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DERI VATI VES, PRODUCTI ON AND USE THEREOF ? The invention relates to novel
N-substituted azabi cycl ohept ane derivatives, their preparation and use for
controlling di seases. Exo-6-phenyl -3-azabicycl o[ 3. 2. 0] hept ane deri vi at es
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high affinities for D4 and 5-HT2 recepHBRBOFThe nost interesting substance
fromthe above class of conpounds with high D4/5-HT2A affinity and good

selectivit
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neurol eptic. However, there is an upper limt to dosage of substance A due
t o prol ongatixsn$-pheshl et@arabinythe QR iditheptahei detheacasdhave [ si c] ECG
20 W have r&n&e&@uﬂdngL@mﬁpﬁr&e&smhéfp&xﬁﬂﬁﬂalpheﬁeélépxicsTMWoimwﬁnndsw)

][ glr ?rLIeZ T 90 '\tlvcaS %$t15§&'§&_ *Eh@b{filo[fmp%z%%@t anegder 'c%%écl\!g%rlp‘;aﬁﬁgeor
chl ori ne, R2°bser(‘ff Cgl o téf/?:l o%rr oﬁyfan SH% receﬁgd’f ogen, fluorine or
chlorine, I, 40 and the sal ts thereof with phyS| ologically tol erated acids.

Preferred cotifoleds artexefdsa@g AubbtaireRErioq Eheorhboe cppesephidgmHayndie p
position, 45/iRA hsghebiid-aTe, afdioptygpyhd agubdR3elechyditggerrsus D1 i FEB
2003 2 15 (+)-(1S,5R,6S)-exo-3-[2-[6-(4-fluorophenyl)-3-azbicyclo[3.2.0]-

heptan-3-yljethyl]-1H,3H-quinazoline-2,4-dione (= substance 3),

which is a potential neuroleptic. However, there is an upper

limit to dosage of substance A due to prolongations which occur

in the QT interval in the cardiac [sic] ECG.

20
We have now found substances with better properties.

The invention relates to N-substituted 3-azabicyclo[3.2.0]-
heptane derivatives of the formula I
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in which
35
Rl is fluorine or chlorine,
R? is C;-Cz-alkyl or cyclopropyl, and
R3 is hydrogen, fluorine or chlorine,

40 and the salts thereof with physiologically tolerated acids.
Preferred compounds are those in which

R! is chlorine, preferably in the p position,
45 R2 is methyl or cyclopropyl and

% ie hydrogen. TR

*166166*

ARG

*G00002*




The follow ng conpounds are to be nentioned as particularly pref etlr[}eg,EB 2003
(+)-(1S,5R 6S)-exo0-1-[2-[6-(4-chl orophenyl)-3-azabicyclo[3.2.0]5

hept an- 3-yl J et hyl ] - 3- et hyl - 2H 1, 3- di hydr obenzi m dazol - 2- one,

(+}-(1S,5R 68) exo0-1-[ 2-[ 6- (4-chl orophenyl ) - 3-azabi cycl o[ 3. 2. 0] hept an- 3-yl ]

et hyl]-3- et i 0
(+)-(1S, 5R, %) %E‘if‘g‘%[r% Féq'%g?ﬁ%oér’goegﬁ%nbf) mgggji%rﬁéhgycl Bfgtbcud]aﬁlgt an- 3-yl ]
et hyl ] - 3- cy A §FPORSE: 21 1, 3- di hydr obenzi mi dazol 10 2-one. The conpounds of
the formula | according to the invention can be prepared by reacting a
conpound of (the (1&r FRY &6 )-exd5 1 RP2 ~N~Ni4 -Nh 1btopldniR3 -i3ranhbidyR® [8nd . RB- have
t he abOVe@MeinBﬁnggla]@ﬂh@&] -30fet Ky INPH-3 , 3- AU} RHREmE @204 NG -gheyp, With

bi I f
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the abovere |p5 ARG T ﬁ;trtu1 a%ae%%véﬁ—l n& ?Heyécrdrﬁ?@ﬁﬁﬁl%ﬁoall'ﬁe&n f ??ﬁls
way wher e adﬁ’r)obiﬁaft%qsﬁt'(?xf’hé bet P Hdaift PBRORRERY Mitna a2 iR 1a(dgPcli Ty
tol erat ed adiegtags3-Sul tedblyd 1 addeytefmopyd -Atic] ebfdidgiydrbeew: myidgizedps for Nu
are hal ogen 2abbags, in particular bromne or chlorine. The reaction
expedi ently takes place in the presence of an inert 40 base such as

