EP 0 385 237 Bl Description This invention relates to novel

2- (1- pi perazi nyl) -4-phenyl cycl oal kangpysgdiasedari vati ves havi ng
psychotropit activity, processes for the production thereof, and a
pharmaceutical conposition containing the 5 said conpound as an active
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cellen psycho ro
production of these compounds. A further object of the mventlon is to provide a pharmaceutical composition
being useful as an anti-psychotic or anti-anxiety drug containing said compound as an active ingredient.
These and other objects and advantages of the invention will be apparent to those skilled in the art from the
following description.

s0 Detailed Description of the Invention

The novel 2-(1-piperazinyl)-4-phenylcycloalkanopyridine derivatives of the present invention have the
following formula (i): '
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formula (1) disclosed hereinafter have excellent psychotropic activity and
are useful as an anti-psychotic drugp@riggaasanti - anxi ety drug and further as
a drug for the treatnment of cerebral insufficiency di seases. An object of
the invention is to provide novel
2-(1-piperazinyI)-4-phenyIcycloqﬁkanopx{idine derivatives having excell ent
psychotropic activity. Another | ect the invention is to provide
processes for the 45 production o gse conmpounds. A further object of the

invention is to provide a pharnmac conposition being useful as an
anti-psy€hotic or anti-anxiety dr L
d advant ages of the invention wll be

tai ning said conpound as an active
i ngredi ent. These and otg®r objects
apparent to those skilled T he \\ronrthe fol lowi ng des¢Eiption. 50
Det ai | ed Description50+—%h;zi£vent on

hel Gipdg] R’
2- (1- pi pgrazi nyl ) - 4- pheny{CHg) gal . r/digg}dghrvatrves of the present
I nvention have the foll ow ng _jorn (1IN 5 EP 0 385 237 Bl [err] 15
wherein nis 3, 4, 5 6 Of err] is hy atgom [err] alkyl, [err]
al kenyl, [err] al kynyl, Ferr] cycl oal kyl, [err] éycloalkyl [err] alkyl,
hydroxy-[err] al kyl, [err] al koxy-[err] aIkyI acyl oxy-[err] al kyl,
unsubst i sutwherelin iS8)13s8,istopt,ed aroyl -[err] aIkyI, unsubstituted or
substitut ed arwyis hydiaje ra@ay, Ll -Cio0dlkyR Cy4Cs alkehyRCe-CRAlkgAWE Ci-b£ cyamyl,0C:-Gli dybiedignt
and are eadt:-Gyakyh dwdrodt(047Cs ) NedidylD Pe4C; celikox-(CE-64) 1 dikyh | aeyidxy~(G-6C6) JalkydD unsabstimiey , or
trif huor omstisjituted emoyHi§:cC:d aiigyl, uhsbstiutesivd sybstitutdd aylcetelverysamaeylor  di f f er ent and
are each hydr Bgad Ritamrihe Ghme @Gdiffekeat/énd ane egsh dyrdrégen etomt batogerd atprar €11CsaatligH, [CeCs |
conbi ne 200 afkoppyntritiporomethi, tsdmdtoyr [err] al kyl ene, [err] and [err] are the
sane or diffeReff asthitl aip the sameor difidre @tgfe%a'atemwmqeerarorn &1-Ray kvl j91 phonyd, o fwoDf
25 or an adtd¥ a8 parbineds form a glglaend orfieCualiienaf t he conpounds of the
formula (1) i ﬁc?“d(?e?est%ﬂ %a@eardqurﬂrrg\&ﬁreceasrtrva@gwt@ orfytfe 3Hi or i de,

hydrobronrde su& sulfate phosphate) and salts of organrc aci ds
(2 8 e et el o;% 2o TP yob B B 5 B G
f f u h d rde orgjzpag fil? te an lts o mc C é alea é crtra ,
form of a rat g..-, S V)Z(J‘%rtse f,@}};.&d;}{ m.

i ncl yde al Sl&m Q;td he ent Irirart

formula gl co,g &rﬁ asymetric car on s, ese conmpounds |nc u

st er eoi somer SBesﬁeéT\rv?QnLlﬁﬁcoHB@Jn@QI)f thePBithui (15 Ednfalil a@yrﬁﬁ\dfﬁcLU‘aﬁ)onsV\‘ﬂbsQQorﬁﬁd:umﬁl intilide
i ncl uded astetddBorfdrd, la\Widxt&® tHBRbI&hdi atacemic mixture, which are also included as the active compound in
the present invention.
In the present specification and claims, the groups in the formulae denote the following groups.

35 The "alkyl" and "atkyl moiety" and "alkylene" include straight chain or branched chain alky! groups or
. alkylene groups.
L The "alkyl" includes methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, pentyl, isopentyl,

neopentyl, hexyl, isohexyl, heptyl, octyl, nonyl, decyl.

The "alkylene" includes methylene, ethylene, propylene.

40 The "halogen atom” includes fluorine, chlorine, bromine, and iodine.

The "alkoxy" includes methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, pentyloxy, hexyloxy.

The "cycloalkyl" includes, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl.

The "cycloalkyl-alkyl" includes cyclopropylmethyl, cycylobutyimethyl, cyclopentylmethyl.

The "hydroxyalky!" includes. 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 2,3-dihydroxypropyl, 4-

45 hydroxybutyl, 2-hydroxybutyl. _

The "alkoxyalkyl" includes methoxymethyl, methoxysthyl, ethoxyethyl.

The “alkenyl” includes vinyl, allyl, 1-propenyl, isopropenyl, 1-butenyl, 2-butenyl.

The "alkynyl” includes ethynyl, propargyl.

The "aryl" includes phenyl and naphtyl. The “unsubstituted or substituted aryl” includes aryl groups

s0 having no substituent or one or two substituents selected from halogen atom, Ci-Cs alkyl, C1-Cs alkoxy,
and trifluoromethyl, and the examples are phenyl, 4-fluorophenyl.

The “unsubstituted or substituted aroylalkyl” includes aroylalkyl groups in which the aryl moiety is the
above-mentioned unsubstituted or substituted aryl, and the examples are benzoyimethyl, p-fluorobenzoyl-
propyl.

55 The "heteroaryl" means a monocyclic or bicyclic heterocyclic group containing at least one hetero
atom selected from nitrogen, oxygen and sulfur, for example, furyl, thienyl, pyridyl, pyrimidyl, isoquinolyl.

The "acyl” includes C1-Cs alkanoyl, Cs-Cs cycloalkylcarbonyl, a benzoyl group which may optionally
be substituted by halogen, C1-Cs alkyl or C1-Cz alkoxy, a heteroarylcarbonyl group in which the heteroaryl
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the present invention. In the present specification and clains, the groups
in the fornmul ae denote the foll ow Nngegpliss37 B2 The "al kyl" and "al kyl
noi ety" anc "al kyl ene"” include straight chain or branched chain al kyl
groups~or al kyl ene groups. The "al kyl" includes nethyl, ethyl, propyl,

| sopropyl, bmeigty is itieoblave-mentioeas- hatergdryl, ganthy| examplespemt fpimyl, resetple ptopiony!, hiasyyi,,
i sohexyl , hegycighexangeariypnyl, heazeyll nicatienyly lsonichlinevt: &rfluoyobenzey!, firsdb Ithedess et hyl ene,
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propar gyl . TE'Ehydr%éﬁ atoh N @l -8 QikyIPRGRY | cy@Bdikyl) aREbML(C.- ealkyurtﬁtdassnk&wc@ 50 Blkyl,
subst it ut ad Rbyloxy-CRE!) KPS CALY alkeByI 0bHT3-C QikEidYl H0and (3 SkDHE bdméSiAl beth afHydidken
two substit usdih 6r HaRY&CA®R] of 6riett iérth RUPErogdn Qb dné e Jothed i Mdloged &6rh.] methyk @XMethaxind
tr|fI uor onetdnylan addaidtibesak xiargpl. es are phenyl, 4-fluorophenyl. The

"unsibsti t ut edmore Beferesti companitldsaot ahyl Erbseit |hventm lats tises camipoyhda bk fogrmute (Swhietdin R2
whi cithe aran Riwiecthy sinse ¢rhriiffembioand -arseeath byvexgen atsm los fldoring aten,cand swubdd kddiibe calt
aryl, andaa heregtanpl es are benzoyl net hyl, p-fluorobenzoyl - propyl. 55
The "het er oar yPartiguiagnprefarredmomoegupds are the Ctm\myfms ptthdistiawing dyoblp 8-1)yr oup
containing at |east one hetero atom sel ected from nitrogen, oxygen and
suI fur, for exanple, furyl, tidenyl, i dyl, pyrimdyl, isoquinolyl. The

"acyl" includes [err] alkanoy Cs- cycl oal kyl carbonyl, a benzoyl group
whi ch may®optional |y be substi t\t by hal ogen, [err] alkyl or [err]
al koxy, a heteroaryl carbonyl gr | n which the heteroaryl 4 EP 0385237
Bl noiety is the above-nention eroaryl, and the exanples are fornyl,
acetyl, propionyl, butyryl exanecar bonyl , benzoyl nlcotlnoyl
i sonitotigoyl, 4- quorob nzoyl oyl , thenoyl,, The ° acylokyalkyl
i ncl udes acyl oxyal kyl ou [ [ hs}g}e:é}oy noi ety is the
above- nenti oned acyl Haih aqet yl oxyet hyl ,
3- acet oxypropyl, benzole N5 Nﬁ—ﬁﬁg t he conpounds of the formula
(1) of the present invention, preferre yeds are those of the

35

[N wherein ny is 3,6 or 7, '
R is hydrogen atom, C1-Cg alkyl, C3-Cs cycloalkyl, hydroxy-(C2-Cs) alkyl, C1-C» alkoxy-(C.-Cs) alkyl,
or Cz alkenyl,
40 R2! and R3! are the same or different and are each hydrogen atom or fluorine atom,
R’ and R®* are the same or different and are each hydrogen atom or Cy-C3 alkyl,
or an acid addition salt thereof, and of the following formula (1-2):

50
(1I-2)
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formula (1) wherein [err] is hydrogen atom [err] alkyl, [err] cycloal kyl,
hydroxy-[err] alkyl, [err] al koxy-gprodssaiskys, [err] al kanoyl oxy-[err]

al kyl, a benzoyl - (CZ Cs) al kyl group in which the phenyl noiety my
optiornally be substituted by hal ogen, [err] alkyl or [err] al koxy, [err]
al kenyl , [ererdnmlixkgend,, pyridyl, pyrimdyl, [err] alkanoyl or furoyl, R2
and R3 are t IR ishyaoger atanf iefecalityl, §mGe oycivaliod, diydraxy-(ChQul iy c®r -Cat athaxy-(3aCo gkl
atom net hgfICSGF‘eerbt hox [err% and [err] are the sanme or different and are

each hydr oger'i*”a%\vgb2 fo ! thesapnp opiifiayant angrare qgeh bydrogerAeTE o PRE 2B f or m [err |

al kyl ené, ée r?ﬂdg‘ ey ‘h%F%"et‘fﬁé""g"éPFé"@)F‘redF‘?“fﬂé‘F'W atogy Ry CanCe a3 MOyRf H8fen
atomor [e "r’(;!b'" It a“t o and an acid additi on salt thereof Furt her
preferred / rr s| }\{eenrt on arte tar rr’g% ft

Lo(rjmjl a “)4 em rs PP 8 clo ‘;l?ﬁ?{‘ rg)?y gz 8 l R? and %ﬁf Same or yl

y roxyrr{(%r# en r}&y )Ar %lrl ato LS?N F{ each
[err] a ogen ?lﬁ’l Fgﬁ'llﬁr] 1-5
hydr ogen & h@.ﬁméarcs Lreg@noﬁ y&!z-dzﬁa WAL i, s

other is Bg&'\na BMuofiel subQﬁut -Odﬁ'y#pogl ﬁﬂ @65 F'\* qretalll (HVdr@%h tatom or

thereof . Mab@f M c6hBiRCo SRARRDILD ARyIse, 4nB@ndieR SRS h}dRB bibiANand 2R adidSddition sait
conpoungs ®éredthe fornmula (1) wherei n R2 and R3 are the sane or different

and are eachThydostgfemed €Mpodndé biUpy prosdntahvaition addheddmpeints Giakbi fblioig forrhdla @0
thereof. Particularly preferred conpounds are the conpounds of the
following formula (I1-1): [err] 25 35 wherein [err] is 3, 6 or 7, R' is
hydrbgen atom [err] alkyl, [err] cycloal kyl, hydroxy-[err] alkyl, [err]
al koxy-perr] al kyl, or [err] Bl kenyl, 40 [err] and [err] are the sane
or different and are each hydyogen atomor fluorine atom [err] and [err]
are the sane or different By € each hydrogen atomor [err]al kyl, or an
acid addition salt thereof, of the followng fornmula (1-2): [err] 50 5
EP 0 385 237 Bl wherein [err h3X 5, R12 is hydrogen atom [err] alkyl,
[err] c¥cloal kyl, hydropy yl, [err] al koxy{fed}] alkyl or [err]
al kenyl, R22 and R32 ar ;:_L_dlfferent and are each hydrogen atom
or fluorine atom 13

N N N-R

O

30

wherein R'® is methyl, ethyl, propyl, butyl, pentyl or hydroxyethyl, and R is hydrogen atom or fluorine
atom, and a salt thereof.
Specifically preferred compounds of the present invention are as follows.
35 2-(4-Methyl-1-piperazinyl)-4-(4-fluorophenyl)-5,6,7,8,9,10-hexahydrocycioocta[b]pyridine
_ 2-(4-Methyl-1-piperazinyl)-4-(2,4-difluorophenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine
(N 2-(4-Ethyl-1-piperazinyl)-4-(4-fluorophenyl)-5,6,7,8,9,10-hexahydrocyclooctalbJpyridine
2-(4-Ethyl-1-piperazinyl)-4-(2,4-difluorophenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine
2-(4-n-Propyl-1-piperazinyl)-4-(4-fluorophenyl)-5,6,7,8,9,10-hexahydrocyclooctalb]pyridine
40 2-(4-n-Propyl-1-piperazinyl)-4-(2,4-difluorophenyl)-5,6,7,8,9,10-hexahydrocyclooctalb]pyridine
2-(4-n-Butyl~1-piperazinyl)-4-(4-fluorophenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine
2-(4-n-Pentyl-1-piperazinyl)-4-(4-fluorophenyl)-5,6,7,8,9,10-hexahydrocyclooctalb]pyridine
2-[4-(2-Hydroxyethyl)-1-piperazinyl}-4-(4-flucrophenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine
The compounds of the present invention can be prepared, for example, by the following processes.

60

65



5 [err] and [err] are the same or different and are each hydrogen atom
or [err] alkyl, or two of them conbigmoisgsogrgy[err] al kylene, or an acid
addition salt thereof. Especially nost preferred conpounds in the present
i nvention are the conpounds of the fornula (1-1) wherein [err] is 6, [err]
is [err] al KWProcpsstA'] cycl oal kyl, or hydroxy-[err] alkyl, [err] and [err]
are the sane or 10 different and are each hydrogen atomor fluorine atom
substituted atThe-compoundsinhthp farmyfa (N[ager Qrengree by eaeeting a cempeurdef e deoged:-at om  and
a salt thereof, and the conpounds of the formula (1-2) wherein [err] is 5,
[err] is Perr] alkyl, [err]cycl og®kyl @3 hydroxy-[err] alkyl, [err] and R32
are the sane or different and aré each/hydrogen atom or fluorine atom
substituted at 2- or 4-position, | and [err].are all hydrogen atom or
two of them conbine to form[err] ene, and another one is hydrogen
atom and an acid addition salt 15 reof. The nost preferred conpounds
of the present invention ounds of the followi ng fornula (I- 3):
20 5 30 wherein R13 is mat(ﬁgl), et hyl ,
propyl, butyl, pent W or and R33 is hydrogen atom or fluorine
atom and a salt thereof. eferred conpounds of the present
i nventi omqsare as follows. 3 -(4-Methyl -1
- pi perazinyl)-4-(4-fl uor Qe nyl)-5,6,7,8,9, 10- hexahydrocycl ooct a[ b] pyri di ne
2-(4-Methyl -1
- pi perazinyl)-4-(2,4-difluorophenyl)-5,6,7,8,9, 10- hexahydr ocycl ooct a[ b] pyri
di ne \2~ ( 4- Emhgrbin X is piepdngoatinnerl groug-ghd Rf, |IRLAY oh 8hwid) n &¢ 65 dofidad3abdve, with a compound
0- hexahy dwoefbe toedlafils] pyri di ne 2-(4-Ethyl -1
- pi perazinyl)-4-(2,4-difluorophenyl)-5,6,7,8,9, 10- hexahydrocycl ooct a[ b] pyri
dine 2-(4-n-Propyl -1
- pi perazinyl)-4-(4-fl uorophmy,l -®%, 7, 8,9, 10- hexahydr ocycl ooct a[ b] pyri di ne
40 2-(4-n-Propyl -1
- pi perazifyl) - 4- (2, 4-di faNor opw )-5,6,7,8,9, 10- hexah¥k bcycl ooct a[ b] pyri
dine 2-(4-n-Butyl-1 8
- pi perazinyl)-4-(4-fluorophenyl)-B6, 7, 8,9, 10- hexahydrocycl ooct a[ b] pyri di ne
2-(4<n-Pentyl -1
- pi perazi Py lwhadn & | AALG RO detimdd Bbote 8 9, 10- hexahydr ocycl ooct a[ b] pyri di ne
2-[4-(2-Hydr Oxﬁﬁtl&yih% atdm or group X in the formula (ll) denotes any atom or group which can leave off in the
- i per azi ny lgdrm4r H-vhbed @ Y ohaifond tofetRor Wit Aydisbi BisM1dRA4E [t 96 trivbtn Rl &liane
The conpounggsiteh df NSsubdiiREAiperMNbr RimopiBétadiRs. PHQRABL BN thé davif 3R &, grblp drble
fol | ow ng pmawegshSasms, 4éveb Gikfthio Groups (e.g. methylthio, ethyithio, propylthio, butylthio), arylsulfonyloxy
35 groups (e.g. benzenesulfonyloxy, p-toluenesulfonyloxy), and alkylsulfonyloxy groups {(e.g. methanesul-
fonyloxy).

N The reaction of the compound of the formula (Il) and the compound of the formula (lil) is carried out in
an appropriate solvent or without using any solvent under atmospheric pressure or under pressure. Suitable
examples of the solvent are aromatic hydrocarbons (e.g. toluene, xylene), ketones (e.g. methyl ethyl

40 ketone), ethers (e.g. dioxane, diglyme), alcohols (e.g. ethanol, isopropyl alcohol, butanol), N,N-dimethyifor-
mamide, dimethylsulfoxide. The reaction is preferably carried out in the presence of a basic substance.
Suitable examples of the basic substance are alkali metal carbonates (e.g. sodium carbonate, potassium
carbonate), alkali metal hydrogen carbonates (e.g. sodium hydrogen carbonate, potassium hydrogen
carbonate), tertiary amines (e.g. tristhylamine), but an excess amount of the compound of the formula (i)

45 may be used instead of using the basic substance. When the compound of the formula (lll) is in the form of
a hydrate, the hydrate may be used. The reaction temperature is usually in the range of 40 to 200°C. The
starting compound (ll) can be prepared in the procedure as described in Reference Examples 1 to 94
hereinafter or in a similar process.

s0 (2) Process B

The compounds of the formula (I) wherein R! is hydrogen atom can be prepared by hydrogenolysis of a
compound of the formula (1-4):
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EP 0 385 237 Bl (1) Process A The conpounds of the formula (1) are prepared
by reacting a conpound of the formepx $8siasz gierr] wherein X is a |eaving
atomor group, and [err] and n are as defined above, with a conmpound 20 of
the formula (111): [err] 30 wherein [err] and mare as defined above. The
| eaving atomor group X in the fornmula (I1) denotes any atom or group which
can |l eave off in the formof KR undegR3the reaction conditions together with
hydr ogen at om bonded to the nityogery atomat 4- position of 1-substituted
pi perazi nes or honopi perazi nes. pl es of the | eaving atom or group are
hal ogen %atons, |ower alkythio g (e.g. nmethylthio, ethylthio,

propyl thio, butylthio),,arylsul fiqruoxy 35 groups (e.g.

benzenesul f onyl oxy, p-RQ yetre dnyl oxy), and al kyl sul fonyl oxy groups
(e.g. methanesul - fonylo aaction of the conpoundlofd) he formula

(11) ang, the conpdund o (J(FER)ins-Rarried out in an appropriate
sol vent or w t hout usi nbc%m% SolNveM nder{ gpheric pressure or under
pressure. Suitable exanp?{g_(/t h& sofye ngaromati ¢ hydrocarbons (e.g.

t ol uene, xylene), ket (e.g. nethyl Qaketone), ethers (e.g.

di oxane, diglyne), alcohols (e.g. ethanol, isopropyl alcohol, butanol),

N, N- di med hyl f or- mam de, dinethyl sul foxide. The reaction is preferably

carri ed ouwherain Rthds psestiutedorcubstitulod erezylsn batzyionyearbotiyl ithabibstitiextaonpieqshenf ridghe
basi ¢ subsetfesadedenaybardl heakvloxymsibanyl sce twomber ssledtel. ftpm owetialkyh aeratieat &d halogen
pot assi um aembandd®dy’, R'aRk & i R ndf ol anfl p dreg definechatiovmat es (e. g. sodi um

hydr bgen car Bbmaydsogensiysis s if@mm ginthe deriyuip Sit4p js usudlly tcpreipd) oud rHy rre gonyestiopal

tri et hyPanfaRbyic resdyetion in @ selyant s cosis feige othened GLi raMIPMperFiure Yhder RIENOFANENC)
45 may be PféwEHre; fa gompognds g jthegfomua (Asran ko prerasadcly :":Wfé’ﬁe PFASOSE APpIBY ARP Ve T

t he formul g;é;gref’ Process fy ThRcFompYYtisop! te ﬁyf Praﬂ#aaf"é) whesgin Ry df Qf'BV'H’Hg‘;"‘k?@V'LPé‘%&'.‘e’The

@ -

reaction t - be p[pRared Dy ‘i?ggf‘, nal process frpm apomppund §f the oy & whargia R is methyly
conpound._ (PP YHRVBLORIPENST BE*H8™ he procedure as described in Reference
Exanpl e& 13*& %és ?er einafter or in a simlar process. 50 (2) Process B The
conpounds % the" Yor nul a (I') wherein [err] is hydrogen atom can be prepared

by hydr 0genokys kinddlind@ of HARGHRE (P Whdrdh® AT RIHFUHbGbN (alont*éan 2R3 b8 prepaledl bf) redBing 23 7
BL [€rr]  compound of the formula (1-5):
30

36

(I-5)

45 whersein R' is methyl or unsubstituted or substituted benzyl (the substituent on the phenyl ring of the
benzy! is a member selected from lower alkyl, lower alkoxy and halogen atom), and R2, RS, R*, R°, R¢, R/,
RE, m and n are as defined above, with ethyl chlorocarbonate or 1-chloroethyl chlorocarbonate to give a
compound of the formula (I-8):

50

55



by

15 wherein [err] is unsubstituted or substituted benzyl or

benzyl oxyear bonyl (the substituent ogpiosss2sesy! ring of said benzyl and

benzyl oxycar bonyl is a nmenber selected fromlower al kyl, |ower al koxy and

hal ogen aton), and [err], mand n are as defined above. The hydrogenol ysis

of the conmpounds of the formula (1-4) g; usually carried out by a

conventional 20 catalytic reductRon in sol vent such as al cohols (e.qg.

et hanol) at room tenperature unde bspheri c pressure. The conpounds of

the formula (1-4) can be prepared he same process as the above-

ment i oned ®Process A. The conpound the fornmula (1-4) wherein [err] is

benzyl oxycar bonyl can alfgr- nati ¢ be prepared by a conventional process

froma conpound of the f fherein [err] is nethyl P{-p nzyl havi ng

optionally a substitgen " sﬁgngse cgmpounds of e’ formula (1)
e

wherein [grr] is hydrogen red by reacting a conpound
of the fornmula (1-5): 30 ”‘qgei egltP is nethyl or
unsubstituted or substitutegd<Beazyl (the\subgtituent on the phenyl ring of
the benzyl is a mermber sgfécted from | ower al kyhr8l ower al koxy and hal ogen
atonm), and [err], [err], mand n are as defined above, with ethyl

chl orocarlonate or 1 -chloroethyl chlorocarbonate to give a conpound of the
formul a (1- 6yhereORS5s &hoxycaltionyl, BkrostdxyBikbdng id REBY, & NRY, @ A7, RS m and n are as
et hoxycar bondefined Bbaveal o e corbiivondyaf shellamyik (-7and [err], mand n are as defi ned
abov®, or a conpound of the formula (1-7): [err] wherein [err] Is acyl, and
[err]\mand n are as defined aboye, fol]owed by hydrolysis 35 of the
compound & the fornula (1-6) orR%l-?)JR%he hydrol ysis of the conpound of
the formula (1-6) or (1-7) is ususlly garried out by a conventional nethod,
for exanple, by heating the conpou yn an appropriate solvent such as

et hanol which is mscible

25 R4
5 7 (I-7)
R (CHy), R
: (CHy), [ 2,
) N N-R
30
6 Rr8

wherein R" is acyl, and R2, R3, R*, RS, R®, R?, R&, m and n are as defined above, followed by hydrolysis
35 of the compound of the formula (1-6) or (I-7).
The hydrolysis of the compound of the formula (I-6) or (I-7) is usually carried out by a conventional
\,z method, for example, by heating the compound in an appropriate solvent such as ethanol which is miscible
with water in the presence of a basic substance (e.g. sodium hydroxide, potassium hydroxide) or an acid
{e.g. hydrachloric acid, sulfuric acid). The hydrolysis of the compound of the formula (I-6) wherein RS is 1-
40 chioroethoxycarbonyl is usually carried out by heating the compound in methanol. The compounds of the
formulae (I-5) and (I-7) can be prepared by the same process as the above-mentioned Process A.

(4) Process D

45 The compound of the formula () wherein R' is a group other than hydrogen atom can be prepared by
reacting a compound of the formula (I-8):

§0

56



&

with water in the presence of a basic substance (e.g. sodi um hydroxi de,

pot assi um hydroxide) or an acid (eEp.0%8sR3?®1 oric acid, sulfuric acid).
The hydrol ysis of the conpound of the fornula (1-6) wherein [err] is 1- 40
chl or det hoxycar bonyl is usually carried out by heating the conpound in

met hanol . The conpounds of the_pornulgge (1-5) and (1-7) can be prepared by
the sane process as the above- ﬁ‘entlo d Process A (4) Process D 45 The
conmpound of the formula (1) whergin ferr] is a group other than hydrogen
atom can be prepared by reacting npound of the formula (1-8): 50 55 9
EP 0 385 237 Bl R2 R3 [err wherein [err], mand n are as defined
above, vmthacorrpoundef t a (lVv): [err] (IV) wherein Zis a
reactive residue of an aI e err] is the7 sanme as [(68]) except

hydr ogen atom 20R5 [ f : i’ al cohol "represented by the
group Z,j ncludes, for exmﬁgl)e, hatl ogs e.g. chlorine, brom ne,

I odi ne), | ower aI kyl sul f oryl (eNg 8 ul f onyl oxy), aryl sul fonyl oxy
(e.g. benzenesul f onyl og%g, : g The reaction of the
conpound of the formul & (1-8) and the conpound %f the formula (1V) is
usually carried out in an appropriate solvent. Suitable exanples of the

sol vent rzar whegairoRFARY, &%, IRy RSB’ RB om snd(ncarg)as dafineb @bmve,rwith a xyrhmok) of tHeadronie gvy e. g.
met hyl ethyl ketone), ethers (e.g. dioxane), N, N-dinethylformam de. The
reaction iB®@refMably carried out in the presence of a basic substance.
The Yasi ¢ substance includes the same substances as used in the above
Process A. WherRin £ isadeactive residyp efraalophel, pag Y% isdhe spmp as Rirxcephigooeata@n to 150 C.
The comBbundIh®feagtiye residuepfi 3p giqohqd rensespntechbythe grgup f ipgludes, dor xamePley hejedes o s
the above-©ge ﬁt"?’&‘ﬁ-eafwr"&c@%'g%s lopert ﬂkV@“'f%UW (e Wfﬁ‘a@%‘éf°&woaw&§'f°e\f'°w Heg-

fsg);lrjnélt 3r((al?°:8‘r€grd ""E C;’g%esﬁé’?ﬂ s D have a h drﬁx% ﬁ ) u.Quaﬁ e
cer eat Lyl 3 [za“ i 34., % %,%E,@'a s e e

appropri at fBadtb Ms f ﬁce bas s%ﬁ anr ldel
are usual | g'am%%ﬁtgs'taﬁ Yn tﬂe Q&Oy B-'a dsO A he%"a rqu) (R Mo X J %0 to
formul a (1450RE eﬂﬁr Bdhad BE 1R DM fRIaRE) éaﬁrlﬁ rg)ﬂa%%sﬁ§ skrfid! p @eshe%oés & dbiyd

35 pQrJ fi | e,qe,{t,f,,gmpwagssgseﬁg,td on m xture by a conventional nethod. The

conpoungs of whBe thb @bmpduads(di theQbrmuIa Q) ProfvdINby the WiBdbkded A and © HRY awa&siyl ighbup e

form of a #hé eruchinSerdst, ey can be converted into corresponding ester derivatives or ether derivatives by
reacting the compound with an appropriate acylating agent or a lower alkylating agent. These reactions are
usually carried out by a conventional method. '

The compounds of the formula (I) prepared by the above mentioned Processes can be isolated and

35 purified from the reaction mixture by a conventional method.
; The compounds of the formula {I) of the present invention are obtained in the form of a free base or a
N salt or a hydrate depending on the kinds of the starting compound, the kinds of reaction, the reaction
conditions, and the like. When the compounds are obtained in the form of a salt, they can be converted into
the corresponding free base by a conventional method, for example, by treating them with a basic
40 substance such as an alkali metal hydroxide. Besides, when the compounds are obtained in the form of a
free base, they can be converted into the corresponding salt by a conventional method, for example, by
treating them with various acids.

The compounds of the formula (I) of the present invention show inhibitory effect on exploratory activity,
antagonistic effect on apomorphine-induced vomiting, binding property to dopamine (Dz) and serotonin (S2)

45 receptors, increasing effect on concentration of brain monoamine metaboiites, and little toxicity. Accord-
ingly, the compounds of the present invention are useful as an anti-psychotic (neuroleptic) drug or an anti-
anxiety (anxiolytic) drug.

Furthermore, the compounds of the formula () of the present invention show excellent improving effect
in some animal models of memory impairment. Accordingly, the compounds of the present invention are

s0 also useful as a medicament for the freatment of various symptoms of cerebral insufficiency.

The compounds of the present invention which show potent antagonistic effect on apomorphine-induced
vomiting, binding property to serotonin (S2) and dopamine (D:2) receptors, and increasing effect on
concentration of brain monoamine metabolites are, for example, the following compounds and a pharmaceu-
tically acceptable salt thereof.

55 (1) 2-(4-Ethyl-1-piperazinyl)-4-(4-fluorophenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine
(2) 2-(4-Ethyl-1-piperazinyl)-4-(2,4-difluorophenyi)-5,6,7,8,9,10-hexahydrocyclooctalblpyridine
(3) 2-(4-Methyl-1-piperazinyl)-4-(4-flucrophenyl)-5,8,7,8,9,10-hexahydrocyclooctalblpyridine
(4) 2-(4-Methyl-1-piperazinyl)-4-(2,4-difluorophenyl)-5,6,7,8,9,10-hexahydrocyclooctafb]pyridine
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salt or a hydrate depending on the kinds of the starting conpound, the

ki nds of feaction, the reaction condgpip@ggasaBg the |ike. Wen the
conmpounds are obtained in the formof a salt, they can be converted into
the coerrespondi ng free base by a conventional nethod, for exanple, by
treati ng them(@Ri4n-Brobddippeddnyddtistiunropkengl)is67.8.8,10exatlyfradycloonteltadyritivedr oxi de.
Besi des, when (@ Bd4-o-Butpdcningrazinyiet-@fivadphenil)-5.6.7 88 40-hexahydwtycigodtaleipyriding e, t hey
can be conver (@& ¢-prPenty- Frelperewaéﬁbﬂmwn@nﬂhﬁQ%%%%@Weqwlp@ﬁmlpvn@wod for
exanpl e, by t (@a14-Rdivénemthvl-1-piraraziniré-wereheny A &StPherahriocysioociblpyisineu | a
(1) of thé pré@éﬁ‘t PipgiRAmb- ﬂ’éﬁ’f'ug’ﬁﬁf\ﬂ“{')rﬁﬂ?%*iyf’@ "éﬁ‘yf"@E‘P on expl oratory
activity, antd H““ésﬁth"(‘:1 B‘P?"%’(‘,"ty') ?4’"“ fol; Hiclapyn ting, binding

| IE?H Ioh rI)

A 202 ;§ ;azeﬂv Mj@efﬁm m»féf%g}; s nﬁa?jgv g o210

toxicity. oc ;4 ""’ i ﬁg ﬁ E, by %*’é? a%i% b! “‘EX' %f;?e Ese'im

as an ant - )l ! j% ez i ro-513 BipyriGihe
lehicﬂ Th rﬁt rQ;Fro %ff&ﬁse&? loral and/or

drug. Furt her

i nvention Shﬁ’é%o@‘&e% i ?I?nhucb&rw Sb\ébJ%u?e Jr @fciohbxitniSOHE, féir'%kal?‘&*e 10 ¢dwingQho
| mpai rment . #hadacdui@iy accégiBleGaimabsds of the present invention ar e SO aI so
usef ul asssa e RGAPB&bziny Pa-phdAR-8{ T AFHBBAL -pPfindivdr | ous synpt ons of cerebral
i nsuf fi ci ency (2) Phspripaagmgnaisiubrioptishd)-a-dsanRtsHHRyakneon Whi ch show pot ent
ant agoni sti ¢ ¢d) ReGPip@akinypo-prEnpisiaTE-tbtratiyteedingliasn t i ng, bi nding property to
ser ot oni n ([ en4) pX1-Bipatadhyipa-flweropieayi)s6.7.8-erabpdranuidelinand i ncr easi ng ef fect on
concewt r at i on ®R-(bPipsrarinyipAdiefivorophenyiiGitA-tabydrarbieoyclobeptabimmiitee, t he
f ol | owi ngzoc onptherptermacadogizalFatvitinn ofctbe. repriessntativy cowpaindsedd ithe rsesbat inverdipe ek illugtted
( 1) 2-(4-Et Hy|the]_followmg Experiments.
- pi per azi nyl ) - - Ss UEpPrifantsphe fejlewinoscompqungs, ghigmarp diseierpd) indhe tlovsomentipnsy W& PetPie
(2) No. 4,469,696, were used as reference.

u disglo: | |
(2)0((:t4a|[5'l[3]h%| r Ildﬁ-ﬁ%gp Eq Hgtlxﬁrfaph&en - -trrb\'eEt)rili Pdk-enyﬁalperaxmg)pyndme 7, 8,9, 10- hexahydrocycl

2- (4- Met hyl - ; sc's 8 nyl) - 9, 10- hexahydr ocycl ooc
taE b] pyri é| ne Tgsz%{ VDhe E ré; (b E9n¥|pl))er§iln%)pyﬁ08ﬂe xany y

Izof)gt al }o]r]yl/rl di ne %oundcl‘;;cg g-g—%@@ﬁlﬁﬂ%@?ﬂ%l&mﬁwﬁﬂ 8.9, 10-hexanydrocye

2-(4-n-Pr opyéxpgm{gh,p,er azinyl)-4-(4-fluorophenyl)-5,6,7,8,9, 10- hexahydrocycl o
oct a[ b] pyri di
2- (4- n- But yl inhluitbyy R8ScREH dkplodatofd-dtkitf:! uor ophenyl) -5, 6, 7, 8, 9, 10- hexahydrocycl oo
cta[b] pyridine (7)

2- (4- n- Pest yl - Agoup or Smale yhich (Std-tdl- dtraitl (06 [28 @ wds)usdr, Bwo’ habirsftdr(brd edesifiistationcy the O
oct a[ b] pyr i desteoribund? njics- wele bt andiviaitidly lin) a fost box (23 x 35 x 30 cm) on Animex activity meter
- pi ﬁef'azi ny | (Fardd Cel): Inhroasiatetyhibergditer, BGtigity7GoBntifg Was started and lasted for three minutes. The mean
0- hexahydr ocpaitoefdeagonippundireliteriegréip were qofipargd yith those of the corresponding control (non-dosed)

- Pi per azi ny|group-gnd el patgens frhibitign was Galqulalidn Therresuli-are showy/ injTakle he ( 10)

2- (4- Et hy#o- 1- pi perazinyl)-4-(4-fluorophenyl)-6, 7-di hydro- 5H 1- pyri ndi ne
(11) 2-(4-Ethyl-

- pi perazi nyl ) - 4-phenyl -6, 7, 8, 9-t et r ahydr o- 5H cycl ohept a[ b] pyri di ne (12)

2- (4- Et hyl - 1- pi perazi nyl ) -4-(4-fl uorophenyl)-6,7,8,9-tetrahydro-5H cycl ohep
ta[ b] pyridine (13)

2-(4-Et hyfs- 1- pi perazinyl)-4-(4-fluorophenyl)-5, 6,7, 8-tetrahydro-5, 8- net hano
qui nol i ne

-—_

m;%%

|n

‘b
‘<fD<
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(14)

2- (4- Et hyl* 1- pi perazi nyl ) -4-(2, 4- digd ¢/ 9g50sgresy! ) - 5, 6, 7, 8-t et rahydr o- 5, 8- net

hanoqui nol i he (15)

2- (4- Bthyl - 1- pi perazinyl)-4-(4-fluorophenyl)-6, 7,8, 9-tetrahydro-5H 6, 9-net h

anocycl ohept a[ b] pyri di ne The conpounds of the present

i nventi on whi ch have

excel l ent inproving &abdet 3 odnbéhatooyaef et oon tmhor atafixiaatsi virkjuced

by scopol am ne or cycl ohexi m de are,

b

for exanpl e,

0 L

the foll owi ng conmpounds

hjababsEery. by
phékyP) {8)7-d

and a phar mge '

-ettt+eat-y—aceep
- Pi per azf nyl) - 4 §stfnyl -6, 7-d
2-(1-Pipera

(i Tos e Qf)\ )
YR TRPSHRD - pyr i

=t
Inhibitory

ndidtdq )

i ny19RRMRUA | yor
2- (1- Pi per ari = -

2- (1- Pi per azi
2-(1-Pi REr a i nyl")-2a4-fl uor
itdi ne 2 The, %llar macol og
of the presg¢nt invention are
t he Experingnts,” t¥e fol | owi
nmentioned UlS. Ratgnt No. 4,
A (disclgpsed in Example 4):
4, 5-Bi s- (4-11 uorophtenyl ) - 6- m
Conpound B {di scl d&ed in Exa
4, 5- Bi s- (4-ret haxyghenyl ) - 6- et Ryl 52- (4- phe
Conpodrid C (di scl oSed in Exafple 2):

4, 5- Bi s-2¢ 4- hydr oxyibhenyl ) - 6- fret APl-22- (4- phe
Experi ment | nhi big ory effe¢t @n.gxplorato

0, olLelldn
)phéﬁyﬂ)-5,6,7,

pph&fiyb) - 6, 7, 8,
cal,agtivities
ill'usfrated by
hg 68mfounds, w
1695696, were u
25
athﬁpfé-(4-phen
| 71%:

oqui ol The (4
B-t el T ahydr oqui
D- t 296 ahydr o- 5H

of € represe
) p
t he ?ol | owi ng

ni chthre discl ¢
bed1 B3 r ef er end

| p]rlp';erazi no) py
122
hyl pjperazi no) j

hyl B2 Der azi no) |
'y pgpivity: 39

mal e mce ($td-ddy strain, 20 25 g) was U

i+ cykd Ghept af |

nol":i3n'e5 (5)
Nt a4 e conmd

Experi nents.
sed4+P the al
e. st Conpd

ri oellhe9 Test®
81.3
yrif4 ng Test

yridhe 30
80 /3 group

bed.  Two hours

D] pyr
bunds

I n
hov e
bund

of

after oral

adm ni stration of the test conpound, mce were placed individually in a
test box (23 x 335 Xh) compoamdAnfnExampleviby(heteindffaend e )same)
| mredi at®ly thereafter, activity counting was started and |asted for three

m nut es.

t hose  of tEg e(n"%“rtgspondi ng control (non-dosed) group, and the percent

ion
%o Zﬁztad%;lﬁstic effect on apomorphine-induced vomiting:

i nhi
EP O

b%_té

The nean counts of the conpound-treated group were conpared with

cul ated. The results are shown in Table 1. 40 45 50 55

A group of 3 - 4 dogs (Beagle, 8 - 15 kg) was used for examining effects on the test compounds on
apomorphine-induced vomiting, a known test for evaluating neuroleptic drugs.
Each dog was given a subcutaneous injection of apomorphine hydrochloride (0.3 mg/kg) two hours after

35

45

50

55

12

the freatment of the test compounds. Then, the frequency of oral vomiting was counted for one hour. The
mean counts of the compound-treated group were compared with those of the corresponding control (non-
dosed) group, and the percent inhibition was calculated. The results are shown in Table 2.
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Table 1 Inhibitory effect on exploratory activity 5

Test

| nhi bitory Test EP 0 385 237}l bi tory conpound
ratio (9% * conpound ratio (9% Ex. |b*
83.7 = 83 53.5 2a 77.5
106 74.9 10 " 31 62.5
107 T3ble 2 3entag<_>nist1c effect @@gg.apomorphine-induced
111 74.0 38 vomiting 58.9 112
73.2 15 53 68. 1 114
)
?1' 3 57 Test éai:”' ‘ Inhibitory 'Ij‘LefStlH Dose Inhibit ? -3
1 comp (mjg;i ) ratio (%) ¢ {mg/kg) ratio ( % a 20
" 75 ' i § I EE
76 AF. 88- 3
Ex. .2 100 .. 73 1.0 1}
The conpound oﬁ‘ 1Ifxa Tpl%e | b | (herelrnafter, t.’he sane) 23 Experiment [2
30 Antagoni stilc "ef fi&t | o -@ponof phi nB8i nduged” vot t| nd*+3A grloup of 73 - 4
dogs (Beagle, ;8 Iy kgg) owas usked fepgexamining Ef f pctes 50n tihhe teskl ;
conpounds on gpqyorphi he-induced vo 'Bi ng, |a kno, L et for eval u%iong
neur ol epti c dnugs. ach dod was gi vehi“a subcut aneoug iTjectijon of |
aponor phi e hydr'octl or § da .(00. 3 hy/ kgB0two Houts 88 tpr BP t he) treat AMdnt o
the test conpounds,g Th<£n,3.tohe f equepgy of foral;ypnitigg was| count gd for
one hour. The|nean coufts of thF conpound- tireat ed group werej conpared w th
t hose of the ¢orreshondi iyPontfol n- ddsed)idft olip,%@nd the per 8ent
i nhi biti on was calzul ajed.oThe fesul @3 are {shovwié n| Tahloe 2.{ 40 43080 55| 12
EP 0 385 287 B1 .;I'apJ e 2 Antagon sticqgffect} op flpé)rrormli e-ipduced gyom tj ng
Test Dgse I'nhi bi fory Test se
| nhi bitory " 36 0.5 " 121 . 93
" 37 0.3 80 v 122 0.5 100
2 " 43 1.0 86 " 135 1.0 100
" 56 0.5 85 a*2 3.0 11
, " 66 1.0 95 px2 3.0 13
\/ " o71 3.0 84 c*? 3.0 16
30
*1) The compound of Example la (hereinafter, the same)
*2) The compounds disclosed in the U.S. Patent No.
35 4,469,696
‘V‘
Experiment 3
40
In vitro binding property to dopamine (D2), serotonin (S, S2) and adrenaline (a1) receptors:
Dopamins (D2), serotonin (Si, Sz) and adrenaline (a1) recepior binding assays were carried out
according to the methods of I. Creese et al. [Eur. J. Pharmacol., 46, 377 (1977), S.J. Peroutka et al. [Mol.
45 Pharmacol. 16, 687 (1979)}, J.E. Leysen et al. [Mol. Pharmacol., 21, 301 (1982)] and D.C. U'Prichard et al.
[Mol. Pharmacol., 13, 454 (1977)], respectively.
Crude synaplosome fractions were prepared from some brain regions in rats for receptor sources.
Radioactive ligands used were [H] spiperone (D2), [®H] serotonin (S1), [3H] ketanserin (S2) and [3H] WB-
4101 (ay). The binding assay was performed by incubating aliquots of synaptosome fraction in buffer
50 solution (final volume: 1 ml) containing a [*H)] labselled ligand and a test compound. The assay was

terminated by rapid filtration through Whatman GF/B glass fiber filters attached to a cell-harvester (Brandel)
and radioactivity on the filters was counted in a Packard Triscarb scintillation counter. Specific binding was
calculated as a difference between amounts of radioactivity in the presence and absence of an unlabelled
ligand [spiperone (D2), serotonin (S1), methysergide (Sz) and prazosin (a1)]. The 1Cso value of the test
compounds {concentration causing 50 % inhibition of [3H] ligand specific binding) was determined by probit
analysis. The results are shown in Table 3.
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1 &

conp.

