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HN-S $tituted azabicycl oheptane derivatives, their preparation and use 5
"nvention relates to novel N-substituted azabi cycl ohept ane derivati ves,

thelr preparation and use for preparing pharmaceuti- cals. It has been

di scl osed that basically substituted butyrophenone 10 derivatives or

benzam de derivatives have neurol eptic or cerebro- protective activity (US

4 605 655, Me-Sebytityteprazsbimyclebeptangiepiyatives;otheipgpreparation, 7o

DE 42 19 973nd Tse observed high affinities to dopam ne and serotonin

receptor 15 subtypes appear to play a particular role in this context.
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oxygen atom
The observed high affinities to dopamine and serotonin receptor
15 subtypes appear to play a particular role in this context.

It has now been found that N—-substituted 3-azabicyclo[3.2.0}-
heptane derivatives of the formula I

20 R 6 o
j:O“(cﬂz)n'A 1,
;) 3

R2

25 where
R! is a phenyl or thienyl group which is unsubstituted or mono—
or disubstituted by halogen atoms or C;—C4—alkyl, trifluoro-
methyl, hydroxyl, C;~Cs—alkoxy, amino, monomethylamino,
30 dimethylamino, cyano or nitro groups,

R2 1is a hydrogen atom or a phenyl group which is unsubstituted
or substituted by halogen, methoxy, hydroxyl or amino,

35 n is the number 1, 2, 3 or 4,

A is a hydrogen atom or one of the radicals

40

45



0050/ 44494 Go5D£a8894s a thienyl or naphthyl group which is unsubstituted
or sgid- stituted by fluorine or chlorine, Rerr] is a hydrogen atomor a
met hyl group, and 5 Rerr] is a phenyl group which is disubstituted by
fluorine, chlo- rine, hydroxyl or nethexy or nonosubstituted by am no,
Clerr]-alkylamno or di-Clerr]-alkylam no or a thienyl, naphthyl,

benzofuryl, ben®3thienyl, indol @, N methylindolyl or |nden k8 10 group
whi ch is unsubst|ituted or substdtuted by fluorine, chl o] or nitro or a

Cerr]- to d Ioa+kWR¢gr6Up-RR[erry-r§H%W1h orine, ,chlorine,
Cerr]-alkyl, hoxy or- amno, 15 R err] is hydrogen o met hyl group and

Rl err] isghydro 41 or a met hyl group or Rlerr] and R err], together with

the ring C atom are a spirocyclo- 20 propane ring, R err] is a phenyl
or benzyl radical ghis unggbstituted &r sub- ghltuted by fluori.ge or
chlorine, or a cyano Pro D and thelrlpalt ' physi ol ogi y

tol erabl e aci ds, ygeavec @ phar,macolkagi pert i eSw— roula I,
the substituents R err] R err] and n pref |y have the f mnng

‘nmeani ngs1030 Rl err]: phenyl and thienyl, unsubstituted or substituted by
fluorine, chlorine, iodine, nethoxy, tr|fluoronethyl or nitro, Rerr]:

hydr ogen, 35 n: 1 or_2, Rhydrogen cerr]: hydraggen Bfr]:
1- napht hyl , R[err] n, ! —_—N ,
o
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R3 1is a hydrogen atom or a hydroxyl radical,

R? 1is a hydrogen atom or
45
R3 and R4 together are an oxygen atom,



0050/ 44494 POFA/4449%- ani nophenyl, o- N- et hyl ani nophenyl ,

5-chd‘;6‘r ot hien-1-yl, 1-naphthyl, 3-indenyl, cyclohexyl, 3-chloro-1-benzo-
thien-2-yl, 5 Rlerr]: hydrogen, Rerr]: hydrogen, nmethyl, Rl err]: hydrogen,
met hyl, 10 Rl err]: phenyl. The conpoundg of the formula | according to the

I nvention cag b e ' f&{? Oft I ere
A and n havg t hgsg%‘g?’ég‘gﬁ%\f;ﬁ%g%%aig EA g’&glggo%igllﬂgm{b%%\% hgegr?)%gs,% th
a 3-azabi cycl o_[:?.tE‘. ?’ﬁ prane W PalrVE OP Rt he fornula 111 [err] 25

where Rlerr] is a phenyl or thienyl group which is unsubstituted, nono- or

30 di sulR$t i tist edhpdrogen atomcana vetkykrggout,cenp- al kyl , trifl uorone-
thyl, hydmoxyl, Cerr]-Cerr]-al koxy, am no, nononethylam no, dinethy-

l'am no, cyam@ orgNiat bRefyP Uptor!dhReh §sadiwek NARLRIG0BY 01 doPi¥RdY lcrdloUp
whi ch i s U”SUb.Syigﬂ-t.e oxyl o¥ ﬁ%ﬂ%&gﬂ&%@&ﬁ%ﬁ%@e ”ﬁ#'@@m hydr oxy!|
or amino, and i e&ire agﬁuvertl gcél c][% S thus €h'ta e |%% tfilEII’
aci d addition s&tr& 3WTHAPRHS; F B GreA BPe OBt dEr LMY 1o, PARBERY L,
nucl eof ugi c | eaFeRGoEPEYbs HanzothignEl pricidaiad,y Nnaebieindadyd orpindenyl
parti cul &0 br onmigreupr whithrisanstbstisuted oor i subsbisdicedt by Lhuoxiswk,out in

the presence of chloriifieét oPasitrd wthadtst rteidy-cgelo81Ky1 RtaRpSi UM
carbonate, as acid 45 acceptor in an inert solvent, such as a cyclic

sat urat ed e%@eris hydrogen, fluorine, chlorine, crq—élkyl, methoxy or amino,

15 R? is hydrogen or a methyl group and
R10 is hydrogen or a méthyl group or

R? ‘and R19, together with the ring C atom, are a spirocyclo-
20 propane ring, '

R1l1 is a phenyl or benzyl radical which is unsubstituted or sub-
stituted by fluorine or chlorine, or a cyano group,

25 and their salts with physiologically tolerable acids, have useful
pharmacological properties.

In the formula I, the substituents R! to R!? and n preferably have
the following meanings:
30 .
Rl: phenyl and thienyl, unsubstituted or substituted by fluorine,
chlorine, iodine, methoxy, trifluoromethyl or nitro,

R2: hydrogen,
35

n: 1 or 2,

R3: hydrogen,
40 R4: hydrogen,

R5: l—-naphthyl,

Ré: hydrogen,
45



0050/ 44494 ©050/84494%ul ar tetrahydrofuran or di oxane, or a benzene

hydr gcar - bon, such as toluene or xylene. The reaction is in general .
carkried out at from20 to 150 C, and is 5 in general conplete within from1l
to 10 hours. The conpounds of the fornmuga | according to the invention can
either be Pyl ieniiobRERYE! B Inllchylaht ALY S HBEY oPRIGAL £,

sol vents, preferab 0 fower gl coho S et han or tK/ col um
chr omat ogr aphy. IR’.?@% %gn'c _n“%%qyg'solcyg OPEEY 4 e RHLRE; g'rfg?gz?'n a sinple
manner by cl assit®dencRe¥¥age using optically active carboxylic acids, eg.
tartaric acid derivatives, in an inert solvent, eg. |lower 15 al cohols. The
free 3-azapirdyclgidtogefl] hept ane derivatives of the formula | can be
converted to the acid addition salt of a pharnacologically tolerable acid
in a custo L. pr ably by treating a 20 solution with an

equi val ent 9)ét @%%FF%&H@%%F% acid. Pharma- ceutically tolerable acids
are, for exanple, hydrochloric acid, phosphoric acid, sulfuric acid,

met hanesul f ®1P¢ hydregeny| pe®h¥laci d, maleic acid, fumaric acid, oxalic
acid, tarxaric acid or citric acid. 25 The conpounds according to the

i nvention haue, yRhyh .phar maco- | ogical properties. They can be used as
neurol eptics (in partic- ular atypical), antidepressants, sedatives,

hypnot i cs, S pro- tectan or C el axant.s. v | . activ
qualities cgril‘eB %883?&’? n°é:§_" 5 fgﬁgggi % %%ce&(t;gbj%?oﬁﬁéd%égclorr%?%gﬁno <:taﬁe%e

i nvention. BEAEAEEALPY FEMTIN% 3 FIPREERE F the formyhai Tlcarried out both
in vivo a¥d in vitro, substance characterization in particular being
possible as a result of the in sxuwe(CHIgsAvery I ,and sel ective affinity
to receptor subtypes, eg. dopamine D1, D2, D3 35 and especially D4

receptors; SRIQIO0RI BndAy M@@%émgsﬁ$§g9r? & R i«uzgg & hectiifigic
2

hi stam ne 1 _and.muscarine r.etcigfgt 1(:%rs f é)vg. hsr,é% 288%&“@{‘%1;%% offor

the in Viz\/é) TSRYARG: g7 PYRy B haZaBIEYeLoktv4n il

[
the formula III

RY\__6
‘)'___(}m III
3

25
where

Rl is a phenyl or thienyl group which is unsubstituted, mono- or
30 ' disubstituted by halogen atoms or C;—Cs—alkyl, trifluorome-
thyl, hydroxyl, C;-Cs—alkoxy, amino, monomethylamino, dimethy-~
lamino, cyano or nitro groups and

R2 is a hydrogen atom or a phenyl group which is unsubstituted
35 or substituted by halogen, methoxy, hydroxyl or amino,

and if desired converting the compounds thus obtained intc their
acid addition salts with physiologically tolerable acids.

40 Suitable nucleofugic leaving groups for Nu are preferably halogen
atoms, in particular bromine or chlorine.

The reaction is expediently carried out in the presence of an
inert base, such as triethylamine or potassium carbonate, as acid
45 acceptor in an inert solvent, such as a cyclic saturated ether,



a)’ Effect or0050484940n notility In a new environnment, mce show increased
expl gr&tory behavior which is manifested by increased nDtor activity. 45
This nmotor activity is measured in light barrier cages for 0-30 mn after
the animals (femal e NI\/RI m ce) have beeg placed in the cages 0050/ 44494
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pl acebo- treate a%%r’i ﬂ%ﬁ'ﬁ EQ% ?ﬁeé’%n#%%’gérg} é? Ee mﬁﬁ[&c\g
receive 1. 2]3’%/ r&jwa aﬁpB ysin ﬁé' & ene\t this dose, apom)rphl ne | eads to
not or activation which is manifested by continuous.clinbing when the

ani mal s ar e Haptreaptibn cisdnhgengreal cHrerield obtnat ifroms 20sted aEiCpgaadsior e
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mg/ kg i . p10 Ethantilyabg By bssiumnchyoflatedoaplyn, excitation syndrone of which
the synptons - forepaw treadi ng and 25 - trenor are assessed with the

aid of a scoi %eﬁ.%t; ”8&5%§§%§%1véd1 Emgéfé"i a[“hﬁgi)a :%é(r 10
mn in the qgrl Lo m n a m ni s rali
average, a assica cleavage using op 1ca ctlve carboxylic aci
eg. tartaric acid derivatives, in an 1nert solvent, eg. lower
15 alcohols. '

The free 3-azabicyclo{3.2.0]heptane derivatives of the formula I
can be converted to the acid addition salt of a pharmacologically
tolerable acid in a customary manner, preferably by treating a

20 solution with an equivalent of the corresponding acid. Pharma-
ceutically tolerable acids are, for example, hydrochloric acid,
phosphoric acid, sulfuric acid, methanesulfonic acid, sulfamic
acid, maleic acid, fumaric acid, oxalic acid, tartaric acid or
citric acid.

25
The compounds according to the invention have useful pharmaco-
logical properties. They can be used as neuroleptics (in partic-
ular atypical), antidepressants, sedatives, hypnotics, CNS pro-
tectants or muscle relaxants. Several of the active qualities can

30 occur in combination in one compound according to the invention.
Demonstration of the pharmacological action is carried out both
in vivo and in vitro, substance characterization in particular
being possible as a result of the in some cases very high and
selective affinity to receptor subtypes, eg. dopamine D;, D3, D3

- 35 and especially D; receptors; serotonin 1A, 1D and 2 receptors,

alpha 1 and 2 receptors; histamine 1 and muscarine receptors.

The following methods were used for the in vivo characterization
of the novel substances:

40
a) Effect on orientation motility

In a new environment, mice show increased exploratory
behavior which is manifested by increased motor activity.

