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A compound of formula (I) wherein R! is C;-Cs alkyl, halo-(C;-Cs alkyl), C3-C7 cycloalkyl,
C,-Cs alkylnyl, hydroxy-(C2-Ce alkynyl), (C;-Cs alkoxy)-(C2-Ce alkynyl), aryl, aryl-(C1-Cs4
alkyl), heteroaryl or heteroaryl-(Cy-C4 alkyl), R? is H or C;-Cs alkyl; R? is aryl, heteroaryl,
2,3-dihydrobenzofuranyl or C4-Cs cycloalkyl; X is O or §; and Y is a direct link, -CHy-, -

5  (CHg)y- or -CH0-; or a pharmaceutically acceptable salt thereof. The compounds are
muscarinic receptor antagonists useful in the treatment of, e.g., irritable bowel syndrome and
urinary incontinence. The compounds are also useful as cognition enhancers.
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OXA- AND THIA-DIAZOLE MUSCARINIC RECEPTOR ANTAGONISTS

This invention relates to substituted oxadiazole and thiadiazole
derivatives. The compounds of the invention are muscarinic receptor antagonists
which are selective for smooth muscle muscarinic sites over cardiac muscarinic sites
and which do not have any significant antihistaminic activity. Thus the compounds

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

5 smooth muscle which can, for example, be found in the qut, trachea and bladder.
Such diseases include irritable bowel syndrome, diverticular disease, urinary
incontinence, oesophageal achalasia and chronic obstructive airways disease.

The compounds are also useful as cognition enhancers, and are thus useful
10  intreating diseases involving memory impairment such as Alzheimer's disease and

age-related memory disorder.
According to the invention there are provided compounds of the formula:-

N—X
OH
@’?_'LN/*L\O -
R!
e
R2

wherein R’ is C;-Cg alkyl, halo~(C1-Cs alkyl), Ca-Cr cycloalkyl, Co-C¢ alkynyl,

hydroxy-(Co-Cs alkynyl), (C1-Cs alkoxy)-(C2-Ce alkynyi), aryl, aryl-(C-Cs4

15 alkyl), heteroaryl or heteroaryl-(C4-C4 alkyl);
RZis H or C-Cs alkyl
R%is aryl, heteroaryl, 2,3-dihydrobenzofuranyl or C4-C; cycloalkyt;
XisOorS;
and Y is a direct link, -CHz-, -{CHz)2- or -CHz0-,

20 and their pharmaceutically acceptable salts.

By halo is meant chioro, bromo, fiuoro or iodo.
Preferred aryl groups are phenyl and naphthy! both optionally substituted by

up to 3 substituents each independently selected from C4-C. alkyl, C;-C.. alkoxy,

hydroxy, halo and trifluoromethyl.
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More preferably, the aryi groups are selected from phenyl optionally
substituted by 1 or 2 substituents each independently selected from C,-C, alkyl, C;-
C4 alkoxy, hydroxy, halo and trifluoromethyl; and naphthyl.

Mest preferably, the aryl group is phenyl, fluorophenyl, dichlorophenyl,
hydroxyphenyl, methoxyphenyl or naphthyl.

Preferred heteroaryl groups are thienyl, pyridyl, thiéazolyl, benzothiazolyl,
thiadiazolyl, pyrazolyl and pyrimidinyl, all optionally substituted by 1 or 2 substituents
each independently selected from C4-C4 alkyl, C;-C, alkoxy, hydroxy and halo,

More preferred heteroaryt groups are thienyl, pyridyl, thiazolyl and
benzothiazolyl,

Preferred alky! groups are methyl and ethyl. Preferred alkoxy groups are
methoxy and ethoxy. Preferred halo groups are chloro, bromo and flucro. Preferred
cycloalkyl groups are cyclobutyl, cyclopentyl and cyclohexyl, particularly cyclobutyl.
7he preferred alkyny! group is ethyn‘{ﬂ. Preferred hydroxy -(C2-Cs alkynyl) groups
are HO-CHoC=C- and HO-(CHp)s-C=C-. The preferred haloalkyl groups are

trifluoromethyl and pentafluoroethyl.

R'is preferably C4-Ce alkyl; pentafluoroethyl; C4-Ce cycloalkyi; ethynyl!;
-C=C-CH;0H; ~-C=C-(CH,)4OH; a phenyl group optionally substituted by 1 or2
substituents each independently selected from halo, C,-C, alkyl, C,-C, alkoxy and
hvdroxy; naphthyl; or a heterocyclic group selected from thienyl, pyridyl, thiazolyl and
benzotniazelyl, all optionally substituted by halo, C+-Cq alkyl, C,-C, alkoxy or
hwdroxy.

=% is preferably H or CHs.
R° is preferably either phenyl optionally substituted by 1 or 2 substituents
each incependently selected from halo, C4-Ce alkyl, C+-Cy alkoxy and hydroxy:

2.Z-dinvdrobenzofuranyt; C4-C; cycioalkyl or thienyl.

X is praferably O.
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Y is preferably a direct fink, -CHo- or -CH20-.

The pharmaceutically acceptable salts of the compound of formula (1) include
acid addition salts such as the hydrochloride, hydrobromide, hydrofluoride, sulphate
or bisulphate, phosphate or hydrogen phosphate, acetate, besylate, citrate,

5 fumarate, gluconate, lactate, maleate, mesylate, succinate and tartrate salts. For a
more comprehensive list of pharmaceutically acceptable galts see, for example, the
Joumal of Pharmaceutical Sciences, Vol. 66, No. 1, January 1977, pages 1-19.
These sdits 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

10 Salt either as a precipitate, or by evaporation of the solution.

The compounds () 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

15 the formation of suitable salts or derivatives.

