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N- Substi t ut ed 3-azabi cycl o[-3. 2. 0] hept ane derivatives, the prepa- ration
and use thereof 5 The present invention relates to novel N substituted
azabi cycl o- hept ane derivatives, and to their pr eparation and use for

t he. preparation of phar maceut i cal agents. I s known that

N- subst i tut ed Wbexﬁkmtﬁa%asgé é'fl.%t['BVQSo P%étﬁalag QU Dydisivag, athé Nbtepal-or
dopam ne and serat %1?' Dok GEEPLAE r ypes 42 43 287, DE 42 19 97 ).
f

The observed hi gah rnities the D4 dopam ne receptor subtype play a
special role in this. e have now found that N-substituted
3- azabi cycl o[ 8. Thepprepeahcinmengiop ERLAFES P BIWe]f YrAwpetituted appbicyclo-

[err] whereptads @Exivativesnagid bl tbeinmrepacenydn iiridc isesfor the
unsubstitut ed, gfparaeion of phadiscdfiiicadt agedts . hal ogen at ons, n is
0, 1, 2, 3 or 4, 30 Rerr] is hydrogen, hydroxyl, (err]-Cerr]-alkyl or

derr]-d er r]- y -
cerrl-d aftx% kndén, that ;gg;#;}%ew bt @gﬁgeh@i dHe GREROR AP MaYe
Clerr]- C[ er r}0 HULPFiRART “&?‘Y or dopamipg ip; receptor; guhtypes
direct |inkage,(RE 4@ 63 gPBup2 ok P3N - o'?hmh;ﬁrﬁr]"eé bigh iaffinities \figrch
one hydrogen atidma Canddépamiapl zeceptinr Ispltype/ Iplaynensperial role in this.
Cerr]-Cerr]-al koxy or a hal ogen atom and 40 A i s hydrogen, hydroxyl,
am no, nercapt Gye GaGh! howl Khunl- @hgywﬁuguﬂﬁtltuted 3-azabicyclo[3.2.0]heptane

dcLert] e TV AVLoi b oeCbdada" ] -al kyl thito or

Rl i R2 N
1

. A
\‘:CN““(CHZ)n‘——}; Y .
20 \Z-Y

where

25 Rl is naphthyl or anthracenyl which is unsubstituted, mono- or
disubstituted by halogen atoms,

n is 0, 1, 2, 3 or 4,

30 R? is hydrogen, hydroxyl, C;-C4—alkyl or C;-Cs4-alkoxy, or
together with the adjacent carbon atom is C=0 or C=S,

X and Y are carbon atoms, CH, CH;, NH or C;-C4~alkyl-N groups or
nitrogen atoms,
35
Z is a direct linkage, a CO or CS group or a CH or CHz group in
which one hydrogen atom can be replaced by hydroxyl, amino or
C,-C4—alkoxy or a halogen atom, and

40 A is hydrogen, hydroxyl, amino, mercapto, C;-Cs—alkylamino,
di-C{~Cs4—alkylamino, C;~C4—alkylthio or C;-C4—alkoxy, or
together with the adjacent carbon atom is C=0, or

A is a C3~C4~alkylene group which 'is linked to Y and can contain
45 one or two non—cumulative double bonds and in which one CH or
CH; group can be replaced by a nitrogen or sulfur atom or an
NH or N-CH; group and where the ring can be monosubstituted
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C3- C4-al kyl ene-group which is linked to Y and can contain 45 " one or. two
non-cumul ati ve doubl e bonds and in which one CH or CH err] group can
be replaced by a nitrogen or sulfur atomo? an NH or NN-CH err] group .
and where the ring &idheltebioaofldastineudethlorine HBASNE odkinkenges aldthokaf t
940475 O Z qpﬁqfo‘l@gsﬁino, or in the case of a.benzene ring &he latter
either by a f1uori N, OheChbREl NGyl 8 OF: Y kutd® WP Pl uorine or Rn1b0ifL

amno, or in the case o enzene ri, the latter | an ,
or trisubstituted BFIEUBF] ’H%&H'ﬁ'cﬁﬁ??‘h%r"met%yif a‘f’otﬁé"opyﬁ’é?’ﬁ% " methoky,
trifluorometh§l, nidhgo.hPERASHNYLTePRGimethylaming, groyPsSppnonet hyl - or
di met hyl am no groups, and where-the ring on the right in the formula |
can carry a & Wnere] £hi¢ |ridlgkyh o uEdohn bDhtihgdoratda Naanl capdy cont ai n
1 to 3 non- cudLatiyve f4eub! on hERISgeR latom dod i endaldntaliel e vnbh-
phyS|oIog|caIIyé3 rf%%gﬁgddéﬁﬂf$sbopg¥e val uabl e phar nmacol ogi cal
properties. The fol Fowi ng partricul ar meani ngs of the substituents
Rlerr] and R}%rr] 15 and of n shoul d be nenti oned: err]: naphthyl,
unsubstitut ed oxnds et paltedherepf withebysiehpgically toleragted agpdgp:have
met hyl and hydreaduable phaxmac®logicalllpropemyigystem on the right in formula
| is, in particular, 25 [err] 30

The following particular meanings of the substituents R! and R2

15 and of n should be mentioned:

QO

Rl: naphthyl, unsubstituted or substituted by fluorine or chlo-
rine,

20 R2: methyl and hydroxyl,
n: 2.

The ring system on the right in formula I is, in particular,

25
2
R N\\r 5 o\/ N
| T ) '
- N r
30 o

R2 N A
N = ~
l ' "
N = ’ N .
35

Preferred compounds are in particular those in which the ring
40 system on the right of the molecule is derived from

