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1 O This invention provides a novel method for treating a mammal suffering 

from or susceptible to schizophrenia and schizophreniform diseases, such 

as schizophrenia (catatonic}, schizophrenia (disorganized), schizophrenia 

(paranoid), schizophrenia (undifferential}, schizophrenia (residual}, schizo­

phreniform disorder, brief reactive psychosis, schizoaffective disorder, 

15 induced psychotic disorder, schizotypal personality disorder, schizoid 

p~rsonality-disorder, paranoid personality disorder and delusional (para-
.,.. "··-·· . 

;· -·:~·:. '.··_ ~o_id).pi~order. · 

20 

Currently there ar~ many drugs available for the treatment of disorders of 

tlie central nervous system. Among such drugs is a category known as 

antipsychotics fo~ treating serious mental conditions such as schizophrenia 

and sc~izophreniform illnesses. The drugs currently available for treating 

such conditions are often unsatisfactory. The drugs may be associated with 

serious undesirable side effects which include tardive dyskinesia, movement 

25 disorders, and "'other undesirable extra pyramidal effects. 

There is a need for better products that control or eleminate the symptoms 

in a safer and more effective way. Furthermore, many patients do not 

respond or only partially respond to present drug treatment. Estimates of 

30 such partial- or non-responders vary between 40% and 80% of those 

treated. 

Ever since antipsychotics were introduced it has been observed that 
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patients are liable to suffer from drug-induced extra pyramidal symptoms 

which include drug-induced Parkinsonism, acute dystonic reactions, akathi­

sla, tardive clyskinesia, and tardive clystonia The Simpson Angus Scale, 

Barnes Akathisia Rating Scale, and Abnormal Involuntary Movement Scale 

5 (AIMS} are well known scales for assessing extra pyramidal symptoms. The 

great majority of drugs available for treatment of schizophrenia are prone to 

produce these extra pyramidal side effects wh~n used at dosages that yield 

a beneficial effect on the symptoms of the disease. The severity of adverse 

. events and/or lack Of efficacy in a considerable number of patients fre-

1 O quently results in poor compliance or termination of treatment. 

Many of the drugs are associated with a sedative effect and may also have 

an undesirable influence on the affective symptoms of the disease, causing 

depression. In some instances long term use of the drug leads to irrevers-

15 Ible conditions, such as the tardive dyskinesia and tardive dystonia referred 

to above .. 

A widely-used antipsychotic, haloperidol, is one such drug, which has been 

reported as causing a high incidence of extra pyramidal symptoms and 

20 . may also cause tardive dyskinesia More recently, clozapine, .one of a large 

group of tricyclic antipsychotics, has been introduced with the· claim that it 

is free from extra pyramidal effects. However, the compound was found to 

cause agranulocytosis in some patients, a condition resulting in a lowered 

white blood cell count which can be life-threatening, and it may only now be 

25 employed i:ihder very strict medical observation and supervision. 

One additional group of antipsychotic compounds is described in British 

Patent 1,533,235. These compounds are thienobenzodiazapines. One com­

pound from this group, flumezapine, (7-fluoro-2-methyl-10-(4-methyl-1-

30 piperazinyl)-4H-thieno[2,3-bff1 ,5]-benzodiazepine, was developed to the 

stage of being clinically administered to psychiatric patients suffering from 

schizophrenia. A total of 17 patients received treatment with flumezapine 

.. 

.. 
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before the clinical trial was terminated after consultation with the U.S. Food 

and Drug Administration, because of an unacceptably high incidence of 

raised enzyme levels in the treated patients. The enzyme, creatinine phos­

phokinase (CPK), and the liver enzymes, serum glutamate oxalacetic 

5 transaminase (SGOT), and serum glutamate pyruvate transaminase (SGPT), 

estimated from blood samples taken from patients, were in substantial 

excess of normal values, indicating the possibility of toxicity. In respect of its 

tendency to raise liver enzyme levels, flumazapine is similar to chlorpro!'Jla­

zine, an antipsychotic which has long been in use but whose safety has 

1 O been called into question. 

Summary of the Invention 

The method of this invention comprises administering to a patient suffering 

15 from or susceptible to schizophrenia or schizophreniform conditions an 

effective amount of a compound of the formula I 

20 (I) 

wherein 

25 X is oxygen or sulphur; 

R is hydrogen, amino, halogen, -CHO, -N02, -R4
, -Y, -NHCO-ff\ -OR4

, 

-SR4
, -SOR4

, -S02R4
, C3-10-cycloalkyl, C+10-cycloalkenyl, C+10-{cycloalkylalk­

yl), -Z1-C3-10-cycloalkyl, -Z1-C4-10-cycloalkenyl, -Z1 -C4-10-(cycloalkylalkyl}, 

-Z1-C4-10-(cycloalkenylalkyl), -z1-c4-10-{methylenecycloalkylalkyl), -NH-R4, 

30 -NR4R5
, -NH-OR4

, -CH=NOR4
, phenyl, benzyloxyc_arbonyl, phenoxy, 

benzoyl, tetrahydronaphthyl, naphtyl, indenyl, wherein each aromatic group 

is optionally substituted with halogen, -N02, -CN, C14-alkyl, C14-alkoxy, 

iii1mr111nr 
.. --' 
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-OCF3, -CONH2 , -CSNH2, phenoxy or phenyl; or R is - Z1-R6-Z2-R5, -Z1-R6
-

Z2-R7-z3-R5, -Z1-CO-R5, -Z1-R6-CO-R5
, -Z1-R6-C02·R5

, -Z1-R6-02C-R5, -Z1-R6-

CONH-R5, -Z1-R6-NHCO-R5, -Z1-R6-Y, -Z1-R6-Z2-Y, wherein Z1 and Z2 inde­

pendently are oxygen or sulphur, and R4 and R5 independently are straight 

5 or branched C,_,5-alkyl, straight or branched C2_15-alkenyl, straight or 

branched C2_15-alkynyl, each of which is optionally substituted with one or 

more halogen(s), C1.a·alkoxy, -CF3, -CN, -COOJ-1, -OH, -N~. C1_6-alkyl ester, 

-SH, -NHR4
, -NR4R5

, phenyl or phenoxy, wherein each aromatic group is 

optionally substituted with halogen, -N02, -CN, C1-4·alkyl, C14-alkoxy, -OCF3, 

10 -CONJ-'2, -CSNJ-'2, phenyl or phenoxy, and wherein R6 and R7 independently 

are straight or branched C1_10-alkylene, straight or branched C2_10-alkeny­

lene, straight or branched C2•10-alkynylene,.each of which is optionally 

substituted with one or more halogen(s), -CF3, -CN, -COOH, -OH, -NH2, 

C1.a-alkYI ester, -SH, -NHR4, -NR4R5
, phenyl or phenoxy, and Y is a 5 or 6 

15 membered heterocyclic group containing one to four N, 0 or S atom(s) or a 

combination thereof, which heterocyclic group is optionally substituted at 

carbon or nitrogen atom(s) with _straight or branched C1-s·alkyl, phenyl or 

benzyl, or a carbon atom In the heterocyclic group together with an oxygen 

atom form a carbonyl group, or which heterocyclic gral:lp is optionally fused 

20 with a phenyl group; and 

25 

G is selected from one of the following azabicyclic rings 

or 

1 R@ ··en ~ · 2 . 
R~Cq 

N 

13 
R 

wherein the thiadiazole or oxadiazole ring can be attached at any carbon 

30 atom of the azabicyclic ring; R1 and R2 may be present at any position, 

including the point of attachment of the thiadiazole or oxadiazole ring, and 

independently are hydrogen, straight or branched C1.s·alkyl, straight or 
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branched C2•5-alkenyl, straight or branched C2•5-alkynyl, straight or 

branched CM0-alkoxy, straight or branched C1.s-alkyl substituted with -OH, 

-OH, halogen, -N~ or carboxy; R3 is H, straight or branched C1•5-alkyl, 

straight or branched CN·alkenyl or straight or branched C2-s·alkynyl; n is o, 
5 1 or 2; m is o, 1 or 2; p is O, 1 or 2; q is 1 or 2; and ~ is a single or 

double bond; or 

a pharmaceutically acceptable salt therecif. 

As used herein, the term 11patient11 includes any mammal which could benefit 

1 O from treatment for schizophreniform conditions. The term particularly refers 

. to a human patient, bUt is not intended to be so limited. 

The thiadiazole and oxadiazole compounds used in the presently claimeo 

method have been disclosed and claimed in PCT/D.1<91/00236. Tbe. thiadia-. . .· ..... -.. _ . - . 

15 zole and oxadiazole derivatives are known to be cholinergic muscarinic 

agents· useful in the treatment of presenile and senile dementia. The com­

pounds are believed to be useful for treating Alzhei"1er's disease, glau­

coma, and painful conditions. Other disclosures suggest that thiadiazole 

compounds may be useful for the treatment of illnesses whose clinical 

_ 20 manifestations are due to cholinergic deficiency, (European Patent Applica­

tion 307142). Such illnesses include Huntington's chorea, tardive dyskinesia, 

hyperkinesia, mania, and Tourette Syndrome. 

Further, the thiadiazole and oxadiazole derivatives used in the method of 

25 this invention displayed significant activity in the conditioned avoidance 

model assay. The conditioned avoidance model assay is one established 

predictor of the usefulness of compounds for the treatment of schizophrenia 

and schizophreniform conditions. 

30 Schizophreniform conditions are believed to be related to an excess of 

dopamine. Therefore, Applicants were particularly suprised to observe that 

the thiadiazole and oxadiazole compounds used in this method have a low 
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affinity for dopamine receptors. No agent selective for muscarinic receptors 

has ever been accepted by clinicians or regulatory agencies for use in the 

treatment of schizophrenia. Thus, the present method is an exciting and 

unexpected discovery which may pro~ide the longed for treatment for 

5 schizophrenia and schizophrenifomi conditions. 

The method of this invention utilizes disclosed thiadiazole and oxadiazofe 

compounds to treat schizophrenia and schizophreniform conditions. This 

activity has be~n demonstrated in models using well-established pro-

10 cedures. For example, the compound has been assessed in the condi­

tioned avoidance model, a standard behavioural test predictive of antipsyc­

hotic activity. Davidson, A.B. and Weidley, E. Differential Effects of 

Neuroleptic and other Psvchotropic Agents on Acquisition of Avoidance in 

Rats, 18 Life Sci. 1279-1284 (1976). In addition, the compounds of this 

15 method have been found to have a favourable profile of activity in a number 

of in vitro binding assays, designed to measure the degree of binding to 

neural receptors. 

The compounds have IC50 lave.ls of less than 1JiM in the 3H-oxotremorine-M 

20 binding assay, indicating that the compounds have muscarinic receptor 

affinity .. 

This profile. of activity in in vitro receptor binding assays, like that observed 

in the behavioural tests, would indicate that the compounds are effective in 
...; ~ .. . 

25 the treatment of psychotic conditions but are less likely to induce extra 

pyramidal side-effects. 

Conditioned Avoidance Behavior in Rats 

30 Introduction. 

One of the major pharmacological properties of currently employed clinical 

·1iiili1Ur 
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antipsychotic drugs in animals is their ability to block conditioned avoidance 

responding (Cook and Davidson, 1978; Davidson and Weidley, 1976). 

There is a high correlation between their activity and potency on a condi-

5 tioned avoidance test and their clinical efficacy and potencies as antipsy­

chotic drugs (Creese et al., 1976). 

In a conditioned aVoidance test. animals learn to respond during a condi­

tioned stimulus in order to avoid mild shock presentation. A response 

1 O during the conditioned stimulus is termed an avoidance res pone, a 

response during shock is termed an escape response; a response failure is 

when the animal fails to respond during either the conditioned stimlus or the -

shock presentation and is indicative of motor impairment. Animals rapidly 

learn to avoid 99% of the time. Ahtipsychotic drugs decrease the percen-

15 tage of avoidance responses without interfering with the ability of the animal 

to respond since the animals do emit escape responses. The percentage of 

response failures is considered a measure of motor impairment. 

20 

. -

Procedure. 

Rats were required to press a response lever in an experimental chamber in 

order to avoid or escape foot-shock. Each experimental session consisted 

of 50 trials .. During each trial, the chamber was illuminated and a tone 

presented for a maximum of 1 O sec. A response during the tone immediate-

25 ly terminated the tone and the houselight, ending the trial. In the absence .of 

a response during the tone alone, tone+foot-shock (2.0 mA) was presented 

for a maximum of 10 sec. A.response during shock presentation immedi­

ately terminated the shock, the tone and the houselight, ending the trial. 

30 For drug screening, a dose of 3.0 mg/kg was administered s.c. 30 min 

before the start of the experimental session. A drug was considered active if 

it reduced the % avoidance responding to at least 50% without producing 
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greater than 50% response failures. For active drugs, a dose-response 

curve was subsequently determined. 

References 

5 Cook, L and Davidson, AB.: Behavioral pharmacology: Animal models 
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1284, 1976. 

Creese, I., Burt, D,B. and Snyder, S.H.: Dopamine receptor binding predicts 
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The affinity of the compounds for the muscarinic receptors was determined 

using the non-selective agonist ligand, 3H-oxotremorine-M; Birdsdall N.J.M., 

20 Hulme E.C., and Burgen AS.V., "The Character of Muscarinic Receptors in 

Different Regions of the Rat Brain", 207 Proc. Roy. Soc. 1 {London, Series 

B, 1980). The results of this assay are described in Table I below. Each 

compound. was tested to determine the affinity of the compound for the 

muscarinic receptors using the f?llowing procedure. 

25 

For each in vitro binding, male Sprague-Dawley {Harlan Sprague-Dawley, 

Indianapolis, IN) rats weighing from about 100 to about 150 grams each 

were sacrificed by decapitation. The brains were quickly removed and the . 

cerebral cortex were dissected from the brain. The cerebral cortex tissue 

30 was homogenized in 1 O volumes of 0.32 M sucrose and homogenized for 

about 1 o minutes at about 1000 x g. The supernatant was centrifuged at 

about 12,000 x g for about 10 minutes and the resulting pellet was resus-

--
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pended in 20 mM tris-CI, pH 7.4. The resuspended pellet was centrifuged 

again for about 1 O minutes at about 50,000 x g. The resulting homogenate 

was preincubated for about 1 O minutes at about 25°C and centrifuged 

again for about 1 O minutes at about 50,000 x g. The pellet was resus-

5 pended at 1 gram of pellet per 3 ml of buffer and frozen at about -80°C 

until used. 

The inhibition- of binding of 3H-oxotremorine-M ·binding to muscarinic 

receptors was determined by mixing the compound of the Example, 3 nM 

1 O 3H-oxotremorine-M (about 87 Ci/mmoles, New England Nuclear, Boston 

MA), and cerebral cortical membranes equivalent to about 10 mg wet 

weight, which is about 100 µg of cortical membrane protein, in about 1 ml 

total volume of 20 nM tris-CI b,uffer, pH 7.4, containing 1 mM MnCl2• The 

aforementioned homogenates mixture was incubated for about 15 minutes 

15 at about 25°C and then the homogenates were filtered through glass filters 

(Whatman, GF/C} with vacuum. The filters were washed 3 times with about 

2 ml of cold tris-CI buffer, and placed in scintillation vials containing about 

10 ml of scintillation fluid (Ready Protein+, Beckman, Fullerton, CA). Radio­

activity trapped on the filters was determined by liquid scintillation spectro-

20 metry. Nonspecific binding was determined using 1 µM atropine. The 

concentration of compound required to inhibit specific binding 50% (IC50) 

was determined using standardized computer assisted calculations. 

Delean, A .. et al. Am. J. Physiol., 235, (1978). 

25 'Test results obtained by testirig some compounds of the present invention 

will appear from the following Table 1: 

30 
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TABLE 1 

Compound No. Inhibition of Conditioned Avoidance 
3H-Oxo (nM) % Avoidance Responses 

5 

9 2;1 65 

46 1.6 30 

11 6 ·11 

10 13 1.9 18 

52 1.8 63 

53 0.9 41 

19 1.2 73 

29 1.2 29 

15 30 0.4 32 ·-
31 1.8 1 

32 1.3 46 

58 0.8 41 

59 1.0 12 

20 56 0.4 6 

74 1.4 22 

76 7.7 28 

n 2.7 85 

82 1.3 24· 

25 133 1.3 1 

102 4.5 3 

103 2.7 51 

104 2;6 . ,. 24 

131 2.8 53 

30 106 2.8 55 

107 1.0 52 

111 1.0 8 

112 0.6 2 
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120 

121 

122 
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157 

.158 

167 
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0.8 

0.45 

0.9 

0.9 

1.0 

2.1 

1.8 

10 

10 

0.76 

.. · 

PCT/D:K94/003Q9 

19 

39 

29 

Zl 

12 

1 

43 

12 

47 

56 

The compounds used in this method are effective over a wide dosage 

range. For example, iri the treatment of adult humans, dosages from about 

0.05 to about 100 mg, preferably from about 0.1 to about 100 mg, per day 

15 may be used. A most preferable dosage is about 1 O mg to about 70 mg 

per day. In choosing a regimen for patients suffering from psychotic illness 

it may frequently be necessary to begin with a dosage of from about 30 to 

about 70 mg per day and when the condition is under control to reduce the 

dosage as tow as from about 1 to about 1 O mg per day. The exact dosage 

20 will depend upon the mode of administration, form in which administered, 

the subject to be treated and the body weight of the subject to be treated, 

and the preference and experience of the physician or veterinarian in 

charge. 

25 The route of adminiStration may be any route, which effectively transports 

the active compound to the appropriate or desired site of action, such as 

oral or parenteral e.g. rectal, transdermal, subcutaneous, intravenous, _., 

intramuscular or intrariasal, the oral route being preferred. 

30 Typical compositions include a compound of Formula (I) or a pharmaceuti­

cally acceptable acid addition salt thereof, associated with a pharmaceuti­

cally acceptable carrier. In making the compositions, conventional tech-
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niques for the preparation of pharmaceutical compositions may be used. 