One method to the compounds (1) is via the ketones (I1):-

—X
ﬁ = (I0)
C
[ N
N Y\
T e
R?

where X, ¥, R? and R® are as defined for formula (,
by reaction with a Grignard, organolithium or organocerium reagent of the formula:-
R'MgHal. R'Li or R'CeCl,
20 where Hal is Cl or Br,
in a suitable organic soivent.
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When an organciithium 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 situ, e.g. by adding a halide of
the formula R'Hal dropwise to a suspension of magnesium turnings in an organic
solvent such as diethy! ether at a rate sufficient to maintain reflux. After stirring for,
say, about 30 minutes at room temperature, the resulting solution containing the
Grignard reagent is added dropwise to a solution of the ketone (l) in a suitable
crganic solvent, typically at a temperature of 0° to -20°C.

The product can be isolated from the reaction mixture conventionally.

The novel intermediates (1) 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:-

COH CO,H CONHCH,COPh
’g .
O (CH,;C0),0 | NH,CH,COPh,
N N carbony]diinﬁdazgle N
H | |
COCH, COCH,4
Sodium nitrite/HOAc
N| 0 HCUMeOH N|“"0
1( D g
l N
0 NH.HC! 0 N
~COCH,

Q CH(Rz)—Y—R-"IBase [Qis a leaving group, e.g. Cl, Br, methanesulfonyloxy,
p-toluenesulfonyloxy, etc.]

O{Lk@ "

~CH(R?»)—Y—R3
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An alternative route to the intermediates (IA) is as follows:-

(TBDMS = tert-butyldimethylsilyl)

?TBDMS
PRCHOE)C=N =~ 1BOMSTA | 5 CH—C =N
Imidazole,
Mandelonitrile

Hydmxylamme hydrochloride,

(TBDMS = tert-butyldimethylsilyl) K,CO,

OTBDMS
Ph—CH—C—NH,
NOH

Sodium N— ) V—1R3
hydride EtOCO‘—<:> CHR»)~Y—R

TBDMSO
Tetrabutylammonium
fluoride
QL
\/Ian
\
v l _\,l'l.__o
i -
X NN |
i l (I1A)
o .

\Y
“CHMR)—Y—R3
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Routzs to the thiadiazole intermediates are as follows:-

CO:)_MC
{a)
/s—-;\'
Fh L——Ph LDA/THF
J.Med.Chem.,1990,33,2052  J.Med.Chem,1989,32(1),105 =
OH !
s—N OTHP
N Ph
S N D2NNaOH  MeO, N Ph
ii) HCl/pH2
et e
| N
!
e L_en Ph
Y
—)OL
T ™
e N—s§
| ——
If desired, (i) debenzylation @_ I
> C—_  »~
_ @Q—CHRY)—Y—RY I N
N Base N
; "CHRH—Y—R3
“Ph
«I1B) (ILC)

THP = Tetrahydropyranyl
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or (b
T
Li é —
S—N
L (O —C
N Ph N
Ny

N
N
Ph |\Ph

HCl/pH2

OH
Ph

NN

‘ l
Compounds (ITB) <Then as (a) above é\ 1\‘1
and (IIC)
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Another method to the compounds (1) is from a hydroxy-containing compound () or
base salt thereof:-

OH N “‘“X
O
RI
K/NH

wherein R’ and X are as defined for formula M, :

either (a) by reaction with a compound of the formuia (1v):-

5 Q—CH(R?)—-Y—R3? - (V)
wherein Q is a leaving group such as tosyloxy, mesyloxy,
trifluoromethanesulfonyloxy, Cl or Brand R?, R*and Y are as defined for formula (;
or (b), by reaction with an aldehyde or ketone of the formula
R—Y—C-R? ~ (V)
0
wherein R? R® and Y are as defined for formula (1), in the presence of a

10 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.

15 The compounds of the formula (lll) can be prepared by removal of the benzyl
grour from the compounds of the formuia (1) in which the group
“-CH( Rz)-Y-Rs" is benzyl, typically by reaction with a suitable chloroformate,
2.g. a-chloroethylchloroformate, in a suitable organic solvent, e.g. dichloromethane

cr toluene. and preferably under reflux.

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

te mezsured as follows.
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Male guinea pigs are sacrificed and the jleun,
trachez, bladder and right atrium are removed ang
suspenced in physiclogical salt solution under 2
rasting tension of 1lg at 32°C zeratsd with o5y 0, ang
5% CO0,. Contractions of the ileum, bladder ang
trachez are recorded using an isotonic (ileum) or
iscmetric transducer (bladder and trachea). The
frezuency of contraction of the spontaneously
beating right atrium is derived from isometricala
recorded contractions.

Dose-response curves to either acetylcholine -
(ileum) or carbachol (trachea, bladder and right st
atrium) are determined using 2 1-5 minute contace
time for each dose of agonist until the maximunm
respense is achieved. The organ bath is drained ang
refilled with physiclogical salt solution containing
the lowest dose of the test compound. The tes+
compound is allowed to eguilibrate with the tissue
for 20 minutes and the agonist doss-response curve
is repezted until the maximum response is ocbtained.
The organ bath is drained and rsfilled with
physiclogical salt solution centaining the second
concentraticn of test compound and the above
pProcsdurs is repeated. Typiczlly four
concentrations of the tast compound are evaluated on
each tissue.

The cocncentration of the tast compound which
causas a doubling of the agenist concentratien ta
Produce the original respense is cetermined (pa,
value - 2runlakshanz ané Schild (1259), EBri:. o,

Fharzacol., 14, 43-23). Usinc the zbove
analyticzl technicues, tissue salectivity fopr
musSarinis racestsr antacgonists is detzrmines,
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2ctivity against agonist induced broncho-
canstriction cr gut or bladder contractility jp
comparison with chances in heart rate is determineg
in the anaesthetissd dog. Oral activity is assessad
in the ccnséious dog determininc compoundé effec=s
on, fcr example, heart rate, pupil diameter ang cut
motility. 5

Compound affinity for other cholinercic sites
is assessed in the mouse after either intravencus or
intraperitoneal administration. Thus, the dose
which causes a cdoubling of pupil size is determined
as well as the dose which inhibits the salivation
ané tremor responses to intravenous oxotremorine by
50%.