(mg/ kg) ratio (9 conp. (mg/ kg) ratio
(%9 Ex. [Fa*l 0.2 EP0P3s5237B1 ExX. 73 :
100 10 v | b 0.3 88 " 76 0.3
71" *2b 0.2 100 " 77 0.5
61 " 6 1.0 89 " 82 1.0
100 15 7 Table 31. Binding propertpOto dopamine (D) .88 3.0
94 " 15 3.0 sertopin (S;, S,) andlgxirenaline).(2;)
94 " 25 3.0 recepgor " 114 0.2
89 " 27° 3.0 47 " 116 1.0
100 20 29 370 8s " 1718 0.3
94 36 0.15%5% 81 sq21 (™M) 0.5
93 " 37 . oU 177 0.5
100 25, wegppound 1y o D3 s1964 S2 1135 °1 11,0
100 " 5 0.9, *1 85 - * 2 3.0
11 " 66 Exﬁncig 2495 B*12 9.9 3.0 83
13 " 71 " 3.0b 46g4 -  dlerr] 7.9 39
16 *1) Thg ceonmpoppnd of Exarrplqe Ia (her ei ngfter,28the| samgg *2)
The compounds ,, di scl osed . No. 3
4,469, 696 Experiment 3 40 In V|ta§ blnhlng %ﬁgperty to5ﬁ' r1ne (BZ?,
serotonin ([lerr]) ahd adrenaline 30 errl) receptoris: Doph (D2)5
serotonin ([lerrd) pHd adrenalineggerrf) rgqg@t or|{ bi ndjgg aésays Ier e
carri out laccording to the nethods of gkgese et aJ7 Edr
Phar macé&! ., }46, 37%3(1977) S. J. “Perou} ka 2P0 [ Mol . 45 harﬁg%hl L6,
687 (1979)]1, J.£ 2®ysen etf al. [Mbl. Phar@saocol ., { 21, 3BI3 (1982)J20nd p. C
U Prichard gt a),. | . Ph3rmacol,, 13| 454_(1977)], regpectivel y.53 Crugle
synapt osone [fracti ons were |prepared frpm sone bra n regions{in rats fo
receptor source¥. T&dioactijve |iddds ised mere [lerr] spibefone ([inﬁ err]
ser ot onfh [grr]»kegg@nserin|[err]ysnd [3H] YBo0041Q1 [erg]l. The biggb ng assay
was performgd by incubating allgﬁotso syngosrrefr tiof in fer{50
sol ution (fijnal voblime: 1 m) c i nipg a ? | abel Ted | fgand "and alt est
conpqud The assaggwas terjm nat ed by apldsﬂbltration 3 hkoligh Wfft nan| G-/ B
gl ass fiper jfilferg,attachdd to el I tharyggper {(Brangkel) @nd 3gg
radi oactivitly on the filterls was count gd |n a Paclkar d Trlsc rb
scintillatidn cbun®@r. Spedific &ithding wad QQIC | at ed®4s a(ﬁf¥¥ﬂ%nce
bet ween anDUntSuofgvadioactivityzdaltha pr @azeonce and absenc of 88D
unl abel ed lilgan L gi perong (D2), ol ofonin_[err]} %ser ide [err] and
prazosi s [erfr]. Té [err] Mal ue M0t heltest 55 do oun oncentrati ¢n
causing 50 % i nhi Al'€i on of |[e¥¥q000 gandl specific bPMﬂ%@) HEY i ng¢d by
proB%% anal ysis. ghe resultis gfgogrown|{in Table 3 - -
c*2 >10000 - - -
40
*1) The compound of Example la (hereinafter, the same)

45

*2)

4,469,696

Experiment 4

increasing effect on concentration of brain monoamine metabolites:

The compounds disclosed in the U.S. Patent No.

A group of 5 male mice (Std-ddy sirain, 25 ~ 30 g) was used for examining effect of the test compounds

on concentration of brain monoamine metabolites. It is generally accepted that an increase in each

65

monoamine is mainly caused by each monoamine receptor blockade.

Mice were killed by decapitation 2 hours after ireatment with the test compounds. Brains were quickly
taken out, homogenized in 1N formic acid-acetone solution, and centrifuged in a refrigerated ultracentrifuge.
The supernatant was evaporated by biowing with N2 gas. Then, the residue was again resolved in 0.01 N

14
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13 EP 0 385 237 Bl Table 3 Binding property to dopamne [err], sertonin
[err] and adrenaline [err] receptorgpghkgddszer (nM Test conpound
N

[err] S2 10 | Ex. | a[ err] 24
- - 9.9 83 " | b 46
- acetic aci@, and served for deter®iflin@ goncentration of dopamine mefalolites, 3,4-dihydroxyphenylacetic
28 acid (BRPACKHand homovanillic acid (HYA), a norepinephrine metabolite, 3rgethyl-4-hydroxyphenyiglintpne
7.6 glycol (MOBE®), and a serotonin metabolite, Phydroxyindole-3-acetic acid (5-HIAA) concentrationg) by
- 15 HPLC with electrocﬁgnica! detection. The imf the test compoungg on concentration of eaegSm%
" 23 § oamine metabolite is shg@ as % of control (levglgé@:)n-dosed animals = 1 00)7ip -}' able 4. 320 "
25 77 2600 2.3 120 71
25 - 14 13 " 73
18 - Table 4 Iapzea§ing effect ongths gencentration of
730 +0 1400 momjamine metabolit@sgy . 270
820 28 94 88 70 670
9.1 6530 * 9 300 T90
e Dose (%) ﬁﬁ
]2_]7_00 " 97 38§og§ound (m%élbg) 66q)OPAC4100HVI"\ 4900MOPEG5 1 5-HI
890 35 143 | Ex. 1p* 1 1AM 212 -118 102 41
Alerr] T >100 - >10000 >1000(
Bl err] 251000 2 364 271 -=>10000 40 [err]
) 'ﬁ@ conpoupd of Bxanplle |a0 (hefei nag3ler, thd2sane) 115 103
20 " 15 10 277 235 118 108
" 23 10 344 320 115 145
" 24 10 290 317 139 150
" 25 1l 272 _ 207 106 113
2 " 26 10 344 263 - -
" 27 10 208 193 - -
' v 29 10 296 274 - -
o .
30 " 35 10 - 165 170 - . -
" 37 3 268 203 143 95
" 39 10 307 233 117 97
" 42 10 258 211 - -
% " 44 10 272 210 - -
Nt " 46 10 296 235 - -
" 49 10 197 195 - -
40 " 52 10 233 216 - -
" 54 2 251 250 - -
" 55 2 379 240 - -
“ " 56 10 302 249 106 110
* 59 2 246 236 126 106
" 66 2 311 308 111 116
" 68 2 206 181 - -
50 " 84 10 237 216 - -
v 87 10 180 194 117 136
" 88 10 329 209 136 120

55 (to be continued)
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[err]) The conpounds disclosed in the U S  Patent No. 45

4, 469, 696 Experiment 4 50 Increasiigps
5 male mce (Std-ddy strain,

nonoam ne netabolite

s: A group

of

gylconcentration of brain

25 - 30

9)

was used for exam ning effect of the test conpounds on concentration of
I's generally accepted that an increase in
each 55 nonoami ne is Tabhé y4 causkhdiywu@gch nonoam ne receptor bl ockade.
Mce were killed by decapitation 2 hours after treatment with the test

brai n nonoani ne netabolites.

conpounds. B
aci d- acet one
The super nat

sof®€fFon,
ant CRRBORAS

It

;ged in a reffkperated ul-tracentrifu
)| oWPREAGI t h WPAgas. MRBEG t he 5@

ﬁe.
Adyie

was again reSoLyed i 0. 1 acetTtcactd—and—sef ved
for deterni ingxbo%gentr tiothf ddpani?f8 et abbPftes, 21 13
3,4-dih¥€rc»< ph&nyf&@cetic acixd ( DOPAC) 202d honovedii | lic s d (HVAR7 a
nor epi nephrine aetgpol ite, 3-yget hyll- 4- Bydr oxyph | et hyl gl ycql, o( MOPEG) ,
and a serotgnin netabolife, égﬁydrcxyinggle-s-agzgic aci%ﬁfS-HlAﬁfa
concentratiodns by!®PLC wjth i%ctrdchedtbal det2¢fion. RO ef fect 93f the
test conpounds ®vnirpncentratixgn of |eack4gon- 5 gagn ne nmetxPpol itejigp shown
as % of ,gontjrol . ( el of non-gdoseq anh | s 2?% in Tahle 4. Takle 4
I ncreasing dffect onh thel concentr at}i on nonoaff he net ites Ores
Dose "l21 (¥ corpoudd2 (ny2ky) - DOPAC1
HVA 3 NOPEG 122  5-H AA 15 EXogl P . 229 L 0 23
212 ~ 118 2 102 2b 2 364 2 f
- o -6 124 10 10 2321 238342 102 115107 103
15 10" 131 2770 339 22418 - 108 2@ " 2B
10 344 320 | 115 4o " 24 _ _10
290 417 132 q39 10 557333 i ) 272
207 106 " 137 :Hl3 230 " 200 270 10 - -344
263 % - m o338 - " 2% 236 10 173 2Q38 -193
i 1" 139 10 267 206 - -

(_/ *) The compound of Example 1lb (hereinafter, the same)

50
Experiment 5
35 Improving effect on scopolamine-induced deficit of spontaneous alternation behavior:

s{ A group of 15 - 25 male mice (Std-ddY strain, 22 - 28 g) was used for evaluating effect of the test
compounds on scopolamine-induced deficit of spontaneous alternation in a T-maze, which is a known
animal model of memory impairment due to hypofunction of the cholinergic nervous system. The T-maze

40 used consists of a stem and two arms which are 25 cm long, 5 cm wide and 10 cm high. The first 10 cm of
the stem and last 10 cm of each arm are divided by sliding doors into start and goal boxes.

A test compound and scopolamine hydrobromide (1 mg/kg) were intraperitoneally administered o each
mouse, and after 30 minutes a test of spontaneous alternation task in the T-maze was continuously
repeated for 8 trials. Commonly, naive mice alternate each (right and left) goal box in turn, but scopolamine-

45 treated animals tend to enter the same goal box repeatedly. The effect of the test compounds was

expressed as % improvement (complete improvement to the alternation level of non-dosed mice = 100 %).
The results are shown in Table 5.

50
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" 29 10 296 274 - - 30
" 35 X 10 165  EP 0 385 287 B1 - - " 37
3 - 268 203 143 95 " 39 10
307 ~* 233 117 97 " 42 10 258
211 - - 35 " 44 10 272
210 - Table 5 " I#@proving effectpon scopolamggg-mduced 235
- - 49 10deficit of spoytaneous alggrnation behavior
- 40 " 52 10 233 216 -
- " 54 ° 251 250 - - " 55
2 379 Test Dose ) Improvemenh 56 10
302 ray | compoufidy | (ma/ka) g Jo + d3) 2 246
236 126 %06 ] 311 308
111 , 116 | &X* ©° *Po,0 Tsé 181 :
- 50 84 » g7 10 ¢.5 23748.0 21p -
" 87 10 230 1%D.0 117 136 88
10 329 20 13& 120 55
(to be continued] 15 88 EPOR8528781 Taljle 47.0 ( Cogt i nue) 5
Test 15 pos e (% cpnpound (mgy/ kg)
DOPAC HVA " 97 EE0 5- %R EX. 92 10
382 N 1%4‘) The compﬁéd of Examplbﬁqo( nereipafter the sifle) 10
232 v 176 125 128 104 10
344 20 247 160 97 " 117 10
242 210 133 100 15 " 118
3 Expasiment 6 250 129 110 " 121
10 312 2 &5. Lo .
improving effect on cycloheximide-induced amnesia of passive avoidance response:
25
Anti-amnesic effect of the test compounds was examined using mice given cycloheximide, which is a
known amnesia-inducing agent.
. A group of 15 - 20 male mice (Std-ddY strain, 27 - 33 g) was subjected to training and retention trials
K_/ for a passive avoidance task in a step-down apparatus (30 x 30 x 50 cm) with a grid floor and a wooden
30 platform (4 x 4 x 4 cm) in a center of the floor. In the training trial, each mouse was first placed on the
platform. When the mouse stepped down on the grid floor, an electric shock (1 Hz, 0.5 sec, 60 VDC) was
delivered to the feet for 15 seconds. Immediately after the training trial, cycloheximide (60 mg/kg, s.c.) and
a test compound (i.p.) were administered. The retention trial was carried out 24 hours thereafter, the time
from placing again each mouse placed on the platform until stepping down on the grid floor (step-down
35 latency) was measured. The step-down latency in the retention trial was markedly shortened by treatment of
; cycloheximide (amnesia). The effect of test compounds was assessed by % improvement (complete
Yo improvement to the latency level of non-dosed animals = 100 %). The results are shown in Table 8.
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Experiment 7

\_/ Acute toxicity:
30

(mg/ kg)
10.0 47.6 10 "

87

(% Ex. 86*
0.5 48.0

A group of 5 male mice (Std-ddy strain, 25 - 30 g) was used. The test compound was oraily
administered to the test animal in the form of a 0.5 % tragacanth solution or suspension, and for 7 days
after the administration of the test compound, the lethality of animals was observed. The results are shown

in Table 7.
35
g«' Table 7 Acute toxicity
40 Test Dose Number of dead animals
compound (mg/kg) Number of test animals
Ex. la* 500 0/5
*® " 1b 500 0/5
" 2b 500 0/5
" 8 500 0/5
50 " 25 500 0/5
“ 76 500 0/5

*) The compound of Example la thereinafter, the same)

65

The compounds of the present invention can be administered either in oral route, parenteral route or
intrarectal routs, but preferably in oral route. The dose of the compounds may vary depending on the kinds
of the compounds, administration routes, severity of the disease and age of patients, but is usually in the
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cycl ohexi fi dprefadd 854 éohventidhel mdtilc@CThe Fbuid Bopa Sn msonas&ea.s,eate Risdkbed or
| mprovenment &@psRabEh Gvatol B MY @teNdondentichil enddinGiely ude@ Vb tabletsgranutbe afifind idAlbs
= 100 % . Theay 66 dbdicdl withea Sdn@antionaincodtinh lagerfh. Thé Gnjeblions Qrebisudly preparbdP b)) di3&dving Iite
Bl Table 6 componnur@ ermesertfifvention inowater,cynt barhsionkllyi inl @ physiblogieal salins egitian of glucose
pass iveé avoi edutice whieh [Eoordienallyeiptorporated with a buffer[0p 8 @reservative. The pharnhagputical @repavétions

conpound 20 may al§qgphirig pther pharmaceutically active cOMmpounds; 87* 0.5
48 2.0 The present Inyention is illustrated by the following Reference Examples, Examples and Preparations

but should not be construed to be limited thereto. The compounds are identified by elementary analysis,
mass spectrum, IR spectrum, UV spectrum, NMR spectrum, and the like.
In the Reference Examples and Examples, the following abbreviations may occasionally be used.

25 Me: methyl
Et ethyl
t-Bu: tertiary butyi
Ph: phenyli
N\ A: sthanol
30 AGC: acetonitrile
AT: acetone
CF: chloroform
D: N,N-dimethylformamide
E: diethyl ether
35 EA: ethyl acetate
. HX: hexane
N IP: isopropy! alcohol
M: methanol
MC: methylene chloride
40 PE: petroleum sther
T: toluene
w: water

Besides, the solvent shown in brackets as to the melting point in the following Reference Examples and
Examples means a solvent for recrystallization.

Reference Example 1

Preparation of 4-phenyl-5,6,7,8-tetrahydro-2(1H)-quinolinone:

50 A mixture of benzoylacstonitrile (25 g), cyclohexanone (25 g) and 75 % polyphosphoric acid {250 g) is
stired at 50°C for 30 minutes and further at 110°C for 1.5 hour. After cooling, the reaction mixture is
poured into ice-water and thereto is added disthyl ether {300 ml). The mixiure is stirred and the precipitated
crystals are collected by filtration. The crystals are recrystallized from N,N-dimethyiformamide-ethanol to
give the desired compound (27 g), m.p. 285 ~ 288°C.

56

19



' i [y

« gg 2.0 60 92 2.0

44 15 s EMo 885 237 B1 78 96 )
0.5 : 81 2.0 64 20 " 97
0.5 38 2.0 36 *) The conpound of Exanple

87 (her ei Raferepce Exanples @A) 25 Experinment 7 Acute toxicity: 30 A group of
5 mle mce (Std-ddy strain, 25 - 30 g) was used. The test conpound was.
oral |y admi nilsttes eamet @annpicas daseribgshiimBplereppot Rxample inexgert dhah ths apsrespanding Hrtpo
sol uti on ormainialpanypasntherg A opiginedhgisampounds gt showin thedeliqving fables §3nY: t he test

compound? the lethality of animals was observed. The results are shown in

Table 7. 35 Table 7 AZabdet8xicity 40 Test Dose
Nunber of dead animals conpound (my/ kg) Nunber of
test animals Ex. la* 2 500 0/5 45
L 500 R R 0/5 2b 500
0/5 6 500 0/5 50 25
500 76 500

0/5 *) The conpound fof Ex la (hereinafter, the sane) 55 The
conpounds of the prese H%pvent on ¢an be adm nistered either in oral
route, pgrenteral route Pnt Yarge route, but preferably in oral route.
The dose of the conpounds varyg dependi ng on the kinds of the conpounds,

adm ni stration routes, severity of the disease and age of patients, but is

usuably in the~é8————EP—O—§85—23%T81
o Ref. n R R

Melting point Solvent for

20 Ex. {°C) recrystallization

2 3 H H 221 - 223 M

3 3  4-F H 258 - 265 M

25 4 3 3-F H 234 - 235 A

5 3 2-F H 210 - 212 A-W

. 6 3 4-0OMe H 243 ~ 245 M
(,/ 7 3 4-F 2-F 235 - 245 A
%0 8 4 4-F H 287 - 288 D-A

9 4 3-F H 253 -~ 255 A

10 4 2-F H 174 - 176 M

35 11 4 4-0Me H 239 - 242 M

. 12 5 H H 280 - 281 M
13 5 4-F B 245 - 246 M

14 5 3-F H 273 - 275 M
® 15 5 2-F H 251 -~ 252 A-W

16 5 4~-0OMe H 258 ~ 260 M

17 5 2~OMe H 245 ~ 247 A

45 18 5 4-Me H 253 ~ 258 M

{to be continued)
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. 2!
range of 0.01 to 50 ng/kg/day, preferably 0.01 to 5 ng/kg/day. The
conpounds bf the present invention argp gsgssddpsadnm nistered in the form of
a conventional pharnaceutical preparation in adm xture with a conventi onal
pharmaceutically acceptable carrier or diluent. The pharmaceutically
acceptabl e carrier or drhbeatsi nc{esinsiddeg conventional pharnmaceutically
acceptable 5 carriers or difTuents which do not react with the conpounds of
the present in oh- } ; i
| act ose, gl ucosBefmannht ol ,REorbi tRIT, deMelitingcpoiolexSelvenstéprh,
sucrose, nagne- E&i-um netasilicate al uninate,(°§nthetic BEERYFEAd LiFatkane,

crystalline ceTmﬁmewmm,—ﬁmWw—-
starch, cal cium ar box?mat ﬁ'f/? cel 1%l ose, % "e#C ange resi B % net hyl

cel lul ose, gel atkn, ac&ci az-@ul | ulmn, hydéeXxypr2égyl cell ul bsk, | ow

substi tut g hydrgiyprogyl gek! ul opepn hydrﬁgyp_rgggl 10 nmethyl cellul ose,
pol yvi nyl pyrrolidone, polyvinyl alcohol, 1ight silicic anhydride, nagnesium
stearate, talc, ®Ragachlnth,Bbentorffite, vedPum 26&r boxyvi nylMpol yrer,

titani um oxide, 3grbitgn fatgy acig esterazssadiaag | auryl sul tate, glycerin,
glycerin fatty acgid ester, hydroys | anqljnh, cerogel atip, polysorbate,
macr ogol , wweget agfle oi % \Aégg propyl ene &J@c()‘l géﬁd wat er . e

phar maceuti cal pRépar abi on2+Rcl uded t abl 245, ~c2@dJul es, granlPes, fine
granul es, powder §¢ SYr gpS, 4SHSPENSLPNS, iJygeCl @RS, supposijfories. These
prepa@i ons can be 15 prepared by a conventional nmethod. The |iquid
preparati ons may28e i n6t he4tBrm t#HE they4® & d4dsol ved or Buspended in
wat er or &y ot h@g congent gemal nedf um WesY usage The tabl eAs, granul es and
fine granul es rrayégbe cgat eg_&%h aﬂconverﬂgd'.)or_l_al2 ioati ng agegt. The
injections are usdally prepared by di ssol'Ving tﬂe conpound of the present
invention in wat@0, buf ocdaMeonal®y in 26%hysiddSogi cal salfne sol ution or
gl ucose sgl@uti ongiwhi clg i sgopiionagly incgygparaigead with a byffer or a
preservati've. The_pharnaceytical preparatjons may al so contain ot her
phar maceuti cal | yggtcti v& coﬁﬁs nds.HThe pr;e%aerﬂ ?Zlgﬁventi on i sgl | lustrated by
the follow ng Refidrencé Exampkes, HExanpl e28énrd 2Br2epar ati onsMbut shoul d not
be coagrued to QQ Iir’ri7t ed4t_peretoH The cpd'rpq_uryj‘ss are identghied by

el ement ar y, anal ySis, mass spectrum |R spectrum UV spectrum NVR spectrum
and the like. In the Reference Exanpl es and Exanples, the follow ng

abbrevi ati ons may occasionally be used. 25 Me: met hyl Et: et hyl
t-Bu: tertiary butyl Ph: phenyl A: et hanol 30 AC.
acetonitrile AT: acet one CF: chl orof orm D: N, N- di met hyl f or mam de
E: di et hyl ether 35 EA: et hyl acetate HX hexane

L
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| P: i sopropyl al cohol M met hanol MC: met hyl ene chl ori de 40 PE:
petrol eunfether T: tol uene W gpwajgglespeii des, the solvent shown in
brackets as' to the nelting point in the follow ng Reference Exanples and
Exanpl-es nmeans a solvent for recrystallization. 45 Reference Exanple 1
Preparati on of 4-phenyl-5,6,7,8-tetrahydro-2(1H)-quinolinone: 50 A

m xture of benzoyl ackalke tdile (25 g), cyclohexanone (25 g) and 75 %

pol yphosphoric acid (250 g) is §erred at 50 C for 30 mnutes and further
at 110[err]C for 1.5 hour. After cooling, the reaction mxture is poured
into i ce®water and thereto is a d diethyl ether (300 m). The m xture is
stirred and the precipitated als are collected by filtration. The
crystals are recrystallized f ‘ di et hyl f or mam de- et hanol to give the
desired conpound (27 g), mp 285 - 288 [err] C 55 19 EP 0 385 237 Bl
Ref erencg, Exanples 2 to 46 In
Exanpl e 1 except that the cor
are obtained the conpounds & sSHG

whoi n the followi ng Tables 8 and 9. Table

8 70 [&r] 20 Ex.
([err] QO recrystalllzatlon 2 3 H H 221 - 223
M3 & 58“‘26§! . :
H 234 Re£35W\\ 1::2?_p01nt i&ventaggg;gtlog
A-W 6 43 - 245 st
2-F 235 - A_30 8 4 4-F
287 -“-288 15 Me DDA9g 4 3-F 275 - 278 253t - 255
A 20
I
36 Me -F H 270 - 275 : M

25

|G 1
37 (:;]I: F H 255 - 257 M

30 Me
38 Me F H 278 - 284 M

3 39 F H 266 ~ 267 M

(to be continued)

50
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10 4 2-F H 174 - 176 M 35 11 4

4- Ove H 239 - 242 EP 0 385 29% B? 5 H H
280 - 281 ° M 13 5 4-F H 245 - 246
M14 » 5 3-F H 273 - 275 40 15 5 2-F H
251 - 252 A-W 16 5 4- Ovke H 258 - 260
M 17 5 2-Ove Talile 9 (CoBdbnue P47 A 45 18 5
4- Me H 253 - 258 M (to be contl nued) 50 55 20
EP 0 385 237 ‘D1 ‘IaUl T u wnLTnue}’ r\cl . [l ll: é J
Mel ting p8int ReBol for Ex3 M31t1~“9 point Solvent 131% arr]
recrystalli zaF?‘on 39 Ry (°Cl51 . pggrecrysta
5 2-C 62 - 263 D-W10 21 5 4-F 2-F
233 - 235 nh 22 3 - 275 265 - 26K M
23 6 A-F t Bs ?38 27 P24 6 3-F H
260 - 270 15 25 H 245 - 247
I P 26 6 4-F 255 - 261 M 27 6 4-F 2-F
240 - 243 42 ph M 20 F28 HE6 6213 - 2/ F BR54 - 256
A 29 6 4- Ovke 267 - 271 M 30 6 4- Ve H
265 - 27545 5 31 6 4-C H 284 - 287
M 321\__ 6 3- 93 248 - 250 220 - 225 A IP
: @
Y -
20 44 F H 263 - 274 A
X
45 F F - -
-
(J 46 @i F H >300 M
30
35 Reference Example 47
' &4 Preparation of 4-(4-fluorophenyl)-1 ,5,6,7,8.9-hexahydro-2H-6,9-methanocyclohépta[b]pyridin-2-one:

Bicyclo[3.2.1]octan-2-one (2 g) and 4-fluorobenzoylacetonitrile (2.6 g) are dissolved in 1,1,2,2-tetrach-

40 lorosthane (5 ml) and thereto is added 75 % polyphosphoric acid (25 g). The mixture is stirred at 80°C for

30 minutes, at 100° C for 1 hour, and further at 130°C for 30 minutes. After cooling, the reaction mixture is

poured into ice-water and neutralized with potassium carbonate. The precipitated crystals are collected by

filtration and washed successively with water and ethyl acetate. The resultant is recrystallized from
methanol to give the desired product (2.7 g), m.p. >300°C.

Reference Example 48

Preparation of 4-(4-fluorophenyl)-1,5,6,7,8,9-hexahydro-2H-5,8-methanocycloheptalblpyridin-2-one:

50 In the same manner as described in Reference Example 47 except that the corresponding starting
materials are used, there is obtained the desired compound.

Reference Example 49

55 Preparation of 2-chloro-4-(4-fluorophenyl)-5,6,7,8-tetrahydroquinoline:

A mixture of 4-(4-fluorophenyl)-5,8,7,8-tetrahydro-2(1H)-quinofinone (18.7 g) and phenylphosphonic
dichloride (28 mi) is stirred at 170°C for 1 hour. After cooling, the reaction mixture is dissolved in

23
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33 6 4-Br H 286 - 292 M 34 7 4-F H
241 - 243 EA 30 35 40 4pb@agp23yler EP 0 385 237 Bl Table 9 R2
5 w10 [ert] 36 M F H 270 - 275 : M EP O
385 237 Bl Table 9 (Continue) 5 Ref. Werr]

Mel ti ng poichiprofornS@Pamband theomixiEse. is added dropwise into ice-watpewith]stirring over a pegipdl pf about 30
([err] O minutes. The mixturg {s magde alkdling byzdrdpyise addition pf.copg. agusous ammonig-thereto. The jerganic
272 - 276 layer is separated, washgd mith water, dried over. artnyrun sggium spifgte, and concentrated pnder
H yefyced pressure. The residue is recrysigllized [rgp raﬂopngggnglgaem@r etherdo g‘ygnlbq @esired
Pr epar at§ Oﬁro&lct (15.1 g), m.p. 111 - 112°C,

4-(4-fluor pen I -1|5, %7 f,9-hexahydro-2kk6,9-nethanocyc|ohepta[b]pyridin
- 2- one: Biiﬁ@ﬁ@%ﬁé@?&?%ﬁ%&g—Z-one (2 g) and 4-fluorobenzoyl acetonitrile
(2.6 g) are OI;, ?I?eozl;a}ﬁ%dménner]zs]degmgéot ﬁtﬁe%%;\be Example 49 except that the corresponding starting

70 materials are used, thers are obtained the compounds as shown in Tables 10 and 11.

Table 10
5 R2 rR3
\ - //,’—\\\
) S
20 (CQI-,—/I Z c1
Ref. n R7 R3 Melting point Solvent for
25  Ex. _ (°C) recrystallization
50 3 H H 86 - 87 IP-PE
(:} 51 3 4-F H 144 - 146 A
w 52 3 3-F H 55 - 57 . IP
53 3 2-F R 0il -
54 3 4-OMe H 0il -
55 3 4-F 2-F 0il -
85 56 4 H H 86 - 88 A
W 57 4 3-F H 84 ~ 86 A
58 4 2-F H 84 - 85 IP-PE
w 59 4 4-OMe H 104 - 106 A
60 5 H H 71 - 72 Ip
61 5 4-F H 84 ~ 85 PE
62 5 3-F H 0il -
4 63 5 2-F H 89 - 90 A
64 5 4-0OMe H 75 - 76 A
65 5 4~Me H 66 - 67 A
50 66 5 4-C1 | H 117 - 118 . MC-HX

(to be continued)
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40 loroethane (5 m) and thereto is added 75 % pol yphosphoric acid (25 g).
The mixture is stirred at 80 [err] C groo 38§23nButes, at 100 C for 1 hour,
and further at 130 [err]C for 30 m nutes. After cooling, the reaction
m xture is poured into ice-water and neutralized with potassium carbonate.
The precipitated crystals are col]ected by filtration and washed
successively with wat gﬁﬁﬁd}jt hy“:‘?ﬂ:té't"éhe . The resultant is recrystallized
from nmet hanol _to give the desired product (2.7 g), mp. >300 [err]C. 45
Ref erence Exa 48 PrepgRati on : ;
4-(4-f1 uof ophengif) - 1,d53, 6, % 8, 9- he‘gsahydr 5‘?%%3? 8?°rrjiar% anoéiéﬁéﬁé&%ﬁiﬂmﬂ din
-2-o0ne: 50 dn the sane napner as described in Reference Exanple 47
except that thesZTorrespoddfng st2+Ri ng naBeri B86s are used, there is
obt ai ned the deggred gconpgund. Rejerenceggxanpye 49 55 Prepapation of
2-chloro-4-(4-fluorophenyl)-5,6,7, 8-tetrahydr ogﬂi noline: A mxture of
4-(4-fluor ophen@?)-5,56, 7,48'-tetral”§/dr 0-2(13?ﬁ|) -'qb ol i none (1857 g) and
phenyl phosphoni?z0 di cld oride® (29 k) is s0orretilht 170 C forAl hour. After
cooling, the r tiorng mxtyre i s gissolv Lhag3 EP 0385237 Bl
chl orof orm (203’%1) gsnd ?hg m xt u!?e IS agged %gopwi se into ?ge-wat er with
stirring sver a7%)eri & of~Eoout 3F mi nuttdd. “The8nixture i s frade al kaline by
dropwi se addi tiph of &on@d-Faqueo2sF ammoni?d thebeto. The org&Ric |ayer is
separated, washegd w th water, drieg over gzaohggrous sodium gyl fate, and
concegntrated under reduced Bressure. The residue is recrystallized from
i soprepanol - pet Fdl eurfh et #sPMeo gife the lddsirdd®s  productCrd®.1 g), mp.
111 - 1122 Refméences Exargees S5t o0 941412 +hk43ane manner Ms described in
Ref er ence ExaerJ”e 49 xcqp_bét hat ghe corl(rggspog_lgﬁng starti @?_:}0 materi al s
e
1 1

are used, there are obtained the compounds as_shown in Tables 10 and 11.
Table 10 [err] Hf. 6 n3-C [efir] 100 - 18 Mel t Png  poi nt
Sol vent fﬁ(gr 2579 EX.6 4-Br ° H 0il - ([err]QO
recrystalTi zati 50 _ _H 86 87
| P- PE 51 B0 S0 ot 5 60,7458 146 N A
30 .92 3 3-F H 55 -57 . IP
53 C/ 3 2-F H Gl 54 3 4- Ove H
al 30

35

gh{
40
45

50

65

25
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] 1

55 3 4-F 2-F Gl 35 56 4 H

H s i86 - 88 Epozgs%m 4 3-F H
84 - 86 A 58 2-F H 84 - 85
| P- PE*40 59 4 4- Ove H 104 - 106
A 60 5 H qaple 11 H 71 - 72 : | P 61
5 4-F H——— 84 _- 85 PE 62 5
3-F H . al 63 5 2-F H
89 -90 A 6 5 4- Ove H 75 -76
A 65 55 4- Me H. 66 -67 A 50
66 5 4-C H 3117 - 118 MC-HX (to be
continued) 55 24 EP O 38§q23 BlRTabIe 10 (Conti nue) Ref. n R2
R3 Mel ti ng point Sol or Ex.
([err]C) recrystallijgzatijon 67 5 4-F 2-F 55 - 56
| P 68 ’6 H H ¥~ ~ce7 | P- PE 10 69 6
4-F H 136 - 137 A 70 6 3-F H 110
- 111 A7l 6 2-F H 81- 82
[P 72 6 éeﬁg W F 37 3 M%lt:. point Scél l:xt fo; =t
2-F 5 (4- 2 |1B374 z 84
| P 75 6 Qﬁrmwa,,l H R 147" 150 21 $$E%i§alllz?gl n

, H 142 - 143 M7 6 4-Cl H 183
- 19{/ 81 We! 78 H 34C 9aH 95 100 - 10F A
25 79 6 4 H - Gl 80 7 4-F H 60
TR S ¢

82 Me F H 94 - 95 ’ A

25

[+ ]
w
g
e}
~J
-3
i
~J
wn
[
d

30 84 Me F H 102 - 104 MC-HX
=0
85 t-Bu H H 109 - 110 A
) X
St
86 Ph F H 159 - 162 CF-A
) X
87 Me F H 83 - 84 IP

=

&
=
o

mii

{to be continued)
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30 so 35 40 45 50 55 25  EP 0 385 237 Bl Table 11 [err] 81 M H

H 94 - 95 | P 20 8gp g'¥@5 237 B1 F H 94 - 95
A 2583 ° F H 74 - 75 |P 84 M
F <+ H 102 - 104 MC-HX Me (to be continued) 50 56 26 EP

0 385 237 Bl Table 1 (Lontinue) .[err] 40 Exanple 1 Preparation of
2- (4- et hyl - 1- pi per azi Mll-f‘l%&dbﬁﬁﬁyl )-5,6,7, 8,9, 10- hexahydr ocycl ooct
a[ b] pyridi ne;__45 A m xture of
2-chl or o- 4-(4ngfqom9'ifnyl )-5,6,7,8,9, 10-;33%@{1&/?1%%@3&@; Lpystdine (2.0
I de ( '
A

g), N-ethyl- mxperazilpe (2.4;g'f_), apd pot assl peg Febrgstaplpiatigd at
170 C for 5 hoursy er cooling, the reaction

88 Me F H - -
10 ’
Me—"~Me
89 B H 63 - 65 IP-PE
-
\ 90 F H 74 = 76 IP
- X
20
91 F F 0il -
X
% 92 F H 132 - 135 MC-HX
| Gx
@, | 93 H i 0il -
- A
94 F B 92 - 94 MC-HX
)
‘ot
40
Example 1

Preparation of 2-(4-ethyl-1-piperazinyl)-4~(4-fluorophenyl)-5,6,7.8,9,10-hexahydrocyclooctalblpyridine:

45 A mixiture of 2-chloro-4-(4-flucrophenyl)-5,6,7,8,9,10-hexahydrocyclooctiafblpyridine (2.0 g), N-ethyl-
piperazine (2.4 g), and potassium iodide (1.1 g) is stirred at 170° C for 5§ hours. After cooling, the reaction
mixture is dissolved in ethyl acetate and water. The organic layer is washed with water and extracted with 5
% hydrochloric acid. The extract is made alkaline with potassium carbonate, and exiracted with ethyl
acetate. The extract is washed with water, dried over anhydrous sodium sulfate, and concentrated under

50 reduced pressure.

(a) The residue is recrystallized from acetonitrile to give the desired product (1.2 g), m.p. 123 - 124°C,
This product obtained in the above (a) is converted to the following salt thereof by treating the product
with various acids.
(b) Dimaleate, m.p. 165 - 167 ° G (sthanol)
{c) Dihydrochioride« hydrate, m.p. 215 - 222 ° C (acetone)
{(d) Fumarate, m.p. 228 - 230 ° C (ethanol)
(o) Citrate, m.p. 184 - 187 C (ethanol)

&
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m xture is dissolved in ethyl acetate and water. The organic |layer is
washed with water and extracted wgphy 3gs2837\4r ochl oric acid. The extract is
made al kal'i ne wi th potassi um carbonate, and extracted with ethyl acetate.
‘The extract is washed with water, dried over anhydrous sodiumsulfate, and
concent r aExampler®der 50 reduced pressure. (a) The residue is recrystallized
fromacetonitrile to give the desired product (1.2 g), mp. 123 - 124 [err]
C. This pPweriien sist &Py -ningreging)- %W@uqr@renvwéaﬁ@é%@@hvd@cxcwéctmpwm ng
salt thereof bytreatlngthe ro vvlth varlous acid
mp. 165 - fﬁ'? 'fer é @P#Aﬁ&ﬂ '“0509"9"!'?) éj gf °8f°|° P\f’ '"?\ WrQit N.retth
215 - 22238‘”?:[ s“rf? t 120 for 5 hoyrs. é‘P‘?’ e°" t“f?a’ﬁ‘t‘ﬁ")" (e)
Citrate, M yr 'i oveﬁll3 sium&3 61‘9) y r'is
water, dried er an ydrous SO |um SU ate. and concentra n er re uce pre sure

Pr epar at i 8

2 (i ety “SS"‘"W':E;:%“.Q el bR A A AT S0

ooct a[b pyr 4 i
2- chl or o- 4- i"ﬁﬁ% it iog"%,. " eéwm1%9%@%'%8&&’5&:%%%@1[0“0%&&@ ne

(10 g), afedmhe%smaea .00} 33 ae PEhaps! um i od Is stirred
at 170[err]Cfor hours. After cooling, the reactlon mxture |s di ssol ved

in chl ¢4 of@mpleadnd 5 % aqueous pot assi um carbonate sol ution. The organic
| ayer is washed with water, dried over anhydrous sodium sul fate, and
concentr aPreghratiordsf r2- (4-etdyla¢ibeqamﬁ>ﬁ)s&ephmyl %.617.8-blapahydajutilolide:i S di ssol ved in
t ol'wene, and subjected to silica gel colum chromatography. The fractions
10 \“el ut ed mikttr of &+hievord-paenyl-5:6,1f-Rirahydzoquinoline KilegleN-ethiipiberazine (b2 @), 4kt pjas-ar e
col | eceedsiuraipdide 4&66/g)tis istiried atl 170 §rferi Bolpuespidier sbaliedadiie reastign mixtuteHe digeplyed ind
product (hickofeyn, angh 5% apgepus potgegjurh sarbgnale splistion.THe oseiel lgrar isovaskdd vl water, diirg
above ( a) oves ahydrayseygdiug thilfate. oyl cancastyated undal eaduced pragswan The Feswing qily repidye ist he
d| mal eat es‘{QPCtP‘héo EP@!&‘M"’@H‘*‘ Wenn cohromaiogyaphy.3Hhe_fragtipgs pluted it tol ‘@t’%é’ﬁ’om“"““l% of

| e 3to|up :1) are collected, and treated with a solution of malsic acid in ethanol. The
2- ( 4- efh 'les‘i"“P ’H{F’Qzﬂ’ ?‘)‘s £?° Frlized frem Sth?"%etf'%ta%ﬁ’%%ﬁ?oﬂ"'c‘?d’tﬂ fiopieatRof 1 faskedur e
of 2-chl o?’8d”& BARey P51 - '7428 etrahydroquinoline (1.0 g), N ethyl piperazine
(1.2 g) ExampBQEa% 20 siumiodide (0.66 g) is stirred at 170[err]C for 15

hou the reaction mxture is di ssol ved in chI orof orm and

% aq Ut? ous glpf% %Qﬁ%&ﬁ?’ﬁ?%%gd %Oéﬁ l 3. ex&?thﬂtﬁ@@drﬁsdeﬁ&f@r rt?h V\‘ﬁaﬂ?ﬁlg aw th

e er, "dr i e6 ¥k OSBRI UD RS 1@+ bles 3Bhac@NCENt r ated Under reduced
pressure. e resulting oily residue I s subj ected to basic alum na col um

chromat ography. The fractions eluted with toluene and a m xture of tol uene
and ethyl acetate (9:1) are collected, and treated with a solution of

mal ei cs@acid in ethanol. The 25 resulting nal eate product is recrystallized
frmet hanol -et hyl acetate to give the dinmaleate of the desired

40

50

§5
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product (0.45 g), mp. 139 - 142 [err]C Exanples 4 - 77 30 In the sane

manner as ¢escribed in Exanpl e 3 excepto 485337tgie correspondi ng starting
materials are used, there are obtained the conpounds as shown in Tables 12
and 13. 35 40 45 50 55 28 EP O 385 237 Bl Table 12 R2 [err] 4 3 H

H Et 2/ 3 Mal eat e 132 - 136 A23 5 H H Et
D mal eat e 15kabled2 | P 55 29 EP O 385 237 Bl Table 12
(Continue) [err] (O
recry. 305 EP 0 385 237 Bl 55 31
[{]
(YR . o
/
15 Ex. n Q M.p.
(°C) recry.
i : 4 3 H H Et 2/3 Maleate 132 - 136 A
- 5 3 H H CH,CH,OH Maleate 178 - 183  a
20 6 3 4-F H Et Dimaleate 164 - 166 A
| 7 3 4-F H CH,CH,0H } Fumarate 207 - 210 M
8 3 3-F H Et Dimaleate 124 126 A
” 9 3 3-F H CHyCH,0H Maleate-i H,0 182 - 185 a
10 3 2-F H Et Maleate-1/5 H,0 189 191 A
11 3 2-F H CH,CH,0H Maleate-i H,0 186 - 188 A
(;) 12 3 4-OMe H Et Dimaleate 174 176 A
30 13 3 4-OMe H CH,CH,0H Dioxalate 183 187 M
14 4 H H CH,CH,OH Dimaleate 129 -~ 131 A
15 4 4-F H Et Dimaleate 146 148 A
-5 16 4 4-F H CH,CH,0H Dimaleate 149 ~ 151 A
- 17 4 3-F H Et Dimaleate 133 136 M
s 18 4 3-F H CH,CH,OH Dioxalate 180 182 M
19 4 2-F H Et Dimaleate 148 150 A
w0 20 4 2~F H CH,CH,OH Dioxalate-} H,0 169 - 172 A
21 4 4-OMe H BEt Dimaleate 179 181 A
22 4 4-OMe H CH,CH,OH Dioxalate-i H,0 160 - 165 A
23 5 H H Et Dimaleate 150 152 Ip
* 24 5 H H CH,CH,OH } Fumarate 142 ~ 144 A
25 5 4-F ‘H Et Dimaleate 150 152 A
26 5 4-F H " CH,CH,OH 1.7 Oxalate 180 182 A
50 27 5 3-F H Et Dimaleate 138 140 A.