For example, the active compound will usually be mixed with a carrier, or 

diluted by a carrier, or enclosed within a carrier which niay be in the form of 

a ampoule, capsul~. sachet, paper, or other con_tainer. When the carrier 

5 serves as a diluent. it may be solid, semi-solid, or liquid material which acts 

as a vehicle, excipient. or medium for the active compound. The active 

compound can be adsorbed on a granular solid container for example in a 

sachet Some examples· of suitable car~ers are-water, salt solutions, alco­

hols, polyethylene glycols, polyhydroxyethoxylated castor oil, gelatine, 

1 O lactose, amylase, magnesium stearate, talc, silicic acid, fatty acid monogly­

cerides and diglycerides, pentaerythritol fatty acid esters, hydroxymethyl­

cellulose and polyvinylpyrrolidone. 

Examples of appropriate salts for use in this method include inorganic and 

15 organic acid addition salts such as hydrochloride, hydrobromide, sulphate, 

phosphate, acetate, fumarate, maleate, citrate, lactate, tartrate, oxalate, or 

similar pharmaceutically acceptable inorganic or organic acid addition salt. 

Especially preferred salts include tartrate, oxalate, and hydrochloride. 

~O The pharmaceutical preparations can be sterilized and mixed, if desired, 

with auxiliary agents, emulsifiers, salt for influencing osmotic pressure, 

buffers and/or coloring substances and the ·lif(e: which do not deleteriously 

react with t_he active compounds. 

25 For parenteral application, particularly suitable are injectable solutions or 

suspensions, preferably aqueous solutions with the active compound 

dissolved in polyhydroxylated castQr .oil. 

Tablets, dragees, or capsules having talc and/or a carbohydrate carrier or 

30 binder or the like are particularly suitable for oral application. Preferable 

carriers for tablets, dragees, or capsules include lactose, com starch, 

and/or potato starch. A syrup or elixir can be used in cases where a 



WO!JS/05379 PCT/DK94/00309 

- 13 -

sweetened vehicle can be employed. 

Generally, the compounds are dispensed in unit form comprising from 

about 1 to about 100 mg in a pharmaceutically acceptable carrier per unit 

5 dosage. 

10 

15 

A typical tablet, appropriate for use in this method, may be prepared by 

conventional tabletting techniques and con~ains: 

Active compound 5.0mg 

Lactosum 67.8 mg Ph.Eur. 

Avicel® 31.4 mg 

Amberlite® 1.0mg 

Magnesii stearas 0.25 mg Ph. Eur. 

The compounds used in this method may be prepared by commonly 

known chemical methods. Most of the compounds may be prepared using 

the methods taught in PCT/01<91/00236 which are hereby incorporated by 

reference. The following description is intended to illustrate pol;isible syn-

20 thetic routes for the preparation of the compounds utilized in this method. 

The compounds may be prepared by 

a) reacting a compound of formula II 

25 

(II) 

30 

wherein G has the meaning defined above, ~N is >-NH or :>==N and R6 
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is H, OH or 0-alkyl, with 52Cl2 to form a compound of formula Ill 

5 (Ill) 

wherein G has the meaning defined above; subsequent displacement of Cl 

1 O with an appropriate nucleophile gives a compound of formula I wherein X is 

S, or 

15 

20 

25 

30 

b) dehydrating a compound of formula IV 

:x•_--:OH 
R N-OH 

(IV) 

wherein G has the meaning defined above and R7 is alkyl, amino, halogen, 

alkoxy or alkylthio, to form a compound of formula V 

X N"'-::-- /o 
R N . 

. {V) 

wherein G and R7 have the meanings defined above, or 



W095/05J79 PCT/DK94/00309 

- 15 -

c) when R7 in formula V is amino, the amino group can be substituted by 

chloro by known procedures, and subsequent displacement of Cl with an 

appropriate nucleophile gives a compound of formula I wherein Xis O, or 

5 ~) oxidizing a compound of formula VI 

10 

15 

20 

wherein G, R4 and X have the meanings defined abov~._.by standard pro­

cedures to form a compound of formula VII 

(VI) 

GXN" 0 x 
4 11 ~I (VII) 

R-s N 
n 
0 

and subsequent displacement of -S02-R4 with an appropriate nucleophile to 

form a con:ipound of formula I. 

25 It ls to be understood that the invention extends to each of the stereoiso­

meric forms of the compounds of formula I as well as the racemates. 

The following examples are included to more specifically describe the 

preparation of the compounds used in the method of this invention. The 

30 examples are not intended to limit the present invention in any way and 

should not be so construed. 
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EXAMPLE 1 

A. Ethyl (1-azabicyclo[2.2.2]octan-3-ylidine)cyanoacetate 

A solution of 3-quinuclidone (75 g, 0.6 moij, ammonium acetate (2.3 g, 30 

mmol), acetic acid (3.75 ml) and ethyl cyanoacetate {67.8 g, 0.6 mol) in 

toluene (400 ml) was refluxed with a water separator for 18 h. Water (1 oo 
ml) and NaOH was added, and the mixture extracted several times with 

10 ether .. The organic phases were dried and evaporated. The residue was 

purified by column chromatography (eluent: EtOAc/MeOH (2:1)), yielding 73 

g of the title compound. 

15 
8. Ethyl (1-azabicyclo[2.2.2]octan-3-yl)cyanoacetate 

A solution of ethyl (1-azabicyclo[2.2.2]octan-3-ylidene)cyanoacetate (73 g, 

0.33 mol) in absolute ethanol (1 I) was treated with 1 ~% palladium on 

charcoal (1 O g) and hydrogen in a parr shaker at 20 psi for 5 h. Filtration 

20 and evaporation gave the wanted product in sa· g yield. 

C. (1-Azabicyclo[2.2.2]octan""3-yl}hydroxyiminoacetonitrile 

25 Ethyl {1-azabicyclo[2.2.2]octan-3-yl)cyanoacetate (1 O g, 45 mmol) was 

added to a solution of sodium (1.04 g, 45 mmol) in absolute ethanol (60 

ml). The mixture was stirred for 15 min. at room temperature and isoamyln­

itrite (7.9 ml, 60 mmol) was added. The reaction mixture was stirred for 18 h 

at 60°C. Evaporation of the reaction mixture gave crude title compound, 

30 which was used without further purification. 

35 

D. 3-Chloro-3-{3-chloro-1 ,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2-4]-octane 

oxalate 

To a solution of crude (1-azabicyclo[2.2.2]octan-3-yl)hydroxyiminoaceto-

lilli1r11nr 
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nitrile {max. 45 mmol) in DMF {60 ml) was slowly added a solution of S2Cl2 

(10.85 ml, 135 minol) in DMF (20 ml) at Cl°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 extracted with ether. The 

5 combined ether phases were dried and evaporated. The residue was 
purified by column chromatography {eluent: EtOAc/MeOH (2:1)) to give the 

free base of the title compound in 1.04 g yiel~. Crystallization with oxalic 

acid from acetone gave an analytical pure product (Compound 1). M.p. 

137-139°C. 

10 

15 

EXAMPLE 2 . 

3-(3-Chloro-1,2,5-thiadiazol-4-yl)-3-hydroxy-1-azabicyclo[2.2.2]octane oxalate 

A solution of 3-chloro-3-(3-chloro-1,2,5-thiadiazol-4-yl}-1-azabicyclo [2.2.2]oc­

tahe (250 mg, 0;95 mmol} in ethanol (25 ml) was treated with formic acid 

(750 µI, 20 mmol), triethylamine (4.2 ml, 30 mmol) and 10% palladium on 

charcoal for 18 h at 60°C. After filtration and evaporation water and K:zC03 

20 was added ~o the residue and extracted with ether. The dried ether phases 

were evaporated and purified by column chromatography {eluent: EtOAc/ 

MeOH (2:1)). Crystallization as the oxalate from acetone gave the title 

compound in 150 mg yield. (Compound 2). M.p. 241-242°C. 

25 

30 

EXAMPLE 3 

3-Methoxy-3-{3-methoxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2] octane 

oxalate and 3-{3-Methoxy-1 ,2,5-thiadiazol-4-yl)-1-azaqicyclo[2.2.2] oct-2-ene 

oxalate 

A solution of 3-chloro-3-(3-chloro-1,2,5-thiadiazol-4-yl}-1-azabicyclo[2.2.2]oc­

tane {500 mg, 1.9 mmol} and sodiummethoxide (20 mmol) in methanol(20 

ml) was stirred for 48 h at 60°C. Water was added to the reaction mixture 



WO 9S/05379 PCT/DK94/00309 

- 18 -

and extracted with ether. The combined organic phases were dried and 

evaporated. The two products were separated by column chromatography 

(eluent: EtOAc/MeOH (2:1)). Crystallization of the dimethoxy product as the 

oxalate from acetone gave 200 mg. (Compound 3). M.p. 113-117"C. The 

5 monomethoxy oxalate was isolated in 60 mg yield (Compound 4). M.p. 

143-145"C. 

10 

15 

EXAMPLE4 

It 

3-{3-Hexyloxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]oct-2-ene oxalate, 

3-Hexyloxy-3-{3-hexyloxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane 

oxalate and 3-(3-Hexyloxy-1,2,5-thiadiazol-4-yl)-3-hydroxy-1-azabicyclo[2.2.2-

]octane oxalate 

A 50% sodiumhydride dispersion· {960 mg, 20 mmol) was dissolved in 

1-hexanol and 3-chloro-3-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.-

2]octane (500 mg, 1.9 mmol) was added. The reaction mixture was stirred 

at 90°C for 18 h and evaporated. The residue was dissolved in water and 

20 extracted ~h ether. The dried ether phases were evaporated and the 

products separated by column chromatography (eluent: EtOAc/MeOH 

(2:1)). The first fractions contained the eliminated product which, after 

crystallization with oxalic acid, was collected in 70 mg yield .. (Compound 5). 

M.p. 135-137"C. 

25 

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 

30 the oxalate salt. (Compound 7). M.p. 145-147"C. 

.::·· 
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EXAMPLE 5 

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

Hydrogenation for 48 h of 3-chloro-3-(3-chloro-1,2,5-thiadiazol-4-yl}-1-

azabicyclo[2.2.2]octane (15.2 g, 66 mmol) in ethanol {500 ml) at 30 psi in 

the presence of 10% palladium on charcoal (~.O g) gave, after filtration and 

evaporation, the hydrochloride salt of the wanted product in quantitative 

1 O yield. Crystallization of a sample with oxalic acid from methanol/ 

acetone/ether produced the title compound. (Compound 8}. M.p. 207-

2090C. 

EXAMPLE 6 

15 

3-{3-Ethoxy';.1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane fumarate 

Sodium (200 mg, 8. 7 mmol) was dissolved in ethanol (30 ml) and 3-{3-chlo-

20 ro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane (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 isopropanol/ether gave the title compound in 21 O mg 

25 yield. (Compound 9). M.p. 12B-131°C. 

EXAMPLE 7 

The following compounds were made in exactly the same manner as 

30 described in example 6 using the appropriate alcohol: 

3-{3-Propoxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane fumarate. 

(Compound 1 O). M.p. 64-67"C. 

3-(3-Butoxy· 1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane oxalate. (Cam-
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pound 46). M.p. 159-160°C. 

EXAMPLE 8 

5 3-(3-Hexyloxy-1,2,5-thiadiazol-4-yl}-1-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)-1-azabicyclo[2.2.2]o-

1 O ctane {250 mg, 1.1 mmol) was added. The reaction was stirred at ao0 c for 

8 h and at room temperature for 18 h. After evaporation water was added 

to the residue and extracted with ether. The combined ether phases were 

dried and evaporated. Crystallization with fumaric acid from isopropa­

nol/ether gave the title compound in 220 mg yield. {Compound 11). M.p. 

15 1 08-1 09"C. 

The following compounds were made in exactly the same manner using the 

appropriate alcohol instead· of 1-hexanol: 

20 3-{3-(5-Hexenylo)(y)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane fumarate, 

M.p. 107-110°C. {Compound 48). 

25 

. . 

3-{3-{3-Hexenyloxy)-1,2,5-thiadiazol-4-yl)~ 1-azabicyclo[2.2.2]octane fumarate, 

M.p. 135.5:137.S"C. (Compound 49). 

3-(3-Pentyloxy-1,2,5-thiadiazol-4-yl)· 1-azabicyclo[2.2.2Joctane oxalate, M.p. 

102-104"C. {Compound 50). 

3-(3-lsopentyloxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane oxalate, 

30 M.p. 135.5-137.S"C. (Compound 51) . 

....... ·. 
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EXAMPLE 9 

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

A solution of 3-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane 

oxalate (500 mg, 1.56 mmol), sodiumhydrogen sulfide, monohydrate (463 

mg, 6.25 mmol) and potassium cai:bonate (1.38 g, 1 O mmol) in DMF (20 ml) 

was sti_rred at room temperature for 1 h. 1-Pentylbromide (755· mg, 5 mmol) 

1 O was added, and the reaction mixture was stirred at room temperature for 18 

h. 1 N HCI was added, and the mixture extracted with ether once. 50% 

NaOH was added to the aqueous phase and extracted with ether. The 

ether phase was dried and evaporated. Crystallization of the residue with 

fumaric acid from isopropanol/ether gave the title compound in 380 mg 

15 yield. (Compound 12). M.p. 138-139°C . 
........ 

EXAMPLE 10 

The foHawing compounds were made in exactly the same manner as 

20 · described in example 9, using the appropriate alkyl halagenide: 

3-(3-Butylthio-1 ~.5-thiadiazol-4-yl)-1-azabicyclo (2.2.2Joctane fumarate. 

(Compound 13). M.p. 85-87"C. ··· · 

25 3-{3-Hexylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane fumarate. 

(Compound 14}. M.p. 138-139°C. 

30 

3-(3-(3-Phenylpropylthio )-1,2,S-thiadiazol-4-yl)-1-azabicyclo[2.22]octane 

fumarate. (Compound 44). M.p. 123-124°C. 

3-(3-{ 4-Cyanobenzylthio)-1,2,5-thiadiazal-4-yl)-1-azabicycla [2.2.2]octane 

oxalate. (Compound 45). M.p. 200"C. decamp. 
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3-(3-Ethylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[22.2]octane oxalate, M.p. 

194-195°C (Compound 52). 

3-(3-Propylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane oxalate, M.p. 

5 206.5-208°C (Compound 53). 

10 

3-{3-Heptylthio-1,2,5-thiadiazol-4-yl}-1-azabicyc_lo[2.2.2] octane fumarate, M.p. 

130-132°C (Compound 54). 

EXAMPLE 11 

A. Ethyl (1-azabicyclo[3.2.1 ]octan-6-ylidene)cyano acetate.· .... 

15 A solution of 1-azabicyclo[3.2.1]octan-6-one (41.25 g, 0.33 mol), acetic acid 

(2 ml), ammonium acetate (1.25 g) and ethyl cyanoacetate (37 g, 0.33 mol) 

. . .. in toluene (500 ml) was refluxed with a Dean-Stark water separator for 40 h. 

The toluene phase was extracted with 3 x·200 ml 5 M HCI solution. The 

water phase was basified with 28% ammonium hydroxide solution and 

20 extracted with ether (4 x 200 ml). The organic phases were dried over 

magnesium sulfate and evaporated. The resi_due was purified by column 

chromatography (eluent CH2Cl/MeOH {9:1), yield 41 g of the title com­

pound. 

25 8. Ethyl {1-azabicyclo[3.2.1 ]octan-6-yl)cyanoacetate 

.............. -----------------

30 

35 

A solution of ethyl {1-azabicyclo[3.2.1]octan-6-ylidene)cyanoacetate (41 g, 

0.19 mol) in abs. ethanol {500 mO WClS treated with 10% palladium on 

carbon (5 g) and hydrogen in a Parr shaker at 30 psi for 5 h. Filtration and 

evaporation gave the title compound in 36 g yield • 

C. (1-azabicyclo[3.2.1 ]octan-6-yl)hydroxyiminoacetonitrile 
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Ethyl {1-azabicyclo[3.2.1]octan-6-yl)cyanoacetate (36 g, 0.16 mol) in abs. 

ethanol (100 ml) was added _to a solution of sodium (4 g, 0.21 mol) in abs. 

ethanol (100 ml). lsoamylnitrite {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 reaction mixture 

5 gave crude sodium salt of the title compound, which was used without 

further purification. 

10 

p. 6-Chloro-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo(3.2. 1 ]octane 

A solution of crude (1-azabicyclo[3.2.1]octan-6-yl)hydroxyiminoacetonitrile 

(max. 0.16 mol) in DMF (150 ml) was added to a solution of S2Cl2 (50 ml, 

0.68 mol) in DMF (100 ml} at 0°C over 1 h. The reaction mixture was stirred 

over night and ice water (500 mo was added. The mixture was filtered and 

15 the filter cake washed with~ M HCI {3 x 100 mQ. 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 combined 

ether extracts from the last extraction were dried and. evaporated. The 

residue was purified by column chromatography {eluent: C~CIJMeOH 

20 {9:1)) to give the title compound in 11 g yield as a mixture of the endo and 

exo forms. 

EXAMPLE 12 

25 The following compound was made in exactly the same manner as 

described in example 11, starting from 1.-.azabicyclo[2.2.1)heptan-3-one: 

3-Chloro-3-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo(2.2. 1] heptane. 

30 

EXAMPLE 13 

Exo-6-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo(3.2.1 )octane and Endo-

6-(3-chloro-1 ,2, 5-thiadiazol-4-yl)-1-azabicyclo [3.2. 1] octane-oxalate 
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A solution of Endo/Exo-6-chloro-6-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyc­

lo[3.2.1] octane (1.3 g, 5 mmol) in abs. etli~nol {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 purified by column 

5 chromatography with CH2CIJMeOH!TEA (9:1 :0.25). The first fraction con­

tained the exo compound, 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 

10 16). M.p. 195-197°C. 

