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[57] ABSTRACT 

The present invention relates to therapeutically active aza 
cyclic compounds. a method of preparing the same and to 
pharmaceutical compositions comprising the compounds. 
The novel compounds are useful as stimulants of the cog 
nitive function of the forebrain and hippocarnpus of mam 
mals and especially in the treatment of Alzheimer's disease. 
severe painful conditions and glaucoma. 
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HETEROCYCLIC COMPOUNDS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a continuation-in-part of Ser. No. 
07/745033 ?led Aug. 14. 1991. now U.S. Pat No. 5.328.924 
issue Jul. 12. 1994. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to therapeutically active 

azacyclic compounds. a method of preparing the same and 
to pharmaceutical compositions comprising the compounds. 
The novel compounds are useful as stimulants of the 

cognitive function of the forebrain and hippocampus of 
mammals and especially in the treatment of Alzheimer’s 
disease. 

2. Description of Related Art 
Due to the in general improved health situation in the 

western world. elderly-related diseases are much more com 
mon now than in the past and are likely to be even more 
common in the future. 
One of the elderly-related symptoms is a reduction of the 

cognitive functions. This symptom is especially pronounced 
in the pathophysiological disease known as Alzheimer’s 
disease. This disease is combined with. and also most likely 
caused by. a up to 90% degeneration of the muscarinic 
cholinergic neurons in nucleus basalis. which is part of 
substantia innominata. These neurons project to the prefron 
tal cortex and hippocampus and have a general stimulatory 
effect on the cognitive functions of the forebrain as well as 
of hippocampus. namely learning, association. consolidation 
and recognition. 

It is a characteristic of Alzheimer’s disease that although 
the cholinergic neurons degenerate. the postsynaptic mus 
carinic receptors in the forebrain and hippocarnpus still 
exist. Therefore mnscarinic cholinergic agonists are useful 
in the treatment of Almeimer’ s disease and in improving the 
cognitive functions of elderly people. 

It is well known that arecoline (methyl l—methyl-l.2.5.6 
tetrahydropyridine-S-carboxylate) is such a cholinergic ago 
nist. 

Arecoline however has a very short biological half life 
and a small separation between central and peripheral mus 
can‘nic effects. Furthermore arecoline is a rather toxic com 
pound. 

EP-A-0307142 discloses a class of thiadiazoles. substi 
tuted on one of the ring carbon atoms with a non-aromatic 
azacyclic or azabicyclic ring system. and substituted on the 
other ring carbon atom with a substituent of low 
lipophilicity. or a hydrocarbon substituent. which are mus 
carinic agonists and therefore useful in the treatment of 
neurological and mental illnesses and severe painful condi 
tions. 

It is an object of the invention to provide new muscarinic 
cholinergic compounds. 

SUMMARY OF THE INVENTION 

The novel compounds of the invention are heterocyclic 
compounds having the formula I 
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R] 

wherein 

Z1 is oxygen or sulphur; 

R is —Z2R2. —SOR2. —SO2R2. —Z2——R2-—Z3—R3. 
—Z2—R2—C0—R3. —Z2—R2—CO2—R3. -z2 
R2——02C--R3. —Z2-—R2—CONH-—R3. —Z2—R2— 
NHCO—R3. —-Z2—R2-—X. Z2—-R2—Z3—-X wherein 
Z2 and Z3 independently are oxygen or sulphur. and R2 
and R3 independently are straight or branched CH5 
alkyl. straight or branched C2_15-alkenyl. straight or 
branched CHS-aIkynyI. each of which is optionally 
substituted with halogen. —OH. —CN —CF3. one or 
two phenyl. phenoxy. benzoyl. or benzyloxycarbonyl 
groups wherein each aromatic group is optionally sub 
stituted with halogen. —CN. C 1 4-alkyl or CH-alkoxy. 
wherein X is a 5 or 6 membered heterocyclic group 
containing one to four N. O or S atoms) or a combi 
nation thereof. which heterocyclic group is optionally 
which heterocyclic group is optionally substituted at a 
carbon or nitrogen atom with straight or branched 
C1 dg-alkyl. phenyl. benzyl or pyridine. 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 

R1 is hydrogen. straight or branched C H-alkyl. straight or 
branched C2_5-alkenyl or straight or branched CH 
alkynyl', or 

a pharmaceutically acceptable salt thereof. 
Examples of such salts include inorganic and organic acid 

addition salts such as hydrochloride. hydrobromide. 
sulphate. phosphate. acetate. fumarate. maleate. citrate. 
lactate. tartrate. oxalate. or similar pharmaceutically accept 
able inorganic or organic acid addition salt. 
The compounds of this invention are also useful analgesic 

agents and therefore useful in the treatment of sevm'e painful 
conditions. 

Furthermore. the compounds of this invention are useful 
in the treatment of glaucoma. 
The invention also relates to methods of preparing the 

above mentioned compounds. comprising: 
a) alkylating a compound of formula II 

N 

/ 

N 

wherein Z2 and R have the meaning de?ned above with an 
alkyl halide and reducing the compound thus formed with 
hydride ions to form a compound of formula I 
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/ N\ (I) 
Z1 

\ \ N/ 

N 
| 
RI 

wherein Z1. Z2. R and R1 have the meanings de?ned above. 
or 

b) oxidizing a compound of formula III 

wherein 22. R1 and R2 have the meanings de?ned above by 
standard procedures to form a compound of formula IV 

R2 (IV) 

é¢0 N 
0% / \ 

Zl 
\ / 

\ N 

N 
| 
RI 

and subsequent displacement of 4O2--R2 with an appro 
priate nucleophile to form a compound of formula L 

It is to be understood that the invention extends to each of 
the stereoisomeric forms of the compounds of formula I as 
well as the racemates. 
The pharmacological properties of the compounds of the 

invention can be illustrated by determining their capability 
to inhibit the speci?c binding 0f Z‘ii-011b-iireiiibrine-M (3H 
Oxo). Birdsdall N. J. M.. Hulme E. C.. and Burgen A. S. V. 
(1980). ‘The Character of Muscan'nic Receptors in Diiferent 
Regions of the Rat Brain”. Proc. Roy. Soc. London (Series 
B) 207.1. 
3H-Oxo labels muscarinic receptor in the CNS (with a 

preference for agonist domains of the receptors). Three 
ditferent sites are labelled by 3H-Oxo. These sites have 
a?inity of 1.8. 20 and 3000 11M. respectively. Using the 
present experimental conditions only the high and medium 
a?inity sites are determined. 
The inhibitory effects of compounds on 3'H-Oxo binding 

re?ects the affinity for muscarinic acetylcholine receptors. 
All preparations are performed at 0°—4° C. unless other 

wise indicated Fresh cortex (0.1-1 g) from male Wistar rats 
(150-250 g) is homogenized for 5-10 s in 10 ml 20 mM 
Hepes pH: 7.4. with an Ultra-Turrax homogenizer. The 
homogenizer is rinsed with 10 ml of buifer and the combined 
suspension centrifuged for 15 min at 40.000xg. The pellet is 
washed three times with buifer. In each step the pellet is 
homogenized as before in 2X 10 m1 of buffer and centrifuged 
for 10 min at 40.000xg. 
The ?nal pellet is homogenized in 20 mM Hepes pH: 7.4 

(100 ml per g of original tissue) and used for binding assay. 
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Aliquots of 0.5 ml is added 25 pl of test solution and 25 pl 
of 3H-Oxotremorine (1.0 nM. ?nal concentration) mixed and 
incubated for 30 min at 25° C. Non-speci?c binding is 
determined in triplicate using arecoline (1 pg/ml. ?nal 
concentration) as the test substance. After incubation 
samples are added 5 ml of ice-cold bu?er and poured 
directly onto Whatman GF/C glass ?bre ?lters under suction 
and immediately washed 2 times with 5 ml of ice-cold 
buffer. The amount of radioactivity on the ?lters are deter 
mined by conventional liquid scintillation counting. Speci?c 
binding is total binding minus non speci?c binding. 

