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Het er ocycl i ¢ Conpounds and Their Preparation and Use The present invention
relates to therapeutically acti- ye azacyclic conpounds, a nmethod of
preparing the sanme and to pharnaceutical conposi Tona,“qqg |Qg}themcona"
pounds. The novel conpounds are useful as stinulants 0 “éo nitive 7 |
function of the forebrain and hippo- canmpus of manpal’s’ anﬂ‘éspé%hqb;VUQﬁ“ """"" 5
the treatnment of Al zheinmer's disease. Due to the; ~nig ‘et al - Fﬁbroved“h&w%
situation in the western world, elderly-related |seasés (B erivgeh- ndPéd“*“~;~~
common now than in the past and are likely to be} én:'iiok e cermdRTi-norhed T ;
future. One of the elderly-related synptoms is aj reduction:.of (the.. cognltlve ]
functions. This synptomis especially pronounced i'n the patophysiological
di sease known as Al zheinmer's disease. This disease is conbined with, and
al so nost |ikely GieGSERFYSYicCUPOrBin o dBEre PEPAT 5D EhESSuscar i ni ¢
chol i ner gi ¢ neur ons—-A-hruelebus—basat+s—whteh—+s—part—of—substanti a
i nnom nata. These neurons project to the prefrontal cortex and hi ppocam
pus and have a gener al stlnulator ef f é on t e £og- nL1|ve functlons of

a utica

the forebrain as WBFIPZRSeBF jr'ﬁ"]tﬁﬁ‘i? o d {5 Pear n% 3ssoci at i on,
consol i dati on, ander@zoysli¢ oyemppindss 8 @ﬁ%@éc?%ﬂF@PP%%%ﬁ P AfEMer ' s

di sease that al- ang to pharmaceutical compositions comprising the com-
pounds. The novel compounds are useful as stimulants

of the cognitive function of the forebrain and hippo-
campus of mammals and especially in the treatment of

Alzheimer's disease.

Due to the in general improved health situation in the
westérn world, elderly-related diseases are much more

common now than in the past and are likely to be even

more common in the future.

One of the elderly-related symptoms is a reduction of
the ,cognitive functions. This symptom is especially
pronoﬁnded in the patophysiological disease known as
Alzheimer's disease. This disease is combined with,
and also most likely caused by, a up to 90% degenera-
tion of the muscarinic cholinergic neurons in nucleus
basalis, which is part of substantia innominats. These
neurons project to the prefrontal cortex and hippoca
pus and have & generzal stimulatory effect on the cog
nitive functions of the forebrain as well as of hippo- )

campus, namely learning, association, consolicdation,
iy

and recognition.

It is a characteristic of Alzheimer's disease that &l-
though the cholinergic neurons degenerate, then the
postsynaptic muscarinic receptors in the forebrain and

hippocampus still exist. Therefore muscarinic choliner-



t hough the cholinergi c neurons degenerate, then the postsynaptic nuscarinic
receptors in the forebrain and hi ppocanpus still exist. Therefore

muscari ni ¢ choli ner- 2 gic agonists arey useful in the treatnent of

Al zhei ner's disease and in inproving the cognitive functions of elderly
people. It is well known that arecollne met hyl hyl - 1, ,,5 6-

t et r ahydr opyri digt€- 3VHEEXTIRALEF s lé‘u;Erl“ia 5‘78%*8‘?‘3"%? zB8HIRTSE. Arecol i ne
however has a verigessmm@ndbin|iogirewinghihe C!qgnltfemarﬁdmat@nﬁl ¢f separati on

bet ween central capdrpepeppe=. ral nmuscarinic effects. Furthernore arecoline
is ara- ther toxic conpound. EP-A-0307142 discloses a class of

t hi adi azol es, substi- tuted on-one of the ri n% carbon atons wth a non-aro-

mati c azacycl i ¢ 1o 1RAEELcRI tRAhGEEGet R (BRTYubst Y Ut ed on the ot her
ring carbon atom, 3 I6-atstistvidraeynidéhetowarbprydiaic cist yuctore a hydrocar bon

substituent, whiceh) Bl qiHSE&HiBkc agoni sts and therefore useful in the
treat nent of neur ol ogi cal and nental illnesses and severe pai nful

condi ti ons. )
Arecoline however has a very short biological half 1li-

fe and a small separation between central and periphe-
ral muscarinic effects. Furthermore arecoline is & ra-
ther toxic compound.

EP-A~-0307142 discloses a class of thiadiazoles, substi-
tuted on-one of the ring carbon atoms with a non-aro-
matic azacyclic or azabicyclic ring system, and substi-
tuted on the other ring carbon atom with & substituent
of lowhlipophilicity, or a hydrocarbon substituent, !
which are muscarinic agonists and therefore useful in
the treatment of neurologicai and mental illnesses and

severe painful conditions.

It is an object of the invention to provide new musca-

rinic chelinergic compounds.

The novel compounds of the invention are heterocyclic

compounds having the formula I

(1)



It is an object of the invention to: provide new nusca- rinic cholinergic
conpounds. The novel conpounds of the invention are heterocyclic conpounds
having the formula | [err] 3 wherein X is oxygen or sul phur; wherein G
is selected fromthe group of azabicyclic rifig systens consisting of [err]
wherein the oxadi azol e or thiadiazole ring can be attached at any position;
Rlerr] and Rlerr] may be present at any position, including the point of
attachment of the ‘BIGF3Z01%E S¥YI9 28I S1P28f%e ring, and independently are
hydrogen, -OH, hal o- gen, -NH err] carboxy, straight-or branched
g[[er r} - a: tyl ' st r airghbinrc hég@@i&ﬂ:eg:[ﬁdm] tli?é @?E“’ ,oﬁtal&alb:g:l}fclﬁ)dr‘:] br anct:)h- ed
err]-al kynyl, str.aig (o rr]-al koxy, or straight or branched
Cerr] -alkyl subg%%%uggﬁgﬁftﬁaﬂﬁgflﬁf%%r] i s hydrogen, straight or
branched Clerr]-al kyl, straight or branched Cerr]-al kenyl or straight or

bran- ched C[err]-alkynylél

wherein the oxadiazole or thiadiazole ring carn be

attached at any position;

ﬁl agd R2 may be present at any position, including
tge point of attachment of the oxadiazole or thiadia-
zole ring, and independently are hydrogen, -OH, halo-
gen,'-NHz, carboxy, straight-or branched Clhs—alkyl,
straight or branched C2_5~alkenyl, straight or branch-
ed 92_5—alkynyl, straight or branched C1_10~alkoxy, or
straight or branched Cl_s—alkyl substituted with -OH;

RS is hydrogen, straight or branched C,_s-alkyl,
straight or branched C2_5—alkenyl or straight or bran-

ched Cz_s—alkynyl:

n and p independently are 0, 1, 2, 3, or 4;

oY, - -
is Be-cf  or  p=g
~ ~

w

R is Y which represents hydrogen, halogen, -CN, -CHO,
-on, -or%, -sr%, -mm,, -nur?®, -ng?gS, -NO,,, -sor?,
-502R4,4-COR4, —COzRZ,l-CONHZ, ~conur?, -conr?r®,
~-CH=NOR~, phenyl, -phendxy, benzoyl, benzyl or benzyl-

oxycarbonyl groups optibnally substituted with halogen,



n and p independently are 0, 1, 2, 3, or 4; is [err] or [err]; Ris Y
whi ch represents hydrogen, halogen, -CN, -CHO -OH, -ORlerr], -SRerr],
-NH err], -NHR[err], -NRlerr]Rerr], -NJgrr], -SOR[err], -S(Jerr]Rerr],

-COR[err], -CJerr]Rerr], -CONH err], -CONHR[err], -CONRerr]R err],

- CH=NOR[ err] phenyl , -phenoxy, benzoy benzyl or benzyl - oxycar bonyl
groups opti onal I‘9N51ﬂ1314rfi%|]fié7d°\ﬂ an&%@@n or R 4s. geN o ertg-al kyl or
Clerr]-al koxy; oerédiretarbcywli6 gmmp bertednhed emecycltihcegrraup cont ai ni ng
one to three N, 5@ Qrat'ém@&@rdzs)a @dsm@,naem Rabi&HE LBk %fat@&lt@ﬁ sat ur at ed,

partly saturated_o aromatlc ubstut ut.e r err|
substituted witR? s‘—’“:"mag‘(d'dh %Jga?red R g Sdnyué Wl O\ﬁ)a(RLR[ err] and

Rl err] independé&Rt I#%Fé“&%l“’@ﬁ‘f Fh%?%?cﬁe'EFsC:Fé?rTeaé‘FR?Ide"st rai ght or
branched ([ err] £ahdce-abnyé; st pad iodedendnctiod aCkestpighkymyl , phenyl ,

phen- oxy, beani‘énchlé@néY oralhfﬁzxélt%ygﬁ@rbﬁmﬂangﬁwms 0 a:meonally
- yl X Rerr] and

substituted with hal g err
Rl err] independ&h ’If g? ght £, b%crl?ﬁnb@r-éé %ﬂiyen%)c 46"“3 'grpoup cont ai ni ng
one to three N, ovorbeszarbn(bglzzﬂf OF" B ABRY T PR rERFPHEPEY - sat ur at - ed,

partly sat urat ednaiflyasobstitostedrwizhshdlogeher-any, C,_4-8lkyl or
4

Cl_4—alkoxy; or R™ and R5 independehtly are a 5 or 6
membered heterocyclic group containing one to three N,
O or S atom(s) or a combination thereof being saturat-
ed, partly saturated or aromatic; or a salt thereof
with a pharmaceutically acceptable acid, or a prodrug
thereof.

Jl.'
Examples of such salts include incrganic and organic
'acig addition salts such as hydrochloride, hydrgbromi-
de, sulphate, phosphate, écetate, fumarate,.maleate,
citrate, lactate, tartrate, oxalate, or similay phar-
maceutically- acceptable inorganic or organic acid

addition salt.

The compounds of this invention are also useful anal-
gesic agents and therefore useful in the treatment of

severe painful conditions.

Furthermore, the compounds of this invention are use-

ful in the treatment of glaucoma.

The invention also relates to methods of preparing the

above mentioned compounds, comprising:

a) reacting a compound of formula II



wi th a pharnmaceutically acceptabl e -acid, or a prodrug thereof. Exanples of
such salts include inorganic and organic acid addition salts such as

hydr ochl ori de, hydrobrom - de, sul phate, phosphate, acetate, fumarate,

mal eate, citrate, lactate, tartrate, oxalate, or simlar phar-
maceuti cal | y- acceptable inorganic or organic acid addition salt. The
conpounds of this invention are also useful ‘anal - gesic agents and
therefore useful in the treatnment of severe painful conditions.
Furthernore, the compounds of this invention are use- ful in the treatnent
of glaucoma. The invention also relates to nethods of preparing the above
nment i oned conpounds, conprising: a) reacting a conpound of fornula I 5
[err] wherein G has the neani ng defined @éve, [err] is [err](QF)[err] and
R6 is H OHor Oalkyl, with S[grr]Cl_ r] to forma conpound of "formul a
11 [err] . ‘

CN

wherein G has the meaning defined above, >N is
>——=NH Or Jme==N and R6 is H, OH or O-alkyl, with S,Cl,

to form a compound of formula III

. G N .
B S (III)
~
p cl

wherein G has the meaning defined above; subsequent
disblacament of Cl with an appropriate nucleophile gi-

ves a compound of formula I wherein X is S, or

b) dehydrating a compound of formula IV

G -OH
= (IV)
7 \N“OH-"

7 .
wherein G has the .meaning defined above and R’ is al-
kyl, amino, halogen, alkoxy or alkylthio, to form &



wherein G has the meani ng defined above; subsequent displacenment of O wth
an appropriate nucl eophile gi- ves a compound of formula | wherein X is S,
or b) dehydrating a conmpound of fornmula I\6[err] wherein G has the nmeani ng
defined above and Rlerr] is al- kyl, anmino, halogen, alkoxy or alkylthio,
to forma 6 ceapewd of ebQiudl @ V wherein G and R err] have the nmeani ngs
defined above, or c) when Rlerr] in fornula Vis amno, the am no group can
be substituted by chloro by known procedures, and sub- sequent displ acenent
of C with an appropriate nucleo- phile gives a conpound of formula I
wherein Xis 0. It is to be understood that the invention extends to each
of the stereoisoneric forns of the ¢ ounds of fornmula | as well as the
racenmat es. The pharmacol ogi cal properti f t he conpounds of the i nvention
can be illustrated by determning their Qﬁy pability to i nhiBi’t the

speci fic binding of 3H Oxotre- nDrlngv H Oxo). Birdsdall N.J.M, Hulne
E.C., and Burgen A S. V. (1980). "The"Character of Muiscarinic Re-

wherein G and R7 have the meanings defined above, or

c) when R7 in formula V is amino, the amino group can
be substituted by chlorc by known procedures, and sub-
sequent dlsnlacement of Cl with an appropriate nucleo-
phile glves a compound of formula I wherein X is 0.

-
It is to be understood that the invention extends to
.each of the sterecisomeric forms of the compounds of
formula I as well as the racemates.
The pharmacological properties*of the compoundé of the
invention can be illustrated by determining their ca-
pability to inhibit the specific binding of 3H-Oxotre-
morine-M (3H-Oxo0). Birdsdall N.J.M., Hulme E.C., and
Bufgen A.S.V. (1980). "The Character of Muscarinic Re-
ceptors in Different Regions of the Rat Brain". Proc.
Roy. Soc. London (Series B) 207,1.

3H-Oxo labels muscarinic receptor in the CNS (witﬁ a
preference for agonist domaines of the receptors).
Three different sites are labelled by 3H-0x0. These
sites have affinity of 1.8, 20$and 3000 nM, respective-
ly. Using the present experimentai conditions only the
high and medium affinity sites are determined.

The inhibitory effects of compounds on 3H-Oxo binding



ceptors in Different Regions of the Rat Brain". Proc. Roy. Soc. London
(Series B) 207,1. [err]H Oxo l.abels muscarinic receptor in the CNS (wth a
preference for agoni st donai nes of the receptors). Three different sites
are | abelled by 3H- Oxo. These sites have affinity of 1.8, 20 and 3000 nM

respective- ly. Using the present experi rrent al conditions only the high and

medium affinity S|ges are ? %egé | nmflglrtor eggﬁ%;as of conpounds

on 3H Oxo bi ndi ng Aty ﬁg carinic acetylchol i ne
re- ceptors. A ICErPrtéﬁﬁratlons are perforrred at 0-4[err]C unless other- w se
i ndi cated. Fresh cortex (0.1-1 g) frommale Ws- tar rats (150-250 g) is

nomogeni zed Tor 1 0répdfh el0ndex20p M ERE S Dbk o Jo 4n1dhd Ben Ul tra- Turrax
er an e

honogeni - zer. eni is . rinsed u

conbi ned suspens‘ﬁ?ﬁ %’g;?h AP é R ﬁ%%@ ét 14%) 66‘“)3"&3 e pellet is
washed three tifés Htsh (BaP- ?anlg) i hemesersirep ’ECHTe5pé‘P lsefini X0 honpgeni zed as
before in 2x10 my 26 mufkees gnd Ceat miithged Ul ora-Irpa:n hatogdhiB00 x g.

zer. The homogenizer is rinsed with 10 ml of buffer
and the combined suspension centrifuged for 15 min at
40,000 x g. .The pellet is washed three times with buf-
fer. In each step the pellet is homogenized as before
in 2x10 ml of buffer and centrifuged for 10 min at

40,000 x g.

The fiﬁél pellet is homogenized in 20 mM Hepes pH: 7.4
(100 ml per g of original tissue) and used for binding
aésayfyAliquots of 0.5 ml is added 25 pl of test solu-
tion and 25 pl of 3H-OxXotremorine (1.0 nt, final con-~
cehtration) mixed and incubated for 30 min at 25°C.
Non-specific binding is determined in triplicate using
arecoline (1 pg/ml, final concentration) as the test
substance. After incubation éamples are added 5 ml of
ice-cold buffer and poured directly onto Whatman GF/C
glass fiber filters under suction and immediately wash-
ed 2 times with 5 ml of ice-cold .buffer. The amount Of
radioactivity on the filters are determined by conven-
tional liquid scintillation counting. Specific binding

is total binding minus non specific binding.

Test substances are dissolved in 10 ml water (if neces-
sary heated on a steambath for less than 5 minutes) at
a concentration of 2.2 mg/ml. 25-75% inhibition of spe-
cific binding must be obtained before calculation of

ICSO'

The test value will be given as IC50 (the concentrati-
on (ng/ml) of the test substance which inhibits the



The final pellet is honogenized in 20 mM Hepes pH: 7.4 (100 m per g of
original tissue) and used for binding assay. Aliquots of 0.5 nm is added 25
[err]l of test solu- tion and 25 [err]|l & [err]H Oxotrenorine (1.0 nM
final con- centration) m xed and incubated for 30 mn at 25[err]C.
Non-specific binding is.determ.n in triplicate using arecoline (1
[err]g/m, fi napee%)%&??ﬁpﬁw%ﬁ)f g’g'of‘ﬁemf esgtg)'subst ance. After incubation
sanples are added 5 ml of ice-cold buffer and poured directly onto Wat nman
G-/ C glass fi b&rcsgiJ:t(alps.lwrdefesswnisoancm@bohmrediam@iy wash- ed 2 tines
with 5 m of ice“cold buffer. The anount of radioactivity on the filters
are determ ned by conven- tional liquid scintillation counting. Specific
binding is total binding mnus non spécific binding. Test substances are
dissolved in 10 M water (if neces—sary h83{®d on a steanbath for |ess
than 5 mnutes) at a concentration 6f 2.2 ng/m . 25-75% i nhibition of spe-
cific binding nust be obtained befqre calyculation of ICJerr]. The test
value wi |l be given as I(Jerr] (thecgoncentrati- on (ng/n) of the test
subst ance which inhibits the specific binding of 3H Oxo by 50%.

where CO is specific binding in control assays and CX
is the specific binding in the test assay. (The calcu-

lations assume normal mass-action kinetics). ' .

Test results obtained by testing some compounds of the
present invention will appear from the following table

1. i
TABLE 1

- Inhibitlon in v%tro
0OX0O BINDING
Compound No. {ng/ml)

156
270 -
208
21
18
>300
13

O 00 N O U b W N

0.69
1.7
1.2
0.45

i
N O



= (applied test substance concentration) [err] where CJerr] is
assays and Cis the specific binding in the
mass-action kinetics). Test
invention will

Il err]

specific binding in control

test assay. (The calcu- |ations assunme nor mal

results obtained by testing sonme conpounds of St he present

appear fromthe following table 1. TABLE 1 Inhibition in vitro OXO Bl NDI NG
156 2

Conmpound No. {99/ M) 1 0.65
270 3 g%? 4 ) 21 5
18 6 >300° 7 4.8 13 8
5.2 9 19.69 10 0.61 1.7 11
1.2 12 ' 16 0. 45 67
17 3.2
18 7.5
20 11
21 0.96
22 3.4
23 43
24 0.52
25 1.9
26 1.4
27 17
28 1.9
29 0.39
30 0.13
. 31 . 0.6
. ' 32 ' 0.45
" : 33 . © 6.4
34 7.
35 1.
~ » 36 0.82
37 2.0
39 ° 0.52
40 0.19
41 0.56
42 0.35
43 2.33
45 1.6
46 0.56
47 >300
48 0.43
49 0.33
50 1.0
0.89

51



NORPPWNO©
© OO AU

13

61 16

20
23
26

29

32
35

0.65 14 4.8 15

67 17 3.2 18
1121 0.96 22
43 24 ©0.52 25
1.4 27 17 28
52 0. 39 30 0.61 0.13 31
53 0.45 33 0. 6.4 34
54 1.9 3.1
55 0.43
56 0.14
57 4.6
62 1.9
63 8.2
64 8.2
65 9.6
67 0.43
68 0.69

The compounds of the invention, together with a conven-
tional adjuvant, carrier, or diluent, and if desired in
the form of a pharmaceutically-acceptable acid addition:
salt thereof, may be placed into the form of pharmaceuti-
cal compositions and unit'dosages thereof, and in such
form may be employed as solids, such as tablets or filled
capsules, or liquilds, such as solutions, suspensions,
emulsions, elixirs, or capsules filled with the same, all
for oral use, in the form of suppositories for rectal ad-
ministration; or in the form of sterile injectable solu-
tions for parenteral (including subcutaneous) use. Such
pharmaceutical compositions and unit dosage forms thereof
may comprise conventional ingredients in conventional pro-
portions, with or without additional active compounds or
principles, and such unit dosage forms may contain any
suitable effective muscarinic cholinergic agonistic
amount of the active ingredient commensurate with the in-
tended daily dosage range to be employed. Tablets contain-
ing ten (10) milligrams of the active ingredient or, more
broadly, one (1) to hundred (100) milligrams, per tablet,

are accordingly suitable representative unit dosage forms.



36

0.52 40

0. 35 43

1.6 46

0.43 49

0. 89 10 52
54

0. 14 57

0.82 37 2.0 39

0.19 41 0.56 42
2.33 44 4.7 45
0. 56 47 11 >300 48
0.33 50 1.0 51

' .. . 0.61 53 0.
The compounds,.o s invention ©¢an thus be used fgqr e
pounds,of g 4 I8 fhe5e
formulation of phaqyageutical preparations, e.g. for oral

and parenteral administration to mammals including humans,

in accordance with conventional methods of galenic phar-

macy.

Conventional excipients are such pharmaceutically accept-
able organic or inorganic carrier substances suitable for
parenteral or enteral application which do not deleteri-
ously react with the active compounds.

Examples of such carriers are water, salt solutions, alco-
hols, polyethylene glycols, polyhydroxyethoxylated castor
o0il, gelatine, lactose, amylose, magnesium stearate,

talc, silicic acid, fatty acid monoglycerides and digly-
cerides, pentaerythritol fatty acid esters, hydroxymethyl-
célluiose and polyvinylpyrrolidone.

THe pharmaceutical preparations can be sterilized and
mixed, if desired, with auxiliary agents, emulsifiers,
salt for influencing osmotic pressure, buffers and/or co-

loring substances and the like, which do not deleterious-

ly feact.with the active compounds.

For parenteral aéplication, particularly suitable are in-
jectable solutions or suspensions, preferably agueous so-
lutions with the active compound dissolved in polyhydroxy-~

lated castor oil.

Ampoules are convenient unit dosage forms.

