4 NOV2004 1 .AZABI CYCLI C CARBAVMATES AND THEI R USE AS ALPHA-7 NI COTI NI&
ACETYLCHOLI NE RECEPTOR AGONI STS The present invention relates to no#d0V 200t
azabicyclic carbamates, their preparation, their use as pharmaceuticals
and pharmaceuti cal conpositions containing them More particularly the

i nvention provides a conpound of formulal NR2 (H2) ,O0 /A Rl R3 I
wherein nis 1 or 2, Rl, R2 and R3, independently, are hydrogen or

(C1-4)al k@‘ and Ais a %OUR of formula x wherein mis 1, 2 or 3, X is O,
S, NH ofZABISYGLIC GARBAMATES ANRJIRIR HSRASALRIAS7 NIRRT ACETYFGHRRNE y dr oxy,
(C1- 4) BRRGFPTORACONFIO Xy, (Cl-4)alkylthio, (Cl-4)alkylanino, nitro,
trifluoronmethyl or phenyl, in free base or acid addition salt form

Hal ogenTHepedsan ifivancioh nelateb tondvebazablidyolid daebamiatéso chieiveprepurytian khidic al koxy

and al kyl t hi roups are pranched or, strai ght chai.n groups. They are
preferaﬁf%ﬁsr?g‘@ﬂ‘?i“fc E}%%&‘{jpgarmﬁﬁ?%&??'t%"li’o@ ’BBbSC.’“tﬁQ”%c’BEfﬁnt of the

asymetrical carbon aton(s) present in the conpounds of fornula I and
their salts, the conpounds may exist in optically active formor in form of
nmi xt ur ease paysiculasly the yyention proyides p compayest of faemriad i xtures. Al opti cal
i somers and their m'xturesti ncl uding the racemc m xtures are part of the

present invention. /N |
(CH) o A
h I
R, 8] R,

wherein nis 1 or 2, Ry, Rz and R;, independently, are hydrogen or (Cy.4)alkyl and A is

a group of formula
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whereinmis 1, 2 or 3, X is O, S, NH or CH, and R, and R;, independently, are
hydrogen, halogen, hydroxy, (Ci.4)alkyl, {Ci.4)alkoxy, (C;.4)alkylthio,
(Crs)alkylamino, nitro, trifluoromethyl or phenyl, in free base or acid addition salt

form.
Halogen denotes fluorine, bromine, chlorine or iodine.

Any alkyl, alkoxy and alkylthio groups are branched or straight chain groups. They
are preferably methy!, methoxy or methylthio groups.

On account of the asymmetrical carbon atom(s) present in the compounds of formula I
and their salts, the compounds may exist in optically active form or in form of
mixtures of optical isomers, e.g. in form of racemic mixtures. All optical isomers and

their mixtures including the racemic mixtures are part of the present invention.



2 In a further aspect, the invention provides a process for the prodgﬁchhoﬂ]

of the conpounds of fornmula | and their salts, conprising the step™ V20N

reacting a conpound of formula Il HR2 Il RL wherein n, R and R2 are as

defined above, with a conpound of forrmula Il HOR3 Il wherein R3 and A

are as defined above, and N, N -carbongldiimdazole or di (N

succi ni m dyl ) carbonate, and recovering the resulting conpound of fornula I

in free base or acid addition salt form According to a preferred

enbodi nelif a furthefadpetts theShedhtichereAIRMWPE QRS (FrAhdPlcubidSof theacted with N,

N -carbonyl di i m dazole, and the resulting conpound is reacted with the

corrpoundCQSPPCf'-@derﬁ rmula Iandthgissalise Fgmprisies e sisawhdeasting ecompaund can be

react ed ¥ dbmalaqpmpound of formula [V IV wherein R3 and A are as defined

above. The reactions can be effected according to conventional nethods,

e.g. as described in the | es. Working up the reaction m xtures

according to the above pr s Hnd purification of the conpounds thus

obtai ned may be carried odt »laclar dance to knpwn procedures. 3 Acid

addition salts may be produ fromRehe free bases in known nanner, and

vi ce R
1

wherein n, R; and R; are as defined above, with a compound of formula III

A m
T

wherein R; and A are as defined above, and N, N’~carbonyldiimidazole or di(N-

HO

succinimidyl)carbonate, and recovering the resulting compound of formula I in free

base or acid addition salt form.
According to a preferred embodiment, in a first step the compound of formula I is
reacted with N, N’carbonyldiimidazole, and the resulting compound is reacted with
the compound of formula II.
Alternatively, the compound of formula II can be reacted with a compound of formula
v
C 0 A
\]/ "
R3
wherein R; and A are as defined above.

The reactions can be effected according to conventional methods, e.g. as described in

the examples.

Working up the reaction mixtures according to the above processes and purification of

the compounds thus obtained may be carried out in accordance to known procedures.