Test substances are dissolved in 10 ml water (if necessary 
heated on a steam bath for less than 5 minutes) at a 
concentration of 2.2 mg/ml. 25-75% inhibition of speci?c 
binding must be obtained before calculation of ICSO. 
The test value will be given as 1C50 (the concentration 

(ng/ml) of the test substance which inhibits the speci?c 
binding of 3ii-oxo by 50%). 

1050 : (applied test substance concentration) 

x—1——— rig/l 
Co (T. -1) 

where Co is speci?c binding in control assays and C,, is the 
speci?c binding in the test assay. (The calculations assume 
normal mass-action kinetics). 

Test results obtained by testing some compounds of the 
present invention will appear from the following table 1. 

TABLE 1 

Inhibition in vitro 
Compound NO. oxo BINDING (rig/ml) 

1 0.39 
2 0.47 
3 1.2 
4 0.43 
5 0.54 
6 0.33 
7 1.1 
a 0.44 
10 1.0 
11 3.2 
12 7.2 
13 14 
14 1s 
15 13.2 
16 5.9 
17 4.9 
11; 6.4 
20 1.8 
21 3.9 
22 2.1 
23 2.0 
24 7.9 
26 10 
27 5 
2a 1.6 
29 3.0 
30 5.4 
31 4.3 
32 0.62 
33 13 
34 1.6 
35 5.2 
36 6.4 
37 4.5 
38 2o 
39 9.2 
40 2.1 
41 12 
43 235 
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TABLE l-continued 

Inhibition in vitro 
Compound No. 0X0 BINDING (ng/ml) 

44 19 
45 10 
47 26 
49 2.1 
50 0.37 
51 0.47 
52 1.9 
53 3.8 
54 0.54 
55 16 
56 1.0 
57 1.0 
58 0.6 
59 3.9 
61 100 
62 5.4 
66 2.1 
67 0.30 
68 0.47 
69 0.43 
71 1.3 
72 0.92 
73 19 
74 2.1 

The compounds of the invention. together with a conven 
tional adjuvant. carrier. or diluent. and if desired in the form 
of a pharmaceutically acceptable acid addition salt thereof, 
may be placed into the form of pharmaceutical compositions 
and unit dosages thereof. and in such form may be employed 
as solids. such as tablets or ?lled capsules. or liquids. such 
as solutions. suspensions. emulsions. elixirs. or capsules 
?lled with due same. all for oral use. in the form of 
suppositories for rectal administration; or in the form of 
sterile injectable solutions for parenteral (including 
subcutaneous) use. Such pharmaceutical compositions and 
unit dosage forms thereof may comprise conventional ingre 
dients in conventional proportions. with or without addi 
tional active compounds or principles. and such unit dosage 
forms may contain any suitable effective muscarinic cho 
linergic agonistic amount of the active ingredient commen 
surate with the intended daily dosage range to be employed. 
Tablets containing ten (10) milligrams of the active ingre 

dient or. more broadly. one (1) to hundred (100) per tablet. are accordingly suitable representative unit dos 

age forms. 
The compounds of this invention can thus be used for the 

formulation of pharmaceutical preparations. e.g. for oral and 
parenteral administration to mammals including humans. in 
accordance with conventional methods of gelenic pharmacy. 

Conventional excipients are such pharmaceutically 
acceptable organic or inorganic carrier substances suitable 
for parenteral or enteral application which do not deleteri 
ously react with the active compounds. 
Examples of such carriers are water. salt solutions. 

alcohols. polyethylene glycols. polyhydroxyethoxylated 
castor oil. gelatine. lactose. amylose. magnesium stearate. 
talc. silicic acid. fatty acid monoglycerides and diglycerides. 
pentaerythritol fatty acid esters. hydroxymethyl cellulose 
and polyvinylpyrrolidone. 
The pharmaceutical preparations can be sterilized and 

mixed. if desired. with auxiliary agents. emulsi?ers. salt for 
in?uencing osmotic pressure. bu?ers and/or coloring sub, 
stances and the like. which do not deleteriously react with 
the active compounds. 

For parenteral application. particularly suitable are inject 
able solutions or suspensions. preferably aqueous solutions 
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6 
with the active compound dissolved in polyhydroxylated 
castcr oil. Ampoules are convenient unit dosage forms. 
Tablets. dragees. or capsules having talc and/or a carbohy 
drate carrier or binder or the like. the carrier preferably being 
lactose and/or corn starch and/or potato starch. are particu 
larly suitable for oral application. A syrup. elixir of the like 
can be used in cases where a sweetened vehicle can be 

employed. 
Generally. the compounds of this invention are dispensed 

in unit form comprising 1-100 mg in a pharmaceutically 
acceptable carrier per unit dosage. 
The dosage of the compounds according to this invention 

is 1-100 mg/day. preferably 10-70 mglday. when adminis 
tered to patients. e.g. humans. as a drug. 
A typical tablet which may be prepared by conventional 

tabletting techniques contains: 

Active compound 5.0 mg 
Lactosum 67.8 mg Ph. Eur. 
Avicel ® 31.4 mg 
Amberlite ® 1.0 mg 
Magnesii stearas 0.25 mg P’h. Eur. 

Due to the high muscarinic cholinergic receptor agonistic 
activity. the compounds of the invention are extremely 
useful in the treatment symptoms related to a reduction of 
the cognitive functions of the brain of mammals. when 
administered in an amount e?’ective for stimulating the 
cognitive functions of the forebrain and hippocampus. The 
important stimulating activity of the compounds of the 
invention includes both activity against the pathophysiologi 
cal disease. Alzheimer’s disease as well as against normal 
degeneration of brain function. The compounds of the 
invention may accordingly be administered to a subject. e.g.. 
a living animal body. including a human. in need of stimu 
lation of the cognitive functions of the forebrain and 
hippocampus. and if desired in the form of a pharmaceuti 
cally acceptable acid addition salt thereof (such as the 
hydrobrornide. hydrochloride. or sulfate. in any event pre 
pared in the usual or conventional manner. e.g.. evaporation 
to dryness of the free base in solution together with the acid). 
ordinarily concurrently. simultaneously. or together with a 
pharmaceutically acceptable carrier or diluent. especially 
and preferably in the form of a pharmaceutical composition 
thereof. whether by oral. rectal. or parenteral (including 
subcutaneous) route. in an e?ective forebrain and hippoc 
ampus stimulating amount. and in any event an amount 
which is e?’ective for improving the cognitive function of 
mammals due to their muscarinic cholinergic receptor ago 
nistic activity. Suitable dosage ranges are l-lOO milligrams 
daily. 10-100 milligrams daily. and especially 30-70 milli 
grams daily. depending as usual upon the exact mode of 
administration. form in which administered. the indication 
toward which the administration is directed. the subject 
involved and the body weight of the subject involved. and 
the preference and experience of the physician or veterinar 
ian in charge. 
The invention will now be described in further detail with 

reference to the following examples: 

EXAMPLE 1 
3-(3 -Chloro— 1.2.5-thiadiazol-4-yl)pyridine 
To a solution of sulfurmonochloride (2.4 ml. 30 rmnol) in 

N.N-dimethylformamide (5 ml) was slowly added alpha 
aminoalpha(3-pyridyl)acetonitrile (Archive der Pharmazie 
289 (4) (1956)) (1.70 g. 10 mmol). The reaction mixture was 
stirred at room temperature for 18 h. Water (20 ml) was 
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added and the aqueous phase was extracted with ether and 
the ether phase discharged. A 50% potassium hydroxide 
solution was added to the aqueous phase to pH>9. The 
aqueous phase was extracted several times with ether and 
the ether phases were dried and evaporated. The residue was 
puri?ed by column chromatography (SiO2. eluent: ethyl 
acetate/methylene chloride (1:1)). The title compound was 
collected in 45% (880 mg) yield M“: 197. 