Tablets, dragees, or capsules _having talc and/or a carbo-
hydrate carrier or binder or the like, the carrier prefe-
rably being lactose and/or corn starch and/or potato '

st;rch, are particularly suitable for oral application. 2

syrup, elixir of the like can be used in cases where a

sweetened vehicle can be employed.



62 1.9 63 8.2 64

8.2 65 9.6 67 0.43 68
0. 69 The conpounds of the invention, together with a conven- tional
adjuvant, carrier, or diluent, and if desired in the formof a

phar maceut i cal Ly-ac tabl e acid addi n salt there | aced into
the form of ph§ gﬁﬁa@g‘gr-trbealmﬂ%m& ?#o 55 afft “Gnt " 5§adle§)¥f’ﬁergof and in
such form nay be @i d9ed epsrsbiings 1 -8 Rg akn @abﬁ“’éﬁ“@ce‘b‘imiatlill"ed capsul es,

or |iquids, suebcasaphbutdafier psdtspensidonsge.enul sions, elixirs, or capsul es
filled wth the sane, all for oral use, in the formof suppositories for
rectal ad- mnjstration; in the formof dster nJectaQLe solu- tions
for parenteral T¢F fOGaP N GSC‘E&“&W&% DU hﬁarlrrrwlsi’(':aélu i'cal

conposi ti ons a8 inioP ® e PoHiesaPherfof0 ﬁ@y/d%brrﬂ’PFgea%ﬁﬁ% “-onal

I ngredi ents i ne¢otyeatiamnal, pro- hpoatd,ons,a wirup. or wi t hout additi onal
activglconP?unds or principles, and such unit dosage forms nay contain any
suitable effec ve nu c r|n|c ch | i nerqai ¢ | n t he active

i ngredi ent co @ MR YRS |ﬂ§yten opaeﬁaeldlsbyY %SE?ngl%ange to be

enpl oyed. Tabl é@@%ﬁﬂ@l?ﬁcmh@%seﬁ%@}‘)‘sm | ligranms of the active ingredient
or, nore

Active compound 5.0 mg

Lactosum 67.8 mg Ph.Eur.
Avicel® 31.4 mg
Amberlite® 1.0 mg

Magnesii stearas 0.25 mg Ph.Eur.

. ’_-. .
Due to the high muscarinic cholinergic receptor agonis%ic
activity, the compounds of the invention are egtremely
useful in the treatment sjmptoms related to a réduction
of the cognitive functions of the brain of mammals, when
administered in an amount effective for stimulating the
cognitive functions of the forebrain and hippocampus. The
important stimulating activity of the compounds of the
invention includes both activity against the patophysio-
logical disease, Alzheimer's disease as well as against
normal degeneration of brain function. The compounds of
the invention may accordingly be administered to a sub-
ject, e.g., a living animal body, including a human, in
need of stimulation of the cognitive functions of the
forebrain and hippocampus, and if desired in the form of
a pharmaceutically-acceptable acid addition salt thereof
(such as the hydrcobromide, hydrochloride, or sulfate, in
any event prepared in the usual or conventional manner,
e.g., evaporation to dryness of the free base in solution
together with the.acid), ordinarily concurrently, simul-
taneously, or together with a pharmaceutically-acceptable



broadly, one (1) to hundred (100) mlligrans, per tablet, are accordingly
suitabl e representative unit dosage fornmns. The conpounds of this

i nvention can thus be used for the fornulation of pharnmaceuti cal
preparations, e.g. for oral and parenteral mnistration to manmal s

i ncl udi ng humans, in accordance wi th conventlonal nethods of gal enic phar-
macy. Conventional excipients are such pharmaceutically accept- able
organi ¢ or i norgarfieEreenr drefikyudndt aeerecisliy abferdfederpakednetiad foFment er al
appl i cati on whi ch cdoansiardetedicdal edpbyitRAC thavddt, t itz theti e ogappounds.

Exanpl es of such capfier %r%@ré’é@c’e?é (ﬁﬁ%:iudsl GUbbRenn Y RS a0

ate castor ol %elatlne

pol yet hyl ene glycal s,
magnesi uﬁf’s?‘fe%‘:i%{ {Qé'le ralg FP@lIHPEEFﬂ“p“FaFH)“U&E‘ #%onogl yceri des

anyl ose,
and di gl y- ceri degmoyent aedyﬂtmramroévernat ary amoigt edtieh sis leydectiyrefery| -
cel lul ose and pol ypripyr £id icdgRetivEheuPhabRBse whintals BLEPY @héONS can be

sterilized and ni msgcaelalgeéiaquer%ac o ! &mggs@ta%msm SEfiters sal t

e

for influencing ospptic pressur - ren st ances and

the like, which d8PHo*° 55?% éaf’?‘c’)fls reli ];Oé)a ﬁ"‘fhdea gf’ft |]3>esl§ npounds.
milligrams daily, and especially 30-70 milligrams daily,

depending as usual upon the exact mode of administration,
form in which administered, the indication toward which
the administration is directed, the subject involved ang
the body weight of the subject involved, and the preferen-

ce anq;experience of the physician or veterinarian in

charge.

fhe ihvention will now be described in further detail

with reference to the followling examples:

:'I
<

EXAMPLE 1

A. Ethyl (l-azabicyclo[2.2.2]octan-3~ylidine)cyanoacetate

A solution of 3—§uinuclidone (75 g, 0.6 mol), ammonium
acetate (2.3 g, 30 mmol), acetic acid (3.75 ml)} and ethyl
cyancacetate (67.8 g, 0.6 mol) in toluene (400 ml) was
refluxed with a water separator for 18 h. Water (100 ml)
and NaOH was added, and the mixture extracted seversl ti-
mes with ether. The organic phases were dried and evapo-
rated. The residue was purified by column chromatography
(eluent: EtQAc/MeOH (2:1)), yielding 73 g of the title

compound.



For parenteral application, particularly suitable are in- jectable

sol utions or suspensions, preferably aqueous so- lutions with the active
conmpound di ssol ved in pol yhydroxy- |atedi€astor oil. Ampoules are

cogyenl ent unit dosage forns. Tablets, dr agees or capsul es having talc
and/or a carbo-_hydr arri.er d L N rrier prefe-
rably being | act osg g 13/ gr aé%?lnc E gc% g% or gg%la)fggpslcf%r%#@are
particularly surtabre Tor oral applrcatron. A syrup, elixir of the |like can
be used in cases where a sweetened vehicle can be enpl oyed. 12

General |y, the gamaunss ocef etihihis (h%&&bﬁnoamezcu]weasa}yhmdm)t form
conpri sing 1-10Q JE%a{;Q%{lcepP WLE;C%UM Gk h Y %%gsmt%blaﬁh&%&rt@mper uni t

dosage. The dos yunds accor ent is 1-100
ng/ day, pref er a¥iSy IO RS %F%Ia?;? Rirer?d éH’Fn‘?ﬂ gf‘%?coaéd?]tdo é s e.g.
humans, as a drdmpgeA irypi patrT tsiigker athiehpsiafobed pr eb’alr"éétb?ﬂ edfvent i onal

tabl etti ng techajpeestibabasineAGhnsed pesquend 68 g yield. 5.0 ng Lactosum
67.8 ng Ph. Eur.

. " {l1-Azabicyclo[2.2.2]octan-3-yl)hydroxyiminocacetoni-

trile

]
v

Ethyl (l-azabicyclo[2.2.2]octan~3-yl)cyanoacetate (10 g,
45 mmol) was added to a solution of sodium (1.04 g, 45
mmol) in absolute ethanol (60 ml). The mixture was stirr-
ed for 15 min. at rocm temperature and isocamylnitrite
(7;9 ml, 60 mmol) was added. The reaction mixture was
stirred for 18 h at 60°C. Evaporation of the reaction
mixéure gave crude title compound, which was uséd without

further purification.

D. 3-Chloro-3-(3-chloro-l,2,5-thiadiazol-4-yl)~l-azabi-

cyclo[2.2.2]octane oxalate

To a solution of crude (l-azabicyclo[2.2.2]octan-3-yl)hy-
droxyiminoacetonitrile (max. 45 mmol) in DMF (60 ml) was
slowly added a solution of S2 2 (10.85 ml, 135 mmol) in
DMF (20 ml) at 0°C. After addition the reaction mixture
was stirred at room temperature for 48 h. Water and 50%
NaOH was added to the ice cooled reaction mixture and ex-
tracted with ether. The combined ether phases were dried
and evaporated. The residue was purified by column chro-
matography (eluent: EtOAc/MeOH (2:1)) to give the free
base of the title. compound in 1.04 g yield. Crystalliza-
tion with oxalic acid from acetone gave an analytical pu-



Avi cel [err] 31.4 ng Anberlite 1.0 ny
Magnesi i stearas 0.25 ng Ph.Eur. Due to the high nuscarinic

chol inergi c receptor agonistic activity, the conpounds of the invention are
extrenely useful in the treatnent synptons yg£lated to a reduction of the
cognitive functions of the brain of manmal s, when adm nistered in an anount
effective for stimulating the cognitive functions of the forebrain and

hi ppocanpus. The isfpeFedust SEPTRAURE hy HcPi Vid'y1d! G he conpounds of the

i nvention includes both activity agai nst the patophysio- |ogical disease,

Al zhei mer's di sease as well as agai nst epsmprd 2degenerati on of brain
function. The conpounds of the invention nay accordingly be admnistered to

a sub- ject, e.g., a.living aninal body, incluggyggg human, in need of
stinmul ation of th& EXYALFDe! 14RctMidagel 14&EL] o1 eBFaPH dnd* M ppocanpus,
and if desired i ncyvbmfoR2rbdctanpheratateut i cal | y-acceptabl e acid addition
salt thereof (such_as_the hydrobronide hydrochloride _or sulfate, in any

event prepared in the usual or conventional manner, e.g., evaporation to
dryness of the free base in solution together with the.acid), ordinarily
concurrently, :sinﬂISO%%§ﬁ€BLRﬂ'ﬁfcﬁ%°ﬁﬂoae%hﬂ9hlﬂf?1+'éfS'thladlaz°l'4"
phar maceuti cal | y- gttepkabbicyclo[2.2.2]octane (250 mg, 0.95 mmol) in

ethanol (25 ml) was treated with formic acid (750 pl, 20

mmol ), triethylamine (4.2 ml, 30 mmol) and 10% palladium
on charcoal for 18 h at 60°C. After filtration and evapo-
ration water and K2C03 was added to the residue and ex-
tracted with ether. The dried ether phases were evaporat-
ed and purified by column chromatography (eluent: EtOAc/~
MeOHf(Z:l)). Crystallization as the oxalate from acetone
gave the title compound in 150 mg yield. (Compound 2).
M.p. 241-242°C.

EXAMPLE 3

3-ﬁéthoxy-3—(3—methoxy-1,2,5—thiadiazol—4—yl)~l—azabi—
cyclo[2.2.2]}octane oxalate and 3-(3-Methoxy-1,2,5-thia-
diazol- 3-yl)-l-azabicyclo[2.2.2]oct-2-ene oxalate

A solution of 3-chloro-3-(3-chloro-1l,2,5-thiadiazol-4-
yl)~-l~azabicyclo[2.2.2]octane (500 mg, 1.9 mmol) &nd so-
diummethoxide (20 mmol) in methanol (20 ml) was stirred
for 48 h at 60°C. Water was added to the reaction mixture
and extracted with ether. TQg combined organic phases
were dried and evaporated. The two products were separat-
ed by column chromatography (eluent: EtOAc/MeCH {2:1)).
Crystallization of the dimethoxy product as the oxalate
from acetone gave, 200 mg. {(Compound 3). M.p. 113-117°C.
The monomethoxy oxalate was isolated in 60 mg yield (Com-



13 carrier or diluent, especially and preferably in the formof a

phar maceuti cal conposition thereof, whether by oral, rectal, or parenteral
(includi ng subcutaneous) route, in an effggtive forebrain and hi ppocanpus
stinmulating anount, and in any event an anount which is effective for

i mproving the cogni t| ve function of manmmal s due to their nuscarinic

chol i nergic receBt8R AhoMi-8ti*43a845A-ty. Suit- able dosage ranges are 1-100
mlligranms daily, 10-100 mlligrans daily, and especially 30-70 m|ligrans
dai |y, dependi ng as usual upon the exaswpimpde of admi nistration, formin
whi ch adm ni stered, the indication toward which the admnnistration is

directed, the subj ect involved and the baody vvegglgt 011; t he ﬁ;% %i i nvol ved,
and the preferer? ( FeHeivd C8X prd- ante- 3612 F e Sk Y 51 CRARP T V8 Fian in
charge. The i nvestirarend lckahow, be-leydexbad ( Brhdayitherl  debaftiadiah

Eﬁf er egce tlo Eg&oﬁohlm -Ndagarplbasz. EXAM3End cﬁ:ai.\E{:é\)Hnd 3-(3- Hex-—

azabi cycl o e

3- qui nucl ?/done (‘ég%of(?ag %1%(3&%1%#?&%:%2{5&%’% (12§§Ablircb§%b nmol ), acetic
acid (3.75 m) drd2et}RAtaRsA¥G4eE ate (67.8 g, 0.6 nol) in tol uene (400 m)
was refluxed w t—h—-a—wat—ﬁhseﬁmﬁt-ef—f—m%—h——wwef—e%eﬁﬁ———

A 50% sodiumhydride dispersion (960 mg, 20 mmol) was dis-
solved in l-hexanol and 3-chloro—3—(3—chlor6~l,2;5—thia—
diazol-4~yl)~l-azabicyclo{2.2.2]octane (500 mg, 1.9 mmol)
was added. The reaction mixture was stirred at 90% for
18 h and evaporated. The residue was dissolved in water
and extracted with ether. The dried ether phases wére_
evapofated and the products separated by column chrométo—

graphy (eluent: EtOAc/MeOH (2:1)). The first fractions
contained the eliminated product which, after crystalli-
zation with oxalic acid, was tollected in 70 mg yield.
(Compound 5). M.p. 135-137°C.

The next fractions contained the dihexyloxy analogue,
which'gave 70 mg as the oxalate salt. (Compound 6). M.p
84-85°C. : '

The later fractions gave the hydroxy-hexyloxy compound in
100 mg yield as the oxalate salt. (Compound 7). M.p. 145-
147°%.



and NaOH was added, and the m xture extracted several ti- nmes with ether.
The organi c phases were dried and evapo- rated. The residue was purified by
col utm chr omat ogr aphy (el uent: Et QAc/ MeCH %2: 1)), yielding 73 g of the
title conpound. 14 B. Ethyl (1-azabi cf/ | o[ 2. 2. 2] oct an- 3-yl ) cyanoacet at e
A solution of ethyl (1-azabicyclo[2.2.2]octan-3-ylidene)- cyanoacetate (73
g, 0.33 nol) in absolute ethanol (1 1gxamesctgeated w th 10% pal | adi um on
charcoal (10 g) and hy- drogen in a parr shaker at 20 psi for 5 h.

Filtration and eyaporation _gave the wante roduct in 68 ield. C.
(1- Azabi cycl o 2. %" ﬁ'&gi%ﬁﬁ‘é-'?r ?ﬁ%?gﬁ%“gb‘gl&étlb?ﬁ%blﬂ’ﬂ%%%h%A'
(1- azabi cycl o[ 2. ctHpgcexEH-aZey | ) cyanoacetate (10 g, 45 mml) was added to a

sol ution of sodi ). The
m xture was stirr- ed for 15 mn. at roomtenperature and isoanylnitrite

(7.9 M, 60 mmol) was added. The reaction m xture was stirred for 18 h at
60[err] C. Evapor3i5r88eRttiPRef 748t POt ArRATFe -{ahie CBHRPs 1t £t 3 ¢Pddnpound,
whi ch was used wiiRizout4d-yant heazapdeydlofdt2 @loctane (15.2 g, 66 mmol)

in ethanol (500 ml) at 30 psi in the presence of 10% pal-

ladium on cbarcoal (2.0 g) gave, after filtration and eva-
poration, the hydrochloride salt of the wanted product in
quantitative yield. Crystallization of a sample with ox-
alic acid from methanol/acetone/ether produced the title

compound. (Compound 8). M.p. 207-209°¢.

-

EXAMPLE 6

‘ .
-

3-(3-Ethoxy-1,2,5~thiadiazol~4~yl)~1l~azabicyclo{2.2.2]-

ogtane fumarate

Sodium (200 mg, 8.7 mmol) was dissolved in ethanol (30
ml) and @—(3—chloro—1,2,5—thiadiazol-4-yl)—l-azabicyclo-
[2.2.Zioctane (300 mg, 1.3 mmol) was added. The reaction
mixture was stirred at 60°C for 18 h. Water was added and
the reaction mixture extracted with ether. The dried and
filtrated ether extracts were evaporated to give the free
base. Crystallization as the fumarate salt from isopropa-
nol/ether gave the title compound in 210 mg yield. (Com-
pound 9}. M.p. 128—131°C.

EXAMPLE 7

I\

The following compounds were made in exactly the same
manner as described in example 6 using the appropriate

alcohol:



D. 3-Chloro-3-(3-chloro-1, 2,5-thi adi azol -4-yl )-1-azabi - cycl o[ 2. 2. 2] oct ane
oxal ate To a solution of crude (1-azabicyclo[2.2.2]octan-3-yl)hy-

dr oxyi mi noacetonitrile (max. 45 nmol) iqﬂDNF (60 mM) was slowy added a
solution of S2C12 (10.85 m, 135 mmol) i'n DMF (20 m) at O[err]C After
addition the reaction mxture was stirred at roomtenperature for 48 h.
Wat er and 50% NaCh-mapoadded ,tethirlibneelcogl bdl vaeabidyoioi? X-8ie and ex-
tracted with ethesne HigacoaDi RednRIuReridhases. WarLese i ed and evapor at ed.
The residue was purified by columm chro- nmatography (el uent: EtOAc/ MeOH
(2:1)) to give the free base of the title conpound in_1.04 g yi el d.
Crystal liza- tPof3AYR*Bx 3 C- BRI PFOM“a¥ et oriézgave Rl artalyti cal pu-

15 re product ¢eCoarpoordlidie. NCpupol®d-4B9[ ¥rp] Q59EXAMRLE 2
3-(3-Chloro-1, 2,5-thi adi azol - 4-yl) - 3- hydr oxy- 1- azabi - cycl o[ 2. 2. 2] oct ane
oxal ate A solution of 3-chloro-3-(3; 0r1, 2, 5-thi adi azol - 4-

yl ) -1-azabi cycl o[ 2. 2. 2] oct ane (250 ﬁ%&h%ég% nmml) in ethanol (25 m) was
treated with formc acid (750 [err]l, 20 nmol), triethylamne (4.2 n, 30
mml ) and 10% pat+{ZBdiewploxy-1,2,5-thiadiazol-4-yl)~-1l-azabicyclo[2.2.2]~

octane fumarate

A 50% dispersion of sodiumhydride (230 mg, 5 ‘mmol) was
dissolved in, 1-hexanol (25 ml) and 3-(3-chloro-1,2,5-
thiadiazol-4-yl)-l-azabicyclo{2.2.2]octane (250 mg, 1.1
mmol)} was added. The reaction was stirred at 80°C for 8 h
and at room temperature for 18 h. After evaporationfwater
was added to the residue and extracted with ether. The=
combined ether phases were dried and evaporated,” Crystal-
lization with fumaric acid from isopropanol/ether gave
the title compound in 220 mg yleld. (Compound 11). M.p.

108-109°C.

The following compounds were made in exactly the same
manner using the appropriate alcohol instead of 1-hexa-

nol:

3-(3~(6-Hexenyloxy)-1,2,5-thiadiazol~4-yl)-1-azabicyclo-
[2.2.2]}octane fumarate, m.p. 107-110%C. {Compound 48)

3-(3-(3-Hexenyloxy)~1,2,5-thiadiazol-4-~-yl)-1l-azabicyclo-
[2.2.2]octane fumarate, m.p. 135.5-137.5°C. {Compound 49)
3-(3-Pentyloxy-1,2,5~thiadiazol-4~yl)~1l-azabicyclo-
[2.2.2]octane oxalate, m.p. 102-104°c. { Compound 50)



on charcoal for 18 h at 60[err]C. After filtration and evapo- ration water
and Klerr]CJerr] was added to the residue and ex- tracted with ether. The
dried ether phases were evaporat- ed and purified by colum chromat ography
(eluent: EtOAc/- MeOH (2:1)). Crystallizati@n as the oxal ate from acetone
gave the title conmpound in 150 ng yield. (Conmpound 2). Mp. 241-242[err]C
EXAMPLE 3 3- Met hoxy- 3-(3-nmet hoxy-1, 2, 5-t hi adi azol -4-yl)-1-azabi -

cycl o[ 2. 2. 2] oct ané~bXatSAPENENP*¥Y- ¢ 32 M thiRa210 b, S YL AT h=aZdP AT 6T Lo

3-yl) - 1- azabi cycl dp22 Z12ktete 2x@ietaxal nt 634. 50lan.50@. dfcompound 51)
3-chloro-3-(3-chloro-1, 2,5-thiadi azol -4- yl)-1-azabicycl o[ 2. 2. 2] oct ane (500
nmg, 1.9 mmol) and so- di umret hoxi de (ngﬁ E)Qin nmet hanol (20 m ) was
stirred for 48 h at 60[err]C. Water was—3 to the reaction m xture and
extracted with ether. The conbi ned organi c phases were dried and
evapor at ed. The t 3o Piredtglthivel 2 Sepatatiazet-Hyloeol wwrmbidydmat ogr aphy

(el uent: Et OAc/ e 4,274 danCr¥uatAldel zation of the di methoxy product as the
oxal ate from acet one gave, 200 ng. (Conpound 3). Mp. 113-117[err]C. The
nmonomnet hoxy oxal ate was 1solated in 60 ng yield (Com 16

A solution of 3-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabi-
cyclo[2.2.2]octane oxalate (500 mg, 1.56 mmol), sodiumhy-
drogen sulfide, monchydrate (463 mg, 6.25 mmol) and potas-
sium carbonate (1.38 g, 10 mmol) in DMF (20 ml) was stirr-
ed at room temperature for 1 h. l-Pentylbromide (755 mg,

5 mmol) was added, and the reaction mixture was stirred

at room temperature for 18 h. 1IN HCl was added, and the
mixture extracted with ether once. 50% NaOH was added to
the aqueous phase and extracted with ether. The ether
pﬂése was dried and evaporated. Crystallization of the
residue with fumaric acid from isopropanocl/ether gave the

title compound in 380 mg yield. (Compound 12). M.p. 138~
139%

/

EXAMPLE 10

The following compounds were made in exactly the same
manner as described in example 9, using the appropriate

alkyl bromide:

3-(3-Butylthio-1,2,5~thiadiazol-4-yl}~-l-azabicyclo-
[2.2.2}octane fumarate. (Compound 13). M.p. 85-87°C.