versa. Conmpounds of fornula | in optically pure formcan be obtai ned Lfﬁ[ﬂln?ﬁﬂt
the corresponding racemates according to well-known procedures.
Alternatively, optically pure starting materials can be used. The starting

materials of formula Il, 11l and IV are known or may be obtained from
known corrpounds usi ng conventi onal prdcedures. Conpounds of formula | and
their ph utica a aC| dd tion salts her ei pafter

r ef erred ‘tbf’d'e‘ﬂhxﬁr ﬂ % ?%?F‘W‘Uhﬁ'ﬁenedh%ﬂcﬂ’ﬁﬁ%l ogi cal

properti egsavhen tested in V|tro and in aninmals, and are therefore useful as
pharmaceuticals. In particular, the agents of the invention are a7
ni cotinic acetyl choline receptor (nAChR) agonists. In functional assays,

the agentévx@fwﬁ&%ﬂf@ﬁﬁﬂ&ﬂ%oﬂ?éﬂ{r i{rc%ﬁ'n & bd oI tta%ca;ﬁ% a7 NAChR as shown

in the fol tests unc I onal assay or a y at human a7
NAChR i scarsaspd npmccmmhaqonhtlg tpwellikn@wy poekdures. mdtcs:tahrbly eptizabgsi ng t he
human a? [,Aqﬁm S afbri Scan%c uScthe cal ciuminflux upon stinulation of the
receptor I's Stsed rnehi assay, agents of the invention exhibit pEC50

val ues of about S to about 8. b) To assess the activity of the agents of

the invention on the neur I (x432, a | ar functi onal
assay |Sﬂ5%ﬁ‘7“é’§ "Bﬁf”ﬂ%i’”&’%f@“ a@ﬁ?@ Héfﬁ%‘”" premay ngtaé’tcétf}"é“expresa ng
t he hunafh@élﬁgo;ﬁ?@dﬂgeus,d dnRérticAaPpécedag@Nt s of the invention show
selectivity for 0 nA R subtypes. c¢) To assess the activity of the

conmpounds of the invention on the “ganglionic subtype" and the muscle type

O] oot EBnbob AR HlmuIRt Thd Bleid MAFhAAIP 0QY RO ERAGOPEe el @) are

carried out unanelt eI|a expressing the
human gabegtinaftiraefscriod ypas agents ddﬁd:ntmenmﬂdgemwlqupmesb@ng t he human

muscl et yRBeits WheP ksl Gn VRGO Snirkdls, SAES% AR usJEA! S OF the

pharmaceuticals.

In particular, the agents of the invention are o7 nicotinic acetylcholine receptor
(nAChR) agonists.

In functional assays, the agents of the invention display high affinity at the &7 nAChR

as shown in the following tests:

a) A functional assay for affinity at human a7 nAChR is carried out with a rat
pituitary cell line stably expressing the human a7 nAChR. As a read out, the
calcium influx upon stimulation of the receptor is used. In this assay, agents of the

invention exhibit pECsp values of about 5 to about 8.

b) To assess the activity of the agents of the invention on the human neuronal
nAChR 0482, a similar functional assay is carried out using a human epithelial
cell line stable expressing the human a4f2 subtype. In this assay, agents of the

invention show selectivity for the a7 nAChR subtypes.

c) To assess the activity of the compounds of the invention on the “ganglionic
subtype” and the muscle type of nicotinic receptor, similar functional assays as

described under a) are carried out with a human epithelial cell line stably



invention display no or little activity on the ganglionic and nmuscle ,'tmwemm
of nicotinic receptor subtypes. In the nodel of mce show ng sensory
gating deficit (DBA/2-mce) described by S. Leonard et al. in

Schi zophrenia Bulletin 22, 431-445 (1996), the agents of the invention

i nduce significant sensory gati ng at c‘bncentrati ons of about 10 to about

40 M The 0 tlon e theref ef ul r the treat ment of
psychoti c %gﬁs Fredthe 0y 4 bﬁ’co agel ?‘lf °ga‘é°d’r‘LYs°§ﬁP6ﬁ%“%d anxi ety,

or rs SUC as SC 1 Z0O
and for thehd hnﬁa:hrnmntclc Ope BEHicoEg eeveptots. Wxﬁtlﬁtéﬁﬁ@@l@cﬁt&@ﬁtl&s senile

denentia, Al zhe| di se and, ot he ing.ha | ectual i npairnent disorders,
such as at f%‘fﬁﬂf‘% HB V@Ptmﬂf?gfe%ca&fwwét%ﬁ PRe AR "’(“/R‘EﬁiHB)Pc obAIRIMSoN' s
di sease, Hyglehidgbatity ?eschorea, anyotrophic |ateral sclerosis and nmultiple

scl erosi s. The usef ul ness of 0 nAChR agoni sts in neurodegeneration is
docunented in the literature, in Wang et al., J. biol. Chem 275,

5626- 56\/3‘{1”% :Pé %@le)of gt sﬂd&ﬁnégﬁkf@rﬁ?m&é aaRst ( b;%?bf ﬂ'ﬁée?;g?s'cni)?cﬁb pppropri ate

dosage course vary upon, eyconpound
enpl oyediconhel ttadtin Schieophoerea Bhlletmddd, #i33 444 t(1l 296) anhel aptras afthar e and severity

of the condition,bein ner.a |sfactory results
in ani mareergen ipd Lgeéégté tscﬁseo%%?tglgré&bﬁﬁengalgﬁslcﬂf &TSEE’{@% Uty om about
0.01 to 4¢bgMt 100, preferably fromabout 0.1 to about 50 rrg/ kg ani mal body

weight. In larger mammal s, for exanple humans, an indicated daily dosage is
in the range fromabout 1 to about 500, preferably fromabout 5 to about

300 ngy th@éﬁenﬁg?mc 19¢'cntnlaﬁ a'r@t‘ﬁ@&i’dr@'ﬁs&ﬁl%?mcet Mcrﬁg)@‘:p%lcﬁf)ﬁ ed, for

exanple, indvid doses up t four tinmes a SUst ai ned rel ease
form THbSCHé@ﬁFUQbfaStshblzwhlelmd roamm;edppmszam wmasxlevedlda@)r alwytrcaomeent i onal

(0 2| it nelR LG SROER ity oPLRIEHARN R Bhbncr | Acc SRR " T e form

of tablets or paren F& 5CR
i nj ect abhellsmﬂ:alhmpnsmmt dsmqlmnsudnss arﬂélnaomdeﬁmh)@drzcnvﬁnodibﬁkdbs t he

st er eoi za-b 2, 2, 2] oct - 3-yl car 1 C _aci
L2501 JRPHRE Rt bt el KoHGpgies Sodlenaaroyostorbi G 3esRant  ng
multiple sclerosis. The usefulness of &7 nAChR agonists in neurodegeneration is
documented in the literature, e.g. in Wang et al., J. biol. Chem. 275, 5626-5632
(2000).