45 This motor activity is measured in light barrier cages for
0—-30 min after the animals (female NMRI mice) have been
placed in the cages.



score of 17 gosoyd4aseyged after L-5-HTP adm nistration. The 30 t est
substsafices are given p.o. 60 mn before L-5-HTP. The ED50 is cal cul ated as
t he dose which on average decreases the control score by 50% The nethods .
mentioned are suitable for characterizi pg substances 35 as anti psychoti cs.
A serotoni n-an:rzE%oni stic effect may be Shown by the jinhi b'tign of the

L- 5- HTP syndr om&D393; iggeorhish adugese Fhesmehar ALY, PYoP 0¥ iR AW cal
neur ol eptics. Tipaniepal withpplarebattwatedosant®®lsn in these tests. 40 The
i nvention accordingly also relates to a therapeutic conmposi- tion, which

contains a G TPAUGhcPphiRe hREA&idm OF its pharmaco- logically tolerable
acid addition salt as active conmpound in addition to custonmary excipients

d dil , and t f. the 45 novel ds.in th trol of
diseases. | oostmedmo R ThACE i, TagdoPa{ Ry < SSERBERD) S0t A be

adni ni stered i n higusosear FPARPFRILNG depdsoto PR AChivAtipRt VRIRMosI y or
i ntra- nuscul ar Imani¥eslkeddby agen tispmmss cdimbing aveen dihedianioalanarevdiept of
the patient and g vwike feER GagesiniThesclabing I'$ #bdedsad WBtndaalscainse of
active cojgound (eeyo? aPRUEcd 3@ miQ§ N0/ kg of body weight on oral

adm ni stration adw_d frj_%oh; tpogpﬁg?gnoghgogyogpi ght on parenteral

admi.ni stration. 10°The S%e conmpounds C e, used in conventional solid or
liquid phar maceuti @2 PAPSEYABBP L kB ¥YTas tablets, filmtablets,
capsul es, powderdt apiamad B3s EQE RRWS GRcthe Wikgokie qldmbésg)sol utions,

oi ntnents, creartheoicldpbing. bdkasiom canl bepinhibited rbya pretreatmen trawirtdy .
The acti ves conpaititipsgeRotiickli s case be processed with the customary :
pharnmaceuti cal aipdds ApkSwAEH HhilitsCtnbl 8HEHSing iddt3atyPbesehyat i ves,
tabl et d|S|ntegréﬂﬁﬁ%lsfLg“%ﬁ?giﬁEﬁéﬂﬁ%rigkﬁsaiﬁﬁZﬁi&éeﬁ%ﬂgféyleagggﬁéiols,

c) L-5-HTP antagonism

20
. Female Sprague—Dawley rats receive L—-5-HTP in a dose of
316 mg/kg i.p. The animals subsequently develop an excitation
syndrome of which the symptoms
- forepaw treading and

25 - tremor

© are assessed with the aid of a score (0 = not present,

1 = moderate, 2 = clearly marked) every 10 min in the period
from 20 to 60 min after IL-5-HTP administration. On average, a
score of 17 is achieved after L-5-HTP administration. The

30 test substances are given p.o. 60 min before IL-5-HTP. The
ED50 is calculated as the dose which on average decreases the
control score by 50%.

The methods mentioned are suitable for characterizing substances

35 as antipsychotics. A serotonin—antagonistic effect may be shown
by the inhibition of the L-5-HTP syndrome, a type of effect which
is characteristic of the atypical neuroleptics.

The novel compounds show a good action in these tests.
40 '
The invention accordingly also relates to a therapeutic composi-
tion, which contains a compound of the formula I or its pharmaco-
logically tolerable acid addition salt as active compound in
addition to customary excipients and diluents, and the use of the
45 novel compounds in the control of diseases.



di spersant S 00804494 r s, solvents, rel ease-del aying agents, 20

anti oxi’dants and/ or propel ' ant gases (cf. H Sucker et al.: Pharnazeutische
Teshnol ogi e [ Pharnaceuti cal Technol ogy], Thieme- Verlag, Stuttgart, 1978).
The adm nistration forns thus obtai ned -);or mal |y contain the active conpound
in an anount _from1 to,99% The subst ances of, the IaII
required as 2EaFPFRYIRIHAS ﬁ%gg?‘? g%f’g o8 1% EI"SE
are known oFuéﬁﬁmBEY RRNNGR, CX@ 1LY Pﬁ&%ﬂ%’-&é’scﬂ*ﬁéﬂ"?ﬂf"%m ot éF‘&FET‘e

30 The subsmmsceldaviythe forrmula 11l can be prepared by subjecting an am ne
of the forrrula IV [err] where Rl err] and R err] have the neanings given
above and nd%C%hY’theb )"cd?fdi‘t:.bﬁ' Hﬁ&oﬂ&fé 1of the

phot ochemi ca I

renmovi ng an®; ro react,l on e fegf Saip
an |\r/1:artg soldx?éﬁt p?‘é’f‘&% ﬁ;l’gglgfloﬁﬁ f‘g‘?mf glg gg# ; {1’@ o re% | § "
particul arl Veﬁggﬁl on AGrask| 5FF§E-‘!—°%0%RQ:€‘-1'|°§1 4-hekeuty q‘ﬂ/d?g edodie

| anp. |1t mayeldghtdoanpagecieralloadainistratiidm phot ocycl oaddition in a
quartz 190050/ 44494 8 apparatus under a nitrogen atnosphere, if

appropri at e pife! Rogdtl comh &fhd%f cahoBbk ﬂsé@':.rpfco'i\)(r@heiahﬂ ! é‘oﬁ‘d Q:rp‘iriq'&"ﬁlhe of

bt erggge%@?ﬁ?ﬁcy@c il ePRE o 3@“ 85088 ﬁ"giﬂaw PERR. oo
configurati &@ %%?ﬁg’test'opﬁ[" geFs. a'i’r’EF’R‘[ '] copted) tahletsy, SUPRREisner s

can be i sol azpcéesn poletion=m lpinteents iwieass Oxcepnars. cthess tareoptical ly
active t as priepazeddinicd icusttiomary hankerD\BHe aictiveacympowunrtds adan Rnethis i s

expedi ent | y agkl b@0ppdtedBed Wl ¥Eb Scudtdiztiy) phhaemkosutic@l ads.11kkeegane
appl i es forshgﬁ EEnPXﬁieéﬁbfﬂa%rgenf!iléfgj(ﬁyeservatlves, tablet
disintegrants, flow regulators, plasticizers, wetting agents,
dispersants, emulsifiers, solvents, release~delaying agents,
20 antioxidants and/or propellant gases (cf. H. Sucker et al.:
Pharmazeutische Technologie [Pharmaceutical Technology], Thieme-
Verlag, Stuttgart, 1978). The administration forms thus obtained
normally contain the active compound in an amount from 1 to 99%
by weight.
25
The substances of the formula II required as starting substances
for the synthesis of the novel compounds are known or can be pre-
pared by the methods described in the literature.

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

RL N
N— R12 v
35 R o~

where R! and R2 have the meanings given above and R!2 is hydrogen,
acetyl, benzyl or trifluorocacetyl, photochemically to a 2+2

40 cycloaddition and then, if appropriate, remov1ng an acyl or
benzyl group.

The photoreaction takes place readily in an inert solvent,
preferably acetone, at from 20 to 80°C. A particularly highly

45 suitable light source is a mercury high-pressure lamp. It may be
advantageous to carry out the photocycloaddition in a quartz



The am‘nes Gosdradpsgul a |V are known fromthe literature or can 20 be

preparéd by either reacting an al dehyde R[err]-CHO with vinyl - magnesi um
chlsoride to give the allyl alcohol. V [err] 25

V, then rearranging with hydrogen chl or?de to give the allyl chI ori de VI

[err] and finally reacti ng with the apfgﬂpgrl ate allylamne VII [err]
subj ecting RRRATALRE UBASHA YT Bhers, if ApprOPriate With ﬁﬂ‘\ilw th

the al | yl anmitienviof, ab§u¢hk nel |Qimhwglrezhmpres md/@etromprteugfrmmq he
i nventi on: 0050/ 44494 9 A) -Preparation of the starting materials 1.

exo- 6- (p- Fl U@ )gherBYrcBodd@Ptroit 119l fodtOLReRs Fbdeeds with high4 g (102

nmol.) of e
were m etk Wit SRR R AP RY %“%htﬁédﬂ%:ﬂ%m d°§;gl’§9d§‘ o5 R
of Mchler’ sl?Feteéﬁ‘?ecﬁﬂﬁlW’r’%ﬁ’r% é"d' rgsaéﬁﬁt?eﬁ)pgpgt s*at room
tenperature under nitrogen for 55 h ng a_150 watt 10 mer cury
hi gh- pressure I anp. The reaction m xt E;Ivas en concentrated and the
resi due was partitioned between net hyI hlLori de and water. The m xture
was rendejgd al kaline with aqueous amazni a Solution and the aqgueous phase
was extracted a further two tinmes with nethylene 15 chl oride. The
conbi ned organi ¢ phases were dried vm h sodi um sul fate and concentrat ed.
Yield 19. 3 FRod%s) SnAPhLonREs G5l by %P{-W%dﬁ’ef’“ﬁ SeFurRY Fespdution of
ant i podes, 1@%“-&7895-%1‘—1} rticadlypactive taptprdenpeidederivatdesi-th a
solution of 31.7 g (78.5 mml) of (-)-di-Otoluoyl-L-tartaric acid in 300
m  of bOiiiermoval of an acyl radical (R!2) is expediently carried out by
hydrolysis according to known methods. The same applies for the

removal of the benzyl radical.

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

25 R1/I\/ . v,

then rearranging with hydrogen chloride to give the allyl
chloride VI

30
RN a1 vI

and finally reacting with the appropriate allylamine VII

35
. R2\__~_~ NHR12 . ViI,

or subjecting a cinnamaldehyde VIII

40
R~ CHO VIII

directly to reductive amination with the allylamine VII.

45 The following examples serve to illustrate the invention:



et hanol,. Theosoyd4dsd (13.8 g) which precipitated on cooling with sti

were £i'ltered off with suction and washed with ethanol and reCFyS[allléeu
frem 200 m of 25 ethanol with addition of 200 m of water. = . '
Li beration of the base yielded the (+) @ntlpode (5 5 g) having [[err]]D =+
97.0[err] (EtOH a salt crystallized from
t he above nﬁt’hePrFPaﬁﬁrlme‘?%%gﬁ sEAGEIRS ‘F%"ﬁ‘%éﬂa lized (renoval of the

i nsol ubl e conponent by filtering at boiling heat) from 400 m of ethanol
(concentration tie 3@&0&5)—(ptﬁ‘hmm)iphlenyﬂ.—Shezanﬂiq{IBdéd04hepgam-:i t he

(-)-antipode, 35 [[err]]D = - 96.0[err] (EtOH, c 0. 940). The
exo- phenylg conf i gur glgl,gng X‘gi zn‘ﬁﬂiﬁ' C#eH- )llgiil@-y[:@-t(hu%hﬁb Pl s.
N.-CI nnanyl - I\I-aI>II yl arfy iggiﬁ '8 81'? 139 E& 8 et&eq %% 1rﬁ° (I)DT]' 10

% strength hydro- 4% * strengt Y EF’H i‘ﬁ"ﬁl"‘?r F‘ﬁ a

appar at us at roonltéﬁﬁbiatbﬁekQ#Rﬂﬁ'anﬂtiﬁgéﬂlﬂﬁﬁdzﬂﬁ R G§Pﬁ§zaaHEEr4ﬁH& at
mer cury hi gh- pr essurecmatempeiatureanhden mitdager fias 5351dn using0801 5101 48t10
concentr afeed and t henereGir§Uei gipreashict| Difsl TRV esactidh ylistareas itlenand
water. The m xture w3 bhEdeL&d eﬁld‘% La”.e. &i&x'i!e%&he t&'E‘irBHé& widPn and

h h
Chi or i de. The conb REEREIRAR Shiseide. ha xwga AR foidren

concentrated. Yieldaksagl e(Y)iBt /()a‘%‘F"\‘z‘FsE’B'a%" Is° td-°“1"?“? 1‘?%?&?"}@“9
(mal eate). 10 3 phagrovas 7exhuatied a3fuchber -ty Admiesy Wi sh methylenst ane
15 chloride. The combined organic phases were dried with
sodium sulfate and concentrated.

Yield 19.3 g (99 %), m.p. 165-166°C (maleate)

To separate the antipodes, 15.0 g (78.5 mmol) of the

20 racemate were mixed with a solution of 31.7 g (78.5 mmol)
of (-)—-di-O-toluoyl-L-tartaric acid in 300 ml of boiling
ethanol. The crystals (13.8 g) which precipitated on
cooling with stirring were filtered off with suction and
washed with ethanol and recrystallized from 200 ml of

25 ethanol with addition of 200 ml of water. Liberation of
the base yielded the (+)-antipode (5.5 g) having
[@]p = + 97.0°
(EtOH, c = 0.969).

30 14.2 g of a salt crystallized from the above mother
' liquor overnight and was recrystallized (removal of the
insoluble component by filtering at boiling heat) from
400 ml of ethanol (concentration to 300 ml). Liberation
of the base yielded 4.0 g of the (-)—antipode,
35 {alp = — 96.0°
(EtOB, ¢ = 0.940).