15 

EXAMPLE 14 

Endo-6-(3-hexylthio-1,2.5-thiadiazol-4-yl)-1-azabicyclo[3.2. 1 ]octane oxalate 

To a solution of endo-6-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1]­

octane (229 mg, 1.0 mmol) in DMF {10 ml) was added sodiumhydrogensul­

fide monohydrate {230 mg, 3.1 mmol). The reaction mixture was stirred at 

20 room temperature for 1 h. ~otassium carbonate (1.38 g, 1 o mmol) and 

1-hexylbromide (335 mg, 2.5 mmol} was added and the mixture was stirred 

for·1 h. 1N HCI solution was added and the mixture extracted with ether (2 

x 50 ml). The aqueous solution was basified with a 28% NH~· s.olution and 

extracted ~ith methylene chloride (3 x 100 ml). The methylene chloride 

25 phase was dried and evaporated. The residue was purified by column 

chromatography (eluent CH2CIJMeOH (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. 

30 EXAMPLE 15 

The following compounds were made in exactly the same manner as 

described in Example 14, using the appropriate alkyl bromide: 



W095/0S379 PCT/DK94/00309 

- ~5 -

Endo-6-{3-(5-hexenylthio)-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2.1 ]octane 

oxalate. {Comp<?und 18). M.p. 113-114°C. 

Endo-6-(3-butylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo(3.2.1 ]octane oxalate. 

5 (Compound 24). M.p. 123-124°C.· 

Endo-6-{3-ethylthio-1 ,2,5-thiadiazol-4-yl)-1-aza~icyclo[3.2.1 ]octane oxalate. 

{Compound 25). M.p. 150-151°C. 

1 O Endo-6-{3-pentylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane oxalate. 

(Compound 26). M.p. 137-138°C. 

15 

Endo-6-{3-(3-phenylpropylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1] oc­

tane oxalate. (Compound 27). M.p. 127-129"C. 

Endo-6-{3-{ 4-cyanobenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]oc­

tane oxalate (Compound 28). M.p. 159-161°C. 

Endo-6-{3-propylthio-1 ,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane oxalate 

20 (Compound 57) M.p. 132-134°C. 

EXAMPLE 16 

Exo-6-(3-ethoxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane oxalate and 

. 25 Endo-6-(3-ethoxy-1,2,5-thiadiazql::.+Yl)-1-azabicyclo[3.2.1 ]octane 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-yl)-1-azabicyclo [3.2.1 ]octane (229 

30 mg, 1 mmol). The reaction mixture was heated at 50°C for 12 hand evapo­

rated. Water (100 ml) was added, and the mixture was extracted with 

methylene chloride (4 x 50 ml). The organic phases were dried and evap­

orated. The residue was purified by column chromatography eluent (CH2Cl2 
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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°C. The next fractions contained the 

endo compound, which after crystallization with oxalic acid in acetone was 

5 collected in 20 mg yield. (Compound 20). M.p. 127-129°C. 

EXAMPLE 17. 

Exo-3-{3-chloro-1,~,5-thiadiazol-4-yl}-1-azabicyclo[2.2.1 ]heptane oxalate and 

1 O Endo-3-(3-chloro-1,2,5·thiadiazol-4-yl)-1-azabicyclo[2.2. 1 ]heptane oxalate 

A solution of endo/exo-3-chloro-3-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyc­

lo[2.2.1 ]heptane {0.5 g, 2 mmol) in.abs. ethanol (100 ml) was treated with 

15 10% palladium on carbon in a Parr shaker at 20 psi for 4 h. The solution 

was filtered and evaporated. The residue was purified by column chroma­

tography, eluent C~CIJMeOH {9:1). The first fractions contained the exo 

compound, which after crystallization with oxalic acid from acetone/ether 

was collected in 50 mg yield. (Compound 21). M.p. 138-140"C. The next 

20 fractions contained the endo compound, which after cry~allization with 

oxalic acid from acetone, was co"iected in 450 mg yieid. (Compound 22). 

M.p. 11 a-121°c. 

EXAMPLE 18 

25 

Endo-3-(3-niethoxy-1,2,5-thiadiaiol-4-yl)-1-azabicyclo[2.2.1 ]heptane oxalate 

To a solution of sodium {~ 10-.mg, 5 mmol) in methanol (20 ml) was added 

30 endo-3-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo [2.2.1 ]heptane (11 O mg, 

0.5 mmol). The reaction mixture was heated at reflux for 60 hand evapo­

rated. Water (50 ml) was added, and the mixture was extracted with 

methylene chloride (4 x 50 ml). The organic phases were dried.and evap­

orated. The residue was purified by column chromatography eluent 
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(CH2CIJMeOH, 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. 104-106°C. 

EXAMPLE 19 

Exo-6-(3-hexylthio-1,2,5-thiadiaz~l-4-yl)-1-azabi9yclo[3.2.1 Joctane oxalate 

10 To a solution of exo-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1]oc­

tane (229 mg, 1.0 mmoQ in DMF (20 ml) was added sodiumhydrogensulfide 

monohydrate {230 mg, 3.0 mmoQ. The reaction mixture was stirred at room 

temperature for 1 h. Potassium carbonate (1.38 g, 10 mmol) and 1-hexyl­

bromide (335 mg, 2.5 mmol} was added and the mixture was stirred for 1 h. 

15 1 N HCI solution was added and the mixture extracted with ether (2 x 50 ml). 

20 

25 

The aqueous solution was basified with a 28% NH3 solution and extracted 

with ether {2 x 50 ml). The ether phase was dried and evaporated. The 

residue was crystallized as the oxalate salt from acetone/ether in 200 mg 

yield. (Compound 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 appropriate alkylbromide: 

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

(Compound 30). M.p. 143-145"C . 

Exo-6-(3-pentylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2. 1] octane oxalate. 

30 (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. 

-~- ., 
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Exo-6-(3-propylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2. 1 ]octane oxalate 

(Compound 58), M.p. 173-174°C. 

EXAMPLE21 

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

fUrnarate 

10 To a solution of endo-3-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.1]­

heptane (215 mg, 1.0 mmol) in DMF {20 ml) was added sodium hydrogen­

sulfide monohydrate (230 mg, 3.0 mmoQ. The reaction mixture was stirred 

at room temperature for 1 h. Potassium carbonate (1.38 g, 1 O mrnol) and 

1-pentylbromide {0.45 g, 3 mmoQ was added and the mixture was stirred 

15 for 1 h. 1 M hydrochloric acid solution (100 ml) was added and the mixture 

extracted with ether (2 x 50 ml). The ·aqueous solution was basified with a 

28% NH3-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°C. 

20 

25 

EXAMPLE 22 

The followi~g compounds were made in exactly tt:ie same manner as 

described in example 21 using the appropriate alkylbromide: 

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

fumarate. (Compound 34). M.p. 127-129°C. 

Endo-3-{3-(3-phenylpropylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.1 ]hep· 

30 tane oxalate. (Compound 35). M.p. 119-120"C. 

Endo-3-(3-butylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.1] heptane 
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furnarate. (Compound 36). M:p. 106-108°C. 

Endo-3-(3-propylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo[2.2.1 ]heptane 

oxalate. (Compound 37). M.p. 169-170"C. 

EXAMPLE 23 

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

To a solution of exo-3-(3-chloro-1,2,5-thiadiazol+yl)-1-azabicyclo[2.2.1 ]hep­

tane {215 mg, 1.0 mmoQ in OMF (20 ml) was added sodium hydrogensul­

fide monohydrate (230 mg, 3.0 mmol). The reaction mixture was stirred at 

room temperature for 1 h. Potassium·carbonate (1.38 g, 10 mmol) and 

15 1-pentylbromide (0.45 g, 3 mmol) was added and the mixture was stirred 

for 1 h. 1 M hydrochloric acid solution (100 ml) was added and the mixture 

extracted with ether (2 x 50 mij. The aqueous solution was basified with a 

28% NH3-solution and extracted with ether (3 x 75 ml). The ether phase was 

dried and evaporated. The residue was crystallized as the oxalate salt from 

20 MeOH/ether in 250 mg yield. (Compound 38}. M.p. 120-122"C. 

EXAMPLE 24 

The following compounds were made in exactly the same manner as 

25 described in example 23, using the appropriate alkylbromide: 

EXo-3-{3-hexylthio-1 ,2,5-thiadiazal-4-yl)-1-azabicyclo[2.2.1 ]heptane oxalate. 

(Compound 39). M.p. 102-103"C. 

30 Exo-3-(3-propyJthio~ 1,2,5-tl1iadiazol-4-yl)-1-azabicycla [2.2.1 }heptane oxalate. 

(Compour.1d 40). M.p. 132-133°C. 

Exo-3-{3-(3-phenylpropylthio}-1,2,5-thiadiazol+yl)-1-azabicyclo [2.2.1] hep-
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tane o~late. (C~mpound 41). M.p. 126-f27"C. 

Exo-3-{3-butylthio-1,2,5-thiadiazal-4-yl)-1-azabicycla[2.2.1 ]heptane oxalate. 

(Compound 42). M.p. 188-189°C. 

EXAMPLE25 

A. 8-Ethoxycarbonyl-3-chloro-2-fonnyl-8-azabicyclo[3.2.1 ]oct-2-ene 

To a solution of dry DMF (45 g, 0.6 mol) in dry CH2C~ (150 ml) was added 

POCl3 (75 g, 0.5 mol) at 0-10°C. 8-Ethoxycarbonyl-8-azabicyclo[3.2.1]octa­

ne-3-one {57 g, 0.29 mol) dissolved in dry CH2Cl2 {60 ml) was added~ The 

reaction mixture was stirred over night at room temperature, then added to 

15 ice water (1.000 mQ. The phases were separated and the water phase 

extracted with CH2Cl2 {2 x 200 ml). The combined CH2Cl2 extracts were 

washed with a saturated NaHC03 solution and water, dri_ed and evaporated 

to give 70 g of the title compoun~. which was used in the next step without 

further purification. 

20 

B. 8-Etnoxycarbonyl-3-chloro-2-(3-chloro-1,2,5-thiadiazol-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. 

moQ were dissolved in a min. amount of water. 8-Ethoxycarbonyl-3-ch-

. loro-2-f9rmyl-8-azabicyclo[3.2.1]oct-2-ene (23 g, 0.1 mol) dissolved in DMF 

{25 ml) was added. The reaction mixture was stirred at room temperature 

for 3 days, then added to a 5 N hydrochloric acid solution (200 ml). The 

30 aqueous 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 

from the last extraction were dried, evaporated and dissolved. in DMF (SO 

ml}. This solution was added to sulphur monochloride (16.8 g, 0.12 mol) in 

DMF (50 ml). The reaction mixture was stirred over night at room tempera-

ii1l1ii~if 
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ture and poured into ice-water. The water phase was extracted with ether (3 

x 100 ml). The combined ether phases were dried and evaporated. The 

residue was purified by column chromatography (eluent: CH2Cla). Yield 3.2 

gas an oil. 

EXAMPLE26 

3-Chloro-2-(3-ethoxy-1,2,5-thiadiazol-4-yl)-8-azabicyclo[3.Z 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-az­

abicyclo[3.2. 1 ]oct-2-ene {670 mg, 2 mmol). the reaction mixture was 

15 heated at reflux overnight. .evaporated and cone. HCI (40 ml) was added. 

The reaction mixture was heated at reflux for 4 days, evaporated and 
i 

basified with a .28% NH3 solution. The aqueous solution was extracted with 

ether (3 x 75 ml). The combined ether extracts were dried and evaporated. 

The residue was purified by column chromatograpt")y (eluent C~Cl:z}MeOH-

20 ;9:1). Crystallization of the free base with oxalic acid in acetone gave the 

title compound in 110 mg yield. {Compound 43). M.p. 178-180°C. 

EXAMPLE 27 

25 3-Chloro-2-(3-chloro-1,2,5-thiadiazol-4-yl)-8-azabicyclo[3.2.1 ]oct-2-ene 

oxalate 

To a solution of 8-Ethoxycarbonyl-3-chloro-2-(3-chloro-1,2,5-thiadiazol-4-yl)-

30 8-azabicyclo[3.2.1)oct-2-ene (1.7 g_. 5 mmol) in dry toluene (50 ml) was 

added AIC13 {2.6 g, 20 mmol). The reaction mixture was slowly heated to 

80°C and kept at this temperature· for 10 min. After cooling to room tem­

perature the reaction mixture was poured on ice and basified with a 50% 

NaOH solution. The aqueous phase was extracted with CH2Cl2 {3 x 100 ml). 

li1iii1rf 
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The combined organic extracts were dried over MgS04 and evaporated. 

The residue was crystallized as the oxalate salt from acetone to give the title 

compound. Yield 1.6 g (Compound 47), M.p. 194-195°C. 

EXAMPLE 28 

The following compounds were made in exaqtly the same manner as 

described in Example 16 using the appropriate alcohol: 

10 Exo-6-{3-pentyloxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane oxalate 

{Compound 59), M.p. 122-123°C. 

15 

20 

Endo-6-{3-pentyloxy-1 ,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2.1 ]octane o~alate 

(Compound 60), M.p. 124-125°C. 

EXAMPLE 29 

A; 4-Chloro-3-formyl-1-azabicyclo[3.3.1 ]non-2-ene 

To DMF (50 ml, 0.68 mol) was slowly added POCl3 (50 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 portion and the reaction mixture heated at 100°C for 1 h. 

After cooling the reaction mixture was poured on ice (1000 g) and the 

25 reaction mixture neutralized with potassium carbonate. The water phase 

was extracted-With ether (5 x 200 ml}. The organic phase was dried over 

MgS04 and evaporated. The residue was purified by column chromatogra­

phy (eluent: C~Clz/CH30H (9:1)), yielding 17 g of the title compound. 

· 30 B. 4-Chloro-3-{3-cnioro-1,2,5-thiadiazo·-+yi)-1-azabicycio[3.3.1] non-3-ene 

oxalate 

To a solution of oxalic acid (9.0 g, 100 mmol) in water (100 ml) was added· 
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4-chloro-3-formyl-1-azabicycfo[3.3.1]non-2-ene (17.0 g, 95 mmol). Potas­

sium cyanide (6.8 g, 1 O mmol) dissolved in a min. amount of water was 

added dropwise. The reaction mixture was stirred at· room temperatUre for 2 

h. The precipitated crystals were filtered and suspended in water/EtOH {4:1, 

5 120 ml). Ammonium chloride {6.0 g, ;too mmol) and ammonium hydroxide 

(28% in water 1 O 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) ~nd 

10 added dropwise to 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 hydrochloric acid solution (2 x 

100 ml) the combined· water phases was basified with ammonia (28% in 

15 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. 149-150'1C. 

20 

25 

EXAMPLE 30 

. 4-Chloro-3-{3-propyloxy-t~2.5-thiadiazol-4-yl)-1-azabicyclo [3.3.1 ]non-3-ene 

oxalate 

To a solution of sodium {0.23 g, 10 mmol) i.r;i n-propanol {10 ml) was added 

4-chloro-3-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.3.1 lnon-3-ene 

{0.274 g, 1 mmoQ. The reaction mixture was heated at 60°C for 2 h. Hydrc­

chloric acid (1 M, 100 ml) was added, and the water phase extracted with 

30 ether {2 x 50 ml). The water phase was basified with solid potassium 

carbonate and extracted with ether (3 x 75 ml}. The combined ether 

extracts were dried over magnesium sulfate and evaporated. The residue 

was crystallized as the oxalate salt from acetone/ether to give the title 

.. / 

iiffi1i1ii1il1r 
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compound. Yield 180 mg (Compound 62), M.p. 122-123°C. 

EXAMPLE 31 

5 The following compounds were m~de in exactly the same manner as 

described in example 30 using the appropriate alcohol: 

10 

15 

4-Chloro-3-(3-pentyloxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.3.1 ]non-3-ene 

oxalate (Compound 63), M.p. 114-11 S"C. 

4-Chloro-3-(3-methoxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[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)-1-azabicyclo[3.3.1 ]non-3-ene oxalate 

To a solution of sodium (0.092 g, 4 mmol) in isopropanol (40 ml) was 

20 ~dded n-butylmercaptan (270 ml, 3 mmol}. 4-Chloro-3-{3-chloro-1,2,5-t­

hiadiazol-4-yl)-.1-azabicyclo(3.3.1]non-3-ene (0.82 g, 3 mmol) dissolved in 

isopropanol {10 ml) was added and the reaction mixture was stirred over­

night at room temperature. The reaction mixture was evaporated and 

hydrochloric acid {1 M, 100 ml) was added. The water phase was extracted 

25 with ether (2 x 50 ml) basified with solid potassium carbonate and extracted 

with ether (3 x 75 ml}. The organic phase was dried and evaporated. Ttie 

residue was purified by column chromatography (eluent: ethyl acetate} and 

the free base was crystallized with oxalic acid from acetone to give the title 

compound. Yield 250 mg (Compound 65) M.p. 175-Tl"C. 

30 

.1 
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EXAMPLE 33 

(-) 3-{3-Butylthio-1,2.5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane ( +) L-tar­

trate 

To a solution of 3-{3-butylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo[2.2.2]octane 

(free base of compound 13, example 10) (5.5 g, 19.43 mmol) in ethanol (50 

ml) was added a solution of (+)L-tartaric acid (2.9 g, 19.4 mmol) in water 

1 O {1 O ml). Ether (approx. 200 ml) was added to the solution to give a slightly 

unclear solution. The title compound was precipitated overnight and the 

C?rystals collected by filtration (3.05 g). Recryst~llizati~n twice from ethanol 

(20 ml) and ether gave the pure (-) enantiomer (1.90g) (Compound 55). 

M.p. 106-108"C. [a](free base) = -15.80" (C = 4.05 MeOH). 