For the above-mentioned indications, the appropriate dosage will of course vary
depending upon, for example, the compound employed, the host, the mode of
administration and the nature and severity of the condition being treated. However, in
general, satisfactory results in animals are indicated to be obtained at a daily dosage of
from about 0.01 to about 100, preferably from about 0.1 to about 50 mg/kg animal
body weight. In larger mammals, for example humans, an indicated daily dosage is in
the range from about 1 to about 500, preferably from about 5 to about 300 mg of an
agent of the invention conveniently administered, for example, in divided doses up to

four times a day or in sustained release form.

The agent of the invention may be administered by any conventional route, in
particular enterally, preferably orally, for example in the form of tablets or capsules,

or parenterally, for example in the form of injectable solutions or suspensions.

The preferred compound is the stereoisomer of the (1-aza-bicyclo[2.2.2]oct-3-yl)-

carbamic acid 1-{2-fluorophenyl)-cthyl ester, the succinate of which has a melting



5 point of 83-84C and which has an optical rotation of +14.6 (czl;_wa}ﬂ?r 0l
20C, 589 nm, which is the conmpound of Exanple 61. In accordance wt r?&
foregoi ng, the present invention also provides an agent of the invention,
for use as a pharnaceutical, e.g. for the treatnment of any condition

menti oned above. The present invention3furthernore provides a

phar maceyt.i N Y i SL.N agen {,the invention in

Basoct at Pone Bl $53TROFhd WRATR, oDhEd sofRoRBPaLY Bt e ora®hiE0ient . Such
conposi t 5 8hsmimyhible isthe uérapourrdesk Exangdagent i onal manner. Unit dosage forns
contain, for exanple, fromabout 0.25 to about 150, preferably from about
1 to about 25 ng of a conpound according to the invention. Mreover the
present Inmaesidafet Withvhedogegblig, g rédendinvaBiRitalsdf prbtifes 41V4sehi Sthe f Or the
manuf act ur e of ? medi carrﬁnt for the treatnent of any condition nentioned
above. | 1VERqn, fof ysgas p @parmaseitical, K- frrd8e eatmspieofrangsopdiiondes a met hod
for the hegdd®BRbo®d any condition nentioned above, in a subject in need
of such treatnent, which conprises adnmnistering to such subject a
therapeutically effective anount of an agent of the invention. The

foll ow i i.nvention. 6 .Example .1 : ..

(1- Aza. peaSRRER R chyod BhliRhfisde Mol BN bR S R ERpPeitio gometvns

| m dazol &t agent ebihb dvghiien in diséciatipnewith aelelstlone pharinateutkab@ktiéricen of
DL- 1- phenyl et hanol 1.21.m (10.0 ). in.10m tetrahydrofyrane,

N, N - car%g‘f?ﬁf'gf’%}hfod'é%?ﬂtéo“f.%%f T%ﬁsgwam conyen maAe- W't e suspensi on
i's heatdstagifotns bEMEinafied eshinplefflomibodP 0TS MY hBSutal5 0t Picferk P P@IAL Ure. The
reaction mxturg i s cool ngg%gogr\@gora,ed. The crude product is purified

by fl asHhont diRebotsnge e tording ko the nvention.20) to yield the title
product as colorless oil. (1-Aza-bicyclo[2.2.2]oct-3-yl)-carbamc acid

1- phenyl -ethyl ester ) )
Moreover the present invention provides the use of an agent of the invention, for the

manufacture of a medicament for the treatment of any condition mentioned above.

In still a further aspect the present invention provides a method for the treatment of
any condition mentioned above, in a subject in need of such treatment, which
comprises administering to such subject a therapeutically effective amount of an agent

of the invention.

The following examples illustrate the invention.



To a solution of imdazol e-1-carboxylic acid 1-phenyl-ethyl ester O._Q(mﬂ
(2.31 mmol) in 5 m dinethylformam de, 3-am noqui nuclidine di hydrochl |28Q-:§
0.46 g (2.31 nmol) and sodium carbonate 0.49 g (4.62 mmol) are added. The
suspension is heated up to 80C and stirred for 18 hours at this
tenperature. The reaction mixture is then cooled and extracted with water
and et hyl acetate. The conbi ned organi c phases are dried and evaporat ed.
The oily residue is dried, dissolved in ether and acidified with a 4 M
hydr ochl Bximpladi:d1-Aza-ticyelof R 12 o @3-yl Fbmebanie cicidi 1-phdnybethylsteal s ar e
filtered, washed wth ether and dried to give the title product. M = 71 -
72 C (deconposition). Exanple 2: (1-Aza-bicyclo[2.2.2]oct-3-yl)-carbamc
aci d benpyli.£9t-9 capb AR Q0 Npbbdylliensyt yhpydrochl oride 996 ng (5.0 mml) is
added slowy to a stirred sugpensi oh of 676 m% (15.5 muol ) sodi um hydride
(di sper sTon saB8ipnioh Didiphemyltthanetdm sl (1090 mimol) imH@md a¢trahydtdferaggspensi on