7-methyl-5H-thiazolo(3,2-a]pyrimidin—5-one,
-2,4~(1H,3H)—-quinazolinedione,

45
2-methyl-4H-pyrido[l,2-a)pyrimidin~4-one or



35 . ; Prefe
systemon the r
7- met hyl - 5H-t hi
2,4-(H 3H-quin

PRSE 65ﬁﬁ88ﬁ8§eé}§cpﬁf§aftlcﬁﬂ%%’%hose i 8- mﬁ.?RSPﬁgsPsﬁg 40

i ght of the nolecule i's derived  from .
azol o[ 3, 2-a] pyri m di n- 5- one,
azol i nedi one, 45 2- nethyP 4H pyrido[ 1, 2-a] pyri m di n- 4- one

or BASF A@%ﬁetﬁy&aﬁihsehaﬁfdimethﬁlﬁﬁﬂ&ﬂ)pyr1m£ﬂinon@050/45085

3 2- met hyl am
formula |I accor
conmpound of the

€
have the abovengﬁ??%rn ‘%I%gﬁ?%*@g fan%omp% g’fa nuc

with a 3-azabi®c
[err] 20 wher
re- sulting ¢
| ogi.cally toler
groups Nu are h

10

15

20

25

30

35

no- 3, 6- di net hyl - 4( 3H) pyri m di none. The conpounds of the

El%a@gc&ﬁbﬂﬁﬁs' 124 efﬁé Fdrmdla PE accBE&DRY &b Q)ier Eﬁ‘&‘édt{ﬂmacan be
r mul ﬁ%%[ , Y, Z and A

uglc | eavi ng group,
ycl o[ 3. 2. 0] - hept ane derlvatlve of the formula |1
e Rerr] has thazabovenentloned nmeani ngs, and converting the

onpound mhere ap N into the salt with a physio-
ated aci & p‘;g%ﬁagnd pr ef erredthucl eof ugi ¢ | eavi ng

al ogen

where n, R?, X, ¥, 2 and A have the abovementioned meanings, and
Nu is a nucleofugic leaving group, with a 3-—azabicyclo{3.2.0]-
heptane derivative of the formula III

Rl

5
\\[:I::::NH 111,
1 3

where R! has the abovementioned meanings, and converting the re-
sulting compound where appropriate into the salt with a physio-
logically tolerated acid.

Suitable and preferred nucleofugic leaving groups Nu are halogen
atoms, in particular bromine or chlorine.

The reaction is expediently carried out in the presence of an in-
ert base such as triethylamine or potassium carbonate to trap
acid, in an inert solvent such as a cyclic saturated ether, in
particular tetrahydrofuran or dioxane, or an aromatic hydrocarbon
such as toluene or xylene.

The reaction normally takes place at from 20 to 150°C, in particu-
lar from 80 to 140°C, and is generally complete within 1-10 hours.

‘The compounds of the formula I according to the invention can be

40

45

either recrystallized by recrystallization [sic] from convention-
al organic sclvents, preferably from a lower alcohol such as
ethanol, or purified by column chromatography.

Racemates can be fractionated to the enantiomers in a simple way

by classical resolution using optically active carboxylic acids,

eg. tartaric acid derlvatlves, in an inert solvent, eg. lower al-~
cohols. :



25 atoms, in pBASEARfLeRARASHaFEA%H or i n849475The reR1F 0 PIW/BIRR R ent 1 y
carried out in the presence of an.in- ert base such as triethylam ne or
pot assi um car bonate to trap acid, in an inert solvent such as a cyclic
saturated ether, in 30 particul ar tetrahyd’rofuran or di oxane, or an
aronatic hydrocmfeb(mee Stdabdeytdd Lkre 0ghepyamnaler ivatinees exfc thenfoomiig Iy
takes place at ddPBe2@ohferdteld ehlk GolvenRabhaTWway ihés {HOBaGQ 66 a
140[err] C, and éﬁ&%@@g&&ia/tﬁmhfwow kA, Jpﬂé%e@auw by kreakifigc@npounds

o the rormt o Tofas T e L ! 08 bl ot d 0 el

preferably f r%rﬁ’&'%ﬁé?t%ﬁﬂ&li’oﬁuéﬁwedémdétﬁ%ﬁ]dﬁ-‘l’ FOIRNHS |a€c}db P’&‘Eﬁ‘lﬂﬂ’{m
chr omat ogr aphy.acti@l, sRhfwris @sidanmefhanesul fomin @@lﬁo %W@H—&n#b‘ﬂrer@limca
sinple way byacldgsSumaric erddyt oxalicsianddoptartalrliy acid v citbbdxyadin.
aci ds, eg. tartaric acid derivatives, in an inert solvent, eg..|lower al-

8828} 25 Ogg The %ﬁEoMé %Q:Q'%§§_Lul)§ ctnfiftlhe Jnven'b%.%94z§ve valuab@ezpharmaco-