Fexr administration to man in the curative or
prophylactic treatment of diseases associated with
the altered motility and/or tone of smocth muscle,
such as irritabie bowel syndrome, diverticular
disease, urinary incontinence, cesophageal acnawasqa
and chrenic obstructive airways disease, oral
dosages of the compouncswill generally be in the
range of from 3.5 to 350 mg daily for an average
adult patient (70 kg). Thus for a typical adult
catient, individual tablets or capsules will
typically contain from 1 te 250 mg of active

ompound, in a suitable pharmaceutically aczeptable
vehicle or carrier for administration singly or in
multiple dosas, once or saveral times a day.
Dosages for intravencus administration will
Typically be within the range 0.35 to 3% mc per
single dcsa as raguired. In practice the phvsicizn
will detsrzine the actual doszge which will ke gpess
suitzble fer an individual patient znd it will vawy
with the ace, weight and rasponse cf the particulzs
Patient. The zbcve dcsages ars eXelrlary cf the
averace czss cut thera can, cf csurss, ke indivizuzl
instancas whers higher cr lower dcsage rances zre
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merited, and such are within the scope of this
invention.

For human use, the ccempounds of the forzula (I)
can be administered alone, but will cenerally be
administersd in admixture with a pharmacsutical
carrier selected with regard to the intended route
of administration and standarc pharqgceutical
practice. For example,theycan be administereg
orzlly in the form of tablets containing such
exéipients'as starch or lactose, or in capsules or
ovules either alone or in admixturs with excipients,
or in the form of elixirs or suspensions containinc
flzvouring cr colouring agents.They can be injected
parenterally, for example, intravenocusly,
int=amuscularly or subcutaneously. For parenteral
administration,they arebest used in the form bf a
sterile agueous sdlution which may contain other.
substances, for example, encuch salits or glucoss to
make the solution isctenic with blood.

In a further aspect the invention provides a
pha=maceutical compesition comprising a cempound
of the formula (I), or a pharmacautically acceptable
salt therecs, together with a pharmaceutically
accesptable diluent or carrier.

The invention also includes 2 compound of the
fermula (I) or a pharmaceutically acceptable salt
thereof, for use as a medicament, particularly for
use in the treatment of urinary incontinence or
irri<able bowel syndrome.

The invention further includes the usz gf =

cmpzund of the formula (I), or of a
tharmaceuticzlly acceptable alt theresf, for the
c

ne=zcturs of r tle traztnent ci

=a a

Giseases zsscciated with the altered motilizy and/er
Ttz nuscle, such as izrizable kowel
svné=cme, diverticular dissass, urinary
incsntinencs, cescphagezl achalasiz and chrenis
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chstructive airways dissase.

The invention yet further inclucdes any novel
intermediates described herein.

The svnthesis of the compouncs of the formula
(I), and of certain intermediates for use thereiq
are illustrated by the following Examples and
Preparations, respectively.

The purity of compounds was rbutinelﬁ monitored
by thin layer chromatography using Merck Kieselgel
60 F,, plates. 'H Nuclear magnetic resonance (rimr)
spectra were recorded using Bruker AC-300 and Varian
Unity 300 spectrcometers and were in all cases
censistent with the proposed structures. Chemical
shifts are given in parts per million (&) downfield
from tetramethylsilane using standard conventional
akbraviations for the designation of major peaks,
e.g singlet (s), doublet (d), doublet of doublets
(dd), <riplet (t), guartet (g¢), multiplet (m), and
broad (b). LRMS means low resolution mass spectrum. -
Roem temperature is 20-25°C.
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PREPARATION 1

1-Acetvipiperidine-4-carboxvlic acid

X
-

Iz

N
A

07 CH,

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

anhydride and the resulting solution heated at reflux under a nitrogen

ammosphere for 48 hours. The flask contents were aliowed to cool then
concencrated 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 oif white solid (160 g, 0.94 moles, 58%), mp 164-166 °C (IPA-ethylacetate),

8 (300 MHZz:CDCl) 1.7 (2H, m), 2.0 (2H, m), 2.2 (3H, s), 2.6 (1H, m), 2.85 (1H,

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

PREPARATION 2

1-Acetvipiperidine-4-(2-ox0-2-phenviethvl)carboxamide
0
0~ OH 0 'ﬁ\)\@
&
N
A

N
X

07 CH, 07 CH,

Carbonyidiimidazole (CDI) (212.0 g, 1.31 moles) was added portionwise to a
stirrec swspension of 1-acetyipipendine-4-carboxylic acid (200.0 g, 1.17 moles) in
dry cichioromethane under nitrogen at room temperature [care CO, evolution].
The resulting solution was then stirred at room temperature under nitrogen for 2
hours. cAminoacetophenone hydrochioride (210 g, 1.22 moles) was added

followed oy tnisthylamine (170 cm?, 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 hydrechioric acid (21, 2M) and
deionised water (2x1l), dried over anhydrous sodium suiphate and concentrated
under reduced pressure to give the title compound as an orange solid (300 g, 1.04
moles, 79%), Rf 0.15 (95:5 CHCl::MeOH), mp 161-162 °C, 84 (300 MHz;CDCl3) 1.7
(2H, m), 1.9 (2H, m), 2.1 (3H, ), 2.5 (1H, m), 2.7 (1H, 1), 3.1 (1H, 1), 3.9 (1H, d), 4.6
(1H, d), 4.8 (2H, d), 6.6 (1H, 5), 7.5 (2H, m), 7.6 (1H, m), and 7.9 (2H, d).
PREPARATION 3
3-Benzoyl-5-{4-(1-acetylpiperidinyl)}-1.2.4-oxadiazole