is stirr for .her, 9 i~nu at k.0 a nd.t hen

car bobe n@@j& (rzllzl(?rp(rﬂlilgﬁldﬁ?c% I%On% @%@ r%?})'g?n%acag’gsgegms{f g‘ﬁff‘%’% l?er anot her

t wo hour seasdd wpond 0°€hqet aticrrdefor #0 enisuspahisaemparatuse dhe heddtiby careful |y
addi ng water. .The ,spt-vent isS n evaporated at..7 [, 16 nbar. The

resi due ?’E‘W'&K%ﬁoc{!ff??ﬁlwgfat g‘?‘&cﬁiﬁg PAR cét"é’."“’ﬁﬁg bgﬁ@ghi c phase is

separ at echramdtdghehwdhe&ianp nagel Adsexed BOES0 )8 yaXd theaitRprodidd agtdlytesacet at e.

The corré)é]ned organi ¢ phase is dried and evaporated to give the crude oily
pr oduct ich is taken up in dioxane and 0.72 ml of a 4M hydrochloric acid

is added. The precipitating product is recrystallised from di oxane/ et her

to give the hydrochloride of the title product. M= 192 - 19 3 C. 7
Exanpl e (’J-Al@zw. dof2. p2lechdoftasponiz aidotvbanyietiyl esterbani ¢ acid be | ester

Sodi um i de.(di i 00 155%) - 05:33.:8 1( F-5urT i i
petr ol e?ﬁg% sgﬁgggtoﬁgﬁ{gg%@g%fc 5"{@50’(8'2%%\:}‘2& %’§§}él(r§)@b)§§t!:€%g\?ggg§%&%{§%n) . Then,

t he sodiind my dmiedleylfosmamides f Ithinnoguspeldieddihpdaichletidy Dfddrg@adide (12.5 nl).
To this suspension. (R)-(+)-3- 1 pogui nuel i di ne di-hydrochl or.ide 0,50 g (2.5
ol ) SR S e raE 9 OB Al el Y BRI B2 % Som
t enper atuy & $®YCand stiaud farid hdenat this temperature. The reaction mixture is then

cooled and extracted with water and ethylacetate. The combined organic phases are
dried and evaporated. The oily residue is dried, dissolved in ether and acidified with a
4 M hydrochloric acid dioxane solution. The precipitating crystals are filtered, washed

with ether and dried to give the title product. Mp = 71 - 72 °C (decomposition).

Example 2: {1-Aza-bicyclo[2.2.2]oct-3-yl}-carbamic acid benzyl ester

3-Aminoquinuclidine dihydrochloride 996 mg (5.0 mmol) is added slowly to a stirred
suspension of 676 mg (15.5 mmol) sodium hydride (dispersion 55 %) in
dimethylformamide (15 ml). Thereafter the suspension is stirred for another 90
minutes at room temperature and then carbobenzoxy chloride 0.72 ml (5.1 mmol) is
added slowly. After another two hours at room temperature, the suspension is
quenched by carefully adding water. The solvent is then evaporated at 70 °C/ 16
mbar. The residue is taken up in water and ethyl acetate. The organic phase is
scpﬁratcd and the water phase two-times re-extracted with ethyl acetate. The
combined organic phase is dried and evaporated to give the crude oily product which
is taken up in dioxane and 0.72 ml of a 4M hydrochloric acid is added. The
precipitating product is recrystallised from dioxane/ether to give the hydrochloride of
the title product. Mp=192 - 193 °C.



car bobenzoxy chloride 0.39 M (2.75 mmol) is added to the reaction eéN@ ﬁ]ﬂl
within 15 mnutes. The again initially exothermc reaction is stirr ¢
roomtenperature for 90 minutes, then the mxture is poured into 10% brine
(NaCUwat er solution) and then four-ti mes extracted with toluene. The

combi ned organi c phases are dried and 7evaporated. The crude oily residue
is dissolved in dioxane (5 mM) and 0.31 m of a 4 M hydrochloric acid is
added. The mixture is then stirred at roomtenperature till the product

preci pi tEtaple 3h 1-Aza-badvelofd.2 LRIced- ?QQ——I‘ ’gﬁﬁfofgfi g;h% gnd
TC .

dried to give the title product. M = 2

(CZO'SB' water). Exanple 4: (S)-(-)-( b ’ aydr i de
»

(i sper s o BEARIABELILYS% RIS Rl PEAGKS .30 HerPRU IR e

sol vent thesel é%v%ﬁnwegbpammtm ((ematatival. iThe,. thakmhumtl’ryelnslech um hydride is

carefull I for To. t hi penS| on
(S)-(-)- C)érém n gﬁ?jﬁﬂrc‘f Qgﬁ‘éﬂtgﬂ ‘ﬁ‘yﬁ" och?§rrﬁ%2ﬂbd’éﬁ2ﬁp‘(’r§' (]r%jﬂs s added.
The i ni tanahbo}'uineo&mlkrkaedlhydrodﬁantlc 0.3 0igs2tshemobjtis ﬁdl&d The @4yt errper ature for
one hour a d then .carbgbenzoxy chloride 0.39 _m 75 muol) is added to
the reac IR EEEHE T g’l‘ﬂlﬁn"i%atrﬁ‘)ﬁﬂ‘c @E‘Peﬁﬂgeéﬁéf"ﬁ jowr 2pdthep exot her ni ¢

