
EP 0 388 054 B1 Description This invention relates to certain 3-substituted
pyrrolidine derivatives. The compounds of the invention are muscarinic
receptor antagonists which are selective for smooth muscle muscarinic sites
over cardiac muscar- 5    inic 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 smooth muscle
which can, for example, be found in the gut, trachea and bladder. Such
diseases include irritable bowel syndrome, diverticular disease, urinary
incontinence, oesophageal achalasia and chronic obstructive airways
disease. EP-A-0035463 describes certain N-substituted-arylalkyl and
arylalkylene aminoheterocyclics as cardio- io  vascular antihistaminic and
antisecretory agents. According to the invention there are provided
compounds of the formula:- 15 [err]               (I) 20 25  and their
pharmaceutically acceptable salts, wherein Y is a direct link, [err]
[err] or [err]; R is -CN or [err]; and 30        [err] is a group of the
formula:- 35                [err]                                     or
where 40        X and [err] are each independently 0 or [err]; m is 1, 2 or
3; and "Het" Is pyridyl, pyrazinyl or thienyl. R is preferably [err]. The
compounds in which R is CN are useful as synthetic intermediates. 45 m is
preferably 1. [err] is preferably 50
[err] or "Het" 55        where X, [err], m and "Het" are as defined for
formula (I). [err] is more preferably:- 2   



EP 0 388 064 B1 [err] Y is preferably a direct link or [err]. Y is most
preferably [err]. 'Het" Is preferably pyridyl. 10      The anticholinergic
activity of the present compounds resides in both the 3R-forms and
3S-forms, i.e., the compounds having R and S stereochemistry, respectively,
at position 3 of the pyrrolidine ring, and of course in the 3R,S-(racemic)
forms of the compounds (I). The 3S- forms are generally the most active.
The pharmaceutically acceptable salts of the compounds of formula (I)
(R=[err]) include acid addition salts such as the hydrochloride,
hydrobromide, hydrofluoride, sulphate or bisulphate, phosphate or hydrogen
15  phosphate, acetate, besylate, citrate, fumarate, gluconate, lactate,
maleate, mesylate, succinate and tartrate salts. For a more comprehensive
list of pharmaceutically acceptable salts see, for example, the Journal of
Pharmaceutical Sciences, Vol. 66, No. 1, January 1977, pages 1-19. These
salts can be prepared convention- ally, 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. 20      The compounds of the formula (i) can be prepared by a
number of routes, including the following:- Route A This can be illustrated
as follows:- 25 30                                     [err]     Compounds
(I) Y, R and [err] are as defined for formula (I) and Q is a leaving group,
e.g. Br, Cl, I, [err] alkanesulfonyloxy 40  (e.g. methanesulfonyloxy),
benzenesulfonyloxy, toluenesulfonyloxy (e.g. p-toluenesulfonyloxy) or
trifluorome- thanesulfonyloxy. Preferably, Q is Cl, Br, I or
methanesulfonyloxy. The reaction is preferably carried out in the presence
of an acid acceptor such as sodium or potassium carbonate or bicarbonate,
triethylamine or pyridine, and In a suitable organic solvent, e.g.
acetonitrile, at up to the reflux temperature. Reaction temperatures of
60-[err] are usually desirable and it is generally convenient 45  to carry
out the reaction under reflux, although in some instances the reaction may
proceed at a suitable rate at room temperature, lodo is often a
particularly suitable leaving group but since the starting materials (III)
are sometimes most conveniently available as chlorides the reaction can
also be carried out using the compound (III) as a chloride but in the
presence of an iodide such as sodium or potassium iodide. In the preferred
tech- nique, the compounds (II) and (III) are refluxed together in
acetonitrile in the presence of potassium carbonate 50  or sodium
bicarbonate. The product (I) can be Isolated and purified conventionally.
The 3R,S-, 3R- or 3S- forms of the starting material (II) can be used so as
to obtain the 3R,S-, 3R- or 3S- forms, respectively, of the product (I).
The starting materials of the formula (II) can be obtained by conventional
procedures such as those de- scribed in the folowing Preparations. The
starting materials of the formula (III) are in general known com- 



55   pounds which can be prepared by conventional techniques. The
preparation of any novel starting materials of the formula (III) used In
the Examples is however described in the following Preparations section. 3
EP 0 388 054 B1 Route B The compounds of the formula (I) in which R is
[err] can also be prepared by the hydrolysis of the 5   corresponding
nitriles, e.g. using concentrated aqueous mineral acid (typically
concentrated aqueous [err]). The hydrolysis Is typically carried out using
concentrated aqueous sulphuric acid, preferably 80-98% sul- phuric acid and
most preferably 95% [err], with heating at e.g. 70-[err]. The product can
then be isolated and purified by conventional procedures. 10  Route C This
route Is useful for preparing compounds in which Y is [err] and [err] Is 2-
or 4-pyridyl or pyrazinyl and can be represented as follows:- 15 25
or 30 R is as defined forformula (I). Clearly the vinyl group must be
attached to the 2- or 4-position ofthe pyridine 35  ring. The reaction is
typically carried out with heating, e.g. at about [err] to 110C and
preferably under reflux, in a suitable organic solvent, e.g. dioxan. In
some instances, the use of a basic (preferably a strong base which is
soluble in an organic solvent such as N-benzyltrimethylammonium hydroxide
["Triton B"]) or acidic (preferably a [err] alkanoic acid) catalyst may be
beneficial. 40 Route D Compounds of the formula (I) in which R is [err] and
[err] is a group of the formula:- 50  can be prepared by the reduction of
the corresponding compounds of the formula (I) In which [err] is a group of
the formula:- 55                                           [err] The
reduction can be carried out conventionally, e.g., by hydrogenation or by
using stannous chloride, tributyltin hydride or a trialkysilane (e.g.
triethylsilane). 4    



EP 0 388 054 B1 The preferred technique Is catalytic hydrogenation,
typically using [err]/Pd/C atfrom aboutatmospheric pres- sure up to about
60 psi (413.6 kPa) in a suitable solvent, e.g. acetic acid. 5   Route E
This route, which prepares a compound of the formula (I) in which R is
[err], Y is [err] and [err] is 2,3- dlhydrobenzofuran-5-yl or indan-5-yl,
Involves the reduction of a compound of the formula:- 10 [err] 20  where
[err] is 25                                 [err] where the dotted line
represents an optional bond. The reduction can be carried out similarly to
Route D above. When the dotted line represents a bond, the 30 reduction
will reduce both the carbonyl group and the double bond in the 2,3-position
of the benzofuran-5-yl group. The preferred technique is again catalytic
hydrogenation (e.g. using [err]/Pd/C) in a suitable solvent, e.g. acetic
acid, and preferably under a hydrogen pressure of 40-60 psi (275.7 to 413.6
kPa). The starting materials (IV) can be prepared by conventional
techniques such as those illustrated in Preparations 18 and 19. 35      The
selectivity of the compounds (I,R=[err]) as muscarinic receptor antagonists
can be measured as follows. Male guinea pigs are sacrificed and the ileum,
trachea, bladder and right atrium are removed and suspend- ed in
physiological salt solution under a resting tension of I g at [err] aerated
with 95% 02 and 5% [err]. Con- tractions of the ileum, bladder and trachea
are recorded using an isotonic (ileum) or isometric transducer (blad- 40
der and trachea). The frequency of contraction of the spontaneously beating
right atrium is derived from iso- metrically recorded contractions.
Dose-response curves to either acetylcholine (ileum) or carbachol (trachea,
bladder and right atrium) are determined using a 1-5 minute contact time
for each dose of agonist until the maximum response is achieved. The organ
bath is drained and refilled with physiological salt solution containing
the lowest dose of the test 46  compound. The test compound is allowed to
equilibrate with the tissue for 20 minutes and the agonist dose- response
curve is repeated until the maximum response is obtained. The organ bath is
drained and refilled with physiological saltsolution containing the second
concentration of testcompound 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 agonist concentration to produce so  the original response is
determined ([err] value - Arunlakshana and Schild (1959), Brit. J.
Pharmacol., 14, 48- 58). Using the above analytical techniques, tissue
selectivity for muscarinic receptor antagonists is determined. Activity
against agonist induced bronchoconstriction or gut or bladder contractility
in comparison with changes in heart rate is determined in the anaesthetised
dog. Oral activity is assessed in the conscious dog determining compound
effects on, for example, heart rate, pupil diameter and gut motility. 



