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0050/ 45086 N- Substituted azobi cycl ohept ane derivatives, the

preparation and use t hereof 5 The present invention relates to novel
N-substituted azabicycl o- hept ane derivatives, and to their preparation
and use for the preparation of drugs. It is known that N substituted

azabi cycl ohept.ang, A9k L¥a4 'a%%iﬁ?&oﬂézbt%lﬁ%p&éfw&i@‘efs' Nkhy Séﬁpa‘}%i‘&h Ngndind
serotinin recqgtq&m§ug%ypes (DE 42 43 287, DE 42 197973). The observed
affinities fof IneDT dopam ne receptor subtype play a special role in
t his. ~ W have now found that N-substituted 3-azabicycl o[ 3.2.0]-heptane
15 .der.i vat i ¥eEhefpriesent oinnantipn relatEy to novel N-substituyed @gabicyhia-e
R1 i s napht hykeptianghdeaiwanisespyhand tc thedwnbpteparatrdonnamd-user for the
di subst it ut edpfBpdiAt968 oA ldiEs . 25 n is 1, 2, 3 or 4, A is
35 [err] [err]
It is known that N-substituted azabicycloheptane derivatives have
10 surprising affinity for dopamine and serotinin receptor subtypes
(DE 42 43 287, DE 4219 973). The observed affinities for the D4

dopamine receptor subtype play a special role in this.

We have now found that N-substituted 3-azabicyclo{3.2.0]-heptane
15 derivatives of the formula I '

\ RA 6 : .
N=(CHz)n-A I,
) 3

20
where

R! is naphthyl or phenanthryl which is unsubstituted, mono- or
disubstituted by halogen atoms,
25
n is 1, 2, 3 or 4,

A is
30 R?
R2
-NR4-CO —@ ’ ’ -NR4-CO.E3— RS ¢
- T s
~-NR4-CO '

35

' 2

2 R R2
\ R

) o

40 6 ‘ o} o
CH; CH3

or naphthyl which is unsubstituted or halogen—-substituted,

45 R? is hydrogen, hydroxyl, C;-Cs-alkyl, nitro or methoxy, or
fluorine, chlorine, bromine or iodine, '
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or‘ﬁéphthyl whi ch is unsubstituted or hal.ogen-substituted, 45 R2 is
hydrogen, hydroxyl, Cerr]-Cerr]- al kyl, nitro or "nethoxy, or _
fl.uorine, chlorine, bromne or iodine, 2 0050/ 45086 2 - Rerr] 'is

hydrogen, fl uexi ngs ofydebBges] Eluorine Rdr ichldydhegen or nethyl, and 5R5is
hydr ogen or chlori ne, and the salts thereof with physiologically

tol erated aci a Iua ar ol ogi cal roperties. 10 The
X ]%[Serﬁ \fx&dr&? rcir *%Je%gﬁ? 4 9 pr op

substituents " W the fornula | pref erably have

the foll owi ng nmeani ngs: Rlerr]: naphthyl 15 n: 2 .R2: hydrogen,
hydroxyl, f5URri ks hysregemeor ebdhyires no, ani no R3: hydrogen or
chlorine 20 R4: hydrogen R5: hydrogen or p-chloro 25 The conpounds of

the formula Iarﬁp%redsagté G Helt@ok 'WEtH iph ssano@fbaugr 8De LY ab@as] | iifred
conmpound of ths f.@ ’i@“{)ﬁaﬂ# f]_[,giéilﬁ ekged) and have the stated

meani ngs, and KU TS a nuc Vi ng group, mnth a

3- azablcyclo[3 2 0] hept ane derlvatlve of the fornula I
R 35 10 substituents. Rféyq]R  and n, in the formula I preferably have

the followzng meanings:
Rl: naphthyl
15 n: 2
‘% R2: hydrogen, hydroxyl, fluorine, chlorine, methylamino, amino
R3: hydrogen or chlorine
20 .
R4: hydrogen

R3: hydrogen or p-chloro

25 The compounds of the formula I éccording to the invention can be
prepared by reacting a compound of the formula II

Nu-(CHz)n~A (11),

30 wvhere A and n have the stated meanings, and Nu is a nucleofugic
leaving group, with a 3-azabicyclo[3.2.0]heptane derivative of
L the formula III

R 6
35 _ NH III,
1 3

where
40 R! is naphthyl or phenanthryl which is unsubstituted, mono- or
disubstituted by halogen atoms,

and converting the resulting compounds where approprlate into
their salts with physiologically suitable acids.
45
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whére 40 Rlerr] is naphthyl or phenanthryl which is unsubstituted, mono-
or, di substituted by hal ogen atons, and converting the resulting
conpounds where appropriate into theiB salts with physiologically
suitabl e aci gaitdSle and pPeB&¥rEDB@cleofugic leaving groups Nu are halogen