H 0
bSO CS ¥
"
- Y0
) CH
N ‘ \nf 3
0

A

0% cH,

1-Acetyipiperidine-4-(2-oxo-2-phenylethyi)carboxamide (294 g, 1.02 moles) was
dissolved in glacial acetic acid (1.5 I) with gentle warming. A solution of sodium
nitrite (100 g) in deionised water (120 cm®) 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 cm®) 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 cm®, 10% wiv), and deionised water (500 cm®). The resulting
organic fraction was dried over anhydrous sodium sulphate and concentrated
uncler reduced pressure to give the title compeund as a pale yellow solid, (231 g,
0.77 moles, 77%), Rf 0.26 (95:5 CH.ClzMeOH), mp 97-100 °C. & (300
MHz:CDCla) 1.9 (2H, m), 2.1 (3H, s), 2.2 (2H, m), 2.9 (1H, 1), 3.3 (2. m), 3.9
(1H, d), 4.5 (1H,'d), 7.5 (2H, 1), 7.6 (1H, 1), and 8.2 (2H, d); m/z (LRMS) 322
(MNa"), 317 (MNH,"), and 300 (MH").
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PREPARATION 4

3-Benzoyl-5-(4-piperidiny!)-1.2.4-oxadiazole hydrochioride

N—O
1o, N—O
N —_— L -
0 N CH, . N
‘g’ NH.HC!

20

3-Benzoyl-5-{4-(1-acstylpiperidiny])}-1,2,4-oxadiazole (230 g, 0.77 moles) was
dissolved in HCI saturated methanol (2.5 1) and heated at reflux for 24 hours. The
flask contents were then allowed to cool and concentrated hydrochioric acid (10
cm”) was added. The reaction mixture was then heated at reflux for a further 20

5  hours after which tic showed no starting material remaining. The flask contents were
ther: ccoled in an ice-acetone bath ;‘roducing a white solid which was filtered and
wasined with ethyl acetate to afford the title compound (175 g, 0.58 moles, 75%), mp
224-227 °C, 3y (300 MHz;CDCl) 2.1 (2H, m), 2.3 (2H, m), 3.1 (2H, m), 3.3 (2H, m),
3.6 (1H. m), 7.6 (2H, m), 7.8 (1H, m), and ¢.1 (1H, s); m/z (LRMS) 258 (MH™),

PREPARATION 5
10 3-Benzovyl-5-{4-(1-benzvipiperidinyi)}-1 .2.4-0xadiazole

Senzyl tromide (67 cm®, 0.56 moles) was added to a mixture of 3-benzoyl-5-(4-

eiperidiinyi)-1,2,4-oxadiazole hydrochioride (165 g, 0.56 moles) and solid potassium
carborais (194 g, 1.40 moles) in butan-2-one (1.6 1). The flask centents were then
strred 2! ambient temperature under nitrogen for 48 hours. Deionised water (1.3 1)

15 wasthen acded and the mixture stirred vigorously for 1 hour, The organic layer was

collect=c and the remaining aqueous fraction extracted with ethyl acetate (500 cm?).
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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
80" silica) eluting with 8% methanoi 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 CH,Cl:MeOH), mp 67-69 °C, & (300 MHz:CDCla)
2.1(6H, m), 2.9 (2H, d), 3.1 (1H, m), 3.6 (2H, 5), 7.3 (SH, m), 7.5 (2H, 1), 7.7 (1H, 1),
and 8.3 (2H, d); m/z (LRMS) 348 (MH"). i

PREPARATION 6
2-tent-Butyldimethvisiloxyphenylacetonitrile

OH OTBDMS
@/\\N > @/\\N

Mandelonitrile (50 g, 0.38 moles) and imidazole (64 g, 0.94 moles) were
dissolved in DMF (100 cm®) 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 warmed
to 35°C and stirred at that temperature for 18 hours. The reaction mixture was
then cooled and partitioned between ethyi acetate (3x100 cm®) and deionised
water (100 cm®). The combined organic fractions were then washed with brine
(100 cm?), dried over anhydrous magnesium sulphate and concentrated under
reduced pressure to give the crude product as a yellow oil. Flash
chromatography (600 g kieselge! 60 silica) eluting with 20% dichloromethane in
pertane gave the title compound as an oil (77 g, 0.31 moles, 82%), & (300

MHz:CDCl) 0.1 (3H, s), 0.2 (3H, s), 1.0 (9H, 5), 5.5 (1H, s), and 7.4 (5H, m).
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PREPARATION 7

a-tert-Butvidimethvisiloxvbenzviamidoxime

OTBDMS OTBDMS

Solid potassium carbonate (54 g, 0.39 moles) was added to a mixture of of 2-
ten-bixtyldimethylsiloxyphenylacetonitrile (45 g, 018 moles) and hydroxylamine
hydrochloride (25 g, 0.36 moles) in ethanol (450 cms) 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 dichioromethane (3x150 cm®) and deionised water (100 cm®). The
cambined organic fractions were then washed with brine (100 cm®), 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%). &, (300
MH2;CDCls) 0.1 (3H, s), 0.2 (3H, s), 1.0 (9H, 5), 4.8 (2H, bs), 5.3 (1H, bs), 7.3
(8H, m), and 7.5 (2H, m).

PREPARATION 8

3-{c-ten-Butvidimethvisiloxvbenzvl)-5-{4-(1-benzyipiperidinyl)}-1.2 .4-oxadiazole

o=t — S 000

a-tert-Butyldimethylsiloxybenzylamidoxime (53.2 g, 0.18 moles) was dissolved in
THF (400 cm ) and powdered 4A sieves (10 g) were added. The resuiting
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 ponionwise
and the flask contents were allowed to warm to room temperature slowly so as to
cerarof effervescence. When hydrogen evolution had ceased. a soluticn of ethyl

N-benzyipiperidine-4-carboxylate (45 g, 0.18 moles) in THF (125 cm®) 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 cm®) and deionised water (200 crn®).
The combined organic fractions were then washed with brine (100 cm?), dried over
annydrous magnesium sulphate and concentrated under reduced pressure to give
the title compound as a tan coloured oil (62 g, 0.13 moles;, 72%), 8y (300
MHz,CDCls) 0.1 (3H, s), 0.2 (3H, s), 1.0 (9H, s), 2.0 (6H, r}l), 2.9 (3H, m), 3.5 (2H, s),
6.0 (1H, s), 7.3 (8H, m), and 7.5 (2H, m).