Lri ethyl am ngcof ROLassl WP EALDROALA 2 ggegT ROERE ﬁlﬂiel%t 38! yent

such as a ¢ urate , p&lo Leu rahy uran or oxane,
or a benzen rﬁpﬁ§ o%yarrﬁé‘ﬁteﬂghaa%ont &n8% ot h ‘?( Ee e 1 0 FBB Z003 3
The reaction generally takes place at tenperatures from 20 to 150C, in
particul a5 from 80 to 140C, and is generally conplete within 1 to 10 hours.
5 The corrpounds of the fornula | accord ng/t;oz the invention can be either
recrystallized by recrystallizatior F&ic] ™ rom conventional or ganic
solvents, preferably froma | Mer al co such as ethanol, ®Fr purified by
col um chromat ography. 10 The free 3- cycl o[ 3. 2. 0] hept ane derivatives
of the formula | can be converted in a nventional way into the acid
addition &t with a phar macol ogi cal |y guitable acid, preferably by
treating a solution with one equival ent of the appropriate acid. _ Exanples
of pharmaceutically suitable acids are hydrochloric 15 acid, phosphoric

aci d, sul f urincwactsl,R2Tehharesideohe asovbmesitibasticmem thgsyakadi tn ati ds
funaric aci g, nQ¥8bbHuAd deal@hl AgFSuACKHA LAl aClldddbidgbdo TNE. (ﬁ]@ﬂé@@.ﬂﬂés
accor di ngyd Qebigat Ve Qpegexemy Ul 6529, phardracolagl &eJ bk £S-

They can used as neurol eptics (1n particular atypical ant| epressants,
sedat i ves, hypnot| cs, ONS protective ageqnts sr agents for treating cocaine
dependency. It is possible for severallgof| theMypes of actlg mentioned to
occur in combination in a conpo cordi'g to the inventi "' 25 The
substances are characterized 4, icular by a very high and sel ective
affinity Joor the dopam ne D4 and Serotonin 2A receptors. The prol ongations
of the QI interval neasured using the nodel of 30 the guinea pig papillary

nuscle are qe,gLJhQ;g'ﬁ’l %g@l JL-_he Tﬂ%e%ﬂ@§o£gétméahﬁ.ngovgkdS e%(igél a WE| !

tol erated even at mvegtl on acc es to a

‘g‘iq:t N rdin % al sg}er )
t her apeut i ¢ “SBPRBRPOST 1A B Wﬁf’c?‘n Had?d ¢ ﬁf%n‘:l‘ppo?o%l@B%p U B eR&% or nul a
| or its phdfAEePDGiddt My tBuf (BN T ACIdCALYY t1OhPTSAPE 8Sidcti ve i ngredi ent
in additi®¥n to conventional carriers and diluents, and to the use of novel

conpounds f @uiteble drd myedeseed esucleofugic leaving groups for Nu are

halogen atoms, in particular bromine or chlorine.

The reaction expediently takes place in the presence of an inert

40 base such as triethylamine or potassium carbonate as acid
acceptor in an inert solvent such as a cyclic saturated ether, in
particular tetrahydrofuran or dioxane, or a benzenoid hydrocarbon
such as toluene or xylene.

45



40 The conpounds according to the invention can be adninistered 1@ &EB 2003
conventional way orally or parenterally, intravenously or intranuscul arly.
The dosage depends on the age, condition and wei ght of the 45 patient and
on the node of administration. The daily dose of active ingredi ent is

usual |y bEtW@En ?Qggﬁx}g%%grgggyng?&% %ﬁf e a? %QQ resbﬂgﬁ} on Qt on

oral adm nistra

parent er al aadl ni st &PF&&CH#% R @ coﬂp ?J%&f ﬂycﬁ?f%]rﬁ‘ieonal
solid or |icdtdis pher i¥cbgureéal forns, e.g. as uncoat ed or (filmcoated)
tabl ets, capsul es, powders, granules, suppositories sol utions, ointnents,