4
3-azabi cycl of 3. ?%fﬁ%g?ﬁ?%er&ée?m?‘?%fa&f bg h‘és?doﬁ%f‘suf"fept&gﬁ SRR Yed
in a conventi orfHiYRAEFL ) ntAPRIMEPERFFATS o SedatiizasTa YPRYTIGA | FNSUPTRISIGE1Ves
acid, preferablor bpstiear¢kngants. &ctarpogndvagdersiiagetoithe dnveptiomanay
appropri ate acidispisgnpeesralf ofSsphdirtypesuds caddipnstint adhteinatids. aree phar-
hydrochl oric aqz\aiolaaszémcadtqon i8Chdhonsdl-htéd botdi Gn VBE MRS ihf @ik ,aGid,

sul fam c aci gy ) Soss:.l?fé EH&P&&&ﬂ‘iédthﬁ@Hs%aﬂEéQ xf]fya&e uab;bg or

citric acid. %f oun ccorgd to the |nven)EH é}? t £
phar maco- 10 Io c& P%@me‘& The aﬁ‘ bt I g He cﬁn pf"f’3 c ive, for
(especial ly %ﬁ%?ﬁ’l“@él §ubtypesdep? e ne RuyaPrydd 3Rfpndl RS EieNEar, Dg
protectives receploth b $eNPeaABsIAA @o#péu’hcﬁ%?&ﬂdﬁngamat Aeahd & mecep-
may di spl ay toaser alistdmigs d appasusafardoei pecdptorsnbi nati on. The phar-
macol ogi cal ggtion is denonstrated both in vivo and in vitro, it 15 being

possi bl e to chagactghhs@idd et Bt GRS bbBn PEddd FratndYin vilBecRifdNdL,

which is in song 385 very hi gh and sel ective, for receptor subtypes,
eg. dopam ne D[er%JL Dlerr], Derr] and, in particular, D4  receptors;
serotonin 1A, 1D and 2 receptors, alpha 1 and 2 recep- tors; histamne 1
and nuscari ne r@cepﬁ!’@rlgen% on or:Lentat:Lon motility

25
In a new environment, mice show a greater exploratory behav-
ior manifested by increased motor activity. This motor activ-
ity is measured in light barrier cages for 0-30 min after the
animals (NMRI mice, female) have been placed in the cages.

30 ED50: dose which reduces the motor activity by 50 % compared
with placebo—-treated controls.

b) Apomorphine antagonism

35 Female NMRI mice receive 1.21 mg/kg apomorphine s.c. At this
dose, apomorphine leads to motor activation manifested by a '
permanent climbing when the animals are kept in wire mesh
cages. The climbing is scored every 2 min for 30 min:

0: animal has four paws on the floor

40 1: animal has two paws on the wire
2: animal has four paws on the wire (is climbing).

The climbing behavior can be inhibited by pretreatment with
antipsychotics.

: ED5D: dose which inhibits the climbing activity of the ani-

45 mals by 50 % compared with placebo-treated controls.
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a) _Influence on orientation notility 25 In a new environnent, mce
show a greater exploratory behav- - i or mani fested by i ncreased not or
activity. This notor activ- ity is Beasured in light barrier cages
f.or 0-30 m n afé&gr Héchamphetamime redtagbhidk mi ce, fenal e) have been pl aced
I n the cages. 30 ED50: dose which reduces the m)tor activity by 50 %
conpar ed Wt el e ARy B Lo QQGérP'nﬁg/ axARERLEAL . 0. and,
ant agoni sm 35 g mee receLv ?‘ rrg G, 2P g I he s. eAt
thi s dose, m%@. Réby G ey B Leohe Berthe® SBRE g

per manent cl i fbi ng MateE ARt ety dPeaREpals/ ﬁ’aﬂFre fdggs/dose) . Thfetestpe

clinbing is scored sykstangemi aré (rived afally 30 min(befgrienmethamphehamipaws
on the floor 40 THe ianireake hixs doddvpaysduen tbhaethamphetamine 2is anilealabes
four paws on the W ¢ér (ine ehihdDiRS) 15 to 60 mikCattéADimg shehays HavedBebf
i nhi bi ted by pretre@%gggg i the ca qes a?nQEGQMEQQEEﬁEE between ﬁggghmﬂ$gigm1ne

whi ch i nhi bi t he L.bi.ng .a tIVI 0 ani nals

conpar ed wit ﬁpl acebP oA 8ﬁgc%3fﬁce(y9f’ contiord agg\ A&Y 89 cbr?a(#t‘ The
940475 O 7. B 4508he dose of test substance whlch complete ab og)
Met hanphet ami ne ant hightissfphe increas@ednl| @NWRItYRi ce receive 1 ng/ kg

nmet hanphet am ne p.o. and, after 30 min, are placed in light barrier
cages to neasurg) Sp-5 -H-Itphanayg&{maptlw ty (2 animal s/cage, 4 cages/dose).
The test 15 Substances are given orally 30 mn before rret harrphet am ne.

The increase In act], Vi t ue to et am ne.i s for
the tinme from 15 to ltyﬁ pﬁ??‘é?-r&%’i"g'egﬁfm FeRsI¥ey '?gn’% 18% ‘?oasfe&fl n the
cages as the differdtdHEBnéehr MhenanPRIn HbgE develop B0 RIHF - Hg s¥Pacebo
controls and i s setdeemeal ofowhieh gheThemptoms of D100 is the dose of -test
subst ance whi ch conpl &irelppwatoeading andl i shes the increase in activity.
d) L-5-HTP apbagoni-sngrddmor Femal e Sprague-Dawl ey rats receive L-5-HTP
in a dose of are scored (0 = absent, 1 = moderate, 2 = pronounced} every
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.oc. 60 min before L-5~HTP.
25 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; the inhibition of the motor stimulation induced

30 by methamphetamine is particularly regarded as predictive of an
antipsychotic effect. A serotonin-antagonistic effect can be re~
vealed by the inhibition of the L-5-HTP syndrome, and this type
of effect is characteristic of atypical neuroleptics.