56

(to be continued)
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3 vt

EP 0 385 237 Bl Table 13 (Continue) [err] (to be continued) 50 55 32

EP0385237B]1 Table 13 (Cont i nuegp psss 25¥ B1 2 1

M p Sol. [err] 35 mp. 187 - 189 [err] C (ethanol) (Exanple 79)

2- (4 But anoyl - 1- honopi perazinyl)-4-(4-fluorophenyl)-6,7,8,9-tetrahydro-5Hc
ycl ohept a[ b] pyri di ne, oily 40 product (Exanple 80)

2- (4- Met hyl - 1- honopEpREkeAidy| ¥ Caokinyaluor ophenyl ) -5, 6, 7, 8, 9, 10- hexahydr ocyc
Igti;)ct a[b] pyridine dinmaleate, 45 mp. 141 - 143 [err] C (ethanol) (Exanple
R2 3 Rl

2-(4- Beﬁzoyl *P- hormpl peraRZ| nyI) 4- (4-11 Sorophenyl) 5, 6(279)8 9, lghéeyahydrocy

cl ooct a[ b] pyridine oily 50 product (Exanple 82)
2-[4-(2- thhnxysthykr 4p|mmreagmylhuAeééefiquDpheny1555-aﬁB 8, 9fR
0- hexahydr ocygl octza[;.b] py,;| Giyne o5 di qgke, m p 1192 120 ﬁ,4 A-M
(acetonjtrile) 33 385 237 Bl nP t hyl
- pi per azi nyl:) 45(421L’Fuordi)h§r'i’;2p5”2%“6 §7F8““9 3ke h‘eﬂ'zﬁydr %@ d‘c?cqt a[ blpyri di ne
, mp. 13831 4-c1 B 150 - 151 - MC-A
32 5 4-OMe H Et Dimaleate 162 ~ 164 A
5 33 5 4-OMe H CH,CH,0H Fumarate-} Hy0 196 - 195 A-M
34 5 4-Me H Bt Dimaleate 180 - 183 A
L 35 5 4-Me H CH,CH,0H Dimaleate-} H,0 151 - 153  IP
\o 36 6 H H Et Fumarate 236 - 238 M
20 37 6 4-F H CH,CH,0H Dimaleate 135 - 137 A
38 6 4-F H —<::] - 167 - 168  A-AT
39 6 4-F H _<::> - 165 - 167 M
® 40 6 4 B S - 156 - 157  A-AT
./
@, 41 6 4-F H :M;j - 206 - 208  M-AT
30 N
42 6 3-F H Et Dimaleate 153 - 155 A
43 6 2-F H Et Fumarate 201 -~ 204 A
44 6 4-C1 H Et - 133 - 135 CF-IP
= 45 6 4-Cl H CH,CH,O0H - 156 ~ 158 CF-A
\oe 46 6 3-Cl H Et - 114 - 115  IP
47 6 3-C1 H CH,CH,OH Oxalate ' 210 - 212 M
o 48 6 4-Br H BEt - 134 - 136 A
49 6 4-OMe H Et - 113 - 114 MC-HX
50 6 4-OMe H CH,CH,OH HC1.-3/4 H,0 153 - 156 A-E
51 6 4-Me H Et Dimaleate 163 - 164 A
45 52 6 d4-Me H CH,CH,0H Oxalate 207 - 209 A
$53 6 4-F 2-F CH,CH,0OH Dioxalate:-1/10 H,0 169 - 172 A
54 6 4-F 3-F Et - 105 - 106 AC
55 6 6-F 2-F Et - 104 - 105 AC
50 56 7 4-F H Et Fumarate 184 - 189 A-E

55
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K} r
141 [err] C (isopropyl alcohol-hexane) 5 (Exanple 84)
2- (3, 5-Dinet hyl - 1- pi perazi nyl ) - 4- (4- gp'¢sg@BeLRY! ) - 5. 6, 7, 8, 9, 10- hexahydr ocyc
Ioocta[b]pyrldlne [err] fumarate, mp. 262 - 266 [err] C (deconposed)
(nmet Hanol ) 10 (Exanpl e 85)
2- (1- Honopi per azi nyl ) -4-(4-fl uorophenyl)-5,6,7,8,9, 10- hexahydr ocycl ooct a[ b]
pyridine maleate, mp. 198 - 200 C (ethanol) 15 Exanple 86 Preparation of
2- (1- pi perazinyl)-4- pﬂEﬁ&E_SQG 7,18 tetrahydroquinoline: ) 20 A m xture
of 2-(4- benzyl 1- pi perazi nyl ) - 4-ghenyl -5, 6, 7, 8-tetrahydroqui nol i ne (m p.
105 - 107°C, 2.1 g) obtained i Rg sanme nmanner as in Exanple 3,
chl oroet hyl chl orof ormate (0. 84 and nethylene chloride (40 m) is
refluxed for 1 hour. The reacti M xture is concentrated under reduced
pressure, and nethanol (40 my_ issadded to the residue. The m xture is
refl uxed f,or 30 m nutes and corfpentrated under reduced pressure. The
resulting residue is dlssolveo ARt ET N\ maﬁhed wi th diethyl ether,
neutralized with potaSS|un125 ca oonﬁg_/ d*eLtracted with chloroform The
extract is washed with water, dried over anhydrous sodiumsulfate, and the
solvent is disgilled fo under reduced pressure. To the pesgidue Tg pdded a

solution of maleic affid in g¥hadol. The rggulting mal eat qe ﬁOdUCtrééE

recrystallized fr hanol to give the dinaleate of the desired pro uct

(1.2 g) ﬁ]p-—&59~—&5&r£}—4%%—49ﬁHﬁ#4¥%4%L—éEHl44%44%%4%#4%4“##%#—4%%———
deséribed in BXhnpi&e 86 excBptEt hat theDb®akaadgondi ng st &38i mglébterifl s
are ed, there are fiai ned the conpounds as shown in Tables 14 and 15. 35
40 45 50 B85 34 ERO/R85 237 Bl Table 14
58 Me H CH,CH,O0H Dimaleate 140 - 141 A
|
25 59 Me ~F Et Dioxalate-} H,0 126 - 127 A
C)’ 60 Me F CH,CH,OH Fumarate 160 - 161 A

30

®

61 ¢t

Bu H Et - : 130 - 131 A

&

o 62 t-Bu H CH,CH,OH 162 - 163 A
F Et Fumarate 212 - 215 M-A

64 F Et Dimaleate 141 - 142 1P

QK

Me

50 (to be continued)
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4
N x*

[err] Mel ting Sol vent 15

poi nt b for re- ([err]Q g:w;ggslzg—, 25 14 3 H H Mal eat e
175 - 179 ° A 88 3 4-F Di nal eat e 152 -155
A 20 89 3 3-F H Mal eat e 176 - 179 A 90 3
2-F H Mal eat e 186 - 188 A 91 3 4-Ove H
Di mal eat e Tabkeg 13 j4dContinuep g 92 4 4-F H
D nal eate [err] 143 - 145 A 93 4 3- F H D nal eat e
[err] 148 px 1% A 94 4 2-F H %aTe S
136 - 137 A;@ 4RZ4R@ve H [ oxal at e [err] (°¢)210 - §é13y
M 30 96 Y H Mal eat e 173 -176
97 5 4-F D rmlca*ﬂ 144 147 A-98 5  3- F
H Mal eat e 65 F | CH,CH30B Dimaleake3$ H,0 199 - 182 2-AA H
Mal eat e, [ 173 - 180 A100 5 40 H Mleate
[err] 176 -Y17 M A 101 5 4-0Ov H D mal eat e
133 - 137 | PM€02 5 4-M H Dinaleate [err] 95 - 97
| P 40 B3 Meb6 H p el D nRlgadakel err] 1269 -1271 - M- A
104 6 4-F > Khal eat e 186 - 190 A 105 6
4-Me  H Fumar:;,t. 218 - 221 A 45 106 6 4-F
2-F [err] Fumarate™TerT] 177 - 179 A 50 55 35 EP 0 385 237
Bl Tabl e 15 [@rr] F CHZCH¥0H HC1 200 - 203 A~E

é{r/] Me)@ﬁ?l n. 107 H Di nal eat e[ err]
147 1 0

68 Me F Et - 107 - 108 Ip

Me
M

joe S

25
69 Me F CH,CH,OH Dioxalate-{ H,0 125 - 126 A

C
%

30 M

70 Me F Et Fumarate 203 - 204 A

18

% Me~“Me _ _
s 71 @: H Et Dimaleate-} H,0 173 - 176 A
40
72 H CH,CH,OH Dimaleate 140 - 142 A
X
5 73 KI F Et Dimaleate 163 ~ 169 Iip
50 (to be continued)

§6
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108 Me H 3/2 Oxal ate [err] 178 - 181

M[err] 25 109 M EPoBgs237Bierr] Funmarate [err]

A 110 t-'Bu H Mal eat e 207 - 208

A 30-35 Exanple 11 1 Preparation of

2-(4-met hyl -1- plpera2|n ) - 4 (4 f | uor.ophenyl ) -6, 7-di hydr o- 5H 1- pyri ndi ne:

40 A m xture of % (Continue)

2- (1- pi perazinyl)-4-(4- quorophenyI)-6,7-d|hydro 5H 1-pyrindine (2 g), 37 %
aqueous fornmalgy d de solution (0.66 g), formc acid (0.§8,9) andgypter
(15 m) i& refluxed [or 20 REnugles. After ?oollng, t he reqeglon nlgggff
made al kaline witly ut ed aqueous sodi um hydroxi de sol ution, and extracted
wi th ethyl aGeLaL&_;HMLJﬂdJiEi_lS_MBShEd_mLLhJMﬁiﬂ;~iﬂ4£EL£N£L_aﬂh¥dLﬂuS
sodi um sul f at €4 and_concent Fatei,CByDH Dddatedteressure. T69t helbksiduk is

added a sgl ution eic acid in ethanol, and the resulting nal eate 45
product is recryst ed fromethanol to give the naleate of the desired
conmpound, mp., 135 - 137 [eLr] (. Exanples 112 117 In th ane, ppnney
described in BEXanp 1 ex%e t hat thg Eaffegpondlng stgﬁglng terha

are 50 used, ther e obtained the foll ow ng conpounds. (Exanple 112)

2- (4- Met hyl - 1- pi pe IRyl )-4-(4-fluorophenyl)-5,6,7,8,9, 10- hexahydrocycl ooc
ta[b] pyridiney mal eate, mp. 56 136- FaRatatet hanol) 36216 EP20885 g<x Bl
(Exampl e 113) 2-( hyl -1 - pi perazinyl) -4-(4-nethyl phenyl)-5,6,7,8,9,1
0- h&xahydr ocycl oo pyri di ne di mal eate, mp. 152 - 154 C (ethanol) 5

(Examgl e 114)

2- (4- Met eyl - 1-3 peraxinayl ) - B- (Bt 4- di f | uSuBpRakgt 3 -H2%, 7, 823610- R8Qahy¥iTdcyc
roocta[b]pyridine<:EZE: 132 - 133 [err]C (ethanol) 10 (Exanple 115)

2- (4- Met hyl - 1- pi pe yl)-4-(4-fl uorophenyl)-6-nmethyl-5,6,7,8-tetrahydroqu
inoline dimaleate, mp. 161 - 164 [err]C (ethanol)

25

Examples 78 - 85

Q in the same manner as described in Example 3 except that the corresponding starting materials are
30 used, there are obtained the following compounds.

{Example 78)

2-(4-Methyl-1-homopiperazinyl)-4-(4-fluorophenyl)-6,7,8,9-tetrahydro-5H-cyclohepta[blpyridine maleate,
35 m.p. 187 - 189°C (ethanol)

\.a (Example 79)

2-(4-Butanoyi-1-homopiperazinyl)-4-(4-fluorophenyi)-6,7,8,9-tetrahydro-5H-cyclohepta[b]pyridine, oily
40 product

(Example 80)

2-(4-Methyl-1-homopiperazinyl)-4-(4-fluorophenyl)-5,6,7,8,9,10-hexahydrocyclooctalblpyridine dimaleate,
45 m.p. 141 - 143°C (ethanol)

(Example 81)

2-(4-Benzoyl-1-homopiperazinyl)-4-(4-flucrophenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine, oily
s0 product

(Example 82)

2-[4-(2-Methoxyethyl)-1-piperazinyl]-4-(4-flucrophenyl)-5.6,7,8,9,10-hexahydrocycloocta[blpyridine
s5 dimaleate, m.p. 119 - 120 ° C (acetonitrile)
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15 (Exanpl e 116)

2- (3, 4-Drnet hyl - 1- pi per azi nyl ) - 4- ( £pfd sggrgapganyl ) -5, 6, 7, 8, 9, 10- hexahydr ocyc
| oocta[ b] pyridine fumarate [err] hydrate, mp. 173 - 175[err]C

(et hanhol -di ethyl ether) 20 (Exanple 117) 2-(cis-3,5-Di nethyl -4-nethyl -

- pi per azi n{gxgmple-§34- f | uor ophenyl)-5,6,7,8,9,1

0- hexahydr ocycl ooct a[ b] pyri di ne fumarate, mp. 208 - 210 [err]C

(met hanol - et R&HMPYYI2 PivEsazipybac(4-Tuospimnyly5e. #B8.9.0Mheyshydrocyclooctalblpyridine, m.p. 138 -

2- (4- n- pr o3I € fisgprope algohohlianel - (4-f | uor ophenyl ) -5, 6, 7, 8, 9, 10- hexahydr ocycl o
octa[b];fyrldlne 30 A m xture of

2- (1- pi per ?"I‘Rﬁ )4 (4 fl uorophenyl) 5,6,7,8,9, 10- hexahydrocycl ooct a[ b] pyri

dine (1.4 g) brom d carb
pot assi um | o 3&%& ﬁ‘ﬁ% P%%ﬁ'ag' '%’5 61%3;9%5 T°ﬁ‘$?§’8°q%%}f’yré*§° oﬂﬁ%é"f“te'The
reaction Mt e i S conce%qtsea‘ m%h )der reduced pressure and thereto is
added vvate '@7’ m xture is extracted with ethyl acetate, washed with
wat er, dri géa ver anhydrous sodium sulfate, and the solvent is distilled
of f under redurAgness )ﬂ-(4-leBrobﬁb?| xﬁé’a@lyﬁo—ﬁ&a@&m@@o&tww&.h&malsaf:e PR, PeC-
acid in 35g0etpmardy and the resul |ng mel eate product is recrystallized
fromethanol to give the dimleate of the desired conpound (0.6 g), mp.
149 - 152[ evafmpiess Exanpl es 119 - 126 40 In the same manner as descri bed
in Exanpl e 118 except that the corresponding starting materials are used,
t here ar e Prbpasdtioredt 2t(hpip@adype-pbimyiss, Zsewvanydraquinbiise:f ol | owi ng Tabl e 16. 45 50
55 3%/ EP0385237 Bl Table 16 5 [err]
Exanpl e2d 27 AQmikpre o 244-banryl-drpiperazinyl)-4-phenyl-5,6,7,8-tetrahydroquinoline (m.p. 105 -~ 107°C, 2.1 g)
2-(4-n-pr ined iihe saresz inprypr) asjin Examplect}, hlerentieyh Phiigferinatg (§8679) and meyienexchlagddr oc
ycl ooct a[ b#pyWiizirefigced fop 1 thpw- Thareactionmpgyre isscopresipatadiyinger reduced prassuse. anchmethanalpt
that the c@P mMdspadiep thgt’%?ﬂ’? o b fsplluxed for miguies pnd cepcentratag %F%d%ﬁ':‘?edl S
obt ai ned, Rfpssure- '6\8 resul r@g’e Qdﬂlaﬁlaqe washed with disthyl ether, neutralized with potassium
carbonate, and extracted with ch oroform. The ext ct is washed with water, dried over anhydrous sodium
sulfate, and the solvent is distilled off under reduced pressure. To the residue is added a solution of maleic
acid in ethanol. The resulting maleate product is recrystallized from ethanol to give the dimaleate of the
(_} desired product (1.2 g), m.p. 150 -151°C.

30 Examples 87 - 110

In the same manner as described in Example 86 except that the corresponding starting materials are
used, there are obtained the compounds as shown in Tables 14 and 15.

35

45

50

55

34



a0

45 Exanpl e 128 Preparati on of
2-[4-(2- Turoyl) 1- pi perazi nyl ] - 4- phegwy o385 83788- t et r ahydr oqui nol i ne: 50
A mi xture 'of 2-(1-piperazinyl)-4-phenyl-5,6,7, 8-tetrahydroquinoline (1.2
g), 2-furancarboxylic acid (0.46 g), chloroforn1(40 m) and
1- (3-di net hyl am nopr opylQabd-ee@lMyl car bodi i m de hydrochloride (0.79 g) is
stirred at 25 [err]C for 2 hours, The rgaction mxture is washed with
water, dried over anhydrous sodRum sulRate, and the solvent is distilled
of f under _reduced pressure. The nesidle is dissolved in toluene and
subjectedsto silica gel colum chp6if ography. The fractions eluted with
tol uene and tol uene-ethyl acetate ) are collected 55 and
recrystallized from ethanol fc et he desired product (0.4 g), mp. 128 -
130 C. 38 EP 0 385 237 Pl Exanply 129 Preparation of
2-[4-(2-fyroyl)-1-piperazijnyl ] -4-{ or ophenyl) - 6, 7- di hydr o- 5H 1- pyri ndi n
-ed R

e: 5 I'n the same mann&fidg d j Exanpl e 128 except that the
correspondi ng starting mat e\L@ljar’é u A& Yeédired product is obtained,
mp. 165 - 166 [err] C nethanol ). Exanple 0 10 Preparatl on of

2- (4-ethyl - 1- pi pggazi nyl ) & (4- gedroxyphenyl) -5, 6,7, 8, Re1PiAgxahygdieent! 0oc
ta[ b] pyrisi ne: point for re-

2- (4- Ethyl - 1- pi per azi nyl) - 4- (4- et hoxyphenyl ) - 5, 6 7,8, 94105hexahy&w&¢pahooc

ta[ p] pyridine (H—g}—w—d&—%&d—w%é—h%aehd—(—}e—%—&nd—

theym xture is stB¥red it BO0[erH] C t¥aleatiRours. After 1éBotihtP wate® is

adde\d/t heret o andgghe 3 xtgHpe | sgneutpiddieadewi th 1N aqeeouslss)di um A

hydr oxi de®sol utiopgand .15 i umghydr arbonate. Theg.res i ng

precipitate is coP?ect e% bf%?l I {T}riatl oﬁr)laglee\%é(séh d with wa ZP d3 A

recrystal |ized frofh netharfoiF to Hi ve Haleadssired pr odué§5(0.368§:1), m P 250

- 253 [err] C. Exappl e 3314-2MePrapar apinileate 148 - 149 A

2- (4-ethyl - 1-pi peggzi ny‘L) - A 2, 4gdi flyarg) Q%QYl)eg)? 8&33t ety @%ydro- H cycl
e

ohept a[ b] pyr| dine’”In the sane rranner as escrl b anpl excep t hat
the correspondi ng93t art4 nat er Hal s Rimaleasq: 2i¥gQ e i 348bTalPed thed
oxal ate [err] hydraae of4 t e-rdesi Bed li@htem p. 225 1332? i®¥rr]C A
(rret inol ) . 25 Exg % Rhagat |
2- (4-et hyp-1- pi per a2| ny‘f1 c%gpﬁlm f%&o%r}ﬁetﬁy?) :6 7-di dro 1E.:?—I-l pyrl ndi ne
In the sanme manfBr as de§br| be8 i n ¥8dadkee 3 except t’-fé
correspondi ng stap®i ng $at4+E al sHar e Bilnalleaed, there | ambt-alm‘ed thea
mal eate of the de?'bred proflyct, mp. PIearel96 [err] C gehhanpyg. Exanple
133 Preparation o
2- (4- cyclsopr opyl - #9pi pe? a1 ) - B- (4-¥3X8At6pheny! ) - 5, 6.173879189- hexalydr ocy

clqoct a[ b] pyri dimeo 355 4-Cl1 H Maleate-} H,0 176 - 178 M-aA
>~ 101 5 4-OMe H  Dimaleate 133 - 137 1p
102 S 4-Me H Dimaleate-3/4 H,0 95 - 97 Ip

40 103 6 H H  Dimaleate-} H,0 124 - 127 A

104 6 4-F K Maleate 186 - 190 A

105 6 4-Me H Fumarate 218 - 221 A

o 106 6 4-F 2-F 1 Fumarate-} H,0 177 - 179 A

50

55
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In the same manner as described in Exanple 3 except that the corresponding
starting>materials are _used, theregpp 738028y ggd t he desired product, mp.
125 - 128['err] C (ethanol). Exanple 134 40 Preparati on of
2-[4=(4-fluorophenyl)-1

- pi perazinyl ] -4- (4-flg4gh@ppenyl ) -5, 6,7, 8, 9, 10- hexahydr ocycl ooct a[ b] -
pyridine: In the sang manmer as descri bed in Exanple 3 except that the
corresponding starting material $are 45 wused, there is obtained the
desiredsproduct, mp. 130 - 13LY4err]C (nethanol). Exanple 135 Preparation
of .
2- (4-ethyl -1-piperazinyl)-4-(
hanoqui nol i ne: 50 In the sa
t he corresponding starting na

gi fl uorophenyl)-5,6, 7, 8-tetrahydro-5, 8- net
ghner as described in Exanple 3 except that
=TT™gl s are used, there is obtained the
oxal ate,[err] hydrate of the desifled duct, mp. 234 - 238 C (ethanol).
55 39 EP 0 385 237 Bl Exaapley13]° Prepaiabi gn of
2-(ci s-3, 5-di et hyl - 4- met hyl - 1- pi per 8zi_p¥! ) - 4- (4-f | uor ophenyl ) - 6, 7- di hydr o-
5H 1- pyr i ndi-Are—5——A—the—sare—raRher—as—deser-bed—-R—Bxarpte—tii-except
t hat the corr@sportti starting materials are used,MeHdmng i s §pleeRked the
fumaratg [err] hy e of tHe desire8 product, n1p.P%5g§- 208E8Fri?{
(et hanol - et hanol). anple 137 10 Preparation of rystain.

2-{¢-[ 3- (4-(Tupr obenzoyl) pr oY1 T pindiBst sl Yl - 4- (fa7 TUqigaphenyT}- . 7-di hy
[;é;h;

dr 0A5H- 1- pyri ndi ne: he sanme manner as described in Exanple 118 except
thaﬁ\ﬂhe correspon tarting nmaterials are used, there is obtained the
desi red?product, mp. 115 - 116 [err]C (ethanol). 15 Exanple 138

Preparati on o¥0®- Me (3-hydr okypr G\l Pxalate-§ H,0 178 - 181 M
- pi perazinyl]-4-(4- rophenyl)-5, 6, 7, 8,9, 10- hexahydr ocycl ooct a[ b] -
pyridine: 20 In the manner as described in Exanple 118 except that the
correspondi ng antd ng mat ergal s jar s£fe. LAY .65 thai d the gi oxal ate
[err] h?dratelié t G ired pro ug?THngfk : g -293§ err%%C (netﬁanol).
Q 110 t-Bu H  Maleate 207 - 208 A
- XX
35
S Example 111
L =xample 111

Preparation of 2-(4-methyl-1-piperazinyl)-4-(4-fluorophenyl)-6,7-dihydro-5H-1-pyrindine:

40 A mixture of 2-(1-piperazinyl)-4-(4-fluorophenyl)-6,7-dihydro-5H-1-pyrindine (2 g), 37 % aqueous formal-
dehyde solution (0.66 g), formic acid (0.68 g) and water (15 ml) is refluxed for 20 minutes. After cooling, the
reaction mixture is made alkaline with diluted aqueous sodium hydroxide solution, and extracted with ethyl
acetate. The exiract is washed with water, dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. To the residue is added a solution of maleic acid in ethanol, and the resulting maleate

45 product is recrystallized from ethanol to give the maleate of the desired compound, m.p. 135~ 137°C.

Examples 112 - 117

In the same manner as described in Example 111 except that the corresponding starting materials are
s0 used, there are obtained the following compounds.

(Example 112)

2-(4-Methyl-1-piperazinyl)-4-(4-fluorophenyl)-5,6,7,8,9,10-hexahydrocyclooctalblpyridine dimaleate, m.p.
56 136 - 138° C (ethanol)
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Exanmpl e 139 25 Preparation of

2-[4- (2 acetoxyet hyl ) - 1- pi per azi nyl gp §-388t244 ppr ophenyl ) -5, 6,7, 8, 9, 10- hexahy
drocycl odcta[ b]- pyridine: A m xture of

2- [ 4 (2- hydroxyet hyl ) -1-pi perazi nyl ]-4-(4-fluorophenyl)-5,6,7,8,9, 10- hexahy
drocycl ooct(&fateple 189 pyridine (1.5 g), acetic anhydride (0.6 g),
triethylamne (0.7 g) and ethyl acetate (30 m) is refluxed for 2 hours.
After cool i ngZ (%Meéwt‘eaeqr«?zwml)-ﬂﬁwmvtphwy') Z/88J40petydipayciopctalbipyridige oy efimaleate,
.anhydr ous Jd®8li18%1 ¥Af ¢ fthenoland concentrated under reduced pressure. The
residue Ps dissol ved in toluene and the mixture is subjected to silica gel
col um chrdF?ﬁf"B@r hy. The fractions eI uted with toluene and tol uene-et hyI

t at 1:1) t ed
?ﬁeei"hinél ﬁﬁ o R b Satot o AL e B PR By B e L
to give ma e of the desired product (0.65 g), mp. 187 - 191 *C.

Exanpl e q rnglgqqs}tl on of
2-(4- cyclopropylnethyl 1- pi perazinyl)-4-(4-fluorophenyl)-5,6,7, 8,9, 10- hexah

ydrocycl ooct ajRlmetiih Bh{efrézﬁxlylslﬁ‘-(4—fiu&oﬁlhﬁlyl)%aﬂéﬁtyﬂ§@ﬁ@-tetra@dnd@mrdeb&dalédfb et €

118 except 16hag @ehhiRncorrespondi ng starting materials are used, there is

obt ai ned;st he deS| red product, mp. 109 - 110[err] C (nethylene

chl ori de- hgmampip 116fhe preparati on of the pharmaceutical conposition of the

present invention is illustrated by the 45 follow ng Preparations. 50 55 40
0 385 237 B(.4Miregayi-t-pipernzity!)Ar(4fharophany)b.67.8.8 HdwwdhgdrocyClogeiaibinyriding fumarate

hydrate, m.p. 173 - 175 C (sthanol-diethyl ether)

2 (4 Et hael - | - pi per azi nyl ) -4-(4-fluorophenyl)-6,7,8,9-tetrahydro-5H cycl ohep

ta[ b] pyri ditGeemgiertdfleate 5 g Corn starch

57 g 10 Lact ose

| 0g Crystalli #ricisi3SrPimptpwd-4-methyl- 1-plperaznnyI)-4-(4-quorophenyl) -5,6,7,8,9,10-hexahydrocyclooctal[b]pyridine

25 g Hyd %rs o%mﬁ%w P- 20§ 121P &% @nethanol-ethanol)
2 g Ligh anhydri de
0. 5 g I\/Bgneéﬁ?—'ﬂﬂ?—il—ear ate

0.5 g--\ 15 Preparation of 2-(4-n-propyl-1-piperazinyl)-4-(4-fluoropheny!)-5,8,7,8,9,10-hexahydrocyclooctafb]pyridine:

30 A mixture of 2-(1-piperazinyl)-4-(4-fluorophenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine (1.4 g), n-
propy! bromide (0.56 g), potassium carbonate (0.68 g), potassium iodide (0.1 g) and methanol (50 ml) is
refluxed for 15 hours. The reaction mixture is concentrated under reduced pressure and thereto is added
water. The mixture is exiracted with ethyl acetate, washed with water, dried over anhydrous sodium sulfate,
and the solvent is distilled off under reduced pressure. To the residue is added a solution of maleic acid in

35 ethanol, and the resulting maleate product is recrystallized from ethanol to give the dimaleate of the desired
compound (0.6 g), m.p. 149 - 152°C.

Examples 119 - 126

40 In- the same manner as described in Example 118 except that the corresponding starting materials are
used, there are obtained the compounds as shown in the following Table 186.

50

55
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According to a conventional nethod, the above conponents are m xed and
granul ated, and the granul es thus ghipasgged7 @1e packed in capsul es (1000
capsul es) to give capsules containing the granules of 100 ng per one
capsute. 20 Preparation 2 Preparation of tablets: 25 Conponents

Anmount AV
2-(4-Ethy|-1-piperaz$$%#%*£g-(4-fluorophenyl)-5,6,7,8,9,10-hexahydrocyc|ooct
a[ b] pyri di ne di mal eate 5 g Cofn starch '

20 g 30 Lact ose

30 g Crystalline cellul ose
30 g Hydroxypropyl cellul ose
5 g Low sustituted hydrg cel | ul ose

10g 35 According tp a co ¥y onal nethod, the above conponents are

m xed apd granulated%égn thelgra ul g hus obtained are m xed wth |ight
silicic anhydride and /O tGd N-RNd, the m xture is tabletted to
gi ve tabl ets contai ni ng active 1\grgdient of 5 ng per one tablet.
Preparation 3 40 Preparation of powders: 45

Conponent s AFFBHH— .
2- (4- Etfyl - 1E8iper azi nyl ) - 4- (4-f1 uorophenyl)-5, 6, 7, 8, §;R0- hex&N¥LBEycl ooct
a[ b] pyri di ne di mafeat 5°g Corn st&ch (*C) for re-

1739 Lactose : recrytal.

3003g Hydrox opyl ceg [,Q _

20 d\SO Acco% ?ngxto ah%%ﬂQggtional né?%SaFethe abovelggnpdgg%ts gre m xed,
granul aed and screened, M@nd the granul es thus obtained are m xed with an
appropriate agounsd of-a@d ght silicic amMaypdatele to gi vezpdbwelerlss (10a
triturations). 55 41 S#e 0 385 237 Bl Preparation 4 Preparation of

I nj ections:

~Me
25 121 6 ~-CH Dimaleate 154 - 155 A
\Me
(/ 122 6 -(CHy)4CH3 - 89 - 90 A
s 123 6  ~(CH,),CH; Maleate 213 - 217 A-M
124 6 ~-(CH,)gCHy Maleate 196 - 197 A
125 6  -CH,CE=CH, $ B0 109 - 110 AC
126 6 -CH,Cz=CH - 75 - 77 HX
35 -
~
Example 127

40
Preparation of 2-(4-n-propyl-1-piperazinyl)-4-(2,4-difluorophenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine:

In the same manner as described in Example 118 except that the corresponding starting materials are
used, the desired product is obtained, m.p. 108 - 109 * C (ethanol).
45 '
Example 128

Preparation of 2-[4-(2-furoyl)-1-piperazinyl}-4-phenyl-5,6,7,8-tetrahydroquincline:

50 A mixture of 2-(1-piperazinyl)-4-phenyl-5,6,7,8-tetrahydroquinoline (1.2 g), 2-furancarboxylic acid (0.46
g), chloroform (40 ml) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.79 g) is stirred at
25°C for 2 hours. The reaction mixture is washed with water, dried over anhydrous sodium sulfate, and the
solvent is distilled off under reduced pressure. The residue is dissolved in toluene and subjected to silica
gel column chromatography. The fractions eluted with tolusne and toluene-ethyl acetate (9:1) are collected

55 and recrystallized from ethanol to give the desired product (0.4 g), m.p. 128 - 130°C.
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5 Conponent s Amount  2- (4-Ethyl -1 -
- pi perazinyl)-4-(4-fluorophenyl)-5, Gegpo8s2308N- S ¢ ~
exahydr ocycl ooct a[ bl pyri di ne di nal eate 10 D- Sor bi t ol

45 g#1 N Aqueous solution of maleic acid or sodi um hydroxide g.s.
Distilled wikempld12® inj ection g.s

Totally 1000 ml The above active ingredient and D-sorbitol are mxed with
di stilled wteepratopof 3-di@sturoyrirpipeprinyiHréd-BotwgrheyfitidieydmorgHalorydesding: sol uti on of
mal ei ¢ acid ar,_ sodi um hydroxi de to adjust the solution to pH 4.0. The_
solution is fi'f '@FH’T‘% °éaﬁ1g§’ﬂ$b$q1@ ?‘%"T‘Fl'%?zf’ cRPLthatitheccorrpspensiing stating,jnatgrigp are
packed in affFEuNRICHBTRSHE s PERes. M-85 11§ oCiMeee)seal ed by melting and
sterilized with hi.gh pressure steamat 121 [err]C for 20 m nutes to give 20
i nj ection sgf@é‘fﬁl—eﬁgg. Preparation 5 Preparation of |yophilized preparation:

25 Conpongn . - : I e 7 & dicE 7

- pi per az Pﬁ y?’%_pﬂ?ﬂ(az _oﬁ ﬁoelt’h lp1h%%e{ﬁzsn¥l§4,—g,h;}?rg)é@’%_ﬂ@)f%%.é,égﬂﬁgep%vgdrgr:ycloocta[b]pyndme.
exahydr ocycl ooLhahdl RygerBinifa-AltBHoRdhshyis, 8288 18-Mxahydrocyclooctalblpyridine (1.3 g) is dis-
45 g 1 N AqusNedSn 99 kdlhydRibroRic 45 @b fn)ak theQhixtare Gd Lo YT XE 45 2 hours, After Ebofing,
Distilled Wwablr isf4bed hbreBtdn@mhe mixture is neutralized with 1N aqueous sodium hydroxide Solution and
Total |y 1%906odiim Rytogal @xrbonae] TheCrebultigy Grbiciplidte RNcbidoted By MNilttaGdn, MahedWitE Gratél, tahd
distill ed weakastalliat from jmatkhodie,giva thd dedied ploduct @.6a dagl 250 M¥53ageieous sol uti on of
mal ei ¢ acid or sodi um hydroxide to adjust the solution to pH 4.0. The

sol Wtion i sEkanplect3¢d Wi th a nenbrane filter (pore size, 0.22 [err]m and
pac in avial (content 10 mM). The vial 40 is sealed with a rubber

st opper i2n Regparglion obdid-othyli-rirerazidyl-b(2i4ydifinerothpnyii6i7 89 tetrahygro-3Hscycligheptafblnytidinen g,
primary dryi ng at -50 [err]C, secondary drying at -20[err] C, and then
final drying dt thecame mepnasas dessiified dne Pxamble ] exgonhithahthe corpspaaging, steringmaterialsiare,
a chanber, ##fe: grajs oplaingd e pxatate,sj & hydegterof thg degired pragych §-PoPARs 2P%; Gifpihansld

pr epar at |2(5)nEx£anE)le58255 42

Preparation of 2-(4-ethyl-1-piperazinyl)-4-(2,4-difluorophenyl)-8,7-dihydro-6H-1-pyrindine:

Q in the same manner as described in Example 3 except that the corresponding starting materials are
30 used, there is obtained the maleate of the desired product, m.p. 185 - 196 ° C (ethanol).

Example 133

Preparation of 2-(4-cyclopropyl-1-piperazinyl)-4-(4-fluorophenyl)-5,6,7,8,9,10-hexahydrocyclooctalb]pyridine:

35
n in the same manner as described in Example 3 except that the corresponding starting materials are
&,,- used, there is obtained the desired product, m.p. 125 - 128°C (ethanol).

Example 134

40
Preparation of 2-[4-(4-flucrophenyl)-1-piperazinyl]-4-(4-fluorophenyl)-5,6,7,8,9,10-hexahydrocyclooctalb]-
pyridine:

In the same manner as described in Example 3 except that the corresponding starting materials are
45 used, there is obtained the desired product, m.p. 130 - 131 ° C (methanol).

Example 135
Preparation of 2-(4-ethyl-1-piperazinyl)-4-(2,4-difluorophenyl)-5,6,7,8-tetrahydro-5,8-methanoquinoline:
50

In the same manner as described in Example 3 except that the corresponding starting materials are
used, there is obtained the oxalate « % hydrate of the desired product, m.p. 234 - 238° C (ethanol).
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EP 0 385 237 Bl Clains Clains for the followng Contracting States: AT, BE,
CH DE DK FR GB, |IT, LI, LU NLEpP®E38s.23ABI0ompound of the fornmula (1): R2
R3 10 15 ° [err] (

20 werein. nis 3, 4, 5, 6 or 7, [err] is hydrogen atom [err] alkyl, [err]
al kenyl , [B@mPledd&ynyl [err] cycloalkyl [err] cycloal kyl-[err] alkyl,

hydr oxy- [ergL aIKéI, %err al kox Lerr alkx acyl oxy-Jerr] al kyl, un-
subt i t ut ed” "B A ?ﬁe"ﬁﬁhﬂ)fr methy-}-pipessaingi-3-(4 flveraphenyle f@t!d@ﬁ"'skwgft‘#"ﬁut ed
aryl, hetero r'é

t he same
Yoo 3 f vl o e qéh‘?%é& ra&g cirf 2
chiferett gt Al ’5‘9 i o o gl b it ’*”.L}ez’%ﬂgaﬁgag?minﬁs

di fferent an are each hydrogen atom J[err] alkyl, or phenyl, or two of
[err] and éxg&“gll,1§70ﬁbl ne to forma single bond or [err] al kyl ene, [err] and
[err] aye tThe same or different and are each hydrogen atomor [err] alkyl,
30 PréBafalié of 2-{@{3-(%uo?&bﬁ£oﬁﬂd>f§l] Qﬁ]pe?élnyl} Wu@r‘aﬁhenﬁrs ﬁrﬁ/&%@lﬂ%nndme
according to claim1, wherein rr hyrogen atom [err] alkyl, Terr]
cycl oal kyl, [yl Sais-rhdhdr|as abdeiibed il BXamble & oeypt IR thé cattekpbhding Rdriing materials are
al kanoyl O)Qsen{,ﬁfefe]is autdineld theadekiRa pvilct, [ne. 135 366 C (ethatdyy| group in which the
phenyl wmpoiety may optionally be substituted by hal ogen, [err] al kyl or
[err] al koxamplp 838 ] al kenyl, [err] al kynyl, pyridyl, pyrimdyl, [err]
al kanoyl or furoyl, [err]and [err] are the sane or different and are each
hydkogen a'frmatlwalobg%ﬁﬁ (Srvgrexyprapy h-piperaziny-tHitofiupropeay!)5.6, %811 Ofhexahydrepyeloactaipl-
sa r dimfidreant and are each hydrogen atom or ClL -4 alkyl, or two of 40
them coffbine to form[err] al kyl ene, [erré and [err] are the same or
di fferent anlf g tgamedpaqngs Id dhed 4n Bremple 11§ proppt Hat he conresnording stasting amptesialp gre
addi ti on s&PY terpdt ghigined ato\- & BHsese Athe-destad Bradetabe-dBS T 182G (theped)
[err] is drq atom J[err] alkyl, [err] cycloal kyl, hydroxy-[err]
r?]/—'gﬂg—iééy

al kyl , [er [err] al kyl, acetyloxy-[err] al kyI, [err] al kenyl or

[err] afl ka,;}g,;g atlon[ 5 1o @) RPaJeE elh rfl{-g. é&‘ﬁ*yﬁ-iﬂﬁuu&fo 'gh%“%r 10%{3% nfér& S8R o
hydr ogen alyAdh hal ogen ato of BRe o 't hem IS rogen A R
one i s hal ogen at om nethyl or nethoxy, or an acid addition salt thereof.
50 Q A mixture of 2-[4~(2-hydroxysthyl)-1-piperazinyl(]-4-(4-fluorophenyl)-5,6,7,8,9,10-hexahydrocyclooctalb}-

. s0 pyridine (1.5 g), acetic anhydride (0.6 g), triethylamine (0.7 g) and ethyl acetate (30 ml) is refluxed for 2
hours. After cooling, the reaction mixture is washed with water, dried over anhydrous sodium sulfate, and
concenirated under reduced pressure. The residue is dissolved in toluene and the mixture is subjected to
silica gel column chromatography. The fractions eluted with toluene and toluene-ethyl acetate (1:1) are
collected and thereto is added a solution of maleic acid in ethanol. The resulting maleate product is

35 recrystallized from ethanol to give the maleate of the desired product (0.65 g), m.p. 187 - 191°C.