Sui tabl e andaggﬁgerﬁpfilsag.g%@pgfjggrgmhﬁ@vd,pgﬂgbgggg Nu are hal ogen at ons,
in particular brofi ne “or orlne The reaction is expediently carrled

out in the presence of an |n- base such as trleth | ami ne o

ot assi Um caPBBREREE o™, RaperpedlentLy | SREFiachERE Lol i PreRECs. ot 28y 7 ¢
saturated & Bt base suchapsitxdebhylaning ol FotraRiYR afrdeaAte ¥ tERP
aromatic hydaod:a; bixh an iserd sclvieatusueh cis aykgokic skduthated eefttiemn in

normal 'y t akga:eim&&eikaﬂy&%ﬁ&a&wf edidxane3Nfr i én GRBmatic Siyddotarbon

conplete wt h@hlaSIQ:Jl%éh yl-ElﬁS conpounds of the formula |I according to
t he invention can e recrystallized by recrystallization [sic]

fromconven- 15 tional organic solvents, preferably froma | ower al cohol
such as 1%Thankgactdon,pPrpaky Wéﬁl%%ﬁ%ﬁﬁ%g@%&ﬁylso C, RRefhdt ¥ tan
be fracti onaegdlly admplehenvithigr 410 bowrswpl e way by cl assi cal

resol ution using optically active carboxylic acids, 20 eg. tartaric acid

derivatives, rh Eohngdidids §§|M?é“forﬁl91a|f)V&°c'co%hin t&Q-h@ $nventidd!@ahl €€

3- azabi cycl o[ g, ?P]ﬂl;e%% g? 13CRy Oted &Qyéé‘l n [siE3Nc6m Céﬁ(ygﬁt ed
in a conv tlona hﬁys]glta

acid, pre i vdents,sgrﬁf? ﬁ°’3n% v& g

appropri ate aéhﬂno é#pl?%l fed prﬁa?—mémﬁOE‘&FPW%Rm{-abl e acids are

hydcochl ori c acid, phosphoric acid, sulfuric acid, nethanesul fonic acid,
sul fam ¢ aci HaceMdEsC can B6i fkadtionsted A dheo¥AkIEi iz, ihaatsimgleawag or’

citric acid. p g Oc1asshi1C CEROURGSAGE gl djst ficR18 Y eaéfE!Wi‘s“E:'aQBo Ve \wliughl e
phar maco- acrgfz? QSE&'& lv-glg§¥e§ arfup%.nuiﬁl AN Jﬁ%‘é&x@ €p§! Cfo&ﬁé al-

(especially antl epressan seda ypnbt

protectives 'rruscl e relaxants. A conpound accor d| ng to the i nvention

may 35 display several of said types of action in conbination. The phar-

macol ogi cal @bei free S-depbicyclxt(Sd2b6]heptrang derivieites ofi the, foxmulapdi ng

possi bl e to eharpetsnveetédeins Wsbanertiomalpaalyi tntartiey salt of a

25 pharmacologically suitable acid, preferably by treating a
solution with one equivalent of the appropriate acid. Examples of
pharmaceutically suitable acids are hydrochloric acid, phosphoric
acid, sulfuric acid, methanesulfonic acid, sulfamic acid, maleic
acid, fumaric acid, oxalic acid, tartaric acid or citric acid.

30 _
The compounds according to the invention have valuable pharmaco-
logical properties. They can be used as neuroleptics (especially
atypical), antidepressants, sedatives, hypnotics, CNS protectives
or muscle relaxants. A compound according to the invention may

35 display several of said types of action in combination. The phar-
macological action is demonstrated both in vivo and in vitro, it
being possible to characterize the substances in particular by
the affinity, which is in some cases very high and selective, for
receptor subtypes, especially dopamine D4 receptors.

40
The following methods have been used for the in vivo character-
ization:

45
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thé affinity, which is in some cases very high and selective, for
receptor subtypes, especially dopam ne D4 receptors. 40 The foll ow ng

nmet hods have been used for the in vivo dharacter- i zati on: 45

0050/ 45086 a) 1Influence on orientation motility a) Influence on
orientation notility In a new environnent, mce show an expl oratory
behavi or mani - d Q |

activity is 5 In fre sur e?q'rgxﬁné&ﬁ't g@%rgr | g?‘scian %%’P- &g%o Qeﬁa@if ntlhe
ani - walsfFﬂ (ﬁ?chéﬁﬁ 1%Ly BChEEH-Y Béﬁ ?QFQWN?Cgé Y

ED50: dose Swhi chmeagueed %m@lﬁbtc#a%’@ﬁrvpﬁge%yf% Dy3@ ofiarafFer the ang— h
pl acebo-treat ed madsr (NMRI nliGebh) fenedejo hphe Neceamipdgoadsin the cagefFenal e
NVRI nice recei v@p$o2ladel khieROrSdytts ehe. fotdd achigity by 50d@S€ompared

aponor phi ne | eadg;ikf HPéégboa%Eé(@éd Wyniegifested by a per manent

clinmbing when the anifal s are kept in wre nesh 15 cages. The clinbing
Is scored every 2 min for 30 mn: 0: aninmal has four paws on the

f1 oor 10 b): ApPRArPMiRe ARSAFESRESHN the wire 2: animal has four
paws on the wire (is clinbing). The clinbi ng behavi or can be

I nhi bited by preE‘emalmMRMheZﬁecelveamfzpsnyMcy iapsmorphine sEB50At delsis

which inhibits tlesel i fpimphehéVidaasPitol 6t iactivation MRS fe¥tE8 BY a
conpar ed Wlth pI ﬁgnéﬂ@%ﬂﬂtb%?@tﬁ%rét anﬁﬁalg- a§e|'ﬂ_$p@ri{xﬁgﬁgéslgéé§