35 The novel compounds show a good effect in these tests.

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

40 addition to conventional excipients and diluents, and to the use
of the novel compounds for controlling diseases.

The compounds according to the invention can be administered
orally or parenterally, intravenously or intramuscularly, in a
45 conventional way-.
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whi ch the synptons of - for pawtreadi ng and 20 - trenor
are scored (0 = absent,- 1 = noderate, 2 = pronounced) every 10 min
inthe time from20 to 60 mn after adm niétration of L-5-HTP. The

average score afHeeHossge Nicpendsi on He lagh; Héhdition and wieAghEheft eisd -
substances are ({iy\@R+ Pafh o@ptﬁhnm@&é e alamﬁniﬂ%at%én 'th ik Qoéé of ac-

cal cul ated as the d LA Lol

aver age. THe i Qﬁ dégﬂt%h S are %toéﬁl e 9gara te ?5 ? stwe1

as anti psycift °€8 ?%qﬁ?ﬁfﬁﬁ'?‘brf"gff ii 1ae Yoﬁ' ﬂgﬁc%p?ﬁ by
met hanphet am ﬁéﬁfﬁ”reﬁah?@%ﬂfﬁ-ﬁl'tya?b@h-r ded as predictive of an

anti psychotic effect. A serotonin-antagonistic effect can be re- veal ed
by the inhibitime abvéhecdagouldt cambeouBedain dotventy@eal sodfidedt eriquid
characteristic of; ah¥pheAlain@BEAl SRd Cas uiGodtd BV hﬁ@%ﬁ'ﬂéé 001,

good ef fect in { g%ﬁ%eg634&derﬁé gbmﬁ el 0 %Q&anggaa@l%g o) Al

t her apeutic conp %$ f’rg rHJ

| or its phat? CreamEcet oR & pﬁB‘i"b‘: dPt PoRORE 1902 (¥4 The

i ngredi ent in &5tdyei %i‘%‘”r?q"‘@n@én‘?@htﬁ%nﬁpléx@}’iﬂ%ﬁt Be PEPIATSEENYALH LHRNVEs~
t he use of ttienadvphammneonndsl faidscenthods itaplet sehwdayrs, bulKheg
conpounds accordjengs} OpidEerivaretés preabiletbei sikfegranes pdflow eeghlytars,
parenterally, ';ﬁta %!@539&%%%&&9& %ul a&ﬁgrsaata JemPINVEBES ONGl 1R s ,

BASF Akti eng f
6 The dos:g% gr &eggg low1ntg agegtg anté.ofc 11 nt gaseast I(ggt

and on the nodé' oﬁgﬁﬁﬁf st |§ﬁarmﬁ?€ &éFF?FdQ?f n\é\ﬁ g‘l:e’ Thlf’f“? ??%gedl ent
is, as a rul e, Hwéteagt, 1151?@)@?12‘@ Fhnipd g rdfeieghEorms opbtAimeda dfi Hhik M2 on
and 0.1 - 10 nglckgadiyboshtaiei §homoh twad? % bemedght efimatiiyer angxedient.
The novel conpounds can be used in conventional solid or liquid

phar maceuti cad ol Ghibs €fhcedS o¥NERET &ftnRNa( £1 | FBguaQBkes ARl materials
capsul es, powdgls. o @ﬂéﬂ ng SYRROSE' k6 aPo it blr@NR ‘S}L foméQBSbe 1Qhgans

or sprays. These ar ven Lve,

o S e 2 b M gole S e Lot Vs M hoas®GbbtEipea in
phar maceut i cal té’@d%%ﬁ’é#"&? ‘t abl et binders, bul ki ng

25 The substances' of the formula III can be prepared by subjecting
an amine of the formula

RL"
N-R3 1v,

(]

30

where R! has the abovementioned meanings, and R} is hydrogen, ace-
tyl, benzyl or trifluoroacetyl, to a photochemical [2+2] cyclo-

35 addition and, where appropriate, eliminating an acyl or benzyl
group.

The photoreaction takes place well in an inert solvent, prefer-
ably acetone, at from 20 to 80°C. A particularly suitable light

40 source is a high-pressure mercury lamp. It may be advantageous to
carry out. the photocycloaddition in a guartz apparatus under a
nitrogen atmosphere with or without the addition of about 1 mole
of hydrochloric acid per mole of amine.

45
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pl asticizers, wetting agents, dispersants, enulsifiers, solvents, 15

rel ease-sl owi ng agents, antioxidants and/ or propellant gases (cf. H.
Sucker et. al: Pharmazeuti sche Technol ogi €I Thi ene- Verl ag, Stuttgart,
1978) . The adni e tgritoecicddditdibhaifeih mosthtssemhighlpodiaddereosaladtive
froml to 99 %py dwegf&heohéfémecbagsﬁfasea&x with the spbsdaraemratishe

fornula Il required r .materials for synthesizing the nove
conmpounds are kﬁH%h‘%%Pééﬁ e s int he- si zed from anal ogous starting
materials by nethods described in the literature. 25 The substances of