EXAMPLE 2 
A. 3-(3-(5-Cyanopentylthio)-1.2.5-thiadiazol-4-yl)pyridine 

Sodium hydrogen sul?de monohydrate (0.25 g. 3.3 mmol) 
was added to a solution of 3-(3-chloro-1.2.5-thiadiazol-4 
yl)pyridine (0.59 g. 3.0 mmol) in DMF (20 ml) at room 
temperature and the reaction mixture was stirred for l h. 
Potassium carbonate (1.24 g. 9 mmol) and 
6—bromocapronitrile (0.80 g. 4.5 mmol) were added and the 
reaction mixture was stirred for additionally 24 h. Water (50 
ml) was added and extracted with ether. The combined ether 
phases were dried and evaporated to give the title com 
pound. 
B. 3 -(3-(5 -Cyanopentylthio)-1.2.5-thiadiazol-4-yl)-1 
methylpyridinium iodide 

Methyl iodide (1 ml. 15 mmol) was added to a solution of 
3~(3-(5-cyanopentylthio)-l.2.5-thiadiazol-4-yl)pyridine (3 
mmol) in acetone and the reaction mixture was stirred at 
room temperature for 20 h. and evaporated. 
C. 3-(3~(5-Cyanopentylthio)-1.2.5-thiadiazol-4-yl)-l.2.5.6 
tetrahydro- l-methylpyridine oxalate 
Sodium borohydride (290 mg. 7.5 mmol) was added to a 

solution of 3-(3-(5-cyanopentylthio)-1.2.5-thiadiazol-4-yl) 
l-methylpyridinium iodide (3 mmol) in ethanol (99.9%. 20 
ml) and the reaction mixture was stirred at —10° C. for 1 h. 
After evaporation the residue was dissolved in water and 
extracted with ethyl acetate. The dried organic phases were 
evaporated and the residue puri?ed by column chromatog 
raphy (SiO2. eluent: ethyl acetate/methanol (4:1)). The title 
compound was crystallized as the oxalate salt from acetone 
to yield 410 mg. M.p. 139°—140° C. Compound 1. 
The following compounds were made in exactly the same 

manner. starting with the appropriate alkyl halogenide: 
3 -(3—(3-Chloropropylthio)- l .2 .5 -thiadiazol-4-yl)- 1.2.5 .6 

tetrahydro-l-methylpyridine oxalate. M.p. l36°-138° C. 
Compound 2. 

3-(3-(3 -Cyanopropylthio)- l .2 .5 -thiadiazol-4-y1)- 1 .2 .5 .6 
teu‘ahydro-l-methylpyridine oxalate. M.p. 117.5°—118° C. 
Compound 3. 

3-(3-(3-Phenylpropylthio)- 1 .2.5-thiadiazol-4-yl)- 1.2.5.6 
tetIahydro-l-methylpyridine oxalate. M.p. 110°—110.5° C. 
Compound 4. 

3 -(3-(2-Phe noxyethylthio)- 1.2 .5 -thiadiazol-4-yl)- 1.2.5 .6 
tetrahydro-l-methylpyridine oxalate. M.p. l25.5°-126° C. 
Compound 5. 

3-(3-(4-Cyanobutylthio)- 1 .2.5 -thiadiazol-4-yl)—1.2.5 .6 
tetrahydro-l-methylpyridine oxalate. M.p. 127°-127.5° C. 
Compound 6. 

3-(3-( 8-Hydroxyoctylthio)- 1.2.5 -thiadiazol-4-yl)- 1.2.5 .6 
tetrahydro-l-methylpyridine oxalate. M.p. 112.5°—113.5° C. 
Compound 7. 

3-(3 -(4-Chlorobutylthio)- l .2 .5-thiadiazol-4-yl)- 1.2.5 .6 
tetrahydro-l-methylpyridine oxalate. M.p. 136°-137° C. 
Compound 8. 
3-(3-(4.4-Bis-(4-?uoropheny1)-butylthio)-1.2.5 

thiadiazol-4-yl)- 1 .2.5 .6-tetrahydro- l-methylpyridine 
oxalate. M.p. 117.5°—118° C. Compound 9. 

3-(3-(2-( l .3-Dioxo1ane-2-yl)-ethylthio)- 1.2.5-thiadiazol 
4-yl)-1.2.5.6-tetrahydro-l-methylpyridine oxalate. M.p. 
117°-1l8° C. Compound 10. 
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3-(3-(4-Cyanobenzylthio)-1.2.5-thiadiazo1-4-yl)-1.2.5.6 

tetrahydro-l-methylpyridine oxalate. Mp 138°-140° C. 
Compound 11. 

3-(3-(2-phenylethylthio)-1.2.5-thiadiazol-4-yl)-1.2.5.6 
tetrahydro-l-methylpyridine oxalate. M.p. 155°—l56° C. 
Compound 12. 

3-(3 -(4-Bromobenzylthio)-1.2 .5 -thiadiazol-4-yl)- 1.2 .5 .6 
tetrahydro- l-methylpyridine oxalate. M.p. 139°—140° C. 
Compound 13. 

3-(3-(4-M ethylbenzylthio)- 1.2 .5 -thiadiazol-4-yl)- 1.2 .5 .6 
tetrahydro- l-methylpyridine oxalate. M.p. 162°~165° C. 
Compound 14. 

3-(3-(4-Pyridylmcthylthio)-1.2 .5 -thiad.iazol-4-yl)- 1 .2.5 . 
6-tetrahydro-l-methylpyridine oxalate. M.p. 140°-142° C. 
Compound 15. 

3-(3-(2-Benzoylcthylthio)-l.2.5-thiadiazol-4-y1)-1.2.5 .6 
tetrahydro-l-methylpyridine oxalate. M.p. 99°-100° C. 
Compound 16. 

3-(3-(4-Oxo-4-(4-?uorophenyl)-butylthio)-1.2.5 
thiadiazol-4-yl)- 1.2.5 .6-tetrahydro-l-methylpyridine 
oxalate. M.p. 13l°-132° C. Compound 17. 

3-(3-Benzyloxycarbonylmethylthio-1.2.5-thiadiazol-4~ 
yl)-1.2.5.6-tetrahydro-l-methylpyridine oxalate. M.p. 
179°~l80° C. Compound 18. 
3-(3-Benzylthio-1.2.5-thiadiazo1-4-yl)-1.2.5.6 

tetrahydro-l-methylpyridine oxalate. M.p. 195°-19’7° C. 
Compound 19. 

3-(3-(4.4.4-Tri? uorobu tylthio)- 1 .2.5 -thiadiazo1 -4-yl)- 1 .2. 
5.6-tet1'ahydro-1-me?1y1pyridine oxalate. M.p l63°-l65° C. 
Compound 20. 

3-(3-(5.5 .5-Tri?uoropentylthio)- 1 .2.5-thiadiazol~4-yl)- 1 . 
2.5.6-tetrahydro-l-methylpyridine oxalate. M.p. 134°—136° 
C. Compound 21. 

3-(3-(6.6.6-Tri?uorohexylthio)-1.2.5-thiadiazol-4-yl)-l. 
2.5.6-tetrahydro-l-methylpyridine oxalate. M.p. 128°-129° 
C. Compound 22. 

3-(3 -Ethoxycarbonylpentylthio- 1.2.5-thiadiazol-4-yl)- 1. 
2.5.6-tetrahydro-1-methylpyridine oxalate. M.p. 78°-81° C. 
Compound 23. 