reacti O&attﬁ:bﬁﬁidx&&ﬁlo&ﬂde@%ﬂ PR hAl) € afl@dd to8e F@a%@ﬁuﬁtﬂ%&ﬁ% mxture is
poured into. 10%£gl ne ter, solution) and then four-tinmes extracted
wi th t ol lndRi@utesy ?:‘éﬁ‘?b‘i‘ﬁ’é%? reyQHIcEmiseackion iy siresdljas doon demparatyer fered.  The
crude oidoymin@eds dihen tife xﬂb&ﬁ&hé’ &J&@uﬁb%%ﬁnéﬁﬁﬁduﬁﬂé’c glu"r‘go ﬁ%é’f adM
hydrochlorlc acid i s added. e mxture 1s then stirre oom t enper at ure
till théhemfogatiaes prtaadtes 'Mibé@lucriph@hccwblatttomaelcmhlasesraeddnmm;bd vv|2t2 g .

i roduc

di oxane ca%rgltc@efhea&gde ity %gxghg 1s%1%§81v%@?rhctlxo%<nc gn(?l(?gn&?%r %52 ;tt} Mo 27075

Optical rotation -
oct - 3- ylhydroghlegigiacidas aﬂ-ﬂbtyrhxltnmyhemt@d al rocmh hyhpmaca e ﬂllﬂﬁ m (7.5

I rb t e ane added 0 a solution of
Enlobgjt 3;}% gfe)gwgt%ham) uccslzig;ls are I%)n:fg ﬁ%’iﬁ% Wi Ihdlfgam and ctLer and

dried to give the title product. Mp = 228 — 229 °C. Optical rotation +6.3 ° (c=0.5,

water).

Example 4: (S)-{-)-{1-Aza-bicyclo[2.2.2]oct-3-yI)-carbamic acid benzyl ester

Sodium hydride (dispersion 55%) 0.33 g (7.5 mmol) is washed with petrolether and
the solvent is removed by separation (decantation). Then, the sodium hydride is
carefully suspended in dimethylformamide (12.5 ml). To this suspension (S)-(-)-3-
aminoquinuclidine dihydrochloride 0.50 g (2.5 mmol) is added. The initially
exothermic reaction is then stirred at room temperature for one hour and then
carbobenzoxy chloride 0.39 ml (2.75 mmol) is added to the reaction mixture within
15 minutes. The again initially exothermic reaction is stirred at room temperature for
90 minutes then the mixture is poured into 10% brine (NaCl/water solution) and then
four-times extracted with toluene. The combined organic phases are dried and
evaporated. The crude oily residue is dissolved in dioxane (5 ml) and 0.31 mlofa 4 M
hydrochloric acid is added. The mixture is then stirred at room temperature till the
product precipitates. The crystals are filtered, washed with dioxane and ether and
dried to give the title product. Mp = 221 - 223 °C. Optical rotation 8.0 ° (c=0.5,

water).



di chl oronet hane. The initial suspension is stirred at roomtenperat urgl &26
45 mnutes to becone a clear solution. This mxture is added dropwi 0 Ué
solution of 3- am noquinucli dine 0.32 g (2.S mol) and 0.52 mM (1.5 mmol)
triethylamine in 10 m dichl oronet hane. The reaction mxture is
subsequent |y sti rred for another two hdurs at roomtenperature. Afterwards

the m xt \ The or gani phase |s separ at ed,
dri ed anmgg? Sitrefe T A 4 S i
di chl ororret hane and aci di fi ed W|th a saturat ed solution of hydrochloric

acid in E 6 dltlgn of 50 ether a white Eroduct preci pitates.
The crys ﬁ?t ylamin % aléd> mpalpad 0v§0ts1 ierapcciapmidybrasbonase giewddedie titl e

pr oduct .colxchudotfof (+-bURE pheMARATRASI 00 (2 embah] g compounds of

formula | wherein n is 2, ydr ogen an Is a substituted
pheny! g¥iehipramsihans. Ehep!awédusmnamlsogyred et BcamtingsrdtureXoo# S minutes

Exanpl H89-.90C d d
Cram STRRIRHP ki aal, TN SURIENSERR00 diydkoen anive)
9Ho- Br HanQW@ut(l}djnd?rQth IgdZﬁdarhol]}&Hd-Ol\@HlVl?S inB4Y) (chytdianink of toel

11HNO2H8 d de -Br147-149C. (hyd hl d
13Hm phe‘ﬁoj "geglia rg@?ﬁé@ 6%'??1"5'1’56&% ubg 50 d8f§g§ay bar O‘;‘IE)‘FFEZZIe)

15H3- NC245 b8 SerAgdTatiuby dvfreekh ik rclekeauxlﬁflel?ps @aé}rcﬂlw.awtmh%k&%héé%%.b

drochl ori,de 18H3- 4- Me86-88C (hydrochl oride) 19H3-Me5- V2183
(hydr oc I‘Hh&Fq ijggparated, drlvs and evapo(rat)ég. The crude pro)duct is dissolved in 5 ml

dichloromethane and acidified with a saturated solution of hydrochloric acid in ether.

By addition of 50 ml ether a white product precipitates. The crystals are filtered,
washed with ether and dried to give the title product. Mp = 174 - 175°C

{decomposition).

The following compounds of formula [ wherein n is 2, R, and R; are hydrogen and A

is a substituted phenyl group can be prepared in analogy to Examples 1, 2 or 5.