The exo—phenyl configurations were confirmed by X-ray
structural analysis. '
40

2. exo—6-Phenyl—-3-azabicyclo[3.2.0)heptane

50.0 g (28.9 mmol) of N-cinnamyl-N-allylamine in 1600 ml
of acetone were mixed with 300 ml of 10 % strength hydro-
45 ' chloric acid and irradiated in a quartz apparatus at room
temperature under nitrogen for 48 h using a 150 watt
mercury high-pressure lamp. The reaction mixture was then



70.0 g (206 oUBbY4a@oR S(N—CI nnanyl ) benzyl am ne in 25
m xedt*With 0.8 g of Mchler's ketone and irradi ated in a- Dur an gl.ass:
apparatus at room 15 terrperature under nitrogen for 25 h using a
150 watt ner- cury high-pressure |anp. -{ge reaction mxture was then

concentrated and the_residue r tloned bet ween | ori de and
wat er. The ni xture WESPFER @ﬁp"%a bﬁerﬁﬂ’% | o@?ngﬁ?f%ﬁ?ﬁ sk(’ﬁ € and
t he aqueous 20 meth%‘te vl arddet ppdt BRter ¢ Lﬂﬁ%éﬁl"f‘ﬁﬁet‘?’%s’%qﬁi’r‘ed

met hyl ene chlori de. ahkalimdiwidth aquenis aiweria \eolatdenedndi the setieous

sul fate and concentr gh&se Wil iddeitiragtedl at ertHeidawe edhes wOHEh Gnethylefie
carried oug by col unahfa “za@ ’é RRBYnéa! b §ehide phatledeRbrd CAHENS widhanol

98:2). 25 f t d, 230-232C
(hyda ochl ori de). 4 EQg t% aRF ggﬁée%gaetco 3 geo] hrenpfane 30

16.0 g (254 mol) of ¥ n‘?‘%‘rﬂ rr?&té aﬁ b 2 ¢ o lla- dium (10 %
strength) on carbon MePe WUHTR’E (mabeateBs. 4 mol ) of
exo- 6, 7-di phenyl - 3- benzyl - 3-azabi - cyclo[3.2.0] heptane in a m xture of 300

m of n- prmpanol 3@ndex6-8] 7-991 pHaing1 -3RBeh Bl + PaddpiRyEn %l 91 2. Ofisegtineuxed

35 for 4 h (evol utlon of carbon dioxide). After cooling, the
catal yst was filtere uc n shed w r opanol an.d

met hyl ene chl ori de, gﬂ V\i#(ﬁ ﬂmﬁ? %%%%%&eﬁwgqbgﬁ 9? BfteMas
partitioned between ?rﬁ?ﬂymll%éWBﬁ Were aited &fithn @ -Befgef Hichien ®ne

with 40 aquebetonemand drradiated, imm Buran glesssappacatymat room
reextractag a furthetehperatums undelr nbtiygemeorhlbrhdesingha t60hiraet] mer-

organic phases were gy ﬁﬂ%x%&h&@ Shihp al PhabacticaNhiRt8Fe whas! thenh92
% “of product vere oBbALgRMradld ant’ UnkOrddfdud Wl Bakicdnea HORNIA?494
methylene chloride and water. The mixture was rendered
alkaline with aqueous ammonia solution and the agqueous
20 phase was reextracted a further two times with methylene
chloride. The combined organic phases were dried with
sodium sulfate and concentrated. Purification of the
crude product (65.0 g) was carried out by column chroma-
tography (silica gel, eluent toluene, ethanol 98:2).
25 58.0 g (83 %) of product were cobtained, m.p. 230-232°C
(hydrochloride).

4. exo—6,7-Diphenyl-3-azabicyclo[3.2.0]heptane

30 16.0 g (254 mmol) of ammonium formate and 2.0 g of palla-
dium (10 % strength) on carbon were added to 12.0 g
(35.4 mmol) of exo—6,7-diphenyl-3-benzyl-3-azabi-
cyclo[3.2.0]heptane in a mixture of 300 ml of n-propanol
and 16 ml of water and the reaction mixture was refluxed

35 for 4 h (evolution of carbon dioxide). After cooling, the
catalyst was filtered off with suction and washed with
propanol and methylene chloride, and the filtrate was
concentrated. The residue was partitioned between methy-
lene chloride and water and rendered alkaline with

40 aqueous ammonia solutién, and the agqueous phase was
reextracted a further two times with methylene chloride.
The combined organic phases were dried with sodium
sulfate and concentrated. 8.1 g (92 %) of product were
obtained, m.p. 140 to 142°C (maleate).

45



5.7 exq-6- PRO50/84494z2y| - 3- azabi cycl o[ 3. 2. 0] hept ane 9.2 g (35. 0 nmol) of

N- ci ninarryl -N-al | yl benzyl amine in 1100 ml of acetone were mixed wi.th 100 ng
of sM chler's 5 ketone and irradiated in a Duran gl ass apparatus at
roomterrperature under nitrogen for 5 musing a 150 watt mer- cury

hi gh- pressure | ap. _Pp%% ?”%éﬁéylij"@%amg?cfgﬂfe‘?tdﬁ* tane

Purification of The € cruepro was carried out

chromat ography (silica gel, 10 el uent met hyl ene chl ori de/ met hanol
98:2). 3.3 g (36 % B2 & dBGeO Weed) oof Asdanamyp-N-allylbeyzydaméne in
(mal eate). 6. 2,2, 2100 luefoateten®-vwere3 mixeddyith 3100 oy ofc MdcBlar0s-
hept - 3-yl ] gt hanone Jjietichd) sdd( 5rediamid i9f aNpakhi| gPags Zaggdraitus’ atNcdbsm

(3-pyridyl)al l'yl] aceéﬁﬁB&%t%%eﬁﬂgéfq{% R 40 5”110& AfF L0 g‘a’éEdméé‘i-t h

30 M of 10 %strengt aque a |rrgdiate
Duran gl ass appar at us® q‘z‘@ P res eolcarﬂ% ?E‘Sr%? ‘thd‘é‘ r&’&EnQP8? 48

sur
h using a 150 watt rﬁ-}? tgA- pPesttication, ofth er‘é’éﬁ‘,‘%? dﬁ-'%’&cﬁt (8mdvdd
t hen concentrat ed, tvea@rca;p'lleﬂ 080 by asilumnt chromatogiraphyst(sdlicapses, 9
wi th aquebas ammni‘ celmEntt methyldme ahleatide fivatitanads 98x2nacs 3l ¢ idse s)i o
tert-butyl methyl Sﬁmduct we2bh8bta ikl ! AR pt e seth P qnial eRRJES Vere
dried over sodium sul fate and concentrat ed The resi due which re- nained

was fractionated_ by n‘,s T(é_f ig fﬁ'zl e’{ﬁ‘ u ﬁﬁ%‘?j‘gﬂ li-gaaza% cycg_‘gwygeglf_

chloride + 2 9% bt hatd
N-allyl-2,2, 2tr|flu‘Eﬁ Npile égme 30 dyl)- allyl]acetande and

37g(2615’() of 2,2,2-trifluoro-1-
[ exo- 6- ( 3- pyr| dyI) 314azmty q;sa.l e[ﬁmalp]dslem—ailyh.]-ethammmﬂmtdam;@aned as a
dark oil. dyl)BY1{TyadetinAeRbwveye! 8l Sscivid Rt 229 R1508 Of

g?t gszl o ??’g[aé'rge 1£’ dhe M&Sd%d 30°mf SP'14 'W°BeLhnge fpdebitis’ n{HRLL

6- (3-pyri dyl ) - 3- azalf 1(5’[3"2"0‘]‘%&[“"' d}?;ﬁ?hﬁh&@‘?ﬁn4@1ass appargiug, afy
et hanol . #e reacti ofPYHtemMPERatiAEe SdezeBLEFOIeR A% Afchareing A 54 watt
further 2 h and t hermeumunyd hdghopressure lamp. The reaction solution was
then concentrated, taken up in 150 ml of water and ad-
justed to pH 8-9 with aqueous ammonia solution. The
aqueous phase was extracted twice with tert-butyl methyl
25 ether, and the combined organic phases were dried over
sodium sulfate and concentrated. The residue which re-
mained was fractionated by means of column chromatography
{silica gel, methylene chloride + 2 % methanol). 6.2 g
(42 %) of unchanged N-allyl-2,2,2-~trifluoro—-N-[3—~(3—pyri-
30 dyl)-
allyljacetamide and 3.7 g (26 %) of 2,2,2-trifluoro-1-
[exo—-6—(3—-pyridyl)~3—azabicyclo[3.2.0lhept—3—-yl]lethanone
were obtained as a dark ocil.

35 7. exo—6—(3-Pyridyl)-3-azabicyclo[3.2.0]heptane

2.5 g of potassium hydroxide pellets were added to a
solution of 3.7 g (13.7 mmol) of 2,2,2-trifluoro-1-[exo-
6-(3-pyridyl)-3-azabicyclo[3.2.0]hept-3-yl]ethanone in
40 50 ml of ethanol. The reaction solution was stirred at
room temperature for a further 2 h and then poured onto
100 ml of ice-water. The aqueous phase was extracted
three times with tert-butyl methyl ether, and the
combined organic phases were dried over sodium sulfate
45 and concentrated. Yield 2.3 g (96 %) of yellow oil,
m.p. 202-205°C (hydrochloride).



100 nl of i p@s0@@a9sThe aqueous phase was extract ed three ti mes W th
tert-doutyl nethyl ether, and the conbi ned organic phases were dri‘ed over

sodi um sul fate 45 and concentrated. Yield 2.3g (96 % of yellow
oil, mp. 202-205[err]C (hydrochlorldeé 0050/44494 12 The fol |l owi ng
substances can be prepared in a simlai manner:

exo- 6- (m Fl tor oPR&n§PILRwing Substrpres £3h H’@p?ﬁﬁ@a‘fﬁd in a similar manner:
exo- 6- (o- Fl uor ophenyl ) - 3- azabi cycl o[ 3. 2. 0] hept ane, 5 mp. 118-120C

(mal eate) 10. e®o- 6ekp~6h(w+rEitpghenylyzabazateil afcd of 30Rhepheapeanen p.
152-154[err]C (§Q|e§k3¥61 Fluorophenyl)—3—azab1cyclo[3 2. Oéhe tane,

exo- 6- (n}ghlorophen%] E %heptane n1p 13 2[err] C

mal eat e) "10 3-az 0 ] hept ane
53 exo- ) (n}Nb990x§ﬁﬁeg § iébi%%ﬂﬁ Sr ?2 ﬁ@éﬂéy%4 hepé% ] P
exo- 6- (p Ni t r ophenymrP3- XE DiR4Q dps. Eanhept ane, mp. 158-160[err]C
(mal eate) 15. eid=6e$nrﬁk(mt@ﬁtnqﬁﬁhehyazabragszﬁghl&[0}ﬁepﬂhﬁgtanb, 16.
exo-6-(p-TrifIuoronﬁmbylpbewmd2%£1aﬁ@55eyplo[3.2.0] “heptane, mp. 155-156C
(mal eat e)ygl7. eaafGe&gtznmlm ms:nxlaz-;sﬁ o745 20b Snp e NePt ane
18 exo-5-(3, 4- ufl UgLoRNrRY BAGY5LOLS a%gé 3 6Pheptans
exo-6-(3, 5-Dic éro 351 azalircyc¢ y err]C
(hydrochl ori de) 130, e8RG¢ 61 3N¥Fqﬂﬂh9ﬁ§ ﬁ%ﬁ?* acébpc93£6¥593?(ﬂ hept ane
21. exo-6-(m Hydr oximRen}$by= Eﬁ%ihﬂﬂ@%eﬁﬁ?B 2. 0] hept ane 22.
exo0- 6- ( p- Hydr oxypheexby 63 {azRitmphenyl ) 230 dainigyroda]3. 2. 0]E8ptane
exo- 6- (3,14 Di hydsoxxé&beaykﬁ-@rmamx@mbabﬁ Redy1pfi-aabiéyclo[3.2.0]-

exo- 6--( p- Met hyl phen Z y | 5@,
exo- 6- (n}thhyI XI né 5

&¥e)2o
exo-6-(p-t- Butyl ﬁ%@%ﬁi%@%&%%? g%g%x%gg%zabicyclo[3.2.0]-

18. exo—6—(3 4-Difluorophenyl )—-3-azabicyclo{3.2.0]heptane
20 19. exo-6-(3,5-Dichlorophenyl)-3-azabicyclo[3.2.0]heptane,
m.p. > 250°C (hydrochloride)
20. exo—6—(3,4-Dimethoxyphenyl)-3—-azabicyclo[3.2.0)heptane
21. exo—6—(m—Hydroxyphenyl)—3—azabicyclo[3.2.0]heptane
22. exo—-6—-(p—Hydroxyphenyl )—3—azabicyclo[3.2.0]heptane
25 23. exo—6—(3,4-Dihydroxyphenyl)—3-azabicyclo[3.2.0]heptane
24. exo—6—(p—Methylphenyl)—-3-azabicyclo[3.2.0]heptane
25. exo—6—~(m-Methylphenyl)-3-azabicyclo[3.2.0)heptane
26. exo—6-—(p—t-Butylphenyl)-3-azabicyclo[3.2.0]heptane,
m.p. > 255°C (hydrochloride)
30 27. exo—6-(m~Aminophenyl)-3-azabicyclo[3.2.0]heptane
28. exo—6—(p—-Aminophenyl)—3—azabicyclo[3.2.0]heptane
29. - exo—6~(p—Cyanophenyl )-3—azabicyclof 3.2.0]lheptane,
m.p. 168-170°C (maleate)
30. exo—-6-Thien-2-yl-3-azabicyclo[3.2.0]heptane,
35 m.p. 180-182°C (hydrochloride)
31l. exo—6-Thien—-3-yl-3-azabicyclo[3.2.0]heptane,
m.p. 143-145°C (hydrochloride)
32. exo—6—-(5-Chlorothien-2-yl)-3-azabicyclo[3.2.0]heptane,
m.p. 156-157°C (maleate)

