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OXA· ANO THlA·DlAZOLE MUSCARINIC RECEPTOR ANTAGONISTS 

This invention relates to substituted oxadiazofe and thiadiazole 

derivatives. The compounds of the invention are muscarinic receptor antagonists 

which are selective for smooth muscle muscarinic sit.es over cardiac muscaris:iic sites 

and which do not have any significant antihistaminic adivity. Thus the compounds 

are useful in the treatment of diseases associated with altered motility and/or tone of 

smooth muscle which can, for example, be found in the gut. trachea and bladder. 

Such diseases incJude irritable bowel syndrome, diverticuJar disease, urinary 

incontinence, oesophageal achaiasia and chronic obstructive airways disease. 

The compounds are also useful as cognition eflhancers. and are thus useful 

in treating diseases invcMng memory impainnent such as Alzheimer's disease and 

age-related memory disorder. 

According to the invention there are provided compounds of the formula:-

wherein R1 is C1-C6 alkyl,. halo-(C1..Ce alkyl), C:rC1 cyctoalkyl, C2-Ce alkynyJ, 

hydroxy-(C2-C6 alkynyl}, (C1-C4 alkoxy)-(Ca~ alkynyl), aryl, aryl·(C1·C4 

alkyl}. heteroaryl or heteroaryl·(C,-C4 alkyl); 

R2 is H or C1 ·C4 alkyl; 

R3 is aryl, heteroaryl, 2,3-dihydrobenzofuranyl or C"-0, cycfoalkyJ; 

Xis o ors; 

and Y is a direct link, -CH2-, ·{CH2n- or-CH20.; 

and their pharmaceutically acceptable salts. 

By halo is meant chloro, bromo, fluoro or iodo. 

Preferred aryl groups are phenyl and naphthyl both- optionally substituted by 

up to 3 substituents each independently selected from c,.c4L alkyl, C,-C.i; afkoxy, 

hydroxy. halo and trifluoromethyl. 
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More.preferably, the aryl groups are selected from phenyl optionally 

substituted by 1 or 2 substituents each independently selected from c,-C4 alkyl. C1-

C4 alkoxy, hydroxy, halo and trifluoromethyl; and naphthyl. 

Most preferably, the aryl group is phenyf, fluorophenyl, dichlorophenyl, 

hydroxyphenyl, methoxyphenyl or naphthyl. 

Preferred heteroaryl groups are thienyl, pyridyl, thiazolyl, benzothiazolyl, 

thiadiazofyl, pyrazolyl and pyrimidinyl, all optionally substituted by 1 or 2 substituents 

each independently selected from C1-C4 alkyl, C,-C4 alkoxy, hydroxy and halo. 

More preferred heteroaryl groups are thienyl. pyridyf, thiazolyl and 

benzothiazolyf. 

Preferred alkyl groups are methyl and ethyl. Preferred alkoxy groups are 

methoxy and ethoxy. Preferred halo groups are chloro, bromo and fluoro. Preferred 

cycloalkyl groups are cyclobutyl, cyclopentyl and cycfohexyl, particularly cyclobutyl. 

The preferred alkynyl group is ethynyl. Preferred hydroxy -(CrCs alkynyl) groups 

are HO-CH2C=C- and HO-(CH2)4·C=C-. The preferred haloalkyl groups are 

trifluoromethyl and pentafluoroethyl. 

R1 is preferably C1-Cs alkyl; pentafluoroethyl; C4-Cs cycloalkyl; ethynyl; 

-C=C-CH20H; -C::C-(C~)4QH; a phenyl group optionally substituted by~ or 2 

substituents each independently selected from halo, C1·C4 alkyl. C,-C4 alkoxy and 

• hydroxy; naphthyl; or a heterocyclic group selected from thienyl, pyridyl, thiazolyl and 

benzothiazolyl, all optionally substituted by halo, C1-C4 alkyl, CrC4 alkoxy or 

.hydroxy. 

R2 is preferably H or CH3. 

R3 is preferably either phenyl optionally substituted by 1 or 2 substituents 

each independently selected from halo, C1-C4 atkyt, C1-C4 alkoxy and hydroxy: 

2,3-dihydrobenzofuranyl; C4-C1 cycloalkyl or thienyl. 

Xis preferably 0. 
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Y is preferably a direct link, -CH2- or ~CH20-. 

The pharmaceutically acceptable salts of the compound of formula (I} include 

acid addition salts such as the hydrochloride, hydrobromide. hydrofluoride. sulphate 

or bisulphate, phosphate or hydrogen phosphate, acetate, besylate, citrate, 

fumarate, gluconate, lactate, maleate, mesytate, succinate and tartrate salts. For a 

more comprehensive list of pharmaceutically acceptable salts see, for example, the 

Joumal of Pharmaceutical Sciences, Vol. 66, No. 1, January 1977, pages 1-19. 

These salts can be prepared conventionally, e.g. by mixing a solution of the free 

base and the acid in a suitable solvent, e.g. ethanol, and recovering the acid addition 

salt either as a precipitate. or by evaporation of the solution. 

The compounds {I) may contain one or more optically active centres and the 

invention includes both the separated and unseparated forms. The separated forms 

can be obtained by conventional means, e.g. by using high performance liquid 

chromatography employing a chiral stationary phase. or by chemical resolution via 

the formation of suitable salts or derivatives. 

One method to the compounds {I) is via the ketones (II):· 

cr1--. 
- 8 N 

··-(II) 

where X. Y. R2 and R3 are as defined for formula (I), 

by reaction with a Grignard, organolithium or organocerium reagent of the formula:­

R1MgHal, R1Li or R1CeCl2 

where Hal is Cl or Br, 

in a suitable organic solvent. 
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When an organolithium or organocerium reagent is used, the reaction is 

typically carried out at low temperature, i.e. at 0°C or below, and preferably at about 

-78°C. 

A preferred organic solvent is tetrahydrofuran. 

The preferred Grignard reagents are the magnesium bromides. 

The Grignard reagents can be generated in §j!y, e.g. by adding a halide of 

the formula R1Hal dropwise to a suspension of magnesium turnings in an organic 

solvent such as diethyl ether at a rate sufficient to maintain reflux. After stirring tor, 

say, about 30 minutes at room temperature, the resulting solution containing the 

Grignard reagent is added dropwise to a solution of the ketone (II) in a suitable 

organic solvent, typically at a temperature of 0° to -20°C. 

The product can be isolated from the reaction mixture conventionally. 

The novel intermediates (II) also form a part of the invention. 
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The intermediates (II) in which X is O·are preparable by conventional 

techniques, e.g. as follows:-

co.,H 6 NH,CB,COPh. 
N carbonyldlimidamle 
I 
COCH3 

Oyl~ HOMeOB 

o ~~a.Ha 

l Q.CH(R~Y-R'IBase 
-o 

~ N 

0 N 

[Q Is a leaving group, e.g. CJ, Br, methanesulfonyloxy, 
»-toluenesulfonyloxy, etc.] 

--(llA) 

'CH(R2)-Y-R3 
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An alternative route to the intermediates (HA) is as follows:-

(TBDMS :: Wt-butyldimethylsilyl) 

PhCH(OH)C:N TBDMS-0 
lmidaz.ole, 
Mancfelonitrile 

<j>TBDMS 
Ph-CH-C:N 

PCTIEP97J00525 

(TBDMS = wt-butyldimethylsilyl) Hydroxylamine hydrochloride, 
KiC<>.J 

OTBDMS 
I 

Ph-CH-C-NH2 II 
NOH 

Sodium Etoco-QN-CH(R2)-Y-R3 hydride 

~-0 

TBDMSO ~'CH(R:l)-Y-R' 
l 

TetrabutyJammonimn 
fluoride 

~~ 
OH N ~~'CH(R?)-Y-R' 

I Mn02 

' 
QJ~l ,,__ 

E ~- I ) at.\) 

~- 'CHaf?)-Y-R3 
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Routes to the thiadiazole intermediates are as follows:-

(a) 

J.Med.Chem.,1990,JJ,205.2 J.Med.Che~1989,32(1),105 

OH 

7~Ph sr i)lNNaOH 

CJ U)BCllpll2 

1~ LPh 
0 

1-==l-Ph 

0 
N 

~Ph 
(DB) 

If desired, (i) debenzylation 

(D) Q-CH(R2)-Y-R3/ 
Base 

TBP = Tetnlhydropyr.myl 

(llC) 

PCTIEP97/00S25 
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or (b) 

Compounds The and (IlC) (IIB) n as (a) above 
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Another method to the compounds {I) is fr.'.lm a hydroxy-containing compound (Ill) or 

base salt thereof:-

Oi~Nl ~ 
RI ~ 'C'l - {Ill) 

wherein R 1 and X are as defined for formula (I), · 

either (a) by reaction with a compound of the formuta (IV):-

Q-CJI(Rl)-Y-RJ 

wherein a is a leaving group such as tosyloxy, mesyloxy, 

trifluoromethanesulfonyloxy, Cl or Br and R
2

, R3 and Y are as defined for formula (I); 

or (b). by reaction with an aldehyde or ketone of the formula 

Rl-Y-C-R1 - (V) 
II 
0 

wherein R2
, R3 and Y are as defined for formula (I}, in the presence of a 

reducing agent, e.g. sodium triacetoxyborohydride or sodium cyanoborohydride, in a 

suitable organic solvent, e.g. tetrahydrofuran, and typically at room temperature. 