55      Compound affinity for other cholinergic sites is assessed in the
mouse after either intravenous or intra- peritoneal administration. Thus,
the dose which causes a doubling of pupil size Is determined 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 treatment of diseases associated with the altered motility
and/or tone of smooth muscle, such as irritable bowel syndrome,
diverticular disease, urinary incon- 5    EP 0 388 054 B1 tinence,
oesophageal achalasia and chronic obstructive airways disease, oral dosages
of the compounds will 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 patient,
individual tablets or capsules will typically contain from 1 to 250 mg of
active compound, in a suit- 5   able pharmaceutically acceptable vehicle or
carrier for administration singly or in multiple doses, once or sev- eral
times a day. Dosages for intravenous administration will typically be
within the range 0.35 to 35 mg per single dose as required. In practice the
physician will determine the actual dosage which will be most suitable for
an individual patient and it will vary with the age, weight and response of
the particular patient. The above dosages are exemplary of the average case
but there can, of course, be individual instances where higher or 10  lower
dosage ranges are merited, and such are within the scope of this invention.
For human use, the compounds of the formula (I) (R=[err]) can be
administered alone, butwill generally be administered in admixture with a
pharmaceutical carrier selected with regard to the intended route of ad-
ministration and standard pharmaceutical practice. For example, they may be
administered orally in the form of tablets containing such exciplents as
starch or lactose, or in capsules or ovules either alone or in admixture 15
with excipients, or in the form of elixirs or suspensions containing
flavouring or colouring agents. They may be injected parenterally, for
example, intravenously, intramuscularly or subcutaneously. For parenteral
admin- istration, they are best used in the form of a sterile aqueous
solution which may contain other substances, for example, enough salts or
glucose to make the solution Isotonic with blood. In a further aspect the
Invention provides a pharmaceutical composition comprising a compound of
the 20  formula (I) in which R is CONH2, or a pharmaceutically acceptable
salt thereof, together with a pharmaceut- ically acceptable diluent or
carrier. The invention also includes a compound of the formula (I) in which
R is CONH2 or a pharmaceutically ac- ceptable salt thereof, for use as a
medicament, particularly for use in the treatment of irritable bowel
syndrome. The invention further includes the use of a compound of the
formula (I) in which R is CONH2, or of a phar- 25   maceutically acceptable
salt thereof, for the manufacture of a medicament for the treatment of
diseases as- sociated with the altered motility and/or tone of smooth
muscle, such as irritable bowel syndrome, diverticular disease, urinary
Incontinence, oesophageal achalasia and chronic obstructive airways
disease. The invention yet further Includes the novel intermediates of the
formula (IV). 



The following Examples illustrate the invention: 30 EXAMPLE 1 (A)
Preparation of
3-(R,S)-(1-carbamoyl-1,1-diphenylmethyl)-1-[2-(2,3-dihydrobenzofuran-5-yl)e
thyl]pyrroli- dine 35 [err] CONH 45 A mixture containing
3-(R,S)-(1-carbamoyl-1 ,1-diphenylmethyl)pyrrolidine (0.33 g - see
Preparation 8), 5- 50 (2-bromoethyl)-2,3-dihydrobenzofuran (0.25 g - see
Preparation 13), anhydrous potassium carbonate (0.3 g) and acetonitrile (10
ml) was heated under reflux for 2 hours. The mixture was partitioned
between dichloro- methane (50 ml) and 10% aqueous potassium carbonate (10
ml), the layers were separated, and the aqueous layer extracted with
dichloromethane (3 x 20 ml). The combined dichloromethane extracts were
dried [err] and concentrated in vacuo to leave a gum which was purified by
column chromatography on silica eluting with 55   dichloromethane
containing methanol (0% up to 8%). The product-containing fractions were
combined and concentrated In vacuo to leave an oil which was crystallised
from diisopropyl ether to give the title compound as a colourless powder,
yield 0.17 g, m.p. 131-[err]. 6    EP 0 388 054 B1 Analysis %:- Found:
C,78.90; H,7.70; N,6.28; 5   Calculated for [err]:    C,78.84; H,7.90;
N,6.57. [err] N.m.r. [err]   = 7.50-7.20 (m, 11 H); 7.00 (s, 1 H); 6.90 (d,
I H); 6.70 (d, I H); 5.45-5.30 (brs, I H); 4.60- 4.50 (t, 2H); 3.60-3.45
(m, 1H); 3.25-3.15 (t, 2H); 3.05-2.50 (m, 8H); 2.10-1.95 (m, 2H) ppm. (B) A
similar procedure starting with 3-(S)-(-)-(1 -carbamoyl-1 ,1
-diphenylmethyl)pyrrolidine (1.95 g - see Prep- aration 10(B)) gave
3-(S)-(-)-(1-carbamoyl-1,1-diphenylmethyl)-1-[2-(2,3-dihydrobenzofuran-5-yl
)ethyl]pyrro- 10    lidine as a foam, yield 1.9 g, [err] - 20.6 (c 1.0,
[err]). (C) Asimilar procedure starting with
3-(R)-(+)-(1-carbamoyl-1,1-diphenylmethyl)pyrrolidine (2.8 9 - see Prep-
aration 11) gave
3(R)-(+)-(1-carbamoyl-1,1-diphenylmethyl)-1-[2-(2,3-dihydrobenzofuran-5-yl)
ethyl]pyrroli- dine as a foam, yield 1.7 g, [err] + 18.1 (c 1.0, CH2CI2).
15 EXAMPLE 2 (A) Preparation of
3-(R,S)-(1-carbamoyl-1,1-diphenylmethyl)-1-[2-(indan-5-yl)ethyl]pyrrolidine
20    [err] 



A mixture containing 3-(RS)-(1-carbamoyl-1,1-diphenylmethyl)pyrrolidine
(0.6 g - see Preparation 8), 5- (2-bromoethyl)indane (0.49 g - see
Preparation 14), anhydrous potassium carbonate (0.6 g) and acetonitrile (20
ml) was heated under reflux for 1.25 hours. The mixture was partitioned
between 10% aqueous potassium carbonate (10 ml) and dichloromethane (50
ml), the layers were separated and the aqueous layer extracted with
dichloromethane (3 x 100 ml). The combined dichloromethane extracts were
dried (MgSO4) and concen- trated in vacuo to give a gum which was purified
by column chromatography on silica eluting with dichlorome- thane contining
methanol (0% up to 6%). The product-containing fractions were combined and
concentrated In vacuo to give the title compound as a foam, yield 0.29 g.
Analysis %:- Found:                        C,80.59; H,7.99; N,6.11;
Calculated for [err]. [err]:  C,80.33; H,7.67; N,6.46. 40   [err] N.m.r.
[err]   = 8.00-7.70 (brs, 1H); 7.50-7.20 (m, 10H); 7.15 (d, 1H); 7.05 (s,
1H); 6.95 (d, 1H); 5.45- 5.30 (bra, 1H); 3.55-3.40 (m, 1H); 3.00-2.60 (m,
12H); 2.60-2.40 (m, 1H); 2.15-1.90 (m, 3H) ppm. (B) A similar procedure
starting with 3-(S)-(-)-(1-carbamoyl-1,1-diphenylmethyl)pyrrolidine (0.64 g
- see Prep- aration 10(B)) gave
3-(S)-(-)-(1-carbamoyl-1,1-diphenylmethyl)-1-[2-(indan-5-yl)ethyl]pyrrolidi
ne, yield 0.34 9, [err]    (c 1.0, [err]). 50 55    EP 0 388 054 B1 EXAMPLE
3 Preparation of 3-(R,S)-(1-carbamoyl-1
,1-diphenylmethyl)-1-(3,4-methylenedioxybenzyl)pyrrolidine 5 CONH Ph
2 [err] 15 20 A mixture containing
3-(RS)-(1-carbamoyl-1,1-diphenylmethyl)pyrrolidine (0.75 g - see
Preparation 8), 25  3,4-methylenedioxybenzyl chloride (0.51 g -
commercially available), anhydrous potassium carbonate (0.75 g) and
acetonltrile (30 ml) was stirred at room temperature for 30 minutes. The
mixture was partitioned between 10% aqueous potassium carbonate (20 ml) and
dichloromethane (50 ml), the layers were separated and the aqueous layer
extracted with dichloromethane (3 x 50 ml). The combined dichloromethane
extracts were dried [err] and concentrated in vacuo to give a foam which
was purified by column chromatography on silica 30  eluting with
dichloromethane containing methanol (0% up to 10 %). The product-containing
fractions were com- 