3-(3-Hexylthio-1,2,5-thiadiazol-4~yl)-1-azabicyclo-
[2.2.2]octane fumarate. (Compound 14). M.p. 138-139°C.

3-(3—(3—Phenylpropylthio)—l,2,5-thiadiazol-4—yl)-l—azabi—

cyclo[2.2.2]octane fumarate. (Compound 44). M.p. 123-



pound 4). Mp. 143-145[err] C. EXAMPLE 4

3-(3-Hexyl oxy-1, 2, 5-thi adi azol - 4-yl)-1-azabi cyclo[ 2. 2. 2]- oct-2-ene

oxal ate, 3-Hexyl oxy- 3-(3-hexyl oxy-1, 2, 5-pfi adi a-

zol -4-yl)-1-azabicycl o[ 2. 2. 2] oct ane oxal ate and 3-(3- Hex-~

yl oxy-1, 2, 5-t hi adig@zol -4-yl)-3-hydroxy-1-azabi cycl o- [2.2.2]octane oxal ate
A 50% sodi unhyd’r?‘ﬂé:‘di spersion (960 ng, 20 mmol ) was dis- solved in :

1- hexanol and 3-chloro-3-(3-chloro-1,2, 5-thia-

di azol - 4-yl) - 1- az@hi(eyei&{odedzy10€b me,]z( 5091iﬁﬂiai|olg4ﬁﬁpi—)l—ﬁﬂébiagde_?_h The
reaction m xtur SLig and evgpgeoat ed. e

resi due was _di s‘g%‘%/@é'?h’h\ﬁg?%‘?é g%gige{'r g%%@ém\%mgt%)étﬁé% §$ e@'dri ed et her
phases V\ereseva‘fﬁﬁ"ﬁ‘Ped and the products separated by col um chromat o-
graphy (eluent: EtOAc/MeCH (2:1)). The first fractions contained the

el : Im nat Sd' pr%btq@-w!ahmm?f-i,ez, sCENSdabkor-2L ) On avkbityexal | ghaci d, was
collected in n : - r e next
fractions cont agir%dz?ﬁé%é}ehggy %)%S/qré'%}él %%ﬂug?saﬁﬁ(ﬁgﬁé%% 1‘} )rrg as the

oxal ate salt. (Conmpound 6). Mp. 84-85[err]C. The later fractions gave the

hydr oxy- heXg| 0x3r (SoRperiidhin-1,30 Srthipdészblag-vhe lorattbEcecdat t . ( Conpound
7). Mp. 145- 1diperld&Eane oxalate, m.p. 206.5-208°C (Compound 53)

3~(3-Heptylthio~1,2,5-thiadiazol~4~-yl)-1-azabicyclo-
[2.2.2]octane fumarate, m.p. 130—1320C (Compound 54)

15
EXAMPLE 11

0
A. Ethyl (l-azabicyclo[3.2.l1l]octan~6-ylidene)cyano-
acetate

20

2 solution of l-azabicyclo[3.2.1}octan-6-~one (41.25 g.
0.33 mol), acetic acid (2 ml)} ammonium acetate (1.25 g)
and ethyl cyanocacetate (37 g, 0.33 mol) in toluene (500

25 ml) was refluxed with a Dean-Stark water separator for 40
h. The toluene phase was extracted with 3 x 200 ml 5 M
HCl solution. The water phase was basified with 28%. ammo-
nium hydroxide solution and extracted with ether (4 x 200
ml). The organic phases were dried over magnesium sulfate

30 and evaporated. The residue was purified by column chro-
matography {(eluent CH2C12/MeOH {9:1), vield 41 g of the
title compound.

-

B. Ethyl (l-azabicyclo[3.2.l1]octan~6~yl)cyanoacetate

35

A solution of ethyl (l-azabicyclo[3.2.l]octan-6-ylidene)-



17 EXAMPLE 5 3-(3-Chloro-1, 2,5-thi adi azol

oxal ate Hydrogenation for 48 h of 3-chloro-3-(3-chloro-1,2,5-thia-

di azol -4-yl) -
m) at 30 psi

after filtration and eva- poration

1-azabi cycl o[ 2. 2. 2] octane (15.2 g, 66 mmol) in ethanol

-4-yl)-1-azabicycl o[ 2. 2. 2] -

(500

oct ane

in the presence of 10% pal - 2®adi um on charcoal (2.0 g) gave,

the hydrochloride salt of the wanted

alic

product in quantltatlve |eI€ 6 éy on _of a-sanple wth ox-
aci d from nmet handPIREToRE et He®- u5'8 tlh1 3pf 1 18 PEBYhdaRl. ™ conpound 8) .

M p. 207-209[ err]wes Beaveepwith lO palladium on carbon (5 g) and hydro-

3-(3-Ethoxy-1, 2, mehhimd &aot -ghayky -dt 3ahsicfokof h.2F2] traacbanenhd umar at e

Sodi um (200 ng, %VZ mﬂﬂm dicgsalied ddhpelhang 363& yaand
|ad|azo -4-yl)-1-azabicyclo- [2 ] octane (300 ny,

3-(3-chloro-1

2,

mol ) was add%d The reaction m xture was stirred at 60[err]C for

Wat er was added &nd tirézpleienclens i apansfty hbvddowr iinegerto- The dri ed

18 h.

and filtrated ether eixkiagts were evaporated to give the free base.

Crystallization as the fumarate salt from i sopropa-

title conpound in 210 ng yield. (Com

10

15

20

30

15

Ethyl (l-azabicyclo[3.2.1]octan-6~-yl)cyancacetate (36 g,
0.16 mol) in abs. ethanol (100 ml) was added to a solu-~
tion of sodium (4 g, 0.21 mol) in abs. ethanol (100 ml).
Isoamylnitrite (25 ml, 0.19 mol) was added over 0.5 h,

and the:mixture was heated at 50°C for 4 h. Evaporation
of the }eaction mixture gave crude sodium salt of the

title_compound, which was used without further purifica-

tion..”

e /I
D." 6-Chloro-6-(3-chloro-1,2,5~thiadiazol-4-yl)-1-2za-

bicyclo[3.2.1}octane

A solution of crude {l-azabicyclo[3.2.1}octan-6~yl )hy-
droxy~ iminoacetonitrile (max. 0.16 mol) in DMF (150 ml)
was added to a solution of S,Cl, (50 ml, 0.68 mol) in DMF
(100 ml) at 0°c over 1 h. The reaction mixture was stirr-
ed over night and icewater (500 ml) was added. The mixtu-
re was filtered and the filter cake washed with 1 m HC1l
(3 x 100 ml). The water solution was extracted with ether
(2 x 200 ml), then basified with a 28% ammonium hydroxide
solution and extracted with ether (4 x 200 ml). The com-
bined ether extracts from the last extraction were dried
and evaporated. The residue was purified by column chro-
matography (eluent: CH,Cl,/MeOH (9:1)) to give the title
Compound in 11 g yield as a mixture of the endo and exo
forms.

nol / et her _gave the

1.3



pound 9). Mp. 128-131[err]C. EXAMPLE 7. The foll owi ng conpounds were nade
in exactly the sanme manner as described in exanple 6 using the appropriate
al cohol : 3-(3-Propoxy-1,2,5-thiadi azed - 4-yl)-1-azabi cycl o[ 2. 2. 2] - octane
fumarate. (Conmpound 10). Mp. 64-67[err]C.

3- (3-But oxy-1, 2, 5-thiadi azol -4-yl)- R Ecyclo[2.2.2]- oct ane oxal ate.
(Compound 46). M p. 159-160C. EXA —( 3- Hexyl oxy- 1, '

2, 5-thi adi azol -4-yl)-1-azabicyclo[2.2.2]- octane funarate A 50% di spersi on
of sodi umhydriThe E280cwigpg Somprohd weasmades Jol getbtly thdiexanotan25 M) and
3-(3-chl oro-1, a5 ast 2820 inde¥inp1 &- 8ZaRIEYE Q] 2rdn 2]-Q6586 (250 My, 1.1
nmol ) was addggﬂ T991ﬁ1a%EHQQSW§5 stirred at 80[err]C for 8 h and at room
tenperature for f8 h. AL er evaporati on, water was added to the residue and
extracted with ether. The conbi ned et her phases were dried and evaporat ed
Crystal - |izat3-ohlerd48-f @reirliczoal,d 5Ftioradisopl-cipah ot I-etzhbteygdve the title

conpound i n 22( B0; yhHtdne ( Conpound 11). Mp. 108-109[err]C
EXAMPLE 13
Exo-6-(3-chloro-1,2,5-thiadiazol-4~yl)-1l-azabicyclo-

[3.2.1]octane and Endo-6-(3-chloro-1l,2,5-thiadiazol-4-
yl)~-l-azabicyclo[3.2.1]joctane-oxalate

A solution of Endo/Exo~6—chloro—6—(3~chloro—l,2,5—tQia—
diazol-4-yl)-l~-azabicyclo{3.2.1]Joctane (1.3 g, 5 mmol) in
abs. ethanol (100 ml) was treated with 10% palladium.on
carbon (300 mg) in a Parr shaker at 20 psi for 4 h. The
solution was filtered and evaporated. The residue was pu-
rified by column chromatography with CHZClz/MeOH/TEA
(9:1:0.25). The first fraction contained the exo com-
pound, which after crystallization with oxalic acid in
acetone, was collected in 150 mg yield. (Compound 15).
M.p. 148~ 149°C. The next fractions contained the endo
compound, which after crystallization with oxalic acid
from acetone was collected in 600 mg yield. (Compound
16). M.p. 195- 197°%.

EXAMPLE 14

Endo-6-(3-hexylthio-1,2,5~thiadiazol~4~yl)~1-azabicyclo-

[3.2.1]Joctane oxalate

To a solution of endo-6-(3-chloro-~1,2,5-thiadiazol-4-yl)-



The foll ow ng conmpounds were nmade in exactly the same manner using the

appropriate al cohol instead of 1-hexa- nol:
3- (3-(6-Hexenyl oxy) -1, 2,5-thi adi azol -4-yl)-1-azabi cycl o- [2.2. 2] octane

fumarate, mp. 107- 110[err]C ( Conpound 48)
3- (3-(3-Hexenyl oxy)-1, 2,5-thi adi azol -4-yl)- 2. azabi cyclo- [2.2.2]octane

fumarate, mp. 135.5- 137 5[err]C. (Conpound 49) ‘
3- (3-Pentyl oxy- 1, 2-&=dticadialAo2- 43gdthnd - @28bngy Al.6- mrﬁ@)Z;Q]m&t ame oxal ate,

mp. 102- 104[err]ﬂh (JQEWBQQEHjségiumh d%g en sulfide monohydrate (230 mg
3-(3-1sopentyl oxysl1 éhl.ﬁ_ldl azol - zab cI 0- E% roo Qct ane

oxal ate, mp. 135°5- gﬁ éea(ftégn oun rgl
3-(3-Pentyl thio- 1??%:—“%% dz Bt -EptgEFium &25%?’@}'& bt- 3[82‘32 1 gephhe fumarate

A sol ution of 53- (3adhl-begylhrdmbaé hidadiwgobk- 8- wdoﬂ)lw@zabded and the _
cycl o[ 2. 2. 2] oct ang; .axabaiss (200-dW sod- BD&.NMIPIHc1 sOdiBhYwadlagen sul fide,

hydr at 463 o] t 1 10 |
T DM (20 ) wes s the rmulERe) 0CBRl B MU P 2088 8 f 1l O 20 e
(755 ng, 5 mmol) IEECHEIEFUtAAY ‘tqsﬁeb?%iaféﬁiio‘ﬁ‘% ?t%ﬁ%eN\‘i(@ssc’ét“FF?‘éanét room

tenperature for léktractéd Mithwasthytidesd chaodideh@3 x 100 ml). The me-

10 thylene chloride phase was dried and evaporated. The re-
sidue was purified by column chromatography (eluent
CH Clz/MeOH (9:1)). Crystallization of the pure base with
oxalic acid from acetone gave the title compound in 100
mg yield. (Compound 17). M.p. 137-139°C.

15
EXAMPLE 15

The following compounds were made in exactly the same
manner as described in Example 14, using the appropriate

20 alkyl bromide:

Endo-6-~(3-(5-hexenylthio)-1,2,5~thiadiazol-4~-yl)-1l-aze-
bic&cioEB.Z.l]octane oxalate. (Compound 18). M.p. 113-
114%

25 }
Endo-6-{3-butylthio-1,2,5-thiadiazol-4-yl)-1~azabicyclo-

[3.2.1]octane oxalate. (Compound 24). M.p. 123-124%.

Endo-6-(3-ethylthio-1,2,5-thiadiazol-4-yl)~1-azabicyclo-
M.p. 150-151%C.

30 [3.2.1]octane oxalate. (Compound 25).
Endo-6-(3-pentylthio-1,2,5~-thiadiazol~4~yl)-1-azabicycle-
[3.2.1]octane oxalate. (Compound 26}). M.p. 137-138%C.

35  Endo-6-(3-(3-phenylpropylthio)-1,2,5-thiadiazol-4-yl)-1-
azabicyclo[3.2.1]octane oxalate. (Compound 27). M.p. 127-
129°c,



m xture extracted with ether once. 50% NaOH was added to the aqueous phase
and extracted with ether. The ether phase was dried and evapor at ed.
Crystallization of the residue with fumanpyc acid fromisopropanol /et her
gave the title conmpound in 380 ng yield. (Compound 12). Mp. 138- 139[err]C
EXAMPLE 10 The followi ng conpounds were made in exactly the Same manner as
descri bed in exERPPE 93~ ($THG eRRNZAP BRI at o APk BPont o) 1 -

3- (3-Butyl t hi 0- &z&ychobstliZazdbetengl pxdlaaratiapobad 282. 21.2).0¢5%ne fumarate.
(Conpound 13). Ms1Pc.85-87C
3-(3-Hexylthio-1, 2,5-thiadi azol -4-yl)-1-azabicyclo- [2.2.2]octane fumarate.
(Conpound 14). Mp. 138-139[err]C o )

3- (3- (3- Pheny! pFBRNO KR o§=ory3 thiqHi 3o dPdpdinaply ¢ wlas dpfzabicyclo-

cycl o[ 2. 2. 2] oct &de2 fllpatate oxg Cory 6 Qoapoddd . 5N p.-p-123’»2-134°230 124[err] C.
3-(3-(4-Cyanobenzylthio)-1, 2,5-thiadiazol -4-yl)-1-azabi- cycl o[ 2. 2. 2] oct ane

oxal ate. (Conpound 45). M p. 200][er L2 16 deconp.
3-(3-Ethy|thio-1,2,5-thiadiazol-4-yﬁ%§¥;azé%icyclo-
Exo-6~(3-ethoxy-1, 2,5-thiadiazol-4~-yl)-1-azabicyclo-

[3.2.1]octane oxalate and Endo-6-(3-ethoxy-1,2,5-thiadia-
zol-4-yl)-l-azabicycle[3.2.1]Joctane oxalate

To a solution of sodium (230 mg, 10 mmol) in abs. ethanol
(20 ml) was added endo-6-(3-chloro-1,2,5-thiadiazol-4~
yvl)-l-azabicyclo[3.2.1]Joctane (229 mg, 1 mmol). The re-
action mixture was heated at 50°C for 12 h and evaporét—
‘ed. Water (100 ml) was added, and the mixture was extract-
ed ﬁith methylene chloride (4 x 50 ml). The organic pha-
ses were dried and evaporated. The residue was purified
by column chromatography eluent (CHZClZ/MeOH/TEA, 9:1:
0.25). The first fractions contained the exo compound,
which after crystallization with oxalic acid in acetone
was collected in 50 mg yield. (Compound 19). M.p. 110-
112°%. The next fractions contained the endo compound, .
which after crystallization with oxalic acid in acetone
was collected in 20 mg yield. (Compound 20). M.p. 127-
129%.

EXAMPLE 17

Exo—3—(3—chloro-l,2,5—thiadiazg1f4—yl)—l-azabicyclo—
[2.2.1] heptane oxalate and Endo-3-{3-chlorc-1l,2,5-thia-
diazol~4-yl)-l-azabicyclo{2.2.1]heptane oxalate




[2.2.2] octane oxal ate, mp. 194-195 err] C (Conpound 52) 10
3-(3-Propylthio-1,2,5-thiadiazol -4-yl)-1-azabicyclo- [2.2.2]octane oxal ate,
m p. 206. 5- 208[err]C ( Conpound 53)
3-(3-Heptyl thio-1,2,5-thiadiazol -4-yl)-1-aZébi cycl o- [2.2.2]octane
fumarate, mp. 130 132C (Conpound 54) 15 EXAVPLE 11 A. Ethyl
(1 1- angl cyfl Fg322al£@%1taaré6oylehdﬁmaocl ZSY%QbraCﬁ(@LEh_‘Z&th:LS@lﬂﬂhgg gfm)

azabi cycl o oct.a | C .acj

2 l)og % JIcycmqlhoacef’é %‘ % 3% rmf‘%

ammoni um acet at e 359
t ol uene (500 25 lma)bswagﬂl"aé’i"lluk Wi Has E)‘é%ﬁ‘r‘egt‘a&?‘ ﬁePaJslé‘Sa\“htor for 40

h. The tol uene pha;se:amSnem raBéed shekdér atx2QEBinfos AvhHChesgbuttion. The

vater Phase, W Dasiised b2 Wm%zm@%f@%f%% iy L"t“'f.@gﬁlser
magnesi um sul f at ePBEFEIVEAFIEFED FBHY ?ﬁlge’?’-"eglﬁd \ﬁ&gﬂ | etf%y col um

chro- mat ography fietstefiractdpes rqadtpéred fthie @¥q gemyqund) e‘l'?dlczlklagtq;f the title
conpound. B. Et hydystdi Bzalriey aliah3o2a1kl0sdan 6oy | Jeeraneaaakbat as35 A
solution of ethyl,{heazaPi;cysh HUpByZeld O¢tSRERNY! 2 08NR) 5. 138-140%%.
" 10 The next fractions contained the endo compound, which
after crystallization with oxalic acid from acetone, was
collected in 450 mg yield. (Compound 22). M.p. 118-121°C.

EXAMPLE 18

15
Endo-3-(3-methoxy-1,2,5-thiadiazol-4-yl)-1-azebicyclo-

'[2.2.1]heptane oxalate

i,

20 To a solution of sodium (110 mg, 5 mmol) in methanol (20
ml) was added endo-3-(3-chloro-1,2,5-thiadiazol-4-yl1)-1-
azabicycleo[2.2.1]heptane (110 mg, 0.5 mmol). The reaction
miéture was heated at reflux for 60 h and evaporated. Wa-
ter (50 ml) was added, and the mixture was extracted wiéh

25 methylene chloride (4 x 50 ml). The organic phases were
dried and evaporated. The residue was purified by column
chromatography eluent (CHZClz/MeOH, 9:1). Crystallization

of the free base with oxalic acid from acetone/ether gave

the title compound in 40 mg yield. (Compound 23). M.p.

"30 104-106°C.

EXAMPLE 19

Exo~6-(3-Hexylthio-~1,2,5-thiadiazol-4-yl)~-1l-azabicyclo~
35 [3.2.1]octane oxalate




21 cyanoacetate (41 g, 0.19 nol) in abs. ethanol (500 m) was treated with
10% pal | adi um on carbon (5 g) and hydro- gen in a Parr shaker at 30 psi for
5 h. Filtration and evaporation gave thezg itle conpound in 36 g yield. 5 C
(1-azabicycl o[ 3. 2. 1] oct an- 6-yl ) hydr oxyi ninoaceto- nitrile 10 Et hyl
(1-azabicycl o[ 3. 2. 1] oct an- 6-yl ) cyanoacetate (36 g, 0.16 nol) in abs.

et hanol (100 m7° Ragchtded ¢d exosbtiR-chienr-of 2sodindaf{aryd 4T nol) in
abs. ethanol (10&zabicydlsganylilicttardee (25 my,, 100 hbhompl In was @dded over 0.5

h, and the m xt,w)eww@sada%at@&l@hhéﬁogéﬁ]&lff@ae%&oh@m biPRgl> of the
reactlon m xt ur ave cry ge sodi.um sal t of titl ound, V\:hl ch was

Used V\A t hOUt f t her ?Créeacttf.%rh mlbgure was stlrre oam tem—

6- Chl or 0- 6- ( 3- difreEwre, f?r51tfh-| Ratagsdimcanbpnatey A4 3209, 10 mmol)

bi cycl o[ 3. 2. 1] aaidanendkydbkodiiden (845 aglde. 5 ﬁmﬁZﬁma@yﬁa&E{d?:aRd Idrect an- 6-yl ) hy-

droxy- im noaceqn|td iJ.g é edof.éx6 1”R' )1»1 ﬂc%lﬁﬂc?—e dedwas added to a
50 100 at O[err] C over

solution of S[err]d err
1 h. The reac'E |a(5’l‘?] Tﬁ‘é sexé"i"‘?‘?fre‘i Htrpgfépeﬁl(&hf‘ ‘Ao ha ce er (500 m)

was added. The agugeys solution was basified with a 28% NH, solution and
extracted with ether (2 x 50 ml). The ether phase was
dried and evaporated. The resldue was crystallized -as the
oxalate salt from acetone/ether in 200 mg yield. (Com-
pound 29. M.p. 118-119°C. '

EXAMPLE 20
The following compounds were made in exactly the same
manner as described in example 19, using the appropria%e

alkylbromide: : i '

Exo-6~-{3-butylthio-1,2,5-thiadiazol~4~yl)-1-azabicyclo-
[3.2.1]octane oxalate. (Compound 30). M.p. 143-145°¢C.

Exo-6~(3-pentylthio-1,2,5-thiadiazol-4~-yl)-1-azabicyclo-~
[3.2.1]octane oxalate. (Compound 31). M.p. 117-118°C.

Exo-6-(3-ethylthio-1,2,5~thiadiazol-4-yl)~1-azabicyclo-
[3.2.1]}octane oxalate. (Compound 32). M.p. 159-160°¢C.