When the free base of compound (Ill) is used in (a), the reaction is typically 

carried out in the presence of an acid acceptor such as sodium bicarbonate or 

ethyldiisopropylamine. 

The compounds of the formula (Ill) can be prepared by removal of the benzyl 

group from the compounds of the formula (I) in which the group 

"-CH(R2)-Y-R3... is benzyl, typically by reaction with a suitable chloroformate, 

e.g. a-chloroethylchloroformate, in a suitable organic solvent, e.g. dichloromethane 

or toluene, and preferably under refhJx. 

The selectivity of the compounds (I) as muscannic receptor antagonists can 

be measured as follows. 
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-~.ale guinea piqs are sac=if ieed and tne ileum, 
trac~ea, bladder and right atrium are re.moved and 
suspended in physiological salt solution under a 
rast:.inq tension of 1q at 32°C aerated wit!l 95% O: and 
5% co2 • contractions of the i!euc, bladder and 
trachea are recorded using an isotonic (ileum) or 
isometric transducer (bladder and trachea). The 
frequency of contraction of the spontaneously 
beating right atrium is derived from isometrically 
recorded contractions. 

Dose-response curves to either acetylcholine 
(ileum) or earbachol (trachea, bladder and right 
atrium) are determined usinq a l-S minute contact 
time for each dose of agonist unt~l the maxim~~ 
response is achieved. The orqan bath is drained and 
re~illed with physiological salt solution containing 
the lowest dose of the test compound. The test 
compound is allowed to equilibrate with the tissue 
tor 20 minutes and the aqonist dose-response curve 
is repeated until the maximum response is obtained. 
The orqan bath is drained and refilled with 
physioloqica1 salt soluticn ccntaininq the second 
concentration of test compound and the above 
procedure is repeated. Typically four 
concentrations of the test compound are evaluated on 
each tissue. 

The concentration of the test compound which 
causes a doubling of the aqonist c~ncentration to 
produce the o~iqinal response is determine~ (p~~ 

value - >.runlalcshana and Schild (1959}, Brit. J. 
Pharmacol., l,!, 48-So). Using the above 
analytical techniques, tissue selec~ivity tor 
muscarinie rece~tor antagonists is dete=::iinec. 
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Ac~ivity aqainst ~~onis~ induced broncho­
constriction er 9ut or bladder contractility in 
comparison wit~ changes in heart rate is deter.nined 
in the anaesthe~ised dog. Oral ac~ivity is assassad 
in the conscious doq deter:nining compound ef f ec~s 
on, for example, heart rate, pupil diameter and c;ut 
motility. 

Compound af~inity for other cholinergic sites 
is.assessed in the mouse after either intravenous or 
intraperitoneal administration. Thus, the dose 
which causes a doublinq of pupil size is detar:nined 
as well as the dose which inhibits the salivation 
and tremor responses to intravenous oxotremorine by 
50%. 

For administration to man in the curative or 
prophylactic treat.~ent of diseases associated with 
the altered motility and/or tone of smooth muscle, 
such as irritable bowel syndrome, diverticular 
disease, urinary incontinence, oesophageal acha1asia 
and chronic obstructive airways disease, oral 
dosaqes o~ the ccmpouneswill generally be in the 
ranqe of from 3.5 to 350 •9 daily for an average 
adult patient (70 kq). Thus for a typical adult 
patient, individual tablets or capsules will 
typically contain from 1 to 250 mq of active 
compound, in a suitab1e pharmaceutical1y acceptable 
vehicle er carrier tor administration sinqly or in 
multiple doses, once or several times a day. 
Oosaqes for intravenous administration will 
typically be within the range 0.35 to JS mg per 
single dcse as required. In practice the physician 
will detarmine the ae~ual dosage wh~e~ will be ~est 
suitable fer an individual patient ane i~ will va~1 
with t..,e aqe, weiqht and response.of the par~ic~la= 
patient. The above dosages are exe~plary cf t.~e 
average casa but t..~e~a can, of c:ursa, ce indivi~~al 
ins~ancas ~here higher c= lower dosage ranqes a-= 
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merited, and such are within t~e scope of this 
invention. 

for human use, t~e ccmpouncsof the fcr:;ula {I} 
can be administered alone, but will eenerallv ce - -
administered in admixture with a phar:aacautical 
carrier selected with re9ard to the intended route 
of administration and standarc pha.rJnaceutical 
practice. Fer example,theycan be administerad 
orally in ttie form of tablets containing such 
excipients.as starch or lactose, or in capsules or 

ovules either alone or in admixture with axcipients, 
or in the form ot elixirs or suspensions containinq 
flavouring er colouring agents.They can be injecte~ 
parenterally, for exa:ple, intravenously, 

intramuscularly or subcutaneously. For pare.~teral 
administration,they are best used in the form ot a 

sterile aaueous solution which may contain other 
substances, for example, enouqh salts or qlucose to 
make the solution isotonic with blood. 

In a ~urther aspect the invention provides a 

pharmaceutical composition comprisinq a compound 
ot the formula (I), or a pharmaceutically acceptable 
salt thereof, together with a pharmaceutically 

acceptable diluent or carrier. 

The invention also includes a compound of t."le 
formula (I) or a pharmaceutically acceptable salt 
thereof, tor use as a medicament, parti~~larly for 

use in the treatment of urinary incontinence or 

irritable bowel syndrome. 

The invention turtner includes the use of a 

compound of the for.nula (I), or of a 
phar.:naceutically aceap~able salt the:eof, for t~e 

manu~acture of a medicamen~ for the t=eat~en~ of 
diseases assQciatad wit~ the alterec motilit7 ancfcr 
tcne of s~oct.~ muscle, such as i=:-itable tcwel 

syndrome, divertic~lar disease, ~rinary 
incontinence, cescphaqeal achalasia anc ch:cnic 
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obstructive airJays disease. 
The invention yet furthe.:- includes any novel 

inter.nediates desc:-ibed herein • 
. The svnthesis cf the com=ounes of the for>a.ula - -

(I), and o~ certain intermediates for use the~ei~ 
are illustr~tad by the followinq Examples and 

Prep~rations, respectively. 

PCT/EP91/005l5 

The purity of compounds was routinel.y monitored. 
by thin la}'1!r c:hromatoqraphy usinq Merck Xieselqel 
60 Fu. plates. 1H Nuclear maqnetic resonance (nmr) 
spectra were recorded usinq Bruker AC-300 and Varian 
Unity 300 spectrometers and were in all cases 

consistent with the proposed structures. Chemical 
shitts are qiven in parts per million (o) dovnfield 
from tetramethylsilane usinq standard conventional 
abbreviations for the designation of majcr pe2ks, 
e.q singlet (s), doublet {d), doublet of doublets· 
(dd), triplet (t), quartet (q), multiplet (m), and 

broad (b). LRMS means low resolution mass spectrum. 
Room temperature is 20-2s•c. 
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PREPARATION 1 

1-Acetylpiperidine-4-carboxvlic acid 

~OH 
N 

OJ._CH 
3 

PCT/EP97/00515 

Piperidine-4-carboxylic acid {208 g, 1.63 moles) was dissolved in acetic 

anhydride and the resulting solution heated at reflux under a nitrogen 

atmosphere for 48 hours. The flask contents were allowed to cool then 

concentrated under reduced pressure to give a pale yellow oil which solidified on 

standing. Recrystallisation from propan-2-ol then afforded the title compound as 

an off white solid (160 g, 0.94 moles. 58%), mp 164-166 °C (IPA-ethytacetate), 

&i (300 MHz;CDCh) 1.7 (2H, m), 2.0 (2H, m). 2.2 (3H, s), 2.6 (1H, m), 2.85 (1H, 

m), 3.2 (1 H, m), 3.8 (1 H, m), and 4.4 (1 H, m). 