Femal e Spr ts recel ny/ kg
I .p. The d mal s ¢ &ﬂ‘mgﬁ gt g‘tclc‘ﬁﬁds Yler min 5‘?16%) T5P*whi ch the
synpt ons of ‘ an-?-’(ﬁl ﬁ‘é\ﬁ ForE | PaY¥ 28 HBe ahtPoso - trenor are
scaegd (0 = absedt, animalniwsr dwe paws- oy theuwixeel) every 10 min in

the time from 20 2toafiimal haaf feur gehwsniont the iwireof(is climbing}-HTP. The

average score af irge Qg{pu béhéﬁ&bfﬁcdn BetiifhitSited by phebrebRfich€Skhith

subst ance (pre (] n1n before L-5-HTP. 35 The ED50 is
§8ge re&

calculate as th dose Which ln 1b(% %ge fgblng acthfg& J% 4%3 ani-

aver age.
mals by 50 $ compared with placebo-treated controls.
c) L—-5-HTP antagonism

25
Female Sprague~Dawley rats receive L~5-HTP in a dose of
316 mg/kg i.p. The animals then develop an agitation syn-
drome, of which the symptoms of
~ for paw {[sic] treading and

30 - tremor
are scored {0 = absent, 1 = moderate, 2 = pronounced) every

W, 10 min in the time from 20 to 60 min after administration of

L-5-HTP. The average score after administration of L-5-HTP is
17. The test substances are given p.o. 60 min before L-5-HTP.

35 The ED50 is calculated as the dose reducing the control score
by 50 % on average.

The listed methods are suitable for characterizing substances as
antipsychotics. A serotinin—-antagonistic effect can be revealed

40 by the inhibition of the L~5-HTP syndrome, and this type of ef-
fect is characteristic of atypical neuroleptics.

The novel substances show a good effect in these tests.
45 The invention accordingly also relates to a therapeutic composi-

tion having a content of a compound of the formula I or its phar-
macologically suitable acid addition salt as active ingredient in
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The listed methods are suitable for characteri zi ng substances as
anti psychotics. A serotinin-antagonistic effect can be reveal ed 40 by the
i nhibition of the L-5-HTP syndronme, and& his type of ef- fect is

char act eri st ia@q@tigh Y E¥nvBRtisdaPkkespients Bh@ aﬂmént%t;bahans@&wwea
good effect igg rtﬂgsgo‘;eq_st mpoff das o ggﬁ&dﬁq_n@cﬁgggéégy y also relates to a
1 oh ha

t her apeuti c conposi ving a content of a corrpound of the formula

| or its phar- macol ogi cal |l y, suitable acid addition salt as active
, ngredlent i (Fhe compeunsly) asgarding to the invention can be admlnlsterqg

addi tion t & conldnténmareakerpllint sngravendusdyt or mkprmyschdapkyy in of the
novel conpourdavéstiamall walli ng di seases. The conpounds according to
the invention can be adnministered 5 orally or parenteral |y, intravenously

or inter wsc%arhﬁsa enaf 00 WY 448] ¥BiGicion ARAecodepRngs.on the

age, conditiqQn_a

adm nistrati o dh-n ch\ §h80’§% %f"Dfa@f’f“&ﬁli“cﬁtﬁ Péd?‘g%t 3 &y ggs% ? aCtlgﬁout
1 - 100 r’rg‘/oxd-nSFeﬁb%F}t VidirgRE ®rrule opRPhdhinil0r B kH %f-n@"’éylwel% %/ kg
of body wei gleradnagmirgistratiorrand &ddi ni 3@ mg/kgnof bodyThweigbtedn (eanednds
can be used iteradny@mirietghtseoni d or liquid 15 pharmaceutical forms, eg. as
uncoated or (film)coated tablets, capsul es, powders, granules,

SUpPOSi t or | esmes%\% 8115'& r@#‘n%e use&rﬁ?%gé £ S Iﬁﬁstsr
L pose. b %&%%@%éﬂl' N S, 05 ap; Sopaied O o 2catde Dl

ur pose
!to abloet bi nde@PSBiﬁ% rii?"’ﬂ@rﬁge‘ﬁf@ulﬁlsesé‘FMﬁi\F@é"-eFatﬁ@tutd-PWnt%ﬂ?’%ﬁis'
fl | at ereams om|spriaysi zZEhese weet pnogdugsshiin, adéoprentdons] wayd I :
so%\'lé;ﬁe gu : abeliees;a?gadeaw'eﬁ;:a@aﬂtm an?gd(punwsbsbeerespbapeiﬂerdomlagsS
(cf. H. S'-é@bﬁ&l ha aceegﬁéé‘flzﬁ‘dts' 8688 d£GABALLIbAndeld, BRINEAY 20,
Stuttgart,, gé%ts 7%)%%%%5?'[ 'tg%légrafsﬁ&%gkgﬁgs' 'htow §~?ﬁ§ ath Jiormal l'y

1 f t’
of ”tﬁé”fomp aPPLCIARF o HEEE IR AdePRY- it eReAREts, mlsﬁarﬁﬁss.% $htfe

novel conpouXgdease s g agentghe asﬁbsxm érd{eE B Llgnt | gagef (& -
prepared by $ubBueckémet. adn Phammazehtibehd evhnaloyie, Thieme-Verlag,
Stuttgart, 1978). The administration forms obtained in this way

25 normally contain from 1 to 99 % by weight of active ingredient.