PREPARATION 9
3-(a-hydroxybenzyl)-5-{4-(1-benzylpiperidinyl)}- 1.2 4-oxadiazole

S0~ Yoo

Tetrabutyl ammonium fluoride (237 cm’, 1M in 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 cm®) at 0°C. The resulting
mixture was then ailowed to warm to room temperature and stirred for a further
20 minutes. The flask contents were then partitioned between ethyl acetate
(3x20G cm®) and deionised water (200 cm®) and the combined organic fractions
washed with brine (100 cm®), 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, 11.8. Ca1Hz3Ns02."/2H0 requires C, 70.4; H,
€.8; N, 11.7 %); 84 (300 MHz:CDCl3) 2.0 (6H, m), 2.8 (4H, m), 3.5 (2H, s), 5.9
(1H, d}. and 7.3 (10H, m); m/z (LRMS) 350 (MH™).
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PREPARATION 10

3-Benzovl-5-{4-(1-benzvipiperidinvi)}-1 .2.4-oxadiazole

Ni— 0 Nl— 0
N —> N’
HO N fo) N

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

stirred solution of 3-(a-hydroxybenzyl)-5-{4-(1-benzylpiperidinyl)}-1 2,4~
oxadiazole (45.0 g, 0.19 moles) in dry THF (300 cm®) at room temperature over a
pericd of 2 hours. The resulting mixture was then stirred at room temperature for

s 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 énd the resulting solution was filtered then
cocled 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 all respects to that

10 Pprepared according to Preparation 5.

PREPARATION 11
2-(1.1-Diohenyi-1-hydroxvmethv)-5-(4-piperidinvi) -1 2.4-oxadiazole

O N=0 O N—0
- U,
N ) N
O OH N O OH NH

c-Chlaroethyichioroformate (0.27 cm®, 2.5 mmoles) was added dropwise to a
sarred solution of 3-(1,1-diphenyl-1 -hydroxymethyl)-5-{4-(1-benzylpiperidinyl)}-
1.2.4-axadiazole (1.00 g, 2.30 mmoles) in dry dichioromethane (10 em?) at 0°C
uncer nitrogen. The resulting solution was stirred at 0°C for 40 minutes then

15 concsnirated under reduced pressure. The resulting residue was dissolved in
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methanol (20 cm®) and heated at reflux for 40 minutes. The flask contents were
then ccoled, concentrated under reduced pressure and partitioned between
dichlorcmethane (100 cm®) and saturated aqueous sodium bicarbonate (50 cm").
The organic fraction was dried over anhydrous sodium sulphate then concentrated
urider 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
(0.8 g, 2.0 mmoles, 80%), Rf 0.05 (80:10 CHgClZ:MeOf-I), &4 (300 MHZ;,CDCl3) 1.9
(2H, m). 2.2 (2H, m), 2.8 (2H, t), 3.1 (1H, m), 3.3 (2H, m), 4.2 (1H, b), and 7.4 (10H,
m): m/z (LRMS) 336 (MH").

PREPARATION 12
3-(1-Cyciobutvi-1-phenyl-1-hvdroxvmethyl)-5-(4-piperidinyl) -1 .2.4-oxadiazole

N—0 N—0
N- —> N°
OH N OH NH

c-Chloroethylichloroformate (3.30 g, 23.0 mmoles) was added dropwise to a

stirrec solution of 3-(1-cyclobutyl-1-phenyl-1 -hydroxymethyl)-s-{4-(1 .
benzyipiperidinyl)}-1,2,4-oxadiazole (8.52 g, 21.0 mmoles) in dry toiuene (100
em®). The resulting mixture was then heated at reflux under nitrogen for 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 (80 cms) and heated at reflux for 40 minutes. The flask contents were
tnien cooled, concentrated under reduced pressure and partitioned between
cachioromethane (100 cm3) and saturated aqueous sodium bicarbonate (50 cm®).
The organic fraction was dried over anhydrous sodium sulphats then
conceritrated under reduced pressure. Fiash chromatography (25 g “Kieselgel
€C" siiica) eluting with 5 to 15% methanol in dichloromethane gave the title

-

cempaound as a white foam (1.63 g, 5.2 mmoles, 23%), &, (300 MHz:CDCl3) 1.7
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(6H, m), 2.0 (4H, m), 2.7 (4H, m), 3.1 (1H, m), 3.2 (2H, m), 3.3 (1H, m), 7.3 (3H, m),
and 7.5 (2H, d); m/z (LRMS) 315 (MH").

EXAMPLE 1
3-(1.1-Diphenyl-1-hvdroxvmethvi)-5-14-(1-benzyipiperidinvi)}-1.2 4-oxadiazole

Phenyl lithium (5.0 cm®; 1.8M in cyclohexane, 9.0 mmoles) was added dropwise
3 1o a stirred solution of 3-benzoyl-5-{4-(1-benzylpiperidinyt)}-1,2,4-oxadiazole (3.0
g, 8.6 mmoles) in dry tetrahydrofuran (40 cm®) at -78°C under a nitrogen
atmc‘>sphere. The resulting solution was allowed to warm to room temperature
over a period of two hours and was then partitioned between ethyl acetate (3x50
cm*) and brine (20 cm®). The combined organic fractions were then dried over
10 anhydrous sodium sulphate and concentrated under reduced pressure. Flash
chromatography (30 g “Kieselgel 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. Ca7HsN305."/4H,0 requires C, 75.4; H, 6.45: N,
9.8 %); & (300 MHZ;CDCl3) 2.0 (BH, m), 2.8 (2H, m), 3.5 (2H, s), 3.7 (1H, s}, and

15 7.3 (15H, m); miz (LRMS) 426 (MH").