&as' Example 140

Preparation of 2-(4-cyclopropylmethyl-1-piperazinyl)-4-(4-fluorophenyl)-5,6,7.8,9,10-hexahydrocyclooctalb]-
40 pyridine:

In the same manner as described in Example 118 except that the corresponding starting materials are
used, there is obtained the desired product, m.p. 109 - 110°C (methylene chloride-hexane).

The preparation of the pharmaceutical composition of the present invention is illustrated by the
45 following Preparations.

50
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4. A conpound according to claim3, wherein [err] and [err] are the sane or
differemt and are each hydrogen at orgpg 388 sssfne atom or an acid addition
salt thereof. 55 43 EP 0 385 237 B1 5. A conpound of the formul a: R21
R31 0 R71
15 wherei n [Pepaptiond 3, 6 or 7, [err] is hydrogen atom [err] alkyl, [err]
cycl oal kyl, hydroxy-[err] alkyl, [err] alkoxy-[err] alkyl or [err] alkenyl,
20 Peoparptiop ftcapeies] are the sane or different and are each hydrogen
atomor fluorine atom [err] and [err] are the sane or different and are
each hydrbgen_atomor [err] alkyl, or an acid addition salt thereof. 6. A
conpound acdording to claim 1, whichcb@pamestonpound of the fornula: Z2ambelr ]

30 35 - - | O WEr eIl T J. 6T T .S 4 or -5,
RI2 15 hydr QLRI ep Py e L3 e Bl st eonRaiBighe idsess] 6
[err] al koxy td] alkyl or [err] alkenyl, 45 R22 and R32 arelotghe
sane or |ff§,rygt5\ﬁneq:g|g“°§5e each hydrogen atomor fluorine atom [err] d
[err] are thayhaPhoMi cdidsber ent and are each hydrogen atomor [err] JabRyl
or two of tHagefiddinifuibe® form[err] alkylene, or an acid addition da 5g
t hereof . 50 [mdgnedurk etad@sind according to claimy5, wherein [err] is 8, bglgr
Is [err] &l Kyto—ferTi——Tyctoatkyt—or—hydroxy=ferri——atkyt;

e

According to a conventional method, the above components are mixed and granulated, and the
granules thus obtained are packed in capsules (1000 capsules) to give capsules containing the granules of
b 100 mg per one capsule.

20 Preparation 2

Preparation of tablets:

25

Components Amount

2-(4-Ethyl-1-piperazinyl)-4-{4-fluorophenyl)-5,6,7,8,9,10-hexahydrocycloocta[blpyridine dimaleats 59
Q Corn starch : 20g
20 Lactose 30g
Crystalline cellulose 30g
Hydroxypropyl cellulose 5¢g
Low sustituted hydroxypropyl cellulose 10g

35 According to a conventional method, the above components are mixed and granulated, and the

/ granules thus obtained are mixed with light silicic anhydride and magnesium stearate, and the mixture is

&,,« tabletted to give tablets containing the active ingredient of 5 mg per one tablet.

Preparation 3

40
Preparation of powders:
. Components Amount
2-(4-Ethyl-1-piperazinyl)-4-(4-fluorophenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine dimaleate 5¢g
Corn starch 173 g
Lactose 300g
Hydroxypropyl cellulose 20g

50

According to a conventional method, the above components are mixed, granulated and screened, and
the granules thus obtained are mixed with an appropriate amount of light silicic anhydride to give powders
(100 triturations).

55
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3 .

[err] and [err] are the sanme or different and are each hydrogen atom or
fluorine atom substituted at 2- or gp-gsgsidar@y of the phenyl ring, [err] and
[err] are éach hydrogen atom 55 or an acid addition salt thereof. 8 A
conpotnd according to claim®6, wherein n2 is 5, [err] is [err] alkyl, [err]
cycl oal kyl Prgpargigni¢ oxy-[err] al kyl, 44 EP 0 385 237 Bl [err] and R32 are
the sanme or different and are each hydr ogen atom or fluorine atom
subst i t ut etregaration ofdpiecliongiosi t i on of the phenyl ring, [err] and [err] are all
hydrogen atom or two of themconbine to form[err]al kyl ene and the ot her
i s hydrdgen atom 5 or an acid addition salt thereof. 9. A conpound
according to claim5, which is ac;oﬁfpaaaﬁfdnd of the fornul a:ankud0 R3 3 15
[err] 20 wherein R TELN pentyt—or
hydr oxyet hyl , R33 J:;t@glc ggﬁ% ')'4' dr?p Tmﬁhg%ﬁ% or an aci%P 4ddition
v alb yr| male 1

sal t thﬁ yeof . 10. ) b gorbit

yl -

2- (4- Et Y1 - 1- pi pe| GRindg i u.gega@&%x&‘am ﬁ%dﬁa{.é [0, 10: hexgil

a[ b] pyridine, or Ayl ,,’,Je ereof ) qs

2- (4- Et hyl - 1- pi pelazrHy—4—(Z4—di-ituerepherH—5—647--5; “, 10150 ahydr ocycl
ooct a[ b] pyridine, Lor _an_acid addition salt thereof. 3Qrotallp 1000 m!
2-(4-n-yopyl -1-pi perazinyl)-4-(4-fluorophenyl)-5,6,7,8,9, 10- hexahydrocycl o
oct a[ b] pyri ditheabod adlife Mgledlerd@fd DiserBitod are tmikdacwitd ffstilled Jvater for injection, and thereto is

2- (4- MNet hyddddd PN qlicdids sotltipn 4 tndieit | aia rop Bbdiumy hydréxide 1o’ adjuf? thkOsolusnadaysH @.0yTHe00C
t a[ b} pyri dsolvéion iefilteedwithca sleralotanedtiltéri (pote Siad, 0.22 ey eralf packsB inlanpoule (content 10 ml). The

2- (4~Et hydmpbulpiispematad ibp yrhelting -a( stdrilidedf Withchighpivessyrb )stebm Gt 7218 CTor1 - thienteshipchhvecy c
| ooct a[ bf pipiedtidn spdutionsr an aci d addition salt thereof.

rocycl ooct

Preparation 5

Preparation of lyophilized preparation:
25

Components Amount
(J 2-(4-Ethyl-1-piperazinyl)-4~(4-fluorophenyl)-5,6,7,8,9,10-h- 5¢g
30 exahydrocyclooctafb]pyridine dimaleate
D-Mannitol : 45 g
1N Aqueous solution of maleic acid of sodium hydroxide q.5.
Distilled water for injection q.s.
' Totally 1000 ml
35
g--/ The above active ingredient and D-mannitol are mixed with distilled water for injection, and thereto is

added 1N aqueous solution of maleic acid or sodium hydroxide to adjust the solution to pH 4.0. The
solution is filiered with a membrane filter (pore size, 0.22 um) and packed in a vial (content 10 ml). The vial
40 is sealed with a rubber stopper in halfway and subjected to lyophilization, that is, pre-freezing, primary
drying at -50 *C, secondary drying at -20°C, and then final drying at 20 * C. After completely sealed with a
rubber stopper within a chamber, the vial is covered with a flip-off cap to give lyophilized preparation.

50
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15. A process for preparing a conmpound of the forrmula (I): 40 [err] whererm——

nis 3, 4, 5 6 or 7, RL is hydrogengppags 28€8§] al kyl, [err] ,
[err]-al kynyl, [err] cycloal kyl, [err] cycloal- kyl-[err] al kﬂ“[“\/p"'”l""”l"" l"l
hydréxy-[err] alkyl, [err] al koxy-[err] alkyl, acyloxy-[err] a , LM s
unsubst i t ut €dalmg EP 0 385 237 Bl or substituted aroyl-[err] alkyl,

unsubst i t ut &deigs farihastoflewlng Gontragting $tates s ARBE CH,JIE, BIS\AR, GRIT,AhAURY, SEec t he

same or different and are each hydrogen atom hal ogen atom [err] alkyl,

[err] - [errl Argppeyndof thedormyp 8kethyl, or hydroxy, [err] and [err] are the

sane or dPfferent and are each hydrogen atom [err] alkyl, or phenyl, or 5

two of R4, R5 and R6 conbine to forma single bond or [err] al kylene, R7

and R8 are the sanme or different an&Zare emdh hydrogen atomor [err] al kyl,
mis 2 or 3, or an acid addition salt\theyeof, which conprises (a) reacting

a conpoung of the fornula (I1): 10 [er 5 25 wherein X is a | eaving
atomor group and [err] and n are as ed above, with a conpound of the
formula (I111): [err] 35 4 Whereinegr] and mare as defined above, (b)

in case of [err] being hydr&b:- gtor’y sybjecting to hydrogenolysis of a

conpound of- the fornmul g5 1-4): ERQI N r{] iszunsubstit Yed or
3% §%€%§§Pd§%t on the 55

substitutged benzyl or nzl o
éonyl SgB menber sel ected from
,\éﬂg%fsir], mand n are as
RS
whereinnis 3,4,5,6 0r7,

phenyl ring of said benzyl a
| ower al kyl, |ower al koxy and hyldge
def hned above, 46 6
U R
R' is hydrogen atom, Ci-Cio alkyl, C2-Cs alkenyl, C2-C; alkynyl, C3-Cg cycloalkyl, C3-Cs
cycloalkyl-(C1-Cs) alkyl, hydroxy~(C2-Cs) alkyl, C1-Cas alkoxy-(C2-Cs) alkyl, acyloxy-(C2-Cs) alkyl, un-
subtituted or substituted aroyi~(C1-Cs) alkyl, unsubstituted or substituted aryl, heteroaryl, or acyl,
25 R2 and R® are the same or different and are each hydrogen atom, halogen atom, C:-C; alkyl, G-
Cs alkoxy, trifluoromethyl, or hydroxy,
R*, R® and RS are the same or different and are each hydrogen atom, Cy-Cs alkyl, or phenyl, or
Q two of R*, R and R combine to form a single bond or C1-Cs alkylene,

20

R’ and R® are the same or different and are each hydrogen atom or C;-Cs alkyl,
30 mis 2 or 3,
or an acid addition salt thereof.

2. A compound according to claim 1, wherein R' is hyrogen atom, Ci-Cio alkyl, Cs-Cg cycloalkyl,
hydroxy-(C2-Cs) alkyl, C1-Cs alkoxy-(C2-Ca) alkyl, C2-Cs alkanoyloxy-(C2-Cs) alkyl, a benzoyl-{(Cz-Cs)
35 alkyl group in which the phenyl moiety may optionally be substituted by halogen, C1-Cs alky! or C1-Cs
alkoxy, C2-Cs alkenyl, C2-Cs alkynyl, pyridyl, pyrimidyl, C2-Cs alkanoyl! or furoyi,
\ R? and R® are the same or different and are each hydrogen atom, halogen atom, methyl or
methoxy, _
R*, RS and RS are the same or different and are each hydrogen atom or Cy-Cs alkyl, or two of
40 them combine to form C1-Cz alkylens,
7 and R® are the same or different and are each hydrogen atom or C;-Cs alkyl,
m is 2,
or an acid addition salt thereof.

45 3. A compound according to claim 2, wherein R' is hydrogen atom, Ci-Cs alkyl, C3-Cs cycloalkyl,
hydroxy-(C2-Cs) alkyl, C1-C> alkoxy-(C2-Cs) alkyl, acetyloxy-(C2-Cs) alkyl, Ca-Cs alkenyl or C2-Ca
alkanoyl,

R2 and R?® are the same or different and are each hydrogen atom or halogen atom, or one of them
is hydrogen atom and another one is halogen atom, methyl or methoxy, or an acid addition salt thereof.

50

4. A compound according to claim 3, wherein R? and R® are the same or different and are each hydrogen
atom or fluorine atom,
or an acid addition salt thereof.

55



)

EP O 385 237 BL (c) in case of [err] being hydrogen atom reacting a ——————

conpound* of the formula (1-5): 6 Ep @ 385237 B1 _
[err] wher'ein [err] is nethyl or unsubstituted or substitut ec“ll""#w“mmm,”m
substituent on the phenyl ring of the benzyl is a nenber selected s w0 i
| ower al ky#§., A ceompeundpkibediprmaiad hal ogen aton), and [err] 20 [err], m

and n are as defined above, with ethyl chlorocarbonate or 1-chl oroethyl

chl orocarbonate to give a conmpound of2 t he for la (1-6): R2 R3 25

[err] /CHEr%R er ein[err] is ethoxycarbonyl

or 1-chl®%roet hoxycarbonyl, and [err], n are as defined above, or a
conpound of the formula (1-7): [err] 5 wherein [err] is acyl,

[err], mand n are as defined above f d by hydrolysis of the conpound

of the formula (1-6) or (1-7), or 0 385 237 Bl (d) in case of

[err] bgzng ot her than hydrogen agling a corrp_gfnd of the fornula

(1-8): R3 [err] wherei nd n ar defi ned above, with
a conpound of theforrmla(l\/)(CEQé)),{er y"@{f/efzm a reactive

resi due of an al cohol, and [err] S S ETR} except hydrogen atom
and optionally convertlng the formof the co ofgihe fornmula (1) into
an acidsaddition salt 25 thereof. 16. A psycho?ropl C conposition '

conprising as an active ingredient an efficient anount of the conpound of
the: fornul a (Whyreilas: Bat6brarth in claim1, or a pharmaceutically acceptable
sal & thereof i nR%Adnhydtogancaton,tti-Ca apkwaﬁﬁﬁcwtohlmmygrondcem alyl Crc@r alkory-(CoCs)

di | L}eﬁt 30 alkyl or Gs alkenyl,
R?' and R* are the same or different and are each hydrogen atom or fluorine atom,

R71 and R®' are the same or different and are each hydrogen atom or C1-Cs alkyl,
or an acid addition salt thereof.

6. A compound according to claim 1, which is a compound of the formula:
25

30

35

wherein nz is 4 or 5,
R'2 js hydrogen atom, C1-Cs alkyl, C3-Cz cycloalkyl, hydroxy-(C2-Cs) alkyl, C1-C2 alkoxy-(C2-Cs)
alkyl or Cs alkenyl,
45 R2 and R®2 are the same or different and are each hydrogen atom or fluorine atom,
R*2, R°2 and R®2 are the same or different and are each hydrogen atom or C1-Cs alkyl, or two of
them combine to form Cy-C2 alkylene,
or an acid addition salt thereof.

s0 7. A compound according to claim 5, wherein ns is 8,
R" is C1-Cs alkyl, C3~Cs cycloalkyl or hydroxy-(C2-Cs ) alkyl,
R?' and R®! are the same or different and are each hydrogen atom or fluorine atom substituted at
2- or 4-position of the phenyl ring,
R71 and R®! are each hydrogen atom,
55 or an acid addition salt thereof.

8. A compound according fo ciaim 6, wherein n2 is 5,
R'2 is C1-Cs alkyl, C3-Cs cycloalkyl or hydroxy-(Cz2-Ca) alkyl,

44
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17. A conposition according to claim 16, wherein the active i [ i m\l“\“\
t he conmpound as set forth in clai m S5gp gigsiogygf maceutically ai%ﬁ &m“““ ’

t hereof. 18 A conposition according to claim 16, wherein the we + ®* 8
ingredient is the conpound as set forth in 35 claim6, or a

phar maceut i cal | y R¥cwne Rf%znd the sarhe ortdifferestodnd afisOeachrhydmg@oaon biofuodneGeirdéubgitited at

cl ai m 16, wher#ion4-positiomefithembenvhingedi ent is the conpound as set forth in
claim9, or a ph&twBtand iRe%tre pll hiskaspn atern.cor dwpl of themegombine toliorm GHC: Mikyisnerpusiihel

of the fornul gotheris hydrogsa@tomerth in claim 16 for use as a pharmaceuti cal

prepar atidn fo¥ apegtdiiprsaiitersgkes. 21. A use of a conpound of the fornul a

(I') as set forth in claim16 for preparing a pharnmaceutical preparation

useful for frée f‘?‘?‘é"ﬁt‘“dcﬁ""ﬁ’i%ﬁﬁ'i“l“é? fithis 8 sneoyll e damus £ o 385 237 BI
Clains for the following Contracting State: ES 1. A process for preparing a
corrpound,gf the formula (I): [err] 20 wherein nis 3, 4, 5 6 or 7,

[err] is hydrogen atom [err] alkyl, al kenyl, [err]-al kynyl, [err]

cycloal kyl, [err] cycloal- kyl-[err] ; hydroxy-[err] alkyl, [err]

al koxy-[err] al kyl, acyloxy-[err] alk syghstituted or substituted

aroyl -[err] alkyl, unsubstituted or sub¥fit&é&d aryl, heteroaryl, or acyl,
[err]and s5err] are the sanme or di and are each hydrogen atom

hal ogen atom [err] alkyl, [err] [ ert]~ al koxy, trifluoromethyl, or
hydroxy, [err] and [err] are the 9% b 1;] eregt,apd are each hydrogen
atom ‘[err] alkyl, or phenyl, or two of [erry an ?err] conbine to forma
Si ngW bond or [err] alkylene, R7 and R8 are the sane or different and are
each hydragen atomor [err] al kyl, ms2or3, 30 or an acid addition salt
t her eof , whi chvhewind¥} is ewthylagthyl. oyl hugyl. Remty eplydiewvelwl. t he fornula (11): 35
[err] wherein X REishydwgen s tfigenne atogr &5 ap aciherdditien seft theieel- n are as defi ned

above, with a con‘apound of the formula (sllle?: )
10. 2-(4-Ethyl-1-piperazinyl)-4-(4-fluorophenyl)-5,6,7,8,9,10-hexahydrocyclooctalblpyridine, or an acid addi-

25 tion salt thereof.

1. 2-(4-Ethyl-1-piperazinyl)-4-(2,4-difluorophenyl)-5,6,7,8,9,10-hexahydrocyclooctalb]pyridine, or an acid
C) addition salt thereof.

30 12, 2-(4-n-Propyl-1-piperazinyl)-4-(4-fluorophenyl)-5,6,7,8,9,10-hexahydrocyclooctalblpyridine, or an acid
addition salt thereof.

13. 2-(4-Methyl-1-piperazinyl)-4-(4-fluorophenyl)-5,6,7,8,9,10-hexahydrocyclooctab]pyridine, or an acid ad-
dition salt thereof.
35
) 14. 2-(4-Methyl-1-piperazinyl)-4-(2,4-difluorophenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine, or an acid
g\/ addition salt thereof.

15. A process for preparing a compound of the formula (1):

40
r2 R3
45
R4
(1)
;e 7
0 (€uyy, | /lg X

56
whereinn is 3,4, 5,6 or 7,

R! is hydrogen atom, Ci-C1o alkyl, C2-Cs alkenyl, C,-Cs-alkynyl, C3-Cg cycloalkyl, C3-Cs cycloal-

kyl-(C1-Cs) alkyl, hydroxy-(C2-Cs) alkyl, C1-Cs alkoxy-(C2-Ce) alkyl, acyloxy-(C2-Cs) alkyl, unsubstituted
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50 [err] 49 EP 0 385 237 Bl wherein [err] and mare as
(b) in case of [err] being hydrogegpatagseszsBbj ecting to h;lmlwmlm(]mim"la
compound of the fornula (1-4): [err] wherein [err] is unsubstictutedvors =
subst+# tut ed benzyl or benzl oxycarbonyl (the substituent on the 20 ’
phenyl ring of subsiiutbdlaemiz(1-Ca atiyl hmsubstitwied ar sukistivied arylshetproaeyhioescylsel ect ed from
| ower al kyl, | difeand Bt rrosthe samel ondiffesent ndaarey ageh hydiepep glom] halogpragiem.rf1z(s ikl Ci-
defi ned abovés a't:l’,% ""'fHWE'a%@'@th[d@?‘}‘vA bei ng hydro%en atom reacti ing a

conpound of thé:‘ a(ritls)samggr |fferent and aré each hydrogen atom, C1-Cs alkyl, or phep& or

R 30 5 two of R, R5 and RS corrg g PJ_; -G alk t[msubst i tuted

or substitut ede %dg%a'ffhﬁéa QY SHfieteptan ar8r‘? H' v °rr| h8 6\“"40 t he
benzyl is a | ower al koxy and hal ogen
aton), and [8r T sa' h ﬁ‘qu;z%hm §°sdef|ned above, with ethyl

chl or ocar bonat r8a PL A ?"oet y chl1 orocarbonate to give a conpound of the
forrrula(l-6): 45 [err] wherein

[err] is ethoxycarbonyl or 1 -chlcﬁfoet hoﬁycarbonyl, and [err], mand n 50
EP O 385 237 Bl are as defined abow, oy a compound of the forml a (1-7):
[err] wherein R17 is acyl, [err] m @ are as defined above, followed by

hydrol ygi s of the conpound of the f a (1-6) or (1-7), or 20 (d)
in case of [err] being otl"i@.g t han hydg#gen atom reacting a conpound of the
formula (1-8): [err] 35 whergpJBN ], mand n are as definedigppve, with a
conﬁeg_nd of the fornuks =

. ><_/NX-

25 wherein X is a leaving atom or group and R2, R®, R*, R®, R® and n are as defined above, with a
compound of the formuia (lil):

% HN N-Rr1 . (III)
RS
35 wherein R, R?, R® and m are as defined above,
: (b) in case of R! being hydrogen atom, subjecting to hydrogenolysis of a compound of the formula
S/ (-4):
40
45

(I-4)

50

wherein R is unsubstituted or substituted benzyl or benzloxycarbonyl (the substituent on the
55 phenyl ring of said benzyl and benzyloxycarbonyl is a member selected from lower alkyl, lower
alkoxy and halogen atom), and R2, R3, R*, R®, R®, R7, m and n are as defined above,
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(1v): 40 [err] (IV) wherein Z is a reactive residue of I '
and [err]-is the sane as [err] exceptepygssgzasrBrt om and opt 'lmm@ﬂ“m""”“"’
converting-the a formof the conmpound of the forrmula (I) intosanc s x
addi tiron salt thereof. 45 2. A process according to claim1, characterized
in that a conpourl i easqefd) heivchydiegencatam, eaeting aicempeyndd the famda(-Sferr] al kyl ,
[err] cycloal kyl, hydroxy-[err] alkyl, [err] alkoxy-[err] alkyl, [err] al-
kanoyl oxy-[err] al kyl, a benzoyl-[err] alkyl group in which the phenyl

noi ety may optionally be substitutedRbdy haIn?gen, [err] alkyl or [err]

al koxy, [etr] alkenyl, [err] al kynyl,\pyrigyl, pyrimidyl, 50 [err]

al kanoly or furoyl, R2 and R3 are the or different and are each
hydrogen atom hal ogen atom nethyl or oxy, [err] and [err] are the
same or different and are each hydroge omor [err] alkyl, or two of them

[err] and [err] are the_ sane or
yl, mis 2, or AR kcid
cess according to
igwmmen1[mr]is

combine tqg, form[err] alkyl eﬁe?g;\
different and are each hgdrogen avtom Qrr| %I
addi tion salt thereof. BI Eg 0,385 e
claim2, characterized in tha I52?:!mrrp 5
oxy-[err] alkyl, [err]

hydrogen atom [err] alkyl, [eWoa kyl™,

al koxy-[ers] al kyl, acetyl oxye(C2- [err] al kyls 8al kenyl or [err]

al kanoyl, [err] and [err] are the sane or different and are each hydrogen
atom or hal ogen atom or one of themb5 i s hydrogen atom and anot her
one ‘“s' hal ogen atwhemeinrRet lsynhethyt ormmpsubetituted asrsulzstitutad ibehzgldthe tsubstituentibi the iphengloing of
4. A\process accdhedionzyl ts@ roératierrseicted liram dameralkyl dawer alkoxhand halogsnreterand RS R, RY,
prepared vherein zeﬁf.] R rRf. [mesend nagre as (rsfined ngbovsy wilh fethwl efiqrocaibanater er dgldlroethyl
hydr ogen at om or cpipigeariongie ietaiyma compaypd efdhedord@ilt®:on salt thereof. 10 5. A
process for preparing a conmpound of the fornula: [err] 25 characterized in
that a conpound is prepared wherein Rerr] iR 3, 6 or 7,

25

U | R¢ (I-6)
' 30 RS ' RS /(CHzﬁe/R”
{CH,)

35

. whersin R'® is ethoxycarbonyl or 1-chlorosthoxycarbonyl, and R2, R®, R*, RS, R®, R, R®, m and n
are as defined above, or 2 compound of the formula (I-7):

R R3
45
R4
(I-7)
RS () ey R
AN DV
50 N N-R
r6 . 8
55 wherein R is acyl, R?, R8, R*, RS, R, R7, R%, m and n are as defined above, followed by

hydrolysis of the compound of the formula (I-6) or (I-7), or
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[err] is hydrogen atom [err] alkyl, [err] cycloal kyl, hydroxy-{ "

[err] al koxy-[err] alkyl or [err] aEr®gss 23381 [err] and Hmnjmmrl’mlml '““
the sane or different and are each hydrogen atomor fluorine atom qenr|s s =
and [efr] are the sane or different and are each hydrogen atom or Lerr]

al kyl, or an ac{ddingagiof Roping giher thandwdregen atom. magiing e eaprpoytd o thafarpuia 68k ai m 1,
characterized in that a conpound is prepared which is a conpound of 35

the forrmula: [err] 50 wherein [err]Rj s 4 35, Rl2 is hydrogen atom [err]

al kyl, [err] cycloal kyl, hydroxy-[eRr] alKkyl, [err] al koxy-[err] alkyl or

[err] al Renyl, 55 [err] and Ney) are the sane or different and are
each hydrogen atomor fluorine atom ] and [err] are the sane or

different and are each hydrogen atom _ err] alkyl, or two of them conbi ne

to formC, -C2 al kyl ene, orr®an gci tion salt thereof. 52 EP 0 385

237 Bl 7,, A process acqgrding . \\.characterized in that(ga-gpnpound

is prepared wherein [ &R TS0, [errff i s|[ enCHyq)K R? [err] cycloal kyl or
hydroxy-[err] alkyl, [err] afHJlgrr] kargX e saRe or different and are each

hydrogen atom or fluorine ato bs¥i t & edNat 2-NoH 4-position of the
phenyl ring, 5 [errd-and [err] are\aﬁﬁﬁ\g¥d§ogen atom or an acid
additionmsalt thereof. 8 A& process according to ct&im6, characterized in

that a conmpound is prepared wherein [err] is 5, [err] is [err] alkyl, [err]
cycl oal kyl or hydroxy-[err] al kyl, 10 R22 and R32 are the same or
di fferent and awkereimbhRhyrBgBh Ratnmand niatpmsidatned sloave. with 8 cpmrpuadiof dhe formulgy
4- pos on of t#& phenyl ring, R42, R52 and R62 are all hydrogen atom or
two of tPemconmbine to form[err] alkylene and the other is hydrogen atom
or an acid addi B'dn Mt thereof. 15 9. A process according to claimb5,

characterized in th a conpound is epar e ich is a_conmpound of
wherein Z is a reactive respdue of an %[corfc):e anddﬁ'wlg the same as R! exgg%t hyrglrogen atom,

and optionally converting the form of the compound of the formula (1) into an acid addition salt
25 thereof.

16. A psychotropic composition comprising as an active ingredient an efficient amount of the compound of
- the formula (1) as set forth in claim 1, or a pharmaceutically acceptable salt thereof in admixture with a
( / pharmaceutically acceptable carrier or diluent.
30
17. A composition according to claim 16, wherein the active ingredient is the compound as set forth in
claim 5, or a pharmaceutically acceptable salt thereof.

18. A composition according to claim 18, wherein the active ingredient is the compound as set forth in
35 claim 6, or a pharmaceutically acceptable salt thereof.

g_, 19. A composition according to claim 18, wherein the active ingredient is the compound as set forth in
claim 9, or a pharmaceutically acceptable sait thereof.

40 20. A compound of the formula (1) as set forth in claim 16 for use as a pharmaceutical preparation for
psychotic diseases.

21. A use of a compound of the formula (I) as set forth in claim 16 for preparing a pharmaceutical
preparation ussful for freatment of psychotic diseases.

50
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the formula: 20 [err] 30 wherein [err] is methyl, ethyl, propyl, butyt;,——

pentyl or< hydroxyethyl, R33 is hydrogemoag®a3oBifl uori ne atom i
addition salt thereof. 35 10. The process of claim1 char acter’:muﬂrmmim’#mmm
2- (4- Et hyl - 1- pi perazi nyl ) - 4-(4-fl uorophenyl)-5,6,7,8,9, 10- LI S T S
hexahydr ocy cl|@ddes iriihe,ipHowing Sonteacting Stalei: §Saddi t i on salt thereof is
prepared. 11. The process of claim 1 characterized in that
2- (4- Et hyl - 1-1pi S@082F iy PipRating 2 commgprd o P BRI ) - 5, 6, 7, 8, 9, 10-
hexahydr oc%cl ooctatb] pyridine, or an acid addition salt thereof is
pr epar ed 0 12. The process of clainmpl characterized in that
2- (4-n-Propyl - 1- pi perazi nyl) - 4-(4- fIBoropheﬁyI) 56,7,8,9, 10-
hexahydr ocycl ooct a[ b] pyridine, or an agid Addition salt thereof is
prepared. 13. The process of claim1l cterized in that
2- (4- Met hyj,- 1- pi perazinyl ) - 4-(4-fl uor of 1)-5,6,7,8,9, 10- 45
hexahydr ocycl oocta[ b] pyri di ng4 or an achaddi tion sal t thereof is
prepared. 14. The process of cTg hagact eri zed |n that (I)
2- (4- Met hyl - 1- pi perazi n\g9) - 4-(26-4-di f | orher(ngh
5,6,7,8,9, 10- hexahydr ocycl ooct(ai@ erl di ne, qr an g addition salt
thereof i sisprepared. so 15. A wogcesy ™ NepanNgR psychotropic -
conposition conprising mXxi ngméa ctive ingre n efficient anount
of the compound of the formulR (1) as set forth in c &lml, or a
phar‘k@Seuti cally acceptable salt thereof and a pharnmaceutically acceptable
carri or diluent. 16. The process according to claiml15, V\/nerel n the
active ingedi eYt‘!ef‘1"S"'Fﬁe4§ dund as grepar ed in claimb55
phar maceut i cal | E"&%ﬁ"eﬂ‘%cﬂ cl!‘h% GG f*)‘eny't'ﬁé F'%‘é's%a %Pc‘é’&'?%!'fyh 'Fbcyc'°a"
clai m 15, wher e%lyh(ct‘ ‘(Pg’ tfgr% (Ce “'IsHbsm”ted
claim6, or a p?fzﬂ'?ﬂtt‘,'fgfm\‘," s ElEy qé’%{ﬁg "%ed a@ﬂrfhete g:‘ @ﬁ %35

A% A e "“’c?' of5and, fRaposh Vdf‘t?%" AP 89?" )

B1 18 The process
UZE 8 alkoxy

ther ool Ol & ?rztwi)%@nt REs dqf’f gmb.ttg;?é’r@'rn sﬁtglﬁ‘g%p og%g@ﬁ?@ wh TS "gw' i

the f Or m“ a (I) and R® are the same or different and are each hydrogen atom or 8-03 alkyl, R
mis 2or3,
30 or an acid addition salt thereof, which comprises

(a) reacting a compound of the formula (1l):

RZ R3
35
rd
40 o5 | N (11)
(ngg/ N \x
4% r6

wherein X is a leaving atom or group and R?, R3, R*, R®, R® and n are as defined above, with a
compound of the formula (ll):
50

(CHy), R7
[ 2

HN N-Rrl (I11)
55

r8
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15 [err] wherein nis 3, 4, 5 6 or 7, [err] is hydrogen atom—t{erri—atkyt;

[err] al kenyl, [err] al kynyl, [err] ERYcIss@B3RBH, [err] 25 _
cycl oal kyl -[err] al kyl, hydroxy-[err] alkyl, [err] al koxy-[ !l'l H‘M’“““lll"l“l '
acyloxy-[err] alkyl, un- subtituted or substltut ed aroyl - [er

unsubst i t ut ed oY’heé‘Ub%tF"ﬁféfd“aWIan?f@?‘b?be‘é?r , or acyl, R2 and are the
same or differ effl nfAp o4 Fe b@%ﬂ:WdF??mﬂﬁ%rf"%l‘E“(yPﬁ t°H‘éi‘|"’9Rjé?iVsé?t%ﬁ1°°'["§’|”F‘] ot fhadgimula
[err] al koxy, t % | uor onet hyl, or hydroxy, [err] and R6 are the sane or
dlfferent and are each hydrogen atom [err] alkyl, or phenyl, or 30 t wo
of [err] %and [err] combine to forngr@& singg® bond or [err] al kyI ene, [err]
and [err] are the sane or different\xand are each hydrogen atomor [err]
alkyl, mis 2 or 3, or an acid additNeg/salt thereof. 35 2. A conpound
according to claim1l, wherein [err] Nyrogen atom [err] alkyl,[err]

cycl oal kyl , hydroxy-[err] ahkyl o koxy-[err] alkyl, [err]

al kanoyl oxy[err] alkyl, a oy~ [ al kyl group in which the phenyl

noi ety may opti onaIIbee sub I et _bhal o en [e%r] al kyl or-ferr]

al koxy, [err] alkenyl, [err dyl, [err] al kanoly or

furoyl, R2 and R3 are the sa ‘ m an 4€ach hydrogen atom
_ £ [%Ferr] are the sane or
different and are each hydg®dgén atom or [er g or two of them combine

hal ogen & om nethyl or 40

to form[err] alkylene, [err] and [err] are the sa or different and are
each? *hydrogen atomor [err] alkyl, mis 2, 45 or an acid addition salt
t her e\ef/ 3. A cHispRuRl 18 cuenbefityieyl prosubpttad benzy)toe banziexyrarbeny! (ke subsiyentiom fhe
[err] al Byl , [efhepy! &g ehaaidk "Zy‘ ?Ig%‘; @ﬂ"?‘;{‘y'd? Ry‘l‘embf”e?ﬁg‘eﬁl"%%?ﬂer @lkyly lower
al kyl, acetyl oxs}k ?'}d]haa?% B} Raifedh ?{Bgﬁm"ﬁo

[err] and [err]©HPEPRENSY °98F tP'@r'@?ﬂ' gaFn??"‘B ‘E‘dg PhOmHA Gen at om or
hal ogen atom or one of them i s hydrogen atom and anot her one is hal ogen
at om rrel;hyl or methoxy, or an acidyadditipn salt thereof. 4. A conpound
according to claim3, wherein R2 a‘ﬁd R3 dte the sane or different and are
each hydrogen 55 atom or fluori m or an acid addition salt

t hereof. 54
R
- (I-5)
R ‘—E\l N (CH2
(CHy) P /15 '
. N N

30

35
R6 R8

wherein R'S is methyl or unsubstituted or substituted benzyl (the substituent on the phenyl ring of

40 the benzyl is a member selected from lower alkyl, lower alkoxy and halogen atom), and R?, R3, R*,
R5, Ré, R”, R®, m and n are as defined above, with ethyl chiorocarbonate or 1-chloroethyl
chlorocarbonate to give a compound of the formula (I-8):

50
(I-6)

></ NN
55 RS ¥'>\RB
wherein R is ethoxycarbonyl or 1-chloroethoxycarbonyl, and R?, RS, R*, RS, R®, R7, R®, m and n

50



5. A conpound of the fornula: [err] 15 wherein [err] is 3, 6 or 7, Terr] is
hydrogen atom [err] alkyl, C3-C6 cycgmglbybsz pydr oxy- (C2- C4)

al koxy-[err] al kyl or C3 al kenyl, 20 [err] and [err] ar “!“g&llh“*“““‘“‘
or different and are each hydrogen atomor fluorine atom [err

are the sanme or diddsgietinst abavel ona congawid dhthd faog@an(l-2t om or [err] aI kyl, or an

acid addition salt thereof. 6. A conpound according to claim1, mhich Is a
conmpound of the formula: 25 R22 R32 30

[err] 40 wherein [err] is 4 or 5 RIR%is hymtogen atom [err] alkyl, C3-Cs
cycl oal kyl # hydroxy-[err] alkyl, [err pxy-[err] alkyl or [err] aIkenyI,

R22 and R32 are the sane or di fferent e are each hydrogen atom or
fluorine atom 45 [err] and [ere the sane or different and are
each hydrogen atomor [err] alkyl, p20f them conbine to formJ[err]

7. A conpound according to

al kyl ene,v\ﬁr an acid additioR" her epf .
er ' r]kpls[err-,alkyl c3ica)

claimb5, ein [err] ig 6
cycl oal kyl or hydroxy-(&Z- b re the sane or
different and are each hydrogé a ggr;substrtut ed at 2- or
4-position of the phenyl ring, D& h hydrogen atom or
an acid adgition salt thereof6°56 8. A conpou C ng to claimé,
wherein [err] is 5, [err]is [err] alkyl, [err] cycloa kyl or

hydr oxy- (C2-C4) al kyl, R22 and R32 are the sane or different and are each

hydr C’)gen at om or vihbreior s atyhrR2sBHR*| RUtRéc RAL R55n and n are as defined above, followed by
hydrolysis of the compound of the formula (1-8) or (I-7), or
20 {d) in case of R being other than hydrogen atom, reacting a compound of the formula (I-8):

r? r3

26

. 4
C ) (1-8)

5 S
30 R (CHy) m
(CHy)p | 2 ~\/
><_/ N N-H
67 \b\
35 '
A wherein R2, R3, R*, R%, R%, R7, R?, m and n are as defined above, with a compound of the formula
(V)
40 R®-Z (V)

wherein Z is a reactive residue of an alcohol, and R* js the same as R' except hydrogen atom,
and optionally converting the a form of the compound of the formula (l) into an acid addition salt
thereof. '
45
2. A process according to claim 1, characterized in that a compound is prepared wherein R! is hyrogen
atom, Ci-C1o alkyl, C3-Cs cycloalkyl, hydroxy-(C2-Cs) alkyl, C1-Cs alkoxy-(C2-Cs) alkyl, C>-Cs al-
kanoyloxy-(C2-Cs) alkyl, a benzoyl-(C2-Cs) alkyl group in which the phenyl moiety may optionally be
substituted by halogen, G1-Cz alkyl or Ci-C3 alkoxy, C2-Cs alkenyl, C2-Cs alkynyl, pyridyl, pyrimidyl,
50 C2-Cs alkanoly or furoyl,
R2 and R? are the same or different and are each hydrogen atom, halogen atom, methyl or
methoxy,
R*, R® and R® are the same or different and are each hydrogen atom or C;-Cs alkyl, or two of
them combine to form C;-C alkylene,
55 R’ and R® are the same or different and are each hydrogen atom or C, ~Ca aIkyI
mis 2,
or an acid addition salt thereof.
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EP O 385 237 Bl 2- or 4-position of the phenyl ring, [err] a

all hydrogen atom or two of them ceptpsagspghorm[err] al kymﬂw%ﬂ E ’“m
other is hydrogen atom or an acid addition salt thereof. 5 9% .
according to claim5, which is a compound of the fornmula: F 10 15 [err] 20
wher ei n R138.i & puasbésydccoradinghty [clainp2, opayacterizadtity that goeomipgund dsr prépackd avkgreih IR s, hy@@gsni s
hydr ogen at omatem. £i-Go plkyheCazlis ayeloail, Aysroxw{@-CGatlalkv. iCorPz alkbry-(E41Ga) @lsyl. aceigloxy-(Cz-

2- (4- Et hyl - 1- )Ry Gi-Gytlhenyl of %-¢4 alepaybhenyl ) - 5, 6, 7, 8, 9, 10- hexahydr ocycl ooct
a[ b] pyri di ne, orRand B g thegaie opdifferent and; asg eagh hydragpipterp pr halpgen atom, or one of them
2- (4- Et hyl - 1- 5 yergep;ainy and aoqther ane it hajogen Bum&rpliy or metony, ¢ ap aqigh adqition, salt epcf; c |
oocta[ b] pyridine, or an.,acid addition saJt thereof. 30 12. - s

2- (4-n-Prophl Alﬂr‘g’ﬁ;iefﬁ?‘?“i‘ﬂ‘/‘lf’g?ﬁ'! zﬁ TRTRSESIR 81‘?1?;9"5‘:%“"7‘? BregPr R VARF S 981 o
{fig sargp or difterse kol 3%? £ Ry ArogeR oM ¢ dperg ator.3

octal bl pyridi or an aci aigdltion salt ther:
2- (4- Met hoyl -1-pip Pa2| nyl 7 -(4-fluorophenyl)-5,6,7,8,9, 10- hexahydr ocycl ooc

t a[ b] pyrfdi e, Of .o ad-. diti hereof. 35 14.

2- (4- Met hyl g-}1A@?%g%g%r?%?%n?%-cflgéoifbéé?fﬂfeﬁ!gﬁng%henyI )-5,6,7,8,9, 10- hexahydrocyc
| ooct a[ b] pyridine, or an acid addition salt thereof. 15. A process for
preparing a conpound of the fornmula §23: 4043¥rr] 55 wherein nis 3, 4, 5,
6 or 7, ferr] is hydrogen atom J[err] alkyl, [err] alkenyl, [err]-al kynyl,
[err] cycloal kyl, [err] cycloal - kyl-[exrR al kyl, hydroxy-[err] alkyl,

[ er r__-]\al koxy-[err] al kyl, acyloxy-[err] , unsubstituted 56

)

20

25

characterized in that a compound is prepared whersin nq is 3, 6 or 7,
R' is hydrogen atom, C1-Cg alkyl, Cs-Cs cycloalkyl, hydroxy-(C2-Cs) alkyl, Ci-C2 alkoxy-(C2-Cs)
Lj alkyl or Cs alkenyi,
30 R2! and R3! are the same or different and are each hydrogen atom or fluorine atom,
R?? and R#' are the same or different and are each hydrogen atom or C;-Ca alkyl,
or an acid addition salt thereof.