The substances of the formula II required as starting materials
for synthesizing the novel compounds are known.

30 The substances of the formula III can be prepared by subjecting
an amine of the formula IV

3

35

where Rl has the abovementioned meanings, and RS 'is hydrogen, ace-
tyl, benzyl or trifluoroacetyl, to a photochemical [2+2] cyclo-

40 addition and then, where appropriate, eliminating an acyl or ben-
zyl group.

The photoreaction takes place while in an inert solvent,. prefer-~
ably acetone, at from 20 to 80°C. A particularly suitable light
45 source is a high-pressure mercury lamp. It may bé ‘advantageous to
carry out the photocycloaddition in a quartz apparatus under a
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35" [err] where R1 has the abovenentioned
meani ngs, and R6 is hydrogen, ace- tyl, benzyl or trifluoroacetyl, to a
photochen1ca| [ 2+2] . cycl o- 40 addition amd t hen, where appropriate,

elimnating af+3o%knOitisdphere w¥th qa&ourethout £Hhe 2BBOL NP HBBut akep1Rl ace
while in an |Jpr§d%8%\¥f&ltlc %{"iﬁ ;'Qer mol% ¥ ac&lone, at from20 to 80[err]C.

A particularly s source Is a |gh pressure nercury |amp. It
may be advant ageous to carry out the phot ocycl oaddition in a quartz
appar at us undéhe photocycloaddipion 45pde most cases highly diastereoselectivg

ni trogen atSospkEve thé hbimyclitchoempdundsalitl twidth ¢headxeitcohfigheation of

hydrochl ori ¢ waaihd resped®|t® ®fi: am ne. The phot ocycl oaddition is in
nost cases highly diastereosel ective 5 to give the bicyclic conpounds
II'l with the exo configuratign with respect to Rlerr]: [err]
The two enantioners can be Féd\jtedapgre by racemate resol ution, , eg.
using optically active tartaricjadi d degi vati ves. An acyl radica
(R6) is ex¥ediently elimnated by camventional hy- drol ysi s met hods.
A simlar statenent applies to the elimnation of the benzyl

radi cal . 20 The am nes of the formula IV are disclosed in the

literature Ofppe gyg &é&x%e%%éﬁ% fbéoi aB&' P&Jc +&l 48BYHiet son,
R[ err]-CHO Wlethh. us:.g; opt:.cfé.ly a n:f"vseI ar Ei:'a% Iac::u:it gegix\r/aetz.ves. FF ?&“[ COhOl

then rearrHﬁglng wi th hydrogen chloride to give the allyl chlo-
An acyl radical (R6) is expediently eliminated by conventional hy—

. drolysis methods. A similar statement applies to the elimination
of the benzyl radical.

20 The amines of the formula IV are disclosed in the literature or
can be prepared by either reacting an aldehyde R!-CHO with vinyl-
magnesium chloride to give the allyl alcohol V

OH

2 )\/
Rl = v

then rearranging with hydrogen chloride to give the allyl chlo-
ride VI
30

RIA/\ cl VI

and finally reacting with the appropriate allylamine VII
35

N NHR3 ’ VII

or subjecting a cinnamaldehyde VIII
40 _

RL-XX~ CHO | VIII

directly to reductive amination with the allylamine VII.
45 . ’
The following examples illustrate the invention:
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ri @e v 30 [err] and finally reacting with the appropriate
allylam ne VI 35 [err] : or subjecting a cinnanal dehyde VI 1|
40- . - Jerr] ‘directly?to reductive anmination with the
allylam ne Vil . prepédfation of THke fsldr@whgdmeterialles illustrate the

I nventi on: 0050/ 45086 7 A
‘Preparation of t he r aa) 1-(1-Naphthyl)allyl

al cohol 5 9£ r#%imjé‘ CaJl)cog?la 1.3 Msolution of

vi nyl magne- siumchloride in tetrahydrofuran were introduced
under 5 ni t 2@geml | (A66 aM2[dick)i ofed 1}k sodubier hMipylnagne

stirring under nitroggamadhitdride [ertdtahgdsofutamwvert bftxpduced under (320
mM {sic]) of 1-napht hﬁkﬁl&&a&ﬁqﬂbsm \/J.ec&ﬂl&raéofra-wf séfsequently, while
tetrahydrofuran was g fo'af %d&f & ot $0-38+¢, Ihé‘olunon of sofl}Xthe

was then stirred at r?}
90 ml of sa!turat ed amﬁn %g f;&al?'i;tﬂaié&xyde dlf’F%H’% lzﬁgnmlaaoofed
whil e stird® ng and céefrayduofyrapgwas added over ithe gPRrse LLES Pipt eFRRY

with suction and t hemizbuxkiovasnthén stirred aheréin ttempenstuyrs vaderhnitro-
times wth 150 ml of geRtfa\W.5 h. 90 ml ofdsatursited Bmtohidi reilesiver solu~
cormbi ned, dried W the3gqliyiPe then added Whiflat Etffﬂxfgoﬁﬁénééﬁﬁ@ w;5.§h31<£b (99
2/% of crude pr oduct F ﬁur wﬁ%eﬁ(_)@_e@e@egﬁg éxﬂﬁ ghgf
ab), 3- (1- Naph Ez$g © 1§ Esm)
of 1-(1-ndthyl)al ¥ HE5] VRS Washed three times JEB4lTH (?frr h
di chl or onet hane mﬁthdg?tv?qu;Thﬁyflltrates were combined, dried with sodium
W, sulfate and concentrated. 58.3 g (99 %) of crude product
were obtained in the form of a brown oil.