Creams Or sSphayseomdd\@ss dfetREOeemihd T aceoryaYy it@Nahe WeverEi®naehh Ve
i ngredi ents e%HeIr dfeé{fsstaﬁ'iﬁgggebf% 13%%§§fg IA?) Cie%z“ff&rﬂa'

phar maceut i cal rs

preservati v&ST ?35?%’% °§gﬁf’é§r%?1 Ventfsl ol PEGTR %§°‘“pf‘ Jg?we(? £&F8"%%et ti ng
agents, di sF8FBamtcthandlsi PFePYrikiad, &yt §°l‘|“é‘F %@“@FS%?@Yagent s,

anti oxi dants and/ or propel | ant gases (cf. H Sucker et al.: Phar mazeut i sche
Technol ogiee ThéhEese-Mardabd cySLof 3 gardihepZ 8¢ . debhieraadreni 6 riaid @drhal 481
obtai ned in dghi seV@afane'}taar aﬁléyc&warﬁllenabew@ftm\e% ltﬂgrgéii@rafddll@laﬂ anmount

(r)fequr(rqudla}s s? ?yn%% Q&maggf?%@asf g§t%lé r%e(gld;é ounéys act\folrljhgg to

r esl z
the 20 i nveﬁfFBﬁl%?ea & oﬁ*\ésgqur%?t? ABPRIPFi3F8. 93

(1995); J. HEpBPHRS (1 cPheﬁ@ﬁFellBlcaB@YBQU(LIQ‘B]H )acdrdsc&ﬁeb@%’iﬂﬁhﬁéﬂﬁed from
anal ogousl%taantib nphosstheriigl scidi ngp i five ipr epdd atnegrhameshbiionidescidbed in the
literature. sdbfdnec falidwmage txaagiEs famayectacid,| vxhlat eadity itaveation: A
Prepar ati on a@fi gt be Sialill ggigaterials a)

1- (a- Phenyl vi nyl ) -2H 1, 3-di hydr obenzi m dazol 2- one 30 21.6 g (200 mM [sic])

of o-phenyl enedi am ne nd 37 et hyl _be | acetate in
75 i Cor 4 A5t ORI eReri v T ethgd e %1 5 rvE e ot

p- t ol uencelLPRERTeC AT Rdr BrPRET A& HPEK S8 eer"sﬁfiaﬁ e LIEPHAEH (in

t enper at ur e port200@RdePiARl ) o HdePresRanthid SEf@tivper AXRPORACEr GBS
separat ed ofpfrotéétieve cag@hrtagorwgents)ffoacereming lcocaene defwadienoyt het
reaction m xlsUpeséihie EHorebesbt &Y idfy the @Rpéseodhaidtiohhrestidndavas bedider ed

of f Wi th sughi eBmefitht/@Ned W EomElHa %Qcaggiwéalth@ 3%véntdidn84%) of
product v!?.:‘re |soI ated, nelting p0| nt 167-16

1- (a- Phe bn - 6- chI Qr - 2H %é_yz Bbenm mtdazg -2-0ne can ge g rg red
in an analo gs SRR gsf"ﬁ?tf PR, MAPHFEGUGRE- Y £ J1%EN A8
10 FFB 2003 S€1B§tive AHPHEATY VNI §hes depamyhe B4 £rE. BPFSHYBeR2i AECERIATS- one
40 M of 10% strength sodi um hydroxi de solution, 0.2 g of 5
benzyl tri et Mpeapnolvngatdleher pletlmn T inBembal 1I&a&untmd[ 8sL}g wfe ddel hgf
sul f at e v e hadgeihd pigd pgpfidady MMdclieChyeOfiegligibly small. This means
1- (a- phenyl \Ehﬁif'ih@h‘ro]mea duBydiohanzidg da19l Loided €Peil aOfhilg@l uene, and
the m xture % firred at 60C for 2 h. The toluene phase was then
concentr at eél 8 and 3.65 g (99% of product were isolated as an oil wth
sufficient purity for the next reaction. The follow ng were prepared in an -
anal ogous nd#RReinventiqny asReRGIRI K 13L59- EehgreD ol aBtgFﬁi‘/féﬁ‘H’o‘é’nm m dazol 15
2-one ( al3dylcampagiaianiwhighehay| a stdrfteng) ofing compound of the formula I or
1- (a- phenyl \ditsyphadnaeqlioany ki 2¥1 gy i-ahilley deob esandd itidaz e b 2t cae acalikgl at i ng

agent 1-bronpgre@a&®) .in addition to conventlonal carriers and diluents, and
1- (a- phenyl yinyj) - L?sér%%q%%vgl {:‘&ﬂéﬁ-@? quq%gzhgggggecgz-one
(starting materi al a- phenylv 6-C oro