6. A process according to claim 1, characterized in that a compound is prepared which is a compound of
35 the formula:

(c ™\

H,)

2

><ny NOON o N-rl?2
562 —

50

wherein nz is 4 or 5,
R* is hydrogen atom, C;-Cs alkyl, Cs-Ce cycloalkyl, hydroxy-(C2-Cs) alkyl, C1-C2 alkoxy-(C2-Cs)
alkyl or Ca alkenyl,
55 R22 and R32 are the same or different and are each hydrogen atom or fluorine atom,
R*2, R52 and RS2 are the same or different and are each hydrogen atom or Gi-G; alkyi, or two of
them combine to form C-C. alkylene,
or an acid addition salt thereof.
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EP 0 385 237 Bl or substituted aroyl-[err] alkyl, unsubstit :
substituted aryl, heteroaryl, or acyIEpﬁegggggbg%B are the s mrm "IM“MI]I [“l
and are each hydrogen atom halogen atom [err] alkyl, [err]* - cal k s
trifluoronethyl, or hydroxy, R4, R5 and R6 are the sane or dlfferent and
are each hydrfogamrogass agcofding td clairh R pharactsrizedlinethstia, compouid is preparedighersin f1dg 8.] and
R6 conbine to form'ds §1'ﬁfg¢"9’| Gerfel cysioalkyd o Hydwkiki@e-En@lkyll err] and R8 are the
same or different RAnand &P 'care teisams, ex @{y@m #d@ra gseh typrageratemm R, fluoring, gtasn subgjituteg! at
or an acid addlgl%ﬁpgs&P °’tt'f‘|%?hé®1’ fingnhi ch conprises (a) reacting a compound

of the for?n.lla g(ﬁ oagh hydrogen gipMy o n' X i s a | eavi ng at om or group
and [err] and n 'éPéc'g e Farlféllf’e&[)ove vmth a corrpound of the fornula (111):
[err] 35 whergei

be iy vt ogdh S %t@ ggyf” i p S %ﬁ: ,%&” '%?nfsouﬁ%ie' 3 e
ormul a

ordbgnzmrycarbgrby':fﬂ? *B' &%g d”%rep%‘u ?tﬁg'sﬁ) salgI gﬁﬂ%dat
an enzyl oxycarb 2 6 f S n

and hal ogen at ogﬁ,e, ,@Q ﬁé%?:;i& m gﬁyéﬁkﬁ?gﬁg% t‘lc"iée)éﬂﬂlﬁed gg@égy 4ogn7b9ﬁF%Ikygg 'ggwme

case of Rl bei ngahygaem;anegumeof eacting a conpound of the formula (1- 5)

R2 & 3 [err] wherein [err] is nethyl or unsubstituted or substituted
benzyl (the ubaipiotese atcoing ttd1&aiflse chatactelizag incthat & leempnanyziy brepastecawHighide tompound of
selected from | meermad:kyl , | ower al koxy and hal ogen atonm), and R2, R3, R4,
20 N - [err], mand n are as defined above, with ethyl chlorocarbonate

or 1-chl oroet hyI chl orocarbonate to give g conpound of the fornmula (1-6):
R2 ®3 25 4 :

33

25

_/
30
wherein R12 is methyl, ethyl, propyl, butyl, pentyl or hydroxysthyl,
R33 is hydrogen atom or fluorine atom,
or an acid addition salt thereof.

35 10. The process of claim 1 characterized in that 2-(4-Ethyl-1-piperazinyl)-4-(4-fluorophenyl)-5,6,7,8,9,10-
hexahydrocyclooctalb]pyridine, or an acid addition salf thereof is prepared.

11. The process of ciaim 1 characterized in that 2-(4-Ethyl-1-piperazinyl)-4-(2,4-diflucrophenyl)-5,6,7,8,9,10-
hexahydrocyclooctalb]pyridine, or an acid addition salt thereof is prepared.

12. The process of claim 1 characterized in that 2-(4-n-Propyl-1-piperazinyl)-4-(4-fluorophenyl)-5,8,7,8,9,10-
hexahydrocycloocta[blpyridine, or an acid addition salt thersof is prepared.

13. The process of claim 1 characterized in that 2-(4-Methyi-1-piperazinyl)-4-(4-fluorophenyl)-5,6,7,8,9,10-
45 hexahydrocycloocta[b]pyridine, or an acid addition salt thereof is prepared.

14. The process of claim 1 characterized in that 2-(4-Methyl-1-piperazinyi)-4~(2,4-ditluorophenyl)-
5.,6,7.8,9,10-hexahydrocyclooctalb]pyridine, or an acid addition salt thereof is prepared.

s0 15. A process for preparing a psychotropic composition comprising mixing as an active ingredient an
efficient amount of the compound of the formula (I) as set forth in claim 1, or a pharmaceutically
acceptable salt thereof and a pharmaceutically acceptable carrier or diluent.

16. The process according to claim 15, wherein the active ingredient is the compound as prepared in claim
55 5, or a pharmaceutically acceptable salt thereof.

17. The process according to claim 15, wherein the active ingredient is the compound as prepared in claim
8, or a pharmaceutically acceptable salt thereof.
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?? 6) 35 Wnere.i n [erE]erlr]s et hoxycar gpigydas @87 B1chl or oet hoxych‘:lmmlﬂﬂwlluum
0 - .S *

[err], mand n are as defined above, or a conpound of the f

R2 > R3 [err] wherein [err] is acyl,[err] mand n are as defined
above, fol | t8ndhbe prgceshaccording to claipr t Wharéis the factivén gredien sulreccompounti @s proapanadlimclaim
(1-6) or (1-7% °f6Ph§S'Ba°°“"°EP39°°BBU°2®?h®Pf(d) in case of Rl being other than
hydr ogen aton1 reacting a conpound of the formula (1-8): [err] wherein R2,
R3, R4, RS, P!B‘Sf?ffheﬁ?§°wﬁ9§ﬁﬁ"ﬂ?“ai'§ta§s%fl ned above, with a conpound of
the formil a 23 E g rein Zis a reactive residue of an al coho
and [err] i% fFEmRpHLOS @y%gy?ﬁ)except hydrogen atom and optionally
converting the a formof the conpound of the formula (1) into an acid
addition salt 25 t hereof. 16. A conposition conprising as an active

i ngrediept an efficient anmount of tk® conppind of the fornula (1) as set
forth in claiml, or a salt thereof \n adm xture with a carrier or diluent.

br a salt thereof. 18. A

the active ingredient is the
Salt thereof. 35 19. A conposition
g redlent 9is the cofpdund as set

F&ph 40 Pat ent anspr Cche f Ur
_gi I T, Li, LU NL, SE 1.

‘ R2
\J\Ra N (2R

is the conpound as set forth in clai
conposition according to claym 16
conpoundsisas set forth in cl
according to claim16,_sherein
forth in claim9, or a salt

f ol gEnde Vertragsstaaten: AT,
Verbi\n-dung der Fornel (1): 45
R3 50 2 rS
(1)

whereinnis 3, 4,5,60r 7,
R' is hydrogen atom, Ci-Cio alkyl, C2-Cs; alkenyl, C2-Cs alkynyl, Ca-Cs cycloalkyl, C3-C¢
25 cycloalkyl-(C1-Cs) alkyl, hydroxy-(Cz-Cs) alkyl, Ci~Cs alkoxy-(C2-Cs) alkyl, acyloxy-(C2-Cs) alkyl, un-
subtituted or substituted aroyl-(C1-Cs) alkyl, unsubstituted or substituted aryl, heteroaryl, or acyl,
R2 and R? are the same or different and are each hydrogen atom, halogen atom, Ci-Cs alkyl, Ci-
Cs alkoxy, trifluoromethyl, or hydroxy,

b R*, R and RS are the same or different and are each hydrogen atom, C1-C¢ alkyl, or phenyl, or
30 two of R*, R and R’ combine to form a single bond or C-C; alkylene,
R’ and R® are the same or different and are each hydrogen atom or Ci-Cs alkyl,
mis2or3,

or an acid addition salt thereof.

35 2. A compound according to claim 1, wherein R' is hyrogen atom, Ci-Cio alkyl, Cs-Cs cycloalkyl,
- hydroxy-(C2-Cs) alkyl, Ci-Cs alkoxy-(C2-Cs) alkyl, C2-Cs alkanoyloxy(C2-Cs) alkyl, a benzoyl-(C2-Cs)
V alky! group in which the phenyl moiety may optionally be substituted by halogen, C1-Cz alkyl or C1-Cs
alkoxy, C2-C, alkenyl, C2-Cs alkynyl, pyridyl, pyrimidyl, C2-Cs alkanoly or furoyl,
R2 and R® are the same or different and are each hydrogen atom, halogen atom, methy! or
40 methoxy,
R*, R5 and R® are the same or different and are each hydrogen atom or C;-C. alkyl, or two of
them combine to form C;-C: alkylene,
R? and R? are the same or different and are each hydrogen atom or Cy-Ca alkyl,
mis 2,
45 or an acid addition salt thereof.

3. A compound according to claim 2, wherein R! is hydrogen atom, Ci-Cs alkyl, Cs-Cs cycloalkyl,
hydroxy-(C2-Cs) alkyl, Ci-C2 alkoxy-(C2-C3) alkyl, acetyloxy-(Cz-Cs) alkyl, C3-Cs alkenyl or Cz-Cs
alkanoyl,

50 R? and R® are the same or different and are each hydrogen atom or halogen atom, or one of them
is hydrogen atom and another one is halogen atom, methyl or methoxy,
or an acid addition salt thereof.

4. A compound according to claim 3, wherein R? and R® are the same or different and are each hydrogen

55 atom or fiuorine atom,
or an acid addition salt thersof.
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R6 \ R8 59 EP 0 385 237B1

FEYErrrd 211212 r0ar tiii 111 * C g i worin n 3,

bedeutet, R ein Wasserstoffatom C gli‘z)ssAdl\él<3;IBﬁ C2-Cs- Al kenyIH"’m’”,H'meﬂmmm
C2- Q0+ Al ki nyl , C3-C3-Cycl oal kyl, C3-C6- Cycloalkyl(C -C4 )-alkyl,

Hydr oxy( C2- C8- )Aa¢arnppund@fithe @emuld: koxy ( C2- Cs ) al kyl, Acyl oxy(C2-C6 )aI kyl ,
unsubsti- 5 tulertes oder substituiertes Aroyl-(G -GCs)al kyl,
unsubstituiertes oder substituiertes Aéq;ﬁn Heteroaryl oder Acyl bedeutet,

R2 und R3 gl ei ch oder unterschiedlich d una3 j e ein Wasserstoffatom ein
Hal ogenatdn Cl -CS- Alkyl, Cl -Cs-Al koxy, TiAfluormethyl oder Hydroxy

bedeuten, R4, R5 und R6 gl eich oder unter edlich sind und je ein
V\asserstoffatom Cl -Cs-Al kyl oder 10 nyl bodeuten, oder worin zwei
von R4, R5 und R6 unter Bildung einer_Ei bi ndung oder C1-C3- Al kylen

gebunden %nd, R7 und R8 gleich o hiedlich sind und je ein
Wasser st of fat om oder C, -Cs- Al kyl 2 oder 3rB&deutet, odor ein
Sgur eaddi ti onssal z davon. 15 2. ch /ANt u E 1, dadurch
gekennzel chnet, daB R ein Wasser N CTNClo- AFRyl, Ca- Ca- Cycl oal kyl ,
Hydr oxy( C2- CS) al kyl, Cl-Cs- Al koxy( ) - al kyl, 1

C2- C4- Al kagoyl oxy(C2 Cs) al kyl , ei ne Benzoyl (C2-Cs) -al ?Pgruppe, worin die
Phenyl gr uppi erung gogebenenf all's durch Hal ogen, Cl-Ca-Al kyl oder

G - Cs- Al koxy suibsininuised 6 orsi N kann, C2-C4- Al kenyl, C2-C4- Al kinyl, Pyridyl,
Pyrivri:dyl , C2- Cs-RR2(s hydrogei #tamciwcscamlr CFQ¢ o;;cloalbﬁ.dsdrb:@t(Cz-Ga alkvldcm glkozy-(03-Ca)
oder \unt erschl @tkvllocﬁs gkend, und j e ein Wasserstoffatom ein Hal ogenat om

Met hyl oder Met hoRR) atscRftere dhe safeor digrepiraid Rie egihdiydrngep dtem an fladinesaidrned| i ch
sind und je ein V&S sgedBY grithe same gudiferant andare/gaphyhydiseencatameer odeelkylor i n - zwei
oder nehrere vohatRaEdtanfekiersli dung von G - C2- Al kyl en gebunden sind, 25
R7 und R8 gl eich oder unterschiedlich sind und je ein Wasserstoffatom odor
Cl -C3-Alk I6beAtﬁ?U‘P@'\’?da‘fﬁ°‘§""8é‘tféﬂf‘éTWh'cadﬁfrm&pﬂungahtF‘%Qﬂ'ﬂiac| onssal z davon. 3
Ver bi ndunéélnach Anspruch 2, dadurch gekennzel chnet, daB R ein
Wasserstoffatom G -Ca A kyl, C3- 30 - Cycl oal kyl ,

Hydr oxy(C2- Cs)al kyl, Cl -C2-Al koxy(cz-cS)a%ﬁ kyl , BRCtyl oxy(C2- C4)al kyl ,

Ca- Of- Al keny|
ke

42
R52 l ~ '
35
(CH,) -~ / \
w NN N-R12
S’
62

wherein n2 is 4 or 5,
R'2 is hydrogen atom, Ci-Cs alkyl, C3-Cs cycloalkyl, hydroxy-(Ca-&) alkyl, C1-C2 alkoxy-(C2-Cs)
alkyl or C3 alkenyl,
R2 and R* are the same or different and are each hydrogen atom or fluorine atom,
45 R*2, R52 and R52 are the same or different and are each hydrogen atom or Ci-Cs alkyl, or two of
them combine to form C;-C. alkylene,
or an acid addition salt thereof.

7. A compound according to claim 5, wherein ns is 6,
50 R' is C1-Cs alkyl, Cs-Cs cycloalkyl or hydroxy-(C2-Cs) alkyl,
R?! and R3! are the same or different and are each hydrogen atom or fluorine atom substituted at
2- or 4-position of the phenyl ring,
R’1 and RE' are each hydrogen atom,
or an acid addition salt thereof.
55
8. A compound according to claim 6, whersin n2 is 5,
R'2 js C1-Cs alkyl, C3-Cs cycloalkyl or hydroxy-(C2-Cs) alkyl,
R?2 and R% are the same or different and are each hydrogen atom or fluorine atom substituted at
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1

tch sind

und je ein Wasserstoffatom odor Halgpopses@ngiedeut en oder wor “ﬂm:l“mm””"l
i hnen ei n:Wasserstof fatom und der andere ein Hal ogenatom Met ¢ w g
Met hoxy bedeutet, 35 odor ein Sgureadditionssal z davon.: 4. Ver bi ndung - -
nach Anspr uctle- 3 4-piaitlerr «f thegbérgtringel chnet, daB R2 und R3 gl ei ch_oder

unt er schi edl i chR¥| RY anh 852 axe &l hydipgensatons; top wozof emegabinetorform) ¢dfrzaligyiene and the
bedout en, odexthepishydBegeneteuidi ti onssal z davon. 40 5. Verbi ndung der Fornel:
R21 R31 an gids@idifigny i thefeof3, 6 oder 7 bedeutet, 60 . EP 0 385 237 Bl
R1' ein 8\asserstoffatom C1-Ca-Al kyl, C3-CG ?I oal kyl ,

Hydr oxy ( C28C4) egmegynd aE§°'-rd@§-t%F'ﬂ'B>§y‘("¥f’i’-'s TPy Wﬁg’l"m"éa-Al kenyl bedeutet,
R21 und R31 gl eich oder unterschiedlich sind und je G n Wasser st of fat.om
oder ein Fluoratom bedeuten, 5 FR71 und R81 gl ei ch oder
unterschiedlich sind und je ein Wassersjoffatom oder Cd -Ca-Al kyl bedeuten,
oder ei fd°Saureaddi tionssal z davon. 6. bi ndung nach Anspruch 1, dadurch
gekennzel chnet, daB si e ei ne Verbindu g r fﬁ)rmel: 10 R22 R32 15
4 R4A2 20 R N1 R62 25
Ist, worin n2 4 oder 5 bedeutet, j Asser st of fat om C1-Cs- Al kyl,

Ca- CB- Cygl oal kyl , Hydroxy( C2- C4) | Cl4C2- oxy( C2-

2

oder C2l- C3- Al kanoyl bedeutet, R2 und R3 gl ei ch odor untersc"hiljﬂ
i

N  N-rl3
-;\ )
N\
20 wherein R'3 is methyl, ethyl, propyl, butyl, pentyl or hydroxysthyl,
R33 is hydrogen atom or fluorine atom,
or an acid addition salt thereof.
10. 2-(4-Ethy|-1-piperazinyl)-4w(4-fluorophenyl)—5,6,7,8,9,10-hexahydrocycloocta[b]pyridine. or an acid addi-

\ 25 tion salt thereof.

1. 2-(4»-Ethyl-1-piperazinyl)-4~(2.4-difluorophenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine, or an acid
addition salt thereof.

so 12 2-(4-n-Propy|-1-piperazinyI)-4-(4-f|uorophenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine, or an acid
addition salt thereof.

13. 2-(4»Methyl-1-piperazinyI)-4-(4wﬂuorophenyI)-5,6,7,8,,10-hexahydrocycloocta[b]pyridine, or an acid ad-
dition salt thereof.
35 . v -
. 14, 2-(4-Methy|-1-piperazinyl)-4—(2,4wdifluorophenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyrld|ne, or an acid
Yt addition salt thereof.

15. A process for preparing a compound of the formula (1):

4
5 _Rﬁ\ A 7 (1)
(CH,) R
R LAl

50 (CHy)

55
whersinnis 3,4,5,6 0r 7,
R' is hydrogen atom, Ci-C1o alkyl, C2-Cs alkenyl, C2-Cs-alkynyl, Cs-Cs cycloalkyl, C3-Cs cy.cloal-
kyl-(C1-Cs) alkyl, hydroxy-(C2-Cs) alkyl, C1-Cs alkoxy-(C2-Cs) alkyl, acyloxy-(C2-Cs) alkyl, unsubstituted
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t 3

(> - Ca)al kyl oder Ca-Al kenyl bedeutet, 30 R22 un

gl ei ch oder unterschiedlich sind uncgg ¢388 ss7sser st of f at om ?ﬂﬂmﬁﬁlmﬂmu““
Fl uor at om=bedeut en, R42, R52 und R62 gl eich oder unterschiedl:i s *
j o Gsn Wasserstoffatom oder C -C4- Al kyl bedeuten oder worinizwei davon
unter Bil dung arcubs@Biited @By!-01kGe) alky!, gedubstitiied os substitutasicheyl, helesearg) erragdddi t i onssal z
davon. 35 7. Ver B? auURfcarathe lsammerpstifigrant @d acfaeyelrmrog@kaﬁmiemqﬁmm Cu&sa'hvl G-
bedeut et, R11 Gialkogy triflygrgmethyl, owdmxy. Cycl oal kyl oder. Hydroxy. I) rY
bedeutet, R21 und*.FE ang|R&japarithe grmme qf el 'fegfcq?Fémaemh@r%ﬂ‘ %I?mr ep‘eai'kﬁ or Bhét, or
Vasser st of f at oMP Gt REANIY gombife 1@ 8 gisingle bend E‘L@ ’\/@ Stel | ung
des Phenyl rings, Rhawfciiiasgthe sgye or different apehare pag °T§t°'8|°'hc aékéﬂ’stoffatom
bedeut en, odor eimis 3o(3 'ead |t| on sl§ z davon. 8. Verbi ndung nach Anspruch 6,
dadur ch gekenn?el &fifad d“'°’b|%ﬁ F%éh g"é bsgf R12 Cl-Ca- Al kyl ,
C3- Cs- Cycl oal kyl(a)dm"gﬂfa?"f’ﬁ?{} °Ctﬂj“"al bedeutet, R22 und R32 gl eich
oder untefschiedlich sind und je Gn V\asser toffatom oder Fl uoratom
substitu- 45 lirt in der 2- odeR“4-SteRlung des Phenylrings, bedeuten,
R42, R52 und R62 alle G n Wasserstoff bedeut en oder worin zwei davon
unter Bildung von C - C2-Al kyl en gebupderysi nd und der andere ein
Wasser st off at om bedeutet, oder Gn Sd fdi ti onssal z davon. 50 55 61 EP
0385237 Bi 9. Verbi ndung na Anspruc dadurch gekennzel chnet, daS sie
el ne Ver bi ndung der Fornel: 1 3 15 ist, worin R13 I\/piﬁyl
Et hxl , Propyl, Butyl, Rgnt Hy dy6X¥at hyl bedeut et, R33 ein
Wasslerst of f at om oder Fl uor at ) dder ein Saureaddl ti onssal z davon.
20 10. 2-#4-Ethyl -1 -pi perazi nyW9 4- (A>g“Udxphenyl )-5,6,7,8,9,1
0- hexahydr ocycl ooct a[ b] pyri disn ei n Saureaddi - tionssalz davon.

R

25 wherein X is a leaving atom or group and R2, R3, R*, R5, R® and n are as defined above, with a
compound of the formula (lll):

7
CH R
0 [ p

HN N-r1 (I11)
g8

385
: wherein R, R?, R® and m are as defined above,
Ss( (b) in case of R! being hydrogen atom, subjecting to hydrogenolysis of a compound of the formula

(-4):

(1-4)

50

wherein R" is unsubstituted or substituted benzyl or benzloxycarbonyl (the substituent on the
55 phenyl ring of said benzyl and benzyloxycarbonyl is a member selected from lower alkyl, lower
alkoxy and halogen atom), and R?, R®, R*, R®, RS, R7, m and n are as defined above,
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11. 2-(4-Ethyl-1-piperazinyl)-4-(2,4-difluorphenyl)-5,6,7,8,9,

0- hexahydr ocycl ooct a[ b] pyri di n oder epigggsasye1 addi ti onssal z dgum!!uu“
2- (4-n-Propyl - 1- pi perazi nyl )-4-(4-fluorphenyl)-5,6,7,8,9, 10- hexahy

cta[ blpyridin oder ein Saure- additionssalz davon. 13.

2- (4- Met hyl - 1- piodiarcassi qh 3] heing-hydrogen gtompieading 3 canpeunp ofthe forrauitéRiahy dr ocycl ooct
a(b] pyridin oder ein Sauread- 30 ditionssal z davon. 14.

2- (4- Met hyl - 1- pi perazinyl )-4-(2, 4-di fl uorphenyl)-5,6,7,8,9, 10- hexahydr ocycl
ooct a[ b] Lp%ri din oder ein Su- readd®® onssaPz davon. 35 15. Verfahren zur

roey

Herstel | Ung ei ner Verbi ndung der Foryel ) R2 R3 40 45

R5(CH2)m R7 (1y (H2)n

N R6~~~~~~~ 50 worinn 3, 4, 5 6 od bedeutet, Rl ein WAsserstof fatom
G -Clo-Alkyl, C2-Cr.-Alkenyl, C2-Cs- nyl, Cs-Cs-Cycloal kyl, C3-C-6- 55
Cycl oal kyJ (G - C4) -al kyl, H;%r <Cry)al kyl, Ci1-C3-Al koxy(CZ(—IC_sg)aI kyl ,

Acyl oxy(C2-Cs)al kyl, unsubsti
Aroyl (Cl -Cs) al kyl , unstibstit

d;{rsgfs{;g%re#?iegr :[A(rafll , Heteroaryl

oder Acyl bedeutet, R2 und gnt er hgedl ich sind und je ein
Wasser st of fatom ei n Hal ogenat ’-Cs- 6 385 237 BI
I 15 11111111 * Cg6 M S * A kyt5” ONg8r- Al koxy,

Trifluornethyl odor Hydroxy bedeuten. R4, R5 und R6 gl eich oder
unterschiedlich sind und je ein Wasserstoffatom G -C6-Al kyl oder Phenyl
bedelit en oder wwhdrein Riids metbyl dRansuBituted br RstitwtedzbenByl (thkusustitiontean the phenyl ring of
Ei nf achhi ndung the denag) is €mempericplecter i igwerealiyls lowet alkgxy and halogen atam), gariRIRB®, RY,
gl ei ch oder unt Bh:sthiRdFf.ch aidne agnas jdefined basg.s Wity ethyif ghigassrpenate ror 3-chioroethyl
- C3- Al kyl bedeuthqsocathpnatade give Bcompgengiobthe foypds (B nes Saur eaddi ti onssal zes
davon, dadurch gel cennzel chnet, daB2 3

R R

25

o R? (1-6)
30 R5 ' = /(CHZEE/R.;
(CH,)

35

&,f wherein R'® is ethoxycarbonyl or 1-chloroethoxycarbonyl, and R2, R®, R*, R%, R®, R7, R, m and n
are as defined above, or a compound of the formula (I-7):

© & Zf N\ I-7)
. (I-
(CH,) ~
RS Rr8
wherein R' is acyl, R, R3, R*, R°, R%, R7, R®, m and n are as defined above, followed by
§5 hydrolysis of the compound of the formula {I-6) or (I-7), or

58
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(za?%e'zgﬁl rVerbl ndung der Formel (11): E1P00385237B1 X R6 Mu”"fm'"”{fmm

Austrittsatom oder elne Austrittsgruppe bedeutet und R2, R3, R4, "R5¢
n di esoben 25 gegebenen Definitionen besitzen, mt einer Verbindung
der Fornel (111) :{d)(rCrse of RRpsifcpotiier than hydrogen atom, reacting acompound of the formidld (I-8):
N R (rrr) 30 \a worin
R1, R7, Rs und m di e oben gegebenen finitionen besitzen, ungesetzt wrd,
35 (b) imFalle, wenn RI ein VE&Sser stRﬂ‘fatom bedeutet, eine
Ver bi ndung® der Formel (1-4): R2 A0 (1-4) 45 . R

C2vR NR 14 R6 \ R8 50
worin R14 unsubstituiertes oder substi tes Benzyl odor
Benzyl oxycar bonyl bedeutet (ygbei der tituent an dem Phenylring von
Benzyl und,Benzyl oxycar bonyl S ' pusgewl hit aus Ni edri g%'é'flhi}

m und

Ni edri gal koxy und eine S ndd}@ R3.g7R4, RS,
n di e oben gegebenen De |n|t|9§n) besi 2i—}kﬂld(ogenol yse unt er wor f en

wird, 55 63  a n N ~~~~1¢1rEP O 385 237 Bl
| LIIIC 11 1111M(c) %akr/e wenn V\asserstoffatom
bedeut et, sgi ne Verbi ndung der®Fornel (1-5): 5
~~~~~~~~~~ R2 R3 510 5~~~~ R5 X t ~~ N ' N-R5(rs
N whersin R2, R®, R*, R°, R, R7, R®, m and n are as defined above, with a compound of the formula
Y (v):
20
R8-Z (V)

wherein Z is a reactive residue of an alcohol, and R* is the same as R' except hydrogen atom,
and optionally converting the a form of the compound of the formula (1) mto an acid addition salt
25 thereof.

16. A composition comprising as an active ingredient an efficient amount of the compound of the formula
(1) as set forth in claim 1, or a salt thereof in admixture with a carrier or diluent.

30 17. A composition according to claim 16, wherein the active ingredient is the compound as set forth in
claim 5, or a salt thereof.

18. A composition according to claim 16, wherein the active ingredient is the compound as set forth in
claim 6, or a salt thereof.
35

. 19. A composition according to claim 16, wherein the active ingredient is the compound as set forth in
3&:« claim 9, or a salt thereof.

Patentanspriiche
40 Patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

1. Verbindung der Formel (I):

50

(I)

55
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worin R15 Methyl oder unsubstituiertes oder substituiertes Benzyl bedeutet

C0S N edry aal kyl . edri gal koxy und el nem g0 "' et ogenat ondING I KIEAERT 0
R2, R3, R4, R5, R6, R7, R8, mund n die oben gegebenen Defi ni ti oneh

besitzen, nit "Xhyl chl orcarbonat oder 1- ChI oret hyl chl or car bonat unter

Bi | dung el ner Vefr1 iy @ 9der ddedeutst ne|  ((1- 6 R3 25 3DR5 4
'R1 8 ein Wasserstoffato ,_glg,m, Ik, kgnyl, Ca-Cs-Alkinyl, Cs-Cs- Cycloalkyl CCPE m

he
i o e ST
besitzen, oder %ﬁzn %rel%h '893'1’ gtegmrl%' smaluné r}Wassgrngatom. ein Halolégnaﬂoﬁl %1-05-

RS I < Alkyl C1 Cs-AIkoxy, Trifluormethyl ydroxy bedeu

~~~~~~ (CH2) RS un R‘ glelch oder nterﬁgedhch s|n el(ll ,%A%gtom' Gy -C;-Al | oder

\~R 55 V\W' n B%yl’bﬁ‘eﬁéut ’Rsaﬂd ter dunB nfacmn cfcs-
oben gegebenen gggh,{dbpg]ﬁm beS| tzen, ungesetzt wrd ge ol gt von e| ner

Hydr ol yse der Verrling et ggickleder Eﬁd’r&ﬁibdli(:ﬂ-s&) und Gedin Wlss&hofféﬂﬂ%deﬁé, -Cs -All()llj Baedbtﬂen,
Falle, wenn R ehboedandedcieBedeut ung als ein Wasserstoffatom besitzt, eine

Ver bi ndung debddreinrsalreddditiGhssalzFdvon. R3 5 10 RS 5- X
( CH2) m(K71-8) , ~~~N N N-H 75 RS68 worin R2,
R3, R4, R5,2 ReerbiRdyng R8ch Mnsprnach h ddpectopekentpeipbivsndad Madn Weadsbrstaifatonh) &5 10t zAlkyl,
mt einer C3-Cz-Cycloalkyl, Hydroxy(C2-Cs)alkyl, C1-Cs-Alkoxy(Cz2-Cs)-alkyl, C2-Cs-Alkanoyloxy(C2-Cs alkyl, eine
\ ¢ Benzoyl(C2-Cs)-alkylgruppe, worin die Phenyligruppierung gegebenenfalis durch Halogen, C;-Cs-Alkyl
K_/ oder Ci-Ca-Alkoxy substituiert sein kann, Cp-Ci-Alkenyl, Cz-Cy-Alkinyl, Pyridyl, Pyrimidyl, C»-Cs-
20 Alkanoyl oder Furoyl bedeutet,

R2 und R3 gleich oder unterschiedlich sind und je ein Wasserstoffatom, ein Halogenatom, Methy!
oder Methoxy bedeuten,
R*, R® und Ré gleich oder unterschiedlich sind und je ein Wasserstoffatom oder Ci-Cs-Alkyl
bedeuten oder worin zwei oder mehrere von diesen unter Bildung von C;-Cz-Alkylen gebunden sind,
25 R? und RE gleich oder unterschiedlich sind und je ein Wasserstoffatom oder C1-Cs-Alkyl bedsuten,
m 2 bedeutet,
oder ein Siureadditionssalz davon.

b- 3. Verbindung nach Anspruch 2, dadurch gekennzeichnet, da8 R' ein Wasserstoffatom, Ci-Cs-Alkyl, Ca-
30 Cs-Cycloalkyl, Hydroxy(C2-Ce)alkyl, C1-Cz-Alkoxy(Cz2-Cs)-alkyl, Acetyloxy(C2-C¢)alkyl, Cz-Cs-Alkenyl
oder C»-Cz-Alkanoyl bedeutet,

R? und R? gleich oder unterschiedlich sind und je ein Wasserstoffatom oder Halogenatom bedeuten
oder worin einer von ihnen sin Wasserstoffaiom und der andere ein Halogenatom, Methyl oder Methoxy
bedeutet,

85 oder ein S&ureadditionssalz davon.

k.,,s 4. Verbindung nach Anspruch 3, dadurch gekennzeichnet, daB R2 und R3 gleich oder unterschiedlich
sind und je ein Wasserstoffatom oder ein Fluoratom bedsuten, oder ein Saureadditionssalz davon.

40 5. Verbindung der Formel:

21 31
45
50 l \ R7l
{CH,) ~
2%n, N 7 n-r}?
81

55

worin
ni 3, 6 oder 7 bedeutet,
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K> Ver bi ndung der Formel (1V): 20 R8-Z (IV) worin Z den
reakti ver Rest eines Al kohols bedeut ¢p gi4g5 43781di € gl ei che Bedeutung w e
R, ausgenonmen ein Wasserstoffatom besitzt, ungesetzt wrd, 25 und
gogebenenfal | s die Form der Verbi ndung der For el (1) inein

Sdur eaddi t i onssal B" i Blassarstpbiaterm d@iI-Cs-Mikyl, cGs-Ch Eyclblgiy  HriytinoxyiG2G falikyl, C1-C-Alkoxy(Cz-
Zusammenset zundplaltdederda-Alkentbadpdbtchnet, daB sie al s aktiven Bestandt ei

el ne wirksane Men@zé ugé R°\/gleigh ﬁﬁ%ﬁrf@tetﬁé'i"eqﬁ@h pied uid e, eipiVessorptolipigmrademein. Fluoratom
angegeben odeﬁm@W harnazeu- ti sch annehmbares Sal z davon im

Geni sch ni% err? éﬁ"ihs?ﬂ‘?’ ARREtiRdishetindrpndy for eip dsssayatptiaion pgsy <FriCe tAllyl
enth~lt. 17. Z n h Anspruch 16, dadurch gekennzel chnet, daB
der aktive Best® ﬂéw' Pmﬁﬁﬁ'% %ﬁﬂbng nach Anspruch 5 oder ein

Anepr nch g, EaNMOPEB R e, SRAER plShoraiBhngh et 48 BRTVRHAFRS 1 dpi ot

Ver bi ndung nach Anspruch 6 oder ein pharmazeutisch annehnbares Sal z davon
ist. 19. Zusammenset zung nach Anspruch 16, ;gladurchsgekennzel chnet, daB der
aktive Bestandteil die 40 Ver bi ndung hach Anspruch 9 oder ein
phar mazeuti sch annehnbares Sal z davon !st. 2 r bi ndung der Fornmel (1)
nach Anspsauch 16 fOr di e Verwendung al s phar ti sches Pr~parat far
psychoti sche Krankheiten. 45 21. Verwendung pr Ver bi ndung der For nel
(1) nach Anspruch 16 far die Herstgé2ung ei har mazeuti - schen
Prdparats, das far di e Behandl ung psy Krankheiten nUtzlich ist.
50 55.65 EP u 385 237 1i '®Pa r e r fol genden Vertragsstaat:
ES 1. Verfahren zur Herstellung ei ngtH bi ndung| der—Rornel_(1): 5 R2
R3 10 R 4~~~~~~n fﬁ/ N SN N-rl2

\/

25
ist, worin
n2 4 oder 5 bedeutet,
) R2 ein Wasserstoffatom, Ci-Cg-Alkyl, C3-Cs-Cycloalkyl, Hydroxy(C2-Cs)alkyl, Ci-Cz-Alkoxy(Cz-
o Cs)alkyl oder Cs-Alkenyl bedsutet,
30 R% und R gleich oder unterschiedlich sind und je ein Wasserstoffaiom oder ein Fluoratom
bedeuten,
R*2, R52 und RS2 gleich oder unterschiedlich sind und jo ein Wasserstoffatom oder Ci-Cs-Alkyl
bedeuten oder worin zwei davon unter Bildung von C1-Cz-Alkylen gebunden sind,
oder ein Séureadditionssalz davon.
35
. 7. Verbindung nach Anspruch 5, dadurch gekennzelchnet, daB ny 6 bedeutet,
Yt R Cy-C¢-Alkyl, Cs-Cs-Cycloalkyl oder Hydroxy(C2-Cs)-alky] bedeutet,
R2! und R gleich oder unterschiedlich sind und je ein Wasserstoffatom oder Fluoratom, substitu-
iert in der 2- oder 4-Stellung des Phenylrings, bedeuten,
40 R7' und R®! je ein Wasserstoffatom bedeuten, oder sin SHureadditionssalz davon.

8. Verbindung nach Anspruch 6, dadurch gekennzelchnet, daB n. 5 bedeutst,
R'2 C;-Cg-Alkyl, C3-Cs-Cycloalkyl oder Hydroxy(C2-Cs )-alkyl bedeutet,
R22 und R32 gleich oder unterschiedlich sind und je ein Wasserstoffatom oder Fiuoratom, substitu-
45 jert in der 2- oder 4-Stellung des Phenylrings, bedsuten,
R*2, R52 und RS2 alle ein Wasserstoffatom bedeuten oder worin zwei davon unter Bildung von Ci-
Cz-Alkylen gebunden sind und der andere ein Wasserstoffatom bedeutst,
oder ein SAureadditionssalz davon. '

50

56

61



L]
H

25 Acy bedeutet R R 20 worin n
3, 4, 5, %6 oder 7 bedeutet, R eRn ghgmssagpbijatom C u-C e-Al kyl,

C2-Cs- Al kenyl, C2-( -Atkinya, Ca-C Cycloal kyl, CdrC Cycloal kyl(G

-C4) a~kyl, Hydroxy(C2-Cs.)al kyl, Clj-Ca-A kOxy(C2-Cr.)al kyl,

Acyl oxy( C2-%r Voreindupg nach Agsprish bdadur¢hegekennzejoimet, slafsia ¢inaNeghindeng dar Byrmel( C

z- Cev) aRky, unsubstituiertes oder substituiertes Aryl, Heteroaryl oder 25
Acyl bedeutet, R2 und R3 gl eich oder unterschiedlich sind und je ein
Wasser st of fatom er Hal ogenatom Cb-Ct-FAlkyl, G -C6 - Al koxy,

Trifluor et hyl oder Hydroxy bedeuten, B4, R5 und Rr6 gleich oder
unterschiedlich sind und je ein Wasse offf atom G -Crs-Al kyl oder Phenyl
bedeut en oder worm zwei von R4, FRs Rrg unter Bildung ei ner

Ei nfachbi ndung oder CI -Ca- 30 Al kyt€n 8 Bunden si nd, R7 und Rs gl eich
oder untgrschiedlich sind und le g1 hsggrstof fatom oder G - Ca- Al kyl
bedeuten, m 2 oder 3 bedeutet, odor lnes Sa ddi ti onssal zes davon,
dadurch gekennzel chnet, daB (a) eN\ne AMer# merlformal (rr)y: 35 @
A 2 R3 40 R5 ' N N-R

(11 ) 45 R6 so worin X ein Austritté‘a'rém oder eine Austrittsgruppe
bedeut etisund R2, R3, R4, Rs, R6 und n di e oben gegebenen Definitionen
besitzen, m tiseworar Ver bi ndung der Formel (l111): 55 66 EP0385237B1 *|

N s M (CH2VR7 R{NMethyl, Ethyl, Riopyl. Butyl, Pentyl oder Hydroxyethy( bédegtetnvor i n Rl, R7, R8 und
m dive ‘oben gege R raimWassérstoffatdnmoedenFlimeaton besaytetiovigesire$4ureadditionssale Gavon. (b) im
Fal | &/ wenn Rl ei n Wasser st of f at om bedeutet, eine Verbi ndung der Fornel
(1-4): 220 10. t2.-(4—l.‘]:|1|1yj§’1-piperazinyI)-AtI~(4»-fIuorphenyl)-5,6,7,8,9,1O-hexahydrocycloocta[b]pyridin oder ein SHureaddi-
lonssalz davon.

11. 2-(4-Ethyl-1-piperazinyl)-4-(2,4-difluorphenyl)-5,8,7,8,9,10-hexahydrocycloocta[blpyridin oder ein Saure-
additionssalz davon.

25 :

12. 2-(4-n-Propyl-1-piperazinyl)-4-(4-fluorphenyl)-5,6,7,8,9,10-hexahydrocyclooctalblpyridin oder ein S&ure-
additionssalz davon.

L_/' 13. 2-(4-Methyi-1-piperazinyl)-4-(4-fluorphenyl)-5,6,7,8,9,10-hexahydrocyclooctalblpyridin oder ein Sduread-
30 ditionssalz davon.

14. 2-(4-Methyl-1-piperazinyl)-4-(2,4-difluorphenyl)-5,6,7,8,9,10-hexahydrocyclooctalbJpyridin oder ein Siu-
readditionssalz davon.