20 ab) 3-(1-Naphthyl)allyl chloride

. 58.3 g (317 mM [sic]) of 1-(l-naphthyl)allyl alcohol were
dissolved in 400 ml of dichloromethane with stirring. By-
drogen chloride was then passed in to saturation, during

25 which the temperature rose to 37°C. The mixture was then
stirred for 1 h. The organic phase was washed with 200 ml
of ice-cold water, dried over sodium sulfate and concen-
trated. 59.2 g (92 %) of brownish solid were obtained.

30 ac) N-Allyl-N-[3-(l-naphthyl)allyljamine

\_ ' 59.2 g {(0.29 M [sic]) of 3-(l-naphthyl)allyl chloride
dissolved in 250 ml of toluene were added over the course
of 1 h to 167 g (2.9 M [sic]) of allylamine under reflux.

35 The mixture was then refluxed for 2 h. The solution was
subsequently concentrated, the residue was taken up in
- 250 ml of water, and the pH was adjusted to 12 with 50 %
strength sodium hydroxide solution. The aqueous phase was
extracted with dichloromethane, and the organic phase was
40 dried over sodium sulfate and concentrated.
Yield: 67.6 g {97 %) of dark brown oil.

ad) exo—6-(1-Naphthyl)—-3-azabicyclo{3.2.0}lheptane
45 50.0 g (193 mM [sic}) of N-allyl-N-[3~-(l-naphthyl)al-

lylj)ammonium chloride were dissolved in 1600 ml of ace-
tone, and 210 ml of 10 % strength hydrochloric acid were
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dr dgen chl oride was then passed in to saturation, during 25 whi ch
the tenperature rose to 37C. The mxture was then ' stirred for 1
h. The organic phase was washed with 20@ ni of ice-cold water,

dried over sodium subhabe. angk %@.Eﬁfnyellow solution hWils®drradiZrdl ﬁ%aez@nﬂ-f

browni sh solid were
N-Al 'yl -N-[3-(1-napht Eg%aﬁ% :]:3 700 "?acc)t high PreRpare mz "z‘%"l\}] Li CI%

3- (1- napht hyl ) al | yl d’é}i’ atus at r°(ﬂms§8¥'3%’5?fr‘ﬁ%%8 | G8hR" wer e
added over the cours&ion was then gengentnagede7the (xesjdue[wpg|hakep up with

al | yl am ne &under ref waker35and the pHTwes midgnsted vies 12hwntheil ixedreogtlR h.
The sol ution was sodium hylHoxeqs esdlutioanCcené ittiret R8s rfind deivesd

Laken up in ctre gor2§6> nu%dwewact%adtwee R 423 020 bipd A0 n{eﬁg}i W th
0

extracted wth dichl 8 rret hanel&%gﬁﬁgﬁ %ra% %ﬁg%asyg\%ﬁs bé)&l%vg §8% ed

over sodium sul fate SHAEREHAAR nggantra ed. Yield: 67.6 g (97 % of

dark browi®il . ad) exo-6-(1-Napht hyl)-3-azabi cycl o[ 3. 2. 0] hept ane

45 50.0 ¢ (19'Herrdﬁ:['15|h:rb)mobll\y atdsjildubdl [ 83 (2l-g)aphshgligsdlved in

| yl'] anmoni um chl ori despese ¢k S .’é@fa oL, 1604 pb.9fg q020 mM [sic]) of! AATe-
and 210 m of 10 %EEGQQ &‘ dl%%ﬁ@@ Of4 sz%%& é“frfSOIpro anoi?%ye‘l%ﬁﬁéd.

8 added. Sanbstha et gjggswg%terﬁ% RIS

trogen using a 700
appar at us room teF‘I’E}’éF%@ Uity deoprepann]c apg) dried in a vacuyn gyepaatpen

concentrated, the reépd@leomlghkeniuﬂidm #R.95g (67 3) oficceiorlesd poredesH
wag, gdj usted to 12 wmehtbiy %pcsinteng2hled’c (maleatesiadi um hydr oxi de sol uti on.
The m xture was then stirred for 30 mn and extracted twice with

tert-butyl nethyly,e followﬁng ghBEL ncE!;ecQH”Pé ef@%p%ggani& é’%%&i#%%y‘d” ed

over sodi te an concentrat ar k
brown oil y*Tesidue (43.2 was _di ssol ved i

i sopropanol , and 33, 5"@’?‘2 naphtRY L)y 30?’%?8"1"[3 2. olhepti‘%e'a&e&tmg

di ssolved in 220 m ePinhtood478¢ ml@a&eded The precipitated

mal eat e was filt afedeabs6w(i-+chlorbi-Drnaghihyl ) -3-azamiciyedoy\s t . ¢ jheptapanol
and dried in a vagyuexeven(Alphenanthryl)- 3ﬁakabi&§bxa@3'Quqhh4§eaﬂa ,di 43.9 g