EXAMPLE 3 
A. 3-(3-(6.6.6-Tri?uorohexyloxy-1.2.5-thiadiazol-4-yl) 
pyridine 
To a mixture of sodium hydride (12.8 mmol) and 6.6.6 

tri?uoro-l-hexanol (3.0 g. 19.2 mmol) in tetrahydrofuran 
(40 ml) was added 3-(3-chloro-1.2.5-thiadiazol-4-yl) 
pyridine (1.3 g. 6.4 mmol). The mixture was re?uxed for 36 
h. and evaporated. After evaporation the residue was dis 
solved in water then extracted with diethyl ether. The dried 
organic phases were evaporated and the residue puri?ed by 
column chromatography (silica gel. eluent: ethyl acetate! 
hcxanes) to yield 630 mg (31%) of the title compound. 
B. 3-(3-(6.6.6-Tri?uorohexyloxy- 1.2.5-thiadiazol-4-y1)- 1 
methylpyridinium iodide. 
A solution of methyl iodide (852 mg. 6.0 mmol) and 

3-(3-(6.6.6-tri?uorohexyloxy-l.2.5-thiadiazol-4-yl)pyridine 
(630 mg. 2.0 mmol) in acetone (25 ml) was re?uxed for 7 h. 
The solution was evaporated and the residue was used 
directly in the next step. 
C. 1.2.5.6-Tetrahydro-1-methyl-3-(3-(6.6.6— 
tri?uorohexyloxy)-1.2.5-thiadiazol-4~yl)pyridine oxalate 
Sodium borohydn'de (380 mg. 10 mmol) was added to a 

solution of 3-(3-(6.6.6-t1iuorohexyloxy-1.2.5-thiadiazol-4 
yl)-1-rnethylpyridinium iodide (2.0 mmol) in ethanol (15 
ml) and the reaction mixture was stirred at room temperature 
overnight. After evaporation the residue was dissolved in 
water and extracted with diethyl ether. The dried organic 
phases were evaporated and the residue was puri?ed by 
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column chromatography (silica gel. eluent: 25% ethyl 
acetate in hexanes). The title compound was crystallized as 
the oxalate salt from acetone to yield 180 mg (21%). mp. 
138°-140° C. Theoretical % C=45.17. % H=5.21. % 
N=9.88. Found % C=45.l3. % H=5.18. % N=9.62. Com 
pound 24. 
The following compounds were made in exactly the same 

manner using the appropriate alkoxy derivative: 
l.2.5.6-Tetrahydro-1-methyl-3-(3-(3-(2-thienyl)-1 

propoxy)-1.2.5-thiadiazol-4-yl)pyridine oxalate. m.p. 
130°—133° C.. M‘“: 321. Compound 25. 

1 .2 .5 .6-Tetrahydro- lmethyl-3 -(3-(3-(4-methoxyphenyl) 
1-propoxy)-1.2.5-thiadiazol-4-yl)pyridine oxalate. m. p. 
166°—167° C.. M*': 345. Compound 26. 

1 .2.5 .6-Tetrahydro- 1-methyl-3-(3-(2-(4-methoxyphenyl) 
l-ethoxy)-1.2.5-thiadiazol-4-yl)pyridine oxalate. m.p. 
166°-l67° C.. M‘“: 331. Compound 27. 

1.2.5.6-Tetrahydro-1-methyl-3-(3-(2-(2-thienyl)-l 
ethoxy)-1.2.5-thiadiazol-4-yl)pyridine oxalate. m.p. 
145°-146° C.. M": 306. Compound 28. 

1.2.S.6-Tetrahydro-1-methyl-3-(3-(2-(3-thieny1)-1 
ethoxy)-1.2.5-thiadiazol-4-yl)pyridine oxalate. m.p. 
138°—140° C.. M+:306. Compound 29. 
1.2.5.6-Tetrahydro-1-methy1-3-(3-(3-hydroxy-1 

propoxy)-1.2.5-thiadiazol-4-yl)pyridine oxalate. m.p. 
l05°—107° C.. M+:256. Compound 30. 

1.2.5 .G-Tetrahydro-1-methyl-3-(3-(2-phenyl- 1-ethoxy)- l . 
2.5-thiadiazol-4-yl)pyridine oxalate. m.p. 146°-147° C.. 
M*z301. Compound 31. 

1.2.5 .6-Tetrahydro- l-methyl-3-(3 -(2-thienylrnethoxy)- 1 . 
2.5-thiadiazol-4-yl)pyridine oxalate. m.p. 161°-162° C.. 
M3294. Compound 32. 

1.2.5.?-Tetrahydro-1-methyl-3-(3-(3-hydroxy-1 
hexyloxy)-1.2.5-thiadiazol-4-yl)pyridine oxalate. mp. 
147°-148° C.. M": 297. Compound 33. 

1.2.5 .6-Tetrahydro- 1 -methyl-3-(3-(3-thienylmethoxy)- 1. 
2.5-thiadiazol-4-yl)pyridine oxalate. m.p. 175°-176° C.. 
M? 293. Compound 34. 

1.2.5.?-Tetrahydro-l-rnethyl-3-(3-(3-phenyl-l-propoxy) 
1.2.5-thiadiazol-4-yl)pyridine oxalate. m.p. 136°-l38° C.. 
M“: 315. Compound 35. 

1.2.5.6-Tetrahydro- 1-methyL3-(3-(3-(2-pyrrolidon- 1-yl) 
1-propoxy)-l.2.5-thiadiazol-4-yl)pyridine oxalate. m.p. 
l60°-161° C.. M“: 322. Compound 36. 

1.2.5.6-Tetrahydro-1~methyl-3-(3-(6-acetamido-l 
hexyloxy)-1.2.5-thiadiazol-4-yl)pyridine oxalate. m.p. 
114°-1l6° C.. M‘’: 338. Compound 37. 

1.2.5.6-Tetrahydro-l-methyl-3-(3-(2-acetamido-1 
ethoxy)-l.2.5-thiadiazol-4-yl)pyridine oxalate. mp. 
l45°—l48° C.. M": 283. Compound 38. 

1.2 .5 .G-Tetrahydro- 1-methyl-3-(3—(2-(2-pyrrolidon- 1-yl) 
l-ethoxy)-l.2.5-thiadiazol-4-yl)pyridine oxalate. m.p. 
l70°-171° C.. M": 309. Compound 39. 

1.2 .5 .6-Tetrahydro-1-methyl-3-(3-(2-propionamido-1 
ethoxy)-1.2.5-thiadiazol-4-yl)pyridine oxalate. m.p. 
148°-143° C.. M”: 296. Compound 40. 

1.2.5 .G-Tetrahydro-1-methy1-3-(3-(2-(2-oxazolidon-3-yl) 
-1-ethoxy)-1.2.5-thiadiazol~4-yl)pyridine oxalate. m.p. 
157°—159° C.. M3310. Compound 41. 

1.2 .5.6-Tetrahydro- l-methyl-3-(3-(2-benzylthio-1 
ethoxy)-1.2.5-thiadiazol-4-yl)pyridine oxalate. m.p. 
l33°—134° C.. M": 347. Compound 42. 

1.2.5.6-Tetrahydro-1-methyl-3-(3-(3-(1-pyrrolidy1)-1 
propoxy)-l.2.5-thiadiazol~4-yl)pyridine oxalate. m.p. 
141°-142° C.. M”:308. Compound 43. 

1.2.5.6-Tetrahydro- l-methyl-3-(3-(2-ureido- l-ethoxy)-l, 
2.5-thiad.iazol-4-yl)pyridine oxalate. m.p. 200° C. 
(decompose). M":265. Compound 44. 
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1.2.5.6-Tetrahydro-1-methyl-3-(3-(2-ethylsul?ny1-1 
ethoxy)--1.2.5-thiadiazol-4-yl)py1idine oxalate 