15 

20 

EXAMPLE 34 
....... '.· 

( +) 3-(3-Butylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo [2.2.21 octane (-) D-tartrate 

The mother liqueur from the crystallization with ( +) L-tartaric acJd (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 ofthe title compound (2.9 g, 10.2 mmol). The 

25 residue was dissolved in ethanol (15 ml) and a solution of (-) D-tartaric acid 

(1.54 g, 10.2 mmol) in water (4 ml) was added. Ether was added to the 

solutiort and the title compound precipitated overnight. The crystals were 

collected by filtration and recrystallization twice from ethanol/ether gave the 

pure(+) enantiomer (1.90 g) (Compound 56), M.p. 106-108°C. [a](free 

30 base) = + 14.94° (C = 4.09 in MeOH). 
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EXAMPLE 35 

3-(3-Amino-1,2,5-oxadiazol-4~yl}-1-azabicyclo[2.2.2]octane fumarate 

To a solution of crude. (1-azabicyclo[2.2.?]octan-3-yl}hy~r.oxyiminoac~to~ 

nitrile (10 g, max. 29 mmol) (example 1C) in methanol (SO ml} was added.a 

methanol solution of hydroxylamine (prepared .from NH20H, HCI (4.2 g, 60 

mmol) in methanol (60 ml} and sodium (1.38 g, 60 mmol) in methanol (60 

10 ml)). The reaction mixture was stirred at 40°C for 18 hand evaporated to 

give the crude amide oxime derivative. The residue was treated with excess 

of POCl3 at 45°C for 18 h. Water and sodium.hydroxide was added to 

obtain alkaline pH and the aqueous mixture extracted with chloroform. The 

combined organic phases were dried and evaporated t~ give the free base 

15 of the title compound as a solid (yield 570 mg). MS: M+: 194. Crystallization 

as the fumarate salt from isopropanol gave the title compound {11 O mg) 

(Compound 66), M.p. 60-75°C. 

EXAMPLE36 

20 

A. 5-Carboxaldehyde-1-azabicyclo [3.2.1 ]octane 

To a solution of 1-azabicyclo[3.2.1 Joct-5-yl-N-methyl-N-methoxycarboxamide 

25 {4.0 g, 17.4 mmol) in tetrahydrofuran (100 ml) was added dropwise a 1 

Molar solution of DIBAL (26 ml, 26 mmol) at -65°C. The temperature of the 

reaction mixture was allowed to raise to 0°C over 30 min. and then cooled 

to -65°C. Aqueous hydrochloric acid {75 ml, SN) was added to the cold 

reaction mixture and the tetrahydrofura~ was evaporated in vacuo. The 

30 aqueous residue was stirred overnight at room temperature and then 

evaporated. Water and potassium carbonate was added to the residue and 

extracted with methylene chloride (3 x 300 ml). The combined methylene 

chloride phases were dried and evaporated to give the title compound as 

an oil. Yield 2. 75 g. 
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8. 2-Amino-24 (1-azabicyclo[3.2.1 ]oct-5-yl)acetonitrile 

To a solution of potassium cyanide (1.43 g, 22 mmol) in water (20 ml) 

5 5-carboxaldehyde-1-azabicyclo[3.2.1]octane (2.75 g, 19.8 n1mol) 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 alkaline pH and then extracted with 

1 O methylene chloride _(3 x 200 ml). The combined organic phases were 

evaporated and the residue was treated with a solution of ammonium 

chloride (3.8 g, 72 mmol) in water (10 ml) and 25% aqueous ammonia (5 

mij. The reaction mixture was stirred at room temperature for 18 hand then 

extracted with methylene chloride. The combined organic phases were 

15 dried and evaporated to give the title compound. Yield. 1.67 g. 

C. 5-(3-Chloro-1,2,5•thiadiazol-4-yl)-1-azabicyclo[3.2. 1 ]octane oxalate 

20 2-Amino-2-(1-azabicyclo[3.2.1]oct-5-yl)acetonitrile (1.67 g, 10 mmol) was 

dissolved in DMF (10 ml) and a solution of sulfur monochloride (2.57 ml, 30 

mmol) in DMF (1 O ml) was added dropwise at 0°C. The reaction mixture 

was stirred at room tempera~re for 18 h and cooled to 0°c whereupon 

water (40 ml} and aqueous potassium hydroxide was added slowly. The 

25 alkaline re~ction mixture was extracted with ether (3 x 300 ml) and the 

combined ether phases were dried and evaporated. The residue {850 mg) 

30 

. 
was crystallized with oxalic"'"acid from acetone/ methan61 to give the title 

compound. Yield 710 mg (Compound 67), M.p. 137.5-139.S'C. 

EXAMPLE 37 

5-(3-Hexylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo(3.2.1 ]octane oxalate 

35 Sodium hydrosulfide monohydrate (326 mg, 4.4 mmol) was added to a 
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solution of 5-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane oxalate 

(350 mg, 1.1 mmol} in DMF (20 ml) at room temperature and the reaction 

mixture was stirred for 30 min. Potassium carbonate (1.24 g, 9 mmol) and 

1-bromohexane {561 µI, 4 mmoQ were added and the reaction mixture was 

5 stirred for 3 h. Water (50 ml) was added to the reaction mixture and the 

aqueous 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 

acetone to give the title compound. Yield 200 mg (Compound 68), M.p. 

1 O 67-69"C. 

15 

20 

25 

EXAMPLE 38 

Exo-3-{3-methylthio-1,2,5-trnadiazol-4-yl)-1-azabicyclo[2.2.1 ]heptane oxalate 

To a solution of exo-3-{3-chloro-1,2,5-~iadiazol-4-yl)-1-azabicyclo[2.2.1]hep­

tane (215 mg, 1.0 mmol) in DMF (20 ml)' was added sodiumhydrogensulfide 

monohydrate (230 mg, 3.0 mmol). The reaction mixture was stirred at room 

temperature for 1 h. Potassium carbonat~ (1.38 g, 1 O mmol) and methyliod­

ide (0.42 g, 3 mmol) were added and the mixture stirred at room tempera­

ture for 0.5 h. 1 N hydrochloric acid solution (100 ml) was added and 

extracted with ether (2 x 50 ml). The aqueous solution was basified with a 

28% NH3 solution and extracted with ether (3 x 75 mQ. The combined ether 

phases were dried and evaporated. The residue was crystallized as the 

oxalate salt from acetone in 180 mg yield. (Compound 69). M.p. 133-139cC. 

EXAMPLE 39 

30 The following compound was made in exactly the same manner as 

described in example 38, using ethyliodide: 

........ 

·. "~: 
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Exo-3-{3-ethyfthio-1,2,5-thiadiazol-4-yQ-1-azabicyclo[2.2.1 ]heptane oxalate 

·from ethyliodide and exo-3-(3-chloro-1,2,5-thiadiazol+yl}-1-azabicyclo­

[2.2.1 ]heptane. (Compound 70). M.p; 156-157"C. 

5 Exo-3-{3-{4-cyanobenzylthio)-1,2,5-thiadiazof..4-yl)· 1-azabicyclo[2.2.1 ]hep­

tane oxalate from exo-3-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo [2.2.1 ]­

heptane and 4-cyanobenzylchloride. (CompOl-!nd 173}. M.p. 200-201°c. 

10 

EXAMPLE 40 

The following compounds were made in exactly the same manner as 

described in example ·38 using endo 3-(3-chloro-1,2,5-thiadiazol-4-yl)-1-

azabicyclo[2.2.1 ]heptane and the appropriate alkylhalogenide. 

15 Endo-3-(3-{2-phenoxyethylthio)-1,2,5-thiadiazol-4-yl}-1-azabicyclo[2.2.1 ]hep­

tane oxalate from 2-phenoxyethylbromide and endo 3-(3-chloro-1,2,5-

thiadiazol-4-yl)-1-azabicyclo[2.2.1 ]heptane. (Compound 71). M.p. 127-130°C: 

Endo-3-{3-(2-thienyt)propylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2. 1 ]hep-

20 tane oxalate from 1-chloro-3-(2-thienyl)propane and endo-3-(3-chloro-1,2,5-

thiadiazol-4-ylH-azabicyclo[2.2.1]heptane. (Compound 72). M.p. 123-126°C. 

Endo-3-{3-{2-phenylthio)ethylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo[2.2.1 ]­

heptane oxalate from 1-chloro-2-(phenylthio)ethane and endo-3-(3-chloro-

25 1,2,5-thiadiazol-4-yl}-1-azabicyclo~.2.1]heptane. (Compound 73). M.p. 143-

1450C. 

EXAMPLE 41 

30 Exo-6-{3-methylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane oxalate 

To a solution of exo-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo(3.2.1 Joe-
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tane (229 mg, 1.0 mmol) in OMF (20 ml) was added sodiumhydrogensulfide 

monohydrate (230 mg, 3.0 mmol). The reaction mixture was stirred at room 

temperature for 1 h. Potassium carbonate (1.38 g, 1 O mmol) and methylio­

dide (0.42 g, 3 mmol) were added and the mixture stirred for 1 h. 1 N 

5 hydrochloric acid solution (100 ml) was added and the mixture extracted 

with ether (2 x 50 ml). The aqueous solution was basified with a 28% NH3 

solution and extracted with ether (3 x 75 ml). The combined ether phases 

were dried and evaporated. The _residue was crystallized as the oxalate salt 

from acetone in 200 mg yield. (Compound 74). M.p. 141-142°C. 

10 

15 

EXAMPLE 42 

The following compounds were made in exactly the same manner as 

described in example 41 using the appropriate alkylhalogenide: 

Exo-6-{3-heptylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane oxalate 

from exo-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2. 1 ]octane and 1-

bromoheptane. (Compound 75). M.p. 111-112"C. 

20 Exo-S-(3-isohexylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 )octane oxalate 

from exo-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane and 1-

bromo-4-methylpentane. {Compound 76). M.p. 128-130°C. 

Exo-6-(3-isopentylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane from 

25 - exo-6-{3-chloro-1,2,5-thiadiazol-4:-yl)-1-azabicyclo[3.2.1 ]octane and 1-bromo-

3-methylbutane. (Compound n). M.p. 130-132"C. 

Exo-6-{3-{ 4-cyanobutylthio)-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2.1 ]octane 

oxalate from exo-6-{3-chlaro-1,2,5-thiadiazol-4-yl)-1-azabicycla[3.2.1 ]octane 

30 and 1-bromo-4-cyanobutane. {Compol:'nd 78). M.p. 148-150°C. 

Exo-6-(3-cyanomethylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1 ]octane 
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oxalate from exo-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

and chloroacetonitrile. (Compound 79). M.p. 141-142°C. 

Exo-6-(3-(2-cyanoethylthio}-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

5 oxalate from exo-6-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1]octane 

and 1-bromo-2-cyanoethane. (Compound 80}. M.p. 151-152"C. 

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

1 O oxalate from exo-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo(3.2.1 ]octane 

and 1-bromo-3-cyanopropane. (Compound 81). M.p. 114-115°C. 

Exo-6-(3-(4-cyanobenzylthfo)-1,2,5-thiadiazol-4-yQ-1-azabicyclo[3.2.1 ]octane 

oxalate frorri exo-6-(3-chloro-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2.1 ]octane 

15 and 4-cyanobenzylchloride. (Compound 82). M.p. 198-199°C. 

20 

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

oxalate from exo-6-:(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

and 1-bromo-3-phenylpropane. (Compound 83). M.p. 149_-150°C. 

Exo-6-(3-{2-phenoxyethylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1] octane 

oxalate from exo-6-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1] octane 

and 1-bro11.10-2-phenoxyethane. (Compound 133). M.p. 137-144°C. 

25 Exo-6-(3-benzylthio-1,2,5-thiadiazol-4-yQ-1-azabicyclo[3.2.1] octane oxalate 

from exo-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1 ]octane and 

benzylchloride. (Compound 134). M.p. 153-155°C. 

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

30 oxalate (Compound 223) M.p. 107-110°C from exo-6-(3-chloro-1,2,5-thiadia­

zol-4-yl}-1-azabicyclo [3.2.1 ]octane and 2-cyanobenzylbromide. 
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Exo-6-(3-(3-cyanobenzylthio}-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane . 

oxalate (Compound 224) M.p. 154-156"C from exo-6-{3-chloro-1,2,5-thiadia­

zol-4-yl}-1-azabicyclo[3.2.1 ]octane and 3-cyanobenzylbromide. . 

5 Exo-:6-{3-{2-trifluoromethylbenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo-

[3.2.1]0dane oxalate (Compound 225} M.p. 135-138°C from exo-6-(3-

chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2. 1.]octane and 2-trifluoromethyl­

benzylbromide. 

1 O Exo-6-(3-(3-trifluoromethylbenzylthio)-1 ,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2. 1] octane oxalate (Compound 226) M.p. 152-155°C from exo-6-(3-

chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 J octane and 3-trifluoromethyl­

benzylbromide. · 

15 

20 

25 

EXAMPLE 43 

The following compounds were made in exadly the same manner as 

described in example 41 by reacting endo-6-(3-chloro-1,2,5-thiadiazol-4-yl)-

1-azabicyclo[3.2.1 ]octane with the appropriate alkylhalogenide: 

Endo-6-{3-{2-phenoxyethylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]­

octane oxalate from endo-6-(3-chloro-1,2,5-thiadiazol-4-yl}-1-azabicyclo[-

3.2.1 ]octane and 1-bromo-2-phenoxyethane. (Compound 84). M.p. 150-

1550C. 

Endo-6-(3-methylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2.1 ]octane oxalate 

from endo-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane and 

methyliodide. (Compound 85); M.p. 1so..:1s1°c. 

30 Endo-6-(3-isopentylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

oxalate from endo-6-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1] octane 

and 1-bromo-3-methylbutane. (Compound 86). M.p. 11 a-120°c. 
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Endo-6-{3-isohexylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 Joctane 

oxalate from endo-6-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3,2.1 ]octane 

and 1-bromo-4-methylpentane. (Compound 87}. M.p. 110-112°C. 

5 Endo-6-{3-benzylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane oxalate 

from endo-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane and 

benzylchloride. (Compound 88). M.p. 110-114c. 

1 O Endo-6-{3-cy~nomethylthio~1.2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1] octane 

oxalate from endo-6-(3-~_loro-1,~,5-thiadiazol-4-yl)-1-azabicyclo[3.2. 1 ]octane 

and chloroacetonitrile. {Compound 89). M.p. 158-59°C. 

Endo-6-(3-{2-cyanoethylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

15 oxalate from endo-6-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

and 1-bromo-2-cyanoethane. (Compound 90). M.p. 160-161°C. 

Endo-6-(3-(3-cyanopropylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1 ]oc­

tane oxalate from endo-6-(3-chloro-1,2,5-thiadiazC?l-4-yl)-1-azabicyclo-

20 [3.2.1 ]octane and 1-bromo-3-cyanopropane. (Compound 91 ). M.p. 119-

1200C. 

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

oxalate from endo-6-(3-chloro-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2.1] o"ctane 

25 and 1-bromo-4-cyanobutane. (Compound 92). M.p. 150-151°C. 

30 

·- .. ·Endo-6-{3-(2-cyanobenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]oct­

ane oxalate (Compound 227) M.p. 210-211°C from endo-6-(3-chloro-1,2,5-

thiadiazol+yl)-1-azabicyclo[3.2.1 ]octane and 2-cyanobenzylbromide. 
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EXAMPLE 44 

4-Chloro-3-(3-butoxy-1,2,5-thiadiazol-4--yl)-1-azabicyclo [3.3.1 ]non-3-ene 

oxalate 

To a solution of sodium (0.23 g, 10 mmol) ·in n-butanol (10 ml) was added 

4-chloro-3-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.3.1 ]non-3-ene 

(Compound 61) (0.274 g, 1 mmol). The reaction mixture was heated at 

10 60°C for 4 h. Water (100 mO ~s added and the water phase extracted with 

ether (3 x 50 ml). The combined ether extracts were dried over magnesium 

sulfate and evaporated. The residue was crystallized from acetone/ether to 

give the title compound in 200 mg yield. (Compound 93}. M.p. 104-107°C. 

15 

20 

25 

30 

EXAMPLE45 

4-Chloro-3-(3-hexyloxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.3.1 ]non-3-ene 

hydrochloride 

The compound was made as described in example 44 by reacting 4-chloro-

3-{3-chloro-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.3.1 )non-3-ene with 1-hexa­

nol. The free base was crystallized as the hydrochloride from ether. (Com­

pound 94). M.p. 100-101°C. 

EXAMPLE 46 

3-(3-Butoxy-1,2,5-thiadiazol-4-yl}-1-azabicyclo [3.3.1 ]non-3-ene oxalate 

To a solution of 4-chloro-3-(3-butoxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.3.1]non-3-ene (0.63 g, 2.0 mmol} in abs. ethanol (20 ml), triethyl amine (3 

ml) and formic acid {1 ml) were added. The reaction mixture was heated to 

80°C under nitrogen. At this temperature paliadium on carbon (0.5 g, 5%) 

35 was added in one portion. After 15 min. another portion of palladium on 
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carbon (0.25 g, 5%) was added. The last addition of palladium on carbon 

was repeated twice. Aft~r cooling, the rea~ion mixture was filtered and 

evaporated. The residue was dissolved in water basified with potassium 

carbonate and extracted with ether (3 x 75 ml). The ether extracts were 

5 dried and evaporated. The crude compound was purified by column 

chromatography (eluent: CH2CIJMeOH (9:1)), yielding 80 mg of free base. 

The title compound was crystallized with O?Calic acid from acetone/ether in 

80 mg yield. (Compound 95). M.p. ·150-151°C •. 

10 EXAMPLE 47 

The following compounds' were prepared in exactly the same manner as 

described in example 46. 

15 3-(3-Methoxy-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.3.1 ]non-3-ene oxalate from 

4-chloro-3-(3-methoxy-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.3.1 ]non-3-ene. 

(Compound 96). M.p. 200-201°C. 

3-{3-Propoxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.3.1 ]r:wn-3-ene oxalate from 

20 4-chloro-3-(3-propoxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.3.1 ]non-3-ene. 

(Compound 97). M.p. 166-1~C. 

25 

30 

3-{3-Hexyl~xy-1 ,2,5-thiadiazol-4-yl)-1-azabicyclo(3.3.1 ]non-3-ene oxalate 

from 4-~hloro-3-(3-hexyloxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.3.1 ]non-3-

ene. ·(Compound 98). M.p. 100-101°C. 