40
B. Preparation of the final products

Example 1

45 N-(2—[ exo-6-p—Fluorophenyl-3-azabicyclo[3.2.0]heptan—3-yl]-
ethyl)benzenesulfonamide hydrochloride



m p. > 255[ epbko/aadgochl ori de) 30 27.
exo- 6 (m Anmi nophenyl ) - 3- azabi cycl o[ 3. 2. 0] hept ane 28. - L
exgo- 6- (p- Am nophenyl ) - 3- azabi cycl o[ 3. 2. 0] hept ane 29. - - :
exo- 6- ( p- Cyanophenyl ) - 3-azabi cycl o[ 3. 2. QL hept ane, m p. 168-170C (nul eate)
30. exo-6-Thien- Z-XI - 3-azabi cycl o[ 3. 2. OThept ane, 35 m p. 180-182C
(hydrochl oride) 319 @xol%-Trmmed) 30§ exe o fdorgpheny by edrakicyctep.
143-145C (hydrocliBe2i @)er¥zane in 60 ml of xylene were mixed with 3.5 g
exo- 6- (5- Chl or ot hi 807 2mydd) ) DfaNaheynlafdethyl])bepzanesulf¢naniizie AndCwith
F\L m(alze?t e) 40 B-FI BEQD@V(BIS.OInnﬁ&:It)B_Gfffiﬁ@)fggé?éiﬁza%Eﬂa@siuﬂ%arbonate in
- [ exo- - p- Yoz 3y @&z y ; : NanaVYida mi
ethyl)benz%nesul?gagﬁgagéﬁ’ F% §|%E'§é€; d?§§§§4a§% ég%)%fﬁﬁﬁ§?7wﬁﬁol)
of exo-6-p-fl uor Eﬁﬁgﬁﬁ- %’za%o?‘c?&%hvf%"?”(ﬂ FEATEMRI N 60 M of xyl ene
were mxed with 3.5 g (15.7 nmmol) of N (2-chl oroethyl)benzenesul f onam de
and with 2.2 g (25tereadling, itmedy guriceatirasedpon & gFiokaryaevaperatom apd
addition to 0.5 ghefr@fidusivwad padtileicmsd thetvalent methybend afHlvrddiel @hdd h
with vigon@us stihtbRdipH\d Qip)gooling, it was concentrated on a rotary
evaporator and the residue was partitioned between nethyl ene chlori de and
10 water (pH = 10). The ueous phase was reextracte I ce wth

tw
met hyl ene chl or i GBS aREITIRS ﬁiYaﬁhﬁ%%??ﬁﬁfqﬂQeﬁwﬁﬁﬁcgiﬁheﬂ' vlens, .
washi ng once wi t Fhigride and i REIARie RhrAQWasylthapeconerntrated aftgle
product (7.6 g) washing idnas withcehten aixd chmtingr wphh $edium sujdates| That
met hyl ene 3ghl or i deqast prrddlctd§72%. gJhead 'meriFiea PeScoHIUED ¢cHrdnatIgraphpf
ethyl acetate, thg;yso!ddd e S1uepkSmbbhfidid (cBhediAbimbRalidlE M. The
sol utiori was free base was taken up in 30 ml of ethyl acetate, the
insoluble flocks were filtered off and the ether solution was
mixed with excess ethereal hydrochloric acid. After stirring
20 for 1 h, 150 ml of ether were added and the mixture was
allowed to stand overnight. The solid was then filtered off
with suction in the cold and the hydrochloride was washed
with a copious amount of ether. 4.1 g (64 %) of product were
isolated, m.p. 133 to 135°C.

25

The following can be prepared in a similar manner:

2. N-{2-[exo-6—-Phenyl-3-azabicyclo[3.2.0]heptan-3~yl]-
ethyl)benzenesulfonamide, m.p. 116-118°C (hydrochloride).

30 :

3. N-(2-[exo—6—-p—Fluorophenyl-3-azabicyclo[3.2.0]heptan—-
3-yl]ethyl)-N-methylbenzenesulfonamide, m.p. 63—-65°C
(hydrochloride)

35 4. N-(2-[exo—6—(5-Chlorothien-2-yl)-3~azabicyclo[3.2.0]-
heptan—3-y1]ethyl)—4—fluorobenzenesulfonamide

5. 3-[exo-6-p-Fluorophenyl—3—azabicyclo[3.2.0]heptan-
3-yl]-l-phenoxypropane, m.p. 128-130°C (hydrochloride)

40 '

6. 2-[exo—-6-p~Fluorophenyl—-3—-azabicyclof3.2.0]heptan—-
3-yl)-1-p-fluorophenoxyethane, m.p. 177-178°C (hydro-
chloride)

45 7. 3-[exo-6-p~Fluorophenyl—-3—azabicyclo[3.2.0]heptan—

3-yl]~1-{1l-naphthyloxy)propane



—_—

m xed with exyosoysddur eal hydrochloric acid. After stirring 20 for 1
h, 150 m of ether were added and the m xture was all owed to stand
overnight. The solid was then filtered off with suction iin the cold and the
hydr ochl ori de was washed with a copi ous qgnmount of ether. 4.1 g (64 % of
product were isolated, mp. 133 to 135C ES The foll wir}g can, be prepared
in asinlar mander: 37 [exo—6~p-Fluorophenyl-3—-azabicyclo[3%2.0]heptan-

N- ( 2- [ exo- 6- Phenyl - 33z¥3drtyptufiitylphenoxynropaneg -

et hyl ) benzenesul fonam de, mp. 116-118[err]C (hydrochloride). 30 3.

N-(2- [ exo- 6- p- Fl wqr oph¢axb=8- i @h$12304 P& idtlol3.2. 0 Jheptan—

3-yl ]ethyl )z N-net hyl enzenes L Qe =55 ] ° | 35
4.0 N (2-[ €o-6- (5- C%I Rk né- N %?é’%f‘c’égﬁ’%[ %ﬁ%oﬁ‘mﬁ eCptbyLie)
hept an- 3-yl J et hyl ) - 4-fl uorobenzenesul f onam de 5. -

3-[ exo- 6- p- Fl uor £-B045zabi cycl o[ 3. 2. 0] hept an- 3-yl ] - 1- phenoxypr opane,
m p. 128-130C (hydrochl oride) 40 6. -

exo0- 6- p- Fl uor gpliery bxd-e=pFInictiophénil O3 hepdkiicyclo[ 3.2. 0 Jheptan—3-yl ]-

- 1- p-fd uor o@{?@gwﬁimaﬂ& tg;ﬁlgzg[ err]C (hydro- chloride) 45
- [ exo- 6- p- Fl uorophenyl - 3- azabi cycl o[ 3. 2. 0] hept an-

X
:

]-1-(1-napht hyl ox ropan 0050/,44494 14 8 .
X0- 6E p- FI Eor (%ﬁeﬁyl)(-gsf gf?&%i)c;?él %['é.z?. BFfchimtiuorophenyl-3-azabi-
!

]

I

_1_p_t_butympﬁégﬁgygpQdﬂgg;qg—3—yl]ethylbenzamide (DE 42 19 973) in
0- 6- p- Fl uor Gghedybf 3takudnie were] BiRed|with a5 § (3.6 mmol) of

WWWWWwNWN

- 1- p-f9 uor ophwieekwA’ & Ppéegentd Rndl#4£1dRé@ I £3:C I thowikAt elgdaiplstilo
[ exo- 6- p- Fl ygranhgeyly 35QA3hsY ehe(mi deflld $Rb2Bercdidrattd on a rotary
) % ;Qg?g_eg_z?[nﬁoe gtg %#g Ee_ngdzél:glg_ £Zs%dr§famu§s Bgrtitioned between methylene
chloride and water and rendered alkaline with 10 % strength
sodium hydroxide solution. The aqueous phase was reextracted
20 twice with methylene chloride and the organic phase was then
concentrated after drying with sodium sulfate. The crude
product (3.5 g) was purified by column chromatography (silica
gel, eluent methylene chloride/methanol 99:1). The purified
free base was dissolved in 150 ml of ether and a solution of
25 1.0 g of p~toluenesulfonic acid in ethyl acetate was slowly
added dropwise with ice~cooling and stirring. The precipi-
tated salt was filtered off with suction under nitrogen,
washed with ether and dried under nitrogen. 2.7 g (72 %) of

product were isolated as tosylate, m.p. 119-122°C.

1

zZezZ

30
The following were prepared in a similar manner:
11. N-~(2-[exo—6—-p-Fluorophenyl-3-azabicyclo{3.2.0]heptan-
3~yllethyl)—-4—-fluorothiobenzamide
35
: 12. N~(2-[exo—6—-p—Fluorophenyl-3-azabicyclo[3.2.0lheptan—
3~yllethyl)-4-chlorothiobenzamide
Example 13
40

2-[exo~-6-p—~Fluorophenyl—~3-azabicyclo[ 3.2.0]heptan—-3-yl]~-
ethyl benzoate maleate

a) 20.0 g (142 mmol) of benzoyl chloride and then addition-

45 ally 14.4 g (142 mmol) of triethylamine were added drop-
wise with vigorous stirring at room temperature to a

solution of 11.5 g (142 mmol) of chlocroethancl in 200 ml



_
cycl o[ 3. 2. OldvguAmedoy! | et hyl benzani de (DE 42 19 973) in 50 m of tolue

were mixed with 1.5 g (3.6 mol) of 15 Lawesson's reagent and refluxed o
for« 3*h with vigorous stir- ring. After cooling, the m xtiure was '
concentrated on a rotary evaporator, the resi due was partitioned

bet ween net hyl ene chloride and wat rendere I kal {ne, with 10 %
strength sodi um hydr¥xTHE S%*‘Eﬁl?ﬂg"m@aﬁ LSt N forad i Ry e
twice with methyl enduigtiugei was erpqantretganpe ahae*eama§waweﬁa§encean¢ dthed
after drying w th sasisitusutvaat partitioneddbepween atetiyleng) chdorpde i drided by
col unm  chr omat ogr aphatesi hh& adieli.fielUeEn MRS hy kepengbh Ay dtelomblagodeid.

99:1). Th urlfled lf,{:ﬂ%qgggﬁs ggg,gg edx {._pag,é%d m%fe e’lt‘&ace fene

sol ution O on| acl

8 uenesul 'L_ 4va

sl owl y added dr opwi sce’ i BRC cfolb? FGRE ? ’F’?l‘ﬁ%‘ PBSFQ rated ed
salt was filtered of¥ftfrt HT¥iRY | WHh RAGLUR sRTRtLE- v?eﬁsf?e@ WPPh¥2tPer and
dri ed under nitroger2-chlprgethpl dgengoateoware mhaﬁeml ated as tosyl ate,
mp. 119-122[err]C. 30 The followi ng were prepared in a simlar manner: 11.

N-(2- exore- p- Fighor opheryl13: azak QJfO[egzoZSQlB-ef’i@é!’ophenyl)—3-azab1-
%_{E]Fggglé g L:ﬂg{%?ﬂ%n ?ngagl % ﬁ %; 8; of toluene were mixed with
3-yl]ethyl)-4-chl or & éég glf§ gnf&ékenzoate and with 2.2 g

2- [ exo- 6- p- Fl uor opherhfi m304) 28f CW%[YS PRIYPRAeA PREaas iume CAFPORRES kR e

mal eate a) 20.0 g (Ritdoh)tof0berzr®fl polthesive fodidehamdagefiived
ally 14. 45 (142 muls hokwithi eidytais Btivetiagadafter raplingsethkt Rixtgay ous
stirring at room t eRRRY YonkentLated Unlld 2otatyldvaplrdtd? af@khe Ofesidue

chloroet hanol in ZOQ':arg part:qgj?gx(éf%%%wégn methylene chloride and water. The

aqueous phase was reextracted twice with methylene chlo-
ride after adjusting to pH = 10 and the organic phase was

20 then concentrated after drying with sodium sulfate. The
crude product (8.9 g) was purified by column chromato-
graphy (silica gel, eluent methylene chloride/methanol
99:1). The purified free base (2.8 g) was dissolved in
150 ml of ether and a solution of 1.0 g of maleic acid in

25 10 ml of acetone was slowly added dropwise with ice—
cooling and stirring. The precipitated salt was filtered
off with suction under nitrogen, washed with ether and
dried under nitrogen. 3.9 g (53 %) of product were iso-
lated as the maleate, m.p. 139-141°C.

30
The following can be prepared in a similar manner:
14. 2~[exo—6-p—Fluorophenyl—-3—-azabicyclo[3.2.0]heptan—

3-yljethyl 4-fluorobenzoate

35 '
Example 15
N-(2—[exo-6—-p~Fluorophenyl-3-azabicyclo[3.2.0]heptan-3-yl]-
ethyl)-1B-benzo[cd]indol-2-one

40

2.5 g (13.1 mmol) of exo~6—p-fluorophenyl-3-azabicyclo-
[3.2.0)heptane in 50 ml of xylene were mixed with 3.0 g
(13.1 mmol) of 1-(2-chlorcethyl)—1H-benzo[cd]lindol-2~one and
with 1.9 g (13.1 mmol) of finely pulverized potassium carbon-
45 ate and 0.5 g of potassium iodide and refluxed for 3 h with
vigorous stirring. After cooling, the mixture was concen-
trated on a rotary evaporator and the residue was partitioned



of " THF (exotduygpfadefction). After stirring for 1 h, the mxture was
concentrated on a rot ary evaporator, and the residue was partitioned
bet'ween net hyl ene chloride and water and acidified with 10 % strength
hydrochloric acid. 5 The aqueogg phase was reextracted twice with
met hyl ene chl ori de and the organi c phase was then concentrated after drying
wi th sodi um sul fhatereepsmethylene ghloride-Apd, watex | (BT 420 e Roe caquaaust ed.
10 b) 3.0 phiake wasnpéextfached Gwipef with opstthylene3chiabide and the

cycl o[ 3. 2. 0] heptoranie pRasé wds tidlenc@onvehtrated hiidh dbydng wSeh E8dDanof
2-chl oroet hyl berAGake. aggev\é{-&aez p%oauE%ﬁ(m'i ) Qbad 'd@ﬁl@&' ¥§' &3

Por 15 57 " pliopmateRioily (hidlen opfyjerfpndinasiineRy RrER TRl s o as

concentrated on %‘?’@F‘&’ﬂy%v borator and the residue was partltloned bet ween

nmet hyl ene chl oride and water. The aqueous phase was reextracted twice with
met hyl ene chl o- ThHed€rabt paseadjudt gngwas dissoli@ediid &hbittlgarithyphhasetass