1.2.5.6-tetrahydro-l-methyl-3-(3-(2-ethylsul?nyl-1 
ethoxy)-l.2.5-thiadiazol-4-yl)pyridine oxalate was prepared 
in the same manner using 2-(ethylthio)ethanol as the starting 
alcohol. The intermediate 3-(4-(2-ethylthio-1-ethoxy)-l.2.5 
thiadiazol-3-yl)pyridine was oxidized with 1.1 equivalent of 
Nal04 and 1 equivalent MeSO3H using water as the reaction 
solvent. After a reaction time of 3.5 h. the solution was made 
basic with 2N NaOH and extracted with ethyl acetate. The 
combined extracts were dried over MgSO4 and evaporated 
under vacuum. The resulting sulfoxide was then converted 
to the title compound in the same manner described above. 
Mp. l71°-172° C.. M": 302. Compound 45. 
1.2.5.6-Tetrahydro-3-(3-(5-oxohexyl)-1.2.5-thiadiazol-4-yl) 
- l-methylpyridine 

l.2.5.6-tetrahydro-3-(3-(5-hydroxyhexy1)- 1.2.5 
thiadiazol-4-yl)- l-methylpyridine was prepared in the same 
manner using 1.5-hexandiol. Oxidation of this compound to 
the named ketone was carried out under conditions as 
follows. To a —70° C. solution of oxalyl-chlon'de (420 pl. 4.8 
mmol) in 25 ml CHQCL‘. was added DMSO (750 pl. 10.6 
mmol) at a rate so as to maintain the reaction temperature 
below —45° C. Two min. after the addition 1.2.5.6 
tetrahydro-3-(3-(5-hydroxyhexyl)- 1.2 .5-thi adiazol-4-yl)- l 
methylpyridine (1.3 g. 4.4 mmol) in 20 ml CH2Cl2 was 
added slowly. keeping the temperature below —45° C. After 
15 min. Et3N (3 m1. 21.8 mmol) was added and the reaction 
was warmed to room temperature. Brine (50 ml) was added 
and the mixture was extracted three times with 50 ml 
CH2Cl2. The combined extracts were dried over Na2SO4 and 
evaporated under vacuum. The resulting oil was chromato 
graphed on silica gel (90% CHCl3. 2% MeOH as eluent). 
aifording 810 mg of an oil. which was dissolved in MeOH 
and treated with oxalic acid (250 mg. 2.8 mmol). The 
resulting oxalate salt was recrystallized from MeOH/EtOAc. 
affording 860 mg. M.p. l43°-l44° C.. Ml’: 295. Compound 
46. 

EXAMPLE 4 
A. Alpha-oximido-3-py1idylacetonitrile 

3-pyridylacetonitrile (47.2 g. 400 mmol) was dissolved in 
a solution of sodium hydroxide (16 g. 400 mmol) in metha 
nol (100 ml). Methylnitrite. generated by dropping a solu 
tion of concentrated sulphuric acid (12.8 ml) and water (26 
ml) to a solution of sodium nitrite (33.2 g. 480 mmol) in 
water (20 ml) and methanol (20 ml). was hobbled through 
the 3-pyridylacetonitrile solution at 0° C. The reaction 
mixture was stirred at 0° C. for l h. and the precipitate 
collected by ?ltration. The precipitate was washed with a 
little methanol to give the wanted product in 70% (41.1 g) 
yield M*: 147. 
B. Alpha-oximido-3-pyridylacetamidoxime 

Amixture of alpha-oximido-B-pyridylacetonitile (41.0 g. 
279 mmol). hydroxylamine hydrochloride (21.5 g. 310 
mmol) and sodium acetate (50.8 g. 620 mmol) in ethanol 
(99.9%. 500 ml) was re?uxed for 4 h. After cooling. the 
precipitate was collected by ?ltration and dried. The pre 
cipitate contained the wanted product and sodium acetate 
(85 g. 168%); M‘‘: 180. 
C. 3-(3-amino-l.2.5-oxadiazol-4-yl)pyridine 

Crude alpha-oximido-3-pyridylacetamidoxime (5 g) and 
phosphorus pentachloride (5 g) was re?uxed in dry ether 
(250 ml) for 6 h. Water and potassium carbonate to alkaline 
pH was added and the phases separated. The aqueous phase 
was extracted with ether and the combined ether phases 
dried. Evaporation of the ether phases gave the title com 
pound in 850 mg yield; M*: 162. 
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D. 3-(3-chloro-1.2.5-oxadiazol-4-yl)pyridine 
To a solution of 3-(3 -amino-l .2.5-oxadiazol-4-yl)pyridine 

(1.0 g. 6.2 mmol) in glacial acetic acid (16 ml) and concen 
trated hydrochloric acid (5.2 ml) was added CuCl2 (938 mg. 
7 mmol) and copper coils (100 mg) at 0° C. After 10 min. 
a solution of sodium nitrite (483 mg. 7 mmol) in water (3 ml) 
was added dropwise at 5° C. The reaction mixmre was 
stirred additionally 30 min. at 0° C. Aqueous sodium 
hydroxide (2N) was added to alkaline pH and the mixture 
extracted with ether. The ether phases were dried and 
evaporated to give a mixture of the title compounds. Sepa 
ration by column chromatography (SiO2. eluent: ethyl 
acetate) gave the chloro compound. upper spot. in 230 mg 
yield 
E. 3~(3-(3-phenylpropylthio)-1.2.5-oxadiazol-4-yl)pyridine 
Sodium hydrogen sul?de monohydrate (0.74 g. 10.5 

mmol) was added to a solution of 3-(3-chloro-1.2.5 
oxadiazol-4-yl)pyridine (1.27. 7.0 mmol) in DMF (30 ml) at 
room temperature and the reaction mixture was stirred for l 
h. Potassium carbonate (2.0 g. 14.5 mmol) and l-bromo-3 
phenylpropane (2.4 g. 12 mmol) were added and the reaction 
mixture was stirred for additionally 24 h. Water (50 ml) was 
added and extracted with ether. The combined ether phases 
were dried and evaporated. Puri?cation by column chroma 
tography (S102. eluent: ethyl acetate/methylene chloride 
(1:1)) gave the title compound. 
F. 3-(3-(3 -phenylpropylthio)- 1.2 .5-oxadiazol-4-yl)-1 
methylpyridinium iodide 

Methyl iodide (1 ml. 15 mmol) was added to a solution of 
3-(3-(3-phenylpropylthio)-1.2.5-oxadiazol-4-yl)pyridine (7 
mmol) in acetone and the reaction mixture was stirred at 
room temperature for 20 h. and evaporated. 
G. 3-(3-(3-phenylpropylthio)-1.2.5-oxadiazo1-4-yl)-1.2.5.6 
tetrahydro-l-methylpyridine oxalate 

Sodium borohydride (650 mg. 17 mmol) was added to a 
solution of 3-(3-(3-phenylpropy1thio)-1.2.5-oxadiazol-4-yl) 
-1-methylpyridinum iodide (7 mmol). in ethanol (99.9%. 20 
ml) and the reaction mixture was stirred at —10° C. for l h. 
After evaporation the residue was dissolved in water and 
extracted with ethyl acetate. The dried organic phases were 
evaporated and the residue puri?ed by column chromatog 
raphy (Si02. eluent: ethyl acetate/methanol (4:1)). The title 
compound was crystallized as the oxalate salt from acetone 
and recrystallized to yield 170 mg. M.p. 106°-108° C. 
Compound 47. 
The following compound was made in exactly the same 

manner using the appropriate alkylhalogenide: 
3-(3 -(2-phenoxyethylthio)- 1.2.5-oxadiazol-4-yD-l .2.5 .6 

tetrahydro- l-methylpyridine oxalate. m.p. 122°—124° C. 
Compound 48. 