EXAMPLE 48 

3-(3-lsopentylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2joctane fumarate 

A solution of 3-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2)octane 

(Compound 8) (420 mg, 1.83 mmol), sodiumhydrogen sulfide monohydrate 
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(245 mg, 3.70 mmol) and potassium carbonate {780 mg, 5.64 mmol) ·in 

DMF (20 mQ was stirred at room temperature for 2 h. A solution of 1-

bromo-3-methylbutane (420 mg, 2.75 mmol} in DMF (5 ml) was added, and 

the reaction mixture was stirred ·at room temperature for 3 h. Water (20 ml) 

5 was added and the mixture was extracted with ethyl acetate (3 x 100 ml). 

The combined extract was washed with brine, dried (MgSO.J, filtered and 

evaporated. The residue was purified by column chromatography {eluent: 

CH2C'2:MeOH:NH40H (8:2:0.5%)) to give the free base of the desired -

product in 400 mg yield. Crystallization of the residue with fumaric acid from 

1 O isopropanol/ether gave the title compound Jn 370 mg yield. (Compound 99). 

15 

M.p. 130-132°C. 

The following compounds were made as described above using the 

indicated alkylhalogenide instead of 1-bromo-3-methylbutane: 

3-{3-{1-Methylpropylthio)-1,2.5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane 

fumarate (Compound 100), using 2-bromobutane. 

3-(3-lsobutylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane fumarate 

20 (Compound 101), using 1-bromo-2-methylpropane. 

3-{3-(2-Phenoxyethylthio)-1 •. 2,5-thiadiazol-4-yl)-1-azabicyclo(2.2.2)octane 

fumarate (Qompound 102}, using B-bromophenetole. M.p. 135-137°C. 

25 3-(3-Cyanomethylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane qxalate 

(Compound 103), using chloroacetonitrile. M.p. 188-189"C. 

3-{3-(3-(2-Thienyl)propylthio )-1,2,5-thiadiazol-4-yl)-1-azabicyclo [2.2.2] octane 

. fumarate (Compound 104), using 1-chloro-3-(2-thienyl)propane. "M.p. 134-

30 . 136"C. 

3-(3-{ 4-Chlorobutylthio )-1,2,5-thiadiazol-4-yl)-1-azabicyclo [2.2.2) octane 

ll1i11if 1illilif1T . 

. .... ..:, .. 
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(Compound 105}, using 1-bromo-4-chlorobutane. 

3-{3-Methylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo[2.2.2]octane oxalate 

(Compound 131) using bromomethane. M.p. 185-187°C. 

3-{3-(N-(2-Ethylthio)phthalimide)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]­

octane oxalate (qompound 135) using N-{2-bromoethyl)phthalimide. M.p. 

160-161°C. 

1 O 3-{3-{2-Methoxyethylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane 

oxalate {Compound 136) using 2-methoxyet~ylbromide. M.p. 124-125°C. 

3-{3-{2-(1,3-Dioxalan-2-yl)ethylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]­

octane oxalate (Compound 137) using 2-(1,3-dioxalan-2-yl)ethylbromide. 

15 M.p. 151-153°C. 

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

oxalate (Compound 138} using 4-{chloromethyl)pyridine. M.p. 155-157°C. 

20 3-{3-Cyclopropylmethylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane 

25 

30 

oxalate (Compound 139) using cyc:lopropylmethylbromide. M.p. 217-218°C. 

3-( 4-Fluorobenzylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane oxalate 

(Compound 140) using 4-flu~_robenzylbromide. 

3-(3-(2-Hy~roxybutylthio )-1.2,5-thiadiazol-4-yl}-1-azabicyclo [2.2.2] octane 

oxalate (Compound 214) M.p. 1ao-1a2°c, from·1-bromo-2-hydroxybutane. 

3-(3-(2-Butanonylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo [2.2.2]octane oxalate 

(Go:-npoL.::id 2~ 5) M.p. ~ 97-~ S8"C, from 1-bro;no-2-btt.anone. 
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3-(3-(3-Phenoxybenzyloxy)-1,2,5-thiadiazol-4-yl}-1-~abicyclo[2.2.2]octane 

oxalate (Compound 216) M.p. 117-12C°C, from 1-hydroxymethyl-3-phenoxy­

benzene. 

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

hydrochloride (Compound 217)· M.p. 122-124°C, from 1-bromo-4-carboxy­

butane. 

3-(3-(3-Hydroxybutylthio}-1 ,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane 

10 oxalate (Compound 218) M.p. 140-141°C, from 1-bromo-3-hydroxybutane. 

15 

20 

3-(3-( 4-Hydroxybutyithio )-1 ,2,5-thiadia.zol-4-yl}-1-azabicyclo [2.2.2] octane 

oxalate-·(Compound 219} M.p. 160-161°C, from 1-bromo+hydroxybutane. 

EXAMPLE 49 

3-{3-(1-Methyltetrazol-5-ylthio)butylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[2.2.2]0ctane oxalate 

A solution of 3-(3-(4-chlorobutylthio}-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[2.2.2]octane (Compound 105) (3.0 g, 9.5 mmol), potassium carbonate (1 O 

g, 72 mmol) and 1-methyl-5-mercaptotetrazole (5.0 g, 43 mmol) in DMF {50 

ml) was stirred at r~om temperature for 3 days. 1 N hydrochloric acid was 

25 added to the reaction and the mixture was extracted with ether. The ether 
-

phase was discharged. The reaction mixture was made basic with 4N 

sodium hydroxide an.d then extracted with ether (3 x 150 ml). The combined 

ether phases were. dried .(MgS04) and evaporated. The residue was crystal,-, ... 

lized with oxalic acid from acetone to give the title compound in 420 mg 

30 yield. (Compound 106). M.p. 78-80°C. 

The following compounds were made as described above using the 

indicated mercapto derivative instead of 1-methyl-5-mercaptotetrazole: 

1niiln1ii1nr 
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3-{3-(2-Methyl-1,3,4-thiadi~ol-5-ylthio)butylthio-1,2,5-thiadiazol-4-yl)-1-

azabicyclo[2.2.2]octane oxalate (Compound 107), using 2-mercapto-5-

methyl-1,3,4-thiadiazole. M.p. 104-105°C. 

5 3-{3-(4-(2-Benzothiazolyl)thio)butylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo-

10 

[2.2.2]0ctane oxalate (Compound 108), using 2-mercaptobenzothiazole. 

M.p. 51-53°C. 

EXAMPLE 50 

3-(3-{4-Ethylbenzyloxy)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2Joctane 

oxalate 

15 To a solution of 4-ethylbenzyl alcohol (1.63 g, 12 mmol) in dry THF (20 ml) 

was added sodium hydride (50% dispersion in mineral oil} (50 mg, 12 

mmol) at 0°C. The reaction mixture was stirred for 1 h, then a· solution of 3-

{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane {920 mg, 4 mmol) 

in THF was added dropwise. The reaction mixture was stirred for 3 h. 1 N 

20 hydrochloric acid was added to the reaction mixture arid extracted with 

ether. The ether phase was discharged. The reaction mixture was made 

basic with 4N sodium hydroxide and extracted with ether (3 x 200 ml). The 

combined ether phases were dried and evaporated. The residue was 

purified by column chromatography (eluent: CH2Cl2: Me0H:NH40H (8:2:0.5-

25 %)). Crystallization with oxalic acid fro~ acetone gave the title compound in 

180 mg yield. (Compound 109}. M.p. 100-102"C. 

EXAMPLE 51 

30 The following compound was made as described in example 50 using 3-(2-

thienyl)-1-propanol instead of ~ethylbenzyl alcohol: 

3-(3-(3-{2-Thienyi}propoxy}-1,2,5-thiadiazol-4-yl}-1-azabicyclo[2.2.2]octane 
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tumarate. (Compau·nd 110). M.p. 117-121°C. 

EXAMPLE 52 

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

( +) L-tartrate 

To a solution of (±) exo 6-(3-butylthio-1,2,5-thiadiazol-4-ylH-azabicyclo~ 

10 [3.2.1]octane (Compound 30} (28.3 g, 0.1 mol) in a 1:1 mixture of ethanol 

and ethyl acetate (2.165 I, 50 ml/g) ( +) L-tartaric acid(15.0 g, 0.1 mol) was 

· added, and the mixture heated until a clear solution was obtained. After 
: .. ·. . . 

cooling at 4°C overnight, the precipitated crystals were filtered giving 19.5 g 

of crude material enriched with (·) exo 6-{3-butylthio-1,2,5-thiadiazol-4-yl)-1-

15 azabicyclo[3.2.1]octane (+) L-tartrate. The mother liquor was evaporated at 

reduced pressure giving 23.8 g of crude material enriched with ( +) exo 6-

(3-butylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1 ]octane ( +) L-tartrate. 

This material was dissolved in a 1:1 mixture of ethanol/ethyl acetate (1.19 I, 

50 ml/g) and heated at reflux. After cooling at 4°C overnight the precipitated 

20 · crystals were filtered off. The mother liquor was evaporated and 

25 

30 

recrystallized from a ethanol/ethyl acetate mixture (50 ml/g). The title 

compound finally crystallized from the ethanol/ethyl acetate solvent mixture 

(50 ml/g} in 4.97 g yield. (Compound 111). M.p. 128-129°C. [a]0 = +28.9° 

(oxalate sa!t, MeOH). [a]0 = + 3.71° (free base, MeOH). 

EXAMPLE 53 

( + )-Exo-6-(3-butylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1 ]octane H 
D-tartrate 

This compound was made in exactly the same manner as described in 

example 52 using (-) D-tartaric acid (Compound 112). M.p. 128-130°C. [a]0 

= -27.5° (oxalate salt, MeOH). [a]0 = + 3.75° (free base, MeOH). 

li1iii1l1i1Hr 
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EXAMPLE 54 

( + )-Exo-6-(3-propylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo(3.2. 1] octane 

( +) L-tartrate 

To a solution of {±)-exo-6-{3-propylthio-1,2,5-thiadiazol-4-yl)-1-azabicycl­

o[3.2.1 ]octane {Compound 58} {4.50 g, 17.6 mmol) in water/ethanol {20:80, 

180 ml) was added (+) L-tartaric acid (2.64 g, 17.6 mmol). Ether (90 ml) 

was added and the mixture was cooled at 4ac overnight. The precipitated 

crystals were coJlected by filtration. Recrystallization twice from 

ethanol/water/ether {10:40:50) gave the title compound in 1.5 g yield. 

(Compound 113). M.p. 163-165aC [a]0 = + 4.4° (free base, MeOH). 

EXAMPLE55 

(-)-Exo-6-(3-propylthia-1,2,5-thiadiazol-4-yl}-1-azabicyclo {3.2.1 ]octane 

{-) D-tartrate 

This compound was made in exactly the same manner as described in 

example 54 using(·) D-tartaric acid. (Compound 114). M.p. 164-165°C. IaJ0 

= -'42 (free base, MeOH). 
• •• i . .... .;,.._·· 

EXAMPLE 56 

Exo-6-(3-butylsulfonyl-1,2,5-thiadiazol-4-yl)-1-azabicyclo(3.2.1 ]octane oxalate 

30 An acidic solution of exo 6-(3-butylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2. 1 ]octane {Compound 30) (2.5 g, 0.0088 moQ in H20 {20 ml + 9 ml 1 N 

HCI) was cooled in an ice-water bath as oxone (8 g, 0.13 mol) in H20 (40 

ml) was added dropwise. Cooling was removed and after stirring overnight 

the reaction was again cooled and the pH adjusted to 9. The mixture was 

35 extracted with CHCl3 (3 x 30 ml), the extracts dried, and the solvent evapor-
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ated. The residue was suspended in EtOAc (100 ml) and extracted with 

saturated aqueous t<iC03 (15 ml), brfne, the solvent dried and evaporated 

to give a yellow oil (2.6 g). The oxalate salt crystallized from EtOAc. M.p. 

107-108°C. (Compound 115). Analysis C13~1 .N302S2-C2H204, C,H,N; 

5 Theory C, 44.43; H, 5.72; N, 10.36 

Found C, 44.67; H, 5.70; N, 10.38. 

10 

Exo-6-(3-{2,2,3,3,4,4,4-heptafluorobutyloxy}-1,2,5-thiadiazol-4-yl}-1-azabicycl­

o[3.2.1 ]octane oxalate 

A suspension of NaH (0.11 g 60% NaH in oil, 0.0028 mol) in THF (15 ml) 

was cooled to 11°c as 2,2,3,3,4,4,4-heptafluorobutanol (0.56 g, 0.0074 mol) 

was added dropwise. After gas evolution ceased, a solution of the free 

15 . base of (Compound H 5) (0.8 g, 0.00254 mol) in THF {25 mO was added ............ , 

and the reaction warmed to 35-45"C for 1.25 h subsequently stirred at 

ambient overnight and then heated to reflux for 4 h. Another solution of 

sodium heptafluorobutoxide (0.0028 mol) prepared as above was added 

and the solution was heated to reflux 1 h. The reaction was treated with 

20 H20 (10 ml); d!l.oted with ether, and extracted with 1 N HCI {2 x 10 ml). The 

acid extracts were made basic and extracted with EtOAc (3 x 25 ml). The 

organic extracts were dried, solvent evaporated and residue purified by 

radial chromatography (2.5% EtOH-0.2S%·NH40H-CHCl3) to give a yellow 

oil (0.48 g). The oxalate salt _crystallized from EtOAc to give a white solid. 

25 (Compound 116). M.p. 115-116°C. 

30 

Analysis C13H,4F7N30S-c;~04, C,H,N; 

Theory C, 37.27; H, 3.34; N, 8.69; 

Found C, 37.55; H, 3.49; N, 8.80. 

The following compounds were made in the same manner as described 

above using the indicated alcohol instead of 2,2,3,3,4,4,4-heptafluorobuta­

nol: 

iifi11ii11inr 
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Exo-6-(3-methoxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane oxalate, . 

(Compound 117) using methanol. M.p. 143-145°C. 

Exo-6-(3-ethoxy-1,2,5-thiadiazol+yl}-1-azabicyclo(3.2.1 ]octane oxalate, 

5 {Compound 118) using ethanol. M.p. 90-92°C. 

Exo-6-(3-propoxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane oxalate, 

(Compound 119) using propanol. M.p. 152:-~54°C. 

fo Exo-6-(3-butoxy:.1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 }octane oxalate, 

{Compound 120) using butane!. 

15 

Exo-6-(3-pentyloxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane oxalate, 

(Compound 121) using pentanol. M.p. 109-110°c. 

Exo-6-(3-hexyloxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane oxalate, 

(Compound 122) using hexane!. M.p. 109-111°C. 

Exo-6-{3-isohexyloxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane dioxala-

20 te, (Compound 123) using isohexanol. M.p. 94-96°C. 

25 

30 

Exo-6-(3-(2-butynyloxy)-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2.1 ]octane -·. 

oxalate, (C9mpound 124) using 2-butyn-1-ol. M.p. 119-121°C . 

.EXAMPLE57 

Exo-6'-{3-{3-{2-thienyl}-1-propylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2. 1 ]­

octane oxalate 

A solution of 6-{3-chloro-1,2,5-thiadiazol-4-y!)-1-azabicyclo[3.2.1 ]octane 

(mixture of exo- and endo-isomers (200 mg, 0.9 mmol)) in DMF (1 O ml) was 

coaled to 5°C whereupon potassium carbonate {180 mg, 1.3 mmol) and 
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sodium hydrosulfide monohydrate (71 mg, 1.0 mmol} were added to the 

reaction. Stirred for 1 h then potassium carbonate {120 mg, 0.9 mmol) and 

a solution of 3-(2-thienyQ-1-chloropropane (154 mg, 1.0 mmol) in DMF {5 

ml) were added to the reaction and stirred for 1 h at room temperature. The 

5 reaction was quenched with water then extracted with ethyl acetate (3 x 75 

ml). The organic phase was dried over NaCVN~S04 then ·evaporated. The 

residue was purified by radial chromatography_ eluting with 1 % NH40H/10% 

EtOH in CHCl3• The exo-isomer was isolated and the oxalate salt made to 

yield 29 mg of the title compound. (Compound 125). M.p. 157-160"C. 

10 

The following compounds were made in exactly the same manner using the 

appropriate starting material; 

Exo-6-{3-(4-fluorobenzyfthio}-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2..-1 ]octane 

15 oxalate (Compound t41) using 4-fluorobenzylbromide. M.p. 152.5-153.5°C. 

Exo-6-(3-(4-chlorobenzylthio}-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

oxalate {Compound 142) using 4-chlorobenzylbromide. M.p. 168-170°C. 

20 Exo-6-(3-(4-methylbenzylthio}-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

oxalate (Compound 143) using 4-methylbenzylbromide. M.p. 176.5-178"C. 

Exo-6-(3-{ ~-trifluoromethoxybenzylthio )-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2.1] octane oxalate {Compound 144) using 4-trifluoromethoxybenzylbro-

25 mide. M.p. 175-176.S"C. 

30 

Exo-6-(3-{4-thiocarbamylbenzylthio)-1,2,5-thiadiaz61-4-yl)-1-azabicyclo(3.2.1 ]­

octane oxalate {Compound 145) using 4-thiocarbamylbenzylbromide. M.p. 

125°C dee. 

Exo-6-(3-(4-methylsulfonylbenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2.1 ]octane oxalate (Compound 146) using 4-methylsulfonylbenzylbro-

11iiiilllf 
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mide .. M.p. 125°C dee. 

Exo-6-(3-{5,5,5-trffiuoropentylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]­

octane oxalate (Compound 147) using 5,5,5-trifluoropentylbromide. M.p. 

5 125-127"C. 

10 

Exo-6-{3-(3,3,3-trifluoropropylthio)-1,2;5-thiadiazol-4-yl}-1-azabicyclo[3.2. 1 ]­

octane oxalate (Compound 148) using 3,3,3-trifluoropropylbromide. M.p. 93-

96°C. 

Endo-6-{3-(3-{2-thienyl)-1-propylthio)-1,2,5-thi~diazol-4-yl)-1-azabicyclo­

(3.2.1] octane oxalate . 

15 The endo-isomer was isolated from the above residue in the same manner 

as described for the exo-isomer. (Compound 126). M.p. 125-128°C. 