EXAMPLE 2

3-(1- rButvt-1-phenvl-1-hvdroxvmethvl)-5-{4-(1-benzyipiperidinv)}-1.2 4-oxadiazole

QLS S
S el Rt s
0] N

Ot k,N
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The title compound was prepared by a simifar methed to that described in Example
1 substituting butyl lithium (2.5 Min hexane, 1.1 mole equivalents) in place of phenyl
litnium tc give the title compound, (Found C, 73.5; H, 7.8; N, 10.0. CasHa1N3O5
requires C, 74.0; H, 7.7; N, 10.4 %); 84 (300 MHz;CDCl;) 0.8 (3H, m), 1.3 (4H, m),
2.1 (8H, m), 2.8 (3H, m), 3.2 (1H, s), 3.5 (2H, m), 7.3 (8H, m), and 7.5 (2H, d); m/z
(LEMS) 406 (MH").

EXAMPLE 3
3-{1-12-Thienvl)-1-phenvl-1-hvdroxymethvi}-5-{4-(1 -benzyipiperidinyi)}-1.2.4-

oxadiazole

N o e o

r+Butyi lithium (1.3 cm 2.5Min hexane, 3.25 mmoles) was added dropwise to a
stirred solution of thiophene (0.3 cm®, 3.0 mmoles) in dry tetrahydrofuran (30
cm®) 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-
benzyipipendinyl)}-1,2,4-oxadiazole (1.0 g, 2.9 mmoles) in dry tetrahydrofuran
(30 cm:‘) was then added in one portion and the resulting mixture stirred at -78°C
forcne 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 cma) and brine (20 cmz). The
comoinad organic fractions were then dried over anhydrous sodium sulphate and
concenrated under reduced pressure. Flash chromategraphy (30 g “Kieselgel
€Q" silica) eluting with 40% ethyl acetate in hexane then gave the title ccmpound
(C-BZ g, 1.9 mmoles, 66%) (Found C. 68.6; H, 5.9: N, 8.5. CpsHzsNa0,S. /uH,0
requires C, €8.9; H, 5.2, N, 2.6 %); & (300 MHz:CDCly) 2.1 (8H, m), 2.8 (3H, m),

3.3(2H.8),3.85(1H. 5), 6.9 (2H, m). 7.3 (9H, m}, and 7.5 (2H. m); m/z {LRMS)
432 IMED),
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EXAMPLES 4-9

The compounds of the following tabulated examples of the general formula

shown telow were prepared by reaction of 3-benzoyl-5-{4-(1~benzylpiperidinyl)}~
1,2,4-oxadiazole with the appropriate organolithium agent using a similar method to
that described in Example 3.
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EXAMPLE 10
3-(¢-Gvclobutvl-1-phenyl-1-hvdroxvmethyvi)-5-{4-(1 -benzvibiperidinvi)i-1.2 4-

oxadiazole

OO

Cyclobutylbromide (21.7 cm®, 0.23 moles) was added dropwise to a suspension
of magnesium tumings (5.7 g, 0.23 moles) in dry diethyl ether (50 cm®) 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 te a stirred solution of
3-benzoyl-5-{4-(1-benzylpiperidfﬁyi)}-1,2,4-oxadiazole (40.0 g, 0.115 moles) in
diethyi ether (400.cm®) and tetrahydrofuran (100 cm®) 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 cm®) added cautiously, Deionised
water {500 cm®) was then added and the mixture extracted with ethyl acetate
(2x200 cm®). The combined organic fractions were then dried over anhydrous
scdium sulphate and concentrated under reduced pressure. Flash
chromatography (500 g “Kieselgel 60" 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. CasHagNy02. /sHz0 requires C, 78.5; H, 7.3; N, 10.3 %): & (300
MHz:CDCl) 1.9 (12H, m), 2.9 (3H, m), 3.2 (1H, s), 3.3 (1H, m), 3.5 (2H, s), 7.3
(8H, m}, and 7.5 (2H, d); m/z (LRMS) 403 (MH").

HFLC (“Chiraipzk AD" column, 2.5 x 25 cm) eluting with 20% isopropanc!. 0.06%
triffucroacetic acid, 0.03 % diethyiamine in hexane at 7 em¥minute then cave
(-}-3-{1-cyclobutyl-1-chenyl-1-hydrexymethyl)-5-{d-(1 -benzyipicericinyh)i-1.2.4-
oxadiazole . [uip—48°, ¢ C.1, dichioromethane: and (+)—3—(1~~:ycicbutyl-‘:-p'neny|-

1-hvaroxymethyl)-5-{d-{ i-cenzyiciperidinyl)}-1.2.4-0xadiazsle | Cio+31%. ¢ 0.1,
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dichloromethane; (Found C, 74.3; H, 7.2: N, 10.4. Ca5H:eN30; requires C, 74.4: H,
7.2, N, 10.4 %).

EXAMPLES 11-15

The compounds of the following tabulated examples of the generzl formula
shown below were prepared by reaction of B-benzoylis-{4-( 1-benzylpiperidinyl)}-
1,2,4-oxadiazole with the appropriate Grignard reagent using a similar method to
that described in Example 10.
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EXAMPLE 16

3-(%.1-Dichenvi-1-hvdroxvmethv)-5-14-{1 -(4-fluoroohenvlmethvhoioeridinvl11~1 2.4-

oxadizzole

D s oy
N > N F
O OH NH O OH & N

Solid sodium bicarbonate (0.20 g) was added to a stirred solution of 3-(1,1-
dihenyl-1-hydroxymethyl)-5-(4-piperidinyl)-1,2,4-oxadiazole (020 g, 0.6
mmoles) and 44luoro-phenylmethyl chioride (0.075 cm® 0.6 mmolesv) in dry
5 dimethyiformamide (1 cm®. The resulting mixture was stirred under nitrogen at
room temperature for 24 hours then partitioned between ethyl acetate (3x2£) cm®)
and saturated aqueous sodium carbonate (20 cm®). The combined organic
fractions were then dried over anhydrous sodium sulphate ‘and concentrated
under reduced pressure. Flash chromatography (40 g "Kieseigel 60" silica)
10  eluting with 30-50% ethyl acetate in hexane then gave the title compound (0.07
g, .16 mmoles, 26%) (Found C, 72.6; H, 5.95; N, 9.4, CarHz6N30,F requires C,
73.7,H, 3.9 N, 9.5 %); 84 (300 MHZz,CDCls) 2.1 (6H, m), 2.9 (3H, m), 3.5 (2H, s),
3.75 (1K, s), 6.95 (2H, d), and 7.4 (12H, m); m/z (LRMS) 444 (MHY,