EXAMPLE 5 
1-(3-(3-Pyridyl)-1.2.5-thiadiazol-4-ylthio)4-(3-( l-methyl 
1.2 .5 .6-tetrahydropyridin-3-yl)-1.2 .5-thiadiazol-4-ylthio) 
butane oxalate 
To a solution of 3-(3-chloro-l.2.5-thiadiazol—4-yl)-1 

methyl-1.2.5.6-tedahydropyridine (EP 0384288) (0.43 g. 2 
mmol) in DMF (30 ml) was added sodiurnhydrogensul?de 
(0.3 g. 4 mmol). The reaction mixture was stirred at room 
temperature for 1 h. Potassium carbonate (1 g) and 3-(3-(4 
chlorobutylthio)-l.2.5-thiadiazol-4~y1)-pyridine were added 
and the reaction mixture stirred at room temperature over 
night. Water (200 ml) was added and the water phase 
extracted with ether (3x100 ml). The ether extracts were 
dried over magnesium sulfate and evaporated. The residue 
was puri?ed by column chromatography (eluent: ethyl 
acetate/methanol 9:1). The free base obtained was crystal 
lized with oxalic acid from acetone in 0.9 g yield. 
(Compound 49). M.p. 127°-129° C. 
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EXAMPLE 6 

1-(1-Methyltetrazo1-5-ylthio)-4-(3-(l-methyl-1.2.5.6 
tetrahydropyridin-3-yl)-1.2.5-thiadiazol-4-y1thio) 
butaneoxalate 
To a solution of 3—(3-(4»chlorobutylthio)- 1.2.5 -thiadiazol 

4-yl)- l-methyl-l.2.5.6-tetrahydropyridine (0.30 g. 1 mmol) 
in DMF (30 ml) were added l-methyl-S-mercaptotetrazol 
(0.35 g. 3 mmol) and potassium carbonate (2 g). The 
reaction mixture was stirred at room temperature for 60 h. 
1N hydrochloric acid was added (200 ml) and the water 
phase was extracted with ether (2X100 ml). The water phase 
was basi?ed with solid potassium carbonate and extracted 
with ether (3x100 ml). The ether extracts from the alkaline 
extractions were combined and dried over magnesium sul 
fate. The ether phase was evaporated and the residue was 
crystallized with oxalic acid from acetone giving the title 
compound in 0.4 g yield. (Compound 50). M.p. 77°-79° C. 

EXAMPLE 7 

The following compounds were made in exactly the same 
manner as described in example 6 by using the reagents 
indicated. 

1-(2-Methyl-1.3.4-thiadiazol-5-ylthio)-4-(3-( l-methyl-l. 
2 .5 .6-tetrahydropyridin-3-yl)- 1.2.5 -thiadiazo1-4-ylthio) 
butane oxalate from 3-(3-(4-chlorobutylthio)-1.2.5 
thiadiazol-4-yl)- l-methyl- 1.2.5 .é-tetrahydropyridine and 
2-methyl-5-mercapto-1.3.4-thiadiazole. (Compound 51). 
M.p. 102°-104° C. 

l-(2-Thiazolin-2-ylthio)-4-(3-(1-methyl-1.2.5.6 
tetrahydropyridin-3-yl)-1.2.5-thiadiazol-4-ylthio) 
butaneoxalate from 3-(3-(4-chlorobutylthio)-1.2.5 
thiadiazol-4-yl)- 1-methy1-1.2.5 .G-tetrahydropyridine and 
2-thiazoline-2-thiol. (Compound 52). M.p. 116°-117° C. 

1-(2-Benzoxazolylthio)-4-(3-(l-methyl-l.2.5.6 
tetrahydropyridin-3-yl)-1.2.5-thiadiazol-4-ylthio) 
butaneoxalate from 3-(3-(4chlorobutylthio)-1.2.5 
thiadiazol-4-yl)- 1-methy1-1.2.5 .6-tetrahydropyridine and 
Z-mercaptobenaoxazole. (Compound 53). M.p. l56°-158° 
C. 

I-(Z-Methyl- 1.3 .4-thiadiazol-5-ylthio)-5 -(3-( l-methyl-l . 
2.5.6-tetrahydropyridin-3-yl)-l.2.5-thiadiazol-4-ylthio) 
pentane oxalate from 3-(3-(5-chloropentylthio)-1.2.5 
thiadiazol-4-yl)- l-methyl-1.2.5.6-tetrahydropyridine and 
Z-methyI-S-mercapto-1.3.4-thiadiazole. (Compound 54). 
M.p. 69°—70° C. 

1-(2-Benzthiazolylthio)-5-(3-(l-methyl-1.2.5.6 
tetrahydropyridin-3-yl)-1.2.5-thiadiazol—4-ylthio)pentane 
oxalate from 3-(3-(5-chloropentylthio)-1.2.5-thiadiazol-4 
yl)-1-methyl-1.2.5 .G-tetrahydropyridine and 
Z-mercaptobenzthiazole. (Compound 55). M.p. 116°—117° 
C. 

1-(1-Methyltetrazol-S-ylthio)-5-(3-(1-methyl-1.2.5.6 
tetrahydropyridin-3-yl)- 1.2.5-thiadiazo1-4-ylthio)pentane 
oxalate from 3-(3-(5-chloropenty1thio)-1.2.5-thiadiazol-4 
yl)-l-methyl-1.2.5.6-tetrahydropyridine and l-methyl-S 
mercaptotetrazole. (Compound 56). M.p. 96°—97° C. 

1-(2-Methyl- 1 .3 .4-thiadiazol-5-ylthio)-6-(3~( l-methyl-l . 
2.5 .6-tetrahydropyridin-3-yl)- 1 .2.5 -thiadiazol-4-ylthio) 
hexane oxalate from 3-(3-(6-chlorohexylthio)-1.2.5 
thiadiazol-4ylthio)hexane oxalate from 3-(3-(6 
chlorohexylthio)- 1.2.5-thiadiazol-4-yl)- l-methyl- 1 .2.5 .6 
tetrahydropyridine and Z-methyl-S-mercapto-1.3.4 
thiadiazole. (Compound 57). M.p. 85°-86° C. 

l-( l-Methyltetrazol-S-ylthio)-6-(3-(1-methyl-1.2.5 .6 
tetrahydropyridin-3-yl)-1.2.5-thiadiazol-4-ylthio) 
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hexaneoxalate from 3-(3-(6-chlorohexylthio)-1.2.5 
thiadiazol-4-yl)-l-methyl-1.2.5.6-tetrahydropyridine and 
1-rnethyl-5-mercaptotetrazole. (Compound 58). M.p. 
65°—66° C. 

1-(2-Thiazolin-2-y1thio)-6-(3-(l-methyl-1.2.5.6 
tetrahydropyridin-3-yl)-1.2.5-thiadiaZol-4-ylthio) 
hexaneoxalate from 3-(3-(6-chlorohexylthio)-l.2.5 
thiadiazol-4-yl)- l-methyl- 1.2.5 .?-tetrahydropyridine and 
2-thiazoline-2-thiol. (Compound 59). M.p. 61°-62° C. 

EXAMPLE 8 
3-(3-Methylsulfonyl-1.2.5-thiadiazol-4-yl)-1.2.5.6 
tetrahydro-l-methylpyridine oxalate hemiacetone 
A solution of 3-(3-methylthio-1.2.5-thiadiazol-4-yl)-1.2. 

5.6-tetrahydro-1-methylpyridine oxalate (0.25 g. 0.0079 
mol) in H20 (10 ml) was cooled in an ice-water bath as a 
solution of oxone (0.7 g. 0.00114 mol) in H20 (5 ml) was 
added dropwise. Cooling was removed and after 5 h excess 
NaHSO3 was added. The solution was cooled in an ice-water 
bath. the solution made basic. and the mixture extracted with 
CHZCI2 (3X25 ml). The extracts were dried. the solvent 
evaporated. and the residue puri?ed by radial chromatogra 
phy (5% EtOH-0.5% NH4OH-CHCI3) to give a white crys 
talline solid (0.2 g). The oxalate salt recrystallized from 
acetone to give colorless crystals. M.p. 96°—97.5° C. 
(Compound 60). Analysis and NMR con?rmed that the salt 
contained 0.5 rnol of acetone. Analysis C9H13,N3O2S-— 
C2H2O4-0.5 C3H6O. C.H.N; 
Theory C. 39.68; H. 4.79; N. 11.10; Found C. 39.52; H. 

4.85; N. 11.19. 
3(3-[2-(1¢pyrrolidinyl)ethoxy]-1.2.5—thiadiazol-4-yl)-1.2.5. 
G-ten'ahydro-I-methylpy?dine dioxalate 
A suspension of NaH (0.0075 mol) in THF (25 ml) was 

treated with 2-hydroxyethylpyrrolidine (1 ml. 0.0086 mol) 
and after 30 min. the free base of (Compound 60) (0.6 g. 
0.0023 mol). was added. After another horn’. H20 (2 ml) was 
added and the solvent evaporated. The residue was sus 
pended in H20 and extracted with CHzCl2 (3x25 ml). The 
extracts were dried. the solvent evaporated. and the residue 
puri?ed by radial chromatography (20% EtOH-2% 
NH4OH-—CHCl3) to give a straw colored liquid (0.4 g). The 
dioxalate salt recrystallized from EtOH to give a white solid 
M.p. 186°—l88° C. (Compound 61). Analysis C14H22. 
N4OS2C2H2O4. C.H.N; ' 
Theory C. 45.57; H. 5.52; N. 11.81; Found C. 45.53; H. 