35 18. Verfahren zur Herstellung einer Verbindung der Forme! (1):

b.
R2 R3
40
R4
5 -“IS\ (1)
R AN 7
o (CH,) R
(CHZ)n ] p / zAm/
></ NT N N-r!
RS 28

50

worin
n 3, 4, 5, 6 oder 7 bedeutet,
R' ein Wasserstoffatom, Ci-Cio-Alkyl, C2-Cs-Alkenyl, Cz2-Cs-Alkinyl, Cs-Cs-Cycloalkyl, C3-Cs-
56 Cycloalkyl(C1 -Cs )-alkyl, Hydroxy(Cz-Ce)alkyl, C1-Ca-Alkoxy(C2-Cs)alkyl, Acyloxy(C2-Cs)alkyl, unsubsti-
tuiertes oder substituiertes Aroyl(C1-Cs)alkyl, unsubstituiertes oder substituiertes Aryl, Heteroaryl oder
Acyl bedeutet,
R2 und R? gleich oder unterschiedlich sind und je ein Wasserstoffatom, ein Halogenatom, C1-Cs-

62
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substitui ertes Benzyl oder Benzyl oxycar bonyl bedeut et (Wobel dek

Substist uent an dem Phenylring von Benzyl und Benzyl oxycar bonyl ein died,
ausgew~hl t aus RNkddhiGaiep. Trifhpraxdthylgderityshpxvhedeutannem Hal ogenat om i st) und
R2, R3, R4, R5, RA¥*. Ry undrffgisich odﬁreurﬁﬂwhey efty eindt ech ieDin (Wessersinfatami B Perioth oder
der Hydrogenol yg@"u'rheé?‘%ﬂr"ﬁ%'ﬁ"% F‘QP' vagoR®, R und fcynter ﬁl'@aﬂl piger Ejpiachhindpngegdgr Ci-Co-

Wasser st of f at onf® ?j\sﬁ?P i ndung der Formel (1-5): R 2 R 3
35 f R4 5 u d Ie|ch oder unterschledhch je(wgss offatom oder Cy-Cs-Alkyl bedeuten,

('15) R6 m2°der beda”tet gunsubsti tui ertes
oder substitui eP% §;| rg\,&j‘é#@%f '\’/Kggénf‘%(?gfengx%% ent an dnPhenyl ring
des Benzyls Bin | e ausg I'h us Ni edri gal kyl , N| edri gal koxy und

ei nem Hal ogenat om |st) und R2, R3, R4, R5, R6, R7, R8, mund n die oben
gegebenen finitionen 50bsion mt Etﬁ@l chi ogzar bonat oder
1- Chl oret hyl chl orcarbonat unter Bildung ei negr Verbi ndung der Fom (I-6): 55

67 EP 0 385 237 B1 N I e I I O N A =
R2 R3 5 RsH R7
(1-6) N Ns R16 15 Wor i Et hoxycar bonyl oder

1- Chl or et hoxycar bonyl bedeut R4
oben gegebenen Definiti ongn besi

R4, Rs, R6, R7, R8, mund n die
el ner Verbi ndung der Fkamrnel

(1- 7); R3 20

\J

20 N X

r6
woarin X ein Austrittsatom oder eine Austrittsgruppe bedeutet und R?, R3, R*, R®, R® und n die oben
25 gogebenen Definitionen besitzen, mit einer Verbindung der Formel (jll):
CH R’

Y HN N-r1 (I1I)

v A

worin R', R7, R® und m die oben gegebenen Definitionen besitzen, umgesetzt wird,
35 (b) im Falle, wenn R' ein Wasserstoffatom bedeutet, eine Verbindung der Formel (i-4):

40

(1-4)

50
worin R™ unsubstituiertes oder substituiertes Benzyl oder Benzyloxycarbonyl bedeutet {(wobei der
Substituent an dem Phenylring von Benzyl und Benzyloxycarbonyl ein Glied, ausgewdhit aus
Niedrigalkyl, Niedrigalkoxy und einem Halogenatom, ist) und R?, R3, R*, RS, R®, R7, m und n die
oben gegebenen Definitionen besitzen, der Hydrogenolyse unterworfen wird,

55
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(R Ill%s R~~~ (CHZZVRRS) -111~ .EPONZS 23781 N-RL Rﬁ(‘?';”l n lemﬂlm“ """"””"I

bedeutet, R2, R3, R4, R5, R6, R7, Rs. mund n di e oben gegebenen

Def i nist i onen besitzen, ungesetzt wird, gefolgt von el ner Hydrol yse der

Ver bi ndung der Iﬁz)imr’é#"e.(\f@%ﬁ*‘ @d\é/ﬂsseritofri)qm badeutst3ine Verbindungflpr FormetdiSl:e, wenn R
ei ne andere Bedeutung als ein Wasserstoffatom besitzt, eine Verbindung der
Formel (1-8): R2 R3 40 45

~~~~~~~~~~~~~~ | -B) RS~~~ rR2 R3~ ~~~ N N-H - (T
50 5 R6 R8 worin R2,

R 8-Z (IV) worm Z den reaktiven
gl ei che Bedeutung wie Rl, 68 {
11111 11111 ausgenonmen

Wi rd, und gogebenenfal l[(g-d)e Form
a?tmﬂw z davon ungewandel t

mt einer Verbindung der Formel (IV):
Rest ei nes Al kohol s bedeutet ,und R18

4
EP O 385,237 Bl R 1
ei'n V\assélr?stoffatom begi t zt, m
der Ver bi ndung der Forﬁel"(T)—l‘n"el n

wird. 5 2. Verfahren nach Ah Iszbﬁh dadlu er}%ﬁl chnet, daB el ne
Ver bi ndung, worin R ein Wasse HomVN_ CL-
C3- CB- Cyagé oal kyl ,  Hydroxy( CG) aI kyI Cl- C2 C4) al kyl, C2-C4-

Al kanoyl oxy( C2- Cs) al kyl , eine Benzoyl (CZ- Cs) al kyl gr pe, worin die
Phenyl gr uppi erung gogebenenfal | s durch Hal ogen, G -Cs-Al kyl oder C

- c3-%l koxy subswdnit'e Methglaxder unsubstituiefigs @6r s\bitibiipytes Bap2y! CGeldepibtdivebpl der Bybstitaant an
Pyrifidyl , 02- Cger Rhamvisipt Obﬁi@enﬂarUKIGhQﬂemwﬁhlt aug) Niedrigalkyl, Wﬂ@hwvm'dmlmh
oder unt é? schi ed‘P‘PQﬁHatgmsnGt) yrd RF,eR® RadEeR'stRf mapnshn disi ebepigpgrensatRefipitionen
Met hyl oder Met H@sﬁ;ﬂnb@tﬂéﬂi‘tﬂéﬂomﬁwm Raer riehlorathvighlencarbenagicsier Bidueg eitasVerdindyng der
sind und je einf¥E8YERst of f at om oder Cl - C4- Al kyl

. R2 R3
C R4
30 ' | (1-6)
R3 i = /(CHz)m R’ '
>2<n/ NN 16
385 RS \ARS

worin R Ethoxycarbonyl oder 1-Chiorethoxycarbonyl bedeutet und R?, R3, R*, R, RS, R7, R%, m
und n die oben gegebenen Definitionen besitzen, oder einer Verbindung der Formel (I-7):

40
R? r3

45

R4

5 Z X 7 (I-7)
R (CH,).. _R
2
50 (CHy) l _ { /\5/
>/ N MR
R6 \_D\Ra

55
worin R Acyl bedeutet, R, R3, R*, R, RS, R’, R®, m und n die oben gegebenen Definitionen

besitzen, umgesstzt wird, gefolgt von einer Hydrolyse der Verbindung der Formel (I-6) oder (I-7],
oder



; T

bedeuten oder worin zwei von diesen unter Bildung von C, -C2- ““|
gebunden sind, R7 und R8 gleich oder grpasgsesz Bl i ch si nd und JE!&M“U““““
Vasser st of f at om oder Cl - C3- Al kyl bedeuten, 15

ei n Saur eaddi ti onssal z davon hergestellt wird. 3 Vérfahren nach Anspruch

2, dadur ch gekennigdein dhligewenndil Bingiandera/Bedsitng aigyein Wasderstofutorp bpsitytaejnaeYasbinsiufig der
atom G - Ce-Al kyformetd-8cs - Cycl oal kyl , Hydroxy(C2-CG )-al kyl, C,

- C2- Al koxy(C2-C3) al kyl, Acetyl oxy(C2-_20 Cs) al kyl, C3- Ca- Al kenyl oder

C2- C3- Al kanoyl bedeutet R2 und R3 gR@lch odér unterschledllch sind und je

ein wassergtoffaton1oder Hal ogenat om Bedeufen oder worin einer von ihnen

ein Wasserstoffatom und der andere ei ndix{ogenatom Methyl oder Met hoxy

bedeut et, oder ein Saureadditionssalz hergestellt wird. 25 4.

Ver fahren nach Anspruch 3, daglurch gek. el chnet, daB sine Verbi ndung,

worin R2 upd R3 gl eich oder , ch sind und je ein Wasserstoffatom
odor ein Fluoratom bedeys

>qteead- d|t|ons.,salz davon(1-8)

hergestellt wird. 30 5. Verfp K?ﬁmgm/el er Verbi ndung der
Fornel : R21 R31 95~~~~~* ~2

( CH2) /- R 48 dad¥dh gekennzel chnet, daB
ei ne Verbi#dung, worin n, 3,g® oder 7 bedeut el %131 V\asserstoffatom
Cl- Ca- Al kyl, Co-Cs-Cycl oal kyI Hydr oxy( C2- C4) al kyl , - C2- Al koxy( C2-

C3) al kyl odor C3- Al kenyl bedeut et, so R21 und R31 gl ei ch odor

unt e schi edl i ch svoria FANRP. B MBI A°.\R{s Bbrm tuad f ieoshen degeberien Difinitionent kpsitzen, mit einer
bedelten, R71 und/ergrgangdepfemeldkr unt erschiedlich sind und je ein
Wasser st ofat om oder C, - C3- Al kyl bedeuten, oder ein Siureadditionssalz
davon hergestellthYFrd('VBS 6. Verfahren nach Anspruch 1, dadurch

ekennzel chnet, daB ne Verbin ne Ver bi nd der. Fornel: 69
9 worin eZ den rea Ren giest gines A?kohols bedeutet und H‘Q die glelche Bedeutung wie R!,

ausgenommen ein Wasserstoffatom, besitzt, umgesetzt wird,
25 und gegebenenfalls die Form der Verbindung der Formel () in ein Siureadditionssalz davon
umgewandelt wird.

16. Psychotropische Zusammensetzung, dadurch gekennzeichnet, daB sie als aktiven Bestandteil eine

K/ wirksame Menge der Verbindung der Formel (I), wie in Anspruch 1 angegeben, oder ein pharmazeu-

30 tisch annehmbares Salz davon im Gemisch mit einem pharmazeutisch annshmbaren Triger oder
Verdlnnungsmittel enthélt.

17. Zusammensetzung nach Anspruch 16, dadurch gekennzelchnet, daB der akiive Bestandtisil die
Verbindung nach Anspruch 5 oder ein pharmazeutisch annehmbares Salz-davon ist.
8
18. Zusammensetzung nach Anspruch 16, dadurch gekennzeichnet, daB der aktive Bestandteil die
g/ Verbindung nach Anspruch 6 oder ein pharmazeutisch annehmbares Salz davon ist.

19. Zusammensetzung nach Anspruch 16, dadurch gekennzelchnet, daB der aktive Bestandteil die
40 Verbindung nach Anspruch 9 oder sin pharmazeutisch annehmbares Salz davon ist.

20. Verbindung der Formel {I) nach Anspruch 18 flir die Verwendung als pharmazeutisches Préparat flir
psychotische Krankheiten.

45 21, Verwendung siner Verbindung der Formel (I) nach Anspruch 16 flir die Hersiellung eines pharmazeuti-
schen Préparats, das flir die Behandlung psychotischer Krankheiten niitzlich ist.
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EP 0 385 237 Bll R22 R32 55 e~ R42 RS2 |

il N AN N-RL12 R62 15 | gpo 388isPEd2 4 odor 5 bedeuamm‘mhiﬁﬂmum“l
Wasser st of fat om Cl1- Ce- Al kyl, C3-Cg- Cycl oal kyl, Hydroxy( C2- C4) dF¥eiFR R EERIES ™ s
Cl- C2-~Al koxy(C2- Ca)al kyl oder C3-Al kenyl bedeutet, 20 ~ R22 und R32

gl ei ch oderPatertanspdichetir faigendemVeruagssiaat :&88n \\asser st of f at om oder ein

Fl uor at om bedeuten, R42, R52 und R52 gl eich odor unterschiedlich sind und

j e ei n Wasstr Yedahten g Herstptiung @iner(Yerbiidung depEqsreeltfen oder worin zwei davon

unter Bildung von G -C2-Al kyl en gebunden sind, odor ein Saureadditionssalz
davon hefgestellt wird. 26 7. Verfahren nach Anspruch 5, dadurch

gekennzel chnet, daB sine Verbi ndung, wor nRd, 6 bedeutet, R11 O - C6- Al kyl

Ca- Cr- Cycl oal kyl odor Hydroxy(C2-C4 bedeutet, R21 und R31 gl eich oder
unterschiedlich sind und je ein WassexSQf f at om odor Fl uoratom substitu-

,ort in der 2- oder 4-Stellung des PI rings, bedeuten, 30 R7

und R81 je ein Wasserstoffagom bedoutre oder ein Saureadditionssalz davon

hergestellt wird. 8. Verfa Angpruch 6, dadurch gekennzel chnet, daB
emme Ver bi ndung, mornESn edeut et Ry C}bgs-Alk%i. Ca- Cs- dyldl oal kyl
oder Hydroxy(C2-C4) al kyl beg H%?t’ d R32 gl eich oder

Nas s '

unterschisedl I ch sind und je e 8 at o der Fluoratom substitu-
iert in der 2- odor 4-Stell ung>des~Phonyl ri rgs edouten, R42, R52 und R62
all e sin Wasserstof fat om bgB€ut en oder moriﬁ‘z%ér\dﬁwon unter Bildung von
C, -»C2-Al kyl en gebunden sind und der andere oin Wasserstof fatom bedeutet,
odor \e¥n Saureadditionssal z davon hergestelit wird. 40 9. Verfahren nach
Ansprucha2s, dadir ch gekennzel chnet, daB el ne Verbi ndung, die el ne

Ver bi ndung der n 3, 4, 5, 6 oder 7 bedeutst,

' R! ein Wasserstoffatom, Ci-Cio-Alkyl, C2-Cs-Alkenyl, Cz-Cs-Alkinyl, Cs-Cs-Cycloalkyl, C3-Cs-
Cycloalkyl(C1-Cs )alkyl, Hydroxy(C2-Cs)alkyl, C1-Cs-Alkoxy(C2-Cs)alkyl, Acyloxy(Cz2-Cs)alkyl, unsubstitu-
iertes oder substituiertes Aroyl-(C:1-Cs)alkyl, unsubstituisries oder substituiertes Aryl, Heteroaryl oder

25 Acyl bedeutet,
R2 und R3 gleich oder unterschiedlich sind und je ein Wasserstoffatom, ein Halogenatom, C1-Cs~
Alkyl, C1-Cg-Alkoxy, Trifluormethyl oder Hydroxy bedeuten,
_ R*, R®* und R® gleich oder unterschiedlich sind und je ein Wasserstoffatom, C1-Cs-Alkyl oder
u Phenyl bedeuten oder worin zwei von R*, R® und R® unter Bildung einer Einfachbindung oder C1-Cs-
30 Alkylen gebunden sind,
R’ und R® gleich oder unterschiedlich sind und je ein Wasserstoffatom ader C1-C3-Alkyl bedeuten,
m 2 oder 3 bedeutst,
oder eines S#ureadditionssalzes davon, dadurch gekennzeichnet, dag
(a) eine Verbindung der Formel (ll):

35

(o r2 R3
40
R 4
11
45 (CH2 ’n P
N X
r®
50 worin X ein Austrittsatom oder eine Austrittsgruppe bedeutst und R2, R3, R*, RS, R¢ und n die oben

gegebenen Definitionen besitzen, mit einer Verbindung der Formel (ill):
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Formel : F 45 vR~33 50N - N N N-R 3 55 ist, worin R 3 NETRyT

et sl ooty oo o el S S obeceut et S | I
~~~~~=~~EP 0 385 237 Bl | 1111 1) L
A~~~ odor ein Saureadditionssal z davon hergestelt

wird. 10. Verfahren nach Anspruch 1 cqa urcgygskennzelchnet, daB
2-(4-Ethyl - 1-pi perazinyl)-4-(4-flu thggyk7=
5,6,7,8,9, 10- hexahydrocycl ooct al bRyri dijp_seder ein Sdureadditionssal z davon
hergestel | wird. 5 11. Verfahren ngc nspruch 1, dadd#&ﬂ)gekennzelchnet,
daB 2- (4-Ethyl -1-pi perazinyl)-4-(2,4-aifl $he- nyl)-56,7,8,9,1
0--hexahydr ocycl ooct a[ b] pyri din oder ein Slureadditionssalz davon
hergestel It wird. 12_ Verfahren nach Anspruch 1. _dadurch gekennzel chnet,
dap': (e eropyi R AE SR R e e S R 10T
0- hexahydr ocycl oocta~b[ pyridin odar &l A Baureadds I onesay & qaven
hergestellt wird. 13. Verfahren nach Anspruch 1, dadurch gekennzel chnet,
daB 2- (4- Met hyl - 1- pi per azi nyl ) - 4- (4- &Buor phgay! ) -
5,6,7,8,9, 10- hexahydr ocycl ooct a[ b] pyrNdi n gder ein Sl ureadditionssalz davon
hergestellis wird 15 14. Verfahren nachAspruch 1, dadurch gekennzel chnet,
daB 2-(4- Met hyl - 1- pi perazinyl)-4-(2, 4- orphe- nyl)-5,6,7,8,9,1
0- hexahydrocycl ooct al b] pyri di y oder ei gir eaddi ti onssal z davon
hergestellt wird. 15. Verfah
Zusangenset zung, dadurc@sgeken zelchha da
wi rksane Menge der Ver bi ndungs m
Py

) (Qﬁﬁyiniﬁnspruch 1 20
angogeben, oder ein pharnmazeu \é S chavon und sin
phar mazeuti sch annehnbarer Tragé

FOO S
nder el n a{gggdﬁg?snittel ver m scht
wer den. 16. Zusammensetzung mf Anspruch 15, u Qﬂgekennzelchnet, daB
der aktive Bestandteil die Verbindung, die genEB Anspruch 5 hergestellt

B al s aktiwver Bestandteidly ei ne

¢!

wor den i st?® oder sinHRhar zeuti sch apnehnbares Sal z 25 davon ist. 17.
i ] od Eﬁh rt r;l?ﬁ XyC y %jde ( i der
Zusanmenset zung ré:g&itu%&gg\v gm edylriqgﬂron %Znﬁ?%? g\gz?lloxyga@rt{)zhylaealrg Gﬁe s a:%%teag':ﬁ aus

Best a_”dt el die  Nedrigalkyl, Niedrigalkoxy und sinem Halogenatom, ist) und R2, R®, R*, RS, R, R7, m und n die

b oben gegebenen Definitionen besitzen, der Hydrogenolyse unterworfen wird,
30 {c) im Falle, wenn R! ein Wasserstoffatom bedeutst, eine Verbindung der Formel (I-5):
r2 r3
35
L o

40 R l\, A (CHy) (1-5)
AL X

S NN NeRiS

e N

worin R'® Methyl oder unsubstituiertes oder substituiertes Benzyl bedeutet (wobei der Substituent an
dem Phenylring des Benzyls ein Glied, ausgsw#hit aus Niedrigalkyl, Niedrigalkoxy und einem
Halogenatom, ist) und R2, RS, R*, R°, R, R?, R®, m und n die oben gegsbenen Dsfinitionen

50 besitzen, mit Ethylchiorcarbonat oder 1-Chiorethylchiorcarbonat unter Bildung einer Verbindung der
Formel (I-8):

R8
45

55
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Fy

Vﬁr'bi ndtjrilg_, dihe g‘errEEbAnsprgclh 6dher gest el I;?(hvui)rsdeg ist, odor ein II“I““““I“‘I'
pharmazeut i sch annehnbares Sal z davep ¢ 35 237®B118. usammnsetzurrﬂllmﬂ
m s *

Anspruch 15, dadurch gekennzel chnet, daB der aktive Bestandteil

Ver bi gdung, die gemAB Anspruch 9 hergestellt worden ist, oder eirf ¢ *
pharmazeuti sch annehnbares Sal z dayen ist. 535 PatentansprUche fUr fol genden
Vertragsstaat: GR 1. Verbi ndung de For melR (1): 40

R2 R3 45 S
t(CH2( | ) R—~~~~~~ R worin 55 -
Wasserstoffatom Cl -G o- Al kyl, C2-
C3- CO- Cycl oal kyl, C3-Cs6- Cgéloal k
- C3- Al koxy(C2-Co) al kyl

¥ 4, 5, 6 oder 7 bedeutet, Rl ein
kenyl, C2-CG Al kinyl,

4) al kyl , Hydroxy(C2-C6)al kyl, G

| kyl , unsubstitu- Ierte?Igg?r

substituiertes Aroyl (Br- itqicfgrzt)es @der substituiertes

Aryl, Heteroaryl oder 71 (ER,0 3851237 IBi/ I 11T wg

lulliii 411111 * ¢ L MW edeut et _ MRalnd R3 gl ei ch oder
unterschi edlich sind und jogetn Sserst of f & 0 ei n_Hal ogenatom d - Cs-

Al kyl, CG 06 -Al koxy, TrifRdormethyl oder Hydroxy bafeuten, R4, R5 und R6
gl-ei ch oder unterschiedlich sind und je ein Wasserstoffatom C1-QC- Al kyl
oder 5 ;5 PheRygin RedaskRarbol6der WWBhIbrethexarboviyl bediddtet iifld RINER, R6, RINREIR?, R, m
Bi | dung ei ner Eiurd @6ibbbencisperd @efinlidncnbesittdnk ydeesingy ¥artindlag de&ifachel (R7): und R8
gl ei ch oder unterschiedlich sind und jo ein Wasserstoffatom oder C

- C3- Al kyl bedeuten, m 2 oder 3 bedg_yz et, qgger ein Saureadditionssalz davon.
10 2.\ _Ver bi ndung nach Anspruch 1, dadurch,gekennzel ohnet, daB R ein
Wasserst@ifatom CL-C o-Al kyl, C3-C8-\Qygfoal kyl, Hydroxy(C2-Cs )al kyl, C,

- Ca- Al koxy(C2- C4) al kyl , C2- C4- Al kanoyf C2-Cs )al kyl, eine
Benzoyl (C2- Cs) al kyl gruppe, worn die R g gruppi erung gegebenenfal I s durch
Hal ogen, Gi - C3- Al kyl R4
' (I-7)
(CH,)
20 N N-r17
L./ r6 \_)\RB
30
worin R Acyl bedeutet, R?, R3, R*, R®, RS, R7, R8, m und n die oben gegebenen Definitionen
besitzen, umgesetzt wird, gefolgt von einer Hydrolyse der Verbindung der Formel (1-8) oder (I-7),
oder
85 (d) in Falle, wenn R! sine andere Bedeutung als ein Wasserstoffatom besitzt, eine Verbindung der
) Formel (I-8):
rR3
40
“® (I-8)
5 7
R (CHZAm/R

N N-H
- 26 A8 |

worin R2, R®, R*, R, RS, R, R®, m und n die oben gegebenen Definitionen besitzen, mit einer
Verbindung der Formel (IV):

55
R®-Z (V)

worin Z den reaktiven Rest eines Alkohols bedeutet und R'® die gleiche Bedeutung wie R',
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oder G -C3-Al koxy substituiert soin kann, C2-C4-Al kenyl, C2-C4-Al kinyl

Pyridyl, Pyrimdyl, C2-Cs- is Al kegp Fur oyl bedeut et”

gl ei ch oder unterschiedlich sind und Jeggsgqgvgsbgerstoffatom ei Imlmnﬁlm"m“"
Hal ogenat om Met hyl oder Met hoxy bedeuten, R4, R5 und R6 gl eich odef

unt erschi edl i ch sausgbnomuier] ain Wessergtatiaamy, sesuitflam;;asatabdm, C, - C4- Al kyl bedeut en

oder worin zwei oeWrgagethenenfalls \disn Fetinedas Verhindeng &irl Khemel () dm o SAu@dgijoksskle rdavon
gebunden sind, 2Qumgewandeltwil7 und Rs gI ei ch oder unterschiedlich sind und je

ei n \Vasser st of f at om oder C, -GCs-Al kyl bedeuten, m 2 bedeut et oder ein

Sgur eaddi t Son& s Ypahten pagh Angprygh i b‘i’aHEfEFh 'ﬁﬁ'&zﬁ'c B, eine Yerbipdypg,morip R ein Wasserstoff-
gekennzel chnet , aHQB R-C @l'W‘ SCSI‘(‘Q{Q:‘ o :/{\'PY( 2-Egaligyl.) ‘Ca ppleru:;);‘:;!gbengfg';;
Cs- Cycl oal kyl é‘;ﬂ -'

Acet yl oxy( C2- C4 d’k i O E%:ké ""' TRty B Cyffigvt

T -Alkan: od uro

ﬁl gI ei ch dor ml’—é §FlflL !c §E'er nt? Eich s e éBItho%% %Pﬁ Q)ggnatom Methyl
ogenatom bedgbgr%th )g, ner von hneh sser fal der

andere ein Hal ogenal ggn,, y%fgwho F yNGEARGN Qﬁuﬂ%&% e.n%nas or oﬁ%ﬂ( ok &,-Cy-Alkyl

Saur eaddi t 0SS b iUt b s D e A e A eatr Gl

gekennzel chnet, dai Jrd rt! BichistieShrdréchio@Ete Sind N ﬂ?ere%: bR6HstoffbrSedaEic, UGy Eoedbillen,

Wasser st of fsat om odg e bededtef,| UOr at om bedeut en, odor ein Saureadditionssal z

davon. 35. 5. VoudiendEiigaddmenssty dawinheigestelit wird. R31 40

d 45 ~~~~~~~ NR71 4 N~-~~~ NR1 50 worin n, 3, 6 oder 7 bedeutet,

R'' ®i n WAsses.sWVefdhah aaoh Aosprich -2 dadyrth gdkéni2eichyas) das bikigy Verbindung, worin R ein Wasserstofi-

Hy dr dxy( C2- 04) alatoynl C1-Ce-ABR: Sh-RoRycjc@Ry!, Bidroxy(C2-Ca)jatklik \Ch -Codoxy(C3-Cilek.ndstyloxy(Cz-

bedeut et, R21 uGealRRICscflelkeny! ordbe C2-Onblicaneyt hededtbt ch sind und je ein

Wasser st of f at om od®runé Rhoigith eslerntsrachiediieh sindrind [R7ein Wasgersigftatogy adprctpiogengfom bedeuten

unt er schi edl i ch odar waringingr yos inipmeigRégsserstofiaien a"!dcﬂﬂ' #ere einjHalogenatamiNigthyy gder Methpxy

0 385 237B1 bedeutet, | Ol [l Liji 1 1l
: oder ein S&ureadditionssalz davon hergestelit wird.

25
4. Verfahren nach Anspruch 3, dadurch gekennzeichnet, da eine Verbindung, worin R? und R® gleich
oder unterschiedlich sind und je ein Wasserstoffatom oder ein Fluoratom bedeuten, oder ein Siuread-
ditionssalz davon hergestelit wird.

-~ 30 5. Verfahren zur Herstellung einer Verbindung der Formsl:
r21 r31
85
. B R7Y
(CH,) P
M /SN TRl
rB81
45
dadurch gekennzeichnet, dag sine Verbindung, worin
n 3, 6 oder 7 bedeutet,
R' ein Wasserstoffatom, Ci-Cg-Alkyl, C3-C¢-Cycloalkyl, Hydroxy(Cz-Cs)alkyl, C1-Ca-Alkoxy(Ca-
Cs)alkyl oder C3-Alkenyl bedeutet,
50 R2' und R3' gleich oder unterschiedlich sind und je ein Wasserstoffatom oder ein Fluoraiom
bedeuten,
R’ und RE' gleich oder unterschiedlich sind und je ein Wasserstoffatom oder Ci-Ca-Alkyl
bedeuten, '

oder ein S3ureadditionssalz davon hergestellt wird.

55
6. Verfahren nach Anspruch 1, dadurch gekennzelchnet, daB eine Verbindung, die eine Verbindung der

Formel:



*C L M S * bedouten, odor ein Sgureadditionssalz davon. 6 ———

Ver bi ndung nach Anspruch 1, dadurch gre)ggs2srighnet, daB si'e ei ne Verh] !
der Formels 5 R22 R32 10 a‘\m‘\m\“\\“
R

R52 t5(N N NR R62 20 ist, worin n2 4 oder 5 bedeutet, legu
Wasserstoffatom C1-CG Al kyl, Cs-CB-Cycl oal kyl, Hydroxy(C2-C4)al kyl,

Cl- C2- Al koxy(C2- Ca)al kyl oder C3-Al kenyg2BedeutgB2 25 R2 und R32
gl ei ch odor unterschiedlich sind und je eiQ Wasserst of fatom oder ein

Fl uoratom bedeuten, R12, R52 und R62 gl ei ch\odef unterschiedlich sind und
je ein Wasserstoffatom odor Cl -C4-Al kyl ben odor worin zwei davon

unter Bildung von Cl -C2-Alkylen gebunden s oder ein Slureadditionssalz
davon. 30 7. Verbindung nach AnspR
bedeutet, R' G -CG A kyl, C-&>

ch gekennzel chnet, daB ni 6
oaRy Hydroxy(C2- C4) al kyl

bedeut et,,, R2' und R31 gl ei chlRoder ufiterschlp h sind und je ein

Wasser st o?fat om oder Fluoratom subfs¥2im; i%gtzln Aer\2- or 4-Stellung
des Phenylrings, bedeuten, 35 7 ndNR8iNj e dfTRViasser st of f at om
bedeut en, odor ein Saureaddition z davon. 8. Vekp+hdung nach Anspruch 6,
dadurch gekennzel chnet, daB n2 5 bedeutet, Rt2 C, -Cs-Al kyl,

C3- Cs- Cyas oal kyl oder Hydroxy(C2-C4)al kyl bedeutet, 40 R22 und R32

gl oi ch oder unstesaiahi edlich sind und je ein Wasserstof fatom oder Fluoratom
substitu- lert im 4leder2bsdodtetr 4- St el | ung des Phenylrings, bedeuten, R42,

R52 ynd R52 al | eRBiein Wessestolfatohf Gi-Caviligb dextlsclyclodlian, HydrokyiCzOuizlkyld Dy-Ca-Alkonty (-
Bi | dlag von ClCs)akgloderGatAtienyybesievteten si nd und der andere ein Wasserstof f at om

bedeut et 20 oder gR% uBdUFR aleigh todernuntasichiodigly gind und jo ein Wasserstoffatom oder ein Fluoratom
bedeuten,

R*2, R52 und Rf2 gleich oder unterschiedlich sind und je ein Wasserstoffatom oder Ci-Cs-Alkyl
bedeuten oder worin zwei davon unter Bildung von C1-Cz-Alkylen gebunden sind,
oder ein Séureadditionssalz davon hergestellt wird.
25
7. Verfahren nach Anspruch 5, dadurch gekennzeichnet, daB eine Verbindung, worin ny 8 bedeutet,
R'' C1-Cs-Alkyl, C3-Cs-Cycloalkyl oder Hydroxy(C2-Cs Jalkyl bedeutet,
R2' und R3! gleich oder unterschiedlich sind und je ein Wasserstoffatom oder Fluoratom, substitu-
b jert in der 2- oder 4-Stellung des Phenylrings, bedeuten,
30 R7' und R je ein Wasserstoffatom bedeuten,
oder ein SAureadditionssalz davon hergestellt wird.

8. Vertahren nach Anspruch 6, dadurch gekennzeichnet, da8 eine Verbindung, worin nz 5 bedeutet,
R'2 G4-Cs-Alkyl, C3-Cs-Gycloalkyl oder Hydroxy(C2-Cs)alkyl bedeutet,
35 R2 und R gleich oder unterschiedlich sind und je ein Wasserstoffatom oder Fluoratom, substitu-
. iert in der 2- oder 4-Stellung des Phenylrings, bedeuten,
L R*2, R52 und R®2 alle ein Wasserstoffatom bedeuten oder worin zwei davon unter Bildung von Ci-
Cz-Alkylen gebunden sind und der andere ein Wasserstoffatom bedeutet,
oder ein Siureadditionssalz davon hergestellt wird.

, 40
9. Verfahren nach Anspruch 5, dadurch gekennzeichnet, da8 eine Verbindung, die eine Verbindung der
Formel:
45
R 33
50
y 13
N N-R
\_/
55
ist, worin

R'3 Methyl, Ethyl, Propyl, Butyl, Pentyl oder Hydroxyethyl bedeutet,
R32 gin Wasserstoffatom oder Fluoratom bedsutet,
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‘) "‘ . . \
50 55 73 EP 0 385 237 BI lill1ls lJs 1111111

INI'l 9 Verbi ndung nach Anspruch 5, dagpp@gsagkppnzel chnet, da 'ﬂﬂ’ [ '
Ver bi ndung-der Fornel: FF 6 CR~~3 3 R10to /<\ N N-R13 1 I! v lﬂ”\mmm””m
R13 Msthyl, Ethyl, Propyl, Butyl, Pentyl oder Hydroxyethyl bedeutét,"R33 s =«
ei n Wasser st of f adey pin SdereadBilionssalztdavoniherdentrliiewird. odor ei n Saur eaddi ti onssal z

davon. 20 10.

2- (4- Et hyl - 1-19i Nevfalrep megh)Angorech- ¥ dedyrch [geksnnzeichngt, dafs2-(9-Eityl-treipasaripall-trtAftupralrnyih

| b] pyridin oder 87 8.948-hexabygepcyciopsiaiblpwigin odey sinfduregdgitionssalz davon hergestelit wird.

2- (4- Et hyl ﬁl-ﬁi erazinyl)-4-(2,4-dffl uor hené{%-S, 6,7,8,9, 10- hexah drchcl 0

oct a[ b] pyri di ¥ ﬁre%-n l;%ﬁ? h'1; gadurch gekennzel gyﬂzé- aﬁ}fyh‘!-pl oyazinyl)-4- 2,4-difluorphe-

2- (4-n- Propyl - 17654 % 15Rprahydroqrgoqctalliy AFILpRRT §'n Baugeagdivengsalz davan hargRsit Yl oo

ctal b] pyri di ni Oggrg %\rr]! C| rseﬁ aﬁi ic}uircg %ﬁé}ll % y! r& - -Flr3' -1-piperazinyl)- uorphe-
BERVIIR G Ny it ecin Sy el A
a[ b] pyridin oder”ern Sl'uread="drtion Z davon. .

2- (4- Met hyl - 1esDi/Beh@R hath|ahspfiich 4, dhadiin dereRri2Bi8RNER kiaP2-QuMotif- Rpigdla NG ap4rbrprot G-
ooct a[ b] pyri di ng@g@lo,16hékarydrocycRadsbibjrai Daétot FBaRIditionsSalzldavon Yiergbsdht Wiy ZUr
Herstel l ung ei ner Verbi ndung der Fornel (1): 40

R2 12 .13, $6Hatwon nach Angpuch 1, dadurch gekennzelchnet, daB 2-(4-NiédhyRbpiperazinyl)-4-(2,4-difluorphe-
((CH UR7 nyl)-5,6,7.8,9,10-hexahydrédygloactalb]pyridin oder ein SHureadditionssalz davon hergestellt wird.

\ - 18. Verfahren zur Herstellung einer psychotropischen Zusammensetzung, dadurch gekennzeichnet, da8

o als aktiver Bestandteil eine wirksame Menge der Verbindung der Formel (I), wie in Anspruch 1

20 angegeben, oder ein pharmazeutisch annshmbares Salz davon und ein pharmazeutisch annehmbarer

Tréger oder ein Verdlinnungsmittel vermischt werden.

16. Zusammensetzung nach Anspruch 15, dadurch gekennzeichnet, daB der aktive Bestandieil die
Verbindung, die gem&B8 Anspruch & hergestellt worden ist, oder ein pharmazeutisch annehmbares Salz
25 davon ist.

17. Zusammensetzung nach Anspruch 15, dadurch gekennzeichnet, daB der aktive Bestandfeil die
Verbindung, die gem&8 Anspruch 6 hergestellt worden ist, oder ein pharmazeutisch annehmbares Salz
K_/ davon ist.
30
18. Zusammensetzung nach Anspruch 15, dadurch gekennzeichnet, daB der akiive Bestandteil die
Verbindung, die gem#R8 Anspruch 9 hergestelit worden ist, oder ein pharmazeutisch annehmbares Salz
davon ist.

ss Patentanspriiche fiir folgenden Vertragsstaat : GR

Ao 1. Verbindung der Formel (I):

(1)

50

worin
85 n 3, 4, 5, 6 oder 7 bedeutet,
R! ein Wasserstoffatom, Ci-Cio-Alkyl, Cz2-Cs-Alkenyl, C2-Cs-Alkinyl, Cs-Cg-Cycloalkyl, Cs-Cs-
Cycloalkyl(Cs -Cy)alkyl, Hydroxy(C2-Cs)alkyl, Ci-Ca-Alkoxy(C2-Cs)alkyl, Acyloxy(Cz-Cs)alkyl, unsubstitu-
iertes oder substituiertes AroylCi-Cg)alkyl, unsubstituiertes oder substituiertes Aryl, Heteroaryl oder
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1

,
2n Ne~~~~ 50 e

worin 55 n 3, 4, 5 6 oder gpapskydagtgr Rl ei n Wasse ‘lll Hmmm“l“l
Cl-C o-Akyl, C2-Cs-Alkenyl, C2-Cs-Alkinyl, C3-ca-Cycloal k e
Cycl oal kyl (G - C4)al kyl, Hydroxy(C2-Cs)al kyl, G -Cs-Al koxy(C2-C6) al kyI

Acyl oxy( C2- CE)fs¥llbpdleutetinsubst i tu- iertes oder substituiertes

Aroyl (Ci - 06) al kyf R¢ ung 8 lipishjorler ustersehiedtiehesindsund e pin Waeserstoffatan \yain Halpgeratayn (Gy1Ce-
oder 74 | Alkyl, Cy- 4-Alkoxy, Trifluormethyl oder Hydroxy bedeuten,

EP O
385 237BL RY, R° und R® gleich oder uftargopipglich ssingjund j pin 1Wassersiafiptoms £1-Cardlsyl oder
bedeut et ,® R2 Lmawmedgw 6#“ a6 2xehyo FE R, Wil otesPidepa,ng” Fivactbipating oder Ci-Cs-
Wasser st of f at
Tri fl uor net hyI anélfl Fi E del5 glagrhtihgéhch ﬂﬂd urﬁég mepaﬁgrsgﬁg?ra ﬂé)eé}d(gpa-Alkyl bedeuten,
unterschiedlic r@u}ég tljo ssgz Crpavglrxasser stof fatom Cl-C6-Al kyl oder 5

oere

Phenyl begdeut en er I'n zwer von R4, R5 und R6 unter Bil dung ei ner

Ei nf achbi nd?”ﬁlsﬁﬂﬁﬁ q’aclpﬁnspmcllfxl urgﬁla ié’l'n&d 1 éi'rpWag@r b ﬂ\Ikyl
unt er schi ed @1@(3 f Hy&ofld)-CBRAEESE

m 2 oder 3 beCB%Hzo GG, -CR1ARTIgrHIRE WorinCkid PRGN gﬁb ﬁﬂ?éﬁad eﬁlav@&hrchd E -Cs-Alkyl
gekennzel chnetoderd8Bc;lAlkoxy substitu@dd s@hﬁ&nﬁle(fztlh Vi EByridyh, I)ynm l, C2-Cs-
3 20 15 Alkanoyl odeRuroyl bedeutet, R6 25 worin X ein

Austri ttsat om odm# urasRieyiefs oldéri Jnte&gmw@ﬂsuﬁaaﬁetﬁ &ih waesirsa’i?atorR&m Rdogegom, Risthy!
und n di e oberdgapaipeyicdedi®l i ni ti onen besitzen, mt einer Verbindung der
Formel- (I11): ~3B* RS und R® gleich oder unterschiedlich sind und je efnCNEsserstoffatoniRBdériNC1-Ce-Alkyl
N-RL\_ bedeuten oder (woiin JweBdsier/voehwane YN diskdn, unteBBildnnh von Gi-62-Alloden ggbupdéresingn
Definiti ehen besRtundrf¥ gleieh odas untersaiedligh siadyindi jorpif Wapserstofigierm oget CeLaAlkyl bedeuten,

Wasser st of f at om W&edeuet. ei ne Ver bi ndung der Fornel (1-4): 40
R2 R3 der ein S#ureadditionssalz davon. R

3. Verbindung nach Anspruch 2, dadurch gekennzelchnet, daB R' ein Wasserstoffatom, C;-Cs-Alky), Cs-
26 Cs-Cycloalkyl, Hydroxy(Cz-Cs)alkyl, Ci-Cz-Alkoxy(Cz-Cs)alkyl, Acetyloxy(Cz-Ca)alkyl, C3-Cs-Alkenyl
oder C2-Cz-Alkanoyl bedeutet,
R2 und R3 gleich oder unterschiedlich sind und je ein Wasserstoffatom oder Halogenatom bedeuten
oder worin einer von ihnen ein Wasserstoffatom und der andere ein Halogenatom, Methy! oder Methoxy
\/ bedeutet,
30 oder ein S#ursadditionssalz davon.

4. Verbindung nach Anspruch 3, dadurch gekennzeichnet, daB R? und R?® gleich oder unterschiedlich
sind und je ein Wasserstoffatom oder ein Fluoratom bedsuten, oder ein Séiu!'eadditionssalz davon.

35 &. Verbindung der Formel:

N
RZl R3l
4@
pu R?l
R81
§0
worin
m 3, 6 oder 7 bedeutet,
R!! ein Wasserstoffatom, Ci-Cg-Alkyl, Ca-Cs-Cycloaltkyl, Hydroxy(C2-Cs)alkyl, Ci~Cz-Alkoxy(C2~
55 Cs)alkyl oder Cs-Alkenyl bedeutst,
R2' und R gleich oder unterschiedlich sind und je ein Wasserstoffatom oder ein Fluoratom
bedeuten,

R7' und R®' gleich oder unterschiedlich sind und je ein Wasserstoffatom oder C:-Cs-Alky!
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t
1) [y

S C _ (1-4 ;
}?14 unsubcs'lt-?rt ﬁ?ertes oder substitui erfzgaggﬁ?y?I odor Benzyl oxumumm MLIC!“!II

R
bedeut.et (wobei der 55 Substituent an dem Phenylring von Berzyl® u
Benzyl oxycar bonfededth G ied, ausgew-hlt aus Niedrigal kyl, N edrigal koxy und
el.nem Hal ogenat 84¢f eip SEyreageiipnsgalzdgegn. R4 Rs, RI-, R7, mund n die oben
gegebenen Definjtfonen besitzen, der I—gldro enol yse unterworfen wird, 75
EP 0 385 237 8g1Verbindung nach Anspruch 1, dadurch gekennzqighne dﬁ.”]ﬂﬂﬂ'ﬂ_el‘{fibl"fur(gcﬂer Formedy | | e,
wenn R ei A Wasserstof fat om bedeutet, el ne Verbindung der Fornel (1-5): R2
R3 R 2)H2) ( N~~~ N NFp 115 35 R 6
RS~J i worin R15 Methyl oder unsubstitui erff'es oder®substituiertes Benzyl
bedeut et (wobel der Substituent an dem Phen¥y ri des Benzyls ein Gied,
ausgewdhl t ,aus Ni edrigal kyl, Niedrigal koxy u nem 20 Hal ogenat om
ist) und R2, R3, R4, Rs, R6, R7, R8, mund n oben gegebenen
Definitionen besitzen, mt Ethyl chlgptzarbonat
1- Chl or et hyl chl orcarbonat unter Bildu | ey rbi ndung der Fornel (1-6):
25 R5 (CH2) | R32 7N (1-6 ) 3s

R6 15 \9\'N worin E{ hoxycarpo odor 1
- Chl or et hoxycar bonyl bedeutet und R2, Ry , , RR~rRE, mund n die
oben gegebenen Definitfonen besi tzen,, ei ner VeANaimdung der For nel

(1-7%:-40 7 (1-6 5® ~~~~R. (C2~

(CH2L r R7( ) N R 1 6 356R6 worin R17 Acyl bedeutet, R2, RS,
R4, Rs, R R, R8, mund n die oben gegebenen Definitionen besitzen,
ungeset zt wird, Sy¥P® gt von ei ner Hydrol yse der Verbi ndung der Fornel (I-6)

oder (1-7), oder 7\§4q er 5 bedeutet,
R12 ein Wasserstoffatom, C;-Cgz-Alkyl, Cs-Cs-Cycloalkyl, Hydroxy(Cz-Cs)alkyl, Ci-Cz-Alkoxy(Cz-

Cs)alkyl oder Cs-Alkenyl bedeutet,
25 RZ und R* gleich oder unterschiedlich sind und je ein Wasserstoffatom oder ein Fluoratom
bedeuten,
R*2, R52 und RS2 gleich oder unterschiedlich sind und jo ein Wasserstoffatom oder Ci-Ce-Alkyl
bedeuten oder worin zwei davon unter Bildung von Gy -Cz-Alkylen gebunden sind,
L/ oder ein S#ureadditionssalz davon.
30

7. Verbindung nach Anspruch 5, dadurch gekennzeichnet, daB ny 6 bedeutet,
R Gy-Cs-Alkyl, Ca-Cs-Cycloalkyl oder Hydroxy(C2-Cs )alkyl bedeutet,
R2' und R¥ glsich oder unterschiedlich sind und je ein Wasserstoffatom oder Fluoratom, substitu-
iert in der 2- oder 4-Stellung des Phenylrings, bedeuten,
35 R7* und R8! je ein Wasserstoffatom bedeuten,
oder ein SHureadditionssalz davon.