Endo-6-(3-{4,4,4-trifluorobutylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]­

octane oxalate (Compound 127) was made in the same manner as describ-

20 ed _above us.ing 4,4,4-trifluo.r:p-1-bromobutane instead of 3-(2-thienyl}-1-

chloropropane. M.p. 75-78°C. 

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

[3.2.1 ]octane oxalate (Compound 128) was made as described above 

25 using 6,6,6-trifluoro-1-bromohexane instead of 3-(2-thienyl)-1-chloropropane. 

M.p. 130-133°C. 

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

[3.2.1] octane oxalate {Compound 149} using 4-trifluoromethoxybenzylbro-

30 mide. M.p. 150-152.5°C. 

Endo-6-(3-{ 4-methylbenzylthio}-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2.1 ]­

octane oxalate (Compound 150) using 4-methylbenzylbromide. M.p. 158-

. . .. 
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161°C. 

Endo-6-(3-(4-flucrobenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

oxalate (Compou.nd 151) using 4-fluorobenzylbromide. M.p. 146-150°C. 

Exo-6-(3-cyclopropylmethylthio-1,2,5-thiadiazol-4-yQ-1-azabicyclo[3.2.1 ]­

octane oxalate from cyclopropylmethylbromide. {Compound 175). M.p. 200-

2010c. 

1 O Exo-6-(3-(2-(1,3-dioxalane-2-yl)-ethylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo-

[3.2. 1 ]0ctane oxalate from 1-bromo-2-(dioxala.nyl)ethane. {Compound 176}. 

M.p. 147-149°C. 

Exo-6..:{3-( 4-methoxybenzylthio}-1 ,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1]-

15 octane oxalate from 4-methoxybenzylchloride. (Compound 1n). M.p. 170-

1710C. 

20 

Exo-6-(3-(2-methoxyethylthio)-1,2,5-thiadiazol-4-yl)-1-azabieyclo(3.2.1 ]octane 

oxalate from 1-bromo-2-methoxyethane. (Compound 178). M.p. 142-144°C. 

Exo-6-(3-(3-hydroxypropylthio}-1 ,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]­

octane oxalate from 1.-bromo-3-hydroxypropane. (Compound 179}. M.p. 

115-116°C. 

25 Exo-6-(3-( 4,4, 4-trifluorobutylthio )-1 ,2, 5-thladiazol-4-yl)-1-azabicyclo [3.2.1 J­
octane oxalate from 4,4,4-trifluoro-1-bromobutane. {Compound 180). M.p. 

132-134°C. 

Endo-6-{3-cyclopropylmethylthio-1,2,?-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]-

30 octane oxalate from cyclopropylmethylbromide. (Compound 181 ). M.p. 152-

1540C. 



W095/05379 PCT/DK94l00309 

- 57-

Endo-6-(3-( 4-methoxybenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]­

octane oxalate from 4-methoxybenzylchloride. (Compound 212). M.p. 155-

1580C. 

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

octane oxalate from 1-bromo-2-methoxyethane. (Compound 182). M.p. 108-

112"C. 

Endo-6-(3-{4-trifluoromethylbenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo-

10 · [3.2.1]octane oxalate from 4-trifluoromethylbenzylchloride. {Compound 183). 

M.p. 154-156°C. 

5-(3-(4-Cyanobenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1 ]octane 

oxalate from 5-{3-chloro-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2.1 ]octane and 

15 4-cyanobenzylchloride. (Compound 172). M.p. 136-138°C. 

EXAMPLE 58 

· (-)-Exo-6-(3-butylsulfonyl-1,2,5-thiadiazol-4-yl)-1-azabicyc;:lo[3.2.1 ]ociane 

20 oxalate 

A solution of ( -}-exo-6-(3-butylthio-1 ;2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]- . 

octane tartrate (Compound 111) ( 4.4 g, 10.1 mmol) in water was treated 

25 with saturated aqueous NaHC03 until basic then extracted with ethyl 

acetate (3 x 100 ml). The organic phase was dried over NaCl/N~S04 then 

evaporated. The residue was taken up in 1 N HCl{aqJ and water (23 ml) and 

cooled to 0°C. A solution of oxone (9.2 g, 15.0 mmol) in water (45 [Tll) was 

added dropwise to the reaction then stirred overnight at room temperature. 

30 The pH of the reaction was adjusted to 9 then extracted with chloroform. 

The organic phase was dried over NaCl/N~S04 then evaporated to yield 

3.9 g of free base. Crystallization with oxalic acid gave the title compound. 

(Compound 129). M.p. 147-151°C. 
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The following compounds were made in exactly the same manner using the 

appropriate starting material: 

( + )-Exo-(5R,6R)-6-(3-propylsulfonyl-1,2,5-thiadlazol-4-yl)-1-azabicyclo[3.2.1 ]-

5 octane oxalate (Compound 152) M.p. 160-162°C. 

(-}-Exo-{5S,6S)-6-(3-propylsulfonyl-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]­

oxtane oxalate (Compound 153) M.p. 160-162°C. 

10 Exo-6-(3-propylsulfonyl-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

oxalate. (Compound 184). M.p. 201-203°C. 

( +) 3-(3-Butylsulfonyl-1,2,5-thiadiazol-4-yl}-1-azabicyclo[2.2.2]octane oxalate 

(Compound 220) M.p. 121-12.2"C, from(+) 3-(3-butylthio-1,2,5-thiadiazol·+ 

15 yl)-1-azabicyclo[2.2.2]octane oxalate. 

EXAMPLE 59 

(-)-Exo-6-{3-( 4,4,4-trifluoro-1-butylthio }-1,2,5-thiadiazol-4-yl}-1-azabicyclo-

. 20 [3.2.1 ]octane ·oxalate 

A solution of (-}-exo-6-{3-butylsulfonyl-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2.1 ]octane (Compound 129) (1.3 g, 4.1 mmol) in DMF (20 ml) was 

25 warmed to 40°C whereupon N~S .gH20 (1.2 g, 5.0 mmol) was added to 

the reaction. The reaction was heated to 100°C for 3 h whereupon 1-bromo-

4,4,4-tritluorobutane in DMF (5 ml) was added. Stirred at 100°C for 1 h then 

at room temperature overnight. Poured the reaction into water then . 

extracted with ethyl acetate (3 x 100 ml). The organic phase was dried over 

30 NaCl/N~04 then evaporated. The residue was purified by radial chroma­

tography ·eluting with 2% NH40H/20% EtOH in CHCl3• The oxalate salt was 

made to yield 545 mg of the title compound (Compound 130). M.p. 147-

1510C. 
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In the same manner the following compounds were prepared: 

{ +) 3-(3-(2-Butanonylthio)-1,2,5-thiadiazol-4-yl)-1-azabicycJo[2.2.2]octane 

oxalate (Compound 221) M.p. 189-191°C, starting from ( +) 3-(3-butylsulfo-

5 nyl-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane and 1-bromo-2-butanone. 

10 

.15 

( +} 3-(3-(2-Hydroxybutylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo[2.2.2Joctane 

oxalate (Compound 222), starting from (+} 3-(3-butylsulfonyl-1,2,5-thiadia­

zol-4-yl}-1-azabicyclo[2.2.2]octane and 1-bromo-2-hydroxybutane. 

EXAMPLE 60 

3-(1,2,5-Thiadiazol-3-yl)-1-azabicyclo[2.2.2]octane fumarate 

To a solution of 1-butanethiol (2.2 ml, 20 mmol} in THF (50 ml) was added 

sodium hydride {50% suspension in mineral oil, 960 mg, 20 mmol) at 0°C. 

The reaction was stirred for 1 h, whereafter a solution of 3-(3-chloro-1,2,5-

thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane (830 mg, 3.6 mmol) in THF (25 ml) 

20 was added. The reaction mixtu~e. was stirred at room temperature for 2 h. 

Water was added and the mixture ·extracted with ethyl acetate. The organic 

phase was dried and evaporated and the residue purified by column 

chromatography (eluent: CH:zCl2:MeOH:NH40H (80:20:0.5)). Crystallization 

with fumaric acid from isopropanol/ether gave the title compound in 70 mg 

25 yield (Compound 132). M.p. 177-179°C. 

30 

EXAMPLE 61 

(-) 1-Azabicyclo [3.2. 1 ]octan-6-one ( +) camphorsulfonate 

· To a solution of{±) 1-azabicyclo[3.2.1]octan-6-one (124 g, 1 mol) in ethar.cl 

(100 ml) was added a solution of { +) camphorsulfonic acid (232 g, 1.0 mci) 

in 200 ml ethanol. The mixture was heated to 70°C and slowly cooled over 2 

···; -~· 
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hours to 5°C. The precipitated crystals were collected by filtration and 

washed with cold ethanol (3 x 40 ml). The crude compound was crystallized 

from ethanol (150 ml) giving the title compound in_57.3 g yield. M.p. 267-

2680C (decamp.). [a]0 = + 48° (water). 

EXAMPLE 62 

( +) 1-Azabicyclo[3.2.1 ]octan-6-one (-} camphorsulfonate 

This compound was made in exactly the same manner as described in 

example 1 using(±) 1-azabicyclo[3.~.1] octan-6-one and(-} camphorsulfo­

nic acid. M.p. 267-268°C (decamp.} [a}0 = -48° (water}. 

EXAMPLE 63 

A. (-} Ethyl (1-~icyclo[3.2.1]octan-6-ylidene)cyanoacetate hydrochloride 

20 (+) 1-Azabicyclo[3.2.1]octan-6-one (-) camphorsulfonate (61.8 g, 135.0 

mmol) and triethylamine (20.4 g, 202 mmol} and ethyl cyanoacetate (61.B g, 

547 mmol) were mixed and stirred at room temperature for 6 days. Toluene 

(120 ml} and water (120 ml} were added to the reaction mixture and _the pH 

was adjusted to 2 with concentrated hydrochloric acid. The phases were 

25 separated and the water phase extracted with toluene (30 ml}. The com­

bined organic phases were washed with water (20 ml). The combined water 

phases were adjusted to pH = 9.4 with NH3 (25% in water) and extrac:ed 

with toiuene (1 x 120 ml, 1 x 60 ml). The combined toluene extracts were 

evaporated. The residue was dissqlved in ethanol·(120 ml) and concen-

30 trated hydrochloric acid (16 ml) was added .. The title compound precii:itated 

in 22 g yield. Upon evaporation of the mother liquor and crystallization from 

ethanol (40 ml) further 14.6 g of the title compound was isolated. 
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B. Exe- and Endo-6-chloro-6-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2. 1] octane (+) L-tartrate 

5 (-) Ethyl (1-azabicyclo(3.2.1]octan-6-ylidene)cyanoacetate (220 g, 1 mol) 

was dissolved in abs. ethanol (500 ml). Palladium on carbon (10 g, 5%) was 

added and the mixture treated with hydrogen in a Parr shaker at 20 psi for 

1 O hours. The catalyst was filtered off, and the solution evaporated to a final 

volume of 400 ml. This solution was added to a solution of sodium (25.3 g, 

1 O · 1.1 mol) in ethanol (200 ml). lsoamylnitrite (183.3 g, 1.56 mol) was added at 

0-5°C. The reaction mixture was warmed to room temperature and stirred at 

this temperature for 6 hours. The reaction mixture was cooled to 4°C and 

left at 4°C overnight. The reaction mixture was evaporated at reduced 

pressure, toluene (300 ml} was added and the mixture was again evapo-

15 rated. The residue was dissolved in DMF (300 ml) and slowly added to a 

mixture of sulfurmonochloride (466 g, 3.5 mol) in DMF (140 ml) at 0-5°C. 

The temperature was slowly raised to 20°C over 3 hours and the reaction 

mixture was stirred at room temperature overnight. Water (750 ml) was 

carefully added. The pH was adjusted to 4 by addition of sodiumhydroxide 

20 solution (36% NaOH). The mixture was filtered at 70°C, cooled and basified 

with sodiumhydroxide. The water phase was extracted with toluene (900 ml 

+ 400 ml). The organic phases were evaporated. The residue was dis­

solved in ethanol (670 ml) and ( +} L-tartaric acid (117 g, 0.8 mol} was 

added. The precipitated crystals were filtered giving the title compound in 

25 270 g yield. 

The following compounds were prepared in exactly the same manner: 

2-Methyl-6-chloro-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1] octane 

30 starting from 2-methyl-1-azabicyclo [3.2. 1] octan-6-one. 

8-Methyl-6-chloro-6-(3-chloro-1,.2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1] octane 

starting from 8-methyl-1-azabicyclo[3.2.1]octan-6-one. 
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C. Exo-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane and 

endo-6-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

hydrochloride 

6-Chloro-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2. 1.] octane ( 121 g, · -·- · · 

0.6 mol) dissolved in ethanol (1.5 I) was treated with Raney Nickel (20 ml, 

50%) and hydrogen at atmospheric pressure .. The catalyst was filtered and 

the ethanol evaporated at reduced pressure. The residue was recrystallized 

10 from ethanol { 400 ml) giving the title compound in 115.8 g yield. 

The following compounds were made in exactly the same manner: 

Exo-2-methyl-6-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

15 . (Compound 169} and endo-2-methyl-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1-

azabicyclo[3.2.1 ]octane (Compound 170) starting from exo/endo-2-methyl-

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

Exo-8-methyl-6-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

20 (Compound 171) and endo-8-methyl-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1-

azabicyclo[3.2.1 ]octane (Compound 213) starting from exo/endo-8-methyl­

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

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

25 ( +) L-tartrate 

30 

Starting from a mixture of exo- and endo-6-(3-chloro-1 ,2,5-thiadiazol-4-yl}- 'i -

azabicyclo[3.2.1]octane described in example 63C, the chlorine was substi­

tuted with butylthio as described in example 14. A 1 :9 mixture of exo- and 

endo-6-(3-butylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1 ]octane (1 O g, 35 · 

mmol) was dissolved in toluene (40 ·ml) and treated with potassium te:t­

butoxide (0.5 g) at reflux for 1 hour. The toluene solution was washec witr 

water (15 ml) dried and evaporated. The residue crystallized with ( + :· L-
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tartaric acid giving the optical pure title compound in 12.5 g yield. (Com­

pound 111). M.p. 128-129"C. 

EXAMPLE 64 

Using resolved exo- and endo-6-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2.1] octane (example 63) obtciined from resi;Jlved (-}-1-azabicyclo[3.2.1]­

octan-6-one (example 61) or(+) 1-azabicyclo[3.2.1]octan-6-one {example 

62} the following compounds were synthesized using the appropriate 

10 alkylhalogenide and separating exo- and end a compounds by column 

chromatography: 

( + }-Exo-{5R,6R)-8-(3-{ 4-cyanobenzylthio)-1,2,S~thiadiazol-4-yl}-1-azabicyclo­

[3.2. 1 ]octane oxalate (Compound 154) using 4-cyanobenzylbromide. M.:P. 

15 196-197"C. 

20 

(-)-Exo-{5S,~S)-6-(3-{ 4-cyanobenzylthio}-1,2,5-thiadiazol-4-yl}-1-azabicyclo­

[3.2.1 ]0ctane oxalate (Compound 155) using 4-cyanobenzylbromide. M.p. 

195-: 96"C. 

(-)-Endo-6-{3-propylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo [3.2.1 ]octane ( +) 

L-tartrate (Compound 156} using propylbromide. 

( + )-Exo-(5R,6R)-6-(3-isoh~xylthio-1,2,5-thiadiazol-4-yl}-1 ~azabicyclo[3.2.1 ]-

25 octane { +} L-tartrate= (Compound 157) using isohexylbromide. M.p. 152-

1530C. 

30 

(-)-Exo-6-{3-isohexylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo [3.2.1 ]octane 

oxalate (Compound 158) using isohexylbromide. M.p.-118-122"C. 

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

( +} L-'tartrate (Compound 159) using isohexylbrornide. M.p. 102-103°C. 
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(-)-Endo-{5S,6R)-6-{3-{4,4,.;.:trifluorobutylthio)-1,2,5-thiadiazoi-4-yl)-1-azabi­

cyclo[3.2-1 ]octane (-) D-tartrate (Compound 160) using 4,4,4-trifluarobutyl­

bromide. M.p. 94-96°C. 
I 

5 · ( + )-Endo-{5R,6S)-6~(3-(4,4,4-tfifluorobutylthio)-1,2,5-thiadiazol-4-yl)-1-azabi­
cyclo [3.2.1 )octane(+) L-tartrate (Compound 161) using 4,4,4-trifluorobutyl­

bromide; M.p. 94-96°C. 

(-)-Endo-(5S,6R)-6-{3-( 4-cyanobenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo-

10 [3.2.1 ]octane oxalate (Compound 162} using 4-cyanobenzylbramide. M.p. 

167-172°C. 

( + )-Endo-{5R,6S)-6-(3-{4-cyanobenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabi­

cycfo(3.2.1 ]octane oxalate (Compound 163) using 4-cyanobenzylbromide. 

15 M.p. 168-172°C. 

{ + )-Endo-6-{3-propylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

oxalate {Compound 164) using propylbromide. M.p. 64-65"C. 

20 ( + )-Exo-6-(3-(3,3,3-trifluoropropylthio)-1,2,5-thiadiazol-4-yl}-1-azabicyclo­

[3.2.1 ]octane hydrochloride {Compound 165) using 3,3,3-trifluoropropylbrc­

mide. M.p. 199-202°C. 

( + )-Exo-6-{3-(3-(2-thienyl)propylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo-

"'25 [3.2.1]octane oxalate (Compound 1£6) using 3-(2-thienyl}propyichloride. 

M.p. 135-139"C: 

( + }-Exo-6-(3-( 4,4,4-trifluorobutylthio)-1,2,5-thiadiazol-4-yl)-1-az=Oicyclo­

[3.2.1 }octane oxalate (Compound 167) using 4,4,4-trifluorobutylbromide. 

30 M.p. 153-154°C. 
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( + }-Endo-6-(3-(3,3,3-trifluoropropylthio}-1 ,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2.1 ]octane hydrochloride (Compound 168) using 3,3,3-trifluoropropylbro­

mide. M.p. 170-17 4°C. 

5 { + )-Exo-6-{3-methylthio-·1,2,5-~iadiazol-4-yl)-1-azabicyclo(3.2.1 ]octane 

oxalate. {Compound 185). M.p. 144-145°C. 