(67 % of golorl a8y Qsmde«‘l ~chloro- na n?l@gsp%.mmé@ é & hle Gtan
(mal eate) . L ow.ng subs e e pr simlar
mel ing poin
way:
B) Preparation of the final products
30 Example 1
Y N-[2-{exo0—6—(1-Naphthyl)-3—-azabicyclo[3.2.0]heptan-
3~-yl)ethyl]benzamide
35 6.6 g (35.2 mM {sic]) of N-(2-chloroethyl)benzamide and 2.5 g

(18.1 mM [sic]) of finely powdered potassium carbonate and
0.5 g of potassium iodide were added to 4.0 g (17.8 mM [sic])
of exo-6-(l-naphthyl)-3-azabicyclo{3.2.0]heptane in 70 ml of -
toluene, and the mixture was refluxed for 6 h. After cooling
40 and concentration in a rotary evaporator, the residue was
partitioned between methylene chloride and water. The agueous
phase was then extracted twice with methylene chloride, and
the organic phase was dried with sodium sulfate and
~ concentrated. The crude product (8.9 g) was purified by
45 column chromatography (silica gel, mobile phase dichloro-
methane/methanol 96/4). The free base (3.0 g) was dissolved
in 100 ml of tert-butyl methyl ether, and excess ethereal
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207 ae) exo-6-(2-naphthyl)-3-azabicycl 0[3 2. 0] hept ane, nelting
poi nt 145-147[err] C (mal eate) - af )
exo- 6- (5-chl oro- 1- napht hyl ) - 3- azabi cycl 9] 3. 2. 0] hept ane, ag)

exo- 6- (9- phenant Bﬂr&f&clﬁt&&%bhéil&|vﬂi§a&d@h%l@"%ooi§ng in @&k. The precip-
exo- 6- (6- chl oro- é‘é’é‘t ﬁl@fﬁ’ﬂé Go4g! 9#,5&%:&% %‘i‘@t@ﬂ& uction nde"®l U1 NG
poi nt 164- 165[err Qn.o P, {3 %

Exanple 1 ’f’e Sséeglw%ébﬁt I]iﬁ: Sanﬁlgﬁl 8§ {%’T Y%Yr‘?’
3-yl)ethyl] benzaﬁFB%r apgl driegd ep fhesfudngl ream °f nltrogen

N- (2- chl or &et hyl Ebéngatdsdé)and pragiugt were 1qo_ﬂ.&t§drms [hyrdrjorhdbridee| v

powder ed pot assi melEhid Poane asud—ws c. 0 5 g of potassiumiodi de were
added to 4.0 g (17.8 nM[sic])

exo- 6- ( 1- napht hy 3 C i_n . . t ol uene,
and the m xture \l}\l/)és r(?]lelaow é%glg%zﬁq‘]eg??ée‘?%oo F%‘lglg%t qJay'and
concentration in a rotary evaporator, the residue was partitioned
bet ween md®hy| end-chNof 2 dee¥aré- At Baphtid ) aguezahicyclol 3. hiiherkas-t hen
extracted tw ce w t h3apljsthylgdbehtamidis, medtiing pointt R33023R0G ¢hpiese was

dried wi th sodi um sukhad£idng concentrated. The crude product (8.9
g) was purified by 45 col um chronatography (silica gel, nobile phase
di chl or o- rret ape/ n _ bgs Hp_as

di ssol ved ﬁogfn{gof'% g @%ﬂgﬂ {ﬁ‘ét) 23 gzsgd‘g@xcess et her eal
0050/ 450883 3.2. G]heptan'3‘yl) hyl} @a‘“" e, hydrochl oric acid

was added while cooling in ice. The precip- I tat ed hydrochl ori de was
filjered off wi tH.sudt[2n(i+Naphthyl)ethylilt-esged ( vnapbthyl 148-azabigreckorount
of tert-butyl methyl 3.2.0)nepithae, anshingegoiit tany-Rupse! (Hyadechdosideygm of
nitrogen. 5 2.6 g (35 9% of product were isolated as hydrochl ori de,

mel ting p(}lont 18@ 18§LF5rJI "Naphthyl)e‘t:-l;ﬂrei]-QL:L-Qt\:M mnggﬂtﬁi?l)o-rﬁ%% %ﬁ 'na

simlar
N- [ 2- (exo 5 (2- Napht HXF}%" 22 QAPEDEIRS 3 PELE AR RAURE 208-210°C (hydro-
yl ) et hyl ] benzam deChbhe¥idelg poi nt 233-235[err] C (hydro-
hl ori de) , 3. N [2-(exo0-6-(5-Chloro-1-naphthyl)-3-azabicyclo- 15
3. 2. 0] hept an- 3- gl ) ethy?] Garzaai sNaphthyl)-3-azabicyclo[3.2.0]heptan-
25 3-yl)ethyl]-1H-benzo[cd]indol-2-one, melting point
174-176°C (hydrochloride),

3-yl
C (0]
[3.2

7. 1l-[2-(exo-6-(2-Naphthyl)-3-azabicyclo[3.2.0}heptan-3-yl)-
ethyl]-1H-benzo[cd]indol-2-one, melting point 258-260°C
30 (hydrochloride},

8. 3,3-Dimethyl-1-[2-(exo-6-(l-naphthyl)-3-azabicyclo-
[3.2.0)heptan-3-yl)ethyl}-1,3-dihydroindol-2-one,

35 9. 3,3-Dimethyl-1-[2-(exo-6-(2-naphthyl)-3-azabicyclo-
[3.2.0]heptan-3~yl)ethyl}-1,3-dihydroindol-2-one,
melting point 124-125°C,