20 t hen aﬁmec&sthaaﬁﬁeh adsictissdethBgedl t HydtinIOrad hatle. wite dasde

product (£ 9 9) (g dﬁhmaﬁhéaﬁ?i& &&gp%&% hC8t inetrﬁ)luent

met hyl ene chI or| gnﬁ f’ﬁb ? a&g 1§

di ssol ved in 15F N8 s 8Pat Jfr(? P

10 m of acetond® Pé-F—BRF? Wb&%ﬂﬂ?sgaﬁn filtered &%I Wﬁﬁha’ﬁ‘b"%’t‘?’? ri ng

The preci pit at edarsteirt niksogen; orashedf witht Hiethyl @theniandnthengdiriedvadhed

with ether and drgeedinndevadiiun m@ﬁngSoGeg.(ﬁa% (@9 #no8BChalerpowder-

lated as jde mlv?éi'.reefthmspobééﬁi [::?.Er.] S 2§9°Jhﬁ%§d¥dc(ﬂ%99d&?n be prepared
IO y

in a simlar manner: 14. 2- exo uorophen azabi cycl o[ 3. 2. 0] hept an-

3-yl]ethyl 4-flu ro%gséoate EE:1
N- ( 2- [ ex0- 6- p- FI RY+28- 4 %}’EPBPEEQ B e fiigt1ax, panner:
et hyl ) - 1H benzo[ cd] i ndol - 2- one 40
16. N-({2-[exo—6—~p—Chlorophenyl-3-azabicyclo[3.2.0]heptan-
20 3-yl}ethyl)—~l1H-benzo[cd]indol-2-one, M.p. 233-235°C
(hydrochloride)

17. N-(2-[exo—6-m-Fluorophenyl—3-azabicyclo[3.2.0]heptan-
3-yljethyl)-1H~benzo[cd]indol—-2-one
25
18. N—-(2-[exo—6~m—Chlorophenyl—-3-azabicyclo[3.2.0]heptan-—-
3-yljethyl)—1H-benzo[cd]indol-2—one

19. 3,3-Dimethyl-1-(2-[exo—-6-p—-fluorophenyl—-3—azabicyclo—
30 [3.2. 0]heptan—3—yl]ethyl)-z—lndolinone, m.p. 198-200°C
(hydrochloride)

20. 3,3-Dimethyl-1-(2-[exo—-6-p—chlorophenyl—-3—-azabicyclo~
{3.2.0]heptan—3—-yl]ethyl)—-2-indolinone, dec.p. 102°C
35 (maleate)

21. 3,3-Dimethyl-1-(2-[exo-6-m—chlorophenyl-3—-azabicyclo—
[3.2.0]heptan—3-yl]ethyl)~2-indolincne

40 22. 1-(2-[exo—~6-p—Chlorophenyl—-3—azabicyclo[3.2.0]heptan—
3-yllethyl)~-3,3,5-trimethyl—-2-indolinone, m.p. 227-229°C:
(hydrochloride)

23. 3,4-Dichloro—N-(2-[exo—6—-p—nitrophenyl—-3-azabicyclo-
45 [3.2.0]heptan—3—-yl]ethyl)benzamide



2.5 g (13. 1og80//kadiogex0- 6- p-f 1 uorophenyl - 3-azabi cycl o-_[3.2. 0] heptane In
50 mw Of xylene were nmixed with 3.0 g (13.1 mml) of :
1-¢2-chl oroethyl) -1 H benzo[ cd]i ndol -2-one and with 1.9 g (13.1 mol ) of
finely pulverized potassi um carbon- 45 ate and 0.5 g of potassium

i odide and refluxed for 3 h with vigorOlUs_stirring. After_coolin t he
m xture was con@én- %ﬁapéﬁlW%rw-dtzamxevémT%&‘tﬂr%m&W é#%ﬁﬁfg%
partitioned 0050/[84 298 1Héptzat~A=wyd 1ethyy) kenzamiider i de and water (pH =
10). The aqueous phase was reextracted twice with nmethylene chloride and

EI_EE orggnl c pgaii_@,,\?'%;g § &ﬁﬂ(ﬁ%{&%eﬂ—ﬁiﬁ&oﬂ{éﬁ 3Wabhb£efl§[:wm$mﬁfoqt-e-
e crude produc : _\\a | J u _ ogr aphy
(silica géf, el uent F%g|%ﬁi?iﬁ#ﬁﬂ%’ggfgﬁ%%ﬁ%h§P §8}3f.§$%2g?ree base (3.4
g) was dissolved in alittle ethyl acetate and m xed with excess ethereal
hydrochl ori ¢ aci2$ -wiz-Amine=-N102~ [ exar§oprahlorePrRhe i3 PEAPHEXC Ik 2t%UT by
addi ti on of diethyl heipltan—anyl jéthyli)benzenids, than H27-138°@t O[err] C for
10 min. The precipitated hydrochloride was filtered off wi th suction under

ni ”096”116"6526%‘3‘ E:Q-éiij)- EQ%!J-G e 2RgnbhgI-sltd Achidlycd] 8L b1 6 hépganacuum |

dryi ng oven. 8] € . e S a mp. >
250[ err] C (hydrochl &,—iy&g/itﬁ%g .Hg‘&q‘%léaﬁe%zeaﬁedaﬁgg'i gbg jS'I ml ar
manner: 16. N (2- [ eXSibyareshipoiffdny| - 3- azabi cycl of 3. 2. 0] hept an- 20
3-yl]ethyl)-1H benzo[ cd]indol -2-one, Mp. 233-235[err]C (hydrochl oride) 17.
N- ( 2- [ exo- 6- m Flagar opt{eqy bx3-6zpithiyorioph8nfl 03 +tegabiicyclo[ 3. 2. 0 Jheptan—
3-yl]ethyjg - 1H benzol G4 i j22-9R&-ndA akdnobenzamide, dec.p. 107°C

]E@ﬁg ;
N (2-[ exo- 6-m Chl or o - %;fﬂ clo[3.2.0] heptan- 3-yl]ethyl)-1H benzo
[ cd] i ndol - 2-one 19. %%ﬁelt’ yI- e_c)z/} [ exo- 6- p-f 1 uor ophenyl - 3- azabi cycl o-

30 3.2.0] heptan-3-yl]Jethyl)-2-indolinone, mp. 198-200[err] C
[ ZJ. JiAmino—%—{2—[g;g—6-p—chloropheny1—§lazab cyc?L[E.;.O]—

heptan-3-yl]ethyl)benzamide

20
30. 4—Amino—N-(2-[exo-S—p—chlorophenyl-B-azabicyc1o[3.2.0]—
heptan-3-yl]ethyl)benzamide

31. N-({2-[exo-6—-p—Fluorophenyl-3-azabicyclo[3.2.0]heptan—
25 3-yl]ethyl)thiophene—2-carboxamide, m.p. 185-186°C
(hydrochloride) '

32. 5-Chloro—N-(2-[exo-6-p-fluorophenyl-3-azabicyclo[3.2.0]-
heptan-3-yl}ethyl)thiophene-2—carboxamide, m.p. 129-131 °c

30
33. 5-Chloro—N-(2-[exo-6-p-chlorophenyl-3-azabicyclo[3.2.0]-
heptan-3-yl]ethyl)thiophene—2-carboxamide, m.p. 136-138°C

34. S5-Chloro-N-(2-[exc-6—(5-chloro—2-thienyl)-3—azabicyclo-
35 [3.2.0)heptan—3-yl]ethyl)thiophene-2-carboxamide

-35. N-(2-[exo-6—p-Fluorophenyl-3-azabicyclo[3.2.0]heptan-
3-yljethyl)benzo[b]furan—2—-carboxamide, m.p. 250-251°C
(hydrochloride)

40 _ .

36. 3-Chloro—-N-(2-[exo-6-p—fluorophenyl-3—-azabicyclo-
[3.2.0jheptan—3-yl]ethyl)benzo[b]thiophene-2-carboxamide,
m.p. 104-106°C

45 37. 3—Chloro—-N-{2-[exo~6-p—chlorophenyl-3-azabicyclo[3.2.0]-
heptan—-3-yl]ethyl)benzo[b]thiophene-2-carboxamide



(hydrochl or 'b%%?/ 493 3- Di net hyl - 1- (2- [ exo- 6- p-chi or ophenyl - 3- azabi cycl o-
[ 3. 2+ 0] hept an- %Q] ﬁyl )-2-indolinone, dec.p. 102[err]C 35-
(mal eate) 21. 3, 3-Dinethyl-1-(2-[exo-6- mchl orophenyl 3- azabi cycl o-

[ 3.2.0] heptan-3-yl]ethyl)-2-indolinone 22. ot

1- (2-[ exo0- 6- p- Chl or ophenyl - 3- azabi cycl 8‘ 3 he t an- ,

3-yl ] et hyl )= 3, 338+t FERARYP=5-( FdA%NER e'nﬁFﬁ irfgpappigyclol.2.01
(hydrochl oride) 23. haptabrdhyblethyl)denarbbithbiophensyiesprboxamides cycl o- 45
[3.2.0] heptan-3-yl]ethyl)benzam de 0050/ 44494 17 24. 2,

Fé f1 uoro- N- (2-9geX Q. -sz & UﬂéiﬁﬁﬁﬁﬁdrbihéﬁﬁbLﬁyiéébicyclo[3 2.0]heptan-—

2. 0] he an3y|] h 20, —-100°
2- Am no- N-( 2- [ exo- 6%:)3%1]% gfﬁﬂ}]&% ésgzag |cy %Tfsnk 0] _1og 109%¢
hept an- 3-yl ] et hyl ) benzam de, mp. 138-139[er r}!C 26.
2 Ami no- N- ( 2- [ eXd-6N=(@milexepfrpryGhlnrephsny)cPorzablqyclol 3. 2. 0Jheptan-
hept an- 3-yl ] et hyl ) beszaietdhyl pindere3~tagpoxani3id 0 27.
N (2-[ exo- 6- p- Fl uorophenyl 3-azabi cycl o[ 3. 2. 0] hept an-

3-yl]et hya 2- ey cn‘J: Q%Z ﬂiﬁue eﬁ?ﬁ ﬁﬂ@éi&y@l@ibhwb?s&ﬁﬂde)
o

28. N 2 6-
3-vyl ]e'g hyl )exg rreth SBSFd °ch?€ lcg%g?%err‘? p%n?f%hy rocﬁ?orl de) 29.

3- Anmi no- N- ( 2-[ exo- 6 p- chl or ophenyl - 3- azabl 0{0I o[ 3. 2.

hept an- 3-yl ] et hyd2.bahzARri[¢xc26—pBtFluoropheny —3—azab1cyclo[3 2.0]lheptan-
4- Am no- N- ( 2- [ exo- 6-F-yallethghheyylofertanecaybbragide Ojm.p. 78—-82°C

hept an- 3-44 ] et hyl )benzam' de 31

N-(2- exo-6-p-Pl —§ZAbkeNG 1th§9£ﬁibyé¥% 3.2.0]heptan-—
3-yl]ethyl)th ot g SN .
5- )(/:h} groyl\lz(zI E)gxgne Iﬁ;gyé ﬁ15%§?9%“ PSS 2{.@5;;2] ( yaroe o de) 32

44. N—(2—[exo—6—p—Fluorophenyl—3—azabicyclo[3.2.0]heptan—
20 3-yl]ethyl)cyclohexanecarboxamide, m.p. 111-113°C

45. N-(2-[exo—-6-p—-Chlorophenyl-3—azabicyclo[3.2.0]heptan-
3-yl]ethyl)cyclohexanecarboxamide, m.p. 106-107°C

25 46. N-(2-[exo—~6-p—Fluorophenyl-3—-azabicyclo[3.2.0]heptan-
3-yljethyl)naphthalene-l-carboxamide, m.p. 202-204°C
(hydrochloride)

47. N—-(2~[exo—-6—p-Fluorophenyl-3-azabicyclo[3.2.0]heptan-
30 3-yljethyl)indole-2-carboxamide

48.- N-(2-[exo—6-p—-Chlorophenyl-3-azabicyclo[3.2.0]heptan-
3-yl]ethyl)indole-3—carboxamide

35 Example 49

exo—6-p-Fluorophenyl-3~[ 2-(1-naphthyl )ethyl]-3-azabi-~
cyclo[3.2.0]heptane

. 40 2.5 g (13.1 mmol) of exo-6-p—fluorophenyl-3—azabicyclo-
[3.2.0]heptane in 50 ml of xylene were mixed with 3.2 g
(13.6 mmol) of 1-(2-bromoethyl)naphthalene and with 1.9 g
(13.1 mmol) of finely pulverized potassium carbonate and
0.5 g of potassium iocdide and refluxed for 2 h with vigorous

45 stirring. After cooling, the mixture was concentrated on a

rotary evaporator and the residue was partitioned between
methylene chloride and water (pH = 10). The agqueous phase was



hept an- 3-y| | ¢é56/248baphene- 2- car boxani de, mp. 129- 131[‘r‘r‘]-€-8{9%3\
5- Chl»r o- N- ( 2-[ exo- 6- p- chl or ophenyl - 3-azabi cycl o[ 3. 2. 0] - '

hept an- 3-yl ] et hyl ) t hi ophene- 2- car boxani de, mp. 136-138[err]C 34
5- Chl oro- N- (2- [ ex0- 6- (5-chl oro- 2-t hi en?ﬁ% 3-azabicycl o- 35

[ 3. 2. 0] hept an- 3-yl ] et hyl ) t hi ophene- 2-c oxam de 35. .