8. Verbindung nach Anspruch 6, dadurch gekennzeichnet, daB n. 5 bedeutst,
. R'2 C;-Cs-Alkyl, C3-Cs-Cycloalkyl oder Hydroxy(C2-Cs )alkyl bedeutet,
40 : R?? und R3? gleich oder unterschiedlich sind und je ein Wasserstotiatom oder Fluoratom, substitu-
jert in der 2- oder 4-Stellung des Phenylrings, bedeuten,
R*2, R52 und RS2 alle ein Wasserstoffatom bedeuten oder worin zwei davon unter Bildung von Ci-
C2-Alkylen gebunden sind und der andere ein Wasserstoffaiom bedeutet,
oder ein SAureadditionssalz davon.
45

50
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EP 0 385 237 Bl forrrrrlj 111111 3111
M s (d) in Falle, wenn R sine argkegggsiesymd ung al s sin Was m’”m ﬁl”',””"’
besitzt, G.ne Verbindung der Fornel (1-8): 5 S

El ~~~p~~~~~~ 2 E3 10R4 RS

1-8) 15 El 6 SwoYerkindapy napiBAnspuych §dadufell gekepnzakghneyrdalisid wed'ﬁ@lnétburderg@g@benen
Definitionen besitzen, mt siner 20 Ver bi ndung der Fornel (I1V):

R82z (IV) worin Z den reaktiven Rest sines Al kohols bedeutet und R18 die

gl ei che Bedeutung wie R, 26 ausgenommen sin Wasser st of f at om

besit zt, ?Jngesetzt wi rd, und gegebenenfgil s die Form der Verbi ndung der

For nel (I) in sin Saureaddi tionssal z l" ungewandelt wi rd. 16.

Zusamenset zung, dadurch gekennzel chnef, daB s{e als aktiven Bestandteil
sine wirksame Menge 30 der Verbi ndung deét Formel (1), wie in Anspruch 1
angegeben, oder ein Salz davon im &€ (it einem Trager odor
VerdOnnungsmtteI enthalt. 17. Zudanmejset zun ch Anspruch 16, dadurch
gekennzei chnet, dag der aktive Besk\andi 111 di/e Verbiyglung, wie sie in
Anspruch 5 angegeben ist, oder sin Salz davonisy. 35 18. Zusanmenset zung
nach Anspruch 16, dadur ch gekennzel chnet, daR der aktive Bestandteil die
Ver bi ndung, wie sie in Anspruch 6 angegeben ist, oder G n Sal z davon ist.
19. Zusammensdstzwmmg nach Anspruch 16, dadurch gekennzel chnet, daB der
aktive Best andt eRI® Mbithg), EByl, PropyV8utpli Peityhgler Mydeoxpatieyl bederdtspr uch 9 angegeben

i st,yoder sin SaRZ ethaWassersteffatompiderFiuo@Hmmedeutet,
W oder ein Sdureadditionssalz davon.
20

10. 2-(4-Ethyl-1-pipsrazinyl)-4-(4-fluorphenyl)-5,6,7,8,9,10-hexahydrocyclooctalblpyridin oder ein S&ureaddi-
tionssalz davon.

11. 2-(4-Ethyl-1-piperazinyl)-4-(2,4-difluorphenyl)-5,8,7.8,9,10-hexahydrocyclooctalblpyridin oder ein Sdure-
25 additionssalz davon.

12, 2-(4-n-Propyl-1 -p|perazmyl)-4-(4-ﬂuorphenyl)-s 6,7,8,9,10-hexahydrocycloocta[blpyridin oder ein Sdure-
additionssalz davon.

30 13. 2-(4-Methyl-1-piperazinyl)-4-(4-fluorphenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridin oder ein S&uread-
ditionssalz davon.

14. 2-(4-Methyl-1-piperazinyl)-4-(2,4-difluorpheny!)-5,6,7,8,9,10-hexahydrocyclooctafblpyridin oder ein Siu-
readditionssalz davon.
35
15. Verfahren zur Herstellung einer Verbindung der Formel (1):

45 R4
s 7N , o
R 3 {CH,) R
2m
T 20 X
N N N-R
50
R6 RB
worin
55 n 3, 4, 5, 6 oder 7 bedeutet,

R! ein Wasserstoftatom, Ci-Cio-Alkyl, C2-Cs-Alkenyl, C,-Cg-Alkinyl, Ci-Cg-Cycloalkyl, Cz-Cs-
Cycloalkyl(C1~Cs )alkyl, Hydroxy(Ca-Cs)alkyl, Cs-Ca-Alkoxy(C2~Cs)alkyl, Acyloxy(Cz2-Cs)alkyl, unsubstitu~
iertes oder substituiertes Aroyl{(Ci-Cs)alkyl, unsubstituiertes oder substituiertes Aryl, Heteroary! oder
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EP 0 385 237 B11 Revendl catlons Revendl catl ons pour | es Etats contractants

D P e S | 1]

( 1) 20 dans laquelle n est tgal A3, 4, 5 6 ou 7, R est un at
d' hydr ogbne, unAgyeadpdetC, - Clo al kyl e, C2- Cs alcenyle 02-Cs alc ner C3-Cs
cycl oal kyl e, C3- C$2&0¢ F‘%&'F'%Pde( @"9’5@&5“&‘7‘ gipd &nd g Wis;erete!woa\s)em \ppenatom; CGs-
al coxy- (C2- Cs)af“k‘S}I(éCS o Xifiuor Ef?y' ’éﬁyﬂ’ yeb ed%‘ 4%%?% %Iﬁ;&)ecsgsbsél t ub
ou non substitu 17V
acyle, R2 Bt R3(Ig Rﬂ E‘?ﬂ' J‘QE" ete! m;ﬁsﬁeﬂ'idss e‘t"feaP'éﬂlug%&!m' Rnfrgtlindurgno 'E%‘ngJ
d' hydr ogene, un® ou

el erged PR g e e G B

trifluoronethyle 9#25
desi gnent Chacusq%)ssné .t.‘ﬁ;éganzg msn PP Rzeidnna Saad| V! © ou_phenyl e
ou deux de pour “T or mer Gne 1i ai son sinple ou 30
un groupe G -C3 alkylbne 7 et RB sont i dentiques ou differents et

desi gnent chacun un atone d' hydrogAne ou un groupe Cl -C3 al kyle, m est

egal a 2 ou 3, ou un sel d' addition g2aci degdudit conpost. 35 2. Un conpost
selon la revendication 1, solon | aquekle Ry est un atone d' hydrogene, un
groupe C Co al kyle, Cs-Cs cycl oal kyl 8§ ~ydr oxy- (&-Cs) al kyls, CO-C,

al coxy- (C2-C4) al kyl e, 02-04 al canoyl oxff- (CP- Cs)al kyl e, un groupe

benzoyl - (C2-Cs) al kyl e dans Ieguel | a pY dn phenyl e peut eventusl| enent

6t reysubstitues par un hal ogRne, h-groupe Ci-C3 al kyle ou G -C3 al coxy,

&- CA_al cenyl e, C2-G al ¢cynyl e, ‘0 fdyle, pyrimdyle, C2-Cpsrmjcanoyle
ou furoyle R2 et R3 sofit ideniiqgues o ififtrents et ddsignent chacun un

atome d' hydr ogbne, un atome df ﬁnbgbne usAgroupe net hyl e ou net hoxy, R4,
R5 et R6 sont identiques ou dif

el de§|gnent chacun un atone
d' hydrogbne, un groupe Cl-C4,8 er, ou bien deux d entre eux sont conbi nes
pour former un groupe C, -C2 al kylene, 45 R7 et R8 sont identiques

ou differefits et aji%?ik% e iAot Uhe OB g oY SLGORGE 16 B R s FsORP o i Sp2n
eg

al kyl'e, m est n Definitionen besitzen, mit einer Verbindung der Formel (1if):

W,
30 (CH ) R7
[ P
HN N-Rr1 (III)
r8
35
e worin R', R?, RE und m die oben gegebsenen Definitionen besitzen, umgesetzt wird,

(b) im Falle, wenn R' sin Wasserstoffatom bedeutet, eine Verbindung der Formel (I-4):

45

(1-4)

50

worin R unsubstituiertes oder substituiertes Benzyl oder Benzyloxycarbonyl bedeutst (wobei der

56 Substituent an dem Phenylring von Benzyl und Benzyloxycarbonyl ein Glied, ausgewidhit aus
Niedrigalky!, Niedrigalkoxy und einem Halogenatom, ist) und R? R3, R*, R°, R®, R?, m und n die
oben gegebenen Definitionen besitzen, der Hydrogenolyse unterworfen wird,
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oujbien un sel d' addition d' acide dudit conpos6. 50 3. Un conposa sclon |la
revendi cation 2, solon laquelle Rl gpigass yr®ie d' hydrogene,

C -Cs al kyle, C3-Cs cycloal kyl e, hydroxy-(C2-Cs)al kyle, G -C2 rmf"ﬁ"'ﬁelllu"Ill" ,III
al coxy- (C2-C3) al kyl e, acttyl oxy-(02-C4)al kyl e, C3-04 al cdnyl e ou -

al canoyl e, R2 efc) ReFalie;wenr Rfcaint WM&O‘@@MWMM@W@ Yerbindune drdiocrel (l-éh acu n un
at.one d'hydrogbne ou un atone d' hal og~ne, ou |'un des deux est un atone

d' hydrogene et |'autre est un atone,d' hal ogAne, un groupe 55 nmet hyl e ou
met hoxy, ou un sel d'addition d acRae dud®t conpos6. 4. Un conpost solon |a
revendi cdtion 3, solon laquelle R2 & R3/sont identiques ou differents et
desi gnent chacun un atone d' hydrogbn un atone de fluor. 78 *C L
M S ou un sel d' addition d acide dud npose. 5. Un conpose de fornule: S
R21 R31 10 1 N N R 15 dans laquelle ni est 6gal & 3,
6 ou 7, est u d ydrogbne un groupe Cl1- kyl e,
C3-C6 cycl oal kyl e, hy KOXY - )aI C? al CRKY- (C2-Ca) ky e ou Ca
al c~nyle, R21 et R31 Sont er et desi gnent chacun un

Qthues ou
atone d' hydrogbne ou un ato énfl laE®nt identiques ou
différents et ddsignent chacu tone d ne ou un groupe 25

Cl-C3 al kgyl e, ou un sel d' gddition d' acide ﬁﬁégé\bon%OSG 6. Un conpose
selon la revendication 1 qui est un conpos6 de formule: 30 R22 R32
35  R42 40 NCcR N12 R62 45 dans | aquelle n2 est 6gal & 4 ou 5, RI12

est wn atone d' werdrRIQMetayl oden ugsubsiipiertéslod@Bubstituiettes, Be@zyl BBewist dwabeil dey/Substituent an
hydr @xy- ( C2- Cs) ddnk \Phenylring des Benzyls ein Glied, ausgew#hlt aus Niedrigalkyl, Niedrigalkoxy und einem

20 Halogenatom, ist) und R2, RS, R*, RS, R, R7, R®, m und n die oben gegebenen Definitionen
besitzen, mit Ethylchlorcarbonat oder 1-Chlorethylchlorcarbonat unter Bildung siner Verbindung der
Formel (1-6):
2 3
25 R : R
¥./ R4
30 | (I-6)

R ! N /(caz%n-’
(CH,)
>2<n/ NN -RYS

worin R Ethoxycarbonyl oder 1-Chlorethoxycarbony! bedeutet und R?, R3, R*, RS, RS, R’, R¥, m
und n die oben gegebenen Definitionen besitzen, oder einer Verbindung der Formel (I-7):
40

r2 r3

P

R4

5 Z : \ SN 5 (1-7)
R (CH,) R
2m
50 (CHZ)H ! 2 / /17
S< S NN MR
r6 rB

56
worin R Acyl bedeutet, R?, R3, R*, R®, Rf, R’, R®, m und n die oben gegebenen Definitionen
besitzen, umgesetzt wird, gefolgt von einer Hydrolyse der Verbindung der Formel (I-6) oder (1-7),
oder
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E 3

C, -C2-al coxy-(C2-C3)al kyle ou C3 alcenyle, R22 et R32 sont idenfgp

di ff6rents et designent chacun un at @&peo 885@3#rBIgbne ou un ato llﬂlﬁma""""””"
50 * R42, R52 et R62 sont identiques ou diff~rents et désignéntt * s =
chacun un atone d' hydrogbne ou un groupe Cl -C4 alkyle, ou deux d entre eux
sont combi ngs podf i Eallgreyenyy R’ gipeyafjdare Eedeutung jale winiWessergfeffatom basitzt, @ing Yeibindung der

d' acide dudit cof®88"®7. Un conmpos6 selon |a revendication 5, selon

| aquel l e ni est 6gal a 6, 55 R1' est un groupe C -Cs al kyle, Cs-Cs

cycl oal kyl e ou hydroxy- (C2-C4)al kyl e;; R21 ety R31 sont identiques ou

differents et d6si gnent chacun un at®me d' [R/drogbne ou un atome de fl uor
substitu4 dans la position 2- ou 4- noyau phdnyle, R171 et R81 d~si gnent
chacun un atone d' hydrogbne, 79 ou AM¥sel d'addition d' acide dudit
conpose. 8. Un conpos4 selon | a revend ion 6, selon |aquelle n2 est egal
A 5, R12 gst un groupe Cl-Cp4alkyle, C3<€S cycloal kyle ou

hydr oxy- (C2- C4) al kyl e, 5 R22net {R32 sont identiques ou gifferents
et ddsi gnent chacun un gt oms ; 3 %gat)omap\de fluor stBSEtud
dans la position 2- ou 4- du @%qu ph d, ,ﬁ%% et R62 sont tous des
atones d' hydrogbne, ou deux W NSONMy conmbhgays pour fonner un groupe
C -C2 alkgyyl ne et |"autre est me d' hyd%ou un sel d'addition

d' aci de dudit conpose. 70 9RUn conpos6 sel onTa& rewgldi cation 5 qui est un
conpose de fornule: F 15 R~~~3 3 20 CCN N-RN 325 dans | aquelle
R13\est un groupe mthyle, dthyle, propyle, butyle, pentyle ou

hydriQy~t hyl e, R8FineRg RyyRafofB. § R dmogdmedie gbanngegehgnen Refinifinem pesitzen, mih eiver|
d' addi ti of® d' aci ¥ebipdvae derfeimebde. 30 10.

2- (4- 6t hyl - 1- pi per azi na(lla) -4-(4-fluorophenyl)-5,6,7,8,9, 10- hexahydr ocycl ooct
a[ b] pyridine ou Bn%sel™ addi- tion d' acide de cello-ci.

worin Z den reaktiven Rest eines Alkohols bedeutet und R™ die gleiche Bedeutung wie R,
25 ausgenommen ein Wasserstoffatom, besitzt, umgesetzt wird, C

und gegebenenfalls die Form der Verbindung der Formel () in ein SHureadditionssalz davon

umgewandolt wird.

p 16. Zusammensetzung, dadurch gekennzeichnet, daB sie als aktiven Bestandieil eine wirksame Menge
30 der Verbindung der Formel (l), wie in Anspruch 1 angegeben, oder ein Salz davon im Gemisch mit
einem Tréget oder Verdlinnungsmitiel enthélt.

17. Zusammensetzung nach Anspruch 16, dadurch gekennzeichnet, daB der aktive Bestandteil die
Verbindung, wie sie in Anspruch 5 angegeben ist, oder ein Salz davon ist.

18. Zusammensetzung nach Anspruch 16, dadurch gekennzeichnet, da8 der aktive Bestandteil die
S’ Verbindung, wie sie in Anspruch 6 angegeben ist, oder ein Salz davon ist.

19. Zusammensetzung nach Anspruch 16, dadurch gekennzeichnet, daB der akiive Bestandieil die
40 Verbindung, wie sie in Anspruch 9 angegeben ist, oder ein Salz davon ist.

50
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11. 2-(4-6thyl-
- pi perazinyl)-4-(2, 4-di f | uor ophdnyl )P0 $85/237 B3, 10- hexahydr oc '-
dine, ou un sel d addition d acide de cello-ci. 35 12. *ﬂ““ﬂ"ﬁl“ﬂ“ﬂl“““ _
2-(4-n- propél-l pﬂgﬁra2|nyl) 4- (4-fluorophdnyl)-5,6,7,8,9, 10 hexahybrocyc o]

oct a[ b] pyr i Beveadicaliensn se| addition d aci de de celle-ci.

2- (4- m-t hy| Ravepgigations payr|iss ﬂafﬁﬁpwmws)-@ B, GHAPE) DE(ﬁﬂw@ﬁdﬁgﬂdrl&cwe IS6oc
ta[b]pyrldlne ou un dition d acide de cello-ci. 14.

2- (4- mat hyl *1- |°68P°55F?lb’r'?“'°40(2 4-di f1 uor ophonyl ) -5, 6, 7, 8, 9, - 10- hexahydr ocy
cloocta[b pyridine, ou un sel d' addition de cello-ci. 45 50 55 80 >

~~~~~~~~ EP 0 385 237 Bl riL L M1l ot 1111 12131 1l
11111 1111 15. Un proc6d6 de pr6parﬂﬁ|on ®“un conpos6 de formule (1): P. 2
R3 5 R4 15 dans laquelle n est 6gal § 3,4/5,6 ou 7, R est un atone

%.C6 alcenyle, C2-C6 al cynyle, C3-Ce

yt e, hydroxy-(C2-CE)al kyle, Cl-Ca

-Cs )al kyle, aroyl-(GC -C6)al kyl e

.bstltue ou non substitud, hﬁteroa- ryle
et dd5|gnent Ehbcun un

-C6 alkyle, G -C6

-g@nt identiques ou

d' hydroggpne, un groupe Cl-Clo al kyl e,
cycl oal kyle, Ca-C6 cycl oal kyl -(d -
al coxy- (C2- Co6) al kyl e, acqu*y 20
substitud ou non substitu4, ard’e
ou acyle, R2 et R3 sorg5i dent}
at one d' leydrogene, un atone
al coxy, trifluoronethyle ou
differents et ddsignent chacun xh—a un groupe 25 G
-C6 \alkyl e, ou phdnyle ou &A deux des R4, 8sont conbi nes pour
form& une |iaison sinple ou un groupe Cl- C6 al kyl bne, R7 et R3 sont
identiqué&s ou differents et dd5| nent chacun un atone d' hydrogene ou un
groupe el - Ca9815k3puglie nipsieigel ao? 5895701 3,
R" est un atome d' rogéne, un groupe Ci-Cro alkyle, C2-Cs alcényle, C2-Cs alcynyle, Cs-Cs
cycloalkyle, Ca3-Cs cycloalky!-(Ci-Cs )alkyle, hydroxy-(Cz-Cs alkyle, C1-Cs alcoxy-(Cz-Cs )alkyle, acyloxy-
(C2-Cs )alkyls, aroyl~(C1-Cs)alkyle substitué ou non substitué, aryle substitué ou non substitué, hétéroa-
25 ryle ou acyle,
R? et R3 sont identiques ou difirents et désignent chacun un atome d'hydrogéne, un atome
d'halogéne, un groupe C1-Cs alkyle, C1-Cs alcoxy, trifluorométhyie ou hydroxy,
R*, R® et R sont identiques ou différents et désignent chacun un atome d'hydrogéne, un groupe
Ci-Cs alkyle ou phényle, ou deux des R*, R® et Rf sont combinés pour former une liaison simple ou
30 un groupe C1-Cs alkyléne,
R’ et R® sont identiques ou différents et désignent chacun un atome d’ hydrogéne Oou un groupe
C1-Cs alkyle,
m est égal 4 2 ou 3,
ou un sel d'addition d'acide dudit composé.
35
2. Un composé selon la revendication 1, selon laquelle R' est un atome d'hydrogéne, un groupe C;-Cio
'\_,- alkyle, Cs-Cs cycloalkyle, hydroxy-(C2-Cs)alkyle, C1-Cs alcoxy-(Cz-Cs)alkyle, C2-Cs alcanoyloxy-(Ca-
Cs)alkyle, un groupe benzoyl-(C2-Cs)alkyle dans lequel la portion phényle peut éventuellement &tre
substituée par un halogéne, un groupe C1-Cs alkyle ou Ci-Cs alcoxy, C2-Cs alcényle, C2-Cu alcynyle,
40 pyridyls, pyrimidyle, C2-Cs alcanoyle ou furoyle,
R2 et R3 sont identiques ou différents et désignent chacun un atome d'hydrogéne, un atome
d'halogéne, un groupe méthyle ou méthoxy,
R*, R° et RS sont identiques ou différents et désignent chacun un atome d'hydrogéne, un groupe
C1-C. alkyle, ou bien deux d'entre eux sont combinés pour former un groupe C1-Cz alkyiéne,
45 R? et R® sont identiques ou différents st désignent chacun un atome d'hydrogéne ou un groupe
C1-Cs alkyle, '
m est égal & 2,
ou bien un sel d'addition d'acide dudit composé.

50 8. Un composé seion la revendication 2, selon laquelfe R' est un atome d’hydrogéne, un groupe Ci-Cg
alkyle, Cs-Cs cycloalkyle, hydroxy-(C2-Cs)alkyle, C1-C2 alcoxy-(C2-Cs)alkyle, acétyloxy-(C2-Cs)alkyle,
C3-Cs alcényle ou C2-C3 alcanoyle,
R2 ot R3 sont identiques ou différents et désignent chacun un atome d'hydrogéne ou un aiome
d’halogéne, ou I'un des deux est un atome d'hydrogéne et I'autre est un atome d’halogéne, un groupe
55 méthyle ou méthoxy, ou un sel d'addition d'acide dudit composé.

4. Un composé selon la revendication 3, selon laquelle R? et R® sont identiques ou différents et désignent
chacun un atome d'hydrogéne ou un atome de fluor,
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30‘ - ou un sel d'addition d' acide dudit conpose qui conprend (a) Ia
Ef];’i;:t :?gnl\eld‘ unxczgpose de formule (I1)EP 658%6%7&21;;~I~a§§el o x esH“m{ “H““ﬂ“ll‘l “l“‘

ou greupe separable et R2, R3, R4, R5, R6 et n sont

precedement , oW sphd'adgiiRgstasidpieuditepmrase (11): 50 (sCH 70 HN

55 \R8 dans laquelle R, R7, R3 et n1sont
comme defini & pYeoRehefrmulg; EP 0 385 237 Bl 1
I|II IIJIII i 1111 s

~~~~~~~~~~~~~~~~~~~~~~~~ C L MRZ~* (br3dans le cas ob R est un
atone d' hydrogbne, |l e traitenent par hydgrogébnol yse d' un conpos4 de fornule

(1-4): s === ~R2 R3 H5~~~~~~~ 10 RS -
) 2(CH2) R (1-4) 15~~~~~~~~~~- 1 dans
| aquel | e Rg4 est un groupe benzyle ou be xycar bonyl e substitu6 ou non

substitu6 (1le 20 substitua | e Jnoyau phenyl e dudit groupe
benzyl e ou benzyl oxycarbonyl e e8 choi si pg?li | es groupes

al kyles infdrieurs, alcoxy |nferkg§gs et flun gto ATal ogbne), et R2, RS,
R4, R5, Rr, R7, met n sont comme ~dydermynRl2(c) dans le cas ob

R est unmatone d' hydrogbne, |a r6a ‘un che formule (1-5): 25
R2 R3 R4~~~ R 81
\
W, dans laquelle ny est égal & 3, 6 ou 7,
20 R" est un atome d'hydrogéne, un groupe Ci-Cs alkyle, C3-Cs cycloalkyle, hydroxy-(C2-Cs)alkyle,

Ci-Cz alcoxy-(Cz-Cs)alkyle ou C; alcényls,
R?' et R sont identiques ou différents et désignent chacun un atome d'hydrog2ne ou un atome de
fluor,
R71 ot R®' sont identiques ou différents et désignent chacun un atome d'hydrogéne ou un groupe
25 Cy-C3 alkyls,
ou un sel d'addition d'acide dudit composé.

6. Un composé selon la revendication 1 qui est un composé de formule :

'
35
ré2
y“ s 2
(CHZJ
n 2\
r62 \__/
45 dans laquelle nz est égal & 4 ou 5,.
R'2 est un atome d'hydrogéne, un groupe Ci-Cs alkyle, Ca-Cz cycloalkyle, hydroxy-(C2-Cs)alkyle,
C1-C2-alcoxy-{C2-Cs)alkyle ou Cs alcényle,
R2 gt R sont identiques ou différents et désignent chacun un atome d'hydrogéne ou un atome de
fluor,
50 R*2, R52 ot R62 sont identiques ou différents et désignent chacun un atome d'hydrogé&ne ou un

groupe C;-C: alkyle, ou deux d'enire sux sont combinés pour former un groupe C;-Cz alkyléne,
ou un sel d'addition d'acide dudit composé.

7. Un composé selon la revendication 5, selon laquelle ny est égal 3 6,
55 R" est un groupe C1-Cs alkyle, C3-Cs cycloalkyle ou hydroxy-(C2-Cs)alkyle,
R?' gt R sont identiques ou différents et désignent chacun un atome d'hydrogéne ou un atome de
fluor substitué dans la position 2- ou 4- du noyau phényle,
R71 ot R désignent chacun un atome d'hydrogéne,
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~30 R?2.5 . cz {( CH2) R7

SSHZ) i 8 40 danszl gﬂqueﬁ gﬁgﬁgsgﬁ B:;NgrohlbslndR'?hylHm“lml“““mmmm
benzyl e substitue ou non substitue (le substituant sur |e noyau ph~rtyl & d

groupe benzyl & ¢sse! dipfdodpgide dudiiosposiar ni I es groupes al kyl es inf6rieurs,
al coxy inférieurs et un at one d' hal ogbne) R4, R5, R6, R7, R, m
et n sont (,*’or’rH% ?J'ﬁ Yong °“d§°é‘€"°"é°§fﬁ9%?é arbonate d' 6t hyI e ou

e Bope e Do ez
higltg;'hzgocggb%: 2 %%2 L {5 A Effz”ﬁé‘? iorl bhun 41 s Hrhosdte ot AP i 4

posntl n - y phényle,
52 Jt R o en ou d ‘entr? eux sont (mcrgginés pour fonner
R 8(H) Jl f m est un groupe

Cq-
ethoxycarbonyl’,@ﬁroue ;é% @&ﬂg ony e, R3, R4, R5, R6, R7, RS,

met n sgnt come ddfinis ci- dessus ou un conpose do formul e (1-7): 20R2

R 25 9. Un composé selon la revendiéktié’ts JﬁSest un composé de formule : CH
)77(17 dans laquelle R'7 est un groupe acyle, R2, R3, R4, R5, R6, R7, R8, m
of n sont conme definis ci- 35 dessus, suivie do |'hydrol yso du conpose do
formule (1-6) ou (1-7), ou bien (d) danp le cas o u R sst autre qu 'un
atons d'#yd rogene , 18 reaction d 'un gonpose do formule (1-8) 40

R '?.345 R5 R 1chro
(e -8) 50 ~R6N N -R dans
laquelsle R2, R3, R4, R5, R6, R7, R8, 8%nt conmo definis ci-dossus,
avocun conpose do 55 _ for 4
20 .
N7 N -gri3

25
dans laguelle R'? est un groupe méthyle, éthyle, propyle, butyle, pentyle ou hydroxyéthyle,
R33 @st un atome d'hydrogéne ou un atome de fluor,
ou un sel d'addition d'acide dudit composé.

— 30 10. 2-(4-éthyl-1-pipérazinyl)-4-(4-fluorophényl)-5,6,7,8,9,10-hexahydrocyclooctalblpyridine ou un sel d'addi-
tion d'acide de celle-ci.
11. 2-(4-éthyl-1-pipérazinyl)-4-(2,4-difluorophényl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine, ou un sel
d'addition d'acide de celle-ci.
35
12. 2-(4-n-propyl-1-pipérazinyl)-4-(4-tluorophényl)-5,6,7,8,9,10-hexahydrocyclooctalbJpyridine, ou un sel
St d'addition d'acide de celle-ci.

18. 2-(4-méthyl-1-pipérazinyl)-4-(4-fluorophényl)-5,6,7,8,9,10-hexahydrocyclooctalblpyridine, ou un sel d'ad-
40 dition d'acide de celle-ci.

14. 2-(4-méthyl-1-pipérazinyl)-4-(2,4-difluorophényl)-5,6,7,8,9,-10-hexahydrocyclooctalb]pyridine, ou un sel
d'addition de cslle-ci.

45

50

56
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R18-z (l1V) 83 EP 0 385 237 Bi i
1111¢112321121111112112121 L EPQpsEs daaq@iel | e Z est un r
d' un alcoal, et Rs est identique a Rl, sauf pour |'atonme d" m*m;m””m
l.a cqnversion 6ventuelle de Ia fornme du conpose de fornule (I)* ert u

d' addi ti on di@adindeccédé deprépeintion clunperenosd dafopwriedhot r ope conprenant comme

i ngr6dient actif une quantite efficace du conpos6 de formule (lI) nentionne
dans |l a revendication 1, ou d' un sel z)har rmézsautl guenent acceptabl e de ce
conpose, en n6l ange avec un support di | ygant phar maceuti quenent

acceptabl €. 17. Une conposition sel on\awevendication 16, selon |aquelle

| "ingredient actif est |e conpose rrent 10 dans | a revendi cation 5,

ou un sel pharnaceuti quenent accept abl ce conpos6. 18. Une conposition
selon |l a revendication 16, sefon uelN¢ I 'ingredient actif est |e conpos6
ment i onn6mdans | a revend%cati ogﬁ ot upksel phar ITB.CEUtI quenent {agcept abl e
de ce corrpose 15 19. Wa it~ on (Bel O I(a:Hﬁ di’cati on 16, selon

| aquel e |"ingr6-dient actif é@ﬁz)ﬁ: cg Wn/n dans | a revendi cation
9, ou un sel pharnmaceuti quenent D #gose. 20. Un conpose de
formula (1) mentionne dans | ags€ve d| cation 1 | 'gutilisation comre

pr epar ati @n pharnacauti que p%ur | es mal adi es psychoftRques. 20 21.
Utilisation d un conpose de fornmula (1) nentionne dans |a revendi cation 16
pour. | a prepar aktnsQauelieureat 4yaieyed,s8 6w phar maceuti que utile pour le

trait ement des naR'ach es apsy cgdroghueun grepe BHCHaslkydn S2-o dicényle FCATGs alcynyle, Ca-Ce
cont{act ant sulcycatiyle, £8-CGe SydealkiCpC:tadied chydioxypCefaeliate, 6nCdalcomy-(Caitplelkde, deyloxy-
formula (k9 : RIC2-Cslalkyle, ar@yl-{G+~CelalkyldRsubStilué3® non Ripstitud, aryld substitué ou non substitué, hétéroa-

N R1 rvleow(cyler~ ~~~~~~~ ) 40 dans laquelle n est egal a 3, 4, 5, 6
ou 7, RL est un a®opeRdsoy idewiguascou qififr p%s'@ﬂ@'ﬁc%l w?t@“e eﬁvweaﬂ dBrajIme,
C2-Cs al cynyl e dh&'S é@v ue%@ve?a% |alkyle &y d"f%’f a‘g Z kyl e,

hydr oxy- ( C2- CS) al B %‘8 guggg |$$ egt ch g #hydrogene, un groupe
(C2-Cs)al Byl e, carcgg"l" ph '? P P 2SN GBS T PO SAMEIDS SPy {igreer ugp Jjgigen simple
substitu4 ou nd son |den |ques ou g’fférents ot désignent chacun un atome d'hydrogéne ou un groupe

Ci-Cs alkyle,
U m est égal 3 2 ou 3,
30 ou un sel d'addition d'acide dudit composé qui comprend

(a) la réaction d'un composé de formule (ll) :

2 3
35 R R
R4
40
RS N (I1)
(CHz)n l P
X
45 RS

dans laquelie X est un atome ou groupe séparable et R?, R®, R*, R®, R® et n sont comme définis
précédemment, avec un composé de formule (i) :
50

AN N-rl . (III)

dans laquelle R, R7, R& et m sont comme définis précédemment,

r8
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ryie ou acyle, R2 et R3 sont idantiques ou differants et desig '
un atome.d' hydrogane, un atome d' hagpghgsgszg19roupe G -Cs al Hﬂ““ ﬂmmm””“l
al coxy, tnlfluoronethyle ou hydroxy, R4, R5 et R6 sont identi
diff 7rents et designent chacun un atone d' hydrogbne, un groupe O C— :
al kyl e, ou phen) danola chs enR'cestion alanse @rydrognecte triGMeatper yddnolgs (UdLBbMPEE e r
une |iai son sirfpmalede un gr oupe Cl-C6 al kyl bne, R7 et R8 sont identiquas ou
differants et ddsignent chacun un atone d' hydrogane ou un groupe Cl-Ca
al kyl e, mestdgal a2ou3, 55 QU E” sel g'addition d' aci de dudit conpos6

R

qui conmpfend 84 EP 0 385 237 Bi R * Ij M1
0 (a) la reaction d' un conpose de foO £ (11): R2 R3 5~~~~~~ 10 ~
~ ~ S (3 (rn)
R5 15 R6 dang juel | e X est un atone ou groupe

conne definis precedement, avec
I 1) 25
corme, dMinis fredédement,

separable et R2, R3, R4, Rp4 R6 et n
un conposd de fornule !I(,lll) Y )
\ 8 dans | agur?| e

(b) dans le cas 0O Rl est ufc Rtralterrent par

hydr ogenol yse d' un conpose d ’ﬁfe R3 35 45
dans | aggel |l e R14 est un groupe~eehzyle ou ben ycar bonyl e substitue ou
non substitue (18 substitud t sur ie noyau g8udi t groupe benzyle ou

benzyl oxycarbonyl e est un 4l dnment choisi parm I es gr oupes al kyl es
infQieurs, alcoxy inferieurs et un atone d' hal ogene), et R2, R3, R4, R5,
R6, QO RiEns laetle R™seshun @omupe berdyle oL eryloxyCatbongie rsubstitué ou non substitué (le
. 20 substituant sur fe noyau phényie dudit groupe benzyle ou benzyloxycarbonyle est un élément choisi
parmi les groupes alkyles inférieurs, alcoxy inférieurs et un atome d'halogéne), et R2, R3, R, R®, RE,
R7, m et n sont comme définis précédemment,
{c) dans le cas ol R' est un atome d'hydrogéne, la réaction d'un composé de formule (I-5) :

25

R? rR3
\— 5
R4
RS ”“,—-7<-\' N (cty) g7 (I-5)
(CHy) [ P

) P e st
S RS %RS

40 dans laquelle R' est un groupe méthyle ou un groupe benzyle substitué ou non substitué (le

substituant sur le noyau phényls du groupe benzyle est un élément choisi parmi les groupes alkyles
inférieurs, alcoxy inférieurs et un atome d'halogéne), et R?, R®, R*, R®, R®, R’, R®, m et n sont
comme définis précédemment, avec le chlorocarbonate d'éthyle ou le chlorocarbonate de 1-
chloroéthyle pour donner un composé de formule (1-6) :

50

55
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p 2
7

atome d hydr ogbne, |4 r6action d un 2”@%’;5;%;?%20?3 - R'R:Iﬂlflllmﬂmﬂlllllﬂll
510 R5 » ( (CH2m
(CH2) &~~~ ',2 18 R6 \ N8 dans Iaquelle

R15 est un groupe nethyle ou un groupe benzy| e substitu4 ou non substitu6
(l e substituant sur |e noyau phenyl eRtlu gr e benzyl e est un el enent

choisi parm |es groupes al kyles 20 ynfoérieurs, alcoxy inferieurs et
un atone d' hal ogbne), et R2, R3, R4, R , R7, R8, met n sont conme
definis pricddenment, avec |e chloroc te d ethyle ou le

chl orocdrbonate de 1- chl orogejhyle po nner un conpose de formule (1-6):
28 R rRRY R3 30

R3 (CH2)s I\ N 35 e}ans | aquefl¥26R16 est
un groupe gt hoxycarbony)lqe ou # et R2, R3, R4, Rs,

R6, 40 R7, R8, met n tJus ae,ssus ou un conpose de
formule (1-7): 45 50

7 1-7) (CH2 n®S 885 dans | aquelle R17

est un groups acyle, R2, R3, R4, Rs, Rr-, R7, R8, met n sont comme d~finis

Cci - dessus suivie de | Phydrol yse du conpos4 de formule (1-6) ou (1-7), ou

bi en 86 dans laquelle R® est un groupe éthoxycarbonyle ou 1-chioroéthoxycarbonyle, et R?, R3, R*, RS, R®,
R?, R%, m et n sont comme définis ci-dessus, ou un composé de formule (I-7) :

N\,
20 R2 R3
25 R4
(1-7)
R (CHy)p R?
: (F2)n £ r17
e
R® RS
dans laquelie R est un groupe acyls, R?, R3, R*, R®, R%, R7, R?, m et n sont comme définis ci-
35 dessus, suivie de I'hydrolyse du composé de formule (I-6) ou (I-7), ou bien
_ (d) dans le cas oll R! est autre qu'un atome d'hydrogéne, la réaction d'un composé de formule (I-8)

40

45
(I-8)

80

N
\D\Ra

dans laquelle R2, R3, R*, R®, R%, R?, R8, m et n sont comme définis ci-dessus, avec un cormposé de
55 formule (IV) :

R8-Z (V)



EP 0 385 237 Bl 1111111111 il 11
dans |l e_cas oO Rl est autre qu'un gpms(iyhmrogbne | a react. HMMMW"’””’I””"I
conpos6 de formule (1-8) S~~~ ~~~~m~m~n .' " y
S~~~;~~~~ 10R R 5 I (1- 8) R5 .
2~~~ ( CH2 dans laquelle 'Z est un résidR7répcti) MG alcool, et R'® est-identique A\R', sauf - llgtomgans
| aquel | e R2, R8hydRgsneR5, R6, R7, R3, met n sont comme ddfinis ci-dessus,
avec un conmpose laieongasion éventuelersleria foane duxgpmparé de formuiq Apn umses d'P?i’dj'B%F’P‘édez est
un residu r6actif d un alcool, et RIB est identique a RI, sauf pour |'atome
25 5 (16 ae ag@eﬁﬂon@ﬁvq‘%tf°ewﬂmr°§rfwmwmf%"r %?“H@e ﬂ'aa"r‘% PWE"’C%I ﬁs"e de
formule (1) d&myle (5 aentignné dan ia, rpvendication d, % jcgppiable de co
revendi cat|0ﬁ°’ip°s%3F5‘éla%qela§%’ ‘@ﬁ”&?@“&‘bﬂ'”f"tB "B?cglﬂiﬁﬁ'e@‘eﬂtr?c‘ée(? Sse dans | equel
R est un

hydr Oxy ( %& i Ag:na:%f); %r du(:l%:"c;lorrr:1 §e§0n Iit&? %iéﬁ: %Aogg‘lngﬁﬁoﬁré
alcanoy oxy E P un gr ups Z0 ans | equel la
portion ph Litidn"do 'iﬁeg%lle‘ﬁf‘gd%n 18, S8orsHiiid Itldﬁreﬁ’taictrf%t Ib%rﬂﬂagé‘ﬁ\entidﬁhe
groups Cl - ar@.slc é?:drgéfo R¥iacedtiqudnfeniCctdpRabib Be cdebnipdssal cynyl e,
pyridyle, pyrimd C5 al canoyl e ou furoyl e, R2 et R3 sont identiques
ou di fferegy %n@%or%&hcﬂ%laﬁ 1aCroRAdIERtIoH M 62 béldiBadidel RYTh B aNLactiflest I3 lcomfbsé mentionné

d' hal ogbne, \dahs34 RVAicatiBh 40l @n 681 pharhateutiduemdht acceptable de E¥lcomigbséet RF6 sont

i dentiques ou differents et d6signent chacun un atons d' hydrogbne, un
groups Cl- 484 ual dsinbeé deUorhiuler) crentiont dang lacreendication 16 panButiisationpesmmef psdparationu n
groyps C, - CohanbceltignepouRigs eibladies yahetiguebent i ques ou differents et designent
chacun an atons d' hydrogbne ou un groups C1-C3 alkyle, mest 6gal a 2, 40
ou bi en un2ts étilisgtion dtiintcomposé'dg dariele dhtﬂ?’tﬂmwéﬁp@fs'é revg'dlce;nnp%e'éd%pfs%qaa?n f'une
revendi cat i omréparation phasmenetigye @'I'PRPE"ql'iﬂte!"%ﬁesdf‘%??ﬁ@s‘i‘ﬂ‘P“&‘{?ﬁ’posa dans | equel
RF est un atons d' hydrogbne un rou C -Cs al kyle, C3-Cs cycl oal kyl e,

hydr oxy- q(:cﬂevesqiaat!epr gour tat?"é‘]a E’f €8) al kyl e, acttyl oxy-(C2-C4)al kyl e,
C3-C4 aP enyl e ou 0 R2 et R3 sont identiques ou
di f f 6r ent s*etV ”@&?ﬁr?@r?fépﬂrﬁté?ﬁ36’%?[*‘“3?%%”@”%‘5rogene ou un atoms d' hal ogbne,
ou |'un des deux est un atons d' hy rogbne3et | "autre est un atons

d' hal ogbne, un groups n6thyle ou t hoxyR"ou un sel d'addition d' acide
dudrbcorrpose 4. Un proc~dd selonN a r¢gvendication 3, caractdrisa en ce
gu' on prepare un conpose dans | equel et R3 50 sont identiques ou
différents et d6signent chacun un af d' hydrogbne ou un atons de fl uor,