Example | R, R, R;s Mp / Optical Rotation

6 H o-OMe H 89-90°C (hydrochloride)

7 H 2-OMe 3-OMe 93-95°C (hydrochloride)

8 H p-phenyl H 193-195°C (hydrochloride)
9 H o-Br H 203-204°C {hydrochloride)
10 H 0-NO, H 177-178°C {hydrochloride)
11 H p-NO, H 89-90°C (hydrochloride)
12 H 2-OMe 5-Br 147-149°C (hydrochloride)
13 H m-phenoxy H 82-83°C (hydrochloride)
14 H o-Cl H 82-83°C (hydrochloride)
15 H 3-NO, 5-NO; 93-94°C (hydrochloride)
16 H 3-Cl 4-Cl *

17 H m-OMe H 139-140°C (hydrochloride)
18 H 3-NO, 4-Me 86-88°C (hydrochloride)
19 H 3-Me 5-Me 183-184°C (hydrochloride)
20 H p-CF; H 143-144°C (hydrochloride)
21 H o-Me H 174-176°C (hydrochloride)
22 H p-Me H 194-196°C (hydrochloride)
23 H p-isopropyl H 235°C (hydrochloride)

24 Me p-Me H 168-170°C {hydrochloride)




20Hp- CF3H143- 144C (hydrochl ori de) 21Ho- MeH174-176C (hydrochl ori de)

22H MeH194- 196C (hydrochl ori de) 23Hp-i sopro2yi H235C (hydrochloride)"‘"ﬂvzm‘
24Me- MeH168- 170C (hy drochloride 9 25 <cis/trans MeHH71-72 C

(hydrochl oride) racemic mxture 26 182-184 C (hydrochl oride) Stereoiso
MeHH;, optical rotation: + 32.4 nmer-1c%1l; water 24 C 589 nm 27 151-152 C

(succinate) Stereoiso MeHHoptical rotation: - 9.7 (c=1; mer-2nethanol, 22

C 589 nn) 28 optical rotation: + 12.5 Stereoiso MeHH(c=1; methanol, 20 C,

589 mer [ 3§m Me H H 71-72 °C (hydrochloride)
cis/trans
racemic
mixture
26 Me H H 182-184 °C (hydrochloride)
Stereoiso ; optical rotation: + 32.4 °
mer-1 (c=1; water, 24 °C, 589 nm)
27 Me H H 151-152 °C {succinate)
Stereoiso optical rotation: - 9.7 ° (c=1;
mer-2 methanol, 22 °C, 589 nm)
28 Me H H optical rotation: + 12.5 °
Stereoiso (c=1; methanol, 20 °C, 589
mer-3 nm)
29 Me H H 117-119 °C (fumarate)
Stereoiso optical rotation: - 25.0 °
mer-4 (c=1; methanol, 20 °C, 589

nm)

30 H 3-OMe 5-OMe 179-180 °C (hydrochloride)
31 H 3-Me 4-NO, 165-167 °C (hydrochloride)
32 Me 2-Cl 4-Cl 212-214 °C (hydrochloride)
33 H p-Ethyl H 208-209 °C (hydrochloride)
34 H p-Br H 190-191 °C (hydrochloride)
35 H 3-CF; 5-CF, 157-158 °C {hydrochloride)
36 H p-SMe H 164-166 °C (hydrochloride)
37 H 2-NO, 5-Me 198-199 °C (hydrochloride)
38 H 3-OMe 4-OMe 221-223 °C (hydrochloride)
39 H 2-Cl 6-Cl 251-252 °C (hydrochloride)
40 H p-CO,;Me H 220-222 °C (hydrochloride)
41 Me p-tBuryl H 232-233 °C (hydrochloride)
42 Ethyl H H **
43 Me p-Cl H 132-135 °C (hydrochloride)
44 Me o-Me H 219-220 °C (hydrochloride)
45 Me p-Br H 163-165 °C (hydrochloride)
46 Me 3-Cl 4-Cl 240-241 °C {hydrochloride)
47 Me p-F H 219-220 °C (hydrochloride)
48 H m-Br H 186-187 °C (hydrochloride)
49 H m-Me H 174-175 °C (hydrochloride)
50 H m-OBenzyl H 168-169 °C thydrochloride)
51 H 2-Cl 5-Cl 205-207 °C (hydrochloride)
52 H 2-OMe 5-OMe 162-163 °C (hydrochloride)
53 H 2-NQ, 4-Cl 204-205 °C (hydrochloride)
54 Me o-Cl H 230-232 °C (hydrochloride)
cis/trans
racemic
mixture




29 117-119 C (fumarate) Stereoi so MeHHopt i cal
20 C, 589 nm 30H3- OWeS- OW179-180 C (hydrochl ori de)

nmet hanol ,

rotation: -

25.0 ner-

AN TR

31H3- Me4- NO2165- 167 C (hydrochl oride) 32Me2-Cl 4-C 212-214 C (hydrochl ori de)
33Hp- Et hyl H208- 209 C (hydrochl oride) 34H BrH190-191 C (hydrochl oride)

35H3- CF35- CF3157- 158 C (hydrochl ori del036HSMeH164- 166 C (hydrochl ori de)
37H2- NO25- Me198- 199 C (hydrochl ori de) 38H3- OVe4- OVe221-223 C

I

\

e)
oride)

)

ori de)