PREPARATION 2 

1-Acety!piperidine-4-{2-oxo-2-phenylethyl)carboxamide 

:x;H 
N 

O~CH 
3 

Carbonyldiimidazole (COi) (212.0 g, 1.31 moles) was added portionwise to a 

stirred suspension of 1-acetylpiperidine-4-carboxylic acid (200.0 g, 1.17 moles) in 

dry dichloromethane under nitrogen at room temperature [care C02 evolution]. 

The resulting solution was then stirred at room temperature under nitrogen for 2 

hours. aAminoacetophenone hydrochloride (210 g, 1.22 moles) was added 

followed by triethylamine (170 cm3
• 1.22 moles) causing a slight exotherm. The 
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resulting mixture was stirred at ambient temperature under nitrogen overnight. The 

flask contents were then washed with aqueous hydrochloric acid (21, 2M.) and 

deionised water (2x11), dried over anhydrous sodium sulphate and concentrated 

under reduced pressure to give the title compound as an orange solid (300 g. 1.04 

motes, 79%), Rf 0.15 (95:5 CH2Cl2:MeOH), mp 161-162 °C, ~ (300 MHz;CDCb) 1.7 

(2H, m), 1.9 (2H, m), 2.1 {3H, s}. 2.5 (1 H, m), 2.7 (1 H, t), 3.1 (1 H, t), 3.9 (1 H, d), 4.6 

(1H, d), 4.8 (2H, d), 6.6 (1H, s}, 7.5 (2H, m), 7.6 (1H, m), and 7.9 (2H, d). 

PREPARATION 3 

3-Benzoyl-5·{4-(1-acetylpiperidinylU-1.2.4-oxadiazole 

~~ 
N 

O~CH 3 

1-Acetylpiperidine-4-(2-oxo-2-phenylethyf)carboxamide (294 g, 1.02 moles) was 

dissolved in glacial acetic acid (1.5 I) with gentte warming. A solution of sodium 

nitrite (100 g) in deionised water (120 cm3
) was then added dropwise over a 

period of 2 hours with slight cooling from an ice-water bath. The resulting 

reaction mixture was stirred at ambient temperature for 144 hours adding further 

sodium nitrite (100 g) in deionised water (120 cm3) every 48 hours. The flask 

contents were then purged with nitrogen and concentrated under reduced 

pressure to give a solid residue which was dissolved in dichloromethane (2.5 I) 

and washed successively with deionised water (500 cm\ aqueous sodium 

hydroxide (200 cm3
, 10% w/v), and deionised water (500 cm3

). The resulting 

organic fraction was dried over anhydrous sodium sulphate and concentrated 

under reduced pressure to give the title compound as a pale yellow solid, (231 g, 

0.77 moles, 77%), Rf 0.25 (95:5 CH2Cl2:MeOH). mp 97-100 °C. OH (300 

MHz;CDCh) 1.9 (2H, m), 2.1 (3H, s}, 2.2 (2H, m), 2.9 (1 H, t), 3.3 (2H. m), 3.9 

(1H, d}, 4.5 (1H, d), 7.5 (2H, t), 7.6 (1H, t}. and 8.2 (2H, d}; m/z (LRMS) 322 

(MNa"'), 317 (MNH4 ·),and 300 (MH"''). 
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PREPARATION 4 

3-Benzoyl-5-C 4-pioeridiny0-1.2.4-oxadiazole hydrochloride 

~ ~.-o 
~~ 

0 N l_NH.HCI 

3-Benzoyl-5-{4-(1-acetylpiperidinyl)}-1,2.4-oxadiazole (230 g, o.n moles) was 

dissolved in HCI saturated methanol (2.5 I) and heated at reflux for 24 hours. The 

flask contents were then allowed to cool and concentrated hydrochf oric acid (1 o 
cm3

) was added. The reaction mixture was then heated at refJux for a further 20 

hours after which tic showed no starting material remaining. The ftask contents were 

then cooled in an ice-acetone bath producing a white solid which was filtered and 

washed with ethyl acetate to afford the title compound (175 g, 0.58 moles, 75o/o), mp 

224-227 °C, aH (300 MHz;CDCl3) 2.1 (2H, m), 2.3 (2H, m), 3.1 (2H, m), 3.3 (2H, m), 

3.6 (1 H, m), 7.6 (2H, m), 7.8 (1 H, m), and 9.1 (1 H, s); m/z (LAMS) 258 (MH•). 

PREPARATION 5 

3-Benzoyl-5-{4-{1-benzyfpiperidJnylU-1 .2.4-oxadiazole 

~ t;',-o 
~,~ __... 

o N ~NH.Her 

-o 
IN~ 0 

o ~N~ 

Benzyl bromide (67 cm3
, 0.56 motes) was added to a mixture of 3-benzoyl·S-(4-

piperidinyl}-1 ,2,4-oxadiazole hydrochloride {165 g. 0.56 moles) and solid potassium 

carbonate (194 g, 1.40 moles) in butan-2-one (1.6 I). The flask contents were then 

stirred at ambient temperature under nitrogen for 48 hours. Deionised water ( 1.3 \} 

was then added and the mixture stirred vigorously for 1 hour. Tne organic layer was 

collected and the remaining aqueous fraction extracted with ethyl acetate (500 cm3). 
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The combined organic fractions were then dried over anhydrous sodium sulphate 

and concentrated to give a pale yellow oil. Flash chromatography (1 kg "Kieselgel 

60 .. silica) eluting with 8% methanol in dichloromethane gave a colourless oil which 

was azeotroped with toluene to afford the title compound as a white solid (177 g, 

0.51 moles, 91%}, Rf 0.6 (95:5 CH2Cl2:MeOH). mp 67-69 °C, oH (300 MHz;CDCb) 

2.1 (SH, m), 2.9 (2H, d). 3.1 (1 H, m), 3.6 (2H, s), 7.3 (SH, m), 7.5 {2H, t}, 7.7 (1 H, t), 

and 8.3 (2H, d); m/z {LAMS) 348 (MH+). 

PREPARATJON 6 

2-tert·Butvldimethvlsiloxvohenylacetonitrile 

Mandelonitrile (50 g, 0.38 moles) and imidazole (64 g, 0.94 moles) were 

dissolved in DMF (100 cm3
) and the resulting solution cooled in an ice-water 

bath. tert-Butyldimethylsilyl chloride (68 g, 0.45 moles) was then added 

portionwise over a period of 20 minutes. The flask contents were then wanned 

to 35°C and stirred at that temperature for 18 hours. The reaction mixture was 

then cooled and partitioned between ethyl acetate (3x100 cm3) and deionised 

water (100 cm3
). The combined organic fractions were then washed with brine 

{ 100 cm3). dried over anhydrous magnesium sulphate and concentrated under 

reduced pressure to give the crude product as a yellow oil. Flash 

chromatography (600 g kieselgel 60 silica) eluting with 20% dichloromethane in 

pentane gave the title compound as an oil m g, 0.31 moles, 82%), SH (300 

MHz:COCb) 0.1 (3H, s), 0.2 (3H, s), 1.0 (9H, s), 5.5 (1 H, s), and 7.4 {SH. m). 
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PREPARATION 7 

a-terl-Butvtdimethvlsiloxybenzylamidoxime 

OTB OMS 

~ 
~ ,-N 

~o~ 
~ NOH. 