(L)
35 R5

40

dans laquelle n est égal 4 3, 4, 5,6 ou 7,
R' est un atome d'hydrogéne, un groupe Ci-Cio alkyle, C2-Cs alcényle, C2-Cs alcynyle, Cs-Cs
cycloalkyle, Cs-Cs cycloalkyl-(C1-Cs)alkyle, hydroxy-(C2-Cs)alkyle, C1-Ca alcoxy-(Cz-Cs )alkyle, acyloxy-
45 (C2-Cs)alkyle, aroyl-{C1-Cs)alkyle substitué ou non substitué, aryle substitué ou non substitué, hétéroa-
ryle ou acyle,
R2 et R® sont identiques ou différents et désignent chacun un atome d'hydrogéne, un atome
d'halogéne, un groupe C1-Cs alkyle, C1-Ce alcoxy, trifluorométhyle ou hydroxy,
R*, R® et R® sont identiques ou différents et désignent chacun un atome d’hydrogéne, un groupe
50 C1-Cs alkyle, ou phényle ou bien deux des R*, R® et R® sont combinés pour former une liaison simple
ou un groupe C;-Cs alkyléne,
R’ et R® sont identiques ou différents et désignent chacun un atome d'hydrogéne ou un groupe
C1-Cs alkyle,
m est égal 4 2 ou 3,
55 ou un sel d'addition d'acide dudit composé qui comprend
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* 4

ou un sel d'addition d' acide dudit conpoas 55 87 A B
A ~~~~~~~ S ST T T T T T T T T T T T T T T T T T T 0‘38‘5 Y4 - 5 m
~~~~~~~~~~~~~~~~~~~ EP 0 385 237 BL o 0 H"IW mm'mml I
11111111111 5. Un proc6d6 de preparation d' un conpose de fornula: ‘R2% s x
R31 107 16 dans (ahlgefattiop diyn cemposédpfbrmaledl)) :6 ou 7, RI' est un atone

d' hydrogbne, un groupe Cl-Ce al kyle, Cs-Cs cycloalkyle

hydr oxy- (C2- C4) al kyl e, Cl-C2 al coxy- (Ca- C3)a|ky|e ou C3 al cenyle, 20

R21 et R31 sont identiques ou differénts ag3d6si gnent chacun un atone

d' hydrogbfie ou un atone de fluor, R7 1 sont identiques ou diff6rents

et d6si gnent chacun un atone d' hydrog Lu un groupe CI1-C3 al kyl e, ou un

sel d'addition d' acide dudit conposé6. Un proced4 solon | a

revendi cation 1, caract6r|aslpn CO qud PN prdpare un conpos6 qui est un
conpos6 dg fornula s 30 2

N-R12 40 (I1)

32 35 ~R42 325 5 \

R62 dans | aquell e n2 et 69a 4 ou § 2 est un atone d' hydrogbne un
groupe G -Cs alkyle, C3-GCs ciftidal kyje, #xgroxy- (C2-C4)al kyl 9, 46

Cl-C2 al coxy-(C2-C3)al kyl e ou nyl'e, R22 t R32 sont identiques ou
differents et d6signent cha un atonme d' hydrogene ou un atone de fl uor,

R42, R52 et R62 sont identiques ou diffdrents et ddsignent chacun un atone
d' hydrogene ou un groupe Cl1-C4 al kyle, ou deux d'entre eux sont conbinds
pouk, former un gdapsijaqueB X-eSuncdtdme dangroupb Béparable i RY MR3,SREL RY' Rt ntsbra rRordina aéfidkia
dudi{{_conposa. 7prédédenpment; a¢b¢ us adranosd de forewlertilli :cat i on 5, caract6rise an ce
quo |'on fr6pare un conpose dans | equel ni est

4N N-r! (III)
25

dans laquelle R', A7, R® ot m sont comme définis précédemment,

\_ (b) dans le cas oll R' est un atome d'hydrogénse, le traitement par hydrogénolyse d'un composé de
30 formule (1-4) :
R? R3
35
s =4
0 RS ——f— {CH (1=4)
2)
(CHy) | PN ( A/
N N-rl4

RS \—7\Ra

45
dans laquelle R" ast un groupe benzyle ou benzyloxycarbonyle substitué ou non substitué (le
substituant sur le noyau phényle dudit groupe benzyle ou benzyloxycarbonyle est un élément choisi
parmi les groupes alkyles inférieurs, alcoxy inférieurs et un atome d' halogéne) et R2, RS, Rt, R5, RS,

50 R’?, m et n sont comme définis précédemment,

66
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dgal a 6, R11l est un groupe C -Cs alkyle, C3-Cs cycl oal

hydr oxy-{ C2- C4) al kyl e, 55 Hlo 85 &¥¥lgpont | dent| ques ogmm m‘ugmﬁml “ |“
et d6si gnent chacun un atonme d' hydrogbne ou un atone de fl uor

dans_ a position 2- ou 4- du noyau phdnyle, R71 et R'1 deS|gnent chacun un

at one d' hydr ogdeidansdaicas el Stest dn atohdé d'hyoiregéhieale irddetion didn tonrosiodeiemuB@-5): ST

EP O 385 237 Bl 111111211211M 11111111 11 8 Un proc~d6
selon la revendication 6. caracterise en ce que |'on prepare un conposd

dans | equel n2 est 6gal h 5, R12 eg? un ggdupe C, -C6 al kyle, Cs-C6

cycl oal k¥l e ou hydroxy-(C2-C4)al kyl &, - R22 et R32 sont identiques ou

diff~rents et ddsignent chacun un at gtrB{d' hydrogene ou un atone de 5
fluor substitue dans |a position 2- m du noyau phé6nyle, R42, R52 et R62
qe#Xx d' entre eux sont conbi nes pour

sont tous des atones d' hydrggene, ou

former yp groupe G -C2 al Ry e |'hutre est un atonme d' hydrogbne, ou un
sel d'addition d' acidgsdudit /conmpos 9. Un proc6d6 sel on [d-5)
revendi cation 5, caracCté6ris Cﬁn ce o P n ﬂl conpos6 qui est un

conpose de fornule: 15 KR3

N > 20 X\N N N 3 25 da el ¥ ﬁihegig;L. groupe nethyle, ethyle,
propyl e,;sbutyle, pentyle ogéhydroxyethyle atone d' hydrogene ou
un atonme de fluor, ou un sel d addition d' acide du conpose. 30 10. Le
procede solon | a revendi cati on 1, caracterise en ce que | a

2- (4- dt hyl - 1- pidprer laquiettey R'F -e$t (14l gfolpeoméhyiG-ou un groupe benzyle substitué ou non substitué (le
nyl )5, 6, 7, 8, 9 sdiBtithak sun jechopaynbEnyisciuagfdupglyeanzyde eaé urnéicroant choisi miinai dhdigtaupes alkyles
d' aci de 2@st pr énffdews, alcoxy hﬁrlqs-m@tem&mﬂ dhridgéne). eeb A AR cBY IFBNR®L R R arceter sonb
en ce que la 2.cqum@tcﬁ§qls. Qtéﬁdpr@mggd le ghlprpcarhopgte |diéthwle-ou le chlorocarbonate de 1-
phenyl )-5, 6, 7, 8“'9’@0"%%\‘!?9@’%9%}98 demHpY® di ne ou un sel d'addition

d' aci de est prepar6 35 12. Le procMl4 selon | a revendi cation 1,
caractbris6é en ce que la 2-(4-n- pr?pyl flp6raziny)-4-(4-f|uorophd-

nyl)-5,6°7,8,9, 10- hexahydrocycl ooBfa[ b] p§7i di ne ou un sel d'addition
d' aci de est pro6pare.
' 5 R4
' (I-6)
=y, L e
~
2;251/// N7 NN )Ejgls
L
dans laquelle R'® est un groupe éthoxycarbonyle ou 1-chloroéthoxycarbonyle, et R? R3, R*, RS, RS,
40 R?, R, m et n sont comme définis ci-dessus, ou un composé de formule (I-7) :
R? R3
45
| R
: (1I-7)
S
80 RO ___f\ ‘ { (CH, /)\m/ r?
(CH,) ~
>2<"/ N N-r17
6 \_>\R8

55

dans laquelle R'7 est un groupe acyle, R?, R®, R*, R°, RS, R7, R®, m et n sont comme définis ci-
dessus, suivie de I'hydrolyse du composé de formule (I-6) ou (I-7), ou bien
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1 -

2 (a-metbyt <1 piperazimyl)- 4 (411 omsmamatomr o NN
nyl)-5,6,7%,8,9, 10- hexahydrocycl ooct a[ b] pyri dine ou un sel d'additi*on® t w s

d' acide est prepar6. 14. Le proced6 selon |la revendication 1, caracterisé6
en ce que |a 2- (@) ameIpges o0 BF% puireion'yin ptomje ("Pydiogne, la réaction d'un composé de formule (1-8)
di fl uorophonyl)-5,6, 7,8, 9, 10- hexahydr ocycl ooct a[ bl pyri di ne ou un sel

d' addition d' acide est pr~par6. 45 15. Un procede de preparation d une
conposi tion psychotrope conprenant | & ndlan%eage come ingre- dient actif

d' une quaftit6 efficace du conpos6 & formR”e (1) comme nentionne dans |a
revendi cation 1, ou d' un sel pharnmacoyti gdenent acceptabl e dudit conpose et
d' un support ou diluant pharnmacouti- g¥epgnt acceptable. 50 16. Le procede
solon | a revendi cation 15, selon |aqu§ | "ingredient actif est |e conpose
prepare dgns |a revendicatig® 5, phar maceut i quenent accept abl e
dudit conpose. 17. Le proced6™9€ a ffevendi cation 15, solon laquelle

| " i ngr6dient actif est Re—eomse pr 6fars dagé I§ re¥¢ndication(873bu un
sel pharnaceuti quement accept(atl,g dudit cg 32?455’ 8. Le proc6d6 selon |la

revendi cati on 15, solon IaquenggrLDgﬁ-:leng actif-gst le conpos4 pré6par6
dans la revendication 9, ou S pharnaceu\LgEgQEEt accept abl e dudit
conpos6. 89 EP 0 385 237RB1 R8

1111 11| 1) 12} 112} 12|12} 1) * c L MS * Revendicatlons pour |'Etat
confractant sulvant: GR 1. Un conposd de formuls (1): R2 R3 RS X

X v 7 dans laquelle-R?,-RE, RL,(RP) RO 7. RS, m et n shaheomimeéinis abdessussaveGigagomgosg de
4, 5, 6 o® 7, Rifoawie(lyh: at ons d' hydrogbne, un groups C -Cio alkyle, C2-Cs
al cenyle, C2-C6 alcynyle, Ca-CB cycloal kyle, C3-C6

cycl oal kyl - (G - GJ4l ks hydr oxy- (C2- CO al kyl e, C,-C3 al coxy- (&2-Cs

) al kyl e, acyl oxy- -s)al kyle, arqyl-(C -Cs)al e substitue ou _non
substitu6, aryl gﬁq?éfﬂ%% j% Lfgeséd’" r{gﬁ‘f’f‘i‘s'g%cgft &PTJS',“‘%\@E @(Joﬁs-t iqanfique &,R's Sg4f gourJigtome
R2 et R3 Sont i 1 iffdrents et d~signent cC un_up_at.o .
d' hydrogbne, un %1t' oércr’s %Foﬂgi)]ec')‘g’gfﬁeé,g 'auﬁﬁnﬁra%tfﬁrgpo% 99 @'s"gugal ‘E?ﬁ%", 9 a@&grvgfcédgky,

trifluoromdthyle QHsdd a6 Yo ﬁ‘l%aﬁoﬁﬁ, Glachlibs 308 qled Ebi,%&laeﬂ;%lﬂ Sl [ubdNéebi R St
dési gﬂ;nt ChaCYA slihe R EgShen W GRGRNE, - O BhE, Chadahyld iyioky-@ULoBRRI 5.C,
ou d dgs R4 gicdRy-(Gtc, Rikyld Ofhle, CaaRiy bR (CR-@LkikyI® U Boupt Benoh AL S680al e Hah 1o qUdl 1N
groups G -C3 gérkiohl ga&le peut éventusliement &tre substituée par un halogene, un groupe C1-Cs alkyle ou Ci-Cs
alcoxy, C2-Cs alcényle, C2-Cy alcynyle, pyridyle, pyrimidyle, C2-Cs alcanoyle ou furoyle,
R2 ot R® sont identiques ou différents et désignent chacun un atome d'hydrogéne, un atome
d'halogéne, un groupe méthyle ou méthoxy,
35 R*, R® et RS sont identiques ou différents et désignent chacun un atome d'hydrogéne, un groupe
C:-C, alkyle, ou bien deux d'entre eux sont combinés pour former un groupe C;-C; alkyléne,
\ -/ R? ot R® sont identiques ou différents et désignent chacun un atome d'hydrogéne ou un groupe
C1-Cs alkyle,
m est égal 4 2,
40 ou bien un sel d'addition d'acide dudit composé.

3. Un procédé selon la revendication 2, caractérisé en ce que |'on prépare un composé dans lequel R! est
un atome d'hydrogéne, un groupe C:-Cs alkyle, C3-Cs cycloalkyle, hydroxy-(Cz-Cs)alkyle, C;-Cz
alcoxy-(C2-Cs)alkyle, acétyloxy-(C2-Cs)alkyle, C3-Cs alcényle ou Cz-C; alcanoyls,

45 R2 et R® sont identiques ou différents et désignent chacun un atome dhydrogéne ou un atome
d'halogéne, ou I'un des deux est un atome d'hydrogéne et I'autre est un atome d'halogéne, un groupe
méthyle ou méthoxy, ou un sel d'addition d'acide dudit composé.

4. Un procédé selon la revendication 3, caractérisé en ce qu'on prépare un composé dans lequel R? et R?
80 sont identiques ou différents et désignent chacun un atome d'hydrog&ne ou un atome de fluor,
ou un sel d'addition d'acide dudit composé.

55
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I A
L4

030 R7 et Rs sont'identiques ou differents et d6signent chacun un

atons d' Qydrogbne ou un groups Cl- Cep®ldsgleg7z BN est 4gal A 2 ou

d'addition d' acide dudit conpos6. 3s 2. Un conpose salon |a re\ml‘mmltrmﬂﬂl‘lm“‘
1, salon laquslle R est un atoms d' hydrogone, un groups G -d o+l kyl &, "

C3- Ca cycl dal Ky Pecédd e peraatiord'umeomppsédedormalp : Ca al coxy- (C2- C4) al kyl e, C2- C4

al canoyl oxy- (C2- Cs)al kyle, un groups benzoyl - (&-C5)al kyle dans lequol la
porti on phényl e pout eventuell enent Mro subs i tuée par un hal ogbne, un

groups C1 Cs alkyle ou G -C3 alco»'&1 02- a3 | cenyl e, C2-Cs al cynyl e,

pyridyl e’ pyrimdyle, C2-C5 al canoyl enou fgroyle, 40 R2 et R3 sont
i'dentiques ou differents et ddsignent n un atons d' hydrogene, un atons
d' hal ogbne, un groups n6thyle ou m-th 4,. R5 et Rr, sont identiques ou

differents et ddsignent chacun un ato
al kyl e, gu bien deux d' entre eu
al kyl bne, R7 et Rs sont identi

ydrogbne, un groups G -C4

i n~s pour former un groups C, -C2
|FT rents et MEklgnent chacun un
atons d' hydr ogAne ou un group$cﬂ§)n - g1est egal A 2, ou
bien un sel d' addition d' acide id 0eBN 3, uhRE ose selon la

revendi cation 2, solon |aquelle dksla\%g gbne, un groups Ci
-Ca 50 s alkyle, C3-Cs cycloal kyl e, hydroxy-(C2- kyle, G-

al coxy- (C2-C3) al kyl e, ac6tyl oxy-(C2-C4)al kyl e, Ca- CG al cenyle ou C2-G3

al canoyl e, R2das laR®lle ondst égabns.ibpuds ou di ff6rents at designent chacun un

at ong -d' hydr oghr' estiuniptome dhsirateies i grevee, Ciefly alkyianCael scydealisleciydrorn(CerCealisyle,
d' hyQrogene ebr-f: gepy-(C-slelkyipo@oaednyle.hal ogbns, un. groups n6t hyl e ou

6t hoxy, Pou un <5\ etEF sqptiidentinyespuiiidreats gt Afsignastyhpryg wn atgme ﬁhymé@ﬁﬁmﬂ?"@éfﬂ on
| a revendlcatmﬁh 3 solon laguelle R2 et B3 sont identiques ou diff6rents
et d6si gnent nSgt {Gart WW&F%’Q@?]@‘ %ﬁ'g’ffﬂt cREQYhLn glomep di¥drogeRR O ERyPe

Y,
d"addi tion d b qud%utlon FER Wi compcrs_éL

EP 038522357 7 ou un-sel
formule:"RZ1 . ¢ R3] G S~~~r—o—~~~

composé de formule :

*Ilnc (rrri 121 5. Un corrposd de

\~ s , ‘R22 r32

N
A N\

>x<23// NN N-R12
\._/

dans laquelle n2 est égal & 4 ou 5,
R'2 gst un atome d’hydrogéne, un groupe Ci1-Cs alkyle, C3-Cs cycloalkyle, hydroxy-(C2-C4)alkyle,
45 C1-Cz alcoxy-(C2-Cs)alkyle ou Cs alcényle,
R22 ot R* sont identiques ou différents et désignent chacun un atome d'hydrogéne ou un atome de
fluor,
R%2, RS2 et A2 sont identiques ou différents et désignent chacun un atome d’hydrogéne ou un
groupe Ci-Cs alkyle, ou deux d'enfre eux sont combinés pour former un groupe C1-Cz alkyléne,
50 ou un sel d'addition d'acide dudit composé.

7. Un procédé selon la revendication 5, caractérisé en ce que I'on prépare un composé dans lequel ny est
égal & 6,
R" est un groupe C1-Cs alkyle, C3-Cs cycloalkyle ou hydroxy-{Cz-Cs )alkyle,
55 R2' et R* sont identiques ou différents et désignent chacun un atome d*hydrogéne ou un atome de
fluor substitué dans la position 2- ou 4- du noyau phényle,
R71 et R81 désignent chacun un atome d'hydrogéne,
ou un sel d'addition d'acide dudit composé.
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i 2 R\\_

7S~~~ '~~ R8 dans laquelle ni est dgal a 3, 6 ']

un atome d' hydrogene, un groupe G - CeElablsgsgwéta Cs cycl oaI kyI 37" I," "n m””"‘

hydr oxy- (G- C4) al kyl e, G -C2 al coxy-(C2-Ca)al kyle Qu

R21 et R31 sont identiques ou differents et d~si gnent chacun un atorre

d' hydr ogbne &u YUhpragéapreelenda fevengication. caragtfristgn casqyat’on piénate uprompasé defisfisiel aness

et ddsi gnent chég@ 5'un atorre d hydrogbne ou un groupe Cl1 -C3 alkyle, ou un

sel d'addition d "(ﬂﬁi' “Geevgloaligyle ou Gy ECac@laliie] a

revendi cat | on | o g B‘Wp??s‘? repts piAfpignent.chaqup yn atomesdihydroagney ums‘zm? de
Ct N ° fluor substl ué dans la position 2- ou 4- du noyau phényle,

40 R*2, RS2 ot RS2 s(l)gt tous 'des %gép%gg%qur geﬂ? oux fongﬁg]bings Ef’ubfﬂ"@f

ne etlautree un

R12 est un ato %qufg‘d% ac'd%guoqég D C3- CS cycl oal kyl e,

hydr oxy- ( C2- 04) A Coxy- (02- c3) alkyle Qu C3 al cényl e,

R22 et R3Z,sa@ntyj %Bédeodél%ﬁ lap Fbvé“d{cgtﬁﬁ %nt’ﬁ'a(ﬂgnséjgﬁ lLgRGOY onCB‘@]gélJJ| pit @orﬁﬂoggﬁu» est un

d' hydrogene ou sphpadsidBormifie f | UOT, R42 et R62 sont I1dentiques ou

différents et d65| ghent chacun un at ome d hydr ogene ou un groupe Cl-C4
al kyl e, ou deux d entre eux sont conbines pour former un groupe C -C2
al kyl I ne, 50 ou un sel d' addition d' a@ide dudit conpos6. 7. Un conpose
selon |l a revendlication 5 selon laquelle ni est dgal a 6, R1' est un
groupe C -COs al kyle, Cs-Cs cycl oal kyl - ydroxy- (C2-C4) al kyle, R2' et

i gn

R31 sont identiques ou diffdrents et de nt chacun un atonme d' hydrogbne
ou wg atone de 55 fluor substitue dang sition 2- ou 4- du noyau
phdnyl e, R71 et Rs' designent chacup—tQ akQnme d' hydrogdne, ou un sel

d' addi ti orf®d' aci de dudit conpos6. e 3

26
dans laquelle R'® est un groupe méthyle, éthyle, propyle, butyle, pentyle ou hydroxyéthyle,
R33 est un atome d'hydrogéne ou un atome de fluor,
ou un sel d'addition d'acide dudit composé.

" s 10 Le procédé selon la revendication 1, caractérisé en ce que la-2-(4-éthyl-1-pipérazinyl)-4-(4-fluorophé-
nyl)-5,6,7.8,9,10-hexahydrocycloocta[blpyridine ou un sel d'addition d'acide est préparé.

11. Le procédé selon la revendication 1, caractérisé en ce que la 2-(4-éthyl-1-pipérazinyl)-4-(2,4-difluoro-
phényl)-5,6,7,8,9,10-hexahydrocyclooeta[blpyridine ou un sel d'addition d'acide est préparé.
35 _
_ 12. Le procédé selon la revendication 1, caractérisé en ce que la 2-(4-n-propyl-1-pipéraziny)-4-(4-fluorophé-
\\/-' nyl)-5,6,7,8,9,10-hexahydrocyclooctafblpyridine ou un sel d'addition d'acide est préparé.

13. Le procédé selon la revendication 1, caractérisé en ce que la 2-(4-méthyl-1-pipérazinyl)-4-(4-fluorophé-
40 nyl)-5,8,7,8,9,10-hexahydrocycloocta[blpyridine ou un sel d'addition d'acide est préparé.

14. Le procédé selon la revendication 1, caractérisé en ce que la 2-(4-méthyl-1-pipérazinyl)-4-(2,4-
difluorophényl)-5,8,7,8,9,10-hexahydrocyclooctalblpyridine ou un se! d'addition d'acide est préparé.

45 15. Un procédé de préparation d'une composition psychotrope comprenant le mélangeage comme ingré-

' dient actif d'une quantité efficace du composé de formule {l) comme mentionné dans la revendication

1, ou d'un se! pharmaceutiquement acceptable dudit composé et d'un support ou diluant pharmacsuti-
quement acceptable.

50 16. Le procédé selon la revendication 15, selon laquelle Ingrédient actif est le composé préparé dans la
revendication 5, ou un sel pharmaceutiquement acceptable dudit composé.

17. Le procédé selon la revendication 15, selon laquelle I'ingrédient actif est le composé préparé dans la
revendication 6, ou un sel pharmaceutiquement acceptable dudit composé.
55
18. Lo procédé selon la revendication 15, selon laquelle l'ingrédient actif est le composé préparé dans la
revendication 9, ou un sel pharmaceutiquement acceptable dudit composé.
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8. ‘Un conpose selon |a revendcication 6, selon |aquelle n2 est e
R12 est uyn groupe Cl1-Cr al kyle, C2-@p ¢3g8 289yl € ou hydroxy-(C2 mm"m”ml““
R22 et R32,sont identiques ou diff6rents ot d6signent chacun un T
d' hydgogbne ou un atone de fluor substitue dans |a position 2- ou 4- du

noyau phdnyRevendications pour 'Ripp corfttaptapt subgat :fht t ous des at ones d' hydr ogene,

ou deux d' entre eux sont conbi nes pour forner un groupe G -C2 al kyl ene et

| "autre est turbngompesé de fymiolibne. ou un sel d' addition d'acide dudit

conpose. 9. Un conpose selon | a revendication 5 qui est un conpose de

fornule: 0 F 15 t aR33 20 3 N

N-R13 dans | aquelle R13 est un grou%e nrtﬁyae, 6t hyl e, propyle, butyle,
pentyl e ou hydroxydthyle, 25 st un atone d' hydrogene ou un
atonme de fluor, ou un sel d'addition | de dudit conpose. 10.
2-(4-6th§ 4-1- plpera2|nyl) 4- 4 fluord vl )-5,6,7,8,9, 10- hexahydr ocycl ooct
a[-b] pyridin ou un sel d' arl I de de celle-ci. 30 11.

2- (4- 4t hyl - 1 plpora2|nyg) 4 (1 4 ug ophenyl) 5,6,7,8,9, 10- g%xahydrocyc
oocta[ b] pyridine, ou Ri fH—ackdi t i )de galle Ci . ;

2- (4-n-propyl - 1- plpera2|nyI)LQHj¥hfl rOehq'y 7, 8,9, 10- hexahydrocycl o
octa[ b] pysi di ne, ou un sel d' aqditi oh ‘& acnde eNcgﬂIe ci. 35 13.

2- (4-nbt hyl - 1- pi perazi nyl) - 4¢ (4-T uorophenyhl_ﬁ%ﬁk; 8, 9, 10- hexahydr ocycl ooc
ta[ bj pyridine, ou un sel d'Bid- dition d' acide de C RpEI cl. 14.

2- (4 et hyl - 1- pi perazinyl)-4-(2, 4-difluorophenyl)-5,6,7,8,9, 10- hexahydrocyc

| ooctig[,bl pyridine, ou un sel 40 d’ addition de celle-ci. 15. Un procede
de pr€parat i orflags 'ﬁﬂve'@mﬁsbéyelkj%ﬁ%ﬁmVe (1):
R2 R3 50 R' est un atome d'hydrogéne, un grouype |§3-C1o alkyle, C2-C¢ alcényle, C2-Cs alcynyle, Cs-Cg
(CH) ~ R7( | cg@qlkyle, Cs-Cs cycloalkyl-(C1-Cs)alkyle, %NX%O@ﬂs)alkqu\l_CREa ﬂa:xg@z-Cs)alkyle acyloxy-
(C2-Cs)alkyls, aroyl-(Cy-Cg)alkyle substitué ou non substitué, aryle substitué ou non substitué, hétéroa-
tyle ou acyle,
25 R? ot R® sont identiques ou différenis et désignent chacun un atome d'hydrogéne, un atome

d’halogéne, un groupe C;1-Cs alkyle, C1-Cs alcoxy, trifluorométhyle ou hydroxy,
R*, R® ot R® sont identiques ou différents et désignent chacun un atome d'hydrogéne, un groupe
C1-C; alkyle ou phényle, ou deux des R*, R® et R® sont combinés pour former une liaison simple ou
: un groupe C1-Cs alkyléne,
— 0 R’ et R® sont identiques ou dlﬁérents ot désignent chacun un atome d‘hydrogéne ou un groupe
C1-Ca alkyle,
m est égal & 2 ou 3,
ou un sel d'addition d'acide dudit composé.

35 2. Un composé selon la revendication 1, selon laquelle R! est un atome d'hydrogdne, un groupe Ci1-Cio
alkyle, C3-Cg cycloalkyle, hydroxy-(C»-Cs)alkyle, C1-Cs alcoxy-(C2-Cs)alkyle, C2-Cs alcanoyloxy-(Cz-
s Cs)alkyle, un groupe benzoyl-(C2-Cs)alkyle dans lequel la portion phényle peut éventuellement &ire
substituée par un halogéne, un groupe Ci-Cs alkyle ou C;-Cs alcoxy, C2-Cs alcényle, C2-Cs alcynyle,
pyridyle, pyrimidyle, C2-Cs alcanoyle ou furoyle,
40 R2 et R® sont identiques ou différents et désignent chacun un atome d'hydrogéne, un atome
d'halogéne, un groupe méthyle ou méthoxy,
R*, R® et R® sont identiques ou différents et désignent chacun un atome d'hydrogéne, un groupe
C:-C: alkyle, ou bien deux d'entre eux sont combinés pour former un groupe C;-C2 alkyiéne,
R? et R® sont identiques ou différents et désignent chacun un atome d'hydrogéne ou un groupe
45 C1-Ca alkyls,
m ost égal & 2,
ou bien un sel d'addition d'acide dudit composé.

3. Un composé selon la revendication 2, selon laquelle R' est un atome d'hydrogéne, un groupe Ci-Cs
50 alkyle, C3-Cs cycloalkyle, hydroxy-(C2-Ce)alkyle, C1-Cz alcoxy-(C2-Cs)alkyle, acétyloxy-(C2-Cs)alkyle,
C3-Cs alcényle ou Go-C; alcanoyle,

R? et R® sont identiques ou différents et désignent chacun un atome d'hydrogéne ou un atome
d'halogéne, ou I'un des deux est un atome d’hydrogéne et I'autre est un atome d'halogéne, un groupe
méthyle ou méthoxy, ou un sel d'addition d'acide dudit composé.

55
4. Un composé selon la revendication 3, selon laquelle R? et R sont identiques ou différents et désignent
chacun un'atome d'hydrogéne ou un atome de fluor,
ou un sel d'addition d'acide dudit composé.

20



i ) __’//
s 'EP 0385 237 B111 111111 11111 II1 11l dans laquelle n est
3, 4, 5 6 ou7, Rl est un atone d' hyg:rgg?g@? groupe Cl1- Clo{ﬁ“n m“‘““‘m““‘
CZCGac&ner C2-Cs al cynyle, C3-Cs cyclo e, C3-Cs cycl oal
-C4) aLkyl e, hydroxy-(C2-Cs)al kyle, C1 -C3 al coxy (C2- CE) al kyl e, acyl oXxy-
(C2-Cs) al kyl & & owipesé@e-idiniat kyl e subst Itué ou non substitu6, aryle
substitu6 ou non substitu6, h~t6roa- ryle ou acyle, R2 et R3 sont
i dentiques ou differents et ddsignent cﬂacun un atone d' hydrogene, un atone
d' hal ogene, un groupe Cl -Cs al kyl e, Cs al &xy, trifluorom-thyle ou
hydroxy, R4, R5 et R6 sont identiques o erents et d6signent chacun un
atone d' hydrogbne, un groupe Cl-C6 al kyl <3y phenyl e ou bien deux des R4,
R5 et R6 sont conbi nds pour forner une |i gn sinple 10 ou un groupe
Cl- CG al kyl bne, R7 et R8 sont identi ou~di fferents et designent chacun
un atone d' hydrogene ou un groupe yle, mest 6gal A 2 ou 3, ou un
sel d' addi'fion d"acide dudit co rend 1s _gr71 (a) la r~action
d' un conpos6 de fornmule (11): RACH,), R3
~~~~~~~~~~~~~ R R 20 25 (tN2) 2n-r1l x dans
| aquel l e X est un atome ou groupe separable et \Q;;,D‘RQO 4, R5, RI6 et n
sont comgsd6finis prncedemment, avec un conpose de foRhule (II11): 35
(CH2) RR7 HN N R1 (1) 40 \-R8R dans | aquelle R1,
R7, Rs et msomansﬁmrdﬁﬁﬂégm&aoae@ﬁdemmnt (b) dans le cas ob Rl est un
at onsg d' hydr ogoneR!legt dnr sidniecdidiogdna) unhyrélipd GO0 ki 05-Chl RydlaaIRIAQ Hodroby-(65C, )alkyle,
f or mU (1-4) 50-G=IcK/-(C2-Cs)alkyle ou Cs alcényle,
20 R2' ot R®' sont identiques ou différents et désignent chacun un atome d'hydrogéne ou un atome de
fluor,
R71 ot R®' sont identiques ou différents et désignent chacun un atome d'hydrogéne ou un groupe
C1-Cs alkyle,
ou un sel d'addition d'acide dudit composé.

25
6. Un composé selon la revendication 1 qui est un composé de formule :

. 22 32
o R R

35
=
-~

S A e

dans laquelle nz est égal & 4 ou 5,
R'2 est un atome d'hydrogéne, un groupe Ci1-Cs alkyle, Cs-Cs cycloalkyle, hydroxy-(C2-Cs )alkyle,
45 C1-C2 alcoxy-(C2-Cg)alkyle ou C; alcényle,
R2 et R* sont identiques ou différents et désignent chacun un atome d'hydrogéne ou un atome de
fluor,
R*2, R52 et RS2 sont identiques ou différents et désignent chacun un atome d'hydrogéne ou un
groupe C1-C, alkyle, ou deux d'entre eux sont combinés pour former un groupe C1-Cz alkyléne,
50 ou un sel d'addition d'acide dudit composé.

7. Un composé selon la revendication 5, selon laquelle n, est égal a 6,
R est un groupe C:-Cs alkyle, C3-Cs cycloalkyle ou hydroxy-(C2-Cs )alkyle,
R2! et R sont identiques ou différents et désignent chacun un atome d’hydrog&ne ou un atome de
55 fluor substitué dans la position 2- ou 4~ du noyau phényle,
R71 ot R®! désignent chacun un atome d'hydrogéne,
ou un sel d'addition d'acide dudit composé.
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R5 )

dans laquelle R14 est un groupe benzyle ou benzyl oxycarbonyl e substitue ou
non subst i t&4Uf kenmethsslonfaravendieation 8, eelondyqueliepia estgba adudi t gr oupe benzyl e ou
benzyl oxycar bonyR'eestwt greupe 6 -Enellate, En6é scloplylendu Hydroxye(CoOpalieleal kyl es
inferieurs, al cd¥metiRTentidaniqueseu difffrents shessidhdnbithaeyp e ptome d'hiRIPogeREoU URAtomRTSlS

R6, R7, m et Muosgietitisionslagestion Psoudr deeryasnmiéede. 20 (c) dans le cas 00O
R est ufi atone B% R Giient toys ey alerpesididraging, ok garpssieptrauncsesit prmbinés pausformery
R3 25 RS un groupe Ci-C; alkyléne et I'autre est un atome d'hydrogéne, (1-5) K-30

(CH((C2)[f RN I'7¢dppnd'apide fuditcompesfie| | ¢ RLs est un groupe nBthyl e ou un

groupe benzyl e substitud ou nan.substitu6 (le spbstituant sur | e noyau
phényl e guz%rgﬂﬁ%mpggenszey & rgvsef‘aﬁapg%'h%%fm %3%'@?%‘%4%3%{?‘%' | es groupes al kyl es

i nfdrieurs, alcoxy inferieurs et un atone d' hal ogbne), et R2, R3, R4, R5,
RF, R7, Rs, met n sont comme d~finis pg~cldement, avec |e chl orocarbonate
d' ethyle ou |l e chlorocarbonate de 1- 40 chl or o6t hyl e pour donner un
conpos4 de fornule (1-6): R2 R3 44 50

(CH2) H2 4 R7
R16 N N R6 55 dlans |l aquelle R 16 est
-chl or o~t hoxycar bonyl e, et Fl 2, Fl
come dM nis ci-dessus, ou un corlpos

16 (CH2)n CH2
RUpe 6t hoxycarbonyle ou 1
R5, RI,, FI7, R'8 met n sont
iR fornule (1-7):

e, / \
\/ 20 N N N“Rl 3
/
dans laquelle R'® st un groupe méthyle, éthyle, propyle, butyls, pentyle ou hydroxyéthyle,
25 R332 est un atome d'hydrogéne ou un atome de fluor, ou un sel d’addition d’acide dudit composé.

10. 2-(4-éthyl-1-pipérazinyl)-4-(4-fluorophényl)-5,6,7,8,9,10-hexahydrocyclooctalblpyridine, ou un sel d'addi-
tion d'acide de celle-ci.

— 3¢ 11. 2-(4-éthyl-1-pipérazinyl)-4-(2,4-difluorophényl)-5,6,7,8,9,10-hexahydrocyclooctalblpyridine, ou un sel
" d"addition d'acide de celie-ci.

12. 2-(4-n-propyl-1-pipérazinyl)-4-(4-fluorophényl)-5,8.7,8,9,1 O-hexahydrocycloocta[b]pyridihe. ou un sel
d'addition d'acide de celle-ci. '
35
. 13. 2-{4-méthyl-1-pipéraziny!)-4-(4-fluorophényl)-5,6,7,8,9,10-hexahydrocyclooctalb]pyridine, ou un sel d'ad-
o/ dition d'acide de celle-ci.

14. 2-(4-méthyl-1-pipérazinyl)-4-(2,4-difluorophényl)-5,6,7,8,9,10-hexahydrocyciooctalblpyridine, ou un sel
40 d'addition de celle-ci.

15. Un procédé de préparation d'un composé de formule (1) :

® r2 R3
50 R4
5 l\ B (1)
R (CH,).. _R!
2m
(CHy) | /\/ /l
55 ><./ N©ON N-R
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~ 15 dans laquel | e R17 est un groupe acyle, R2, R3 R4, R5, R6 R7,

et n sont commeansdaduelied estégaldek 44556 0wt vi e de | hydr ol yse du conpose de
formul e (1-6) ou R'1estyn alepe sihudrogéng. ungraure £1-Crsaligle. t-Ce dptnyla: FaCogalewinie.fadire
d' hydr ogene, ~ | &Y5iqaldp, Gaipe &V‘i!ﬂ?“‘t'tﬁ He"yf"BWn(ﬁ# 9‘)?@'9857 -9qpelgRpy-(C2-Cs Jalkyle acyipxyz/
35 dans | aquel I(‘é2 %‘W'Rea oyRiP1-Gg °”FQ8" syhstityé. ﬁ’y'géms"t&%%%?"&é'?sf“ﬂ? §‘éte’°a

| aqual |

- dessus}® aveéy‘?.l%t'?% ose de for R18 Z
est un residu r é hid t' t'ﬁ" l W&g'ﬁ%‘g‘f?fénepé'ﬂ atohe”
|"atome d hydrg %ne Pgﬁ%e f' IL0r0m . ﬁr torﬁgd ro Fg)gégrogp%
formula (1) a”c“'&;% Ie U] ngq ]p? ﬂﬁehaasonsnmple
conprenant, c pe 1 una quant| te e |cace u co
formul a US mant 'lﬁ’nélehs E\Sde] uB@M@Hiﬂér&f?st ét%sn&nent%ﬂaéﬂn WA al@b dﬁ'nv&bdén&gﬁmcpﬁv%uﬁén
nmel ange avec U@ng, t ou uant 17. Una conposition salon
ravendi cati on 16,m$§}é9£lé|2aﬂl3a| la |"ingredient actif ast le corrpose
mant i onne dans ol an sehu'adiition abdidd dubit €mpbsé dubdomg@n€e conpose. 60 18. Une
conposi ti @ sal op) kasactv and caagosdds fdrmuleql: on | aqual 1 a | 'ingrddi ant actif
ast le conmpose mantionn4 dans |la ravandication 6 ou un sal da ca conpose.
19. Una conposition salon |a ravendication 16, salon |laquella |I'ingredi ant
acti\f -ast | e conmpose mantionne 55 d ghs lag¥®vand ication 9, o u u n sal
dud i\t/corrpose . 95

:g,p

(I1)
25

dans laquelle X est un atome ou groupe séparable et R?, R3, R*, R°, R® et n sont comme définis
précédemment, avec un composé de formule (ill) :

35

.
(CHy)p R
— (e
HN N-R (III)

40 \-3\

dans lagusile R!, R, R8 et m sont comme définis précédemment,
(b) dans le cas ol R' est un atome d'hydrogéne, le traitement par hydrogénolyse d'un composé de
45 formule (I-4) :

r8

50

55
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(I-4)

dans laquelle R' est un groupe benzyle ou benzyloxycarbonyle substitué ou non substitué (le
substituant sur le noyau phényle dudit groupe benzyle ou benzyloxycarbonyle est un élément choisi
parmi les groupes alkyles inférieurs, alcoxy inférieurs et un atome d'halogéne), et R2, R3, R*, RS, RE,
R?, m et n sont comme définis précédemment,

{c) dans le cas ol R' est un atome d'hydrogéne, la réaction d'un composé de formule (I-5) :

R | R3

: I-5
R “"779‘ N (CH5 ) R’ { }
e AN S

26 AL

r8

dans laquelle RS est un groupe méthyle ou un groupe benzyle substitué ou non substitué (le
substituant sur le noyau phényle du groupe benzyle est un élément choisi parmi les groupes alkyles
inférieurs, alcoxy inférieurs et un atome d'halogéne), et R?, R3, R*, R®, R®, R7, R®, m et n sont
comme définis précédemment, avec le chlorocarbonate d'éthyle ou le chlorocarbonate de 1-
chloroéthyle pour donner un composé de formule (1-6) :

R? R3
g4
(I-6)
R° | N (cHy)g R?
‘_Cizg/ A e

RS r8

dans laquelle R'® est un groupe éthoxycarbonyle ou 1-chloroéthoxycarbonyle, et R2, R®, R*, R®, R®,
R7, R%, m et n sont comme définis ci-dessus, ou un composé de formule (I-7) :
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16.

17.

18.

19.
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, (1-7)
(CHy)n R
(CH,)
>2<r:/ t{ N-R1
RS R8

dans laquelle R est un groupe acyle, R?, R3, R*, R®, R®, R?, Ré, m et n sont comme définis ci-
dessus, suivie de I'hydrolyse du composé de formule (-6} ou (I-7), ou bien
(d) dans le cas oll R! est autre qu'un atome d’hydrogéne, la réaction d'un composé de formule (I-8)

Rr2 R3 '
R4
(I-8)
5 N 7
R (CHy)o R
(CHy) | A e
></ N N N-
o6 \_D\R8

dans laquelle R2, R3, R, RS, R®, R7, R8, m et n sont comme définis ci-dessus, avec un composé de
formule (IV) :

]

R®-Z  (IV)

dans laquelle Z est un résidu réactif d'un alcool, et R'® est identique & R', sauf pour I'atome
d’hydrogéne, :

et la conversion éventuelle de la forme du composé de formule (I) en un sel d'addition d'acide.

Une composition comprenant comme ingrédient actif une quantité efficace du composé de formule (1)
mentionné dans la revendication 1, ou d'un sel dudit composé en mélange avec un support ou diluant.

Une composition selon la revendication 18, selon laquelle Iingrédient actif est le composé mentionné
dans la revendication 5 ou un sel de ce composé.

Une composition selon la revendication 16, selon laquelle Iingrédient actif est le composé mentionné
dans la revendication 6 ou un sel de ce composé.

Une composition selon la revendication 18, selon laquelle Iingrédient actif est le composé mentionné
dans la revendication 9, ou un sel dudit composé.
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