2H 1, 3- dl(ﬁ%drobenm m dazol - 2-one) and

1- (2- chl ADahRyFATRRUNAR ASCERASRS- B4 thes iavayIb&ai RRdagBIniEtsred pcd
(starting nebeventional way orally or parenterally, intravenously or

1- ( 2- chl or oehlyhkm®s@d1laa119-.2H1, 3- di hydr obenzi m dazol - 2-one [sic]).

The dosage depends on the age, condition and weight of the
45 patient and on the mode of administration. The daily dose of
active ingredient is usually between about 1 and 100 mg/kg of



25 c) 1-Methyl -2H 1, 3-di hydr obenzi m dazol -2-one 3.65 g (14.6 nM [$|UC]-'F %{]03
1- (a- phenyl vi nyl) - 3- et hyl - 2H 1, 3di hydr obenzi m dazol - 2 one were disso

in 30 M of ethanol and, after addition of 60 mM of 10%strength 30

hydr ochl ori c acid and of 10 ml of concentrated hydrochl oric acid, stirred

t 80C f th
a o Rolly KT ¥hUSLa Rink ﬁ%tEQE‘P&{‘ it BC gw@&q 4 G a%slgdﬂi%gt 0 the

remai ni ng a eou solu rech were stirred

cooling in gﬁ Czy B"a?tlﬁklcf?ll’t% 8F1a %’Hl%][f’cﬁra(’fﬁo% and washed with water.
1.7 g (79% of product were i soI ated. The follow ng were prepared

anal ogousl| yThé-fdedhlcompetigs JceB+- bkl nsed 2k kBwenhydnabetdiidi dazblgRidne 40
(startingsnph&fmadeutical forms, e.g. as uncoated or (film-coated) tablets,

1-(2-chi oroggﬁy@es’s ?Bw@@f-‘iéja’ 'é.’z'a!?ﬁ(z'l)esf’ S Oredtils? %m&r&éenzimm 2-0

ne) and 1 met Qro-2 Xd lQb nzi dazol’- 2-0 & tlartl n
mat erl aI S or sprays. ese ar ogquce conven way.

1- (a- phenyl 8FPY9 B958ERSPES - SPE2ERES PUHRRAFE Bﬁeﬂi‘i"fﬁﬁfﬁol‘”}?b one) . 45
1 0 FED Z0O8owvef)tional pharmaceutical aids such as tablet binders, bulking

1- (2- Chl aooetényts,- preeehyittds],, Jadilbyddidenasigradaz pl 2Ztaneegulagofd,l. 5 mM
[sic]) of lpmeidwdizéibs], 6e§tﬁid1>é@reale§nzam BNt d; 08/ 141 AARrEl, 8d1vents,

acetonltrllg -@1’6@ S(sdl )X
s g e e

suction, 103‘6\%%‘}13%? rwitP A8 hce'ft'}l?n|Wpé5t%qméﬁrﬂ‘ﬁe°}?*i4%% énykiis way
concent réﬁedor@J?J-Yg cp988dn gfhepracdive PeIredisgitatsdansamoundi PEwbiem Isitow y
crystallized9s rig} twedghpoi nt 87-89C. The foll owi ng were prepared

anal ogously: 1-(2-chlorol5

ethyl) - 3- (an?@egnﬂs\eaﬂxle; &f WhleL1eRrath 4 Br Uy 4r9bepg. 1 FHazoke 2 0Ny

(starting Rl & I

1- (a- phen | VT Ry %%61 cﬁ%r%yrﬁweflf g I) éé oemr‘?zolu%d aZ6 orzdlnnCJ -° t?