PCT/EP97/0052S 

Solid potassium carbonate (54 g, 0.39 moles) was added to a mixture of of 2-. 
tert-butyldimethylsiloxyphenylacetonitriJe (45 g, 018 moles) and hydroxyramine 

hydrochloride (25 g, 0.36 moles) in ethanol (450 cm3
) and the resulting mixture 

heated at reflux under nitrogen for 2 hours. The flask contents were then cooled 

and concentrated under reduced pressure. The resulting residue was partitioned 

between dichloromethane (3x150 cm3
} and deionised water (100 cm3

). The 

combined organic fractions were then washed with brine (100 cm3
), dried over 

anhydrous magnesium sulphate and concentrated under reduced pressure to 

give the title compound as a yellow solid{53.2 g, 0.18 moles, 100%). aH (300 

MHz;CDCJ3) 0.1 (3H, s). 0.2 (3H, s), 1.0 (9H, s), 4.8 (2H, bs), 5.3 (1H, bs), 7.3 

(3H, m), and 7.5 (2H, m). 

PREPARATION 8 

3-(a-tert·Butyldimethylsiloxybenzyll-5-{4-!1-benzyloiperidinylH-1 .2.4-oxadiazole 

OTB OMS 0 

2 + EtO ' NH ~_JGJ 
OH N I "" 

a-tert-Butyldimethylsiloxybenzylamidoxime (53.2 g, 0.18 moles) was dissolved in 

THF {400 cm3
) and powdered 4A sieves (10 g) were added. The resulting 

mixture was heated at reflux under nitrogen for 15 minutes then cooled in an ice· 

bath. Sodium hydride (8.0 g, 60% dispersion, 0.2 moles) was added portionwise 

and the flask contents were allowed to warm to room temperature slowly so as to 

control effervescence. When hydrogen evolution had ceased. a solution of ethyl 

N·benzylpiperidine-4-carboxytate (45 g, 0.18 moles} in THF (125 cm3
) was added 
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dropwise. The flask contents were stirred at ambient temperature for 30 minutes 

then heated at reflux under nitrogen for 1.5 hours. After cooling the reaction mixture 

was partitioned between ethyl acetate (2x200 cm3
) and deionised water (200 cm3). 

The combined organic fractions were then washed with brine (100 cm3), dried over 

anhydrous magnesium sulphate and concentrated under reduced pressure to give 

the title compound as a tan coloured oil (62 g. 0.13 moles. 72%), BH (300 

MHz;COCb) 0.1 (3H, s). 0.2 (3H, s), 1.0 (9H, s). 2.0 (SH, m), 2.9 (3H. m), 3.5 (2H, s). 

6.0 (1 H, s). 7.3 (SH, m), and 7.5 (2H, m). 

PREPARATION· 9 

3-(a:-hydroxybenzyll-5-{4-( 1-benzylpioeridinylH-1 .2.4-oxadiazole 

w-o 
,. OHIN~~ 

Tetrabutyl ammonium fluoride (237 cm3
, 1Min THF) was added dropwise to a 

stirred solution of 3-(a-tert-butyldimethylsiloxybenzyl)-5·{4-(1-benzylpiperidinyl)}-

1,2,4-oxadiazole {62 g, 0.13 moles) in THF (200 cm3
) at 0°C. The resulting 

mixture was then allowed to warm to room temperature and stirred for a further 

30 minutes. The flask contents were then partitioned between ethyl acetate 

(3x200 cm3
) and deionised water {200 cm3

) and the combined organic fractions 

washed with brine (100 cm3
), dried over anhydrous magnesium sulphate and 

concentrated under reduced pressure to give the title compound as a yellow solid 

(45.0 g} (Found C, 70.5; H. 6.5; N, 11.B. C21H23N302. 1/2~ requires C, 70.4; H, 

6.8; N, 11.7 %}; &i {300 MHz;CDC13) 2.0 (SH, m), 2.9 (4H, m), 3.5 (2H, s). 5.9 

(1H, d), and 7.3 (10H, m); m/z (LAM~) 350 (MH+). 
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PREPARATION 10 

PCT/EP97/00525 

3-Benzovl-5-{4-( 1-benzylpiperidinylU-1 .2.4-oxadiazole 

Cy:z__ ~ -
HO ~~~ 

Manganese dioxide {206 g, 2.37 moles) was added portionwise to a mechanically 

stirred solution of 3-( a.-hydroxybenzyl)-5-{4-( 1-benzylpiperidinyt)}-1,2,4-

oxadiazole (45.0 g, 0.19 motes) in dryTHF {300 cm3) at room temperature over a 

period of 2 hours. The resulting mixture was then stirred at room temperature for 

45 minutes, filtered through an "Arbocel" pad, and concentrated under reduced 

pressure to give a tacky solid. This residue was redissolved in a minimum 

quantity of hot diisopropyl ether and the resulting solution was filtered then 

cooled in an ice-water bath to give the title compound as a beige crystalline solid 

(26 g, 75 mmoles, 58%). This material was identical in ail respects to that 

prepared according to Preparation 5. 

PREPARATION 11 

3-( 1.1-Diphenyl-1-hydroxymethyll-5-{ 4-piperidinyll • 1.2.4-oxadiazole 

N-0 N-0 

·~ N """ I 
OH N~ 

I~ 

OHN ~NH 

a.-Chloroethylchloroformate (0.27 cm3
, 2.5 mmoles) was added dropwise to a 

stirred solution of 3-{ 1, 1-diphenyl-1-hydroxymethyl)-5-{4-( 1-benzylpiperidinyl) }-

1 ,2,4-oxadiazole (1.00 g, 2.30 mmoles} in dry dichloromethane (10 cm3
) at 0°C 

under nitrogen. The resulting solution was stirred at 0°C for 40 minutes then 

concentrated under reduced pressure. The resulting residue was dissolved in 
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methanol (20 cm3
) and heated at reflux for 40 minutes. The flask contents were 

then cooled. concentrated under reduced pressure and partitioned between 

dichloromethane (100 cm3
) and saturated aqueous sodium bicarbonate (50 cm3). 

The organic fraction was dried over anhydrous sodium sulphate then concentrated 

under reduced pressure. Flash chromatography (25 g kieselgel 60 silica) eluting 

with 5 to 15% methanol in dichloromethane gave the title compound as a white foam 

(0.68 g, 2.0 mmoles, 80%), Rf 0.05 (90:10 CH2Cl2:MeOH}. BH (300MHz;CCCl3)1.9 

(2H, m), 2.2 (2Ht m), 2.8 (2H, t), 3.1 (1H, m), 3.3 (2H, m), 4.2 (1H, b), and7.4 (10H, 

m); m/z (lRMS) 336 (MW). 

PREPARATION 12 

3-C1-Cyclcbutyl-1 ·ohenyl-1-hydroxymethyll-5-(4-piperidinyll -1.2.4-oxadiazole 

a.-Chloroethylchloroformate (3.30 g, 23.0 mmoles) was added dropwise to a 

stirred solution of 3-( 1-cyclobutyl-1-phenyl-1-hydroxymethyl)-5-{4-(1-

benzylpiperidinyt)}-1,2,4-oxadiazole (8.52 g, 21.0 mmoles) in dry toluene (100 

cm3
). The resulting mixture was then heated at reflux under nitrogen tor 90 

minutes. The flask contents were then allowed to cool and the reaction mixture 

concentrated under reduced pressure. The resulting residue was dissolved in 

methanol (50 cm3
) and heated at reflux for 40 minutes. The flask contents were 

then cooled, concentrated under reduced pressure and partitioned between 

dichloromethane (100 cm3> and saturated aqueous sodium bicarbonate (50 cm3
). 

The organic fraction was dried over anhydrous sodium sulphate then 

concentrated under reduced pressure. Flash chromatography (25 g "Kieselgel 

60" silica) eluting with 5 to ~ 5% methanol in dichloromethane gave the title 

compound as a white foam (1.63 g, 5.2 mmoles. 23%}, ~ (300 MHz:CDCl3) 1.7 
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(SH. m), 2.0 (4H, m), 2.7 (4H, m), 3.1 (1H, m), 3.2 (2H, m), 3.~ (1H, m), 7.3 (3H, m}, 

and 7.5 (2H, d); m/z (LAMS) 315 (MH•). 