Exo~6-(3-propylthio-1,2,5~thiadiazol-4-yl)-1l~azabicyclo-
[3.2.1]octane oxalate (Compound 58), m.p. 173-174°C. -

EXAMPLE 21

Endo-3-(3-pentylthio-1,2, 5~thiadiazol~-4-yl)-l-azabicyc-
lo[2.2.1]1heptane fumarate




re was filtered and the filter cake washed with 1 mHCO (3 x 100 m). The
wat er solution was extracted with ether 30 (2 x 200 nl), then basified
with a 28% amoni um hydr oxi de solution and extracted with ether (4 x 200
m ). The com bined ether extracts fromthe |ast extraction were dried and
evaporated. The residue was purified by col2Trm chro- matography (el uent:
CH[err]CI[err]/I\/bO—| (9'1)) to give the title 15 conpound in 11 g yi eld as

amxture of the &BI2 0H.GKR LOLMR,.o- (s SAEKAMIE 10, Mt Lal Logh
conmpound was rrade exac tHe " |£ra er as escr| ed In exarrpl 11,
starting from 1- az"aBFE’?PcC—YCIlB %ZzllT??éﬁF%rﬁ% O mmol) in DMF (2

3- Chl oro- 3- (3-chl g#0-4d3 a@dedh|$dmw@wdmgﬁn)sulf%mbcwde‘at%2(2230 1g.hept ane.

EXAMPLE 13 Exo0- 6- G30CHhdANQ- #he? reattiicadhfiafiredwad ktirozn i CyddmO tem-

[3 2. 1] oct ane andgg‘g r% %g Clhlhor t%sg:x.ﬁn E:Pk@tg'{a%éo#l 438 g, 10 mmol)

yl)-1-azabi cycl of ane- oxa ate so utlaqn

Endo/ Exo- 6- chl oroaﬁd(%ﬁéﬁFlﬁJrkE"T % fOpf7 £ 3 mmol) was added and the

di azol - 4-yl) - | - azabkoyas 8. @lI}’%ﬁ:tfanel (ht. 3 ¥y hygraeioFifnecid solu-
tion (100 ml) was added and the mixture extracted with
ether (2 x 50 ml). The agueous solution was basified with
a 28% NHa-solution and extracted with ether (3 x 75 ml).
The ether phase was dried and evaporated. The residue was
crystallized as the fumarate salt from MeOH/ether in 250

mg yield. {(Compound 33). M.p. 120-122°.
EXAMPLE 22

The following compounds were made in exactly the same
manner as described in example 21 using the appropriate

alkylbromide:

Endo-3-(3-hexylthio~1,2,5~thiadiazol~4-yl)- -azabwcyclo~
[2.2.1}heptane fumarate. (Compound 34). M.p. 127-129 Cc.

Endo-3~(3~{3~phenylpropylthio)-1,2,5~thiadiazol-4-yl)-1-
azabicyclo[2.2.1]heptane oxalate. (Compound 35). M.p.
119-120%%.

Endo-3-(3~butylthio-1l,2,5~-thiadiazol~4-yl)-1~azabicyclo~-
[2.2.1]heptane fumarate. (Compound 36). M.p. 106-108°¢.

Endo-3~ (3-propylthlo-l 2,5-thiadiazol-4-yl)-1- azablcyulo-
[2.2.1]heptane oxalate. (Compound 37). M.p. 169-170°C.



abs. ethanol (100 m) was treated with 10% pal | adi um on carbon (300 ng) in
a Parr shaker at 20 psi for 4 h. The solution was filtered and evaporat ed.
The residue was pu- rified by columm chr @sat ography with |
CHerr]C[err]/MeOH TEA (9:1:0.25). The first fraction contained the exo
com pound, which after crystallizaﬁkonﬂggg oxalic acid in acetone, was
collected in 150 ng yield. (Conpoun ; p. 148- 149[err]C The next
fractions contained the endo conpound, which after crystallization with
oxal i ¢ aci d froBxacki(Grpemas tbob+ieCt, 8dthiirdb@iblrg-yl elidaz{ilGaypbend 16). M p.
195- 197[err] C EXAMRKEpd4he oxalate

Endo- 6- (3-hexylthio-1,2, 5-thiadiazol -4-yl)-1-azabicyclo- [3.2. 1] octane

oxal ate To a solution of endo-6-(3-chloro-1,2,5-thiadiazol -4-yl) - 23
1-azabicyclo[ 3. 2. 1]octane (229 ng, 1.0 mol) in DVF (10 m) was added

sodi unhydr ogen %al 4 ispdutirolefdest-&-(23thloge-13.21 Savglafiaddie-4r-ghlt i on mi xture
was stirred at f§ogradiegkigrer.al unerhkenre k215 Pt assimimgardomat 2d 1.38 g, 10

mol) 5 and 1phexylbooul de b A3s 0. 20, MR s, added 3gg die m xture
0]

X
was stirred for h. “Was a
mmol ). The reaction mixture was stirred at room tem-

m
3.
perature for 1 h. Potassium carbonate (1.38 g, 10 mmol)
and l-pentylbromide (0.45 g, 3 mmol) was added and the
mixture was stirred for 1 h. 1 M hydrochloric acid solu-
tion (100 ml) was added and the mixture extracted with
ether (2 x 50 ml). The aqueous solution was basified with
a 28% Ni,
The ether phase was dried and evaporated. The residue was
crystallized as the oxalate salt from MeOH/ether in 25b

mg yield. (Compound. 38). M.p. 120-122°C.

-solution and extracted with ether (3 x 75 ml).

EXAMPLE 24

The following compounds were made in exactly the same
manner as described in example 23, using the appropriate

alkylbromide:

Exo-3-(3-hexylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo~
[2.2.1]1heptane oxalate. (Compound 39). M.p. 102~-103%%C.

Exo-3-(3-propylthio-1,2,5~thiadiazol~4~-yl)~-l-azabicyclo-
[2.2.1]heptane oxalate. (Compound 40). M.p. 132-133%.

Exo-3-(3-{3~-phenylpropylthioc)-1,2,5~thiadiazol~4~yl)-1~
azabicyclo[2.2.1]lheptane oxalate. (Compound 41). M.p.
126-127°C.



and the m xture extracted with ether (2 x 50 m). The aqueous solution was
basified with a 28% NH err] solution and extracted with nethyl ene chloride
(3 x 100 mM). The ne- 10 t hyl ene chl ori de phase was dri ed and evapor at ed.
The re- sidue was purified by colum chronmagography (el uent
CHerr]C[err]/MeOH (9:1)). Crystallization of the pure base with oxalic
acid from acetone gave the title conpound in 100 ield npound 17).

M p. 137-139[err] éml%(Ethlﬁhierlrr?eSfBHa&&P?f&-éoﬁbgﬂnegawYélﬁade in
exact|y the sanme harhddhestatesorabem-i (Cdmpanpd é204, Musi 1§89 appr opri at e
20 al kyl brom de: Endo-6-(3-(5-hexenylthio)-1,2,5-thiadi azol -4-yl)-1-aza-

bi cycl o] 3. 2. 1] oct ane oxal ate. (Conpou L-oMp. 113- 114[err]C 25
Endo- 6- (3-butyl t hi o-1, 2, 5-t hi adi azol %@—T‘? =—t=azabi cycl o- [3.2. 1] octane

oxal ate. (Conpound 24). Mp. 123-124[err]C.
Endo- 6- ( 3- et hyl t hh 0- B-RtlipsyleralkbradeB-chlpkd-2~fazapl Bralzebidlo-[ 3. 2. 1] oct ane

oxal ate. (Conpound ZQkaz_M]QctlfognL5l[el’l’] C.
Endo- 6- (3-pentylthio-1,2,5-thiadi azol -4-yl)-1-azabicycl o- [3.2. 1] octane

oxal ate. (Conpound 26). I\/lp 137-138[err]C. 35
Endo- 6- ( 3- ( 3- phenyl propyl thi o) -1, 2, 5-t hi adi azol -4-yl)-1I -
azabi cycl o] 3.12. 1|mchaseluriahab® erOtmpouﬂcb 20)6 md1p. id 25y CH,CI,

(150 ml) was added POCl, (75 g, 0.5 mol) at 0-10°C.
8-Ethoxycarbonyl-8-azabicyclo[3.2.1}octane-3-cne (57 g,
0.29 mol) dissolved in dry CH2C12 (60 mol) was added. The
reaction mixturre was stirred over night at rocom tempera-
15 ture, %hen added to ice water (1.000 ml}. The phases were

separated and the water phase extracted with CH2C12 (2 =
200 ml). The combined CHZCl2 extracts were washed with a
saturated NadCO3 solution and water, dried and evaporated
to give 70 g of the title compound, which was used in the

20 next step without further purification.

B. 8-Ethoxycarbopyl~3-chloro-2-(3-chloro-1,2,5-thiadia-
"zol-4-yl)-8-azabicyclo[3.2.1]oct-2-ene

25

Potassium cyanide (8.5 g, 0.13 mol) and ammonium chloride

(6.4 g, 0.12 mol) was dissolved in a min. amount of water.
8-Ethoxycarbonyl-3-chloro-2-formyl-8-azabicyclo[3.2.1]-
oct-2-ene (23 g, 0.1 mol) dissclved in DMF (25 ml) was

30 added. The reaction mixture was stirred at room tempera-
ture for 3 days, then added to a 5 N hydrochloric acid
solution (200 ml). The agqueoug phase was extracted with
ether (3 x 75 ml), then basified with a 28% NH3 solution
and extracted with ether (4 x 100 ml). The ether phases

35 from the last extraction were dried, evaporated and dis-
Solved in DMF (50 ml). This solution was added to sulphur

monochloride (16.8 g, 0.12 mol) in DMF (50 ml). The reac-



129[err]C

azabi cycl o[ 3. 2, 1] oct ane oxal ate (Conpound 28).
Endo- 6- (3- propyl thio-1, 2, 5-thi adi azol - 4-ykg - 1- azabi cycl o- [3. 2. 1] octane

24 Endo-6-(3-(4- cyandbenzyl thio)-1, 2,5-thiadi azol
M p. 159- 161f[err]C

oxal ate (Compound 57) mp. 132-134[err]C. EXAMPLE 16
Exo- 6- ( 3- et hoxy-1, 2, 5-t hi adi azol - 4-yl )-1-azabi cycl o- [3.2.1] octane oxal ate

and Endo- 6- ( 3- etmymix?ﬂ?‘ﬂ RF atfiigred giver-gAght] ah Zepm cYRIBSE 3t YRl ] oct ane

oxal ate To a solard pouoéd siotbumee-280emy Thd Gvarpl ghase @ds exetdaredl
was added endo- Gpitdr ebhé&¥ q3lx 216y i) AGinaZ&dmAned ether phases were

heat ed at 50 er?{% % &J‘%(Z:e gﬁ%t%é\?a%% é%s{q{%l L@\Z pu%lrl%do%%it Q{Ah/éng );Ejgtrag Wgrsld

yl)-1-azabi cycl

the m xture

Mp. 110-

10

15

20

25

30

35

L o Eeatanby threrel Ehe) c RE8H de 2(91 38 8D ilY).

organi ¢ pha- ses were dried and evaporated. The residue was purified by

col um chr omat ogr aphy el uent (CH er rgsampgs 1/ MeOH TEA, 9:1: 0. 25).
first fractions contained the exo corrpouna, whi ch after crystal lization

with oxalic acid in acetone was coIIected in 50

ield
3-Chloro-2-(3-ethoxy~-1,2,5-thiadiazol~ X azablcyclo~
[3.2.1]oct-2-ene oxalate

To a solution of sodium (230 mg, 10 mmol) in’abs., ethanol
(50 ml} was added 8-ethoxycarbonyl-3-chloro-2-(3-chloro-
1,2,5-thiadiazol-4-yl)~8-azabicyclo[3.2.1]Joct-2-ene (670
mg, 2 mmol). The reaction mixture was heated at reflux
overnight, evaporated and conc. HCl (40 ml) was added.
The reaction mixture was heated at reflux for 4 days,
‘evaporated and basified with a 28% NH3 solutlon The agu-
eous solution was extracted with ether (3 x 75 ml) The
combined ether extracats were dried and evaporated. The
residue was purified by column chromatography.(eluent

CH Clz/MeOH, 9:1). Crystallization of the free base with
oxalic acid in acetone gave the title compound in 110 mg
yvield. (Compound 43). M.p. 178-180°C.

EXAMPLE 27 -

3-Chloro-2-(3-chloro-1,2,5-thiadiazol-4~yl)-8-azabicyclo-
[3.2.1]oct-2-ene oxalate

To a solution of B8-Ethoxycarbdnyl-3-chloro-2-(3-chloro-
1,2,5-thiadiazol~4~yl)-8~azabicyclo[3.2.1]oct-2-ene (1.7
g, 5 mmol) in dry toluene (50 ml) was added AlCl3 (2.6 g,
20 mmol). The reaction mixture was slowly heated to 80°%
and kept at this temperature for 10 min. After cooling to

~4-yl)-1-

(20 ni)

The
The

(Conpound 19).



112 C. The next fractions contained-the endo conpound, which after
crystallization with oxalic acid in acetone was collected in 20 ng yield.

(Compound 20). Mp. 127- 129C. EXAMPLE 17

Exo- 3-(3-chloro-1, 2,5-thiadi azol -4-yl)-1-aza cyclo- [2.2.1] heptane
oxal at e and Endo- 3-( 3- chloro 1,2,5-thia- _

di azol -4-yl) - 1- azabi (é n{'p rgt%rlezqgt ?ﬂﬁeag .253':'1 ar'r;[:L?cture 2w5asApoSuQ':|elE{t J:r?nic%f

endo/ exo- 3- chl or o- 3-
di azol -4-yl) - 1- azal®® y%ﬁi-[fz?é ﬂi]%ﬁt%ﬁ‘?eNE@H Fogutonmihy §3yeaps.Phéshanol
(100 M) was treat etdswesttirat@88d p&]ﬂhackkzmrgom canbomil)n ahdatombsheker-at 20

psi for 4 h. The Sthié extract) wies ddilheshd: ﬁ%@_’lo e\éﬂ@Oé@JgggatJA%ﬂa@SI due

was purified by colum.c rorratlp%ragl;%/z, el uent %% 1).
The first fractionSe¥HHEarAR LOIFE2EKFEoRDIRHTIO* t@hs%\lftt EFCR3FEERTT i zat i on
with oxalic acid ftongimeetbactigilaerompgendoltiedd eld 6 @ 6@mpguyd ed7d, ( Conpound

21). Mp. 138-140[grpl G941095°%The next fractions contained the endo
conpound, which after crystallization with oxalic acid from acetone, was

col l ected |n‘ 450 ny yield. (Oorrpggnd Zg}bmpl};/lEp28 118-121C. EXAMPLE 18

The following compounds were made in exactly the same
manner as described in Example 16 using the appropriate

alcohol:

Exo- 6 (3 pentyloxy-1,2,5~thiadiazol-4~yl)-l-azebicyclo-
[3.2.1]Joctane oxalate (Compound 59), m.p. 122j{23 C.

¢

Endo-6-~(3-~pentyloxy-1, 2, 5-thiadiazol~-4~yl)-1-azabicyclo~
I
f3.2.l]octane oxalate (Compound 60), m.p. 124-125%%.

" EXAMPLE 29

A. 4-Chloro-3-formyl-l-azabicyclo[3.3.1]non-2-ene

To DMF (50 ml, D.68 mol) was slowly added POCl, (S50 ml,
0.54 mol) at 0°C over 1 h. 1-Azabicyclo[3.3.1]nonane-4-
one hydrochloride (17.5 g, 0.1 mol)} was added in one por-
tion and the reaction mixture heated at 100°C for 1 h.

After cooling the reaction mixture was poured on ice
with potas-

(1000 g) and the reaction mixture neutralized
with ether

sium carbonate. The water pgase was extracted
(5 x 200 ml). The organic phase was dried over MgSO4 and
evaporated. The residue was purified by column chromato-
graphy (eluent: CH2512/CH3OH (9:1), vielding 17 g of the

title compoung.



15 Endo- 3- ( 3- net hoxy-1, 2, 5-thi adi azol -4-yl)-1-azabi cycl o- [2.2.1] heptane
oxal ate 20 To a solution of sodium (110 ng, 5 nmol) in nethanol (20 m)
was added endo- 3-(3-chloro-1, 2, 5-thi adi azgl -4-yl)-1-

azabi cycl o[ 2. 2. 1] heptane (110 ng, 0.5 mmol ). The reactlon m xture was
heated at reflux for 60 h and evaporated. \Wa- ter m ). was added, and
the m xture wasBext4&dLlesr W B- %Oronge:t%>5l‘éli‘l’€d&ﬁ%3r |4dé’l(41">?2561"n1 ). The

or gani ¢ phases wer eydilbesl andnavegrenatesliaide resi due was purified by

col um chromatography eluent (CHerr]lClerrl/MOH 0. 1) Crystallization of
the free base with oxalic acid from acetone/ et her cave the title conmpound
in 40 ng yield. (Conpound 23). . 104- 106% C. EXAMPLE 19

Exo- 6- ( 3- Hexyl t BP A POQUBi‘t%Péd‘P’éf’iéF ﬁc’ﬁ £21% ZabPLyEIPG) FE¥SPS 2 1] oct ane
oxal at e 26 To1@0 sal)uvarddéd eicehboxd-3elibond -1 Zaickhitalilaiol 1 4- yl ) -

1- azabi cycl o] 3. 2od]REhanei 4,228, N mhoD) MEBLIsd nDFEri28 ) wASLcadded
sodi umhydr ogen Syl f o IORARYEL A 634230 By S 0afTPlks dhReaB2GHI ON M xture

was stirred at 0%
wise. The reaction mixture was stirred at room temperatu-

re for 2 h. The precipitated crystals were filtered and
suspended in water/EtOH (4:1, 120 ml). Ammonium chloride
(6.0 g, 100 mmol) and ammonium hydroxide (28% in water 10
ml) was added and the reaction mixture was stirred at
room temperature overnight. The water phase was extracted
with methylene chloride (5 x 100 ml). The organic phases
were dried over magnesium sulphate and evaporated. The
residue was dissolved in DMF (50 ml) and added dropw;se
+o a solution of sulfurmonochloride (20 ml, 250 mmol) in
DMF (30 ml) at 0°c.. The reaction mixture was stirred at
room temperature for 4 h, then crushed ice ((500 g) was
added. The precipitated sulfur was filtered off and the
filtrate washed with 1 M hyd:ochloric acid solution (2 x
100 ml) the combined water phases was basified with ammo-
nia (28% in water) and extracted with ether (4 x 200 ml}.
The combined organic phases were dried and evaporated.
The residue was crystallized as the oxalate salt from
acetone/ether to give the title compound. Yield 10.8 g
(Compound 61) m.p. 149—150°C.

EXAMPLE 30

4-Chloro—3-(3—propyloxy—l,2,5—thiadiazol-4—yl)-1—azabi-
cyclo[3.3.1]non~-3-ene oxalate

To a solution of sodium (0.23 g, 10 mmol) in n-propanol
(10 ml) was added 4-chloro-3~(3-chloro-1,2,5-thiadiazol-



|
perature forl 1 h. Potassium carbonate (1.38 g, 10 mmmol ) and 1-hexyl brom de
(335 ng, 2.5 nmmmol ) was added and the m xture was stirred for 1 h. 1N HCl
solution was added and the m xture extractedq with ether (2 x 50 m). The
aqueous solution was basified with a 28% N 3sol ution and extracted with
ether (2 x 50 m). The ether phase was dried and evaporated. The residue
was crystallized- as-g¢ihe lexadmicgcsat 1. 3. L dvnacgesmneberherg, i D A )ograd el d.

(Com pound 29. M fusckifis bili8ie] fas BXAMA Ec200ENSof o) hovhsgeATpAUNds ver e
made in exactly the samp ganpgr a5 desciihed, i Xaple 19.5.0a Lhe

appropriate al kyl bt
Exo- 6- ( 3- butyl t h| A W3 tE_etiegd( A2p15040Y) ) The FAHET chRass- v .p2sifiRd ane
oxal at e. (Corrpound.u&ﬁ) soM® potdSsitAbEarbonate and extracted with ether

Exo- 6- (3-pentyl t h:j(é L. 95 5nlt)h' %Hé %%ane&/'elﬁér BRPLEYL LBz (3124 1dRGt ane
oxal ate. (Conpoun gC
Exo- 6- (3- et hyl t hi d"a?n s%”"t ﬁuéﬁ?ﬁezgf’ AEXAPPE RS aBPR ESG91S 3735, 37%¢PARe
oxal ate. (Conpoundi2g§. asvithe a%5glatgOsalt from acetone/ether to give the

Exo- 6- ( 3- propy! t hit@tie Zedmgohadivazol - #eoy hy - (boaapaxmcmsgl)qn d.31221] oct ane
oxal ate (Corrpound §9x. M p 173-174[err] C. EXAMPLE 2
Endo- 3- (3-pentyl t h| 0- Q_;L 5-t hi adi azol - 4-yl) - 1-azabi cyc- | o[ 2. 2. 1] hept ane

f umar at e
EXAMPLE 31

The féllowing compounds were made in exactly the same
manner as described in example 30 using the appropriate

alcohol:

4 Chloro-3- (3—pentyloxy ~1,2,5~thiadiazol-4-yl)-1-azabi-
cyclo[3 3. l]non—3 ene oxalate (Compound 63) m.p. 114-

1157 °c

4-Chloro-3~(3-methoxy-1,2,5-thiadiazol~4-yl)-1-azabicyc-
lo{3.3.1]non-3-ene oxalate (Compound 64) m.p. 103-104°C.

EXAMPLE 32

4-Chloro-3-(1,2,5-thiadiazol-4-yl)~l-azabicyclo[3.3.1]-

non-3-ene coxalate

To a solution of sodium (0.092 g, 4 mmol) in isopropanol
(40 ml) was added n-butylmercaptan (270 ml, 3 mmol). é4-
chloro-s—(3-chloro-l,2,5—thf%diazol-4-yl)—l-azabicyclo—
[3.3.1]Jnon-3~ene (0.82 g, 3 mmol) dissolved in isopropa-
nol (10 ml) was added and the reaction mixture was stirr-
ed overnight at room temperature. The reaction mixture
was evaporated and hydrochloric acid (1 M, 100 ml) was



27 To a solution of endo-3-(3-chloro-1, 2,5-thi adi azol -4-yl) -
1-azabicyclo[2.2. 1] heptane (215 ng, 1.0 mmol) in DMF (20 nl) was added

sodi um hydr ogensul fi de nonohydrate (230 ng, 3.0 mml ). The reaction m xture
was stirred at roomtem perature for 1 B4 Potassium carbonate (1.38 g, 10
mmol ) and 1-pentyl brom de (0.45 g, 3 nmol) was added and the m xture was

stirred for 1 h,sd M PM&’R%‘%QLO%A c agésdgégniiterdl ﬁpﬂ( 1001 (), yas, added and
€

the m xture extracted W t e aqueous sol ution was
basified with a™2BRPREFEET 158 B rPuRTSERt FAEPEP Wi B SHETCECS x 75 ).
The et her phasevwitds ethéed 3and7Tevdportiteedrogditie phaiadvesvidedrymt al | i zed as
the fumarate Saé&aﬂo&‘@ﬁécﬂe@l'ﬂéefé]ﬁfduéma&59uf(ﬁn¥:ﬁeb‘ﬁl cofl Gafmobdatd3) . M p.