EXAMPLES 17 AND 18

The ccmpounds of the following tabulated examples of the general formula
15 shewn bslow were prepared by reaction of 3-(1,1~diphenyl-1-hydroxymethyl).s.
(4-zipendinyh)-1,2,4-oxadiazole with the appropriate alkyl halide using a similar

metncd 1o that cescribed in Example 16.

D) s
N/\/\
O CH K,M;_..
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EXAMPLE 19

3-11-Cvciobutvl-1-nhenvi-1-hvdroxvmethvi)-5-14-{1-( 4-methoxvbenzvihpiperidinyi}-

1.2.4-oxadiazole

NI— (0] Nl'- (@]
N’ —> N OMe
COH NH OH N

Aczetic acid (0.04 g, 0.6 mmoles) was added to a stir(ed solution of 3-(1-
cyclobutyl-1-phenyl-1-hydroxymethyl)-5-(4-piperidinyl)-1 2,4-oxadiazole (0.16 g,
C.3 mmoles) in dry tetrahydrofuran (15 cms) at ambient temperature under
nitrogen. 4-Methoxybenzaldehyds (0.082 g, 0.6 mmoles) and sodium
trizcetoxyborohydride (0.212 g, 1.0 mmoles) were then added and the resulting
mixture stirred at ambient temperature under nitrogen for 6 hours. The flask
centents were then partitioned between dichloromethane (100 cm’) and
saturated aqueous sodium bicarbonate. The organic fraction was collected,
drtad over anhydrous sodium sulphate, and concentrated under reduced
pressure to give a brown oil. Flash chromatography (“Kieselgel 60 silica) eluting
with 30-20% etnyl acetate in hexane then gave the title compound (0.125 g, 0.28
mroles, 56%) (Found G, 71.1; H, 7.25; N, 8.6. CasHaiNaOs. s H,0 requires G,
71.7H,7.2; N, 9.6 %); & (300 MHz;CDCl3) 1.6-2.2 (12H, m), 3.2 (1H, s), 3.3
(1H.1), 3.4 (2H, s), 3.8 (3H, 5), 6.95 (3H, m), 7.3 (4H, m), and 7.5 (2H, m); m/z
(LREMS) 234 (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-cycloQuty|-1-pheny|-1-
Frydroxymethyl)-5-(4-piperidinyl)-1,2,4-oxadiazole with‘the appropriate aldehyde
using a similar method to that described in Example 19.
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EXAMPLE 26

3-(1-Cvclobutvl-1-phenvi-1-hvdroxvmethvi)-5-14-{1-( 2-phenoxvethvipineridinvili-

1.2.4-oxadiazole

Nl-—O N‘—O;
e V0
OH NH OH N"/\O

2-Phenoxybromeethane (0.10 g, 0.5 mmoles) was added to a solution of 3-(1-
cyclooutyl-1-phenyl-1-hydroxymethyl)-5-(4-piperidinyl)-1,2,4-oxadiazole (0.16 g,
0.5 mmoles) in dry tetrahydrofuran (15 c¢cm® at ambient temperature under

5 nitrogen. Ethyldiisopropylamine (Q.13 g, 1.0 mmoies) was then added and the
resulting solution stirred at ambient temperature for 7 days. The flask contents
were then partitioned beiween ethyl acetate (3x30cm® and saturated aqueous
sedium bicarbonate solution (10 cm3). The combined organic extracts were then
dried and concentrated under reduced pressure. Flash chromatography

10 ("*Kieselgel 60" silica) eluting with 3% methanol in dichloromethane then gave the
tithe compound (0.022 g, 0.05 mmoles, 10%) & (300 MHz,CDCly) 1.6-2.2 (10H,
m}, 2.3 (2H, 1), 2.8 (2H, 1), 2.9 (1H, m), 3.0 (2H, m), 3.2 (1H, s), 3.3 (1H, q), 4.1
(24, 1), €.9 (3H, m), 7.3 (5H, m), and 7.5 (2H, m); m/z (LRMS) 434 (MH™).

EXAMPLE 27
3-(*-Cvcicbutvi-1-phenvl-1-hvdroxvmethv-5-14-{1-( a-methvibenzvi\piperidinvill-
15 1.2.4-0xadiazole

| N9 @ N—0O
: V’;@ > ‘\/
! N
l OH NH [ o N\/@
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The above compound was prepared by reaction of 3-(1-cyclobuty|-1.pheny(-1 -
hydrexymethyl)-5-(4-piperidinyl)-1,2,4-oxadiazole with a-methylbenzy! bromide using
a method similar to that described for Exampie 26.