bined and concentrated in vacuo to give the title compound as a foam, yield
0.5 g. Analysis Found:                                 C,74.15; H,6.26;
N,6.56; Calculated for [err]    1/4 [err]: C,74.53; H,6.38; N,6.69. 40
[err] N.m.r. [err]   = 7.45-7.20 (m, 11H); 6.80-6.65 (m, 3H); 5.95 (s, 2H),
5.60-5.50 (brs, 1H); 3.60-3.40 (m, 3H); 2.90-2.70 (m, 2H); 2.70-2.55 (m,
1H); 2.50-2.40 (m, 1 H); 2.05-1.90 (m, 2H) ppm. 45  EXAMPLE 4 Preparation
of
3-(R,S)-(1-carbamoyl-1,1-diphenylmethyl)-1-[2-(3,4-methylenedioxyphenyl)eth
yl]pyrrolidine 50
[err] CONH 2 55 A mixture containing 3-(R,S)-(1-carbamoyl-1
,1-diphenylmethyl)pyrrolidine (0.3 g - see Preparation 8), 3,4-
methylenedioxyphenethyl bromide (0.247 g - see Preparation 16), anhydrous
potassium carbonate (0.4 g) and acetonitrile (10 ml) was heated under
reflux for 3 hours. The mixture was allowed to cool to room temperature, 8
EP 0 388 054 B1 water (6 ml) was added and the mixture was extracted with
dichloromethane (3 x 50 ml). The combined di- chloromethane extracts were
dried (MgSO4) and concentrated in vacuo to give a colourless foam which was
purified by column chromatography on silica eluting with dichloromethane
containing methanol (0% up to 6%). 5     The product-containing fractions
were combined and concentrated In vacuo to give the title compound as a
colourless foam, yield 0.27 g. Analysis %:- 10          Found:
C,73.44; H,6.46; N,6.62; Calculated for err] 1/3 [err]:
C,73.69; H,6.48; N,6.29. [err] N.m.r. [err]   = 7.80-7.60 (bra, 1H);
7.50-7.15 (m, 10H); 6.75-6.60 (m, 3H); 5.95 (s, 2H); 5.45-5.35 (brs, I H);
3.55-3.40 (m, I H); 3.00-2.40 (m, 8H); 2.10-1.90 (m, 2H) ppm. 20 EXAMPLE 5
Preparation of
3-(R,S)-(1-carbamoyl-1,1-diphenylmethyl)-1-[2-(2-pyridinyl)ethyl]pyrrolidin
e 25 CONH                                              CONH [err] 



30 A mixture containing 3-(R,S)-(1-carbamoyl-1,1-diphenylmethyl)pyrrolidine
(1.0 g - see Preparation 8), 2- vinylpyridine (0.5 g) and 1,4-dioxane (10
ml) was heated under reflux for 20 hours. On cooling to room tem- perature
the mixture was filtered and the filtrate was diluted with water (100 ml)
then extracted with dichloro- 35   methane (3 x 50 ml). The combined
dichloromethane extracts were dried [err] and concentrated in vacuo to give
a brown oil which was purified by column chromatography on silica eluting
with dichloromethane con- taining methanol (2% up to 10%). The
product-containing fractions were combined and concentrated in vacuo to
give the title compound as a colourless foam, yield, 0.31 g. 40 Analysis
X:- Found:                               C,71.10; H,6.84; N,9.95;
Calculated for [err] 1/4 [err]:          C,71.39; H,6.99; N,9.89. 50
[err]-N.M.R. [err]   = 8.50 (d, 1H), 7.60 (t, 1H), 7.50-7.10 (m, 13H),
5.80-5.65 (brs, 1H), 3.75-3.60 (m, 2H), 3.30-2.80 (m, 7H), 2.45-2.25 (brm,
I H), 2.15-2.00 (m, 1H) ppm. 55 9    EP 0 388 054 B1 EXAMPLE 6 Preparation
of
3-(R,S)-(1-carbamoyl-1,1-diphenylmethyl)-1-[2-(1,4-benzodioxan-6-yl)ethyl]p
yrrolidine 5 [err] 20 A mixture containing
3-(R,S)(1-carbamoyl-1,1-diphenylmethyl)pyrrolidine (0.3 g - see Preparation
8), 6- (2-bromoethyl)-1,4-benzodioxan (0.26 g - see Preparation 21),
anhydrous potassium carbonate (0.4 g) and acetonitrile (10 ml) was heated
under reflux for 3 hours. On cooling to room temperature, water (40 ml) was
25  added and the mixture was extracted with dichloromethane (3 x 30 ml).
The combined dichloromethane ex- tracts were dried (MgSO4) and concentrated
in vacuo to give a foam which was purified by column chroma- tography on
silica eluting with dichloromethane containing methanol (0% up to 10%). The
product-containing fractionswere combined and concentrated in vacuo to give
the title compound as a colourless foam, yield, 0.21 g. 30 Analysis %.-
Found:                       C,72.87; H,6.72; N,5.88; 



Calculated for [err]:    C,73.01; H,6.95; N,6.08. 35   [err]-N.M.R. [err]
= 7.50-7.20 (m, 11 H), 6.80-6.75 (d, 1 H), 6.70-6.60 (m, 2H), 5.45-5.35
(brs, 1H), 4.25 (s, 4H), 3.60-3.45 (brs, I H), 3.00-2.60 (m, 8H), 2.10-1.90
(m, 2H) ppm. EXAMPLE 7 40  Preparation of
3-(S)-(-)-(1-carbamoyl-1,1-diphenylmethyl)-1-[2-(benzofuran-5-yl)ethyl]pyrr
olidine CONH [err] Br 50 55 10    EP 0 388 054 B1 A mixture containing
3-(S)-(-)-(1-carbamoyl-1,1-diphenylmethyl)pyrrolidine (1.79 g - see
Preparation 10(B)), 5-(2-bromoethyl)benzo[2,3-b]furan (1.2 g - see
Preparation 17), anhydrous potassium carbonate (3 g) and acetonitrile (30
ml) was heated under reflux for 30 minutes. The mixture was partitioned
between ethyl 5   acetate (30 ml) and 10% aqueous potassium carbonate (30
ml), the layers were separated, and the aqueous layer extracted with ethyl
acetate (3 x 50 ml). The combined ethyl acetate extracts were dried [err]
and concentrated in vacuo to give a brown gum which was purified by column
chromatography on silica eluting with dichloromethane containing methanol
(2%). The product-containing fractions were combined and concentrated in
vacuo to give the title compound as a foam, yield 1.4 g. 10 Analysis %:-
Found:                               C,75.65; H,6.54; N,6.25; 15 Calculated
for [err] 1/4 [err]:             C,75.44; H,6.33; N,6.28. 20 [err]-N.M.R.
[err]   = 7.85 (d, 1H), 7.45-6.90 (m, 15H), 6.80 (s, 1H), 3.65-3.50 (m, 1
H), 3.35-3.20 (brm, 1H), 2.90-2.75 (m, 1H), 2.70-2.55 (m, 2H), 2.55-2.25
(m, 3H), 1.95-1.70 (m, 2H), 1.55-1.40 (m, 1H) ppm. EXAMPLE 8 25 Preparation
of
3-(S)-(-)-(1-carbamoyl-1,1-diphenylmethyl)-1-[2-(2,3-dihydrobenzofuran-5-yl
)ethyl]pyrroli- dine(Alternative to Example 1(B)) [err] 