N- (2- [ exo- 6- p- FIERABHASTRA. SWAsa sFish mstyydepphepleride and the organic
3-yl ] et hyl ) benz opdseiwas- Lhenrdpncentdated aftesiydngewi it fddidmoshilfatee)
40 36. 3- Chl or 0-Phd Zxurde0 ptofuét UPS P hPnwas3parbbied By -column chromato-

[3.2. 0] hept an- 3- %Aﬂw@meaogaﬂ VI fEn 860001 G800 mcndRdL 106C 45

37. 3-Chl ogo- N-( -&- p- chl or ophenyl - 3-azabi cycl of 3. 2. 0]

hept an- 3- yT'] et hy enzo [ b] t hi ophene- 2- car boxam de 0050/ 44494 18 38.

3- Chl oro- N-(2-[ exo-6-p-ni trophenyl - 3-azabi cycl o[ 3. 2. 0] -

hept an- 3- y| ] et hyFhdHERS PRERI bphére) MasydisRahved By diethyl ether and a

N- (2- [ ex0- 6- p- Fl licrtthsh erbhlyl3acebtite yarido md x@dOyhtht excess ethereal hydro-

3-yl ] et hyl)i ndencrt&fild @¢adi @eth Mde-cbd8Ilingd @M precipitated hydrochloride

gl' §/|2] E;;‘S%)@I ﬁdgr‘](llé’é %ﬁ%@f’eg?’oﬁfavbi@ﬁ’ Céd&ﬁoﬁ -Bh8ePterogen, washed with

N- (2- [ exo- 6- p- Fl uoro en;'/:?sl%1 zab é/cl 0 é 1‘10 ctzi'n a vacuun drying oven.

3-yl ] et hyl ) cycl oprd A@Haﬁﬁo? Rittem ei@& 85(?95? thus obtained,

N- ( 2- [ exo- 6- p- meo@ieavmscwmml@pédem] hept an-

3-ylJethyl)cycl opent anecar boxam de, mp. 78-82[err]C 15 43. N

(2- fxo 61¢- Chl Ofwlwmcwangzaahcuelﬁepa%ea] BRPAagtmilar manner:

et hyl ) cycl opent anecar boxam de 44

I

2-

I
3y

y
N—(2[ex06pFI Z hept 0 o _
3-yl]ethyl)cyclo exa ’écar l?og:g % f) i lzf’ %3 gP f@i’éethyl] 3-azabi
N- ( 2- [ exo- 6- p- Chl or oP¥IRN3-2- 91 BRPEYRS o[B- B> ﬂlﬁeﬁiénc (hydrochloride)
3-yl ] ethyl)cycl ohexanecar boxam de, m p. 106-107C

20 51. exo- 6-m—-Chlorophenyl-3~[2~(l-naphthyl)ethyl]~3-azabi-
cyclo[3.2.0]heptane, m.p. 185-187°C (hydrochloride)

52. exo—6-(5-Chloro—2-thienyl) F-_3—[ 2-(l-naphthyl )ethyl]-3-aza- .
bicyclo{3.2.0]heptane, m.p. 209-210°C (hydrochloride)
25 .
53. exo-6-p-Fluorophenyl-3-[2-(2-naphthyl)ethyl]-3-azabi-
cyclo[3.2.0]heptane, m.p. 163-164°C (hydrochloride)

54. exo—6—-p-Fluorophenyl-3-[l-naphthylmethyl ]—3—-azabicyclo-
30 [3.2.0]heptane, m.p. 114-116°C (maleate)

55. exo—6-p-Fluorophenyl-3-{2-naphthylmethyl]—-3-azabicyclo~-
[3.2.0)heptane, m.p. 153-155°C (hydrochloride)

35 56. 4-(6-p~Fluorophenyl—-3-azabicyclo[3.2.0]heptan—3-yl)—-1-
(thiophen—2-yl)butan-l-one, m.p. 197-199°C (hydro-
chloride)

57. 4—{ 6—p-Chlorophenyl—3—$.z abicyclo[3.2.0]heptan—-3-yl)—-1-

40 (thiophen—-2-yl)butan-l-one, m.p. 176-177°C (hydro-
chloride)

45



25 §OKQ4Q9§ p- Fl uor ophenyl - 3-azabi cycl o[ 3. 2. 0] hept an-

3- yl]ethyl)nap al ene- 1- car boxam de, mp. 202- 204[err]C-&Q¥Q£ggggg££g§£:£::;
47.+ N- (2-[ exo- 6- p- Fl uor ophenyl - 3-azabi cycl o[ 3. 2. O]heptan- 30 e B

3- yI ] et hyl )i ndol e- 2- car boxam de 48.

N- ( 2- [ exo- 6- p- Chl or ophenyl - 3- azabi cycl 0?% 2. 0] hept an-

3- yI]ethyI)lndoIBxng%& ami de 35 Exanpl e 49 : '

exo0- 6- p- Fl uor ophenyl - 3-[ 2- (1- napht hyl ) et hyl ] - 3-azabi - cycl o[ 3. 2. 0] hept ane
40 2.5 g (13nd(prpdo-H-prrubréphenifl-Iavaphicycaa lZ.WZﬂHéptan—B—yl]-
[3.2.0] heptane i éﬁlﬁdﬁg hﬁﬂﬁffﬁfﬁiﬂfﬂe"“ﬁah?a ?g (13.6 nmol ) of

1-(2:-brono thyl)na 1.9 g (13.1 nmmol ) of finely pul verized

pot assi um arbonate and 0.5 %@ of potassiumiodide_and refluxed for 2 h with
vi gorous 45 )i r 2P nd. 9 A%y 88D | 9f, eXerbThiEtdrergRierphtcinazabda on a

rotary evaporator andyehel3ebitdherkanepin 350 oHe@th8HRevaregringdemith
chl oride and water (p#&.¢ d0)523Tmmod(uedub-ntumse-2rehloro8thddel A4 with

reextracted twice w b, ¢eg hyianameh Obf 0y ey tﬂmve&ﬂaaacp@t&ﬁa.w%a&bsa-
concentraygd after dpyin av'ztéh%%kauﬁhfui( arf%tﬁh%ﬁgwﬁ pé’ A?stg}

was purified by coI umn_ghr silica uent

chl ori de/ met hanol g ) Rl %ﬂ giSBBPPn
di et hyl ether and a Fater aand (fhe zesidpe ‘@Rﬁj Rﬁr ketyaan metbyd)
hydro- chloric aci d tirbatykethes and. wIber oreci pit at ed hydr ochl ori de 10
was filtered off with suction under nitrogen, washed with diethyl ether and

then driegsat 40[errhfedP fMNALYUE €bYpH0= OMEN the Aqlebdd phasd wid te- fine
powder were thus obtgipge téa Qw:.g i?‘é‘lf' (;ne( ”Eﬁgh%i @herl8nd the Qﬁganlc

foll owi ng can be preg r S|m

e
exo- 6- p- Chl or opheny| P32 Qrf pht f Sﬂ%ﬂ dga &Fdrying with sodium sul-
he

fate. crude produ 34.8 g) was purified by column
chromatography (silica gel, eluent methylene chloride).
20 21.9 g (66 %) of 3—(f-chloroethyl)-exo-6—(p—fluorophe-
- nyl)—-3-azabicyclo[3.2.0]heptane were isolated as a pale
yellow oil.

b) 0.30 g (9.9 mmol) of B0 % strength sodium hydride was
25 introduced at room temperature under nitrogen into 1.56 g
(9.9 mmol) of 4-phenyl-2-pyrrolidinone in 30 ml of DMF
and the mixture was heated at 120°C for 1 h with vigorous
stirring. After cooling, 2.5 g (9.9 mmol) of 3—(f-chloro-
ethyl )~-exo—6~(p-fluorophenyl )—3—-azabicyclo[3.2.0]heptane
30 were added and the mixture was stirred for a further 2 h
at a bath temperature of 140°C. After cooling, the mix-~
ture was concentrated on a rotary evaporator and the
residue was partitioned between methyl t-butyl ether and
water. After adjusting to pH = 10, the agqueous phase was
35 reextracted twice with methyl t-butyl ether and the
: organic phase was then concentrated after drying with
sodium sulfate. The crude product (3.5 g) was purified by
column chromatography (silica gel, eluent methylene
chloride/methancl 97:3). The purified free base (2.5 g)
40 was dissolved in 150 ml of ether and a solution of 1.0 g
' of tartaric acid in 10 ml of ethanol was slowly added
dropwise with ice-cooling and stirring. The precipitated
salt was filtered off with suction under nitrogen, washed
with ether and dried under nitrogen. 3.2 g (61 %) of
45 product were isolated as the tartrate, m.p. 74-77°C.



cycl 0[3 2. Obagazggq gm p. 215-216C (hydrochl oride) 20 51.

exo- 6-'m Chl or op eny 3-[2-(1-napht hyl)ethyl]-3-azabi - cych£3_2_Q}hepLane————
m4p. 185-187C (hydrochl oride) 52. ;
exo- 6- (5-Chloro-2-thienyl)-3-[2-(l-nap $ hyl)ethyl]-3-aza- : = “_ﬁ*'~-{ '!
bi cycl o[ 3. 2. 0] heptane, mp. 209-210[er #‘C (hydrochloride). 25 53.- : - S
ex0- 6- p- Fl uor opB&agple-§9- ( 2- napht hyl ) et hyl ] - 3- azabi - cycl-o[ 3. 2. O]heptane
mp. 163-164[err]C (hydrochloride) 54.

exo- 6- p- Fl uor Ophewl[e’x hbybﬁmé J3-%zapibieye! »:2 A heptan-3-yl]-
[ 3. 2. 0] hept ane, g %Tgn ﬁ’% eate) 55.
exo- 6- Fluoropﬁen + - napht hyl net yI] 3-azabi cycl o- [ 3. 2.0] hept ane,

m p. 153 Fssc (hydrochlorlde 35

4- (6- p- Fl uor ophaay| 18- ﬁzbﬁﬁ(ﬂﬂﬂ¥i[SfZZU??EﬁR¥ﬁF9§ ein 150 ml of

(t hi ophen- 2-yl ) but af, 2=8ichlonqethagd.- weoe apied as c@l bt} ama3) of
4- (6- p- Chl or opheny| padtassbim ytdrioRideOptredsrincgs ¥)) ahd 805 g of benzyl-
(t hi ophen-2-yl) but al%rieeﬂﬁaxm&uuk?éhﬂﬂ&érdﬁdﬁmdaﬁd £6F DiixeE)fct5 4 h

a??g/?:ig 623 ErﬁgPo ﬁen ous stzrr zé e;t coollng the mixture was
et hyl ) - 4- phenyl - PSFKH’F%TO% Fthg T¥ eyep fﬁé[he t§gidue was

exo- 6- ( p- fIuorophen?ﬁftathﬁkﬁﬁ-b9§V@PB[BQEh!%?Rﬂn9¥¥? 3884 WathT -THE wer e
mxed with 74.0 g (523 mmol) of 1-bronp-2-chloroethane and with 18.0 g (131
nmol ) of finely pul vhel Zgdeds ahaisenwasr beextrdcted twiceawithmethylemeed
concentr Ated on 2"{%&%’?‘“’“‘@ TS e e

e¥ ¥§§é§ 105081 £45. eW@§u9@r§f5ddE¥3
between methyl t- bUt ﬁ aJW%.fged y column chi?logngtoagéﬁ§ [ﬁll%apH -

10, the aqueous phadél sg? was pur
gel, eluent methylene chloride). 8.2 g (56 %) of

N—-(2~-chloro)ethyl—2-benzoxazolinone were isolated.
20 .
b) 2.5 g (13.1 mmol) of exo—-6~ (p—fluorophenyl)-3-azabi-
cyclo[3.2.0]heptane in 40 ml of xylene were mixed with
3.0 g (15.2 mmol) of N-(2~chloro)ethyl-2-benzoxazolinone
and with 1.8 g (13.1 mmol) of finely pulverized potassium
25 carbonate in addition to 0.3 g of potassium iodide and
refluxed for 7 h with vigorous stirring. After cooling,
the mixture was concentrated on a rotary evaporator and
the residue was partitioned between methylene chloride
and water.
30
After adjusting to pH = 9, the aqueous phase was re-
extracted twice with methylene chloride and the organic
phase was then concentrated after drying with sodium
sulfate. The crude product (6.5 g) was purified by column
35 chromatography (silica gel, eluent methylene chloride/-—
methanol 98:2). 3.5 g (76 %) of product were isolated,
m.p. 138-140°C (fumarate).