T (50 O GO TRY L8 REEHEROM (NCoP 8! SOAS0 S MRt A EOLes 4k dikd ol 3 301

(starting mhi®tidal J- lﬁﬁ’é?WYc’é“GhFBPB 2-b§r2|r$-5r8§ dt RS U b £2Ri Bazol - 2- one) .

e) (+)-(1S, spEssiged- 6xr¢ém-Oidlogopleaydit ramatteryel o[ & ingthept ane 25 The

(+) enanti opeéparag iicaohat wsid\detsee ibed hixd desdiitbedture Het er ocycl es 40 (1),

326 (1995). f)

1- (a- Phenyl Y. Igcr% i I e 30 1.35 ¢

(45 nmv [2FC¥§QO¢3IS]-O% ?ﬁ%%@ r ﬁés %%%Eﬁgei%qs&gggéaﬁg?ﬁ}r?ngérgﬁl ons to 10.0

g (42.4 nM SICH} of 1&% ghe | vinyl).-2H 1, 3-di k;ydrobenm m dazol -2-one in
80 m of FSERR 98 ?f?ttaﬁ(’irlf}ﬁg‘ﬂa%?ﬁ"raﬁ ng, and 35 the reaction

m xture was then stlrred for 2 h. Subsequently 8.0 m (100 nM[sic]) of

cycl opropyl broai delwer-hedgddinphd-2td ,Bedibydrobanaimidanad-2 ramesf err ed

into a 038 1 stirred autocl ave which was then heated at 200C for 10 h.

After cooling and cppcgeq} r(beo,ﬂMl s £ )Oldr ¥- gge,%ym@rdagagnetm rﬁshqjue was
partitioned bet ween} plgf |é:£ ”ﬁe)ﬁ‘@& Iaceac%!t@' E_XI 4719 M tfr 1

percent hydrochl ori nDre

aci d Fe'i
met hyl ene chl ori de. %A&et b&i ?ﬁgﬁg&gﬁj@%&sﬁgr%fghfggnwi%g g?%?%@ﬁgggsgt
| 2.4 g of crude 45 T RfrEneqE I Viit8d2 B
chr onat ogPaphy (sil# cRrtdeltempebiterginds @ 0/RE yndare ndhrogeriefor Vi &l dagd6 g
(319 of adequate ptie thiberate w22 0ms BePaepeeditdfdn attéhecddlialg,
products Exanple 1 §6)ml b3 2R iexidel vieZel 8ddda QY anepheayt o3 maxahieycl o

5 [3.2.0] heptan-3- yéxlc?t r:‘Mlt]er 8 Lh:y %.Iﬂ' 13316k hydnpbenzi ol dagql e2- one

tartrat 2H20 2.
(irl EiSES)I(? 6S) - exo- %l Crl?ld F‘E e &fgb%gc;%ir?dztwé}tﬁeﬁ?]a%fg n 60 n of
]§refuct vere isolated,

xyl ene 18%er e mxe%F%‘t”ri-tEl%S g371492.9 (8P sP
1- (2-chl or oet hyl ) - 3nevdcttimg pRint, B6 thIHPAEebenzi m dazol -2-one and 1.7 g (12.1
mM [sic]) of finely powdered potassium carbonate and refluxed for 20 h. The

m xture was thej CQRGRALIFLAF j [b *n1eL8L YR eY AN i@k ob8Reh d ik 28 sh dyge Was
can be prepared in an analogous manner (starting material:
45 4-chloro-1,2-diaminobenzene).



15 partitioned between water and methyl tert-butyl ether at pH 10.18hEEB 2003
.aqueous phase was extracted once nore with nethyl tert-butyl ether, and

t hen the conbi ned organi c phases were concentrated. The crude product was
purified by colum chromatography (silisa gel, nobile phase nmethyl ene 20

chl ori de/ met han 97, &k f Le : il

whi ch was di ssolcﬂ daz'f elu ghén? r;Iye@t)hg’r mglr&]gggoqnﬁv\gfgeg&aﬁﬁ&%glﬁgll(ag.zgin1\/|
[sic]) of tartaric C|(§l di ssol ved in ethanol, into the tartrate (nelting
point 107 to 109C). [a]p = + 55.4 (EtOH) 25 El emental anal ysis C22H24N3CC1
x CAH606 x 2H20 cal ¥l afdledf O &4 FEeHaBh0Sodi vt IFd@oREIQ4saqutdopd P oingd €
54.9 H5. 8 N 7.1 O 2en2ylirfeth@mbideibal tovérigenand prepatied lisns amM

anal ogous manner: 2.;gic) g of dlmethyl sulfate were added to 3.