30 35 40 10% Palladium-on-carbon (10mg) was added to a solution of
3-(S)-(-)-(1-carbamoyl-1,1-diphenylmethyl)-
1-[2-(benzofuran-5-yl)ethyl]pyrrolidine (0.1 g - see Example 7) in acetic
acid (2 ml) and the mixture was hy- 50  drogenated at 40C and atmospheric
pressure for 6 hours. The catalystwasfiltered off andwashedwith water (20
ml). The combined filtrate and washings were transferred to a separating
funnel, dichloromethane (20 ml) was added, and the mixture was basified by
the addition of 10% aqueous sodium hydroxide. The layers were separated and
the aqueous layer was further extracted with dichloromethane (3 x 30 ml).
The combined di- chloromethane extracts were dried (MgSO4) and concentrated
in vacu to give a colourless solid which was 55  purified by column
chromatography on silica eluting with dichloromethane containing methanol
(4%). The prod- uct-containing fractions were combined and concentrated in
vacuo to give the title compound as a colourless glass, yield 0.048 g,
which was characterised spectroscopically to be identical to the product of
Example 1 (B). [err]-N.M.R. [err]  = 7.50-7.20 (m, 11 H); 7.00 (s, IH);
6.90 (d, 1H); 6.70 (d, 1 H); 5.45-5.30 (brs, 1H); 4.60- 4.50 (t, 2H);
3.60-3.45 (m, 1H); 3.25-3.15 (t, 2H); 3.05-2.50 (m, 8H); 2.10-1.95 (m, 2H)
ppm. 11    EP0388054 B1 EXAMPLE 9 Preparation of
3-(S)-(-)-(1-carbamoyl-1,1-diphenylmethyl)-1-[2-(2,3-dihydrobenzofuran-5-yl
)ethylpyrrolidine 5   free base and hydrobromide (Alternative to example 1
(B) and 8) [err] Amixture of
3-(S)-(1-carbamoyl-1,1-diphenylmethyl)-1-[2-(2,3-dihydrobenzofuran-5-yl)-2-
oxoethyl]pyrro- 20  lidine hydrochloride (300 g - see Preparation 19), 5%
Pd/C (30 g) and acetic acid (3000 ml) was hydrogenated at 50 psi (344.7
kPa) and [err] for 7 hours. The mixture was filtered and concentrated in
vacuo to produce an oil which was partitioned between methylene chloride
(1500 ml) and water (1500 ml). The mixture was basified with aqueous NaOH
(5N), filtered to remove insolubles and the layers separated. Concentration
of the organic phase in vacuo produced a crude oil which was purified by
column chromatography on silica eluting with ethyl 25  acetate containing
methanol/0.880 [err] (10:1) from 0% to 15%. The product-containing
fractions were com- bined and concentrated in vacuo to produce a foam,
yield 171 g, of the title compound in the free base form. The purified free
base (171 g) was dissolved in acetone (855 ml) and treated with 49% aqueous
HBr (66 g). The resulting precipitate was filtered off and dried to produce
the title compound, yield 99.5 g, m.p. [err], [err]  (c = 1.0, [err]). 30
Analysis %:- 



Found:                       C,66.48; H,6.29; N,5.54; Calculated for [err]:
C,66.27; H,6.61; N,5.52. 35   [err]-N.M.R. [err]   = 7.5-7.2 (m, 10H); 7.0
(s, 1H); 6.9 (d, 1H); 6.7 (d, 1H); 6.1-5.4 (m, 2H); 4.6-4.5 (t, 2H);
4.0-2.7 (m, 11H); 2.4-1.9 (m, 2H) ppm. The following Preparations
illustratethe preparation of certain ofthestarting materials used in the
previous Examples. 40  Preparation 1 Preparation of
3-(R)-(-)-hydroxypyrrolidine hydrochloride 45
OH        0 [err] 55   [See Chemistry Letters, 1986, 893.]
(2S,4R)-(-)-4-Hydroxy-2-pyrrolidinecarboxylic acid (40 g - commercially
available), anhydrous cyclohexa- nol (200 ml) and 2-cyclohexen-1-one (2 ml)
were heated together at 154C for 4.5 hours at which point the mixture was
homogenous. On cooling to room temperature, saturated ethanolic
hydrochloric acid (150 ml) was 12    EP 0 388 054 B1 added and the
resulting crystalline solid was filtered off and washed with ethyl acetate
(2 x 50 ml). The solid was recrystallsed from isopropanol to give the title
compound as colourless crystals, yield 19.15 g, m.p. 104- [err]      (c
3.45, [err]). 5    H N.m.r. [err]   = 10.00-8.60 (brs, 2H); 5.55-5.20 (brs,
1 H); 4.40-4.25 (brs, 1H); 3.25-2.90 (m, 4H); 1.95- 1.75 (m, 2H) ppm.
Preparation 2 10   Preparation of 1-tosyl-3-(R)-(-)-hydroxypyrrolidine
[err] Ts 20 Para-toluenesulphonyl chloride (1.54 g) was added, in portions,
to a solution of 3-(R)-(-)-3-hydroxypyrro- lidine hydrochloride (1 g - see
Preparation 1) in anhydrous pyridine (10 ml) at 0C. The mixture was allowed
to warm to room temperature and stirred for 16 hours. The solution was
concentrated In vacuo and the residue was partitioned between
dichloromethane (20 ml) and water (10 ml). The layers were separated and
the aqu- 25  eous layer was extracted with dichloromethane (2 x 15 ml). The
combined dichloromethane extracts were washed with 2M hydrochloric acid (2
x 15 ml) and 10% aqueous sodium hydroxide (2 x 15 ml) then dried [err] and
concentrated in vacuo to give a solid which was recrystallised from ethanol
to give the title com- pound as a colourless powder, yield 0.5 g,
m.p.108-112C, [err]  (c 1.0, [err]). 



30 Analysis %:- Found:                       C,54.69; H,6.23; N,5.78;
Calculated for [err]:   C,54.77; H,6.27; N,5.80. [err]-N.m.r. [err]  =
7.80-7.70 (d, 2H); 7.40-7.30 (d, 2H); 4.45-4.35 (m, I H); 3.50-3.35 (m,
3H); 3.30-3.25 35  (m, IH); 2.45 (s, 3H); 2.05-1.80 (m, 2H); 1.75-1.70 (m,
1H) ppm. Preparation 3 Preparation of 1-tosyl-3-(S)-(-)-tosyloxypyrrolidine
[err] 50      Methyl para-toluenesulphonate (54 g) was added in portions to
a solution of 1-tosyl-3-(R)-(-)-hydroxypyr- rolidine (49 9 - see
Preparation 2) and triphenylphosphine (76 g) in anhydrous tetrahydrofuran
(700 ml) at [err]. The mixture was cooled to [err] and diethyl
azodicarboxylate (58 g - "DEAD") was added, dropwise, over 30 minutes.
During this time, the temperature of the mixture was not allowed to rise
above -10C. When the ad- dition was complete the mixture was allowed to
warm to room temperature and stirred for 16 hours. The mixture was
concentrated in vacuo to give a solid which was purified by column
chromatography on silica eluting with hexane containing dichloromethane
(50%). The product-containing fractions were combined and concentrated In
vacuo to give an oil which was crystallised from 1-propanol to give the
title compound as a colourless solid, yield 56 9, m.p. 110C, [err]  (c 1.0,
[err]). 13    EP 0 388 054 1 Analysis %:- Found:
C,54.62; H,5.46; N,3.14; 5   Calculated for [err]:  C,54.66; H,6.35;
N,3.54. [err] N.m.r. [err]   = 7.75-7.65 (m, 4H); 7.40-7.30 (m, 4H);
5.00-4.90 (m, IH); 3.55-3.35 (m, 3H); 3.30- 3.20 (m, 1H); 2.50 (s, 3H);
2.45 (s, 3H); 2.10-1.90 (m, 2H) ppm. Preparation 4 10 Preparation of
1-tosyl-3-(R)-(+)-tosyloxypyrrolidine H Para-toluenesuiphonyl chloride
(61.5 g) was added, in portions to a solution of 3-(R)-(-)-3-hydroxyprro-
lidine hydrochloride (19 g - see Preparation 1) in anhydrous pyridine (200
ml) at 0C. The mixture was allowed 25  to warm to room temperature and
stirred for 16 hours. The solution was concentrated In vacuo and the
resulting solid partitioned between dichloromethane (300 ml) and water (200
ml). The layers were separated and the aqueous layer extracted with
dichloromethane (3 x 100 ml). The combined dichloromethane extracts were
washed with 2M hydrochloric acid (2 x 100 ml) and 10% aqueous sodium
hydroxide (2 x 100 ml) then dried 