30 [err] has t he abovenenti oned neani ngs,
and Rlerr] is hydrogen, ace- enzyl or trifluoroacetyl, to a
phot ochem cal [2+2] cyclo- 35 addition and, where appropriate, elimnating

the formula 18l can be prepar&t hx squScting an am ne of the formula

an acyl or benzyl group. The phot oreacti on takes pl ace mell in an
i nert solvent refer- acetone, at from 20 to 80
bar 1 cul ar |y 1@ FRSHME PRRELaRPSoGREdoS AP nkaR. e By, BETRPR FerahpEian:

may be advant agedudisg 0PEh¢¢131YoGFt%Y\% ﬁﬂ’r’&%é?ﬁ%@ﬁ%‘:’r‘f?s& quartz
appar atus under a nitrogen atnosphere with or without the addition of

about 1 nmole  a@fadindigeetp Oid @ldaidaped BPkonGéntivnae. mediods. A sBibfar
Akt i engesel | schg{gten&nt apgfH¥’ 20 removdd of Q0BOUAROSPoup. The amines of the

7. The phot ggygl aad &bogrélq;]s’&g?%& f]r?‘sc%% Eh@%&&u@’eafskeé&?%% ?%E $fed By

ive the bic C|IC co
?o Rerr]: y eith egngeactlng an a dehy e R ~CHO w1th v1nyimagne51um chloéide to

give the allyl alcohol V
OH

20 /!\/
R = v

then rearranging with hydrogen chloride to give the allyl chlo-
ride VI
25

RM ci VI

and finally substituting with the appropriate allylamine VII
30

P NHR3 VII

or subjecting a cinnamaldehyde VIII
35

RL-X~ CHO VIIX

directly to reductive amination with the allylamine VII with R3
40 equal to hydrogen.

The following examples illustrate the invention:

45
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eg. using optically active tartaric acid derrvat|Ves An acyl. group is
elimnated by conventional nethods. A sinilar statenent applies to
removal of a benzyl group. The amines of #he 15 fornula IV are disclosed in
the literature or can be prepared by ei ther reacti.ng an al dehyde
Rlerr]-CHO wi tR Vi pyépx@rashUSE CiHeoitdet iy magieveatde allyl al cohol V

[err] 20 then rearranging wi th hydrogen chloride to give the allyl
chl o- ride Vi nal ly substituting with the
appropriate aIIyIan?nel\ﬁ% qﬁghtﬁ§{iallyl 2990%61 or subjecting a

crnnanaldehyae VIIT 35 [err] drrectly to reductive am nation

with the allylanine VIT7himlh (RP@rmY (sdcdyuef a d-Bylregfrtion ofheingimasieng
exanpl es illustrate theivmeddbride in 48trahydrofBA8SRE wiite emjeodhted haider

940475 O Z. 0050{¢4Rf%% into a 2 1 stirred flask. Subsequently, while

stirring under nitrogen at 30-35°C, a solution of 50 g

10 {320 mM [sic]) of l-naphthaldehyde dissolved in 250 ml of
tetrahydrofuran was added over the course of 60 min. The
mixture was then stirred at room temperature under nitro-
gen for 4.5 h. 90 ml of saturated ammonium chloride solu-
tion were then added while stirring and cooling with ice,

15 the mixture was filtered with suction and the residue on
the filter was washed three times with 150 ml of tetrahy-
drofuran. The filtrates were combined, dried with sodium
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. Hy-
25 drogen chloride was then passed in to saturation, during
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-(1l-naphthyl)allyljamine

59.2 g {0.29 M [sic}]) of 3-(l-naphthyljallyl chloride
dissolved in 250 ml of toluene were added over the course

35 of 1 h to 167 g (2.9 M {sic]) of allylamine under reflux.
The mixture was then refluxed for 2 h. The solution was
subseguently 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 aquecus phase was

40 extracted with dichloromethane, and the organic phase was
dried over sodium sulfate and concentrated. :
Yield: 67.6 g (97 %) of dark brown oil.
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1-(1- Napht hyl)al Iyl al cohol 5 277 m (360 M [sic]) of a 1.3 M
sl ution of vinyl magne- siumchloride in tetrahydrofuran were

i nt roduced under nitrogen int& a 2 1 stirred fl ask.
Subsequently, while stirring under nitrogen at 30-35[err]C a

solution of 50 g 1Qq) exo—G-(( Fﬁ%i,ﬁj_cg]_)azggl‘%yémbt hab fedpidmedi ssol ved in

250 m of tetrahydrofuran was added over the course of 60 min.

The m xture s then stirred at _roo rat ro-
gen for 4.5 h. 90 m oP%s&tUrdPdd™nbif idnPEnlic r?i]d’gng I[g ({-naph Eyl tion
were then ad@ed whil e 3vitamepismdchbonidegwere (lisseolved in 1600 miqaf Aogyre
was filtered with suct tonearmhd Ré0rmbiafidOoh strength hydréghXdriiceacigsvere
washed three tinmes witBddéd. ntheot1é8i rdiow solution wadr ditadimtedhender ni-

filtrates vere combinedroghh ahivigt b po8liuie hlgh-pressu§élrfxé§&:gndamp in a
concentrated. 58.3 g (38 ,Z/%zoépp%&ugs%pa{%ﬁ;n te%rﬁpurﬁ 90t aheghid)

the formof a brown
e was taken up with

58.3 g (317]r?l\/l[3|c] 5ion-wWae Fhp ﬁtﬁ X:\
di ssolved in 400 m of watens cﬂf@nébﬁal?% whist ﬁdi‘t‘ﬂﬁq ﬁ-@ 1F1yW1"z*5 50 % strepgtdyen
chl ori de was then passeddium thydsekidetscdmtidoriThe mixture was wheghstimred
tenperature rose to 37fefricCmibhandi ettt tedstwitk with tert-butylli meewyror 1
h. The organic phase Waghy@shed WohbimlP oFhanic phases w@fe'cﬁﬁe‘&obdei“’aé&{mm
dried over sl%dl um sulf?{lff&nd a%gngggcentratfd‘ trated. 59.2 g (92 % of

br owni sh solid were obfarned.