mM
(+)-(1S,5R 6S)-exo P n bi,c 3-yl]
et hyl]-3-et hyl - 2H 1]I§ &) o5k o C&nlm i ?ﬂ‘?ﬁ Ty AR Xwémb%“@mg%%&nt 174
to 176C [a] D= + 6 -?HFE¥ §.O uene;, and the mlxture was STl
(+)- (1S, 5R, 6S) - exo- BP9-fer (MiawlT@ﬁopﬁéwn% Fhageatee yidies] Forcerhepiath- 3-yl |
et hyl ] - 3-10 propyl - 24nd, 3- 65 hy drasizenoifnpdadutt rerreixoH3led rsl thngipovitth 178
to 180C, [a] D = +66.s4sEkb Ot urity for the next reaction.

(+)-. (1S, 5R, 6S)-exo-1-[2-[ 6-(4-chl orophenyl ) -3-azabi cycl o[ 3. 2. 0] hept an- 3-yl
]ethyl] 3- net hyl - 5- Ioro H 1 3-dih drobenz m dazol - 2-one x HC1, nelting
boint 103 to 10ac . [eoeSifhing il g ageidd Telapons A & niher |

(+)- (1S, 5R, 6S) - exo- ﬂ (E-PBelelal‘GmYdf)dﬁnéﬁW} =24z Anfehydberz inidapesm- 3- v |
et hyl ] - 3- Het hyl - 6- cRl~one- Pal Ry tdingy agebbndiatdaiopudfatr) @ndCL, nelting
poi nt 230 to 232C, [la](B-phemyl2inylt)GB)Fnbptopyl-2H-1,3-dihydrobenzimidazol-
(+)- (1S, 5R, 69) - ex0- b-pbe[ pa{yxddieiopbeny! )= &m@bbgaﬁép,[a_aa%heﬂwn 3-yl]

et hyl ] -3-cycl opropyly b | <D , g poi nt
109 to 111C [8]D 2 i%‘?li § lei Q %ﬁzb%ﬂz’#q 32 d;czﬂ;dewel%m&a!a&w

(+)- (1S, 5R 6S) - exo- f’?e Wor 6p REMST) -5 'S5 5B r[y:g') hepi%n- 3- yl ]
et hyl ] - 3-€ycl opr opy 2B ZIlP% H‘%g%‘?%i]az?d'lonﬁ o’ﬁ hgrg $ 0| nt
121 to 123C, [a]D = #mtsﬂﬁftﬂli)lom-'za 2533@)119151r@9e%mldla@1ﬁ@50@0t3s39=lvxe
claim (starting material: 1-(2-chloroethyl-5-chloro-2H-

1,3-dihydrobenzimidazol-2-one [sic]).
25 c) 1-Methyl-2H-1,3-dihydrobenzimidazol-2-one

3.65 g (14.6 mM [sic]) l-(a-phenylvinyl)-3-methyl-2H-1,3-
dihydrobenzimidazol-2-one were dissolved in 30 ml of
ethanol and, after addition of 60 ml of 10% strength

30 hydrochloric acid and of 10 ml of concentrated
hydrochloric acid, stirred at 80°C for 2 h. The mixture
was then concentrated, and ice was added to the remaining
aqueous solution. The precipitated solids were stirred
while cooling in an ice bath, filtered off with suction

35 and washed with water. 1.7 g (79%) of product were
isolated.

The following were prepared analogously: 1-(2-chloro-
ethyl)-5-chloro-2H-1,3-dihydrobenzimidazol-2-one
40 (starting material: 1-(2-chloroethyl)-3-(a-phenylvinyl)-
* 5-chloro-2H-1,3~-dihydrobenzimidazol-2-one) and l-methyl-
5-chloro-2H-1,3-dihydrobenzimidazol-~2-one (starting
material: 1-(a-phenylvinyl)-3-methyl-6-chloro-
2H-1,3-dihydrobenzimidazol-2-one).
45



| ONGNNIR2 1 ~, NI~ 10 ~s 5 RL R315in which RL is fluorine or chlorine,
R2 is Cl-C3-al kyl or cyclopropyl, and R3 is hydrogen, fluorine or chlorine,
20 and the salts thereof with physiologecally tolerated acids. 2. A

conpound of the for mula_tn g SayBd sLReCh@ Bul 1f, QL4 U8EaH dberIN i QhLO 1Y
di seases. 25 30 35 40 45 . Al. A . A(. ALA3. A" AL. A9. Ay. Ay