(hydrochloride) 39H2-Cl6-C 251-252 C (hydrochl oride) 40H CO2MeH220-222 C
(hydrochs%ri de) [Aibkep- t Bui-¢l H232- 2331 C h dr o¢hbonizdeCARRIleyvhIBHIE)
43Me- C Ht&eitd5 [C (hydr qchl ori de) 44Meo- MeH219p82d) cbraliby.dr 6 Qi
45Mep- BriddéB- 16% C (hydrochl ori de) |46Me3- Cl 4; szef}ozgd@ £3 i roch
47NMep- HHZL9- 220 | g€ hydr 9chepr i de)  43%im Br HI8 P25§ QS‘P"C K RbAiLY
49HM MaHkd4oidd 5 [C (hydrgchl ori de) 30HM OBenzy g E;J?Eggrooch
S1H2- A5u&205- 207 C (hydrochl ori dg) (c_l watcr 22 °C, 589 nm)
57 Me o-Cl H 229-230 °C (hydrochloride)
Stereoiso optical rotation: + 8.9 °
mer-3 {c=1; water, 20 °C, 589 nm)
58 Me o-Cl H 257-258 °C (hydrochloride)
Stereoiso optical rotation: - 30.9 ©
mer-4 {c=1; water, 22 °C, 589 nm)
39 Me o-F H 83-84 °C (succinate)
Stereoiso optical rotation: + 15.4 °
mer-1 (c=1; water, 20 °C, 589 nm)
60 Me o-F H 146-147 °C (succinate)
Stereoiso optical rotation: + 2.5 °
mer-2 (c=1; water, 20 °C, 589 nm)
61 Me o-F H 83-84 °C (succinate)
Stereoiso optical rotation: + 14.6 °
mer-3 (c=1; water, 20 °C, 589 nm)
62 Me o-F H 136-137 °C (succinate)
Stereoiso optical rotation: - 4.8 ° (c=1;
mer-4 water, 20 °C, 589 nm)
Me = Methyl

* IS: Carbonyl absorption at 1695 cm'™

* * IS: Carbonyl absorption at 1712 cm’

Prepared in
Mp {hydroc

Example 64:

ylmethyl ester

analogy to example 1, 2 or 3.
hioride) = 186-187°C.

Prepared in
Mp (hydroc

5-ylmethyl ester

analogy to example 1, 2 or S.

hloride) = 216-218 °C,

-carbamic acid benzo[1,3]}dioxol-5-

{(1-Aza-bicyclo[2.2.2)oct-3-yl)-carbamic acid benzo[1,3]dioxol-4-nitro-

Example 65: (1-Aza-bicyclo[2.2.2]oct-3-yl)-carbamic acid 3,4,5-trimethoxy-benzyl

ester



52H2- OVeS- OVe162- 163 C (hydrochl ori de) 53H2- NO24- Cl 204- 205 C [
(hydrochloride) S4 «cis/trans Meo-C H230-232 C (hydrochl oride) raceni CNUV 2004
m xture 10 55Meo- Cl H229- 230 C (hydrochl ori de) Stereoisooptical rotation: -
8.6 (c=1; mer-1lwater 20 C S89 nm 56Meo-C H255-257 C (hydrochloride)

St er eoi sooptlcal rotation: + 26.8 nerd2(c=l; water, 22 C5 89 nm

57Meo- Cl H229- C dr ochl t er eoi sooptl cal rotation: + 8.9
mer - 3c=1! IRAFEM a%‘g@y HWT Jﬁgl\fé‘ ‘0l H257- 258 C (hydrochl ori de)
St er eoi spgpﬂ,y@@khrogﬁa)ti 201-23230.9 nmer-4(c=l; water, 22 C 589 nm

59Meo0- FH83-84 C (succinate) Stereoisooptical rotation: + 15.4 ner-1(c=l;
wat er, 20 C 589 nm 60Meo- FH146-147 C (succinate) Stereoisooptical

rotati ongy fdede MEIAZaDIckclofRS Hoct-3Y 1 catBanid BHd benzo[1,2,5]thiadiazoks-
ylmethyl ester
Prepared in analogy to example 1, 2 or 5.

IS: Carbonyl absorption at 1718 cm™



61Meo- FH83-84 C (succinate) Stereoisooptical rotation: + 14.6 ner-3£ﬁ:b' L
wat er, 20 C 589 nm 62Meo- FH136-137 C (succinate) Stereoisooptical ~ 0V 200
rotation: - 4.8 (c=1; nmer-4water, 20 C 589 nm Me = Methyl * |IS: Carbonyl
absorption at 1695 cm-1 * * |S: Carbonyl absorption at 1712 cmi Exanple
63: (1-Aza-bicycl0[2.2.2]oct-3-yl)-?€rbanic acid benzo[ 1, 3] di oxol - 5-

yl met hyl ester Prepared in analogy t© exanple 1, 2 or S. M

(hydrochl oride) = 186-187C. Exanple 64:
(1- Aza- bicycl o[ 2. 2. 2] oct-3-yl)-carbam c acid benzo[ 1, 3] di oxol -4-nitro-

5-yl @lﬁﬁ ester Prepared in analogy to exanple 1, 2 or S. M
(hydrochloride) = 216-218 C. Exanpl e 65: '

(1- Aza-bicyclo[ 2. 2. 2] oct-3-yl)-carbam c acid 3,4, 5-trinmethoxy-benzyl ester

11 PrepargdomBodifof@eymdi®l exanple 1, 2 or 5. M (hydrochloride) = 211-212
C. EQérrpI'g %GB?L-Aza- bicyclo[2.2.2]oct-3-yl)-carbam c acid

benzo[ 1, 2, 5]t hi adi azol -|J- vy thyl ester Prepared in analogy to exanple 1,
2 or 5. 1S Carbonyl sarption at 1718 cm -4 NOV 2004 -12
CH,) A
I

R, 0 K

wherein n Is 1 or 2, Ry, Rz and R;, independently, are hydrogen or (Cy.)alkyl and Als a
group of formula

R, R, .
o 00 X
R, o P g,

R, R, R, R,
2 ) €0 L
X X \>
£ L0 o x

wherein mis 1, 2 or 3, X is O, S, NH or CH; and Ry and Rs, independently, are hydrogen,
halogeﬂ, hydmx)’: (c1-4)aiky‘l (014)a|kDXYI (C14)aikytthi°|
{C1.)alkkylamino, nitro, trifluoromethyl or phenyl, in free base or acid addition salt form.