EXAMPLE 1 

3·{1. 1 ·Diohenyl· 1·hVdroxymethyll·S-f4-( 1-benzylpiperidinylll-1.2 .4-oxadiazole 

-a 

~ N ,, l 
0 N~ 

Phenyl lithium (5.0 cm3
; 1.BM in cyclohexane, 9.0 mmoles) was added dropwise 

to a stirred solution of 3-benzoyl-5-{4-(1-benzylpiperidinyl)}-1,2,4-oxadiazole (3.0 

g, 8.6 mmoles} in dry tetrahydrofuran (40 cm3
) at -78°C under a nitrogen 

atmosphere. The resulting solution was allowed to warm to room temperature 

over a period of two hours and was then partitioned between ethyl acetate (3x50 

cm3
) and brine (20 cm3). The combined organic fractions were then dried over 

anhydrous sodium sulphate and concentrated under reduced pressure. Flash 

chromatography (30 g "KieseJgel 60" silica) eluting with 35% ethyl acetate in 

hexane gave the title compound (2.9 g, 6.8 mmoles, 76%) Rf 0.8 (ethyl acetate), 

(Found C, 75.45; H. 6.4; N, 9.8. ~1H21N30z.1/4H20 requires C, 75.4; H, 6.45; N, 

9.8 o/o}; OH (300 MHz;CDCla) 2.0 (6H, m), 2.9 (2H, m), 3.5 (2H, s), 3.7 (1 H, s), and 

7.3 (15H, m); m/z (LAMS) 426 (MW). 

EXAMPLE2 

3-(1- nButyl-1-ohenyl-1-hydroxvmethyl)-5-f4-{1-benzvloioeridinvlU-1.2.4·oxadiazole 
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The title compound was prepared by a similar method to that described in Example 

1 substituting butyl lithium (2.5 Min hexane, 1.1 mole equivalents} in place of phenyl 

lithium to give the title compound, (Found C, 73.5; H. 7.8; N, 10.0. C25H31N30 2 

requires C, 74.0; H, 7.7; N, 10.4 %); SH (300 MHz;CDC'3) 0.8 (3H. m), 1.3 (4H, m), 

2.1 (BH, m}, 2.9 (3H, m), 3.2 (lH, s), 3.5 (2H, m), 7.3 (SH, m)~ and 7.5 (2H. d); m/z 

{LAMS) 406 {MH+). 

EXAMPLES 

3-f 1:c2-Thienyll-1-phenyl-1-hydroxvmethyll-5-f4-( 1-benzylpiperidinylH-1.2.4-

oxadiazole 

N-O 

O~N~~ 
n-Butyl lithium (1.3 cm3

; 2.5M in hexane, 3.25 mmoles) was added dropwise to a 

stirred solution of thiophene (0.3 cm3
, 3.0 mmoles) in dry tetrahydrofuran (30 

cm3
) under nitrogen at -78°C and the resulting solution stirred at -78°C for ten 

minutes to produce 2-thienyllithium. A solution of 3-benzoyl-5-{4-(1-

benzylpiperidinyl)}-1,2,4-oxadiazole (1.0 g, 2.9 mmoles) in dry tetrahydrofuran 

(10 cm3
) was then added in one portion and the resulting mixture stirred at -78°C 

for one hour. The cooling bath was then removed and the flask contents allowed 

to warm to room temperature over a period of one hour. The reaction mixture 

was then partitioned between ethyl acetate (3x50 cm3
) and brine (20 cm3

). The 

combined organic fractions were then dried over anhydrous sodium sulphate and 

concentrated under reduced pressure. Flash chromatography (30 g "Kieselgel 

60" silica} eluting with 40% ethyl acetate in hexane then gave the title compound 

(0.83 g, 1.9 mmoles, 66%) {Found C. 68.6; H, 5.9; N, 9.5. C2sH2sN302S.~/.iH20 

requires C, 68.9; H. 5.9; N, 9.6 %); OH (300 MHz;CDCb) 2.1 (6H, m), 2.9 (3H, m}, 

3.5 (2H. s), 3.95 (1H. s), 6.-9 (2H. m). 7.3 (9H, m}, and 7.5 {2H, m); m/z iLRMS) 

432 (MH'} 
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EXAMPLES 4·9 

PCTIEP97J00525 

The compounds of the foflowing·tabulated examples of the general formula 

shown below were prepared by reaction of 3-benzoyl-5-{4-(1-benzylpiperidinyl)}-

1,2.4-oxadiazole with the appropriate organollthium agent using a similar method to 

that described in Example 3. 



Pl .C' M6 (SPC 8691} 

~ 

Example Organo lithium A' 
precursor 

4 2-bromopyrfdlne 

(( 
·---5 4-bromopyridine 

(9 
-

6 thfazole 

s 
~r 

7 benzolhiazofe 

o:~>-
N 

--· 
8 propargyl alcohol 

Ho$ 
... 

9 5-hexyne· 1 ·ol 

HO~ 

LAMS Analysis/oH (300 MHz;CDCla) 

427 (MH+) Found C, 72.2; H, 6.2; N, 12.9. C26H2aN402. '/4H20 
requires C, 72.5; H, 6.'2; N, 13.0 % oi-i (300 MHz; DCla) 
2.0 (6H, m), 2.9 (3H, m), 3.5 (2H, s), 6.65 (1 H, s), 7.3 
(8H, m), 7.45 (3H, m), 7.7 (1H, t), and 8.6 (1H, d). 

4~7 (MH+) Found C, 73.3; H. 6.1; N, 13.2. C26H20N402 requires C, 
73.2; H, 6.1; N, 13.1 % 
~ (300 MHz;COCl3) 2.0 (6H, m), 2.9 (3H, m), 3.5 (2H, 
s), 4.0 (1H, s), 7.3 (12H, m), and 8.5 (2H, d). 

433 (MH+) Found C, 66.1; H, 5.5; N, 12.8. C24H24N402S. 1/4H20 
requires C, 66.0; H, 5.65; N, 12.8 % 
aH (300 MHz;CDCla) 2.0 (6H, m), 2.9 (3H, m), 3.5 (2H, 
s), 4.8 (1H, s), 7.3 (9H, m), 7.6 (2H, d), and 7.8 (1H, 
d). 

484 (MH+) Found C, 69.9; H, 5.8; N, 11. 1. C2eH2&N402S requires 
C, 69.7; H, 5.4; N, 11.6 % 
~ (300 MHz;CDC'3) 2.0 (6H, m), 2.9 (3H, m), 3.5 (2H, 
s), 5.0 (1H, s), 7.3 (10H, m), 7.7 (2H, d), 7.85 (1H, d), 
and 8.05 (1 H, d). 

404 (MH+) Found C. 69.1; H, 6.2; N, 9.7. C24H2sN303."/4H20 
requires C, 69.1: H, 6.4; N, 10.1 % 
l>H (300 MHz;CDCta) 2.0 (6H1 m), 2.9 (3H, m), 3.5 (2H, 
s), 4.4 (2H, s), 7.3 (8H1 m), and 7.7 (2H, d). 

446 (MH+) Found C, 72.1; H, 7.0; N, 9.4. C21H31N3Q3. 1/4H20 
requires C, 72.1; H, 7.05; N, 9.3 % 
8H (300 MHz;CDCla) 1.7 (6H, m), 2.0 (7H 1 m), 2.4 (2H, 
t}, 2.9 (3H, m), 3.5 (2H, s), 3.7 (2H, t), 7.3 (BH, m), and 
7.7 (2H, dl. 