OMB7IM | 67grvy| wrl gh '?]n%a] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]calcalcalc a!).1l:=tulUVopqt
78pg~yt oi d_ZU] ca] callcd] gal}t c] d=licd) cal) bajedhale2Bt)] c3-a] cTa] ca] ca] ca] ca]
ca] ca] ca] om] cal] ca] ecahgal 68l £iajicklzoaUbcad€ alrt alogml <ofs akeQonitrile were
v&"ap~ytoj d_zU ca] caliqabl ¢ahe Aledl qahcs] prl caldsaleat ol Galeakeadgal cal cau
Ica] ca] cal] ca] ca] call calcal ¢ al 53) 63k eahba! £ B (S5 my [sic]) of
l-bromo-2-chlorocethane and refluxed for 14 h. After
cooling, the solids were filtered off with suction,
10 washing with acetonitrile, and then the filtrate was
concentrated. 2.3 g (95%) of product were isolated as an
0il which slowly crystallized, melting point 87-89°C.

The following were prepared analogously: 1l-(2-chloro-

15 ethyl)~3-(a-phenylvinyl)-5-chloro-2H~1,3-dihydrobenz-
imidazol-2-one (starting material: l-(a-phenylvinyl)-
6-chloro-2H-1,3~dihydrobenzimidazol-2-one) and
1-(2-chloroethyl)-3-methyl-6-chloro-2H-1, 3-dihydro-
benzimidazol-2-one (starting material: l-methyl-S5-chloro-

20 2H-1,3~dihydrobenzimidazol-2-one).

e) (+)-(1S,5R,65)-exo0-6-(4~-Chlorophenyl)-3-azabicyclo-
{3.2.0]heptane

25 The (+) enantiomer was isolated by the method described
in Heterocycles 40 (1), 326 (1995).

f) 1-(o-Phenylvinyl)-3-cyclopropyl-2H-1,3-dihydrobenz-
imidazol-2-one
30
1.35 g (45 mM [sic]) of sodium hydride (80 percent) were
added in portions to 10.0 g (42.4 mM [sic]) of
l1-(a-phenylvinyl)-2H-1,3-dihydrobenzimidazol~2-one in
80 ml of dimethylformamide with thorough stirring, and
35 the reaction mixture was then stirred for 2 h.
Subsequently 8.0 ml (100 mM [sic]) of cyclopropyl bromide
were added, and the reaction mixture was transferred into
a 0.3 1 stirred autoclave which was then heated at 200°C
for 10 h. After cooling and concentration in a rotary
40 evaporator, the residue was partitioned between methylene
- chloride and water, acidifying with 10 percent
hydrochloric acid. The aqueous phase was extracted once
more with methylene chloride. After drying and
concentration of the organic phase, 12.4 g of crude
45 product were isolated and were purified by column
chromatography (silica gel, mobile phase methylene
chloride). Yield 3.6 g (31%) of adequate purity.
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+66.4° (EtOH)

40
4. (+)-(1S,5R,6S)-ex0o-1-[2-[6-(4-chlorophenyl)-3-azabicyclo-
[3.2.0]heptan-3-yl]ethyl]-3-methyl-5-chloro-2H-1,3-dihydro-
benzimidazol-2-one x HCl, melting point 101 to 103°C, [a]p =
+92.3° (EtOH)
45
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10
7. (+)-(1S,5R,6S)-exo-1-[2-[6-(4-fluorophenyl)-3-azabicyclo-
[3.2.0]heptan-3-yl]ethyl]-3-cyclopropyl-2H-1,3-dihydro-
benzimidazol-2-one x HCl, melting point 121 to 123°C, [a]p =
+64.5° (EtOH)
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15 in which

R! is fluorine or chlorine,
R2 is C;-C3-alkyl or cyclopropyl, and
R3 is hydrogen, fluorine or chlorine,

20

and the salts thereof with physiologically tolerated acids.
2. A compound of the formula I as claimed in claim 1 for use in

controlling diseases.
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