(Found C, 73.8; H, 7.4; N, 9.6. CasHa1N302."/5 Ho0 requires G, 73.8;H,7.5 N
8.9 %); & (300 MHz;CDCl3) 1.3 (3H, s), 1.6-2.2 (12H, m), 2.8 (2H, m), 3.0 (1H, m),
3.2 (1H,s), 3.3 (1H, 1), 3.5 (1H, m), 7.2 (8H, m), and 7.5 (2H, m); m/z (LAMS) 419
(MH7).
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CLAIMS
1. A compound of the formula
o)™}
c— 2 Y
l N «
R! =
N Y\R3
R2

wherein R’ is C;-Cs alkyl, halo-(C1-Cs alkyl), Ca-C; cycloalkyl, C»-Cs alkynyl,

hydroxy-(Cz-Cs alkynyl), (C1-Cs alkoxy)-(Co-Cs alkynyl), aryl, aryl-(C,-C,
alkyl), heteroaryl or heteroaryl-(C;-C, alkyl);

R?is H or C,-C, alkyt:

R’ is aryl, heteroaryl, 2,3-dihydrobenzofuranyl o C,-C, cycloalkyl:

XisQorS;

and Y is a direct link, -CHz-, -(CHa)z- or -CH,0-:

or a pharmaceutically acceptable salt thereof.
2. Acompound as claimed in claim 1 wherein the aryl group is phenyl or
naphthy! both optionally substituted by up to 3 substituents each independently
selected from C;-C, alkyl, C1-Cs alkoxy, hydroxy, halo and trifluoromethyl.
3. A compound as claimed in claim 2 wherein the aryl group is selected from
pheny] optionally substituted by 1 or 2 substituents each independently selected
Zrom C-C, alkyl, C4-C4 alkoxy, hydroxy, halo and trifluoromethyl; and naphthyl.
4. " Acompound as claimed in claim 3 wherein the aryl group is phenyl,
fluorophenyl, dichlorophenyl, hydroxyphenyl, methoxyphenyl or naphthyl,
E. A compound as claimed in any one of the preceding claims wherein the
ketercaryl group is thienyl, pyridyl, thiazolyl, benzothiazolyl, thiadiazolyl, pyrazolyl
or pynmidinyl, all optionally substituted by 1 or 2 substituents each independently
sslected from C4-C, alkyl, C1-Cs alkoxy, hydroxy and halo.
€ A compound as claimed in claim 5 wherein the heteroaryl group is thienyl,
ryridyl. thiazolyl or benzothiazolyl.
7~ Acompound as claimed in any one of the preceding claims wherein R'is

C--Cs alkyl; pentafiuorosthyl; Ce-Ce cycloalkyl; ethynyl; -C=C-CH,0OH:
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-C=C-(CHy)4-0OH:

a phenyl group optionally substituted by 1 or 2 substituents each independently
selected from halo, C;-C, alkyl, C1-C4 alkoxy and hydroxy; naphthyt: or a
heteracyclic group selected from thienyl, pyridyl, thiazolyl and benzothiazolyl, ali
optionally substituted by halo, C+-C4 alkyl, C1-C4 alkoxy or hydroxy.

8. A compound as claimed in any one of the preceding claims wherein R? is H
or CHj. 5

8. A compound as claimed in any one of the preceding claims wherein R® is
phenyt optionally substituted by 1 or 2 substituents each independently selected
from halo, C4-C, alkyl, C4-C4 alkoxy and hydroxy; 2,3~dihydrobenzofuranyi; Cs-Cy
cycloalkyl or thienyl.

10. A compound as claimed in any one of the preceding claims wherein X is O.
11. A compound as claimed in any one of the preceding'claims wherein Y is a
direct link, -CHo- or -CH,0-. .

12.  3-(1-Cyclobutyl-1-phenyi-1-hydroxymethyl)-5-[4-(1 -benzylpiperidinyl)}-1,2,4-
oxadiazole; or (+)-3-(1-cyclobutyl-1-phenyl-1-hydroxymethyl)-5-[4-(1-
benzyipiperidinyl)}-1,2,4-oxadiazole.

13. A phammaceutical composition comprising a compound of the formula () 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 formuia (I) or pharmaceutically acceptable salt thereof
as claimed in any one of claims 1 to 12, for use as a medicament.

18. The use of a compound of the formula (1) or pharmaceutically 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 (11):-

< > C lH ‘ 1Y)
. (1

o



10

15

20

010838

38

where X, Y, R? and R® are as defined in claim 1.

17. A process for preparing a compound of the formuta (1) as claimed in claim 1
cr a pharmaceutically acceptable sait thereof, which comprises reacting a
compound of the formula (1) as claimed in claim 16 without a Grignard,
crganclithium or organocerium reagent of the formula:-

R'MgHal, R'Li or R'CeCly:

where Hal is Cl or Br and R' is as defined in claim 1, in an organic solvent;

said process being foliowed by, optionally, conversion of the product of the
formula (1) into a pharmaceutically acceptable salt.

18. A process according to claim 17, wherein a reagent of the formula R'MgBr
or R'Li is used, R’ being as defined in claim 17.

1€. A process for preparing a compound of the formula (1) as claimed in claim
1, or a pharmaceutically acceptable salt thereof, which comprises the reaction of a

‘compound of the formula (lll) or base salt thereof:-

N—X
OH
4 -
Rl
NH

wherein R’ and X are as defined in claim 1,
with either (a) a compound of the formula (IV):-

Q-CH(R)-Y-R®  ..(V)

wherein Q is a leaving group and R2, R%and Y are as defined in claim 1:
or (b) an aldehyde or ketone of the formula

R-Y-C-R? -~(V)
o

wherein R, R® and Y are as defined in claim 1, in the presence of a reducing
agemt and in an organic solvent; said process being followed by, optionally,
conwversicn of the product of the formula (1) into a pharmaceutically acceptable
salt.
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20. A process as claimed in claim 19, wherein the leaving group is tosyloxy,
mesyloxy, trifluoromethanesutfonyloxy, Cl or Br, and wherein the reducing agent is
sodium triacetoxyborohydride or sodium cyancborohydride,

21. A process as claimed in claim 19 or 20 wherein when the free base of
campound (11l) 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 acig 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 for preparing the compound 3-(1-cyclobutyl-1-phenyi-1-
hydroxymethyl)-5-[4-(1-benzylpiperidinyl)]-1,2,4-oxadiazole, characterised by
reacting cyclobutyimagnesium bromide with 3-benzoyl-5-[4-(1-benzylpiperidinyl)]-
1,2,4-oxadiazole, followed by, if dg_sired, 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 ciaims 1 to 12, or of a pharmaceutical composition as claimed in claim 13.
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