120-122[ err] C. 5‘2%’34?. Eezé?elnth 'Qategqe90m0teﬂgsfea@r§ag@q§sl& gxactly the

same nmanner as n_exa usi Q% ap %I‘I at € ar’ Kyl br om de:
Endo- 3- ( 3- hexyl t#itd#%¢ 275t RYH a?%’r EIW) tBQ%bti g FZ 3518 hept ane

f umar at e. (Corrpmﬂmu{%@r) YipLg. 2500 Pg 10mepy]dC65) m.p. 175-77°

Endo- 3- ( 3- ( 3- phenyl propyl thi o) -1, 2, 5-t hi adi azol -4-yl)-1-

azabi cycl o[ 2. 2. 1] hept ane oxal ate. (g&ompgsng 35). M p. 119-120[err]C

(-) 3-(3-Butylthio-1,2,5~thiadiazol~4~yl)-l-azabicyclo-
[2.2.2]octane (+) L-tartrate

To a solution of (+) 3~butylthio-1l,2,5-thiadiazol-4-yl)-~
l-azabicyclo[2.2.2]octane (free base of compound 13, ex-
ample 10) (5.5 g, 19.43 mmol) in ethanol (50 ml) wds gdd—
ed a solution of (+)L-tartaric acid (2.9 g, 19.4 mmolf in
water (10 ml). Ether (approx. 200 ml) was added to the
solution to give a slightly unclear solution. The title
compodnd was precipitated'ovefnight and the crystals col-
lected by filtration (3.05 g). Recrystallization twice
from et@anol (20 ml1) and ether gave the pure (-) enantio-
mer (1.90g) (Compound §5), m.p. 106-108°C. [N i ce pase)
= -15.80° (C = 4.05 MeOH).

EXAMPLE 34

(+) 3-(3-Butylthio-1,2,5-thiadiazol~4~yl)-1~azabicyclo-
[2.2.2]octane (-)D-tartrate

The motherligquour from the cryé%allization with (+)L-tar-
taric acid (example 33) was evaporated and the residue
treated with 50% NaOH in water and extracted with ether.
The combined ether phase were dried and evaporated to
give crude free base of the title compound (2.9 g, 10.2



Endo- 3- (3-butyl thio-1, 2,5-thiadi azol -4-yl)-1-azabicyclo- [2.2.1] heptane
fumarate. (Conmpound 36). Mp. 106-108C.

Endo- 3- (3-propyl thi o-1, 2, 5-thi adi azol -4-yl)-1-azabi cycl o- [2.2.1] heptane
oxal ate. (Conpound 37). Mp. 169-170C. 28 EXAMPLE 23

Exo- 3- (3-pentyl thio-1, 2,5-thiadi azol -4-yl)-%kgazabi cycl o- [2.2. 1] heptane
oxal ate To a solution of exo-3-(3-chloro-1,2,5-thiadiazol -4-yl)-

1-azabi cycl o[ 2. 2. 1] %égane (215 ng, 1.0 nmol) in DVF (20 nl) was added

sodi um hydr ogensul "nefe) -nBRBHEAFLAH® WeE3015/AP1ved L3 nolThES redc RO P ni xt ure
was stirred at roosplwitonpef gt-Yr p-fattatidi.acPot @ssdug) car.Romadle (d. 38 g, 10
ol ) and 1-pentyl piouti dg 4D 48 GaaddalPlner s Added Andnk haidyire vas

stirred for 1 h. 1 chl oric aci.d so Has added and
the mixture extrac?rgéd% tﬁlt ShSPTRADG %Jﬁacrrf’)‘ta %eo‘(éeﬂneggg sohl ufTon was

basified with a 28%m8§%|qptl|leﬁt%ﬂqme&itlrtaétw \nfltihr%quéFaJ(lazﬁtw m). The
et her phase was driwgdeabsor\GApehidl REhed f@%véeﬁhé?llper&va(&)crayﬁﬂlohéied as the

oxal ate salt from § N&YonbBuP %W n.ige! 906-(1@9“@0%&? -
(f b )
120-122ferr] C. E j;%.fg:;gél (C = 4.09 in MeOH). ree as€

EXAMPLE 35

3-(3-Amino-1,2,5~-oxadiazol-4~-yl)-1l~azabicyclo{2.2.2]~

octane fumarate

To a solution of crude (l~azabicyclo({2.2.2]Joctan-3-yl}-
hydréxyiminoacetonitrile {10 g, max. 29 mmol) (example
1C) in methanol (50 ml) - was added a methanol solution of
Hydroxylamine (prepared from NH,OH, HCl (4.2 g, 60 mmol)
in methanol (60 ml) and sodium (1.38 g, 60 mmol) in me-
thanol (60 ml)). The reaction mixture was stirred at 40°C
for 18 h and evaporated to give the crude amide oxime de-
rivative. The residue was treated with excess of POCl, at
45°C for 18 h. Water and sodium hydroxide was added to
abtain alkaline pH and the aqueous mixture extraéted with
chloroform. The combined organic phases were dried and
evaporated to give the free base of the title compound &s
a solid (yield 570 mg). MS: MY: 194, Crystallization as
the fumarate salt from isopropanol gave the title com-

pound (110 mg) (Compound 66), m.p. 60-75°C.
EXAMéLE'SS

A. G5-Carboxaldehyde~l-azabicyclo[3.2.1]octane

To a solution of l-azabicyclo{3.2.1]Joct-5-yl-N-methyl-N-



The followi ng conpounds were nmade in exactly the same manner as descri bed
I n exanpl e 23, using the appropriate al kyl brom de:
Exo- 3- (3-hexyl thio-1, 2, 5-thi adi azol - 4-yl B61- azabi cycl o- [2.2. 1] hept ane
oxal ate. (Conpound 39) Mp. 102-103C.
S 2 Tt A L 4 K A Uiy ot
Exo- 3- ( 3- ( 3- pherﬂp%r’@ﬁyr’ﬁﬁl%?)dei ‘?mé?wﬁﬁ? a?dl La¥otar, soiytion of DIBAL
azabi cycl o 2. 2. 1pbhegt,ane ou)ase. -6600nTen terdgratite of] 26 F2RC 29
Exo- 3- (3- but yl t B g5 hni%ted Niaadb8Zleadty i de azAPCYSIR- 3D 2m_21 1}aﬂmapt ane
oxalate. (Compound, 421, M5 188 153165 Gy %wtgc Fub s

clo- oct -

8- Et hoxycar bonyl™- 3% Mot o- for ene 10 To a

sol ution of dry5Mvrassasdged G°6t%|°F1finr%fF§l FEEEUFR S5t m‘i&%r%dded

POCl [err] (75 ghyfr&ureh)wad eQaddfased] @ vacuo. The aqueous residue

8- Et hoxycar bonyl,» 8- Azabb§ Y&e2h3gi® klkosdcain eedpdrR@utd arg, ther?@vapd) di ssol ved

o, Gt er O] 00 W s s TR, sactianmatusr s ot 1
en a

over night at
The phages Weresidue and extracted w:Lth methylene c orlé)e (%e V?Oter ‘1 000 m)

The combined methylene chloride phases were dried and

evaporated to give the title compound as an oil. Yield

2.75 g.

B. 2-Amino-2-(l-azabicyclo[3.2.1]oct-5-yl)acetonitrile

;
To a solution of potassium cyanide (1.43 g, 22 mmol) iﬁ
water (20 ml) 5-carboxaldehyde-l-azabicyclo[3.2.1}octane
(2.75 g, 19.8 mmol) was added over 30 min. at 0-10°C.
Acetic acid (1.26 ml, 22_mmol) was added to the reaction
mixture over 30 min. at 5-10°C. The reaction mixture was
stirred at room temperature for further 18 h and cooled
to 5°C.. Aqueous sodium hydroxide was added to obtain al-
kaline pH and then extracted with methylene chloride (3 x
200 ml). The combined organic phases were evaporated and
the residue was treated with a solution of ammonium chlo-
ride (3.8 g, 72 mmol) in water (10 ml) and 25% agueous
ammonia (5 ml). The reaction mixture was stirred at room
temperature for 18 h and then extracted with methylene
chloride. The combined organic phases were dried and eva-
porated to give the title compound. Yield. 1.67 g.
c. 5—(3—Chloro—l,2,5—thiadiazel¥4—yl)-l-azabicyclo-
[3.2.1]octane oxalate




separated and the water phase extracted with CHerr]CJ[err] (2 x 200 m).
The conbined CH err]C[err] extracts were washed with a saturated

NaHCO err] solution and water, dried and evaporated to give 70 g of the
title conpound, which was used in the 20 amext step without further
purification. B. 8-Ethoxycarbonyl-3-chl oro-2-(3-chloro-1, 2, 5-thiadi a-
zol -4-yl)-8-azabigygcl.0[ 3, 2..1] oct - 2- o . Pot as cyani d 8 0.13
nmol ) and ammoni umEcPh O%I%r zibbcycg E%?z F VY ascs%fmlgeug %115 o . anmount
of water. 8-Ethox§cdPoBRA- Saékﬁ’tﬁsé’l?eq d FE“QZ‘&H CPE| B[PLtAqn oct 2- ene

(23 g, 0.1 mol) oPEseled rionoBhFori2B (A -57wab, 30 mneiddéd. DIFhé L G8ot i on
Eﬂét urﬁI was stir (rjm B8P FLHGIRE 2R o‘fcur@né Headtddy mdxbhan w@gdé?cdrEOda 5 rl:l
ydrochl ori c aci ut i on ueo aevvaoguextracte Wi t
ether (3 x 75 m ) F% s %‘f’?eérc? u}? for ég(}‘ Ferr & of Ut Sn"5R& ext r act ed

with ether (4 x 1mnmva)terrhéoémeﬁnﬁr?@s*égmswotaﬁm PReTGHSE W38 r act | on

were dried, evapa@ddeédkslawdydi Bhe adkakichel neddVEoH Sixthye wHE sx=dctied on was
added to sul phur JIRROLIHQ | 816 (5b8. §1ganQ & @BhDideR OMed BRaddy) . The reac-
30 tion mxture vvas Scsxlll;aléiegn Ve%l:apor d a‘I‘her (%gg}.éuen?gg(?tmg) was Ccrys-
‘ tallized with oxalic acid from acetone/ methanol to give
the title compound. Yield 710 mg (Compound 67), m.p.
137.5- 139.5°C.

EXAMPLE 37

5-(3-Hexylthio-1,2,5-thiadiazol-4-yl)-1l-azabicyclo-

t3.2f1]octane oxalate

I

Sodium hydrosulfide monchydrate (326 mg, 4.4 mmol) wes
added to a solution of S—(3—chloro-l,2,5—thiadiazol—4—
yl)-l-azabicyclo[3.2.1]octane oxalate (350 mg, 1.1 mmol)
in DMF. (20 ml) at room temperature and the reaction mix-
ture was stirred for 30 min. Potassium carbonate (1.24 g,
9 mmol) and 1-bromohexan (561 pl, 4 mmol) were added and
the reaction mixture was stirred for 3 h. Water (50 ml)
was added to the reaction mixture and the agueous phase
extracted with ether (3 x 200 ml). The combined ether
phases were dried and evaporated to give the crude free
base of the title compound (220 mg). The residue was
crystallized as the oxalate salt from acaetone to give
the title compound. Yield 200 g (Compound 68), m.p. &7~

69°C.



and po {e The water phase was extracted with ether (3 X
100 m mm mmgmgﬁft her phases were dried and evaporated. The residue
was purtfie y uC chronat ography;geluent: CHerr]C[err]). Yield
3.2 g as an oil. EXAMPLE 26 '

3-Chl oro- 2- (3-et hoxy-1, 2, 5-thi adi azol - 4-yl ) -8-azabi cycl o- 10
"[3.2.1] oct - 2- eneClepdMBat e To a sol ution of sodium (230 ng, 10 nmol) in abs.,
et hanol (50 m) was added 8-ethoxycarbonyl - 3-chl oro-2-(3-chloro- 15

1, 2,5-thi adi azol 1 4- ¥l rodbRaabbeY-Rl3 2. 1] oct-2-ene (670 ng, 2 nmmol ). The
reaction mxture was heated at reflux overnight, evaporated and conc. HC
(40 mM) was added. The reaction m xture was heated at reflux for 4 days,
evaporated and basified with a 28% NH err] solution. The aqu- 20 eous
solution was extracted with ether (3 x 75 m ). The conbi ned ether extracats
were dried and evaporated. The resgdue wgs purified by colum

chromat ography (eluent CH err]d|[er oH 9:1). Crystallizg{'on of the
free base with oxalic acid in acetope ve the title conpound in 110 ng 25
yi el d. (Conpound 43). Mp. 178-180 MPLE 27

3-Chl oro-2-(3-chloro-1, 2, 5- thladlazol 4-yl)-8-azabi cycl o- 30
[3.2.1] oct-2-ene oxalate To a sol ution of

8- Et hoxycar bonyl - 3- chl or o- 2- ( 3- chl or o-

1, 2, 5-t hi adi azol - 4 yl ) -8-azabi cycl o[ 3..2. lﬂoct 2-ene (1.7

wherein X is oxygen or sulphu

wherein G is selected from the group of azabicyclic

ring systems consisting of

wherein the oxadiazole or thiadiazole ring can be
attached at any position;

Rl and R2 may be ﬁresent at any position, including
the point of attachment of the oxadiazole or thiadia-
zole ring, and independently are hydrogen, -OH, halo-
gen, —NHZ, carboxy, straight or branched Cl_s-alkyl,
straight or branched C2_5—alkenyl, straight or branch-
ed C2_5—alkynyl, straight or branched Cl_lo—alkoxy, or
straight or branched C; g-alkyl substituted with -OH;



35 g mmol) in dry toluene (50 mM) was added Al [err] (2.6 g, 20

, 5
mml)immr"ﬂﬂ'" gt ure was slowly heated to 80C and kept at this
tenper atiing w,,”nm( After cooling to 31 roomtenperature the
reaction mixthre”wes poured on ice and basified with a 50% NaOH sol uti on.
The aqueous phase was extracted with CH[err3]QCI [err] (3 x 100 m). The

conbi ned or- ganic_extracts were dried over MgSO err] and evaporated. The
resi due was crysta:F Ijjsze\gdﬁggetnheseg%abafeeozsaahctanérremntg_cgaongl,t o give the title
compound. - Yi el d 1o 6 0oL CNPRUHAL ¢, Dhd 9 LISLEITLG: EXRVELE 28 The

fol |l ow ng conpounds Ware made i n exaét¥y the same manner as described in

Exanpl e 16 usi ng ¥ Spps G ¥EY¥ al cohol :
Exo- 6- ( 3- pentyl oxy-1, 2, 5-t hi adi azol -4-yl)-1-azabi cycl o- [3.2.1]octane

oxal ate (Compound, 58k, p Mrepddderkd3Care 0, 1, 2, 3, or 4; ==X

Endo- 6- ( 3- pent yl oxy- 1,%, 5-t hi adi azol -4-yl)-1-azabi cycl o- [3. 2. 1] oct ane

oxal ate (Conpound 60), mp, 124-125[err]C. EXAVPLE 29 A

4- Chl or o- 3-f or ny|*=1- az%@cl%‘[&%ﬁ(on-?-ene To DMF (50 m, 0.68 nol) was

slowy added POCl[err] (50 ni,
: R is Y which represents hydrogen, halogen, —CN,'—CHO,
-0H, —OR4,--SR4, -NH,, —NHR4, —NR4R5, —NO2, —SOR4,
_502R4,4—COR4, -COzRa, ~CONH,), ~CONHR?, —cowaégs,
-CH=NOR", phenyl, phenoxy, benzoyl, benzyl or benzyl-
oxycarbonyl groups optionally substituted with halogen,
-CN, Ci_4—alkyl or Cl~4-a1koxy; or R is a 5 or 6 mem-
bered heterocyclic group containing one to three N, O
or S atom(s) or a combination thereof being saturated,
ﬁartiy saturated or aromatic, R4 substituted with Y or
X54 substitutei with g wherein X has the meaning de-
fined above; R and R™ independently are straight or
branched C,_;5-alkyl, straight or branched C,_,5-alke-
nyl, straight or branched Cz_ls-alkynyl, phenyl, phen-
oxy, benzoyl, benzyl or benzyloxycarbonyl groups opti-
onaily‘SUbstituted with halogen, -CN, Cl_4—alkyl or

~alkoxy; or R4 and R5 independently are 2 5 or 6

c
1-4 )
membered heterocyclic group containing one to three N,
O or 8 atom(s) or a combination thereof being saturat-
ed, partly saturated or aromatic; or a salt thereof

with a pharmaceutically acceptable acid, or a prodrug

thereof.

2. A compound according to claim 1 selected from the

»

following:

3-Chloro-3-~(3-chloro-1,2,5-thiadiazol-4-yl)-1l-azabicyclo-
[2.2.2]octane



0.54 at 0C over 1 h. 1-Azabicyclo[3.3.1] nonane-4- one hydrochl oride
(17.5’1&!"" mmﬂ'mmn dded in one por- tion and the reaction m xture

heat ed ) ﬁ' . After cooling t4me reaction mxture was poured on
ice (1000 g) and the teaction mixture neutralized with potas- sium
carbonate. The e S xtracted w.th ether (5 x 200 . The
organi ¢ phase ﬁ%@gaé?gg%6€€$%%ﬁ ‘%%F%EghgléV%%B%g?ﬁéﬁ"fﬁ%b¥%%}%he was
purified by col ifmA - tH5Rato- graphy (eluent: CHerr]C[err]/CH err] OH
(9:1), yielding 17 g of the title conpound. 32 B.

4- Chl or 0- 3- ( 3- chveERu#-3, b3 tnicadik@agb; f-tHi halaazabi¢1 LyMCkodricdecd] non- 3- ene
oxalate To a SQB%El%.]%EtQ§§|iC acid (9.0 g, 100 mmol) in water (100 m)
was added 4-chl oro-3-fornyl-1-azabicyclo[3.3.1]- non-2-ene (17.0 g, 95
mrol ). Pot assium cyanide (6.8 g, 10 mmol) dissolved in a mn. anount of
wat er was added@-dedfethpkgel, ZThethiedderon 3nvkl urleanalsiatilofad-dlogtoom
tenperatu- re f2oen2 h. The precipitated crystals were filtered and
suspended in water/EtOH (4:1, 120 nml). Ammonium chloride (6.0 g, 100 mmol)

and anmoni um hydroxi de_ (28% in_water 10 m) was added and the reaction
m Xt ur e maéostilr#atﬁgﬂyl xy-1,2,5~thiadiazol-4~yl)~l-azabicyclo[2.2.2]~

oct-2-ene

3-Hexyloxy-3~(3-hexyloxy-1,2,5-thiadiazol-4-yl)~l-azabi-
cyclo{2.2.2]octane

15 ]
3-(3-Hexyloxy-1,2,5~thiadiazol~4-yl)~-3~hydroxy-1-azabi-~
cyclof2.2.2]octane h

3-(3~Chloro-1,2,5~-thiadiazol-4~yl)-1-azabicyclo{2.2.2]~

20 octane

3~(3-Ethoxy-1, 2, 5-thiadiazol~4-yl}-l~azabicyclo([2.2.2]-

octane

25 3~(3~Propoxy-1,2,5~thiadiazol~4-yl)~-1l~azabicyclo[2.2.2]~

octane . ,

3-(3-Butoxy-1,2,5~-thiadiazpol~4~-yl)-1l-azabicyclo{2.2.2]-
octane ' '

30
3-(3-Pentylthio-1,2,5~thiadiazol-4-yl)~-1-azabicyclo[2.2.2]~

octane
3-(3-Butylthio-1,2,5~thiadiazol-4-yl)-1-azabicyclo[2.2.2]~
35 octane



room teg'mmure overni ght. The water phase was extracted with methyl ene

chlorid 3’! U"m” he organi ¢ phases were dried over nagnesium
sul phates e!" The resi due was q%ssol ved in DMF (50 m) and added

dropwi se to a solutfort of sulfurnonochloride (20 M, 250 mmol) in DVF (30
m) at O[err]C The reaction mxture was stirred at roomtenperature for 4
h, then crushed Bc&3{HeBpbtiglo-wag, Stihe ddidpied-Hrddrprizakidysid Fur - dbs
filtered of f andothenefiltrate washed with 1 M hydrochloric acid solution (2

x 100 m) the conbi ned water phases was basified with ammop- nia (28%in
ni ¢ phases

water) and extragted with ether (4. x 200 )...The cambin or ga
were dried and e§é§36r(§nt‘%‘?ﬂtyf‘ﬁﬁ°ﬁ’ 'hdﬂg“]\nég}’?:ﬂ}?pé?f? “éldygg'lt’ﬁgabxal ate salt
f r om acet one/Set hekcycdo R 1d 2lhetane | e conpound. Yield 10.8 g (Conpound 61)

m p. 149-150[err] C. EXAMPLE 30

4' d]l Or O' 3' ( 3' pr |_ Y' ~ I gb _Zlob' g':‘M.J' a}é a_._gl_'l _1__ b-__

cycl o[ 3. 3. 1] non- -R)eén go%ﬁhé?gn%ltg sgl ution 5%1 soicaicizlum {0) 23‘3531 10 ol ) in

n- propanol (10 nfCiRbg-Z=dd8a 3 %hl or 0- 3- (3-chl oro- 1, 2, 5- t hi adi azol - 33

4-yl)-1-azabicycl o[ 3.3. 1] non-3-ene (0.274 g, 1 mol). The _
‘10 Exo-6~(3-chloro-1,2,5~-thiadiazol-4-yl)-1~-azabicyclo{3.2.1]}-

octane

Endo-6-(3~chloro~1,2,5-thiadiazol~4~-yl)-1l~azabicyclo[3.2.1]}-
octane

15
Endo-6-(3-hexylthio-1,2,5~thiadiazol-4-yl)-1-azabicyclo-

[3.2.}]octane

" Endo-6-(3-(5-hexenylthio)~1,2,5-thiadiazol-4-yl)-1-aza-
20 bicyclo[3.2.1]Joctane

Endo—6—(3—butylthio—l,2,5~thiadiazol—4—yl)-l—azabicyclo~
[3.2.1]ogtane

i5 Endo-6-(3-ethylthio-1,2,5~thiadiazol~-4-yl)-1-azabicyclo-
[3.2.1]octane ’

Endo-6-(3-pentylthio-1,2,5~-thiadiazol-4-~yl}-1-azabicycle-
[3.2.1]octane

30
Endo-6-(3-(3~phenylpropylthio)~1,2,5~-thiadiazol~4-yl)~1-

azabicyclo[3.2.1]octane

Endo-6-(3-(4-cyanobenzylthio)-1,2,5~thiadiazol-4-yl}-1-

15 azabicyclo[3.2.1]octane



reacti on m xture was heated at 60[err]Cfor 2 h. Hydrochloric acid (1 M

100 mm’m nd the water phase extract- ed with ether (2 x 50 m).
The w& aﬂwmﬁw[jﬂasi fied with solid poptassium carbonate and extracted
Wi th ether {3mx ). The conbi ned ether extracts were dried over

magnesi um sul fat e and evaporated. The residue was crystal- lized as the
oxal-ate salt f g AcetGieret er Pothgrdeaatie4ry )¢ -2&MiGURLC™ Yiel d 180 ng
(Conpound 62) mi3p2.1xtap@3C. EXAMPLE 31 The fol |l owi ng conmpounds were made
in exactly the same nmanner as described in exanple 30 using the appropriate

al cohol : 4-Chl -3z (3¢ aQxy-d..2.5=1 1) adj azal_<4- - d-fzabi -
cycl o[ 3. 3. 1] no%rngfje?\e&oﬁ%gﬁg%leq( %rp%ﬁ%%%%f)ﬁ %16%1(5 ilﬁ%lgr)fféffgr] C
4- Chl or o- 3- ( 3- et RoXdR°E38e5- t hi adi azol - 4-yl ) - 1- azabi cyc- | o[ 3. 3. 1] non- 3- ene
oxal ate (Conmpound 64) mp. 103-104C. EXAMPLE 32
4- Chl or 0- 3- (1, Zx5=8hi Adhasad-142Y5)thtadZald1CYCy0]-3 - 3zalicyBdT232ene oxal at e
To a solution of _sodium (0.092 g, 4 mol ) in i1sopropanol (40 m) was added.
n- but yl mer capt arefp(% m, 3 mol). 4-
chl oro-3-(3-chloro-1, 2,5-thiadi azol - 4-yl)-1-azabi cycl o- [3.3.1] non-3-ene
(0.82 g, 3 mMVIEpdd+3IS@-eblorarli 8 opitbpadiazol-~4-yl)-1-azabicyclo-

[2.2.1]heptane . :

Endo—3-(3—methoxy-l,2,S—thiadiazol—4—yl)—l-azébicyclo-
[2.2.1]1heptane

Exo-6-(3-Hexylthio-1,2,5~thiadiazol-4-yl)-l-azabicyclo-
[3.2.1]cctane i

Exo-6~(3~butylthio-1,2,5~thiadiazol~4-yl)~-1-azabicyclo-
[3.2.1]octane .