(MgSO4) and concentrated in vacuo to give an oil. Trituration with ether
gave a solid which was recrystallised 30  from 1-propanol to give the title
compound as a colourless solid, yield 33.5 g, m.p. 111-[err]   + 5.3 (c
1.0, [err]). Analysis %:- 35  Found:                       C,54.29; H,5.39;
N,3.59; Calculated for [err]:  C,54.68; H,5.35; N,3.54. [err] N.m.r. [err]
= 7.75-7.65 (m, 4H); 7.40-7.30 (m, 4H); 5.00-4.90 (m, 1H); 3.55-3.35 (m,
3H); 3.30-3.20 (m, IH); 2.50 (s, 3H); 2.45 (s, 3H); 2.10-1.90 (m, 2H) ppm.
40  Preparation 5 Preparation of 1-tosyl-3-(R,S)-tosyloxypyrrolidine 45
[err] Ts Para-toluenesulphonyl chloride (68.8 g) was added, in portions, to
a solution of 3-(R,S)-hydroxypyrrolidine (15 g) in dry pyridine (200 ml) at
[err]. The mixture was allowed to warm to room temperature and stirred for
55    16 hours. The solution was concentrated in vacuo to approximately
half the original volume then partitioned between dichloromethane (500 ml)
and water (300 ml). The layers were separated and the aqueous layer was
extracted with dichloromethane (3 x 100 ml). The combined dichloromethane
extracts were washed with 2M hydrochloric acid (100 ml) and 10% aqueous
sodium hydroxide (100 ml) then dried (MgSO4) and concentrated 14    EP 0388
054 B1 in vacuo to give an oil which was crystallised from
dichloromethane/ether to give the title compound as a mi- crocrystalline
powder, yield 28.3 g, m.p. 11 9-[err]. [err] N.m.r. [err]  = 7.75-7.65 (m,
4H); 7.40-7.30 (m, 4H); 4.95 (m, I H); 3.55-3.35 (m, 3H); 3.30-3.20 (m, 5
1 H); 2.50 (s, 3H); 2.45 (s, 3H); 2.10-1.90 (m, 2H) ppm. Preparation 6 (A)
Preparation of 3-(R,S)-(1-cyano-1,1-diphenylmethyl)-1-tosylpyrrolidine 10
CN [err] 20      Diphenylacetonitrile (17.1 g) was added to a stirred
suspension of sodium hydride (4 g of a 60% suspension in mineral oil) in
anhydrous toluene (250 ml) and the mixture was heated under reflux for 2
hours. On cooling to room temperature, 1-tosyl-3-(R,S)-tosyloxypyrrolidine
(28 g - see Preparation 5) was added in portions and the mixture heated
under reflux for 3 hours. The mixture was diluted with toluene (150 ml),
washed with 5% aqueous sodium hydroxide (2 x 100 ml) and brine (150 ml)
then dried [err] and concentrated in vacuo to 



25  give a solid which was purified by trituration with methanol to give
the title compound as a colourless micro- crystalline powder, yield 18 g,
m.p. 186-[err]. [err] N.m.r. [err]   = 7.75 (d, 2H); 7.50-7.25 (m, 12H);
3.60-3.30 (m, 4H); 3.10-3.00 (m, 1H); 2.50 (s, 3H); 2.00-1.80 (m, 2H) ppm.
(B) A similar procedure starting with 1-tosyl-3-(S)-(-)-tosyloxypyrrolidine
(55 g - see Preparation 3) gave 3-(S)- 30
(+)-(1-cyano-1,1-diphenylmethyl)-1-tosylpyrrolidine, yield 49.5g, [err]  (c
1.0, [err]), m.p. 180-[err]. (C) A similar procedure starting with
1-tosyl-3-(R)-(+)-tosyloxypyrrolidine (33 g - see Preparation 4) gave 3-
(R)-(-)-(1-cyano-1,1-diphenylmethyl)-1-tosylpyrrolidine, yield 19.7 g, m.p.
165-[err]    (c 1.0, [err] 35  Preparation 7 Preparation of
3-(R,S)-(1-cyano-1,1-diphenylmethyl)pyrrolidine [err] A solution of
3-(R,S)-(1-cyano-1,1-diphenylmethyl)-1-tosylpyrrolidine (21 g - see
Preparation 6(A)) and phenol (21 g) In 48% aqueous hydrobromic acid (240
ml) was heated under reflux for 2 hours. The mixture was cooled to [err] in
an ice bath and basified (pH 12) by the slow addition of 50% aqueous sodium
hydroxide (280 ml). Methanol (10 ml) was added and the mixture was stirred
for 15 minutes then diluted with water (300 ml). The mixture was extracted
with dichloromethane (3 x 200 ml), the combined extracts were dried (MgSO4)
and concentrated in vacuo to give an oil. The oil was dissolved in 1:1
hexane/toluene (500 ml) and washed with 0.5 M hydrochloric acid (3 x 500
ml). The aqueous extracts, togetherwith some oil which separated during the
extraction, wee basified (pH 12) by the addition of aqueous sodium
hydroxide (12 g In 20 ml water) and the mixture was extracted with
dichloromethane (3 x 150 ml). The combined dichloromethane extracts were
dried (MgSO4) and concentrated in vacuo to give an oil which was purified
by column chromatography on silica eluting with dichloromethane containing
methanol (0% up to 10%). The product-containing fractions were com- 15
EP 0 388 054 B1 bined an concentrated in vacuo to give the title compound
as a oil, yield 10 g. [err] N.m.r. [err]   = 7.55-7.25 (m, 10H); 5.45 (brs,
1H); 3.55-3.40 (m, 1 H); 3.35-3.10 (m, 2H); 3.05-2.90 (m, I H); 2.65-2.40
(m, 1 H); 2.10-2.00 (m, 1H); 1.95-1.80 (m, 1 H) ppm. 5 Preparation 8
Preparation of 3-(R,S)-(1-carbamoyl-1,1-diphenylmethyl)pyrrolidine CN
[err] Ph NH 



20     3-(R,S)-(1-Cyano-1,1-diphenylmethyl)pyrrolidine (30 g - see
Preparation 7) was dissolved in 95% sulphu- ric acid (210 ml) and the
mixture was heated, with stirring, at [err] for 9 hours and then at [err]
for 30 minutes. The mixture was allowed to cool to room temperature and
poured onto ice (2 kg). The mixture was basified (pH 12) by addition, in
portions with cooling in an ice bath, of a cold solution of sodium
hydroxide (340 g) in water (500 ml). The resulting mixture was extracted
with dichloromethane (3 x 300 ml) and the combined ex- 25  tracts were
dried (MgSO4) and concentrated in vacuo to give the title compound as a
foam, yield 16.4 g. [err] N.m.r. [err]  =7.50-7.10 (m, 10H); 7.10-6.90
(brs, 0.5H); 5.90-5.30 (brm, 2.5H); 3.60-3.40 (m, 1H); 3.30- 3.00 (m, 3H);
2.95-2.60 (m, 1 H); 2.45-2.20 (m, I H); 2.05-1.85 (m, 1 H) ppm. Preparation
9 30 (A) Preparation of 3-(S)-(+)-(1-cyano-1,1-diphenylmethyl)pyrrolidine
CN Ph                                                CN 35
Ph [err] 40 A mixture containing
3-(S)-(+)-(1,1-diphenylmethyl)-1-tosylpyrrolidine (49 g - see Preparation
6(B)), 48% aqueous hydrobromic acid (500 ml) and phenol (50 g) was heated
under reflux for 1.25 hours then allowed to cool to room temperature. The
mixture was extracted with ether (50 ml) to remove an upper layer of purple
oil, 45  then with 2:1 ether/hexane (150 ml). The aqueous layer was
extracted with dichloromethane (4 x 100 ml), the dichloromethane extracts
were combined, washed with 10% aqueous sodium hydroxide (3 x 50 ml), then
dried (MgSO4) and concentrated in vacuo to give an oil. The original ether
extract was concentrated in vacuo to give an oil which was dissolved in
dichloromethane (100 ml) and washed with 10% aqueous sodium hydroxide (3 x
50 ml). The dichloromethane solution was dried (MgSO4) and concentrated in
vacuo to give an oil which was 50  combined with that obtained from the
initial dichloromethane extraction. The combined oils were then dissolved
in dichloromethane (200 ml) and washed with 10% aqueous sodium hydroxide
solution (2 x 50 ml). The di- chloromethane solution was dried (MgSO4) and
concentrated in vacuo to give an oil which was purified by col- umn
chromatography on silica eluting with dichloromethane containing methanol
(0% up to 10%). The product- containing fractions were combined and
concentrated in vacuo to give the title compound as a foam, yield, 24.3 55
g, [err] + 6.0 (c 1.0, [err]). 16    EP 0 388 054 B1 Analysis %: - 5
Found:                                    C,78.09; H,6.70; N,9.93; 