5.50; N. 11.61. 

EXAMPLE 9 
3-(3 -(3 -(5-M ethyl-2-thienyl)- l -propoxy)- 1 .2 .5 -thiadiazol 
4-yl)- 1.2.5 .6-tetrahydro-1-methylpyridine oxalate 
Sodium hydride (10.2 mmol) was added to a solution of 

3-(5-methyl-2-thienyl)-l-propanol (4.0 g. 25.5 mmol) in 
THF (40 ml). The mixture was stirred for 1 h at room 
temperature. whereupon a solution of 3-(3-chloro-1.2.5 
thiadiazol-4»yl)pyridine (EP 0384288) (1.0 g. 5.1 mmol) in 
THF (10 ml) was added dropwise to the reaction mixture. 
After stirring overnight at room temperature. the reaction 
was quenched with water then extracted with diethyl ether. 
The organic phase was dried over NaCUNa2SO4 then evapo 
rated to yield crude 3~(3-(5-methyl-2-thienyl)propoxy-1.2. 
5-?1iadiaz0l-4—yl)pyridine. A solution of 3-(3-(5-methyl-2 
thienyl)propoxy-1.2.5-thiadiazol-4-yl)pyridine (1.0 g. 3.2 
mmol) and iodomethane (2.3 g. 16.0 mmol) in 60 ml of 
acetone was re?uxed overnight. The solution was evapo 
rated to yield 1.5 g of the quaternized product. Sodium 
borohydn'de (0.6 g. 16.0 mmol) was carefully added to a 
solution of the quaternized product (1.5 g) in ethanol (30 
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ml). The reaction was evaporated and the resulting residue 
was taken up in water and extracted with methylene chloride 
(3x100 ml). The organic phase was dried over NaCIINaZSO4 
then evaporated. The residue was puri?ed by radial chro 
matography eluting with 0.5% NH4OH/5.0% EtOH in 
CHCl3. The oxalate salt was made to yield 337 mg of the 
title compound. M.p. 134°-137° C. (Compound 62). 
The following compounds were made in the same manner 

as described above using the indicated alcohol instead of 
3-(5 -methyl- 2-thienyl)- l-propan ol: 

3-(3-((5-Propyl-2-thienyl)methoxy)-1.2.5-thiadiazol-4 
yl)-1.2.5.6-tetrahydro-l-methylpyridine oxalate (Compound 
63) from (5-propyl-2-thienyl)-methanol. M.p. l34°-l35° C. 

3-(3-(3-(5-Pentyl-2-thienyl)-1-propoxy)-1.2.5-thiadiazol 
4-yl)-1.2.5.6-tetrahydro-l-methylpyridine oxalate 
(Compound 64) from 3-(5-pentyl-2-thienyl)-l-propanol. 
M.p. 138°-140° C. 

3-(3-(3-(2-Thienylthio)-1-propoxy)-1.2.5-thiadiazol-4 
yl)-1.2.5.6-tetrahydro- l-methylpyridine oxalate (Compound 
65) from 3-(2-thienylthio)- l-propanol. M.p. 102°-l10° C. 

EXAMPLE 10 
3-(3-(3-(2-Thienyl)-1-propylthio)-1.2 .5-thiadiazo1-4-yl)- l . 
2.5.6-tetrahydro-1-methylpyridine oxalate 
A solution of 3-(3-chloro-l.2.5-thiadiazol~4-yl)pyridine 

(2.0 g. 10.1 mmol) in DMF (10 ml) was cooled to 5° C. 
whereupon potassium carbonate (2.8 g. 20.2 mmol) and 
sodium hydrosul?de monohydrate( 1.5 g. 20.2 mmol ) were 
added to the reaction. Stirred for l h then potassium car 
bonate (1.4 g. 10.1 mmol) and a solution of 3-(2-thienyl) 
l-chloro-propane (1.8 g. 11.2 mmol) in DMF (5 ml) were 
added to the readion and stirred for 1 h at room temperature. 
The reaction was quenched with water then extracted with 
methylene chloride (3x75 ml). The organic phase was dried 
over NaCl/Na2SO4 then evaporated. The residue was puri 
?ed by ?ash chromatography eluting with 1:1 ethyl acetate! 
hexanes to yield 1.0 g of 3-(3-(3-(2-thienyl)-1-propylthio) 
1.2.5-thiadiazol-4~yl)pyridine. Quaternization and reduction 
was done as described in example 9. (Compound 66). M.p. 
98°-100° C. 
The following compounds were made in exactly the same 

manner as described above using the indicated alkylhalo 
genide: 

3-(3-(2-Thienylmethylthio)- 1.2.5-thiadiazol-4-yl)- l .2.5 . 
?-tetrahydro-l-methylpyridine oxalate (Compound 67) 
using (2-thienyl)-ehloromethane. M.p. 13l°-135° C. 

3-(3-(3-(2-Oxazolidinon-3-yl)-1-propylthio)-l.2.5 
thiadiazol-4-yl)- 1 .2.5 .6-tetrahydro- l-methylpyridine 
oxalate (Compound 68) using 3-(2-oxazolidinon-3-yl)-1 
chloropropane. M.p. 104°—109° C. 

3-(3-(3-(2-Thiazolidinon-3-yl)-l-propylthio-1.2.5 
thiadiazol-4-yl)-1.2.5 .6-tetrahydro- l -methylpyridine 
oxalate (Compound 69) using 3-(2-thiazolidinon-3-yl)-l 
chloropropane. M.p. 7S°-81° C. 

3-(3-(5-Pentyl-2-thienyl)methylthio- 1.2.5 -thiadiazol-4 
yl)-1.2.5.6-tetrahydro~l-methylpyridine oxalate (Compound 
70) using (5-pentyl-2-thienyl)ch1oromethane. M.p. 
143°-146° C. 

(R)-(+) 3-(3-(3-(4-Benzyl-2-oxazolidinon-3-yl)-1 
propylthio)-1.2.5-thiadiazol-4-yl)-1.2.5 .6-tetrahydro- l 
methylpyridine oxalate (Compound 71) using (R) 3-(4 
benzyl-2-oxazolidinon-3-yl)-l-chloropropane. M.p. 
124°-133° C. - 

(S)-(—) 3-(3-(3-(4-Benzyl-2-oxazolidinon-3-yl)-1 
propylthio)- 1 .2 .5-thiadiazol-4-yl)- 1.2.5 .6-tet1'ahydro- 1 
methylpyridine oxalate (Compound 72) using (S)-3-(4 
benzyl-2-oxazolidinon-3-yl)-l-chloropropane. M.p. 
l32°—135° C. 
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(4R.5S)-3-(3-(3-(4-Methyl-5-phenyl-2-oxazolidinon-3 
yl)- l-propylthio)- 1 .2.5 -thiadiazol-4-yl)- 1.2.5.6-tetrahydro 
l-methylpyridine oxalate (Compound 73) using (4R.5S)-3 
(4-methyl-5-phenyl-2-oxazolidinon -3 -yl)- l-chloropropane. 
Mp. 102°-106° C. 

(S)-3-(3-(3-(4-Isopropyl-2-oxazolidinon-3-yl)-l 
propylthio)-1.2.5-thiarliazol-4-y1)- 1.2 .5 .6-tetrahydro-1 
methylpyridine oxalate (Compound 74) using (S)-3-(4 
isopropyl-2-oxazolidinon-3-yl)-l-chloropropane. M.p. 
75°-79° C. 