N-Al [yl -N[3-(1-naphthyl)allyl]amne (0.29 M[sic]) of
3-(1-naphthyl)al Iyl %B‘Fl%ﬁ?k rown oily d‘ﬁ§§6we(c931 R sgow"#r dEspdrednk wer e
added over the course 350 ml of isoprdpdncle 48F 2P.(5290 (RRP gk |[sicf]) of male-
al lylam ne under refluic acid dissolvddiein220UiE ofadsbpeopaesl weed added. h.

The sol uti ognas The rew egas@tr&anegeaceﬁ rBhiedred Ne# QEiLEUSuMESON,
ggks/n R st renggg odi um h %ﬁ S i&? éﬁe&g agj%%q‘ Bﬁ%%gaé"" th
40 extracted w g(ﬂ (?ﬁf’b? ig ‘g 25& nﬁ?ﬂ c{)ﬁ %\%SP"“ ez,

dried over sodi um sul f Bektine POsREcHR3H6AIC (maleate).” vyield: 67.6 g (97 %
of dark brown oil. 45
25 The following substances can be prepared in a similar way:

ae) exo—-6-{2-naphthyl)-3—azabicyclo[3.2.0jheptane, melting
point 145-147°C {maleate)
af) exo-6—(5-chloro-l-naphthyl)-3-azabicyclo[3.2.0}heptane,
30 ag) exo-6-(9-anthracenyl)—3-azabicyclo[3.2.0]heptane,

B Preparation of the final products

Example 1
35 :
3,6-Dimethyl-2-methylamino-5-[2-(exo~-6-(2~naphthyl)-3-aza-
bicyclo[3.2.0]heptan-3-yl)ethyl j~-3H-pyrimidin~4-one dihydro-
chloride

40 2.9 g (13.5 mM {sic}) of 3,6-dimethyl-Z-methylamino-5-{2-chloro-
ethyl}-3H-pyrimidin-4-one and 2.8 g (20.3 mM [sic]) of finely
powdered potassium carbonate and 0.5 g of ‘potassium iodide were
added to 3.0 g (13.5 mM [sic]) of exo—6-({2-naphthyl)-3—-aza-
bicyclo-{3.2.0]heptane in 70 ml of xylene and the mixture was

45 refluxed for 12 h. '
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9 i ad) exo-6-(1- Napht hyl)-3-azabi cycl o[ 3. 2. 0] hept-ane_

5Q0g(193 MM [sic]) of Nallyl-N[3-(1- naphthyl)al- 5

| ylI ] ammoni um chl ori de were dissolved in 1800 m of ace- t one,

and 210 ml of MFtlrsteenigich anydeosddrriacianiih weiretary evaporatopddate rébe-
clear yellow st ;a8 ﬁﬁ&ﬂt&bﬁgﬂ%&*&ﬁdﬁétwrene chloride anbl Q8€&r U&'h’%g a

700 watt hi gh- %g%%é&é iplf?{ Wy 4 rlcted twice w;tlg%;r thél@ﬂé’aéﬁ&ﬁ

room t enper at u ggncentrat éd,

The ?&P
the residue wa?“fiagé phase was theﬂa‘f%’red gﬁ ht“f‘%d o
12 with 50 %%tqe@ﬁgﬁhed- The Crude RFAGGRENY ArD 8 )dWaE PUH GRS PHCPRUEY, CET RS
then stirred matography figdil3oangel.amobdke rphaseddiohberanethane/methangll
met hyl gg/1eyher. The conbi ned organi c phases were dried over sodium
15 sulfate and concentr at ed. The dark brown oi |y

resi due (43.2 %l %da &) was taken upligl %Oq{\l '0%0 %ng -
SERNCF oot o et sl A

i sopr opanol
off with sucti é’ﬁde Was then fiheerrd afitt HJ'F%%}}QHO‘PR% ndtregen nity Wigcuum
oven at cold, 49dshed @ithenrnlifitile ¥retene 4pdodyi¢ds prythef funniadr hader
powder , nitrogehl ing pok &6 WUPDflp4péuct] & nEceaterje isdbated, Tedting

fol | ow ng substapges2gfnplaecprepared in a simlar way: ae)
exo- 6- ( 2- nap%t hyl ) - 3- azabi cycl 0[3 2.0] heptane, nelting poi nt