2. A compound according to claim 1 which s a sterecisomer of the (1-aza-

bicyclo[2.2.2]oct-3-yl)carbamic acid 1-(2-fluorophenyl)-ethyl ester, in free base or acid
addition salt form.

3. A compoundaccording to claim 1 which is the stereoisorner of the (1-aza-
bicyelo[2.2.2]oct-3-yl)-carbamic acid 1-(2-fiucrophenyl)-ethyl ester, the succinate of which
has a melting point of 83-84°C and which has an optical rotation of +14.6° (c=1; water, 20°C,
589 nm), in free base or acid addition satt form.

4, A process for the preparation of a compound of formula | as defined in claim 1,or a
salt thereof, which comprises the step of reacting a compound of formula i



Clainms; 1. A conmpound of formula I O-~A Rl RB whereinnls 1 or

2
R2 and R3, |ndependently, are hydrogen or (Cl-4)alkyl and Ais a g“ré)lﬂﬂvggjm
formula O (CH2)m 0.11 wherein mis 1, 2 or 3, Xis 0, S. NH or CH and

R4 and R3, independently, are hydrogen, hal ogen, hydroxy, (Cl-4,)alkyl,
(C1-4)al koxy, (Cl-4)alkytthio, (Cl- g%.al kyl am no, nitro, trifluoromethyl or

phenyl, In free base or acid addition salt form 2. A conpound according to
claiml1l which is a stereoisonmer of the (1l-aza-

bi cycl o[ 2. 2. 2] oct-3-yl)carbam c acid 1-(2-fluorophenyl)-ethyl ester. in
free base or acid additiopnNsalt form 3. A conmpound according to claim1l
which is the stereoi soner heH(1- aza- bicyclo[2.2.2]oct-3-yl)-carbamc
acid 1-(2-fluorophenyl)- {(GHPa Ner, the succipate of which has a nelting
poi nt of 83-84C and whi ch an ofkical rotation of +14.6 (c=1: water,
20'C, 589 nm, in free base qf acid addition salt form 4. A process for
the preparation of a conpound of formula | as defined in claiml. or a

sal U GFLEH , WP RO FOIDBERRE th BRIt 4 WP cbrABSrang remmmound of formula I

HO\’/A o
R,
wherein R; and A are as defined in claim 1, and N, N'-carbonyldiimidazole or di(N-

succinimidyl}carbonate, and recovering the resulting compound of formula | in free base or
acid addition salt form.

5. A process far the preparation of a compound of formula | as defined in claim 1, ot a
salt thereof, which comprises the step of reacting a compound of formula |I
A
( ‘ng ﬁ ~ )il
R,
R,

wherein n, R, and R, are as defined in claim 1, with a compound of formula IV
Y
Y v
o R
wherein Ry and A are as defined above, and recovering the resulting compound pf formula !
in free base or acid addition salt form.

6. A compound of claim 1 in free base or pharmaceutically acceptable acid addition sait
form, for use as a pharmaceutical.

7. A compound of claim 1 in free base or pharmaceutically acceptabie acid addition salt
form, for use in the treatment of psychotic and neurodegenerative disorders.

8. A pharmaceutical composition comprising a compound of claim 1 in free base or

pharmaceutically acceptable acid addition salt form, in association with a pharmaceutical
carrier or diluent.



wherein n, Rt and R2 are as defined in claiml1, with a conpound of jgmmvbﬁn
11 111 it; wherein R3 and A are as defined In claim1, and N

N -carbonyl dii mi dazol e or di (N succinimdyl)carbonate, and recovering the
resulting conpound of fornmula | in free base or acid addition salt form
5. A process for the preparation of 4g.conpound of forrmula | as defined in
claim1, or a salt thereof, which conprises .the step of reacting a
compound of formula 11 H "'71n N. Il R2 wherein n, RS and R2 are as
defined in claiml1l, with a conmpound of formula IV C, 0, A1V R3 wherein
F13 and A are as defined above, and recovering the resulting conmpound of

formg a lr 'd%efo'fﬁ%ohﬁﬁﬁn@&élﬁhm ﬁﬁﬂéetﬁé%@o‘ﬁ hirmfzeeiticafly adseptibiieaatitl of clai m

in free ase or maceutically accep ta le acid a |t|on SUIt form for
u se asiditiopisakt fmmetnr|ﬂaernanufacmree@f@mﬁ'&amﬁntépbﬁhﬁ]ﬂfawf\* PERSYSH
phar ble acid addition salt form for use in the
treagﬁ%ﬁ#kﬁgﬁ%é§% ?@E%nd neur odegener ati ve di sorders. 8. A pharnaceutica
conposition conprising a conpound of claim1l in free base or
pharmaceutically acceptable acid addition salt form in association with a
pharmaceutical carrier or diluent. -14 9. The use of a conpound of claim1l
in free base or pharmaceutically acceptable acid addition salt form for
t he manufacture of a nedicanment for the treatnent of psychotic and
neur odegener ati ve di sorders.