~J 
Ul 

t; 
Q 
\0 

~ 

I 

"'1:1 

i 
I 
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EXAMPLE 10 

3-C1-Cvclobutvl-1-ohenvl-1-hvdroxvmethvn-5-{4-f 1-benzvtoiceridinvlH-1.2.4-

oxadiazole 

©0N~ ~-
0 "-N~ 

Cyclobutylbromide (21.7 cm3
, 0.23 moles) was added dropwise to a suspension 

of magnesium turnings (5.7 g, 0.23 moles) in dry diethyl ether (50 cm3
) at such a 

rate so as to maintain reflux. The resulting mixture was. then stirred at room 

temperature for 30 minutes before being added dropwise to a stirred solution of 

3-benzoyl-5-{ 4-( 1-benzylpiperidinyl)}-1,2,4-oxadiazole ( 40.0 g, 0.115 moles) in 

diethyl ether {400.cm3
) and tetrahydrofuran (100 cm3

) at -10°C under a nitrogen 

atmosphere. The resulting mixture was then allowed to warm to room 

temperature over a period of 2 hours. The flask contents were then cooled and 

saturated aqueous ammonium chloride (30 cm3
) added cautiously. Deionised 

water {500 cm3
) was then added and the mixture extracted with ethyl acetate 

(2X200 cm3
). The combined organic fractions were then dried over anhydrous 

sodium sulphate and concentrated under reduced pressure. Flash 

chromatography (500 g "Kieselgel 6011 silica} eluting with 40-70% ethyl acetate in • 

pentane then gave the title compound (31.5 g, 0.78 moles. 68%) {Found c. 73.0; 

H. 7.4; N, 10.1. C2sH29N302.1/4H20 requires C. 73.5; H, 7.3; N, 10.3 %); OH (300 

MHz;CDCl3) 1.9 {12H, m), 2.9 (3H, m), 3.2 (1 H, s}. 3.3 (1 H, m), 3.5 (2H. s). 7.3 

(SH, m). and 7.5 {2H, d); m/z {LAMS) 403 (MH+). 

HPLC {'1Chiralpak AD" column, 2.5 x 25 cm) eluting with 20% isopropanol. 0.06% 

trifluoroacetic acid, 0.03 % diethylamine in hexane at 7 cm3/minute then gave 

(-}-3-( 1-cyclobutyl-1-phenyl-1-hydroxymethyl)-5-{4-( 1-benzyipiperidinyl)}-1 .2.4-

oxadiazole . [a.}o-48°. c 0.1, dichioromethane: and ( + )-3-{ 1-cyciobutyl-1-phenyl-

1-hydroxymethyl)-S+H i-t:enzylpiperidinyl)}-1.2A-oxadiazole . [ a.fo ..;..:: 1 ". c 0 .1. 
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dichloromethane; (Found C, 74.3: H, 7.2: N, 10.4. C25H29N302 requires C, 74.4; H, 

7.2; N, 10.4 %). 

EXAMPLES 11-15 

The compounds of the following tabulated e~amples of the general formula 

shown below were prepared by reaction of 3-benzoyl-5-{4-(1-benzylpiperidinyf)}-

1,2,4-oxadiazofe with the appropriate Grignard reagent using a similar method to 

that d~scribed in Example 1 0. 

f!>N, 
y:~ ~ 

OH ~N~ 



Pl.<' (i.f 6 ( SPC 86') I) 

Exmnple 
.. 

R1 LAMS 

II cyclopentyl 418 (Mt-n 

12 
------

cyclohexyl 432 (Mt-1•) 

I :1 2-naphthyl 475 (Ml-I') 

1 ·1 pentafluoroethyl 468 (MH+) 

1 !) ethynyl 374 (Ml·t+) 

Analysls/aH (300 Ml-lz;CDCb) 

Found C, 74.9; H, 7.7~ N, 10.0. C2sHa1Na02 requires C, 
74.8: 1-t, 7.5; N, 10.1 % 
&1 (300 MHz;CDC'3) 1.lf (21-1, m), 1.6 (6H, rn), 2.05 (SH, 
m), 2.9 (4H, rn), 3.2 (1H, s), 3.5 (21-1, s), 7.3 (BM, rn), and 
7.6 {2H, d}. 
Found C, 74.3; H, 7.5; N, 9.55. C21Ha3N30z. 1/41-120 requires 
C, 74.4; H, 7.7; N, 9.6 % 
&-1 (300 MHz;CDC'3) 1.05 (3H, m), 1.15 (3t-t, m), 1.5 (3H, 
m), 1.7 (2H, m), 2.1 (6H, m), 2.9 (3H, m), 3.2 (11-1, s), 3.5 
(2M, s}, 7.3 (81-1, m}1 and 7.6· (2H, d). 
Found C, 77.7; H, 5.9; N, 0.0. C~11H.!-1N:.i02 requires C, 
78.3; H, 6.2; N, 8.8 % 
Bu (300 MHz;CDC'3) 2.0 (6H, m), 2.9 (31-1, m), 3.5 (21-1, s), 
3.9 (1H, s), 7.~ {81-1, m), 7.5 {5H, m}, and 7.9 (41-fLm}. 
Found C, 59.1; H, 4.7; N, 9.0. C2al·b2NJ02Fs requires C, 
59.1; H, 4.7; N, 8.9 % 
0... (300 MHz;CDCb) 2.0 (6H, m), 2.9 (31-1, m), 3.5 (2H, s), 
4.4 {1 H, s}, 7.3 {SH, m}, 7.4 {3H, m}, and 7.9 {2H, ml. 
Found C, 73.2; 1-1, 6.5; N, 10.9. C2aH23N302. /201-120 
requires C, 73.3; H, 6.2; N, 11.1 % 
oH (300 MHz;CDC'3) 2.0 (6H, m), 2.9 (41-1, m), 3.5 (2H, s), 
3.9 {1H, b), 7.3 {8H, m), and 7.8 (21-1, m}. 

"' 00 

~ 
IO s 
I 

~ 
j 
; 



W0'7/30994 

29 

EXAMPLE 16 

PCT/EP97/00525 

3-( 1.1-0iohenvl-1·hvdroxvmethvn-5-f4-{1-< 4-fluoroohenvlmethvl)oioeridinvm-1 .2.4-

oxadiazote 

N-0 N-O 

I~ 
OHN ~NH 

I~ F 

OHN ~~~ 

Solid sodium bicarbonate (0.20 g) was added to a stirred solution of 3-(1, 1-

diphenyl-1-hydroxymethyl)-5-{ 4-piperidinyl)-1,2,4-oxadiazole (0.20 g, 0.6 

mmoles} and 44luoro-phenytmethyl chloride (0.075 cm 3, 0.6 mmoles) in dry 

dimethylformamide (1 cm3
). The resulting mixture was stirred under nitrogen at 

room temperature for 24 hours then fJartltioned between ethyl acetate (3x20 cm3
) 

and saturated aqueous sodium carbonate (20 cmi. The combined organic 

fractions were then dried over anhydrous sodium sulphate ·and concentrated 

under reduced pressure. Flash chromatography (40 g 11Kieselgel son silica) 

eluting with 30-50% ethyl acetate in hexane then gave the title c9mpound (0.07 

g. 0.16 mmoles, 26%} (Found C, 72.6; H, 5.95; N, 9.4. C21H26N3~F requires C, 

73.1; H, 5.9; N, 9.5 %); SH (300 MHz;CDCl3) 2.1 (6H, m), 2.9 (3H, m), 3.5 (2H, s), 

3.75 (1H, s), 6.95 (2H, d), and 7.4 (12H, m); mlz (LAMS} 444 {MH•}. 

EXAMPLES 17 AND 18 

The compounds of the following tabulated examples of the general formula 

shown below were prepared by reaction of 3-(1,1-diphenyl-1-hydroxymethyl)-5-

(4-piperidinyl)-~ ,2,4-oxadiazole with the appropriate alkyl halide using a similar 

method to that described in Example 16. 



111.r 6·16 ( SPC iw> I) 

··exmnpie -- R4 
All<yl halide 

17 3,4-dichlorobenzyl 
chloride 

Cl~ 
"' ' .... 

Cl 

18 5-(2·bromnelhyl)·2,3-
dihydrobenzofuran 

~ 0 

-

LAMS Analysis/&.. (300 MHz;CDCla) 

494 (MH+) Found C, 65.5; H. 4.9; N, 8.6. CvH2sN302Cl2 

496(MH+) requires c. 65.6; H,5.1; N, 8.7 °lo 

&i (300 MHz;CDC'3) 2.1 (61-1, m), 2.9 (3H, m), 3.5 

498(MH+) (2H, s), 3.75 (1H, s), 7.1 (1H, d), and 7.4 (12t-I, m). 