Exo-6—(3-pentylthio—l,2,S—thiadiazol—4—yl)—l—azabicyclo—
{3.2.1]octane

Exo~-6~(3-ethylthio-1,2,5~thiadiazol~4~yl)-1~-azabicyclo-
[3.2.1]octane '

Endo-3-(3-pentylthio~1,2,5-thiadiazol-4~-yl)~1-azabicyclo-
[2.2.1]heptane

Endo-3-(3-(3-phenylpropylthio)-1,2,5~thiadiazol-4-yl)-1-
azabicyclo[2.2.1]heptane
Endo-3-(3-butylthio-1,2,5-thiadiazol~4-yl)~-l-azabicyclo-
{2.2.1]heptane



nol (10 d the reaction m xture was stirr- ed overnight at
room teg@‘!ﬁm '“ﬂm “ﬂﬂacti on m xture was evaporated and hydrochloric acid
) was® s 34 added. The water phase was extracted with ether (2
x 50 m ) basified with solid potassium carbonate and extracted with ether
(3 x 75 m). The organic phase was dried and evaporated. The residue was
purified by colum chromato- graphy (eluent: ethyl acetate) and the free

base was crys- tgldj_zed, W t h aI [ g)?cs' qh;%%g%[e‘;e_%ch OaEZ%kI\/P{ lh,e t| t I e

conpound. Yield 250 r%pﬁ 46

3-(3-Butylthio- 115 251 P&éf’azol 4-yl)-1-azabicyclo- [2.2.2] octane (+)
L-tartrate To a soI ution of (+) 3-butylthio-1,2,5-thiadiazol-4-yl)-

1- azabi cycl o[ 2. Zxdl-0ctBpentiI@QobaSE OthLaRasNd 13 ) - BXazadipy& ck0) (5.5 g,
19.43 mml ) in %@nﬂh 29, rri) was add- ed a solution of (+)L-tartaric acid
(2.9 g, 19.4 ter (10 mM). Ether (approx. 200 m) was added to
the solution to give a slightly unclear solution. The title conpound was
preci pitated ovéxnrghi3-aagyithdoet ySitaksialblazol ettvdd-byedableyaito-on (3. 05 g).

Recrystal | i zati qn.$W 8@ptane

Ex0-3-(3-propylthio-1,2,5-thiadiazol~4~-yl)-l-azabicyclo-
{2.2.1]heptane

Ex0-3~-(3-(3-phenylpropylthio}~1,2,5-thiadiazol-4-yl}-1-~
azabicyclo[2.2.1]heptane

Exo-3-{3~butylthio-1,2,5-thiadiazol-4-yl)~1l~azabicyclo-
{2.2.1]heptane

] )
3—Chlqro—2—(3—ethoxy—1,2,5-thi§diazol~4—yl)-S—azabicyclo-
[3.2.1]oct-2-ene

or salts thereof with pharmaceutically-acceptable acids

or prodriugs thereof.

3. A method of preparing a compound according to claim

1, comprising

a) reacting a compound of formula II

G-—'< _ (11)



-

m et hanol and ether gave the pure (-) enantio- ner (1.909)
mu l "ﬂul) lmOG 108[err]C. [[err]]free base) = -15.80 (C = 4.05
I\/E . 3-(3-Butylthio-1,246-thiadi azol -4-yl)-1-azabicycl o-

[2 . 2] oc tane YD tartrate The rmtherllquour fromthe crystallization with

(+)L-tar- tarlcW erqn(g }3) \éagg ed and_t he re5|d treated
with 50% NaOH in W h hereTﬁ"‘—c’bn‘\:ﬁ ned et her phase
were dried and ‘é’&'/épeﬂit%'éfitRo gﬁ)b EFlRfeOf'?Jé’é’lbagbt’bﬁzt:h@ %9 £P®" conpound
(2.9 g, 10.2 a3pmpoohd .oflfermgsi die was di ssolved in ethanol (15 m) and
a solution of (-) Dtartaric acid (1.54 g, 10.2 mml) in water (4 m) was
added. Ether was added to the solution and the title conpound precipitated
overnight. The crys- tals were collected by filtration and
recrystallization twice fromethanol/ether gave the pure (+) enantioner
(1.90 g) (Conpound 56), mp. 106-198[eny]C. [[err]](free base) = +
14.94[err]. (C = 4.09 in MeOH). EXAVHLCE ‘35 (III)

3-(3-Am no-1, 2, 5- oxadi azol - 4-yl )-C:L’- Ycycl o[ 2. 2. 2] -

~~ =—h

wherein G has the meaning defined above:; subsequent dis-
placement of Cl with an appropriate nucleophile gives a
compound of formula I wherein X is S, or

b} dehydrating a compound of formula IV “

— N-OH ” (1)
7/ y-on
R N-OH '

wherein G has the meaning defined above and R7 is alkyl,
amino, halogen, alkoxy or alkylthio, to form a compound
of formula V

5



oct an ol ution of crude (1-azabicyclo[2.2.2]octan-3-yl)-

hydroﬂ;}“ﬂﬁ&@c’&ln’(ﬂl e (10 g, max. 29 mml) (exanple 1C) in methanol (350

m) was+a I sol ution of hydroxylam ne (prepared from

NH err] OH, HO (4. 2 g, 60 mmol) in nethanol, (60 M) and sodium (1.38 g, 60

mml) in nme- thanol (60 m)). The reactlon mxture was stirred at 40[err]C

for 18 h and evaporated to give the crude am de oxinme de- riviative. The

resi due was treat $pIRileG e@n@esg lofvePOE} [mepningst dabirad PEOY®Hr ©I8 h. Water

and sodi um hydr oxi de was added to obtain al kaline pH and the aqueous

m >C<Iture ext;agt fdcwwg,gn?{ﬁ QrofQf laTJ;.lelf tgﬁgg{\e?flgrgﬁ%cgpg@,segn\@rf gl’l ed

and evaporated to_Qqive ree base o e ti £Qnp i

(yield 570 ng). %/f‘ ﬁ4 e’i@fﬁl by FRevR roce?‘ﬁe f’urgr%?atugg%(gll‘et%(g

i sopropanol gave ‘%iﬁél@fmﬂie@tc@fnﬂp@éﬁti a@li@?ﬁj’}“?ﬁ%%&ﬁ‘é@ﬁéﬁ ghiss.

60- 75[ err] C. EXANPEmpdund. ob-fearmooxal debyetin k- asachl cyclo[3.2.1] octane To a

sol ution of 1-azabicyclo[3.2.1]oct-5-yl-Nnethyl- 36

o opar 2o e & (K et g agomoolit B g@xggl%&ggaan 79014 ) was added
. of formula I wherein X is oxygen or sulphur;

wherein G is selected from the group of azabicyclic ring

systems consisting of

wherein the oxadiazole or thiadiazole ring can be attach-

ed at any position;

Rl and R2 may be bresent at any position, including
the point of attachment of the oxadiazole or thiadia-
zole ring, and independently are hydrogen, -~OH, halo-
gen, -NHZ, carboxy, straight or branched Cl_s-alkyl,
straight or branched Cz_s—alkenyl, straight or branch-
ed Cz_s-alkynyl, straight or branched Cl_lo—alkoxy, or
straight or branched Cl_s—alkyl substituted with -~OH;
R3 is hydrogen, straight or branched Cl_s—alkyl,
straight or branched Cz_s—alkenyl or straight or bran-

ched C2_5-alkynyl;



(26 5[err]C. The tenperature of the reac- tion mxture
L!S“I g HNT o O[err]C over 30 mn. and then cooled to -65[err]C
iLOC Iosr|c~ acid (75 m, 5N) wag added to the cold reaction
mxture and the tetra- hydrofuran was evaporated in vacuo. The aqueous
resi due was stirred overnight at roomterrperature and then evapo- rated.
Water and pet adsPiMmRAPEEREIE RS HddRd ot it PE-45i djeant extracted with’
met hyl ene chloride (3 x 300 m). The conbi ned net hyl ene chl ori de phases

were dried andlevapoir@l@ﬁ texr gi et title conpound as an oil. Yield 2.75
g. B. 2-Am no-2- (1 azabncyclo[% 2.3 oct - 5- yI)acetonitriIe To a sol ution of

pot assi um cyani de % .
5- car boxal dehyfe*g- %f@Bng%jp(nge’?t 8@29’%?8 g%lfge@ 3 8%l ) was added .
over 30 min. at-08, IOfRerr €8 Actl .c—élléRd (CXR2B .m-Nog,z -ﬁfﬁﬁﬁ) was added to the
reaction m Xt ur-eo r _&QR‘Fn n.cog r]-é‘oN n m xture was

%é

stirred at roomuiE éi.‘%&tlfo Agxg,hetfenggyp %ng quege;lg,li[err]c Aqueous

sodi um hydr oxi de was ad al h en extract ed with
met hyl ene chl oPFEERTR9Y! ZWW?F)OPt'FHEaJ?é'nﬁPﬁ%Ht&F her e

evapor at ed and-ENe Gegrdliernas ¢y gabbtPait A7 & $6l éltf‘r @ﬁ éfmeé.'hm)m um chl o-

ride (3.8 g, 72efs®lnetefomyilet ¢rdipntgntandizdnaqueatseampoia (5 n). The

reaction m xt UGE | ol 5 rd adlofAQIGTRAE ALY Bo1Y sh8uba@Rd then

extracted with t hyl ene 4
partl saturated or aromatic, R substituted ‘with.Y or

XR4 substituted with Y wherein X has the meaning de-
fined above; R4 and R5 independently are straight or
branched-cl_ls—alkyl, straight or branched Cz_ls—alke-
nyl, straight or branched Cz_ls-alkynyl, phenyl, phen-
oxy, benzoyl, benzyl or benzyloxycarbonyl groups opti- '
onally substituted with halogen, -CN, Cl_4—alky%ror.

1 4~alkoxy, or R4 and Rs independently are a 5 or 6
membered heterocyclic group containing one to three N,
0 or S atom(s) or a combination thereof being saturat-
ed, partly saturated or aromafic: or a salt thereof
with a pharmaceutically acceptable acid together

with a pharmaceutically acceptable carrier or diluent.

5. A pharmaceutical composition suitable for use im sti-
mulaﬁing the cognitive functions of the forebrain and
hippocampus of mammals, including humans, and in treating
Alzheimer's disease, glaucoma or providing an analgesic
effect, comprising an amount of a compound of formu - I
wherein X is oxygen or suiphur;

wherein G is selected from the group of azabicyclic ring

systems consisting of

This Sheet Has Been Replaced




chlorid i rgani c- phases were dried and eva- porated to give
t he tltﬁulﬂﬂm&i@”ﬂiﬂﬂﬁd 1.67 g. C
5-(3-Chlaro<l, @, azol -4-yl)-1-azabicyclo- [3.2.1] octane oxal ate
37 2- Am no- 2- (1-azabicycl o[ 3. 2. 1] oct - 5-yl )acetonitrile (1.67 g, 10 nmol)
was dissolved in DMF (10 m) and a solution of sul fur nonochloride (2.57
m, 30 mol) in DMV (10 ml) was added dropwi se at O[err]C. The reaction

m xture was stirr- ed at roomtenperature for 18 h and cooled to O[err]C
wher e- upon water (40 ;1) and aqueous p9tassiun1hydroxide was added sl owy.
The al kal i ne reaction xtur,e was extracted,with etherr(3 300 m) and the

conbi ned et her phases
crys- tallized with o
conpound. Yi#eld 7
5- (3-Hexylthio-1, 2, 5-
Sodi um hydr osul fi de nmono
of 5-(3-chloro-1, 2,5-thiadiazol - 4-

glive the title

ound @7).—tm p. 1B7°5- C. EXAMPLE 37
zol - 4-yl ) -MZa% ) octane oxal ate

10 wherein the oxadiazole or thiadiazole ring can be attach-

ed at any position;

R1 and R2 may be present at any position, including

the point of attachment of the oxadiazole or thiadia-
LS zole rihg, and independently are hydrogen, -0OH, halo-~
gen, jNHz, carboxy, straight or branched Cl_s—alkyl,
straight or branched C,_g-alkenyl, straight or branch-
edlpz_s—alkynyl, straight or branched Cl_lo—alkoxy, or
straight or branched Cl_sdalkyl substituted with -~OH;
0 : _ -

R3 is hydrogen, straight or branched Cl_s—alkyl,

straight or branched C2_5—alkenyl or straight or bran-

ched Cz;shalkynyl;

5 n and p independently are 0, 1, 2, 3, or 4; >;;;;<.

~e

P
=C .
\

\n/

is Rt—c§ or
- ~

R is Y which represents hydrogen, halogen, -~CN, -CHO,
2 -0H, -0R4, —SR4, -NH,, -NHR4, —NR4R5, -NOZ, -SQR4,

) ~SOZR4,4-COR4, -coznz, -CONH,,, -coNHrR?, -conr®RrZ,
~-CH=NOR~, phenyl, phenoxy, bengoyl, benzyl or benzyl-
oxycarbonyl groups optionally substituted with halogen,
-CN, Cl_4—alkyl or C;_ ,-alkoxy; or R is a 5 or 6 mem-

bered heterocyclic group containing one to three N, O

(¥])

or S atom(s) or a combination thereof being saturated,
partly saturated or aromatic, R4 substituted with ¥ or



yl)-1 - | 1] oct ane oxalate (350 ng, 1.1 mmol) in DVMF. (20 m) at
roomlgmtl&‘g gl H' Nthe reaction mx- ture was stirred for 30 mn.

Pot a e+ 1.24 g, 9 nmmol) angs1l-bronmohexan (561 [err]l., 4 muol)
wer e added and the reaction m xture was stirred for 3 h. Water (50 m) was

added to the rgaction mxtyre, and the a us phase extracted with ether (3
X 200 m). The %oﬁﬁgﬁ%’dtuécteée‘i’ és‘éréer\ﬁégé?%‘rﬂfegh%ﬁ“&a%%gp%reét ed to give tht(a
crude free bas®insg pRevesi & earDRPOtRIPPEISN tHY) 2 TR TREHAPE was

crystal lized ascariebedx@| gieabatlt, Fruahghtast dmentiedgye, 41rdkert| e conpound.
Y:c e:cd 20? n? E@q})gumi &) or MBfnchda Lg%fam{ v1, pB8nflAlpMenl. A clorrpound
o] ornul a err erein ; i > 1S selected
fromthe groupoxéﬁ" gé\g ‘{ngcf)%(%éyﬁ"l %y%%sg n}gsct:éoﬁgsﬁgslt %’QS’%{ O?g?r] wherein the
oxadi azol e or Milddi SR ERF Wéég ?é"&?’facﬁ@d Git- 23RV Po St i on;

01_4-alkoxy; or R® and R” independently are a 5 or 6
membered heterocyclic group containing one to three N,
C or S atom(s) or a combination thereof being saturat-
ed, partly saturated or aromatic; or a salt thereof
with a pharméceutically acceptable acid together
with a pharmaceutically acceptable carrier or diluent.
6. A pharmaceutical composition according to claim 4 or
5 in the form of an oral dosage unit, or an parenteral
dosage unit.

i
7. A pharmaceutical composition according to claim 4,
5 or 6, wherein said dosage unit comprises about,l to
about 100 mg of a compound of formula I or a-salf thereof
with a pharmaceutically acceptable acid together
with a pharmaceutically acceptable carrier or diluent.

8. A method of stimulating the cognitive functions of
the forebrain and hippocampus comprising providing to a
subject in need of such stimulation an effective amount
of a compound of formula I wherein X is oxygen or sulphur;

wherein G is selected from the group of azabicyclic ring

systems consisting of
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er(rj]lumm be present at any position, including the point of

atta ,mn’HE"M| azole or thiadia- zole ring, and i.ndependently are
hydr ogen,® - -NH err], carboxy, straight or branched

Cerr]-al kyl, straight or branched Clerr]-al kenyl, straight or branch- ed
Cferr]-al kynyl, straight or branched C err4%al koxy, or straight or branched
Clerr]-alkyl substituted with -OH 39 Rlerr] is hydrogen, straight or
branched C[err] - ahkyéin &h&a{b,g;&a%l%éneﬁ%@i@@ié liabkeny beOfcghai ght or

bran- ched C[err]edaggy onltand p i ndependently are 0, 1, 2, 3, or 4; is
[err] or [err]; Ris Yp fepresents hydr ogen, hal ogen, -CN, CHO

-OH, -ORerr], -SE{[err] -NH[err] -NHR[err], -NR[err]Rerr], -NJerr],
-SOR[err], - sq err ]ER{deRr | may Mmme}:t atqnerpr}ﬂ{fepn] mc@@]ilHﬁgar r],
- CONHlR[ err L CION% QfdihBL&f ra}ttaclgﬁm &he] mlcm%&}éhe tdlhe&?@a%a-{aﬁnﬁ o?/l
enz or benz an ou [ al ogen,
y y g n¥1 e%éex?ﬁg aha A%ﬁr%y&z Lot ergaél‘réﬂe 9
2

-CN, C[err]-al ky

heterocyclic gro@u‘b“'co i rﬁaﬁ@"ﬁﬁe sFﬁacheBr Npragehed §1atsoﬁf'§y) ‘or

conbi nation thereufaigbt ngr $abockeded, palkbyylsatstirai@d or araoght | c Rl err]
substituted w thea{dor s-alkynyl, straight or branched C,_,,- alkoxy, or

stralght or branched Cl_s-alkyl substituted with -OH;

R3 is hydrogen, straight or branched Cl_s—alkyl,
straight or branched C2_5-alkenyl or straight or bran-

ched C,_ c-alkynyl;

n and p independently are 0, 1, 2, 3, or 4; )FJ#LH(

~
=
~-

-
~a

isg EC-Cﬁ’ or
N

‘f

\ev/

R is Y which represents hydrogen, halogen, -CN, -CEO,
-ou, -or?, -sr%, -nu,, -nur?, -nr%RY, -NO,, -SOR®,
—502R4,4—COR4, —COzRg, -CoNH,, -CONHR?, -conr’r’,
~CH=NOR", phenyl, phenoxy, benzoyl, benzyl or benzyl-
oxycarbonyl groups optionally substituted with halcgen,
~-CN, C1_4—alkyl dr Cl_4-alkoxy; or R is a 5 or 6 mem-
bered heterocyclic group containing one to three N, O
or S atom(s) or a combination thereof being saturated,
partly saturated or aromatic, R4 substituted with Y or
XR4 substituted with ¥ wherein X has the meaning de-
fined above: R4 and R° independently are straight or
branched Cl_ls—alkyl, straight or branched Cz_ls—alke~
nyl, straight or branched Cz_lsjalkynyl, phenyl, phen-
oxy, benzoyl, benzyl or benzyloxycarbonyl groups opti
cnally substitutei with halogen, -CN, C1_4—alkyl or
c1_4-alkoxy; or R. and Rs independently are 2 5 or 6
membered heterocyclic group containing one to three N,
O or S atom(s) or a combination thereof being saturat-