10. 3,3-Dimethyl-1-[2-(exo-6-{6~chloro-2-naphthyl)-3-aza-
40 bicyclo{3.2.0]heptan-3~-yl)ethyl]-1,3-dihydroindol-2-one,

11. 5-Chloro-N-[2-(exo-6-(1l-naphthyl)-3-azabicyclo-{3.2.0]-
heptan-3-yl)ethyl]-2~thiophenecarboxamide,

45 12. 5-Chloro-N-[2-(exo-6- (é-naphthirl ) -3-azabicyélo[ 3.2.031- :
heptan-3-yl)ethyl)-2-thiophenecarboxamide.
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4. % 3-[2-(1- Napht hyl)ethyl]-exo-6-(1-naphthyl)-3-azabi cycl o-
[3.2.0] heptane, nelting point 227-229[err]C (hydrochloride), 20 5.
3-[2- (1- Napht hyl ) et hyl ] - exo- 6-( 2- napht fa# ) - 3- azabi - -
cycl o[ 3. 2. 0] hept ane, § 380 EJI-N:Q;Q& 19[ 8L 24pildPdbP3.2.0 1heptan~3-yl)-
chl ori de), HE§$1 k éﬁg chyl) 3- azablcycIJ[S O]h@%ﬁan-
25 3- yI)ethny benzo ol - -one mel ting p0|nt
174-176[ err] C (hydrochl orde),
1- [ 2- (exo- 6- (2- NApht Nyl[3= GF%R&&bK%yQ#Rﬂt?XQ)G?Tﬁﬁﬁh%ﬁysl f$.2.0]heptan-3-yl)-
et hyl]-1H Benzo[ cd] i atlbjrljz-lb-mtrqhénzamg.dpm nt 258-260[err]C 30
(hydrochlorlde)

3, 3-Di net hyl - 1- - y ) )
[3 2. 0?ﬁep¥an 3[3|§2*Q[§ (ékdl%ﬂ?ahdﬁﬂof% 224 Qﬁ%ﬁg?ﬁ% 3- azab1%¥c10[3 .2.01

3,3-Dinethyl-1-[2-(e BE%A_Q%-X&S %ﬁgegg%l% e r%eflc')t:.ng point '102-104°C,

[ 3. 2. 0] hept an- 3-yl ) et hyl -1, 3-di hydr oi ndol - 2- one, mel ting point
124- 125[er1|q C, 16. _N-[a_-e(exp,-s-(I-Naphthyl)-3—aza.bicyclo[3.2.0]heptan-3-yl}-

3- Di net hyl - [2-(ex0eﬁhfﬁ}mhethe£ymmakdiylé) 3-aza- 40 .
bi cycl o 3. 2. O]heptan 3- yI)ethyI] 1, 3-di hydr oi ndol - 2- one, 11

5- Chl N[ 2- |
heptaﬁrg ylgetﬁs g Eﬁghe i-ﬁgﬁﬁ§§h$¥§ zJﬁié§f§Lt3 2. 0]heptan-3-y1)-

5- Chl or 0- N-[ 2- (exo 6 t 8§C|o[3 20] -
hept an- S-QP)ethyI] 2- thlophenecarboxan1de 0050/ 45086

10 13. N P8. (¥xb2-6tegxb~Hap h+Waphthyla » Abazahdlayic3op3 (4 Hujheptag-3+yl) -
ethxb]-4-fluorobenzaetﬁhn]-3,4-dichﬂdkobenzamide,
N-[ 2- (exo-6- (2- Napht hyl ) - azabicyclo[3 2. 0] heptan-3-yl)- 5 -

et hyl]-4- nltrobe ani,d P - T T S
N- [ 2- ( exo- Cfe]%o:qg g;i‘gg; 6 phtIBr éx B‘}I :,fyg 9[3.2.01heptan 3-yl)
hept an- S'ﬁ ethyl]beﬁf X 4[err] C, 10 16.
N[ 2- (exo- 6- ( 1- Napht hyl ) - 3- azablcyclo 3 2. 0] heptan-3-yl) -

ethyl]-4- nethoxyggnzaﬁ{ZExexo-G-(2-nghthy1)-3-azab1cyclo[3 2. 01heptan—3~yl)—

N-[ 2- (ex0- 6- ( 2- Napht byhyl thaphthalyne-a-ta2bokaeiden- 3-yl ) -
et hyl ] - 4- hydr oxybenzam de,

25 21. N-[2-(exo-6~(9-Phenanthryl)-~3-azabicyclo[3.2. O]heptan-
3-yl)ethyllbenzamide, melting point 110-112 °c
(hydrochloride),

22, 1-[2-(exo-6-{6-Chloro-2-naphthyl)-3-azabicyclo-
30 {3.2.0]heptan-3-yl)ethyl }-1H-benzo{cd]indol-2-one,

N 23. 1-{2-(ex0-6-(9-Phenanthryl)-3-azabicyclo-
[3.2.0])heptan-3-yl)ethyl]-1B-benzo{cd]indol-2-~one,

35 24. N-{2-(exo-6-{1-Naphthyl)-3-azabicyclo[3.2.0]heptan-3-yl)-
ethyljisoindolinone,