10 

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

oxalate. {Compound 186). M.p. 120-124"C. 

( + )-Exo-6-(3-pentylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo [32.1 ]octane 

oxalate. (Compound 187). M.p. 128-129°C. 

( + )-Exo-6-{3-hexylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1] octane 

15 oxalate. (Compound 188). M.p. 149-150"C. 

{-)-Exo-6-{3-methylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 )octane 

oxalate. (Compound 189). M.p. 144-145°C. 

20 (-}-Exo-6-(3-ethyfthio-1,2,5-thiadiazol-4-yl}-1-azabicycfo[3.2.1 ]octane oxalate. 

{Compound 190). M.p. 120-123"C. 

25 

(+Exo-6-(3-pentylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

oxalate. (Compound 1·91)~ M.p. 132-134"C. 

(-)-Exo-6-(3-hexylthio-1,2,5-thiadiazal-4-yl)-1-azabicycla[3.2.1] octane oxalate. 

(Compound 192). M.p. 149-150"C. 

( + )-Endo-6-(3-methylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

30 oxalate. (Compound 193). M.p. 138-139°C. 

11iwmr 
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( + )-Endo-6-(3-ethylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

oxalate. (Compound 194). M.p. 87-89°C . 

• 

( + }-Endo-6·(3-pentylthio-1,2,5-thiadiazol-4-yl)-1 ;.azabicyclo[3.2.1] octane 

5 oxalate. (Compound 195). M.p. 65-70°C. 

( + )-Endo-6-{3-hexylthio-1,2,5-thiadiazol-4-yl)-1~azabicyclo[3.2.1 ]octane 

oxalate. (Compound 196). M.p. 89-90°C. 

1 O (-)-Endo-6-(3-methylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

oxalate. (Compound 197). M.p. 137-140°C. 

15 

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

oxalate. (Compound 198). M.p. 107-110°C. . 

(-)-Endo-6-(3-pentylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

oxalate. (Compound 199). M.p. 85-90"C. 

(-)-Endo-6-(3-hexylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1] octane 

20 oxalate. (Compound 200). M.p. 132-134°C. 

25 

( + )-Exo-6-{3-( 4-trifluoromethylbenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2.1 ]octar:ie oxalate from 4-trifluoromethylbenzylchloride. (Compound 201). 

M.p. 172-174°C. 

( + )-Exo-6-(3-( 4-nitrobenzylthio )-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1 ]­

octane oxalate from 4-nitrobenzylchloride. (Compound 202). M.p. 173-

1740C. 

30 ( + )-Exo-6-(3-{2-hydroxyethylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2. 1 ]­

octane oxalate from 2-hydroxy-1-chloroethane. (Compound 203). M.p. 179-

181"C. · 
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( + )-Exo-6-{3-{2-propanonylthio}-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]­

octane oxalate (Compound 228} using 1-bromo-2-propanone. M.p. 151-

1540C. · 

5 ( + )-Exo-6-(3-(2-hydroxypropylthio)., 1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]­

octane oxalate (Compound 229} using 1-bromo-2-hydroxypropane. M.p. 

179-180°C. 

( + )-Exo-6-(3-(3-phenylpropylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2. 1 )-

1 O octane oxalate (Compound 230) using 1-bromo-3-phenylpropane. M.p. 135-

136°C. 

(-)-Exo-6-(3-(3-phenylpropylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]­

octane oxalate (Compound 231) using 1-bromo-3-phenylpropane. M.p. 135-

15 136°C. 

20 

25 

( + )-Endo-6-(3-(3-phenylpropylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]­

octane oxalate (Compound 232) using 1-bromo-3-phenylpropane. M.p. 110-

1130C. 

(-)-Endo-6-(3-(3-phenylpropylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1 ]­

octane oxalate (Compound 233) using 1-bromo-3-phenylpropane. M.p. 100-

1060C. 

. ~-:·(;. .. 

( + )-Exo-6-{3-{ 4-fluorophenoxyethylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo-

[3.2.1]octane oxalate {Compound 234) using 1-bromo-2-{4-fluorophenoxy)­

ethane. 

(-)-Exo-6-(3-( 4-fluorophenoxyethylthio }-1,2,5-thiadiazol-4-yl)-1-azabicyclo-

30 [3.2.1]octane oxalate (Compound 235) using 1-bromo-2-(4-fluorophenoxy)­

ethane. M.p. 132-137"C. 

·'· 

.' 



W095/0S379 PP-1DK94/00J09 

- sa -

( + )-Endo-6-{3-(4-fluorophenoxyethylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2.1 ]octane oxalate (Compound 236) using 1-bromo-2-{4-fluorophenoxy)­

ethane. 

5 (-)-Endo-6-{3-( 4-fluorophenoxyethylthio }-1,2,5-thiad.iazol-4-yl)-1-azabicyclo­

[3.2.1] octane oxalate (Compound 237) using 1-bromo-2-(4-fluorophenoxy}­

ethane. M.p. 144-147"C. 

10 

15 

In the above examples optical rotation is measured on the free base. 

EXAMPLE 65 

The following compounds were prepared in exactly the same manner as 

described in example 64: 

Endo-2-methyl-6-(3-propylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

oxalate from endo-2-methyl-6-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2.1 ]octane. (Compound 204). M.p. 123-124°C. 

20 Endo-8-methyl-6-(3-propylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

oxalate from endo-8-methyl-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2.1] 0ctane. (Compound 205). M.p. 172-175"C. 

"Exo-2-methyl-6-(3-propylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3._2.1] octane 

25 oxalate from exo-2-methyl-6-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyc!o­

[3.2.1 ]0ctane. (Compound 206). M.p. 155-156°C. 

Exo-8-methyl-6-(3-propylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1 ]cctane 

oxalate from exo-8-methyl-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyc!c-

30 [3.2.1]octane. (Compound 207). M.p. 144-146°C. 

Exo-2-methyl-6-{3-butylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1 ]oc:ane 

;~. 

. -~ .. 



W095/05379 PCI'/DK94/00309 

- 69 -

oxalate from exo-2-m.ethyl-6-(3-chloro-1,2,5-thiadiazol-4-yl}-1-azabicyclo­

[3.2.1 ]octane. (Compound 208}. M.p. 160-164°C. 

Exo-8-methyl-6-{3-butylthia-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

5 oxalate from exo-8-methyl-6-{3-chloro-1,2,5-thiadiazol-4-yl}-1-azabicyclo­

[3.2.1 Joctane. (Compound 209). M.p. 143-147°C . 

. Exo-2-methyl-S-(3-hexylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane 

10 oxalate from exo-2-methyl-6-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2.1 ]0ctane. (Compound 210). M.p. 128-131°C. 

Exo-8-rnethyl-S-(3-hexylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane. 

oxalate from exa-8-rnethyl-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo-

15 [3.2.1]octane. (Compound 211). M.p. 140-142°C. 

20 

25 

30 
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CLAIMS 

i A method of treating schizophrenia and schizophreniform diseases 

in a subject in need thereof comprising administering to said subject an 

5 effective amount of a compound of fonnula I 

10 

15 

{I) 

wherein 

X is oxygen or sulphur: 

A is hydrogen, amino, halogen, -CHO, ·N02, -R4
, -Y, -NHCO-R4

, -OR4
, 

-SR4
, -SOR4

, -S02R
4

, Ca-10-cycloalkyl, C+10-cycloalkenyl, C+10-(cycloalkylalk­

yl), -Z1-C3-10-cycloalkyl, -Z1-C+10-cycloalkenyl, -Z1-C4-10-(cycloalkylalkyl), 

-Z1-c4-10-{cycloalkenylalkyl), -Z1-C4-10-(methylenecycloalkylalkyl), -NH-R4
, 

-NR4R5, -NH-OR4
, -CH=NOR4

, phenyl, benzylo.xycarbonyl, pheno.xy, 

20 benzoyf, tetrahydronc:phthyl, naphtyl, indenyl, wherein each aromatic group 

is ?ptionally substituted with halogen, -N02, -CN, C1-4·al!<yl. C1-4·alkoxy, 

-OCF3, -CONH2, -CSNH21 pheno.xy or phenyl; or R is - Z1-R6-Z2-R5, -Z1-R6
-

Z2-R7-Z3-R5, -Z1-CO-R5, -Z1-R6-CO-R5, -Z1-R6-C02-R5, -Z1-R6-02C-R5, -Z1-R6
-

CONH-R5, -Z1-R6-NHCO-R5, -Z1-R6-Y, -Z1~R6-Z2-Y, wherein Z1 and z?- inde-

25 pendently are oxygen or sulphur, aAd R4 and R5 independently are straight 

or branched C1_15-alkyl, straight or branched C2_15-alkenyl, strai~ht or 

branched C2•15-alkynyf, each of which is optionally substituted with one or 

more halogen(s), C1-a·alkoxy, -CF3, -CN, -COOH, -OH, -NH2, C1-s·alkyl ester, 

-SH, -NHR4, -NR4R5, phenyl or phenoxy, wherein each aromatic group is 

30 optionally substituted with halogen, -N02, -CN, C,-4-alkyl, C1-4-alkoxy, -OCF3, 

-CONH2, -CSNH2, phenyl or phenoxy, and wherein R6 and R7 independently 

are straight or branched C1•10-alkylene, straight or branched C2•10-alkeny-

' 1111111 """ 11111 lllll ll 1111 * C l M S * 
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lene, straight or branched c;.10-alkynylene, eac~ of which is optionally 

substituted with one or mar~ halogen(s), .-CF3, -CN,· -COCH, -OH, -NH2, 

C1..a-alkyl ester, -SH, -NHR4
, -NR4R5

, phenyl or phenoxy, and Y is as or 6 

membered heterocy~lic group containing one to four N, 0 or S atom(s) or a 

S combination thereof, which heterocyclic group is optionally substituted at 

carbon or nitrogen atom(s) with straight or branched C1-6-alkyl, phenyl or 

benzyl, or a carbon atom in the heterocyclic group together with an oxygen 

atom form a carbonyl group, or which heterocyclic group is optionally fused 

with a phenyl group; and 

1 o G is selected from one of the following azabicyclic rings 

15 or 

wherein the thiadiazole or o.xadiazole ring can be attached at any .carbon 

20 atom of the azabicyclic ring; R1 and R2 may be present at any position, 

including the point of.attachment of the thiadiazole or oxadiazole ring, and 

independently are hydrogen, straight or branched C1•5-alkyl, straight or 

branched ~2.s-alkenyl, straight or branched C2-s-alkynyl, straight or 

branched CM0-alkoxy, straight or branched C1•5-alkyl substituted with -OH, 

25 .,OH, halogen, -NH2 or carboxy; R3 is H, straight or branched C1-s·alkyl, 

straight or branched C2.s·alkenyl or straight or branched C2.s-alkynyl; n is 0, 

1 or 2; m is o, 1 or 2; p is .o. 1 or 2; q is 1 or 2; and .:;..:. is .a single or 

double bond; or 

30 a pharmaceutically acceptable salt thereof. 

111111111111111111111111111111 
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2. The method according to claim 1 wherein X is S, G is 

5 1ilii1ii1Mr 
wherein n is 1 _. p is 1 or 2 and m is 1 or 2, an~ R1 and R2 independently are 

10 hydrogen, methyl, methoxy, hydroxy, halogen or amino; or a pharmaceuti­

cally acceptable salt thereof. 

15 

20 

25 

30 

3. The method according to claim 1 wherein X is S, G is 

l 

:~ Rwc~ -~I 
en \ ;cm 

'N""' 

wherein n is 1 or 2, p is 1 or 2 and m is 2, and R1 and R2 are hydrogen; or 

a pharmaceutically acceptable salt thereof. 

The method according to claim 1 wherein X is S, G is 

2~ R~Cf ·'·] 
Cn \ ;cm 

'N" 

wherein n is 2, p is 1 and m is 1, and R1 and R2 are hydrogen and R
4 

is 

\ \11\11\ \\\I\\ Ill\\ \\Ill \\ \II\ 
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Straight or branched CM5-alkyl; or a pharmaceutically acceptable salt 

thereof. 

5. The method according to claim 1 wherein X is S, G is 

iii1ii1r111nr 
wherein n is 2, p is 1 and m is 1, and R1 and R2 are hydrogen and R4 is 

branched C+15-alkyl; or a pharmaceutically acceptable salt thereof. 

The method according to claim 1 wherein X is S, G is 

1 R . 

aJri 
Cn \ ;cm 

°'N,... 

wherein n is 2, p is 1 and m is 1, and R1 and R2 are hydrogen and R4 is 

straight C3-S-alkyl; or a pharmaceutically acceptable salt thereof. 

25 7. The method according to claim 1 wherein the compound is selected · 

from the following:' 

3-Chloro-3-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2] octane; 

30 3-{3-Chloro-1,2,5-thiadiazol-4-yl)-3-hydroxy-1-azabicyclo(2.2.2]octane; 

3-Methoxy-3-(3-methoxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane; 

I lllllll llllll lllll lllll ll llll 
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3-(3-Methoxy-1,2,5-thiadiazol-4-yl).,-1-azabicyclo[2.2.2)oct-2-ene; 

3-(3-HexYloxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2)-oct-2-ene; 

5 3-Hexyloxy-3-{3-hexyloxy-1,2,5-thiadiazol-4-ylH-azabicyclo[2.2.2]octane; · 

3-(3-Hexyloxy-1,2,5-thiadiazol-4-yl}-3-hydraxy-1-azabicyclo[2.2.2)octane; 

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

10 

3-(3-Ethoxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane; 

3-(3-Propoxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2] octane; 

15 3-(3-Butoxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane; 

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]octane; '.·~· . - . •· ;:- . 

20 

3-{3-Hexylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane; 

3-(3-(3-Phenylpropylthio )-1,2,5-thiadiazol-4..:yl)-1-azabicyclo [2.2.2] octane: 

..... 

-25 3-(3-( 4-Cyanobenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo [2.2.2]octane: 

Exo-6-(3-chloro-1,2,5-thiadiazol-4-yl}-1-azabicyc!o[3.2.1 Joctane; 

Endo-6-(3-chloro-1,2,5-thiadiazol-4-yl}-1-azabicyclo (3.2.1 ]octane; 

30 

Endo-6-(3-hexylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

111111111111111111111111111111 
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Endo-6-(3-(5-hexenylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1] octane; 

Endo-6-{3-butylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1 ]octane; 

5 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-azabicyclo [3.2. 1] octane;. 

Endo-6-(3-(3-phenylpropylthio)-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2.1 ]-

10 octane; 

Endo-6-(3-{ 4-cyanobenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]-

octane; 

15 Exo-6-(3-e~oxy-1,2,5-thiadiazol-~yl}-1-azabicyclo[3.2.1 ]octane; 

Endo-6-(3-ethoxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1 ]octane; 

Exo-3-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.1 ]heptane; 

20 

Endo-3-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.1 ]heptane; 
... ;-:.' 

Endo-3-(3-methoxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.1 Jheptane; 

25 Exo-6-(3-hexyfthia·-i ,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1 ]octane; 

Exo-6-{3-butylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1 ]octane; 

Exo-6-{3-pentylthio-1,2,5-thiadiazol~4-yl)-1-azabicyclo[3.2.1] octane; 

30 

Exo-6-{3-ethylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1 ] octane; 

' '"'"' """ "'" "'" " "" * C L M S * 
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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)-1-azabicyclo[2.2.1 ]heptane; 

Endo-3-{3-prop~lthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2. 1 ]heptane; 

10 Exo-3-{3-pentylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.1 ]heptane; 

15 

20 

Exo-3-(3-hexylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo[2.2.1 ]heptane; 

Exo-3-(3-propylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2. 1 ]heptane; 

Exo-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)-1-azabicyclo[2.2.1 ]heptane; 

3-Chloro-2-{3-ethoxy-1,2,5-thiadiazol-4-yQ-8-azabicyclo[3.2.1 ]oct-2-ene; 

3-(3-Hexyloxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane; 

· 25 3-(3-(5-Hexenyloxy)-1,2,5-thiadiazol-4-yt)-1-azabicyclo [2.2.2]octane; 

3-(3-(3-Hexenyloxy)-1,2,5-thiadiazol-4-yl)-1-azabicyclo [2.2.2]octane; 

3-{3-Pentyloxy-1,2,5-thiadiazol-4-yl}-1-azabicyclo[2.2.2]octane; 

30 

3-{3-lsopentyloxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane; 

... - .' ~- . 
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3-(3-Ethylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo [2.2.2] octane; 

3-(3-Propylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane; 

5 3-(3-Heptylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane; 

Endo-6-(3-propylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2. 1] octane; 

Exo-6-(3-propylthio-1,2,5-thiacliazol-4-yl)-1-azabicyclo[3.2. t]octane; 

10 

Endo-3-(3-hexylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo[2.2. 1 ]heptane; 

3-Chloro-2-{3-chloro-1,2,5-thiadiazol-4-yl)-8-azabicyclo[3.2.1 ]oct-2-ene; 

15 Exo-6-(3-pentyloxy-1,2,5-thiadiazol-4-yl)-1-azabicycio[32.1 ]octane; 

Endo-6-(3-pentyfoxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

4-Chloro-3-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicycfo[3.3.1 ]non-3-ene; 

20 

4-Chloro-3-{3-propyloxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.3.1 ]non-3-ene; 

4-Chloro-3-(3-pentyloxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.3.1 ]non-3-e.ne; 

25 4-Chloro-3-{3-methoxy-1,2,5-thiadiazol-4-yl)-1 ~azabicyclo[3.3.1 ]non-3-ene; 

4-Chloro-3-(1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.3.1 ]noQ_-3-ene; ... ~=-. ' . :· 

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

30 

( +) 3-{3-Butylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo[2.2.2]octane; 

111111111111111111111111111111 
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3-{3-Amino-1,2,5-oxadiazol-4-yl)-1-azabicyclo[2.2.2]octane; ilii1iiiriT 
5-(3-Chloro-1,2,5-thiadiazol~4-yl)-1-azabicyclo[32.1 ]octane; 

5 5-{3-Hexylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

C+Exo-6-(3-butylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2.1 ]octane; 

{ + )-Exo-6'.:(a-propylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2. 1 ]octane; 

10 

(-)-Exo-6-(3-propylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1] octane; 

Exo-6-{3-butylsulfonyl-1,2,5-thiadiazol-4-yQ-1-azabicyclo[3.2.1 ]octane; 

15 Exo-6-(3-{2,2,3,3,4,4,4-heptafluorobutyloxy)-1,2,5-thiadiazol-4-yl)-1-azabi-

cyclo[3.2.1 ]octane; . 