XR] er f ' tth Y wherein X has the meaning de- fined above;
R erriuﬂmﬂﬂﬂ]mmm!%m!’pendent |y are straight or branched (ferr]-al kyl,
straig or bramc «{err]-al ke- nyl, shraight or branched Cerr]-al kynyl,
phenyl, phen- oxy, benzoyl, benzyl or benzyl oxycarbonyl groups opti- onally
substituted wth halogen, -CN, Cerr]-alkyl or (Jerr]-al koxy; or R err] and.
Rl err] indepeng@@ntHayFtay esatusaged @TneTRTSIEEE! R8T ar sryftcithergpfoup cont ai ni ng
one to three Nyith &r pbasiasus)cdlyaaampliebbt isohdt tefeebér bei ng saturat- ed,
partly saturatgg ol ahofmidettiM119 S@dothhRS @Ak Wit hagPhanrrceutical ly
acceptabl e acid, or a prodrug thereof. 2. A conpound according to claiml
selectedfromthefollow’n%: ) L ) )
3- Chl or o- 3- ( 3- 2kl dr §e¥had mIt RYeRHIAT M L2Be{ ML E 338y P & SHBISLD] oct ane
3- (3-Chl oro- 1, 20 ;nedeldi afli saxhl tdeatimpnB- pdpodeing- prabiddyg | @ sp2d 2. 2] oct ane
|3- [M;t 20)2(]}"3E(3§u é&%xxﬂ ]ehf%eét%—\rﬁz@.gb?@bffla )('Jcl}np%m@e%;i\kl E¥Em1d I

o[ 2. 2. 2] oct ang, 3- (.3- oXxYV- -thi adi azol - 3-yl ) -
1- azabi cycl of 2‘?'1??%(180%/?{5-05?\%%&1 o sl

wherein G is selected from the group cof azabicyclic ring

systems consisting of

C

LN
5

B

3

wherein the oxadiazole or thiadiazole ring can be attach-
ed at any position;

Rl and R2 may be present at any position, including

the point of attachment of the oxadiazole or thiadia-
zole ring, and independently are hydrogen, -OH, halo-

gen, -NH carboxy, straight or branched Cl_s-alkyl;‘

2'
straight or branched Cz_s-alkenyl, straight or branch-
ed C, ¢

straight or branched C, g-alkyl substituted with -OH;

-alkynyl, straight or branched Cl_lo-a;koxy, or

R3 is hyd}ogen, straight or branched Cl_s—alkyl,

straight or branched C2_5—alkengl or straight or bran-

ched C -alkynyl;

2-5

This Sheet Has Been Replaceqd

L



10

cycl o[ 2} 2. _
octane 3-(3-Ethoxy-1, 2,5-thiadiazol -4-yl)-1-azabicyclo[2.2.2]- octane

20

2] dct an

3-(3-Propoxy-1,2,5-thiadiazol-4-y|)-1-azabicyclo[2.2.2]:._

3- (3-Hexyl oxy-1, 2, 5-t hi adi azol -4-yl ) -1-azabi cycl o[ 2. 2. 2] - oct-2-ene
cycl o[ 2. 2. 2] oct ane

3- Hexy y-1,2,5-thiadi azol -4-yl)-1-azabi -
15 3- (Hmmm"m,frmé“mt hi adi azol - 4-yl)-3-hydroxy- 1-azabi -
eso-

-Chl oro-1, 2,5-thi adi azg - 4-yl)-1-azabi cycl o{ 2. 2, 2] -

oct ane

25 -

3-(3- But oxy- 1, 2, 5-t B} &8¢ & dinddparidentlnzxisi By cl.0R2. D. Zr- 4oct
3-(3-Pentylthio-1,2,5-thiadiazol -4-yl)-1-azabicyclo[2.2.2]- octane
3-(3-Butyl thio-1,2, st higdigzol 4 yIg=Lgazabi cycl o[ 2.2.2] - .35 octane
3-(3-Hexyl thi o-1, 2, 5-t hiadi &zol - 4-yFj - 1-azabi cycl o[ 2. 2. 2] -

Th

is Sheet Has Been

U

R is Y which represents hydrogen, halogen, -CN, -CHO,
4

-OH, —OR4, —SR4, —NHZ, -NHR4, —NR4R5, —NOZ, -SOR 7,
-SOZR4, -COR4, -COZR ,.-CONHZ, —CONHR4, —CONR4R5,
—CH=NOR4, phenyl, phenoxy, benzoyl, benzyl or benzyl-

oxycarbonyl groups optionally substituted with halogen,
~-CN, C1_4—alkyl or C1_4-alkoxy; or R is a 5 or 6 mem-
bered heterocyclic group containing one to three N, 0

or S atom(s) or a combination thereof being saturated,

partly saturated or aromatic, R4 substituted with Y or

XR4 substituted with Y wherein X has the meaning de-
4 and Rs independently are straight or
-alke-

fined ébove; R
branched C;_,g-alkyl, straight or branched Cois
nyl, -straight or branched C2_15—alkynyl, phenyl, phen-
oxy, benzoyl, benzyl or benzyloxycarbonyl groups opti-
ogélly substituted with halogen, -CN, Ci_4—alkyl or
Cl;4—alkoxy; or R4 and RS independently are a 5 or 6
membered heterocyclic group containing one to three N,
O or S atom(s) or a combination thereof being saturat-
ed, partly saturated or aromatic; or a salt thereof
with a pharmaceutically acceptable acid together

with a pharmaceufically acceptable carrier or diluent.

10. A method of treating glaucoma comprising providing to
& subject in need of such treatment an efrfective amount

of a compound of formula I wherein X is oxygen or sulphur;

wherein G is selected from the group of azabicyclic ring

systems consisting of -

Replaced

Il

41



octaq7 3-(3-(3-Pentyl propylthio)-1,2,5-thiadi azol -4-yl)-1-aza- 5
c|l

bi cy .
3-(3- HE @'Lo) -1,2,5-thiadiazol -4-yl)-1-azabi - cycl o[ 2. 2. 2] oct ane
10 Exo- 6 ¢3-thlor , 2, 5-thiadi azol -4-yl)-1-azabi-cycl o[ 3. 2. 1] - octane
Endo- 6- ( 3- chloro 1, 2, 5-thi adi azol -4-yl)-1-azabi cycl o[ 3. 2. 1] - octane 15
Endo- 6- ( 3- hexyl thio-1, 2,5-thi adi azol -4-yl)-1-azabicyclo- [3.2. 1] octane
Endo- 6- ( 3- (5- hexenyl thio)-1, 2, 5-t hi adi azol -4-yl)-1-aza- 20
bi cycl o[ 3. 2. 1] oct ane

Endo- 6- (3- butyl t hi o-1, 2, 5-t hi adi azol - 4-yl ) -1-azabi cycl o- [
Endo- 6- (3-et hyl t hi 0o-1, 2, 5-t hi adi azol - 4-yl)-1-azabicycl o- |
Endo- 6- (3-pentyl thio-1, 2, 5-thi adi azol -4-yl)-1-azabi cycl o-
Endo- 6- ( 3- ( 3- phenylpropylthlo) 1,2,5- thladéfzol 4-yl)-1-
azabi cycl o[ 3. 2. 1] oct ane
Endo-6-(3-(4-cyanobenzy|thio)-1,2,5-thiadiazol-4-y|)-1- 35
azabi cycl o[ 3. 2. 1] oct ane

3. .l]octane 25
3.2. 1] octane
[ 3. 2] 1] oct ane 30

or RZ——*‘
c
n
o
R

P
N

"

3 3

]
R

wherein the oxadiazole or thiadiazole ring can be attach-

ed at any position; ’

Rl and R2 may be present at any position, including

* the point of attachment of the oxadiazole or thiadia-
zole ring, and independently are hydrogen, -0OH, halo-

gen, -NH carboxy, straight or branched Cl_5~alky1,

2’
straight or branched Cz_s-alkenyl, straight or brangh-
ed C, c-alkynyl, straight or branched C,_jg-alkoxy, or
straight or branched C,_g-alkyl substituted with:-OH;
R3 is hydrogen, straight or branched Cl_s—alkyl,
straight or branched CZ_S—alkenyl or straight or bran-

ched C -alkynyl;

2--5

n and p independently are 0, 1, 2, 3, or 4; >;;;_;<

~e

i - or
s EC qg

\n/

=g
A

R is Y which represents hydrogen, halogen, -CN, -CHO,

~-0H, —0R4, —SR4, _NH2' —NHR4, ~NR4R5, —NOZ, -SOR4

—SOZR4,4—C0R4, -COZR . -CONHZ, —CONHR4, -CONR "™ RS
-CH=NOR~, phenyl, phenoxy, benzoyl, benzyl or benzyl-
oxycarbonyl groups optionally substituted with halogen,
-CN, C1*4—alkyl or C1_4-alkoxy; or Ris a 5 or 6 mem-
bered heterocyclic group containing one to three N, O
or § atom(s) or a gombination thereof being saturated,

partly saturated or aromatic, R4 substituted with Y or



Exo- 6- ( 3- ethoxy 1, 2, 5-thiadiazol -4-yl)-1-azabi cycl o- [3.2.1] octane

Endo-6 1 2 5-t hi adi azol - 4-yl)-1-azabicyclo- [3.2.1] octane
Exo- 3- ( !H |ad|azol 4-y|)-1-azabicyclo[2.2.1] hept ane

Endo- 3- hiadiazol-4-y|)-1-azabicyc|o- [ 2. 2. 1] hept ane
Endo- 3- (3 nethoxy 1 2 5- t hi adi azol -4-yl)-1-azabicyclo- [2. 2] 1] hept ane
Exo-6-(3-kbxy|thi0-1,2,5-thiadiazol-4-y|)-1-azabicyc|o- [ 3.2. 1] oct ane
Exo- 6- ( 3- butylthio 1, 2,5-thiadiazol -4-yl)-1-azabi cyclo- [3.2.1] octane
Exo- 6- (3} ent erhh% &gZ 5-t hi adi azol -4-yl)-1-azabi cycl o- [3.2.1]octane

Exo- 6% 5-t hi adi azol -4-yl)-1-azabi cycl o- [3.2.1]octane

Endo- 3 H i &1,2,5-thiadiazol-4-y|)-1-azabicyc|o- [ 2. 2. 1] hept ane

Endo- 3 opylthio)-1,2,5-thiadiazol -4-yl)-1-

azabi cycl o[ 2. 2. 1] hept ane PCT/DK91/00236
53

XR4 substituted with ¥ wherein X has the meaning de-
4 and R? independently are straight or

-alkyl, straight or branched C2_15—alke-

fined above; R

branched Cl_15
nyl, straight or branched Cz_ls—alkynyl, phenyl, phen-

Oxy, benzoyl, benzyl or benzyloxycarbonyl groups opti-
onally substituted with halogen, -CN, Cl_4-alkyl or
C,_4-8lkoxy: or R4 and R5 independently are a 5 or 6
membered heterocyclic group containing one to three N,
O'or S atom(s) or a combination thereof being saturat-
ed, partly saturated or aromatic; or a salt thereof
with a pharmaceutically acceptable acid together

with a pharmaceutically acceptable carrier or diluent.

11. A method of providing an analgesic effect ccmprising
providing to a subjecf in need of such treatment an effec-
tive amount of a compound of formula I wherein X is oxy-

gén or sulphur;

-
wﬂerein G is selected from the group of azabicyclic ring

systems consisting of

wherein the oxadiazole or thiadiazole ring can be attach-

ed at any position;

Rl and R2 may be present at any position, including
the point of attachment of the oxadiazole or thiadia-
zole ring, and indepéndently are hydrogen, ~OH, halo-
gen, -NH,, carboxy, straight or branched Cl_s—alkyl,
straight or branched Cz_s-alkenyl, straight or branch-



Endo- 3- (3-butyl thio-1, 2,5-thiadi azol -4-yl)-1-azabicycl o- [2.2.1] heptane

43 Endfﬂﬁmm’“ We- 1, 2, 5-thi adi azol -4-yl)-1-azabi cycl o- [2.2. 1] heptane
Exo- 3- "M ' ’!ﬁ 5-t hi adi azol -4-yl)-1-azabi cycl o- [2.2.1] hept ane
Exo- 3- (3- héxyi t i 01, 2, 5- t hi adi azol - 4-yl ) - 1- azabi cycl o- [2. 2. 1] hept ane

Exo- 3- (3-propyl thio-1, 2, 5-t hi adi azol - 4-yl ) -1-azabi cycl o- [2.2.1] heptane
Exo- 3- (3- (3- phenyl propyl thio)-1, 2, 5-thi adi azol -4-yl)-1-

azabi cy S A9 e

Exo- 3-( H m E 5-t hi adi azol - 4-yl)-1-azabi cycl o- [2.2.1] heptane
3-Chl or , 2, 5-thi adi azol -4-yl ) -8-azabi cycl o- [3.2:1] oct-2-ene
or salts thereof with pharmaceutically-acceptable acids or prodrugs
thereof. 3. A method of preparing a conpound according to claim1,
conprising a) reacting a conpound of formnul a54I I

ed C, g-alkynyl, straight or branched Cl_lo-alkoxy, or

straight or branched C -alkyl substituted with -0H;

1-5

r3 is hydrogen, straight or branched Cl_s—alkyl,

straight or branched Cz_s—alkenyl or straight or bran-
ched Cz_s—alkynyl;

n and p independently are 0, 1, 2, 3, or 4; >LLL¢<

~e

pd
==C
~

\o/

- P
is © je-ch ©F
P ~

R is Y which represents hydrogen, halogen, -CN, -CHO,

-OH, —0R4 —5R4 —-NH -NHR4, -NR4R5, ~NO,, -'50R4,

—SOZR4,4—COR4, -COZRE, -CONHZ, -CONHR4, —CONR4R5,
-CH=NOR ", phenyl, phenoxy, benzoyl, benzyl or benzyl-
oxycarboﬁyl groups optidnallf substituted with halogen,
~-CN, Cl_4—alkyl or Cl_4-alkoxy; or R is a 5 or 6 mem~
bered heterocyclic group containing one to three N, O
or S atom(s) or a combination thereof being saturated,
parfly saturated or aromatic, R4 substituted with Y or
XR4 substituted with Y wherein X has the meaning de-
fined above; R4 and Rs independently are straight or
branched Cl_ls—alkyl, straight or branched C2_15~alke—
nyl, straight or branched C2_15-a1kynyl, phenyl, phen-
oxy, benzoyl, benzyl or benzyloxycarbonyl groups opti-
onally substituted with halogen, -CN, C1_4;alkyl or

~alkoxy:; or R4 and R5 independently are a 5 or 6

C
mémﬁered heterocyclic gfoup containing one to three N,
O or S atom(s) or a combination thereof being saturat-
ed, partly saturated or aromatic; or a salt thereof
with a pharmaceutically acceptable acid together

with a pharmaceutically acceptable carrier or diluent.

12. A method of claim B8, 9, 10 or 11, wherein said com-
pound is administered in the form of a pharmaceutical
composition together with a pharmaceutically-acceptable

carrier or diluent.



[err] 44 wherein G has the neaning defined above, [err] is [err] or
[err] and Rerr] is H OHor Oalkyl, with S[err]C[err] to forma conpound
of formula Il [err] wherein G has the neani ng defined above; subsequent

di s- placenent of C wth an appropriate nucl eophile gives a conpound of

f or mul a”umm , or b) dehydrating a conpound of fornula IV [err]
wher ei n l’ﬁm ME ﬁg defi ned above and Rlerr] is al kyl, am no,
hal ogen, *al koxy or thio, to forma conpound of forrmula V [err] 45
wherein G and R err] have t he meani ngs defi ned above, or c) when R err] in

formula Vis am no, the am no group can be substltuted by chloro by known
procedures, and subsequent

55

13. A method of claim 8, 9, 10, 11 wherein said compound

together with a pharmageutically-acceptable carrier or
diluent is administered in the form of an oral pharmaceu-

tical dosage form.

14. A method of claim 8, 9, 10 or 11 wherein said com-

pound together with a pharmaceutically-acceptable carrier
or diluent is administered in the form of a parenteral

pharmaceutical dosage form.

2
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di spl acenent of C w th an appropriate nucl eophile gives a conpound of
formula | wherein Xis 0. 4. A pharnaceutical conposition conprising a
conmpound of forrmula |I wherein X is oxygen or sul phur; wherein Gis sel ected
fromthe group of azabicyclic ring systens consisting of [err] wherein the
oxadi azol e or thiadiazole ring can be attach- ed at any position; R err]
and R[err] may be present at any positisgn, including the point of
attachment of the oxadi azole or thiadia- zole ring, and independently are
hydrogen, -OH, halo- gen, -NHerr], carboxy, straight or branched
Cerr]-alkyl, straight or branched (err]-al kenyl, straight or branch- ed
Cerr]-alkynyl, straight or branched (Jerr]-al koxy, or straight or branched
Cerr]-alkyl substituted with -OH, R err] is hydrogen, straight or branched

oo reteRoR o, RO, A robR PRmoAm RSO Rp GsfL; oo
[err] or [err]; Ris Y which represents hydrogen, hal ogen, -CN, -CHO -COH,
-OR[err], -SRerr], -NHerr],

ABSTRACT

The present invention relates to therapeutically active piperidine compounds, a method
of preparing the same and to pharmaceutical compositions comprising the compounds of
formula (I), wherein X is oxygen or sulphur; wherein G is selected from the group of
azabicyclic ring systems consisting of (1), (2), or (3) wherein the oxadiazole or thiadiazole
ring can be attached at any position. The novel compounds are useful as stimulants of the
cognitive function of the forébrain and hippocampus of mammals and especially in the

treatment of Alzheimer's disease, severe painful conditions and glaucoma.

(1)
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-NHR[err], -NR[err]Rlerr], -NJerr], -SORerr], -SJerr] R[ems;}m&ﬂ"ém[err] ,
-CO[err]Rerr], -CONH err], -CONHR[err], -CONR[err]Rerr], -CH=NOR[err],

phenyl, phenoxy, benzeyl-; -benzyl -or- benzyl oxycarbonyl groups optionally

substituted with hatagen,:=CNi Cf'err]-al kyl or :Clerrd-atkoxys. 0r:Ris a 5
or 6 menbered heterocy¢li ¢ group tontai ning ond to t _A_;,‘;("a,_m_.__,._n' Oor | S aton(s)
or a combination theeof.being;saturated, part Ily_sat et 8d or _aremati c,
Rl err] substituted'wltﬁ‘ Y or XRa $_l;{§stituted with Y wherein X has the
meani ng defined abpvei-R-er+}--and‘Rjerr] independently are straight or
branched (ferr]-al kyl, straight -or branched ([err]-al kenyl, shaign

branched { err]-al Kynyt~~pnenyl—,—phenoxy, benzoyl, benzyl
benzyl oxycarbonyl groups optionally substituted with hal oggd

/ CNQ\ =
-al kyl y RIS S i -1“' N : 5
c% e%r ]rreﬁbe)r/edoLe e?ggﬁﬁéﬁg?&(gﬂ"é’?}ﬁgm %gﬁoﬁégz%bt r ee 2 Pﬁrrobgn]aa% o%{'é)

(\

or a conbination thereof being saturated, partly saturated or a c;.or
a salt thereof with a pharnmaceutically acceptable acid togéther with a :/
phar maceut ABsTRW@Ecept abl e carrier or diluent. 5 A pharmaceutical -
conposition suitable for use in stinmulating the cognitive functions of the
forebrai n and hi ppocanpus of mammal s, including humans, and in-treating

Al zhei ner' s di sease, glaucoma or providing an anal gesic effect, conprising
an anount of The prespmiindemionfrelates|ta therfpentitallyastive piperidine sringewnds; a sudthdrdr ;
wherein Gis selected fromthe group of azabicyclic ring systens consisting
of 47 [ofrpreparing the same and to pharmaceutical compositions comprising the compounds of

formula (I), wherein X is oxygen or sulphur; wherein G is selected from the group of
azabicyclic ring systems consisting of (1), (2), or (3) wherein the oxadiazole or thiadiazole
ring can be attached at any position. The novel compounds are useful as stimulants of the
cognitive function of the forebrain and hippocampus of mammals and especially in the

treatment of Alzheimer's disease, severe painful conditions and glaucoma.

A
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This Shepttiss Bion Reficpxadi @z ol e-or "t hi'adi azol e ring can be attach-‘msé’é at any

pﬁ"’, and| R'err] may be present at any position,_jingluding the
pdi nt bf!the: oxadiazolje'or thiadia- 15 | Bt esHrEng,  &nd: 1
i ndependent |y ar e irargh

hyHrbgen, -OH, hallo-i gen, -NH err], fcarboxys: St it | or
branched ([ err]-al ky| , —straight—-or- branched §§err]-al lleny-l\ﬁgiéﬁiim\or

branch- ed CJerr]-alkynyl, straight orl branched ([err]-al koxy, or straight
or branched (Jerr]-alkyl substituted with -OH 10 Rlerr] is hydrogen,
strai gﬂt or Br eshd ety tad kyith sy reheteinrX thasctiee @panifgaiRenyl or
strai ght or bragn- che errl4al kynyh; . ANde 1, | peepepdenthy a8re 0, 1,
2, 3, or 4; isaﬁrﬁ'éﬁ‘f ag?pg{ee'r ;axﬁir% Yu\?%el%%‘reprie%ents ﬁ%roégen, hal ogen,
ch\i[ -CHO, 10 brabdhedReryd-atigd erstraighy QF |branghe@ ¢y ., s-alke-
-N err]R[err]n 12E%ﬁ#; as h rr] Rlerddnyt &hvl hen-
-CCIerr]R[err],Y- é-‘Jrlﬂh, -%ﬁne?r ., - err R‘fe’rr : -%—l’:N%Q{:err],
phenyl , phenoxpxyhebenzoylbehsyiz e rBsNZY ISHSATRARY 1 FTRHRS opftdnal | y
substi tuted wi bRalabogghetiPiedd Shrdn Aldtdgar, Cony lcal kaxtkyDroR is a 5
or 6 mem 15 ered-heterocycli g group gsontaining o e Ydthre N,dg or S
aton(s) or a cBpbynalkerywheredt RAGR sa?t‘{ﬂe.ﬁeéﬂi(,e’}ﬁﬁl%ir%aﬁ u‘fa?% or
aromatic, R[erpempavlatl hetetddy¥diic! g¥oup containing one to three N,

O or S atom(s) or a combination thereof being saturat-

ed, partly saturated or aromatic; or a salt thereof

with a pharmaceutically acceptable acid together

with a pharmaceutically acceptable carrier or diluent.