Example 60

40
N-(2-[ exo~6-p—Fluorophenyl-3-azabicyclo[3.2.0]heptan—3-yl]-
ethyl)isoindolinone

a) 13.3 g (100 mmol) of phthalimidine in 200 ml of
45 1,2-dichloroethane were mixed with 9.6 g (150 mmol) of
potassium hydroxide powder (88 %) and 0.5 g of benzyl-
triethylammonium chloride (TEBAC) and refluxed for 5 h



extracted tppsosvaabanet hyl t-butyl ether and the organic phase was then
concentrated after drying with sodiumsul- fate. The crude product {(34.8 g)
was purified by col um chromat ography (SI lica gel, eluent methylene
chloride). 20 2199(66% of

3-([err]-chloroethy ex0- 6- Qro 3-azabi cy [3.2.0 he t ane
were isolated as a Hé[F V99 s0|’3I 1 ?“90 g%t%f cé' )E‘L “"8%"‘5%]) Sstrengt h
sodi um hydri de was ggncentrateq Y Gdﬁeﬁﬂrlite‘fﬁﬂﬁat*ﬁ?péf‘gt 'EF% ¥Rfiduen ¥@8ogen
into 1.56 g (9.9 mphkrtbtidneshdmtwenppethylehenmhdorideOand witdM- and t he
m xture was heat ed at 120Cfor 1 h with vigorous stirring. After cooling,

gtﬁy?)(gx% g"?')f?f asebke i o pH = 6 the ﬁgueous phase was

p-fluodro abi € £
added and the ni xtuf& § ;‘?%@'&cfo‘r’u %ﬁeg% ﬁﬂ ?ﬁdeg Fs °err ure
of 140[err]C. After PBa8Pi Vas ther rﬁ°i’°ePﬁF§ ?\%safc%&WP‘Bﬁeﬁ %"%
evaporator and the sedifdte. ke mrude: pyaduchet Ifech Sevrpl Prrbiisd }-'EYther and
wat er. After adjusticeguinf @hiremaiibgriaiphya(stbisa else elmengSmethylene
reextractgyl twce %hhoﬁaéyxheihéwlylsmb eroagdy (B0 @Ngai n—pﬂaaﬂdm-t hen
concentrated after gw‘w s L iSOl ubf 8L &1addle, crude product (3.5 Q)

c

was purified by col um romat og ra SI 1 ca gel el uent rret hyl ene
chl ori de/ met hanol 97:3). The ﬁurl fi ed free base o%
di ssol ved in 156 20\5 gt K23 bl )s AL eRBRO P Jd“b‘ ePXHa?"‘Ez%F& d in 10

n of ethanol was slcywily[ad2e]krsanes dnwsphml cef cadianeyveng Bixed i(wigh The
preci pitaised salt was 76i bt e1£00 Qiniolyy Oif Ne¢2+echlarmjerthyilisofndolivstecdnd t h
ether and dried undgs«Ri &t 99&“(143 2 mihoL§ 1 0% fﬂxfxe pulverizeﬂrﬁdﬂﬁéswe
i solated as the tarty, n sl %5‘[59 00 a_r?%%%élaﬂ‘ B eamd
gtﬁ§|ge§0bgngoiggg{.;ﬁﬁn§ed for HPX& vigor hepttlrrlﬂé After cooling,

the mixture was concentrated on a rotary evaporator and

20 the residue was partitioned between methylene chloride
and water.

After adjusting to pH = 10, the aqueous phase was
_ reextracted with methylene chloride and the organic phase
25 was then concentrated after drying with sodium sulfate.
' The crude product (5.6 g) was purified by column chroma-
tography (silica gel, eluent methylene chloride/methanol
96:4). 3.5 g (76 %) of product were isolated, m.p.
223-225°C (hydrochloride).
30
' The following were prepared in a similar manner to
Example 60:

61. 1-(2—[exo-G-p-Fluorophenyl—3—azabicyclot3.2.0]heptan—
35 3-ylj)ethyl)indazole, m.p. 164-166°C (hydrochloride)

62. 1-(2~[exoc—6-p—Fluorophenyl-3—azabicyclo[3.2.0]heptan—
3-yl]ethyl)-1,8-naphthalene sultam, m.p. 206-208°C (hy-
drochloride)

40

63. 4-(2-[exo~6-p-Fluorophenyl-3-~azabicyclo[3.2.0]heptan—
3-yl]ethyl)-1,4-benzoxazin-3-one, m.p. 166-168°C
(tosylate)

45 64. 1-(2-[exo—6-p—Fluorophenyl-3-azabicyclo[3.2.0]heptan—
' 3-yllethyl)quinoxalin~2(1H)-one, m.p. 54-56°C (tartrate)



5 a) 10 g (obybiaagd 2-benzoxazolinone in 150 nl of _1.-2-dichl or oet hane
were smi xed wwth 7.1 g (111 nmmol ) of potassi um hydroxi de powder (88 % and-

0.3 g of benzyl- triethylamonium chloride (TEBAC) and refluxed for 4 h 10
with vigorous stirring. After cooling, ,tbhe mixture was concentrated on a
rotary evaporator and the residue was rtitioned between nethylenes

chl ori de and watE%amp¥RebBqueous phase was reextracted twice w th methyl ene
15 chl oride and the organi c phase was then concentrated after
drying with sodiunzsykeksté-pTiRucriopienpl oBugzalikiycl ol B . a0 ] heptan-€3-y1y) -
col utm chr omat og&glﬂ_ésﬂla‘gﬁ,gg{e el uent methyl ene chloride). 8.2 g (56 %
of N-(2-ckkl$<oro) et hyl -2-benzoxazol i none were isolated. 20 b) 2.5 g (13.1

mmol ) of €exo-6-(p-fluorophenyl)-3-azahi- ¢yglo[3,2.0lheptane.in 40 nj of
xyl EI)’le were ni x(@% V\Ii]t3rT33.80(bX?_)llg‘?°Z”mﬂfl xaggo]% in 140 nB. oE‘.l 1,2-§1chloro—
N-(2- chl or 0) et hy| - 2-s3danexwene i morRd aHELALR0 19 8(173 Fmol )nfs| pobrssivwe| y

pul verized pot assi umyfroxide powdsr H@8a®¢ anda@ldh tg wf then2yltyiethybdmms: um
i odi de and refl uxed fiQin éhllovidd (IEBNC)UGNE! réfiwged Adres BOGLEAOvigdous
par U111 onesl bet ween S RalBhent @F‘?"%‘ﬁaﬁreﬁ‘?rmﬂ%ofﬂﬁa%?%g&@g%. Eed S
= 9, the aqueous phaas<§°\%§yr§?a%‘]>’£art§%t eaggt, ﬁﬁ%fé\ﬂ%uermv{aﬁyrpg% J"'gﬁ%%? de and
the organic phase wRSHRER BeHREIRNS CPIORiHR 2R W3 PTri t h sodi um sul fate.

The crude product (6.5 g) was purified by colum 35 chr omat ogr aphy |
(silica gel, eluent Thet aghetes (phame das- reekbracted villce Withgméthylénef

R{ ?guft Vﬂée i |S:f3| at ehlo¥iBe &ﬁ@%&f@[ﬁdah%cm(z i:gf@é Xy -t@@aﬁl&héeﬁgrﬁ‘ged
- [ exo- 6- p-| uoroac%qs:%gy +91iRd APAGY OQFLL Alppds YWrhide produc
ety )1 301 ndcl 1 mone s a4y UYLyl ﬁ‘ﬁéﬂ;&%@%ﬁ&%; 184
gel, eluent methylene chloride/methancl 99:1). 7.1 g of a
mixture of N—(2-chloro)ethyloxindole and the correspond-
20 ing spirocyclopropyl derivative were isolated.

b) 3.4 g (17.8 mmol) of exo—6—(p—fluorophenyl )—3—azabicyclo—
[3.2.0]heptane in 50 ml of xylene were mixed with 5.2 g
of the above product mixture and with 3.3 g (24.0 mmol)

25 of finely pulverized potassium carbonate in addition to
0.5 g of potassium iodide and refluxed for 9 h with
vigorous stirring. After cooling, the mixture was concen-
trated on a rotary evaporator and the residue was parti-

: tioned between methylene chloride and water.

30 '

After adjusting to pH = 10, the aqueous phase was

reextracted twice with methylene chloride and the organic

phase was then concentrated after drying with sodium
sulfate. The crude product (8.4 g) was purified by column

35 chromatography (silica gel, eluent methylene chloride/
methanol 99:1).-3.5 g of a product mixture (1l:1) were
isolated, which was again subjected to the fine separa-
tion of column chromatography (silica gel, eluent
n-hexane/ethyl acetate 1l:1).

40 _
1.9 g (31 %) of 1-(2-{exo—~6-p~fluorophenyl-3—azabicyclo—-
[3.2.0]heptan—-3~yl]ethyl)-2-indolinone were isolated as a
polar substance, m.p. 91-93°C (tartrate).

45



45 s 4l roet hane were m xed with 9.6 150 mol ) of potassium
hydr ex} de d%%%%ﬂafggawa and 0.5 g of benzyl - trietgyfannnniun?chlo?ide
(TEBAC) and refluxed for 5 h 0050/ 44494 22 with vigoro e
cooling, the m xture was concentrated on a rotary evaporator and the
residue was partitioned between rrethyl’e e chloride and water. 5 - .

Af ter adj usti ngBtamgllé 666, the aqueous phase was reextracted-twice with"

met hyl ene chl oride and the organi c phase was then concentrated after drying
wi th sodium sul fate. The crude product (15.0 g) was purified by col um

chr omat ogr aphy {s{ ig&ﬁ%l_g_ﬁ%,ggg%g W3eRgabfoyelof 3. 2. DhebrdRL 8By ANOl
P

97:3). 9.8 g (5 . - C - ethyli solndol inone were isol ated. b
2.5 g (1331 nmotyt )%"g-"?ﬁ-? Bihenyr) ?'%5"'<?1‘gatf)iij %i/e | o[ 3. 2. 0] hept ane)i n
50 m of xylene were mxed with 15 2.75 g (14.0 nnnl%ﬂof
N—(2-ch|oro)ethyl4smi¢ﬁlﬂﬁ)noﬁela02FN#xdrG%p@fQHQIQPEEnNiﬂ%r&@F icKelg-

pul verized pot apsi 200 prRiptanaBeyl Netiddl yapitrof eyl opropdnepdt’adsiindo+odi de and
EgL 'Cgﬁtef fg& gn iﬂ\‘r-%{bﬁr@]qo\%ﬁﬁléhﬁéééﬂﬁ&eﬁff%ﬁn £004¢ NEEteirN@olivaES1sh VRS
partiti o;éd bet WBEn-Het aﬁ%e%gg{éhl‘géfege&%%%tedt er aAé%g—rﬁog%rﬂgtgpﬁgﬁ?%t pol-f =
10, the aqueoust'b?nag?%ﬁ}é P&&)"(Pfﬁcf’é‘?f“ Wpﬁgt E%Péne chloride and the |
or gani ¢ phase 25 was then concentrated after drying with sodi um
sul fate. The crEfsmplediit (5.6 g) was purified by colum chroma- tography
(silica gel, eluent nethylene chloride/methanol 96:4). 3.5 g (76 % of

product ygr e i Sglpbeflyddlo-3330R3henyl-G-248a 0GhA 8F 3 f£)0 D rERe 3L {0 ng
were prepared Igt yf Igiz'éngagggﬁo-g,éggyﬂgﬂiyﬁgi(3H)—pyrimidinone

3.0 g (15.7 mmol) of exo—6-p—fluorophenyl-7-methyl—1,5-cis~—

3,7-diazabicyclo[3.3.0]octane in 60 ml of xylene were mixed
20 with 4.4 g (15.7 mmol) of 5-f-chlorocethyl-2-phenylamino-

3,6-dimethyl—-4(3H)-pyrimidinone (prepared from phenyl-

guanidine and o-acetyl-y-butyrolactone corresponding to the

syntheses in EP 110 435) and with 2.2 g (15.7 mmol) of finely

pulverized potassium carbonate and 0.4 g of potassium iodide
25 and refluxed for 10 h with vigorous stirring.

After cooling, the mixture was concentrated on a rotary evap-
orator and the residue was partitioned between methylene
chloride and water (pH = 10, filtration of the insoluble

30 flocks with suction). The agqueous phase was reextracted twice
with methylene chloride and the organic phase was then con-
centrated after drying with sodium sulfate. The crude product
(8.2 g) was purified by column chromatography (silica gel,
eluent methylene chloride/methanol 93:7). 5.3 g (78 %) of

35 product of m.p. 61-63°C were isoclated.