Calculated for [err] 1/5 [err] : C,78.24; H,6.63; N,10.03. 10 (B) A similar
procedure starting with
3-(R)-(-)-(1-cyano-1,1-diphenylmethyl)-1-tosylpyrrolidine (19.5 g - see
Preparation 6(C)), gave 3-(R)-(-)-(1-cyano-1,1-diphenylmethyl)pyrrolidine,
yield 9.5 g, [err]  (c 1.0, [err] 15  Preparation 10 (A) Preparation of
3-(S)-(+)-(1-carbamoyl-1,1-diphenylmethyl)pyrrolidine L-(+)-tartrate 20
[err] 3-(S)-(+)-(1-Cyano-1,1-diphenylmethyl)pyrrolidine (24g- see
Preparation 9(A)) was dissolved in 95% sul- phuric acid (210 ml) and the
mixture was heated, with stirring, at [err] for 4.5 hours. The mixture was
allowed to cool to room temperature and poured onto ice (500 g). The
mixture was basified (pH 12) by the addition, in 35  portions with cooling
In an ice bath, of a cold solution of sodium hydroxide (335 9) in water
(500 ml). The mixture was extracted with dichloromethane (4 x 200 ml) and
the combined extracts were dried (MgSO4) and concen- trated in vacuo to
give the free base of the title compound as a colourless foam, yield 8.5 9.
A portion of the foam (5.5 g) was dissolved in ethanol (50 ml) and a
solution of L-(+)-tartaric acid (3 g) in warm ethanol (30 ml) was added.
The resulting solid was filtered off and recrystalised from methanol to
give the title L-(+)-tar- 40  trate as colourless crystals, yield, 6 g,
m.p. 180-[err], [err]  (c 1.0, H20). Analysis %:- 45             Found:
C,61.21; H.6.25; N,6.45; Calculated for   [err] :C,61.38; H,6.09; N,6.51.
50    [err] N.m.r. [err]   = 9.00-7.50 (brs, 4H); 7.40-7.10 (m, 11 H);
6.90-6.80 (brs, 1H); 3.90 (s, 2H); 3.90-3.70 (m, 1H); 3.50-3.35 (m, 1H);
3.25-3.00 (m, 1H); 2.75-2.60 (m, 1H); 2.55-2.40 (m, 2H); 2.15-2.00 (m, 1H);
1.40- 1.30 (m, 1H) ppm. 55 17    EP 0 388 054 B1 (B) Preparation of
3-(S)-(-)-(1-carbamoyl-1,1-diphenylmethyl)pyrrolidine [err]
3-(S)-(+)-(1-Carbamoyl-1,1-diphenylmethyl)pyrrolidine L-(+)-tartrate from
part (A) (0.95 g) was dissolved 15   in water (40 ml) and basifled (pH 12)
by the dropwise addition of 10% aqueous sodium hydroxide. The mixture was
extracted with dichloromethane (2 x 50 ml). the extracts were combined,
dried [err], and concentrated in vacuo to give the title compound as a
colourless foam, yield 0.64 g. [err] N.m.r. [err]  = 7.50-7.20 (m, 11H);
6.35-6.20 (brs, 1H); 5.9.0-5.75 (brs, 1H); 3.55-3.45 (m, 1H); 3.25- 



3.10 0 (m, 2H); 3.05-2.95 (m, H); 2.95-2.85 (m, 1H); 2.15-2.05 (m, 1H);
1.90-1.80 (m, 1H) ppm. 20 Preparation 11 Preparation of
3-(R)-(-)-(1-carbamoyl,1,1-diphenylmethyl)pyrrolidine 2
[err] 3-(R)-(-)-(1-cyano-1,1-diphenylmethyl)pyrrdidine (9.2 g - see
Preparation 9(B)) was dissolved in 95% sul- 35  phuric acid (80 ml) and the
mixture was heated at [err] for 4 hours and then at [err] for 1 hour. Ice
(1 kg) was added and the mixture was basified (pH 12) by the addition of a
cold solution of sodium hydroxide (120 g) in water (100 ml). The mixture
was extracted with dichloromethane (4 x 100 ml) and the combined extracts
were dried [err] then concentrated in vacuo to give a foam which was
purified by column chromatography on alumina eluting with dichloromethane
containing methanol (0% up to 10%). The product-containing fractions 40
were combined and concentrated in vacuo to give the title compound as a
foam, yield, 4.5 g, [err] + 16.9 (c 1.0, [err]). [err] N.m.r. [err]  =
7.45-7.20 (m, 10H); 6.10-5.90 (brs, 1H); 3.20-3.10 (m, 1H); 3.05-2.95 (m,
1H); 2.90-2.65 (m, 3H); 2.10-2.00 (m, 1H); 1.95-1.75 (m, 2H) ppm. 45
Preparation 12 Preparation of 5-(2-hydroxyethyl)-2,3-dihydrobenzofuran 50
HO [err] 55 A solution of (2,3-dihydrobenzofuran-5-yl)acetic acid (4.9 g -
see EP-A-1 32130) in anhydrous tetrahydro- furan (50 ml) was added dropwise
over 10 minutes to a stirred suspension of lithium aluminium hydride (1.57
g) in anhydrous tetrahydrofuran (50 ml) at [err]. The mixture was allowed
to warm to room temperature and 18    EP 0 388 054 B1 stirred for 1 hour.
Water (1.5 ml) was cautiously added dropwise followed by 10% aqueous sodium
hydroxide (1.5 ml) and, finally, water (4.5 ml). The mixture was filtered
and the inorganic salts washed with ethyl acetate (2.50 ml). The filtrate
and washings were combined and concentrated in vacuo to give the title
compound as 5   an oil, yield 3.3 g. [err] N.m.r. [err]   = 7.10 (s, 1H);
7.00 (d, 1H); 6.75 (m, 1H); 4.65-4.55 (m, 2H); 3.90-3.75 (m, 2H); 3.30-3.15
(m, 2H); 2.90-2.80 (m, 2H); 1.85-1.75 (brs, 1H) ppm. Preparation 13 10 



Preparation of 5-(2-bromoethyl)-2,3-dihydrobenzofuran HO
[err] 16 20 Phosphorus tribromide (0.37 g) was added to a solution of
5-(2-hydroxyethyl)-2,3-dihydrobenzofuran (0.612 g - see Preparation 12) in
carbon tetrachloride (3 ml) and the mixture was heated under reflux for 3
hours. On cooling to room temperature, the mixture was partitioned between
10% aqueous sodium carbonate (20 ml) and dichloromethane (20 ml). The
layers were separated and the aqueous layer was extracted with 25
dichloromethane (2 x 10 ml). The combined dichloromethane extracts were
dried (MgSO4) and concentrated in vacuo to give the title compound as an
oil which crystallised on standing, yield 0.584 g, m.p. 60-[err]. [err]
N.m.r. [err]   = 7.10 (s, 1H); 7.00-6.95 (d, 1H); 6.80-6.70 (d, 1H);
4.65-4.55 (t, 2H); 3.60-3.50 (t, 2H); 3.25-3.15 (t, 2H); 3.15-3.10 (t, 2H)
ppm. 30  Preparation 14 Preparation of 5-(2-bromoethyl)indane [err]
Phosphorus tribromide (3.5 ml) was added, dropwise, to a solution of
5-(2-hydroxyethyl)indane (14.0 g) (FR-A-2139628) in carbon tetrachloride
(100 ml). The mixture was stirred at room temperature for 0.5 hour and then
heated under reflux for 2 hours. Ice (100 g) was added and the mixture
partitioned between dichlorome- thane and 10% aqueous sodium carbonate. The
layers were separated and the aqueous layer extracted with 45
dichloromethane (2 x 100 ml). The combined dichloromethane extracts were
dried (MgSO4) and concentrated in vacuo to give an oil which was purified
by-column chromatography on silica eluting with dichloromethane. The
product-containing fractions were combined and concentrated in vacuo to
give the title compound as a colourless oil, yield 10.5 g. [err] N.m.r.
[err]   = 7.30-7.00 (m, 3H); 3.60 (m, 2H); 3.20 (m, 2H); 3.00-2.85 (m, 4H);
2.20-2.05 (m, 2H) ppm. 50 55 19    EP 0 388 054 B1 Preparation 15
3,4-Methylenedioxyphenethyl alcohol 5 [err] 15
3,4-Methylenedioxyphenylacetic acid (18.0 g) was added portionwise over 30
minutes to a stirred, ice-coo- 