(S)-3-(3 -(3-(4»Ethyl-2-oxazolidinon-3-yl)- 1-propy1thio) 
1.2 .5 -thiad.iazol-4-yl)- 1 .2.5 .o-tetrahydro- l-methylpyridine 
oxalate (Compound 75) using (S)-3-(4-ethyl-2 
oxazolidinon-3-yl)- l-chloropropane. M.p. 69°-7l° C. 

(S)-3-(3-(3-(4-(2-Butyl)-2-oxazolidinon-3-yl)-1 
propylthio- 1.2 .5-thiadiazol-4-yl)-1.2.5.6-tetrahydro-1 
methylpyridine oxalate (Compound 76) using (S)-3-(4-(2 
butyl)-2-oxazolidinon-3-yl)-l-chloropropane. M.p. 77 °—80° 
C. 

3-(3-(3-(4-Propyl-2-oxazolidinon-3-yl)-1-propylthio)-1. 
2.5-thiadiazol-4-yl)-1.2.5.6-tetrahydro-l-methylpyridine 
oxalate (Compound 77) using 3-(4-propyl-2-oxazolidinon 
3-yl)-1-chloropropane. M.p. 65°—68° C. 
We claim: 
1. A compound of formula I 

73-2 
wherein 
Z1 is oxygen or sulphur; 
R‘ is hydrogen. straight or branched C H-alkyl. straight or 

branched CH-aIkenyI or straight or branched CM 
aikynyl; and 

R is -Z2-R2-X or -Z2-R2-Z3-X. wherein Z2 and Z3 inde 
pendently are oxygen or sulphur. R2 is straight or 
branched C1_1S-alkylene. straight or branched C245 
alkenylene. straight or branched C2_15-alkynylene. each 
of which is optionally substituted with halogen. —OH. 
—CN. —CF3. one or two phenyl. phenoxy. benzoyl. or 
benzyloxycarbonyl groups wherein each aromatic 
group is optionally substituted with halogen. —CN. 
C 1 4-alkyl or C 1 4-alkoxy. and X is a heteroeyclic group 
selected from the group consisting of 1.3-dioxolanyl. 
pyridyl. thienyl. pyrrolidonyl. oxazolidonyl. 
thiazolidonyl. pyrrolidinyl. 1.2.5-thiadiazolyl. 1.3.4 
thiadiazolyl. tetrazolyl. thiazolyl and oxazolyl. which 
heterocyclic group is optionally substituted at a carbon 
or nitrogen atom with straight or branched C1_6-alkyl. 
phenyl. benzyl or pyridine. or which heterocyclic group 
is optionally fused with a phenyl group; or a pharma 
ceutically acceptable salt thereof. 

2. A compound according to claim 1. wherein Z1 is 
sulphur. 

3. A compound according to claim 2. wherein R is 
-Z2-R2-X or -Z2-R2-Z3-X. wherein Z2 and Z3 independently 
are oxygen or sulphur. R2 is straight or branched CH5 
alkylene. and X is thienyl. 

4. A compound according to claim 2. wherein R is 
-Z2-R2-X or -Z2-R2-Z3-X. wherein z2 and 23 independently 
are oxygen or sulphur. R2 is straight or branched CH5 
alkylene. and X is oxazolidouyl. 
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5. A compound according to claim 2. wherein R is 

-Z2-R2-X or -Z2-R2-Z3-X. wherein Z2 and Z3 independently 
are oxygen or sulphur. R2 is straight or branched C 1_ 15 
alkylene. and X is thiazolidonyl. 

6. A compound according to claim 2. wherein R is 
-Z2-R2-X or -Z2-R2-Z3-X. wherein Z2 and Z3 independently 
are oxygen or sulphur. R2 is straight or branched CH5 
alkylene. and X is 1.3.4-thiadiazolyl. 

7. A compound according to claim 2. wherein R is 
-Z2-R2-X or -Z2-R2-Z3-X. wherein Z2 and Z3 independently 
are oxygen or sulphur. R2 is straight or branched C ,_ 1s 
alkylene. and X is tetrazolyl. 

8. A compound according to claim 2. wherein R is 
-Z2-R2-X or -Z2-R2-Z3-X. wherein Z2 and Z3 independently 
are oxygen or sulphur. R2 is straight or branched C1_ 15 
alkylene. and X is thiazolyl. 

9. A compound according to claim 1 which is: 
3-(3-(2-(1.3-Dioxolane-2-yl)-ethylthio)-1.2.5-thiadiazol 

4-yl)-1 .2.5 .o-tetrahydro- l-rnethylpyridine; 
3-(3-(4-Pyridylmethylthio)- 1 .2 .5 -thiadiazol-4-yl)—1.2.5 . 

o-tetrahydro-l-methylpyridine; or a pharmaceutically 
acceptable salt thereof. 

10. A compound according to claim 1 which is: 
1.2.5.6-Tetrahydro- l-methyl-3-(3-(3-(2-thienyl)-1 

propoxy)-l.2.5-thiadiazol-4-yl)pyridine; 
l.2.5.6-Tetrahydro— 1~methyl-3-(3-(2-(2-thienyl)-1 

ethoxy)-l.2.S-thiadiazol-4-yl)pyridine; 
1.2.5.6-Tetrahydro- 1-methyl-3-(3-(2-(3-thienyl)-1 

ethoxy)-1.2.5-thiadiazol-4-yl)pyridine; 
1 .2.5 .6-Tetrahydro- 1-methyl-3-(3-(2-thienylmethoxy)- l . 

2.5-thiadiazol-4-yl)pyridine; 
1 .2.5 .6-Tetrahydro- 1-methyl-3-(3-(3-thienylmethoxy)- 1. 

2.5-thiadiazol-4-yl)pyridine; 
1.2.5.6-Tetrahydro-1~methyl-3-(3-(3-(2-pyrrolidon-1-yl) 

1-propoxy)-l.2.5-thiadiazo1-4-yl)pyridine; 
1.2.5.6-Tetrahydro- 1-methyl-3 -(3-(2-(2-pyrrolidon- 1-yl) 

1-ethoxy)-l.2.5-thiadiazol-4~yl)pyridine; 
1.2.5.6-Tetrahydro-1-methyl-3-(3-(2-(2-oxazolidon-3-y1) 

- l-ethoxy)- l.2.5-thiadiazol-4-yl)_pyridine; 
1.2.5 .o-Tetrahydro-l-methyl-3-(3-(3 -( l-pyrrolidyl)-1 

propoxy)-1.2.5-thiadiazol-4-yl)pyridine; or a pharma 
ceutically acceptable salt thereof. 

11. A compound according to claim 1 which is: 
l—(3-(3-Pyridyl)-1.2.5-thiadiazol-4-ylthio)-4-(3-( 1 
methyl-1.2.5.6-tetrahydropyridin-3-yl)-1.2.5 
thiadiazol-4-ylthio)butane; 

1-( l-Methyltetrazol-S -ylthio)-4-(3-( l-methyl- 1 .2.5.6 
tetrahydropyridin-3-yl)-1.2.5-thiadiazol-4-ylthio) 
butane; 

1-(2-Methyl-1.3.4-thiadiazol-5-yltl'1io)-4-(3-(l-methyl-l. 
2.5.6-tetrahydropyridin-3-yl)-1.2.5-thiadiazol-4 
ylthio)butane; 

1-(2-Thiazolin-2-ylthio)-4-(3-(l-methyl-1.2.5.6 
tetrahydropyridin-3-yl)-1.2.5-thiadiazol-4-ylthio) 
butane; 

1-(2-Benzoxazolylthio)-4-(3-(l-methyl-1.2.5 .6 
tetrahydropyridin-3-yl)-l.2.5-thiadiazol-4-ylthio) 
butane; 

l-(Z-Methyl-1.3.4thiadiazol-5-ylthio)-5-(3-(1-methyl-l. 
2.5.6-tetrahydropyridin-3 -yl)-1.2.5-thiadiazol-4 
ylthio)pentane; 

1-(2-Benzthiazolylthio)-5-(3-(1-methyl-1.2.5.6 
tetrahydropyridin-3-yl)-l.2.5-thiadiazol-4-ylthio) 
pentane; 