25. N-[2 (exo—-s-(Z-Naphthyl)-B-azab:.cyclo[3 2. 0]heptan-3-yl)-_

ethyl]isoindolinone.
40 -

45
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1573 18. N-[2-(exo-6-(1- Napht hyl)-3-azabicycl o[ 3. 2. O]heptan 3-yl) -
et hyl ] -3, 4-di chl or obenzam de, 19.

byt e Sl b 7 S

N[ 2- (exo- 6- ( hyl ) - 3- azabi cycl of 3. 2. O]heptan
et hyl ] napht ha ene -Ccar boxam de, 25
N[ 2- (exo0- 6-(9- Phenant hryl ) - 3- azablcyclo[S 2. 0] hept an-
3-yl) et hyl | behz arni d-subFtittshidmazahirycigdr ¢} @1 ~heptane derivate of the
(hydrochl orbde), formula I22.
1-[ 2- (exo0- 6-( 6- Chl oro- 2- napht hyl ) - 3-azabi cycl o- 30
[ 3.2.0] heptan-3-yl)ethyl]-1H: enzo[cd]lndol 2- one, 23.
1-[ 2- (exo0-6-(9-Phenant hryl) -
[3.2.0] heptan-3-yl)ethyl ]-1H be cd Ny&f&?lf%ne Bs 24,
N-[ 2- (exo- 6- (1- Napht hyl ) - 3- azab|c9c 0[ 3. 2. 0] hept an- 3-yl ) -
et hyl ]i soi &@ol i none, - 25.
N[ 2- (exo- 6- ( 2- Nowtteidey | ) - 3- azabi cycl o[ 3. 2. 0] hept an- 3-yl) -
et hyl Ji soi ndol i none. 40 45 0050/ 45086 W claim 1. An
N SUbStlbt ut ed 3%3&1313'&}’ Haphengl Wr MRChIRERAR WakR 8 UdRibstRtuted, Hombla |
[err] ©'€ or disubstituted by halogen atoms,
15
n is 1, 2, 3 or 4,
A\
A is
20 , Rz
= O
~NR4-CO ’ ' —NRA- RS ¢
2 i R e %)
-NR4-CO
25
\ R?
)
U
30 o
CH3
A

or naphthyl which is unsubstituted or halogen—substituted,

35 R? is hydrogen, hydroxyl, C;~-Cs-alkyl, nitro or methoxy, or
fluorine, chlorine, bromine or iodine,

R3 is hydrogen, fluorine or chlorine,
40 R¢ is hydrogen or methyl, and

R> is hydrogen or chlorine,

and the salts thereof with physiologically tolerated.acids.
45

2., A compound of the formula I as claimed in claim 1 for use for
controlling diseases.
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R &rr] is naphthyl or phenanthryl which is unsubstituted, nono-
or_disubstituted by hal ogen atons, 15 n i.s 1, 2, 3 or 4, A
is 25 [err] - or naphthyl which is’

unsubsti tuteg or ?\EQQ&? f%ib%}cle H.]x?g %Psy%f&oses Rl ¢ @rmg %@RSQXQIEW |

Cerr]-Cerr]- aI orrn
bromi ne or iodin fectiye; d]o h dﬁ?ﬁ‘p"PPﬁo‘?‘fﬁé‘ Foﬁlﬁ?%ﬁl%@ gimed R
i s hydrogen or né?h?iaﬂhﬁbto patiémysy ] is hydrogen or chlorine,

and the salts thereof with physiologically tolerated acids. 45 2. A
conpound ofs t4he fopRUtEsd ffr prépafihg rofpaundsl dforheSEofila I as claimed

control ling diseggegiaim 1, whilRoQnU8@s reacting a compound of the

2 3. A net 9? oL {featlng psychoses whi ch "conprises adm nistering
an effective dosé Of a conpound of t ﬁ formula | f cl ai med in
claim1l1l to patients. 5 4. E 2 for prepa.FHb conpounds of the

formula I as cl ai ned |n cIa|n11 whi ch conprlses reactlng a
conpound df0 t he where A arddmnbhwe|the stated meanings, and Nu is a nucleo-

fuglc leaving group, with a 3-azabicyclo[3.2.0]heptane
derivative of the formula IIIX

RN6
15 NH III,
1 3

\
where
20
Rl is naphthyl or phenanthryl which is unsubstituted, mono-
or disubstituted by halogen atoms,
and converting the resulting compounds where appropriate into
25 their salts with physiologically suitable acids.
30
./
35
40

. 45
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{ebr] 10 where A and n have the stated neanings, and Nu is a nucl eo-
fugic | eaving group, with a 3-azabicycl o[ 3. 2. 0] hept ane derivative
of-the formula 111 R 15 '
NH L, 1 3 where 20
Rlerr] is nagh I e ' | Lfut S
or disubstit @t égg tﬂ;};?r%ggg%%{gyf?sl,o W@bﬁglné sdeﬂg'%gik%émet?% Rgggﬁléatrleosn isa |dng
conpounds wh&f& 5%%% iate into 25 their salts with physiologically
sui tabl e aci ds. 30 35 40 45

5 Abstract

Compounds of the formula

RN 6
10 N-{CHy)p-A '
. 1 3

in which A, R! and n have the meanings stated in the description
have been [lacuna]}. The novel compounds are suitable for control-
15 ling diseases.

A
20
25
30
AN
35
40

45