20    led suspension of lithium aluminium hydride (4.0 g) in ether (400 ml)
and the mixture was stirred at room tem- perature for two hours, quenched
by the cautious addition of saturated aqueous ammonium chloride solution
and filtered. The filtrate was washed with 10% aqueous sodium carbonate
solution, dried over magnesium sul- phate and evaporated to give the title
compound as a pale yellow oil (15.01 g, 90%), which was characterised by
its [err] n.m.r. spectrum. 25  [err] N.m.r. [err]   = 6.69-6.83 (3H, m);
5.98 (2H, s); 3.82 (2H, dt, J=7 and 6Hz); 2.81 (2H, t, J = 7Hz) and 1.44
(1H, t, J = 6Hz, exchangeable with [err]). Preparation 16 30
3,4-Methylenedioxyphenethyl bromide [err] 40 45 A solution of phosphorus
tribromide (8.1 g) in carbon tetrachloride (50 ml) was added dropwise over
30 minutes to a stirred solution of 3,4-methylenedioxyphenethyl alcohol
(15.0 g) (see Preparation 15) In carbon tetrachloride (200 ml) and the
mixture was heated under reflux for 3 hours, washed sequentially with water
(twice), 5M aqueous sodium hydroxide solution and water, dried over
magnesium sulphate and evaporated. 50  The residue was purified by
chromatography on silica (100 g) using carbon tetrachloride as the eluant
Appro- priate fractions were combined and evaporated to give the title
compound as a pale yellow oil (8.3 g, 40%), which was characterised by its
[err] n.m.r. spectrum. [err] N.m.r. [err]  = 6.80 (1H, d, J = 8Hz), 6.75
(1H, s); 6.71 (1H, d, J = 8Hz); 6.00 (2H, s); 3.56 (2H, t, J = 7Hz) and
3.13 (2H, t, J = 7Hz). 55 20    EP 0 388 054 B1 Preparation 17 Preparation
of 5-(2-bromoethyl)benzol[2,3-b]furan 5 [err] A mixture containing
5-(2-bromoethyl)-2,3-dihydrobenzo[2,3-b]furan (3 g - see Preparation 13),
freshly re- crystallised N-bromosuccinimide (2.37 g), benzoyl peroxide
(0.03 g) and carbon tetrachloride was heated under 15  reflux for2 hours.
On cooling to room temperature, water (100 ml) and sodium metabisulphite (1
g) were added, the layers were separated and the aqueous layer was
extracted with dichloromethane (3 x 50 ml). The com- bined organic extracts
were dried (MgSO4) and concentrated in vacuo to give an oil which was
purified by col- umn chromatography on silica eluting with hexane
containing toluene (5%). The product-containing fractions 



were combined and concentrated in vacuo to give the title compound as an
oil, yield 1.25 g. 20  [err] N.M.R. [err]  = 7.70 (d, 1H), 7.55-7.45 (m,
2H), 7.25-7.15 (d, 1H), 6.80 (s, 1H), 3.70-3.60 (t, 2H), 3.35- 3.25 (t, 2H)
ppm. Preparation 18 25  Preparation of 5-chloroacetyl-2,3-dihydrobenzofuran
[err] Chloroacetyl chloride (10.39 g) was dissolved in methylene chloride
(25 ml) and the solution was added to a slurry of aluminium chloride
(12.2g) in methylene chloride (50 ml) at-[err]. Asolution of
dlhydrobenzofuran 35   (10 g) in methylene chloride (25 ml) was added and
the solution was allowed to warm to room temperature over 20 hours. The
reaction mixture was poured into ice (700 g) and the aqueous layer was
back-washed with methylene chloride (2 x 200 ml). The combined organic
extracts were washed with water (800 ml), dried with [err] and concentrated
in vacuo. The resulting solid (11 g) was heated in cyclohexane (110 ml) and
the su- pernatant liquid decanted off and allowed to crystallise.
Filtration produced the title compound as a white solid, 40  yield 2.1 g,
m.p. 85-87C. Analysis%:- Found:                   C,60.75; H,4.67; 45
Calculated for [err]    C,61.08; H,4.61. [err]-N.M.R. [err]  = 7.9 (s, 1H);
7.8 (d, 1H); 6.85 (d, 1H); 4.7 (t, 2H); 4.65 (s, 2H); 3.3 (t, 2H) ppm. 50
55 21    EP 0 388 054 B1 Preparation 19 Preparation of
3-(S)-(1-carbamoyl-1,1-diphenylmethyl)-1-[2-(2,3-dihydrobenzofuran-5-yl)-2-
oxoethyl]pyrroli- 5   dine hydrochloride CONH2 [err] 15 A mixture of
5-chloroacetyl-2,3-dihydrobenzofuran (176.2 g - see Preparation 18),
3-(S)-(-)-(1 -carbamoyl- 1,1-diphenylmethyl)pyrrolidine (335.0 g - see
Preparation 10(B)) and potassium carbonate (335 g) were stirred in
industrial methylated spirits at room temperature for 18 hours then
concentrated in vacuo. The oily solid was 20  partitioned between methylene
chloride (2.500 ml) and water (2,500 ml) and the organic phase was concen-
trated to an oil in vacuo. The oil was dissolved In ethyl acetate (3,350
ml) and acidified with hydrochloric acid dissolved in isopropyl alcohol
(180.6 ml at 24% w/v). Filtration produced the title compound as a
hygroscopic 



solid, yield 467 g. This material was used directly in Example 9 without
further purification. 25 Preparation 20 6-(2-Hydroxyethyl)-1,4-benzodioxan
30 [err] 35 This was prepared as described in Preparation 15 using
(benzodioxan-6-yl)acetic acid instead of 3,4-me- thylenedioxyphenylacetic
acid. The title compound was obtained as a colourless oil (19.8 g, 92%),
which was 45  characterised by its [err]-n.m.r. spectrum. [err]-N.M.R.
[err]   = 6.84 (1H, d, J = 8Hz); 6.77 (1 H, d, J = 2Hz); 6.73 (1 H, dd, J =
8 and 2Hz); 4.28 (4H, s); 3.59 (2H, t, J = 7Hz) and 3.08 (2H, t, J = 7Hz).
50 55 22    EP 0 388 054 B1 Preparation 21 6-(2-Bromoethyl)-1
,4-benzodioxan 5 [err] 15 This was prepared as described in Preparation 16
using 6-(2-hydroxyethyl)-1,4-benzodioxan (see Prepa- 20   ration 20)
instead of 3,4-methylenedioxyphenethyl alcohol. The title compound was
obtained as a pale yellow oil (21.4 g, 80%), which was characterised by its
[err]-N.M.R. spectrum. [err]-N.M.R. [err]   = 6.83 (1H, d, J = 8Hz); 6.77
(1H, d, J = 2Hz); 6.72 (1H, dd, J = 8 and 2Hz); 4.28 (4H, s); 3.59 (2H, t,
J = 7Hz) and 3.10 (2H, t, J = 7Hz). The compounds of the Examples have all
been found to have useful activity as selective muscarinic re- 25 ceptor
antagonists without significant adverse toxicity. Claims 30   Claims for
the following Contracting States: AT, BE, CH, DE, DK, FR, GB, IT, LI, LU,
NL, SE 1. A compound of the formula:- [err] 40 



or a pharmaceutically acceptable salt thereof, wherein Y is a direct link,
[err]     or [err] 45            R is [err]; and [err] is a group of the
formula:- 50 55      where X and [err] are each independently 0 or [err]; m
Is 1,2 or 3; and "Het" is pyridyl, pyrazinyl or thienyl. 23    EP 0 388 054
B1 Preparation 21 6-(2-Bromoethyl)-1 ,4-benzodioxan 5 [err] 10 This was
prepared as described in Preparation 16 using
6-(2-hydroxyethyl)-1,4-benzodioxan (see Prepa- 20 ration 20) instead of
3,4-methylenedioxyphenethyl alcohol. The title compound was obtained as a
pale yellow oil (21.4 g, 80%), which was characterised by its [err]-N.M.R.
spectrum. [err]-N.M.R. [err]   = 6.83 (1H, d, J = 8Hz); 6.77 (1H, d, J
=2Hz); 6.72 (1H, dd, J = 8 and 2Hz); 4.28 (4H, s); 3.59 (2H, t, J = 7Hz)
and 3.10 (2H, t, J = 7Hz). The compounds of the Examples have all been
found to have useful activity as selective muscarinic re- 25  ceptor
antagonists without significant adverse toxicity. Claims 30   Claims for
the following Contracting States: AT, BE, CH, DE, DK, FR, GB, IT, LI, LU,
NL, SE 1. A compound of the formula:- [err] 35 40 or a pharmaceutically
acceptable salt thereof, wherein 