145-147[ err] I

oo 6 (5 ohl or e F8LRhving can B4 reparefin opiBb AR dA0 ag)

exo- 6- (9-ant hracenyl ) - 3- azabi cycl o[ 3. 2. 0] hept ane, B. Preparation of
the final proddcts 3,6-dbpetrpile2¢mgehylamino-5-[2-(exo~6-(1l-naphthyl)-3-aza-
3, 6- D et hyl - 2- met bytpalags 203 hépran-G-y2) ety J13iH)-pdr BRiin-4-one, melting
bi cycl o 3. 2. ﬁj hept aB4i8+ Vi deiiapbd - &ﬁ;@g&-bahmﬂ;d@-,qne di hydr o- chl ori de
40 2.9 g (13.5 nM |c]) of 3, 6-di met hyl - 2- met hyl am no- 5- (2-chl oro-

et hyl ) -3H pyri gl di 5 n%e%@q_g_gegf% aS%u%oH%".{f'o(%k% gf (§ ié}ﬁlﬁ%@d powder ed

potassmmcarbonate an SSIrumio to 3.0 g '
(13.5 nM [sic]) of e?ﬁp%ﬂtyj')ﬁépﬁ?%%‘ﬁy 013,4-01heptapgdryl YeLthylar3lnt ane i n
70 M of xyl ene an®yrheidincdreraewas

25

4, 7-methyl-6-[2-(exo~-6-{2-naphthyl)}-3-azabicyclo{3.2.0]~
heptan-3-yl)ethyl)~5H-thiazolo[3,2-a)pyrimidin-5-one,

5. 3~[2-exo0-6-(2-napthyl)-3-azabicyclo[3.2.0}heptan-3-yl)ethyl}-
30 1H,3H~quinazoline~2,4~dione [sic],
melting point 161-164°C,

6. 3~-{2-ex0-6-(l-naphthyl)-3-azabicyclof{3.2.0]heptan-3~yl)-
ethyl}-1H, 3H-quinazoline-2,4-dione [sic},
35 melting point decomposition above 211°C,

7. #6-fluoro-3-[2-(exo-6-(l-naphthyl}-3-azabicyclo{3.2.0}heptan- "
3-yl)ethyl)-~1H,3H~-quinazoline-2,4-dione,
melting point 196-198°C,
40
8. 3-{2-(ex0-6~(5-chloro-2~-naphthylj)-3-azabicyclo{3.2.0]heptan-
3-yl)ethyl]-1H, 3H-quinazoline-2,4~dione.

45
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0.Z." 0050/ 45085 10 After cooling and
concentration in a rot ary evaporator, the resi- due was partitioned

bet ween net hyl ene chloride and water. The aqueous phase was then
extracted twice with nmethylene chloride, and the organi c phase was then

dried with sodiym.pul{ Al ada60byc10hepelhe ddidvatiives) uhe progardtidh ng).

was purified by graphy (silica gel, nobile phase

di chl or orret hané‘/sﬁei"'ﬁﬁﬁ%‘? 90/ 10). The free base (2.8 g) was taken up
in 150 mM of acetone, and ex- 10 cess ethereal hydrochloric acid was added.
The solid hyds edlsttgact ride was then filtered off with suction under
nitrogen in the cold, washed with a little acetone and dried on the
funnel under og\?g{lgggsrbf 3ne Gotthbld) of product x 2 HO were isol ated,

mel ting poi nt 225 228[err] C. 15 The follow ng can be prepared in a
simlar way:

6- di met hyl - 2- et hyI am no- 5- [ 2- (gx0- 6- (1- napht hyk) 3-aza-

bi cycl of 3. 2. 13 hept an- 3-yl ) et hyT < 3H- i m din- 4 1 ng 20 poi nt
138- 140[ err] C (di hydrochl ori de), 3. N———(Cﬂz)n I,

3, 6-di net hyl - 2- et hyl am no- 5-[ 2- (€X (5-chl oro- ‘z’Y

1- napht hyI) 3- azabl cycI 0[3 2.0] heptan-3-yl)ethyl]-3H

pyri m din- one .

7- met hyl - 6 [2 o 6 (2 napht hyl ) - 3-azabi cycl o[ 3. 2. 0] -

hept an- 3-yl ) £? e)’:eSI—I-t hi azol o[ 3, 2- a] pyr| m di n- 5- one, 5.

3-[2- exo-6- (2-napt hyl ) - 3- azabi cycl o[ 3. 2. 0] hept an- 3-yl ) et hyl ] -

3H qui nazol i ne-B,,4R8i oke {,s¥cpnd 2 have ﬁ%?t’?%lﬁﬁﬁn?tafﬁaf 184[‘5? r‘ﬁ?cnptl%n'
3-[ 2- ex0- 6- ( 1- naphtthyl prépazationy thefeh? adphdpseribedy| The novel compounds
ethyl]-1H, 3H quiAazlikBB1e, foxdicenerdFlinlg dibeases.mel ting poi nt

deconposi ti og above 211[err]C, 7.
6-f | uoro- 3- [ 2- (exo- 6- (1- napht hyI) 3-azabi cycl o[ 3. 2. 0] hept an-
3-yl)ethyl]-1H 3H qui nazol i ne- 2, 4-di one, mel ti ng point

196-198[ err] C, 40

25
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3 yI)ethyI] 1H, 3H qui nazol i ne- 2, 4-di one.