Exo-6-{3-methoxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2. 1 ]octane; 

20 Exo-6-{3-ethoxy-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2.1 ]octane; 

Exo-6-(3-prapoxy-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2.1 ]octane; ,_ 

Exo-6-{3-butoxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

25 

Exo-6-{3-pentyloxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

Exo-6-(3-hexylo'_CY-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

30 Exo-6-{3-isohexyloxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

Exo-6-{3-(2-butynyloxy}-1,2,5-thiadiazol-4-yl}-1-azabicycla[3.2.1 ]octane; 
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Exo-6-{3-{3-{2-thienyl)-1-propylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]­

octane: 

Endo-6-(3-(3-(2-thienyl)-1-propylthio}-1,2,5-thiadiazol-4-yl)-1-azabicyclo-

5 [3.2.1]octane; 

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

octane; 

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

[3.2. 1 ]octane; 

(-)-Exo-6-(3-butylsulfonyl-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2.1 ]octane; 

15 (-)-Exo-6-{3-( 4,4,4-trifluoro-1-butylthio )-1,2,5-thiadiazol-4-yl}-1-azabicyclo­

. [32.1 ]octane; 

3-{1,2,5-Thiadiazol-3-yl)-1-azabicyclo[2.2.2]octane; 

20 Exo-3-(3-methylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.1 ]heptane; 

Exo-3-(3-ethylthio-1,2,5-thiadiazol-4-yl)-1-azabicyc::lo[2.2.1 ]heptane; 

Endo-3-(3-(2-pherioxyethylthio}-1,2,5-thiadiazol-4-yl)-1-azabicyclo [2.2.1] hep-

25 tane; 

Endo-3-(3-(2-thienyl)propylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2. 1 ]­

heptane; 

30 Endo-3-(3-(2-phenylthio)ethylthio-1,2·,s-thiadiazol-4-yl)-1-azabicyclo[2.2.-

1] heptane; 
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Exo-6-(:Hiiethytthio-1,2,5-thiacf=~._yQ-1-azablcyck>[3.2.1 ]octane; Th~iilif llHf 
Exo-6-(3-heptylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

5 · Exo-6-(3-isohexylthio-1,2,5-thiadiazof-4-yl)-1-azabicyclo[3.2.1 ]octane; 

Exo-6-(3-isopentylthio-1,2.5-thiadiazol-4-yl)-1-qzabicyclo[3.2.1 ]octane; 

Exo-6-(3-{ 4-cyanobutylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

10 

Exo-6-(3-cyanomethylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; · 

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

15 Exo-6-{3-(3-cyanopropylthio)-1,2.5-thiadiazol-4-yi)-1-azabicyclo[3.2.1 ]octane; 

Exo-6-(3-(+cyanobenzylthio)-1,2,5-thiadiazol+yl)-1-azabicyclo[3.2. 1 ]octane; 

Exo-6-(3-(3-phenylpropylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2. 1 ]octane; 

20 

Exo-6-(3-(2-phenoxyethylthio )-: 1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1] octa-

ne; 

Exo-6-{3-benzylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1] octane; 

25 

Endo-6-{3-(2-phenoxyethylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1 ]-

octane; 

Endo-6-(3-methylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2.1 ]octane; 

30 

Endo-6-{3-isopentylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo [3.2.1 ]octane; 
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Endo-6-{3-isohexylthio-1,2,5-thiadjazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

Endo-6-(3-benzylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2.1 ]octane; 

5 Endo-6-{3-cyanom~tpylthio-1,2,5-thiadiazol+yl}-1-azabicyclo[3.2. 1 ]octane; 

Enda-6-{3-{2-cyanoethylthio)-1,2,5-thiadiazol-4-:yl)-1-azabicyclo[3.2.1 ]octane; 

Endo-6-(3-(3-cyanopropylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1]-

10 octane; 

Endo-6-(3-( 4-cyanobutylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

4-Chloro-3-{3-butoxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.3.1 ]non-3-ene; 

15 

4-Chloro-3-(3-hexyloxy-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.3.1 ]non-3-ene; 

3-(3-Butoxy-1,2,5-thiadiazol-4-yl)-1-azabicycl~[3.3.1 ]non-3-ene; 

20 3-{3-Methoxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.3.1 ]non-3-ene; 

3-(3-Propoxy-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.3.1] non-3-ene; 

3-(3-Hexyloxy-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.3.1 ]non-3-ene; 
\ . 

25 

3-{3-lsopentylthid-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane; 

3-(3-{1-Methylpropylthio)-1,2,5-thiadiazol-4-yl}-1-azabicyclo {2.2.2]octane; 

30 3-(3-lsobutylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo[2.2.2]octane; 

3-{3-(2-Phenoxyethylthio )-1,2, 5-thiadiazol-4-yl)-1-azabicyclo [2.2.2] octane; 
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3-{3-Cyanomethylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo[2.2.2Joctane; 

3-(3-(3-{2-ThienyQpropylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2] octane; 

5 3-(3-(4-Chlorobutylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane; 

3-{3-Methylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane; . 

3-(3-(1-Methyltetrazol-5-ylthio)butylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo-

10 (2.2.2]octane; 

3-(3-(2-Methyl-1,3,4-tJ:iiadiazol-5-ylthio)butylthio-1,2,5-thiadiazol-4-yl)-1-

azabicyclo[2.2.2]octane; 

15 3-(3-(4-{2-Benzothiazolyl)thio)butylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo-

[2.2.2]0ctane; 

3-{3-(4-Ethylben2yloxy}-1,2,5-thiadiazol-4-yQ-1-azabicyclo[2.2.2]octane; 

20 3-(3-(3-(2-Thienyl)propoxy)-1,2,5-thiadiazol-4-yl}-1-azabicyclo[2.2.2]octane; 
\ 

( + )-Exo-6-(3-butylthio-1,2,5-thiadiazol-4-yQ-1-azabicyclo[3.2.1 ]octane; 

3-{3-{N-(2-Ethylthio)phthalimide)-1,2,5-thiadiazol-4-yQ-1-azabicyclo[2.2.2J-

25 octane; 

3-{3-(2-Methoxyethylthio}-1,2,5-thiadiazol-4-yl}-1-azabicyclo[2.2.2]octane; 

3-(3-(2-(1,3-Dioxalan-2-yl)ethylthio)-1,2,5-thiadiazol+yl)-1-azabicyclo [2.2.2]-

30 octane; 

3-(3-( 4-Pyridylmethylthio)-1,2,5-thiadiazol-4-yl}-1-azabicyclo(2.2.2] octane; 
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3-{3-Cyclopropylmethylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2}octane; 

· 3-(4-Fluorobenzylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane; 

5 Exo-6-(3-(4-fluorobenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

Exo-6-(3-( 4-chlorobenzylthio)"-1,2,5-thiadiazol-+.yl)-1-azabicyclo[3.2.1] octane; 

Exo-6-(3-( 4-methylbenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 )-

10 octane; 

Exo-6-(3-( 4-trifluoromethoxybenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2.1] octane; 

15 Exo-6-(3-{ 4-thiocarbamylbenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]-

20 

25 

octane; 

Exo-6-(3-(4-methylsulfonylbenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2.1 ]octane; 

Exo-6-{3-(5,5,5-trifluoropentylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo(3.2.1 ]-

octane; 

Exo-6-(3-(3,3,3-trifluoropropylthio}-1,2,S-thiadiazol-4-yl}-1-azabicyclo[3.2.1 ]-

octane; 

Endo-6-(3-{ 4-trifluoromethoxybenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicycio­

[3.2. 1] octane; 

30 Endo-6-(3-{ 4-methylbenzyfthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]-

octane; 
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Endo-6-{3-{4-fluorobenzylthio)-1,2,5-thiadiazol-4-yij-1-azabicyclo[3.2.1 ]-

octane; 

( + )-Exo-(5R,6R)-6-(3-propylsulfonyl-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1 ]-

5 octane; 

( ·)-Exo-{5S,6S)-6-(3-propylsulfonyl-1,2,5-thiadi~ol-4-yl)-1-azabicyclo[3.2.1 J­
oxtane; 

1 O { + )-Exo-(5R,6R)-6-{3-(4-cyanobenzylthio)-1,2,5-thiadiazol-4-yl)-1 '"azabicyclo­

[3.2.1] octane: 

15 

20 

(-)-Exo-(55,65)-6-{3-(4-cyanobenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2.1 ]9ctane; 

(-)-Endo-6-{3-propylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1] octane; 
.-..... 

( + )-Exo-(5R,6R}-6-(3-isohexylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1 ]­

octane; 

(-)-Exo-6-(3-isohexylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane: 

( + )-Enda-q-{3-isohexylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

25 (-)-Endo-{5S,6A)-6-(3-{4,4,4-trifluorobutylthio)-1,2,5-thiadiazol-4-yl)-1-aiabi-

;30 

cyclo[3.2. 1 )octane; 

( + }-Endo-{5R,6S)-6-(3-{4,4,4-trifluorobutylthio}-1,2,5-thiadiazol-4-yl)-1-azabi­

cyclo[3.2.1 ]octane; 

(-)-Endo-(SS,SR)-6-(3-(4-cyanobenzylthio )-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2.1 ]octane; 
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( + )-Endo-(5R,6S)-6-{3-( 4-cyanabenzylthio}-1,2,5-thiadiazol-4-yl)-1-azabi­

cyclo[3.2.1 ]octane; 

{ + )-Endo-6-(3-propylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

( + }-Exo-6-(3-(3,3,3-trifluoropropylthio}-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2. 1 ]octane; 

( + )-Exo-6-(3-(3-(2-thienyl)propylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo- · 

10 [3.2.1]actane; 

( + )-Exo-6-(3-( 4,4,4-trifluorobutylthio }~ 1 ,2;5-thiadiazol-4-yl}-1-azabicyclo­

[3.2.1 ]octane; 

15 · ( + )-Endo-6-(3-(3,3,3-trifluoropropylthio}-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2.1 ]0ctane; · 

Exo-3-(3-(4-cyanobenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2. 1] hep-

tane; 

20 

Exo-6-(3-cyclopropylmethylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2.1 ]-

octane; 

Exo-6-(3-(2-(1,3-dioxalane-2-yl)-ethylthio}-1,2,5-thiadiazol-4-yl)-1-azabicyclo-

25 [3.2.1]octane; 

Exo-6-(3.:(4-methoxybenzylthio)-1,2;5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]­

octane; 

30 Exo-6-{3-(2-methaxyethylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]­

octane; 
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Exo-6-{3-(3-hydroxypropylthio}-1,2,5-thiadiazol-:+yl)-1-azabicyclo[3.2.1 ]­

octane; 

Exo-6-(3-( 4,4,4-trifluorobutylthio )-1,2,5-thiadiazol-4-yl}-1-azabicyclo [3.2. 1 ]-

5 octane; ··· 

Endo-6-(3-cyclopropylmethylthio-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2. 1 ]­

octane; 

1 O Endo-6-{3-(4-methoxybenzylthio)-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2.1 ]­

octane; 

15 

20 

Endo-6-(3-(2-methoxyethylthio}-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]­

octane; 

Endo"."6-(3-{4-trifluoromethylbenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicycJo­

[3.2.1 ]octane; 

5-{3-(4-Cyanobenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1] octane; 

Exo-6-(3-propylsulfonyl-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

2-Methyl-6-~hloro-6-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

25 8-Methyl-6-chlor:o-6-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1] octane; 

Exo-2-methyf-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicycl9J3.2.1 ]octane; 

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

30 

Exo-8-methyl-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2.1 ]octane; 
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Endo-8-methyl-6-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane: 

... 
( + )-Exo-6-(3-methylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

5 { + )-Exo-6-(3-ethylthio-1,2,5-thiadiazol+yQ-1-azabicyclo{3.2.1 ]octane; 

{ + )-Ex0-6-(3-pentylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2. 1 ]octane~ 

( + )-Exo-6-(3-hexylthio-1,2,5-thiadlazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

10 

(-)-Exo-6-{3-methylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

(-)-Exo-6-(3-ethylthio-1,2,5-thiadiazol-4-yf)-1-azabicyclo [3.2.1 ] octane; 

15 (-)-Exo-6-(3-pentylthio-1,2,5-thiadiazol-4-yt)-1-azabicyclo[3.2.1 ]octane; 

(-)-E.xo-6-{3-hexylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[32.1 ]octane: 

( + )-Endo-6-(3-methylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

20 

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

( + )-Endo.:f?-(3-pentylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

25 ( + )-Endo-6-{3-hexylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 )octane; 

(-)-Endo-6-(3-methylthio-1,2,5-thiadiazal-4-yl)-1-azabicyclo [3.2.1 ]octane; 

(-)-Endo-6-{3-ethylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 }octane; 

30 

(-)-Endo-6-{3-pentylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

.·.·-'·· .· 
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(-)-Endo-6-(3-hexylthio-1 ,2,5-thiadiazol-4-yl)-1-azabicyclot3.2.1 ]octane; 

( + )-Exo-6-{3-( 4-trifluoromethylbenzylthio )-1 ,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2.1 Joctane; 

( + )-Exo-6-{3-{4-nitrobenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]­

octane; 

{ + )~Exo-6-{3-{2-hydroxyethylthio)-1.2,5:-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]-
10 octane; 

Endo-2-methyl-6-(3-propylthio-1 ,2,5-thiadiazal-4-yl)-1-azabicyclo[3.2.1 ]-

octane; 

15 Enpo-8-methyl-6-(3-prapylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]-

octane; 

Exo-2-methyl-6-{3-propylthio-1 ,2,5-thiadiazol-4-yl)-1-azabicyclo(3.2.1 ]octane; 

20 Exo-8-methyl-6-(3-propylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1] octane; 

Exo-2-methyl-6-{3-butylthio-1 ,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

Exo-8-methyl-6-(3-butylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1] octane; 

25-

Exo-2-methyl-6-(3-hexylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1] octane; 

Exo-8-methyl-6-(3-hexylthio-1 ,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2.1 ]octane; 

30 6-Chloro-6-(3-chloro-1 ,2,5-thiadiazol:..4-yl)-1-azabicyclo[3.2.1 l octane; 

3-Chloro-3-(3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo [2.2.1 ]heptane; 
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Exo-6-chloro-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1.:.azabicyclo-[3.2.1 ]octane; 

Endo-6-chloro-6-{3-chloro-1,2,5-thiadiazol-4-yl)-1-azabicyclo-[3.2.1] octane; 

5 Exo-6-(3-{2-cyanobenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]octane; 

Exo-6-(3-(3-cyanobenzylthio}-1,2,5-thiadiazol+yl)-1-azabicyclo[32.1] octane; 

....... . ... ···-

Exo-6-(3-{2-trifluoromethylbenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo-

10 [3.2.1]octane; 

Exo-6-{3-(3-trifluoromethylbenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2.1] octane; 

15 Endo-6-{3-(2-cyanobenzylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]-

octane; 

3-(3-(2-Hydroxybutylthio )-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane; 

20 3-{3-(2-Butanonylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane 

oxalate; 

3-(3-(3-Phenoxybenzyloxy)-1,2,5-thiadiazol-4-yl)-1-azabicyclo [2.2.2]octane; 
... . 

.. 25 3-{3-( 4-Carboxybutylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane; 

3-(3-(3-Hydroxybutylthio}-1,2,5-thiadiazol-4-yl)-1-azabicycla [2.2.2]octane; 

3-{3-{ 4-Hydroxybutylthia)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane; 

30 

( +) 3-{3-Butylsulfonyl-1,2,5-thiadiazol-4-yl)-1-azabicyclo [2.2.2] octane; 
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( +) 3-(3-(2-Butanonylthio}-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2]octane; 

( +) 3-{3-(2-Hydroxybutylthio-1,2,5-thiadiazol-4-yl)-1-azabicyclo[2.2.2Joctane; 

5 ( + ):'.~o-6-{3-(2-propanonylthio)-: 1,2,5-thiadiazol-4-yl)-1-azabicyclo [3.2. 1 ]­

octane;. 

10 

{ + )-Exo-6-{3-(2-hydroxypropylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyc_lo[3.2.1 ]­

octane; 

( + )-Exo-6-{3-(3-phenylpropylthio)-1,2.5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]­

octane; 

(-)-EXo-6-(3-(3-phenylpropylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1]-

15 octane; 

( + )-Endo-6-{3-(3-phenylpropylthio}-1,2,5-thiadiazol-4-yl)-1-azabicyclo[3.2.1 ]-

octane; 

20 (-)-Endo-6-(3-(3-phenylpropylthio)-1,2,5-thiadiazol-4-yl}-1-azabicyclo[3.2.1 ]­

octane; 

25 

( + )-Exo-6-{3-{ 4-fluorophenoxyethylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

(3.2.1 J octane; 

(-)-EXo-6-(3-{ 4-fluoropheno:xyethylthio )-1,2,5-thiadiazol-4-yl)-1-azabicyclo­

[3.2.1] octane; 

{ + }-Endo-6-(3-( 4-fluorophenoxyethylthio}-1,2,5-thiadiazol-4-yl)-1-azabicyclo-

30 [3.2.1]octane; 

(-)-Endo-6-(3-( 4-fluorophenoxyethylthio)-1,2,5-thiadiazol-4-yl)-1-azabicyclo-
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[3.2.1 ]octane; 

or a pharmaceutically acceptable salt thereof. 

5 

10 

15 

20 

25 

30 
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