The following can be prepared in a similar manner:

68. 5-(2-[exo-6—-p-Fluorophenyl—-3—azabicyclo[3.2.0]heptan—-3—-
40 yl]ethyl)-2-benzylamino-3, 6—~dimethyl—4(3H)-pyrimidinone,
m.p. 144-146°C (dihydrochloride)

69. 5-(2-[exo~6—p—Fluoropheny1—3-azabicyclo[3.2.0]heptan-3—
yl]ethyl)-2-cyanoamino—3,6~dimethyl-4(3H)-pyrimidinone
45



——
61 (2 [ ey@s5678aabdor ophenyl - 3- azabi cycl of 3. 2. 0] heptW
3- ylkethyl)lndazole m p. 164-166[err] C (hydrochl ori de) 62. _
1- (*2-[ ex0- 6- p- Fl uor ophenyl - 3- azabi cycl o[ 3. 2. 0] hept an- g '
3-yl]ethyl)-1, 8-napht hal ene sultam m 206 208C (hy- dr ochl ori de) 40 63.
4- (2-[ exo- 6- p- Fl uor ophenyl - 3--azabi cycl pt an-
3-yl]ethyl)-1, 47Hendokérl %036695611%?50911%1 ezepésm%a « 2p Jheptgp-3-
1- ( 2- [ ex0- 6- p- FI uor phhethyl:)3-2aphbnyiahizis-3), 65kdiepthyl—4 (3H) ~pyrimidinone
3-yl]ethyl)quinoxalin-2(1H)-one, mp. 54-56C (tartrate) 0050/ 44494 23

E?ﬁ;rpl) 6265n ém( |2n£ ﬁ’é@‘ pzp[ﬂdl%LﬂpEﬁﬂw:o bJs‘-‘—)éQEBE.é eu@ﬂ i‘eﬂi’toa]'ire%‘t&h]—s—
1, 2-dichl Oro- et han%]‘??/\g‘}'tgﬂ% —ghg;i?%m{i} % f?ﬁ %ﬁgi 4{)'?5 %g(asm &mnone
hydr oxi de powder (88 @%Tand 0.5 g of benz Itrleth Iannn nlun1chlor|de
(TEBAC) and ref Vaxe¥{ &rlexaréni{bhChiere nr(?-yl)-3-a23bw¥qlﬁ3 -R-0dr

cool i ng, the m xt ur kepan-<Hiyldethyl pe2tphenylaixdineg—8y pdime thyladd 36)epyri-
resi due was partitigndethdid ween net hyl ene chl oride and water. The aqueous

phase waggqreextract ed tWI ce with net hyI ene 15 chloride and the
organic phase V\?% tge ncer&t_&g&s £r dr%b ""'J.E:Essﬁ’db iul fgte The
crude product ( g N pur i co urm ﬁ? gﬁ | |Qa

el uent met hyl ene ch¥ ?EEﬂ%ﬁﬁ%TRﬁSPyé °'3P§f k }(? midino e

N- (2- chl or o) et hyl oxi ndol e and t he correspond 20
spi rocycl opr opyExaleple/a24 ve were isolated. b) 3.4 g (17. 8 mml) of
exo- 6- (p4kl uor ophenyl ) - 3- azabi cycl o- [3.2.0] heptane in 50 ml of xylene were

mxed with 5.2 g pj. g0V e) BEPHdnyl2d-47z8b3BYc b 5. 3 0 Heptaf-9-§TPL )
ethyl )-2-~(N-methyl-N-phenyl )amino—-3, 6—dimethyl-4(3H)-
pyrimidinone

20 2.9 g (6.7 mmol) of 5—(2-[exo—6-p—fluorophenyl-3-azabicyclo—
[3.2.0]heptan—3—-yl]ethyl)—2-phenylamino—-3, 6—dimethyl-4(3H)-
pyrimidinone in 30 ml of DMF were mixed in portions with
0.21 g (7.0 mmol) of sodium hydride (80 %) with vigorous
stirring (exothermic reaction). The mixture was stirred at

25 70°C for a further 0.3 h and 1.0 g (7.0 mmol) of methyl io-
dide was then added. The reaction mixture was stirred at 90°C
for 2 h and then concentrated in vacuo. The residue was
partitioned between water and methyl t-butyl ether (pE = 10)
and the aqueous phase was reextracted twice with methyl t-bu-

30 tyl ether. Drying and concentration of the organic phases af-
forded 1.2 g (40 %) of product, m.p. 115-117°C (hydrochloride

35

40

45



25 . 0do56e4498u! veri zed potassium carbonate in addition to 0.5 g of
pot assi um i odi de and refluxed for 9 h with vigorous stirring.

cooling, the m xture was concen- trated on a rotary evaporat

residue was parti- tioned between net hy, ﬁge chl ori de and vvat ﬂg@”,mﬂm””m
adjusting to pH = 10, the aqueous phas S reextracted tw ce

nmet hyl ene chl ori de and the organi c phase was then concentrated after- drylnq
wi th sodi umWBelldleism The crude product (8.4 g) was purified by colum 35
chromat ography (silica gel, eluent methylene chloride/ nethanol 99:1). 3.5
g of a produgt mtw&dsh&t&&rﬁ-&mlé&eﬂowhz C@]w@p%aaﬁaaarﬁm?@é%é tRe
the fine s para.fg%g of colunn chronat ography (silica gel, eluent

n- hexane/ et hyl ace e 40 1.9 g (31 % of

1- (2-[ ex0- 6- p- quorophenyI 3 azabi cycl o-

[ 3. 2. 0] hept an- 3-yl | ertyls) ndol i none were isol at ed as a poI ar substance,
mp. 91-93C (tartratgizggif;tgGOGEHHA494 Exanpig 6 24

1- (2-[ exo-6-p-Fluorq §abicyclo[3 2. O]heptan-S-yI]-

et hyl ) spi yg[cycl Oprdgane- 1',3-indolin-2- one] 1.4 g (21 %9 of

1- (2-[ exo- 6- p-fl uorophenyl - 3- azabi cycl o- '

[3.2.0]heptan-3-%l et hyl ) spi ro[ cycl opropane-1', 3-indo- |in-2-one], which
deconposed from ®rr]C after conversion to 10 the tartrate salt,
were isolated as a non-polar conponent of the product m xture from Exanpl e
65b. Exanple 67 Rb is a phenyl or thienyl group which is unsubstituted or
5-(2-[exo1§- p-Fl uorOﬁa@@yloﬁﬂb&bewﬁﬁﬁéﬁfQiah@gteanaeomé]or C;~Cs—alk 1,

et hyl ) - 2- phenyl am nogd; ¢l g ]1 M LAQONS) 3 ga(nyio Fapatoll

exo- 6- p-fl uorophenyl - Ehrrefa%_lno' :.ﬁeéhy A,a%§Q58y8| 0, éti?’o o%tpane in 60

m of xylene were m XeaY

R?2 is a hydrogen atom or a phenyl group which is unsubsti-
20 tuted or substituted by halogen, methoxy, hydroxyl or
amino,

n is the number 1, 2, 3 or 4,

25 - A is a hydrogen atom or one of the radicals
R? l‘l) RS
——'L—RS ¢+ — NR6—C—R? —-NR‘—SOzA@ ,
30 l
_ 4
[ e ¥
35 —— NR6—C ’ ——o—-c—@ ’ ——-04@ ’
RS N—?° R8 .
_O‘@@ r ) —X ’
40 o
o
[ 4
RS

45



20 JWthobsbmgdss 7 mmol ) of 5-[err]-chloroethyl -2-phenyl am no-

3, 6-di net hyl -4(3H) - pyri m di none (prepared from phenyl - guani di ne and
[efr]-acetyl -y-butyrol actone corresponding to the syntheses|uin ' ;
and with 2.2 g (15.7 mmol) of finely pybverized potassium cH“I"EﬂIIHWHWﬁ““'
g of potassiumiodide 25 and refluxed for 10 h with vi gorous StimriRng. *
After cooling, the Iﬁ_xture was concentratqg, on a rotar@ evap- orator and

t he resi due was pas i oned between t hyl"ene chl ori deNand water (pH = 10,
filtration of t+reNnsgluble 30 f S wi.th sucti g_r%. e aqueous phase
was reextracted tw cC gret hyl ene/chl\o i’ and the gafi ¢ pHase was
then con- gentrated dryi ng W th¥sethym sul fat e. crude product

(8.2 g) was purified by colum chromt@w (silica el uent net hyl ene
chl oride/ methanol 93:7). 5.3 g (78 %9 O pr oduct nRp. 61-63C were

i sol ated. The follow ng can be prepared in a simlar manner: 68.
5- (2-[ exo- 6- p- Fl uor ophen R&izabi cy®l o[ 3. 2. 0] hept an- 3-¢0 40

yl ] et hyl)-2-benzyl di et hyl - H) - pyri m di non m Ry 144- 146[err] C
(di hydr ocgg or i de}-169. ' —N Yy , e

5- (2-[ exo- 6-p- Fl uo enyl - 3-azabi cy 3. 2. 0] hept an-{3- R®

yl ] et hyl)-2-cyanoamio- 3, 6-di et hyl - -pyrim gfg )@KN/OOSOI 44494 25
70. 5-(2-[exo-6-p- Chqorophenyl - 3- azaby | o] 3. 2. ept an- 3- \Ru

yl ] et hyl)-2-phenyl am no- 3, 6- di net hyl - H) Rpyri nmi di none 71.

5- (2-[ exo- 6- m Chl or ophenyl - 3-azabi cycl o[ 3. 2. 0] heptan-3- 5

yl ] et hyl )x8- pheny|.am no- 3, 6- di net hyl - 4(3H) - pyri m di none 72.

5- (2-[ exo0-6-(5-Ch n-2-yl)-3-azabi 0[3.2.0]-

hept an- 3-yl ] et hyl) | am no- 3, 82%i | -4(3H)-pyri- mdinone 10 73.
5- ( 2- [ exo- 6- Thi en- azabi cycl o[ 3| 2. pt an- 3-

, 6- di net hyt=¥% yrim di none

20
R3 is a hydrogen atom or a hydroxyl radical,
R¢ is a hydrogen atom or
25 '
R3 and Rt together are an oxygen atom,
R5 is a thienyl or naphthyl group which is unsubstituted or
substituted by fluorine or chlorine,
30

- R6  is a hydrogen atom or a methyl group,

R? is a phenyl group which is disubstituted by fluorine,
chlorine, hydroxyl or methoxy or monosubstituted by
35 amino, Cj—4-alkylamino or di-Cj-s-alkylamino or a thienyl,
naphthyl, benzofuryl, benzothienyl, indolyl, N-methylin-
dolyl or indenyl group which is unsubstituted or substi-
tuted by fluorine, chlorine or nitro or a Ci~ to
C¢—cycloalkyl group,

40
R® is hydrogen, fluorine, chlorine, C;—g—alkyl, methoxy or
amino,
R? is hydrogen or a methyl group and
45

R10 is hydrogen or a methyl group or



Exanpl e 74 3555-Q§abggo-6-p-Fluorophenyl-3-azabicyclof§7§76TﬁEﬁT§ﬁ?3?VTT?
et hy#) - 2- ( N- net éyl -N-phenyl ) am no- 3, 6-di net hyl - 4( 3H) - Jﬂmu "

2.9 g (6.7 mmol) of 5-(2-[exo-6-p-fluorophenyl-3-azabi ”" rnﬂ”@’nﬁ"
[3.2.0]heptan-3-y|]ethyl)-2-pheny|arrin?-3,6-dimsthyl-4(3’|—|)-c pyri M dsnone. in
30 m of DMF were mixed in portions w i 0.21 g (7.0 mol ) of sodium
hydride (80 % ®PthapdgBthusogether iithe thenEing cCrakem, oFp. aTPRiFRSHAIC
was stirred at 25 propépherximg,for a further 0.3 h and 1.0 g (7.0 nmol) of
met hyl io- dide was then added. The reaction m xture was stirred at 90C for

2 h and then co Qﬁng.%aEeghéﬁyi’Qﬁ“%en;?g F8aiCUE MRS AE! bhbaBSei ARlE o7

Feext ract 80 tw co wAERSHAERGEA i fLuggihe B onGaRCORE BevindFroue,

concentration of the organic phases af- forded 1.2 g (40 9% of product,

mp. 115-117[err] C @ngdtbekt walke wizh| physiplogizalldyitolerable/ apisiss 26 e
claim1. An N-substituted 3-azabicycl o[ 3. 2. 0] heptane derivative of the 5
formula | [@rnr] aWwhRLeuB©ftdted S-2z0bEPd14]3 . 200Gt ANS WeriativeSof the

unsubstityged o 1 GedCkndi t4t s r
derr]- C[lg"tf r]- aFE}?‘ul?ri[f?suor ornetercllyflf.l %3 r oxiylf,.gfce:[%gr r fﬂ%@?ﬁbﬁ%;&
am no, nono- rrefil’réﬁﬁﬁf'ﬁo, di met hyl am no, cyano or nitro groups, R2 is a

hydrogen atom or a phenyl group which is unsubsti- 20 tuted or
substituted by hal ogen, nethoxy, hydroxyl or
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am no, Jn i er 1, 2, 3 or 4, 25 A is a hydrogen atom or one
of tke radical's [err]| 45 0050/ 44494 27 [err] Rerr] igzaz . at om
or- 'a hydroxyl radical, Rerr] is a hydrogen atomor 25 é“r'ii"]w"é{'ﬂfd] e RE N
toget her are an oxygen atom Rferr] is_a thienyl or napm §ERuUpEphi Ch™ s
unsubstituted or substituted by fl uori,ﬁ? or chlorine, 30 R erri—t

hydr ogen atomor a nethyl group, R err] is a phenyl group which is

di subst i t ut eulsapsthitatédeazabilcytiloReptynt @arivativesNoxhelr prapasalksbht ut ed
by 35 andagkB0, Cferr]-alkylamno or di-Cferr]-al kylamno or a

t hi enyl, naphthyl, benzofuryl, benzothienyl, indolyl, N-methylin- dolyl or
i ndenyl grou which 1is wunsubstituted or substi- tuted by fluorine,

chl orine érﬁﬁ’iSFFBCBr a CJerr]- to C6-cycloal kyl group, 40 Rlerr] is
hydrogen, fluorine, chlorine, (err]-alkyl, nethoxy or amno, Rerr] is
hydr ogen orCompoundaretdfiythe dioamplanl 45 Rl err] is hydrogen or a nethyl
group or 0050/ 44494 28

R 6
10 N=(CHz)p-A I,
7 3

R?

where the substituents have the meanings given in the descrip-

15 tion, and their preparation are described. The novel compounds

are suitable for the control of diseases.
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Rlerr] and Rlerr], together with the ring C atom are a spirocycl o- pfaprez
ring, Rerr] is a phenyl or benzyl radical which is unsubstituted or 5
substituted by fluorine or chlorine, or a cyano group, and their salts with
physi ol ogical ly tolerable acids. 2. An N-substituted

3-azabi cycl of 3. 2. 0] hept ane derivative of the 10 formula | as clained in

claim1l for 9§-suﬂ;€iggtg8n££a ié%%lghep ggg dé¥§é% 1%gs§0t§§1£“%fggaratlon

and use
5 Abstract
Compounds of the formula I

: - RR 6
10 | N=(CHz)n-A I,
| 1 3

R2

where the substituents have the meanings given in the descrip-
15 tion, and their preparation are described. The novel compounds
are sultable for the control of diseases.
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