Akt i engesel | schaft 940475 - O Z. 0050/45085
azabi cycl ohept ane derivatives the preparati on and use thereofl Ime ﬂl“"

Conmpounds of the formula 10 [err] erce L
Rlerr], Rerr]geAcidim:¥ and z have the nmeanings stated in the descrlptlon
and the preparation thereof are described. The novel conpounds are

suitable for Contr0||ln§hé§éT%%%ga 3—azabicyc%§[3.2.0]ggptane derivative of the

5 formula I
Rl R%\\r,N\T//A
1
N——(Cﬂz)n———;- I
10 m \z’Y !
where
15 R! is naphthyl or anthracenyl which is unsubstituted, mono-

or disubstituted by halogen atoms,
n is 0, 1, 2, 3 or 4,

20 R?2 is hydrogen, hydroxyl, C;—Ca—alkyl or C;-Csq-alkoxy, or
together with the adjacent carbon atom is C=0 or C=S§,

X and Y are carbon atoms, CH, CH;, NH or C;—-Cs—alkyl-N
groups or nitrogen atoms,

25
Z is a direct linkage, a CO or CS group or a CH or CH;
group in which one hydrogen atom can be replaced by hy-
droxyl, amino or C;-Cs-alkoxXy or a halogen atom, and
30 A is hydrogen, hydroxyl, amino, mercapto, Ci—-Cy4—alkylamino,

di-C;-C4-alkylamino, C;—-Cy—alkylthioc or C,~-Cs—alkoxy, or
together with the adjacent carbon atom is C=0, or

A is a C3—-Csy—alkylene group which is linked to Y and can

35 contain one or two non-cumulative double bonds and in
which one CH or CH; group can be replaced by a nitrogen
or sulfur atom or an NH or N-CH; group and where the ring
can be monosubstituted either by a fluorine or chlorine
atom or methyl, methoxy, nitro or amino, or in the case

40 of a benzene ring the latter can be mono—, di- or trisub-
stituted by fluorine or chlorine atoms or methyl, tri-
fluoromethyl, nitro, hydroxyl, methoxy, amino, monome-
thyl- or dimethylamino groups, '

45
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0050/ 45085 W claim 1. An Nsubstituted

3-azabi cycl o] 3. 2. 0] hept ane derivative of the 5 formula | [err]
where 15 Rlerr] is naphthyl or anthra&enyl which is unsubstituted,
nono- orardi sheseéi the edngyohatiegeright oims,the formulay I cas Bardy a

2, 3or 4, 20 R ~clsadlr qgonp dry drie¥pben Gt No(l Erard abkyhi®rl to 3

Jerr]-derr]-al koXyporfllcumalative doubi®ddie!, Wi th the adjacent carbon atom
is C=0 or CS,

5 and the salts thereof with physiologically tolerated acids.
[
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W

ith the adjacent carbon atomis {C=0
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er r COTD 4036, A6K 3100 or C[err]-AY {4% al Iii(gm& or t oget her—"]

Veraffentlichugsftum: S @ 5. Februar 1996715.0296)

d
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N
BA
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rrp=cTrr]=—dal RyT clic yruup V;{:II I [ II_HI\CCT LU T arnu tdail oJ

1/Es/008950l (81) Bt Gungsdatén AU, BG, BR, BY, M‘nlczm, |oe
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(Bhinpeppatipnaliq Anppldedtymsg - oZhoToll 1995 GRS lthe rgm sc;.;.esg;g;tctg BEcGH QeDK, ES. ¥R, Gb.
nosubstituted either by a%fuorine gr chlori tom or net hyl

tdoprjoritaBidtn® Or anmi no, or in the case 40 of a benzene ring the
tter r$7é‘§6nDnQ/Audlst-192§r(°4t°¥ Ub- DE | Verdffentlicht st jtuted by fl|uorine or

lorine atons or methyl, tr ¥ frisreat ‘f'ffFCh"‘ﬁ’f’"Lb'r"ﬁ’“ hydr oxyl ,

AP Kndnelde T Ye Be MMM Rraare usy. BasFaklyl - or dinmethylam no groups, 45
a AKITENGRSEIS SCHARTI RE/DEY, D-67056 L@@ -~ 0. Z. 0050/ 45085

(PB). and vvheretherlng onthe/ght in the Wt%a
gg; ades Lhd - @ kyI group op nitrogen [atom No. 1 akd 3?% l

¢ ErfhtieA dniefle TSP , Ger@ (DEDERANd t he sal_*trs thereof with
Si olmbgne' C, ¥z tn 6728 1eKirchigind D). MUN- | 10 sat
Y R, Reer [DEDEY Kiefemweg 2, D-67434 %""""\af

Neustadt (DE). Hi , Thomas [DE/DE]; Rathen e
trasse 12, D-68535 Edingen-Neckathausen (DE). ER, m‘c&
Liliane [DE/DE];,~Wollstrasse 129, D-67065 Ludwigshafen

(DB). RF, Hans-Jorgen [DE/DE]; Georg-
NuB-Strassé 5, D-67373 Dudenhofen (DE).

{74) Gemeinsamer Vertreter: BASF AKTIENGESELLSCHAFT;
D-67056 Ludwigshafen (DE).

(54 ’I‘iﬂg/ﬁ-SUBS’ITI‘UTBD 3-AZABICYCLO (3.2.0)HEPTANE DERIVATIVES USEFUL AS NEUROLEPTICS
(54) Bezeichmung: N-SUBSTITUIERTE 3-AZABICYCLO(3.2.0)HEPTAN-DERIVATE ALS NEUROLEPTIKA

(57) Abstract
. . o R - R N
Compounds are disclosed having the formula (U in which R, : ) \‘/A N
R?, A, X, Y and Z have the meanings given in the description, as well N—(CH2) n
as their preparation. These new compounds are useful for fighting -~ Z'Y
diseases.

(57) Zusammenfassung

Es werden Verbindungen der Formel (I), worin RY, R2, A, X, Y und Z die in der Beschreibung angegebene Bedeutung besitzen,
sowie deren Herstellung beschrieben. Die neuen Verbindungen eignen sich zur Bekimpfung von Krankheiten.
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