482 (MH+) Found C, 74.9; H, 6.5; N, B.6. C30H31N303 requires 

C, 74.8; H. 6.6; N, 8.7 o/o 

~ (300 MHz:COCl3) 2.1 (6H, m), 2.5 (2H, m), 2.7 

· (2H, m), 3.0 (3H, m), 3.2 (2H, t). 3.9 (1 H, s), 4.5 

(2H, t}, 6.7 (1H, d), 6.9 (1H, d), 7.0 (1H, s), and 7.4 

(10H, ml. 

w 
0 

~ 

I 

; 
i 
~ 
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EXAMPLE 19 

3-l1-Cvclobutvl-1-i:::henvl-1-hvdroxvmethvl)-5-r4-(1-l4-methoxvbenzvnoioeridinvlll-

1.2.4-oxadiazole 

Acetic acid (0.04 g. 0.6 mmoles) was added to a stirred solution of 3-(1-

cycJobutyl-1-phenyl-1-hydroxymethyl)-5-(4-piperidinyl)-1,2,4-oxadia~ole (0.16 g, 

0.5 mmoles) in dry tetrahydrofuran (15 cm3
) at ambient temperature under 

nitrogen. 4-Methoxybenzaldehyde (0.082 g, 0.6 mmoJes} and sodium 

triacetoxyborohydride (0.212 g, 1.0 mmoles) were then added and the resulting 

mixture stirred at ambient temperature under nitrogen for 6 hours. The flask 

contents were then partitioned between dichloromethane (100 cm3
) and 

saturated aqueous sodium bicarbonate. The organic fraction was collected, 

dried over anhydrous sodium sulphate, and concentrated under reduced 

pressure to give a brown oil. Flash chromatography ("Kieselgel 60" silica) eluting 

with 30·50% ethyl acetate in hexane then gave the title compound (0.125 g, 0.28 

mmoles, 56%) (Found C1 71.1; H, 7.25; N, 8.6. C2sH31N303.1
/3 H20 requires C, 

71.7; H, 7.2; N, 9.6 %); OH (300 MHz;COCls) 1.6-2.2 (12H, m), 3.2 (1 H, s), 3.3 

(1 H, t), 3.4 (2H, s), 3.8 (3H, s}, 6.95 (3H, m), 7.3 (4H, m), and 7.5 (2H, m); m/z 

(LAMS) 434 (MH+). 
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EXAMPLES 20 TO 25 

The compounds of the following tabulated examples of the general formula 

shown below were prepared by reaction of 3-(1-cyclobutyl-1-phenyl-1-

hydroxyrnethyl)-5-{4-piperfdinyl)-1,2.4-oxadiazole with the appropriate aldehyde 

using a similar method to that described in ExampJe 19. 



l'LC Mfl { SPC 8691) 

Example Aldehyde R'' 
.... -·-··-·---·· 

"4-T1yclroxybenzaldehyde 20 
10(' 

HO 

-----
21 cyclol1exanecarboxalde 

CY' hyde 

.......... _ .. __ -22 lhiophene-2~ s 
carboxaldehyde 0r' 

23 pl •enylacetaldehyde 

~ 
----·-·--... ·-· 

24 3,4-
Cl~ <.licl llorobenzatdehyde ,,,. I 

' Cl 

25 2,3-<.fihydrobenzo (b] 
~ f11rnn-5-carboxalclehyde 

lo I 
~ 

_ ..... 

LAMS 

420 (MH+) 

409 (MH•) 

410 (Mt-1•) 

418 (MH+) 

472 (MH+) 

446(MH+) 

Analysis/&-1 (300 Ml-lz;CDC'3) 
1--

Found C, 70.1; H, 6.9; N, 9.8. C:i!JfwN:10:1. /21120 
requires C, 70.1; H,7.1; N, 9.7 % 
li1-1 (300 MHz;CDC'3) 1.8-2.1 (121-1, m), 2.9 (31-1, m), 
3.1 (1H, s), 3.3 (1 H, t), 3:4 (2H, s), 6.7 (2H, d), 7 .1 
(2H, d), 7.2 (3H, m), and 7.5 (2H, d). 
Found C, 71.3; H, B.6: N, 9.8. C2sl-bsN:i02:

1/20CH2Cl2 
requires C, 71.5; H, 8.4; N, 9.95 % 
BH (300 MHz;CDCl3) c;>.8 (21-t, m), 1.1 (31-1, m), 1.4-2.1 
(20H, m), 2.9 (3H, m), 3.1 (11-1, s). 3.3 (1 H, t), 7.1 
{3H, m}, and 7.5 {2H, d} . 
Found C, 67.3; H, 6.7; N, 10.2. 
C23H21N302S.requires C, 67.5; H, 6.6: N, 10.3 % 
81-1 (300 MHz;CDCl3) 1.8-2.1 (121-1, m), 2.9 (3H, m), 
3.1 (1H, s), 3.3 (1H, t), 3.8 (21-t, s), 6.9 (2H, m), 7.2 
(4H,ml, and 7.5 C2H, d}. 
Found C, 74.9; H, 7.5; N, 9.9. C25Ha1N302.requires 
C, 74.8; H, 7.4; N, 10.1 % 
BH (300 Ml-lz;CDCla) 1.8·2.1 (121-1, m), 2.6 (2H, m), 
2.8 (21-1, m). 2.9 (31-f, m), 3.1 (11-1, s), 3.3 (11-f, I), 7.2 
{31-1, m}1 7.3 {5H,m)1 and 7.5 {211, d}. 
Found C, 60.6; H, 5.4; N, 7.2. C2sf-l21N302Cl2 
requires C, 60.3; H, 5.5; N, 8.3 % 
a,., (300 MHz;CDCla) 1.8·2.1 (121-f, m), 2.9 (31-1, m), 
3.1 (1 H, s), 3.3 (1 H, t), 3.4 (2H, s), 7.0-7.6 (8H, m). 

Found C, 72.2;H,7.0;N,9.0.C21l·b1Na~.id-'20 
requires C,72.1,H.7.1,N,9.4% 
lltt(300MHz;CDCla).1.8-2.1(101-1,rn),2.9(21-1,m), 
3.1 (2H,m),3.3(1 H,m),3.4(2H,s),4.5(2H,t) ,6.7( 1H,d),7. 
o (1 M,d),7.2(1H,s),7.2(1 H,s),7.3(3H,m).~d 7.5(2H,dL 
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EXAMPLE26 

3-(1-Cvclobutv1-1-ohenvf-1-hvdroxvmethvH-5-f4-{1-(2-phenoxyethyOpioeridinvlll­

i .2.4-oxadiazole 

2-Phenoxybromoethane {0.10 g, 0.5 mmoles) was added to a solution of 3-(1-

cyctobutyl-1-phenyl-1-hydroxymethyl)·S-( 4-piperidinyl)-1 ,2,4-oxadiazole (0.16 g, 

0.5 mmotes) in dry tetrahydrofuran (15 cm3
) at ambient temperature under 

nitrogen. Ethyldiisopropylamine (0.13 g, 1.0 mmofes) was then added and the 

resulting solution stirred at ambient temperature for 7 days. The flask contents 

were then partitioned between ethyt acetate (3x30cm3
) and saturated aqueous 

sodium bicarbonate solution (10 cm3). The combined organic extracts were then 

dried and concentrated under reduced pressure. Flash chromatography 

("Kieselgel 60" silica) eluting with 3% methanol in dichloromethane then gave the 

title compound (0.022 g, 0.05 mmoles, 10%) ~H (300 MHz;CDCb) 1.6-2.2 (10H. 

m). 2.3 (2H, t), 2.8 (2H, t}, 2.9 (1 H, m}, 3.0 (2H, m), 3.2 (1 H, s), 3.3 (1 H, q), 4.1 

(2H, t), 6.9 (3H, m), 7.3 (SH, m), and 7.5 (2H, m); m/z {LAMS) 434 (MH+). 

EXAMPLE27 

3-{1-Cvclobutyl-1-ohenvl-1-hvdroxvmethvl)-5-f 4-f 1-( a-methylbenzvl)piperidinvl}]-

1.2.4-oxadiazole 
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The above compound was prepared by reaction of 3-{ 1 ·cyclobutyl-1-phenyl-1-

hydroxymethyf)-5-( 4--piperidinyl)-1,2,4-oxadiazole with a-methylbenzyl bromide using 

a method similar to that described for Example 26. 