11. A method of providing an analgesic effect comprising
providing to a subject in need of such treatment an effec-
tive amount of a compound of formula I wherein X is Oxy-

gen or sulphur;

/s
wfferein G is selected from the group of azabicyclic ring

systems consisting of

P

‘e
k

wherein the oxadiazole or thiadiazole ring can be attach-

ed at any position;

Rl and R2 may be present at any position, including
the point of attachment of the oxadiazole or thiadia-
zole ring, and indepéndently are hydrogen, -0OH, halo-
gen, —NHZ, carboxy. straight or branched Cl_s-alkyl,
straight or branched C2_5-alkenyl, straight or branch-



g i nf:l.gtpggd\émnt Ihy\%wg%jeri @%mggt]ggmgﬁff f(raH al v r
.I

¢ err]-al kenyl al g Ef:

benzoyl, benzyl _benzyl oxycar bony qr Qups opti onal

i
phe JI

or

subst

Rl err]

et Wt h ha rr]-al kyl or (S e | PKﬁWy““UWER[err]
lpméﬁ@r'ﬂj‘e‘?ﬁ'wmg%onm g "CA%’?menbered hetgglcy,qy;q[_/kq group contai nin

and
J

one t,

partly
accept

m e O F.. S a0 S) OF & CONUhSal@Fiisk bed €01 bel g sarurare

gg fdkr 3i Pk aromatic; or a sall th}erA‘a?&sﬁMlbbu a pharmaceuti cal |y
e acid together with a_pharmagceutically acceptable carrier or

di | ue
form
phar

Rectiding oticl phar maceut i cal conposi { igmiveeeorsigieng to claim4 or 5 in

oral dosage unit, or an paré¢pief auggdessagegunit. 7. A
ceutical conposition according to claim4, 5 or 6, wherein said

dosage
a salt

phar g

Hifm COMPTTSES apout 1 to apout 100 g of—aconmpounmd-—of—formut=
NbGemNeedisik tiiSa pharnmaceutically acceptable acid together with a
ceutically acceptable carrier or diluent. 8. The use of a conpg

of for
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111. TITLE, ABSTRACT AND FIGURE OF DRAWING

1. The following indicated items are approved as submiited by the applicant: 3

X Tive. [ abstract.
2. The texts established by this International Searching Authority of the following indicated items are set forth below:
<[] Titte. Abstract

(X] Abstract The present invention relates to therzgeuticelly active

piperidine compounds, a method c¢f prepesring the same and
- to pharmaceutical compesiticns cemprising the cermpounds.

[- ( G ‘R - \

e,
I { |
| i ' ; \; (1§

PO T N C

§ 3 4, Figure 1o be putlished with abstract®

x/‘

wherein X is oxvgen or sulphur; ..

" wherein G is selected frcm the group cf zzebicyclic

‘- 'ning systems consisting of

I
7
-
N
' a3
TN

wherein the cxadiazole or thiadizzole ring can be
attached at any pesition:

The novel compounds arze vseful as stimulants of the ccg-

nitive function of the ferebrain and hippocampus of mam-
mals and especially in the treatment of Alzheimer s dis-

eéase, severe painful conditions and glaucoma.
DTul of the abstract continued on suppiemental sheet (1)
LA N
D Th.!r deflmllve confents of the abstract are established by this International Searching Authority as proposed in form

AJ204 previously sent to the applicant,

b, This report is
incomplele as far as the absiract is concern
Prepared by this Internstional Searching Authority has noteedx;lsrelge time limit for comments by the applicant on the drait
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D because this figure better characlerizes the invention
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d

Forz PCT/1SAs210 (tirst sheat) (Jznuary 19853

See notes on accompanying sheet




49 wherein the oxadi azole or thiadiazole ring can be attach- ed at any

posi {j il Rl err] may be present at any position, including the
poi n”lﬂ“l [L l f the oxadi azole or thiadia- zole ring, and
i ndependéntty *ar & hydrogen, -OH, hal o- gengs-NHerr], carboxy, straight or

branched CJerr]-al kyl, straight or branched C[err]-al\kenyl/ stJ\aigpt or

branch- ed (err]-al kynyl, straight or brenched ergt-—atMoxy, @GCstrai ght
or lt;rancﬂeg gh[eaﬁdrladl b’rlﬁdeﬁﬂliasﬂeiﬂ, ﬁ,tm,m'ba;h\/q-ﬁﬂ;d ﬁiwr i l'sk‘rTVdalrrog’enN;t _raihght
or branche errl-a , .Straight or branche err]-al kenyl ar styaight
or bran- ched d eRri-TaMaaepresenisbydsogend bplegrte Ny'dﬂ : tQH’r,OT%; ‘g,{{ ON%A
Is [err] or [¢ 4 \RHS i ar se ah ge | ¢ 4 C 3O,
-OH, -OR[err] qqmél'\’[ Ig'rﬁr?,’ N(I\)lg[ig?ryﬁ glE’%%I-'IR@FR-’N é?r’] g?glr?‘]ra] . - R}a e‘??]o,N '
-SOR[err], - SEBFNDR ephenyt, bRieyr benzogiObenay] R bendyloxyQehbiyé mrdups optionally

-CONHR[ err], - CON rr err - 14 phenyl .. phenox benzoyl ,
benzyl or ben§'§%}B&%%@gﬂﬁ%ﬁg?&;ﬁ%ﬁygkﬁFllfl'a@(éf))é‘t‘F)rt gt‘ oay R qrhéjﬁm,
-CN, ([ err] - ahéglocpdlic@rotp bordthikmgyoneob thtek N,80 or G atbm(§) B ab@nftination thereof
het er ocyclic Igr,oup containing one to three N,_,0 or S atorr(§,) Qr_A .
conbi nat i on t REPEERUFRTh PaEkt HEAER o REPPRF. SarsubBinEed itha¥ oieX R c subsfisied
ggbst i tuted Wik YwhErelfFX 5§ the BRI dalRE MobE RY AR R Shdbpdndiffly hldQudRANSMY
branched Ci.;s-alkyl, straight or branched C,.;s-alkenyl, straight or branched
C,.1s-alkynyl, phenyl, phenoxy, benzoyl, benzyl or benzyloxycarbony! groups optionally
substituted with halogen, -CN, C4-alkyl or C.4-alkoxy: or R* and R® independently are a
5 or 6 membered heterocyclic group containing one to three N, O or S atom(s) or a
combination thereof being saturated, partly saturated or aromatic; or a salt thereof with
pharmaccutically acceptable acid together with a pharmaceutically acceptable carrier or
diluent.
5. A pharmaceutical composition suitable for use in stimulating the cognitive
functions of the forebrain and hippocampus of mammals, including humans, and in
treating Alzheimer’s disease, glaucoma or providing an analgesic effect, comprising an

amount of a compound of formula I

M
wherein X is oxygen or sulphur;

wherein G is selected from the group of azabicyclic ring systems consisting of
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fined above; Rerr] and R err] independently are straight or braﬁ’tﬁ'"”dﬂ
C[err t or branched ([err]-al ke- nyl, straight or branched
C[er mﬂ“mi“"“ mm , phen- oxy, benzoyl, benzyl or benzyl oxycarbonyl

ou - @na Iy* substltuted wi th hal ogen, -CN, (err]-al kyl or
C[err] aI koxy; or Rerr] and R err] indepesgdently are a 5 or 6 rrenbered
heterocyclic group containing one to three N, Oor S aton(s)

combi nati on ther ¥R’ Isebstitptedmathal - whereip0Xekps thempgapingadafingd @botﬁ Elr enchii’c:

It th { t h
manut act ur e oPOPREY e AR OF il X, AEHRD, ABuBCS! Srdr B CTlaliiy ¢
fﬁrebral n]c andstixighpo cgan?mchad aCs.?glaq.lkemy]ll npinegl qjhenoxy; sheneeptiat bex:nzyl 9.o0r
The use o a Co oun (6] ormul a r erei,n e r.su r,
B e A BalS S AL T gl o\ gl orbe 1 g T
of [err] V"herGHJalk&g' oyraR? aﬁ@llé Ridepenaiyagr! £ 5 éne Hafbded %&@&9% 2hou ny

position; R er R err] be present at any position, includi ng t
poi nt of att aeiptedming one towére@%,c@ ap Siatom(F) artei cpenbinagioe therend being gaturated, partly

branched of et HoErRyT SRl ot ol Bspal i A bdharensBRly ot B AR
branched ( erwjth alpkammsceutitalipagbptable chriznohdithety err] - al koxy, or straight or
branched err]- A pharmaceutical composition according to claim 4 or 5 in the form of an oral
dosage unit, or an parenteral dosage unit.

7. A pharmaceutical composition according to claim 4, 5 or 6, whercin said
dosage unit comprises about 1 to about 100 mg of a compound of formula [ or a salt
thcreof with a pharmaceutically acceptable acid together with a pharmaceutically
acceptable carrier or diluent.

8.  The use of a compound of formula I
G R

/A
N

N\ ’
X

¢9)
wherein X is oxygen or sulphur;

wherein G is selected from the group of azabicyclic ring systems consisting of

This is the replacement sheet
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al kyj h - CH R[err] I s hydrogen, straight or branched

C[er”lm mmmgﬂ zu\miﬂ or branched ([err]-al kenyl or straight or branched
Cerr]-d kynyk; s and p i ndependently are 0, 1, 2, 3, or 4; [err] is [err]

or [err] ; Ris Y whrch represents hydrogess, hal ogen, -CN, -CHO -OH,

-ORerr], -SR[err] NH err], -NHR[err] NR[err]R[err]

_SORerr], - o eaitlyrmaystpd of @g:qaara.rqr asab@@m vt P armm%zrqutable acid

- CONHR[ err]

benzyl or benz%ﬁ xycar% ony ﬁ%"?‘é‘ﬂ"ps %@%‘g} tyfggﬁgéél??r&r@g%\Aﬁlﬂpﬁg@o%‘ge"ﬁ,Of
-CN, Cerr]- aﬂhls;fdarehrauqrdrlnﬂ»poahrhplwrl acsanEttns needofeucktstimaridteoned het er ocyclic
group contai ni ng o thr s) or a conbination thereof

bei ng sat ur at ed, art V@ﬁ?ﬁ?ﬁ?@ﬂo%@qgi '?arri Rlerr] substituted with Y or
XR4 substituted with Y wherein X has ani ng defined above; R err] and
Rl err] independently are straight or hed CJerr]-al kyl, straight or
branched ([ err]-al kenyl, straight or bfarthed Cerr]-al kynyl phenyl ,
phenoxy, benzoyl, benzyl or benzyl oxyN,a Slnyl groups optlonally substituted
wi t h hal ogen, CN Cerr]-alkyl or Cferry-alkoxy]) or Rlerr] and Rl err]

I ndependently arc a 5 or 6 nenbered heterocyclic group containing one to
three N, O orWherainghisoxygen ar sulphgt: conbi nati on thereof being saturat ed,
partly saturay, r £ |caIIy
accept abl e acl ggt %gGet?iQ%{e g‘?"“’t‘) e%ro“«%' E{lﬁéﬁﬁgfﬂggﬁ t%1§&%gl (Ig{r treating
Al zheiner's disease in a subject in neeB of guch treatnﬁ t. 0 The use of
a conpound of fornula I [ekr] wher ei n XC xygen or suI

R‘E

s

R’ R
or
wherein the oxadiazole or thiadiazole ring can be attached at any position;

R' and R? may be present at any position, including the point of attachment of the
oxadiazole or thiadiazole ring, and independently are hydrogen, -OH, halogen, -NHs,
carboxy, straight or branched Cj.s-alkyl, straight or branched C,s-alkenyl, straight or
branched C;.s-alkynyl, straight or branched C,.jg-alkoxy, or straight or branched C,.s-
alkyl substituted with —OH;

R? is hydrogen, straight or branched C,.s-alkyl, straight or branched C..s-alkeny! or
straight or branched C,.s-alkynyl;

>- - < EC-CI{ }:C/
n and p independently are 0, 1, 2, 3, or 4; is N oo 7 N

R is Y which represcnts hydrogen, halogen, -CN, -CHO, -OH, -OR*, -SR?, -Ntl,
-NHR, -NRR’, -NO,, -8OR*, -SO;R*, -COR’, -CO,R*, -CONH;, -CONHR’, -CONR*R’,
-CH=NOR?, phenyl, phenoxy, benzoyl, benzy] or benzyloxycarbonyl groups optionally

L]

substituted with halogen, -CN, Ci.e-alkyl or C,4-alkoxy; or R is a § or 6 membered
heterocyclic group containing one to three N, O or S atom(s) or a combination thereof
being saturated, partly saturated or aromatic, R* substituted with Y or XR* substituted
with Y wherein X has the meaning defined above; R* and R’ independently are straight or
branched Cj.s-alkyl, straight or branched C,.is-alkenyl, straight or branched
Ca.is-alkkynyl, phenyl, phenoxy, benzoyl, benzyl or benzyloxycarbony! groups opiionally
substituted with halogen, -CN, C,4-alkyl or C,4-alkoxy; or R! and R’ independently arc a
5 or 6 membered heterocyclic group containing onc to three N, O or S atom(s) or 2
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wherein Gis selected fromthe group of azabicyclic ring systens consisting
of mu%mnﬂ“ﬂ)“ﬁ“ﬁ!ﬂl n the oxadi azole or thiadiazole ring can be attach- ed
at | rr] and Rl err] nmay be present at any position,

i ncl tdi hg the' pdint of attachment of the oyadi azol e or thiadia- zole ring,

and i ndependently are hydrogen, -OH, halo- gen, -NHerr], carboxy, straight
or branched Gjoethijatimhklydreofsteins sphirated. parthnsahesteCoe ammast karrayda)t thereal with aor
branch- ed (Jerr]-alk |, straight, or Qranche errl]-al kaxy, qr strajght
or branched @& 1qu3}1@& g‘iﬁﬁ@?@ﬁﬂc&i t%cﬁﬁr’-@ﬁgﬁ%ﬁ”?"‘—‘]"f‘%" Wgcﬁ/ 8’58’1‘??‘“&% Lﬂgght
or branched G&kin} adteither’Sdisakdita Ribjebl AReaLsr setietredmahkenyl or strai ght
or bran- ched (Jerr]-alkynyl; n and p independently are 0, 1, 2, 3, or 4
is [err] or [err]l0 ﬁheszscmﬁ\mmpm@émé&mmg lhydr ogen, hal ogen, -CN, -CHO
-OH, -ORlerr], -SRerr], -NHerr], -BHR erR], -NRerr]Rerr],-NJerr],
SOR[err], -SOerr]Rerr], -CORerr], - rr]Rlerr], -CONH err],
-CONHR[err], -CONRerr]Rerr], -CH= eny ], phenyl, phenoxy, benzoyl,

benzyl or benzyl- oxycarbonyl groups Iﬁp;(i,blnal |y substituted with hal ogen,

0

wherein X is oxygen or sulphur;

wherein G is selected from the group of azabicyclic ring systems consisting of

This is the repiacement sheet
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Cerr]-alkoxy; or Ris a 5 or 6 mem bered
hete Imﬂ Illlmnﬂmlplﬂ ntaining one to three N, 0 or S aton(s) or a
nbi matd or+ t er &of * bei ng sat ur at ed, partl%' saturated or aromatic, Rerr]
substrtuted with Y or 53 XR[err] substi Uted with YwhcrernXhasthe

lrjneani Egddgi ned a}iﬁﬁ%ubﬁ{tﬁtbd Jwignd Rgreretd X hﬁemerrdaﬂmﬂgykdafﬁnlﬁ:dsitroaé,ghf a8 R’
rancne err -a y stra t or r eny

branched ([ e RWWF“C S?ﬁ%ghy?r bra ‘ﬁ\gao(glyls %%Lré’&%“ or B’é?‘f?@?‘{ %j@ﬁvalkenyl
benzyl oxycar bepy mgr&up%nﬁr@aécpnqiz r¥a1§9r§>ﬁ tprr&@ri Wlidhokl OB&Ro oyl CNbenzyl or

Cerr]-alkyl or err]- al koxy; or err]b and err i ndependent |'y are ab
of 6 nmenber edbévey c:a,rbmy& ggtmgmptjomﬂan i stgut@drev:ﬂbhalbgeee , 61.0rlkgl ax Grr:gs)

or a conbi natl the at ed t sat r aromat,ic

07 2, Cominat L L1STRGL 01 00 20l ALRC < REE Loy SALYLAL S0 B ALOTRLL Gl O
manuf act ure OBn@rdmeHeqarmr& Sf¥mis) eAh icofbBihasICBBR0f beiag sarbuammuﬂy R chtdef
such treatnent. 11. The use of a conmpound of forpula | [err erein Xis

oxygen or sul phafomalepip saltsthezeaf oyt p barmasatically @P%b‘["@f acid sgethgn| for the ng
systems consi ghhicffc brd netfameh Tf&rﬂﬁ .%ilhg%l? s at Eﬁtjzé& 3084’ b1 Gudn

be attached at any position; Rerr e preSent at any
posi tion, i nchreatimegt.-t he poi nt of attachnent of the oxadr azol e or

t hi adi azol e rilﬂg, 'fﬁ‘{'gseioﬂecgﬁ'ﬁg&ﬂﬁJJP’foﬁrru?lalf'ydrOgen’ -OH, hal ogen, -NHerr],
G R

N N

X 5

wherein X is oxygen or sulphur;
wherein G is selected from the group of azabicyclic ring systems consisting of

wherein the oxadiazole or thiadiazole ring can be attached at any position;

R! and R? may be present at any position, including the point of attachment of the
oxadiazole or thiadiazole ring, and independently are hydrogen, -OH, halogen, -NI,
carboxy, straight or branched C,s-alkyl, straight or branched Cj.s-alkenyl, straight or
branched C;.s-alkynyl, straight or branched C;.jg-alkoxy. or straight or branched C,.s-
alkyl substituted with —OH;

R? is hydrogen, straight or branched C,.s-alkyl, straight or branched C,.s-alkeny! or

straight or branched C,.s-alkynyl;

Seeeng Bo-cfl ¥=€
n and p independently are 0, 1, 2, 3, or 4; s~ No o O\,

R is Y which represents hydrogen, halogen, -CN, -CHO, -OH, -OR®, -SR*, -NH,,

NHR?, NR*R?, -NO,, -SOR", -SO;R*, -COR", -CO;R", -CONH,, -CONHR", -CONR*R’,

-CH=NOR®, phenyl, phenoxy, benzoyl, benzyl or benzyloxycarbony) groups optionally

. substituted with halogen. -CN, C,4-alkyl or C).-alkoxy; or R is a 5 or 6 membered
‘ heterocyclic group containing one to three N, O or S atom(s) or a combination thereof

This is the replacement sheet

Date: ° AUG w

JRALIBM)0R240. doc: R WW



C[err ht or branched C[err] al kynyl , straight or branched
Cerr]ra |ght or branched CJerr]- alkyl substituted with -CH;
Rlerr] is hydr ogen strai ght or branched err]-al kyl, straight or branched
d err]-al kenyl:Qr j EatiaaRC, &% ]4}4- ] tly
are 0, 1, 2, %%{ngosra ﬁ%%@?'g;r%ﬁwlas [gcrlar Lot &Ib'r_ft{)‘tﬂt)éh "\’I\E/\}f]1 Wd%rp}r(gpsggsg%%{]
hydr ogen, halvatheYi wheit) X-1Gkithe m@Gsing dmned &l}qve-m@rR‘] indepsifiently Jare stidigBtor r ] ,

- N 1 = S ) - - )

e e "R o LS e nco

phenyl, phen@yy,-alkemaophenyh @hendxy Oberk6¥17 Bér%ib/@lahielﬁﬁﬂv*ym?ﬁgz@@ﬁd %n .
IS a

substituted with ha rr]-alky err Y,

or 6 nenber ed“?ﬁé‘f‘é?%&’&@ T’Flé’gﬁ‘r‘ ogg[ &Wﬂléb’h‘?rré @Cg’o"’t r%’éhi\l “’*éﬁpéﬁd@ﬂ&tﬂlﬁnﬂ( s)
RLert] oubat It o Sd e hercRGIR BRLYLBRahind oY (o U N, 80 i e
meani ng def i membmamxeﬂner-qoé bﬁl}Ig aam:rame par}lylsam@mln@emmmnaroe asalt geglof voth a

B; gzgﬂgg C[Cgl%'ziu]x%ca %{ly %{5 e ach gbgsfjr %rnc the erf'%gﬁégf n%gédlc%[ur{eg{ ?tthé) '
benzyl oxycar Beswding a@um%&mf&aﬂhlaysusjé&ﬁhlnbw@ftéuw fréutahiogen, - CN,
C err]-al kyl kox or Rlerr]_ and ﬁ[@err iindependently are a 5

or 6 menbered het%er : %PFECOfgW“M’Be eoRaERTE gl lorvderedn i Bedicamrlris & the dors)
nbi
or a conbi nab?@.;&h%.ﬂﬂ%&g{] cadP bR oﬁ%#[ﬁ%&gr witB'd pt %ﬁﬁ%ﬁg@ﬁ@%& t?rﬂ@ 1'32‘[: g or

a salt thereo ar mac ut| cal 'y accepta get e
manuf act ur e dilventimedi cament for the providing an anal gesic effect in a

bi . q f
sublect |1 need 5t SUL LS o Raoms I 8 ¥ B BBl L R et O
together withfan ﬁhﬁpli@ﬁﬁb&dﬁeﬂldoyag&cfc@mt able carrier or

carbo ﬂa or branched C[err]-al kyl, straight or branched
I ox@

14. The usc of any one of claims 8 to 12 wherein said medicament is in the form

of a parenteral pharmaceutical dosage form.
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diluent. 13. The use of any one of clains 8 to 12 wherein said nedi canent
isin the formof an oral pharmaceutical dosage form 14. The use or any
one of clains 8 to 12 wherein said nedicggent isinthe formof a
parenteral pharmaceutical dosage form HETEROCYCLI C COVPOUNDS AND THEI R
PREPARATI ON AND USE ABSTRACT The present invention relates to

t herapeutically active piperidine conpounds, a nethod of preparing the sane
and to pharmaceutical conpositions conprising the conmpounds of formula (1),
wherein X is oxygen or sul phur; wherein Gis selected fromthe group of
azabicyclic ring systens consisting of (1), (2), or (3) wherein the

oxadi azol e or HETEROCYWGLIC COMPOUNDSANSCTHEIR PREPARXEION AND Tsg novel
conpounds are useful as stinulants of the cognitive function of the
forebrain and hi ppocanpus of manmmal s and especially in the treatnent of

Al zhei ner' s di sease, severe painful conditions and gl aucoma. [err]
ABSTRACT

The present invention relates to therapeutically active piperidine compounds, a method |
of preparing the same and to pharmaceutical compositions comprising the compounds of
formula (I), wherein X is oxygen or sulphur; wherein G is selected from the group of
azabicyclic ring systems consisting of (1), (2), or (3) wherein the oxadiazole or thiadiazole
ring can be attached at any position. The novel compounds are useful as stimulants of the
cognitive function of the forebrain and hippocampus of mammals and especially in the

treatment of Alzheimer's disease, severe painful conditions and glaucoma.
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