(Found C, 73.8; H, 7.4; N, 9.6. C2sH31N302.1
/3 H20 requires C, 73.8; H, 7.5; N, 

9.9 %); 5H (300 MHz;CDCl3) 1.3 (3H, s), 1.6-2.2 (12H, m), 2.8 (2H, m), 3.0 {1 H, m), 

3.2 (1H, s), 3.3 (1H, t), 3.5 (1H, m), 7.2 (8H, m), and 7.5 {2H, m); mlz (LAMS) 419 

(MH}. 
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CLAIMS 

1 . A compound of the formula 

r\__g~~x 
L/~1 N 

NYY, Rl 
Rl 

-m 

wherein R1 is C1-~ alkyl, ha10-(C1-Ce alkyl), Cs-C1 cycfoalkyl, C2-C6 alkynyl
1 

hydroxy-(C2-Ce alkynyl), (C1-C4 alkoxy)-(C2-Ce aJkynyl), aryl, aryJ-(C1-C4 
alkyl}, heteroaryl or heteroaryl-(C1-C4 alkyl); 

R2 is H or C,-C4 alkyl; 

R3 is· aryl, heteroaryl, 2,3-dihydrobenzofuranyl or C4-Cr cycloalkyl; 

Xis 0 or S; 

and Y is a direct link, -CH2-, -(CH2)r or -CH20-; 

or a pharmaceutically acceptable salt thereof. 

2. A compound as claimed in claim 1 wherein the aryl group is phenyl or 

naphthyl both optionally substituted by up to 3 substituents each independently 

selected from CrC4 alkyl, C1-C4 alkoxy, hydroxy, halo and trifluoromethyl. 

3. A compound as claimed in claim 2 wherein the aryl group is selected from 

phenyl optionally substituted by 1 or 2 substituents each independently selected 

from C1-C4 alkyl, C1-C4 alkoxy, hydroxy, halo and trifluoromethyl; and naphthyl. 

4. A compound as claimed in claim 3 wherein the aryl group is phenyl, 

fJuorophenyl, dichlorophenyl, hydroxyphenyl, methoxyphenyt or naphthyl. 

5. A compound as claimed in any one of the preceding claims wherein the 

heteroaryl group is thienyl, pyridyl, thiazolyl, benzothiazolyl, thiadiazolyl, pyrazoly\ 

or pyrimidinyl, all optionally substituted by 1 or 2 substituents each independently 

selected from C1-C4 alkyl, C,-C4 alkoxy, hydroxy and halo. 

6. A compound as claimed in claim 5 wherein the heteroaryl group is thienyl, 

pyridyl, thiazolyl or benzothiazolyl. 

7. A compound as claimed in any one of the preceding claims wherein R 1 is 

C1·Cs alkyl; pentafluoroethyl; C4-Cs cycloalkyl; ethynyl; -C=C·CH20H: 

111111111111111111111111111111 
* C L M S * 



W097J309'4 PCT/EP97/00525 

37 

-{;::~-(Cl-i2)4-()t-i; 

a phenyl group optionally substituted by 1 or 2 substituents each independently 

selected from halo. CrC4 alkyl. CrC• alkoxy and hydroxy; naphthyl; or a 

heterocyclic group selected from thienyl, pyridyf, thtazolyl and benzothiazolyl, all 

optionally substituted by halo, C1-C4 afkyf. C1-C4 alkoxy or hydroxy. 

8. A compound as claimed in any one of the preceding claims wherein R2 is H 

orCH3. 

9. A compound as claimed in any one of the preceding claims wherein R3 is 

pheny• optionally substituted by 1 or 2 substituents each independently selected 

from halo, C1-C4 alkyl, C1·C4 alkoxy and hydroxy; 2,3-dihydrobenzofuranyl; C4-C7 

cycJoalkyl or thienyl. 

1 O. A compound as claimed in any one of the preceding claims wherein X is 0. 

11. A compound as claimed in any one of the preceding claims wherein Y is a 

direct link, -CHr or -CH20-. 

12. 3-(1-Cyclobutyl· 1 ·phenyt-1-hydroxymethyl)-5-[4-(1-benzylpiperidinyt))-1,2,4-

oxadiazole; or ( +)·3-(1-cyclobutyl-1-phenyl-1-hydroxymethyl)·5-{4-(1-

benzyJpiperidinyl)J· 1,2,4·oxadiazole. 

13. A pharmaceutical composition comprising a compound of the formula (I) or 

pharmaceutically acceptable salt thereof as claimed in any one of the preceding 

claims and a pharmaceutically acceptable diluent or carrier. 

14. A compound of the fonnula (I) or pharmaceutically acceptable salt thereof 

as claimed in any one of claims 1 to 12, for use as a medicament. 

15. The use of a compound of the formula (t) or phannaceutically acceptable 

salt thereof as claimed in any one of claims 1 to 12 for the manufacture of a 

medicament for treating Alzheimer's disease, age-related memory disorder, 

irritable bowel syndrome, diverticular disease, urinary incontinence, oesophageal 

achalasia or chronic obstructive airways disease. 

16. A compound of the formula (II):-

0-c--l~x II N 
0 

NYY, R3 

R2 

••. (II) 

11111111111111111111111111 tlll 
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where X, Y, R2 and R3 are as defined in claim 1 . 

17. A process for preparing a compound of the fonnufa (t) as claimed in claim 1 
or a pharmaceutically acceptable salt thereof, which comprises reacting a 

compound of the formula (II) as claimed in claim 16 without a Grignard, 
organolithium or organocerium reagent of the formula:-

where _Hal is Cl or Br and R1 is as defined in claim 1, in an organic solvent; 

said process being followed by, optionally, conversion of the product of the 

formula (I) into a pharmaceutically acceptable salt. 

18. A process according to claim 17, wherein a reagent of the formula R1MgBr 
or R1U is used, R1 being as defined in claim 17. 

19. A process for preparing a compound of the formula (I) as claimed in claim 

1, or a pharmaceutically acceptable salt thereof, which comprises the reaction of a 

·compound of the formula (Ill) or base salt thereof:-

wherein R 1 and X are as defined in claim 1, 

with either (a) a compound of the formula (IV):-

-(ID) 

wherein Q is a leaving group and R2
, R3 and Y are as defined in claim 1; 

or (b) an aldehyde or ketone of the formula 

R3-Y-g-R2 
-(V) 

wherein R2, R3 and Y are as defined in claim 1, in the presence of a reducing 

agent and in an organic solvent; said process being followed by, optionally, 

conversion of the product of the formula (I) into a pharmaceutically acceptable 

salt. 

111111111111111111111111111111 
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20. A process as claimed in claim 19, wherein the leaving group is tosyloxy. 

mesyloxy, trifluoromethanesulfonyloxy, Cl or Br, and wherein the reducing agent is 

sodium triacetoxyborohydride or sodium cyanoborohydride. 

21. A process as claimed in claim 19 or 20 wherein when the free base of 

compound (Ill) is used in (a), and the reaction is carried out in the presence of an 

acid acceptor. 

22. A process according to claim 21 wherein the acid acceptor is sodium 

bicarbonate or ethyldiisopropylamine. 

23. A process according to any one of claims 17 to 22, characterised in that a 

compound as claimed in any one of claims 2 to 12 is prepared. 

24. A process tor preparing the compound 3·(1-cyclobutyl-1 ·phenyl-1-

hydroxymethyl)·5-[4-(1-benzylpiperidinyl)]-1 ,2,4-oxadiazole, characterised by 

reacting cyclobutylmagnesium bromide with 3-benzoyl-5-[4-(1-benzylpiperidinyJ))-

1,2,4-oxadiazole, followed by, if desired, separating said compound into its(+) and 

(-) enantiomers. 

25. ·A process according to claim 24, characterised in that separation is carried 

out by HPLC. 

26. A method of treating Alzheimer's disease, age-related memory disorder • . 
irritable bowel syndrome, diverticular disease, urinary incontinence. oesophageal 

achalasia or chronic obstructive airways disease in a human patient in need of 

such treatment, which comprises administering to said patient an effective amount 

of a compound or pharmaceutically acceptable salt thereof as claimed in any one 

of claims 1 to 12, or of a pharmaceutical composition as claimed in claim 13. 

liiiii111nr 
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