Y is a direct link, [err]  or [err]; 45            R is [err]; and [err] is
a group of the formula:- 50 55       where X and [err] are each
independently O or [err]; m is 1,2or3; and "Het" is pyridyl, pyrazinyl or
thienyl. 23    2. A compound of the formula:- 5 [err] 10 where Y and [err]
are as defined in claim 1. 3. A compound as claimed in claim 1 or 2 in
which [err] Is a group of the formula:- 15 [err] 20 where X, [err], "Het"
and m are as defined in claim 1. 4. A compound as claimed in claim 3 in
which [err] is a group of the formula:- 25                          [err]
30  5. A compound as claimed in any one of the preceding claims in which Y
is a direct link or [err] 6. A compound as claimed in claim 5 in which Y is
[err]. 7. A compound as claimed in any one of the preceding claims which Is
In the 3R,S-(racemic) or 3S-form. 35  8.  3-(R,S)-(1-carbamoyl-1
,1-diphenylmethyl)-1-[2-(2,3-dihydrobenzofuran-5-yl)ethyl]pyrrolidine or
3-(S)-(-)- (1-carbamoyl-1
,1-diphenylmethyl)-1-[2-(2,3-dihydrobenzofuran-5-yl)ethyl]pyrrolidine. 9. A
pharmaceutical composition comprising a compound of the formula (I) or a
pharmaceutically acceptable salt thereof as claimed in any one of claims 1
and 3 to 8 and a pharmaceutically acceptable diluent or 40      carrier.
10. A compound of the formula (I) or a pharmaceutically acceptable salt
thereof as claimed in any one of claims 1 and 3 to 8, for use as a
medicament 45  11. The use of a compound of the formula (I) as claimed in
any one of claims 1 and 3 to 8, or of a pharma- 



ceutically acceptable salt thereof, for the manufacture of a medicament for
treating a disease associated with the altered motility and/or tone of
smooth muscle. 12. The use as claimed In claim 11 wherein the disease Is
Irritable bowel syndrome or incontinence. 50   13. A compound of the
formula:- 55 24    EP 0 388 054 B1 5 [err] 10 where [err] is 15 20
where the dotted line is an optional bond. Claims for the following
Contracting State: ES 1. A process for preparing a compound of the
formula:- 25 30 [err] 35 40 or a pharmaceutically acceptable salt thereof,
wherein Y is a direct link, [err]     or [err] R is -CN or [err]; 45
and [err] is a group of the formula:- [err] 55 where X and [err] are each
independently 0 or [err] m is 1,2or3; 25   



EP 0 388 054 B1 and "Het" is pyridyl, pyrazinyl or thienyl, characterised
by one of the following steps:- 5         (a) reacting a compound of the
formula.- 10
(II) [err] 15        where R is as defined for formula (I) with a compound
of the formula:- [err]     (111) wherein [err] and Y are as defined for
formula (I) and Q Is a leaving group; (b) to prepare a compound of the
formula (I) in which R is [err], hydrolysing the corresponding com- 20
pound of the formula (I) in which R is -CN; (c) to prepare a compound of
the formula (I) in which Y is [err] and [err] is 2- or 4-pyridyl or
pyrazinyl, reacting a compound of the formula (II) as defined in part (a)
with 2- or 4- vinylpyridine or 2-vinylpyr- azine; (d) to prepare a compound
of the formula (I) in which R is -CONH2 and [err] is 2,3-dihydrobenzofuran-
25        5-yl, reducing the corresponding compound of the formula (I) in
which R is [err] and [err] is benzo- furan-5-yl; and (e) to prepare a
compound of the formula (I) in which R is [err], Y is [err] and [err] is
2,3-dihydro- benzofuran-5-yl or indan-5-yi, reducing a compound of the
formula:- 30 [err] where [err] is [err] 50        where the dotted line
represents an optional bond; said processes (a) to (d) being followed by,
option- ally, conversion of the product of the formula (I) into a
pharmaceutically acceptable salt. 2. A process according to claim 1(a),
characterised in that Q is Br, Cl, I, [err] alkanesulfonyloxy, benzene-
sulfonyloxy, toluenesulfonyloxy or trifluoromethanesulfonyloxy, and in that
it is carried out in the presence 55      of an acid acceptor. 3. A process
according to claim 2, characterised in that Q is Cl, Br, I or
methanesulfonyloxy. 4. A process according to claim 2 or 3, characterised
in that the acid acceptor is sodium or potassium car- 26    



EP 0 388 054 B1 bonate or bicarbonate, triethylamine or pyridine. 5. A
process according to claim 1(a), 2, 3 or 4, characterised in that R is
[err], Y is [err] and [err] is a 5       group of the formula.- [err] 10 6.
A process according to claim 1 (b), characterised in that the hydrolysis is
carried out with concentrated sulfuric acid. 7.  A process according to
claim 1(d), characterised in that the reduction is carried out by catalytic
hydro- genation. 8.  A process according to claim 1(e), characterised in
that the reduction is carried out by catalytic hydro- genation. 20  9.  A
process according to any one of the preceding claims, characterised in that
the pyrrolidine starting ma- terial is in the 3-(R,S)- or 3S- form. Claims
for the following Contracting State: GR 25  1.  A process for preparing a
compound of the formula:- [err] 35      or a pharmaceutically acceptable
salt thereof, wherein Y is a direct link, [err]     or -CH2S-; R is -CN or
[err]; and 40            [err] is a group of the formula:- where X and
[err] are each independently O or [err] 50            m is 1, 2 or 3; and
"Het" is pyridyl, pyrazinyl or thienyl, characterised by one of the
following steps:- (a) reacting a compound of the formula:- 55 27    EP 0
388 054 B1 5                        [err] 



10        where R is as defined for formula (I) with a compound of the
formula:- [err]     (111) wherein [err] and Y are as defined for formula
(I) and Q is a leaving group; (b) to prepare a compound of the formula (I)
in which R is -CONH2, hydrolysing the corresponding com- 15        pound of
the formula (I) in which R is -CN; (c) to prepare a compound of the formula
(I) in which Y is [err] and [err] is 2- or 4-pyridyl or pyrazinyl, reacting
a compound of the formula (II) as defined In part (a) with 2- or 4-
vinylpyridine or 2-vinylpyr- azine; (d) to prepare a compound of the
formula (I) in which R is [err] and [err] Is 2,3-dihydrobenzofuran- 20
5-yl, reducing the corresponding compound of the formula (I) in which R is
[err] and [err] is benzo- furan-5-yl; and (e) to prepare a compound of the
formula (I) in which R is [err], Y is [err] and [err] is 2,3-dihydro-
benzofuran-5-yl or indan-5-yl, reducing a compound of the formula:- 25
[err] 35        where [err] is [err]   or where the dotted line represents
an optional bond; said processes (a) to (d) being followed by, option- 45
ally, conversion of the product of the formula (I) into a pharmaceutically
acceptable salt. 2. A process according to claim 1(a), characterised in
that Q is Br, Cl, I, [err] alkanesulfonyloxy, benzene- sulfonyloxy,
toluenesulfonyloxy or trifluoromethanesulfonyloxy, and in that it is
carried out in the presence of an acid acceptor. 50 3. A process according
to claim 2, characterised in that Q is Cl, Br, I or methanesulfonyloxy. 4.
A process according to claim 2 or 3, characterised In that the acid
acceptor is sodium or potassium car- bonate or bicarbonate, triethylamine
or pyridine. 55   5. A process according to claim 1(a), 2, 3 or 4,
characterised in that R is -CONH2, Y is [err] and [err] Is a group of the
formula:- 28    5 6.  A process according to claim 1 (b), characterised in
that the hydrolysis is carried out with concentrated 10      sulfuric acid.
7. A process according to claim 1(d), characterised in that the reduction
is carried out by catalytic hydro- 



genation. 15    8. A process according to claim 1(e), characterised in that
the reduction Is carried out by catalytic hydro- genation. 9.  A process
according to any one of the preceding claims, characterised in that the
pyrrolidine starting ma- terial is In the 3-(R,S)-or 3S- form. 20  10. A
compound of the formula:- 25 [err] 35      where [err] is 40 [err] 45 where
the dotted line is an optional bond. PatentansprOche 50 PatentansprOche
fair folgende Vortragsstaaten  AT, BE, CH, DE, DK, FR, GB, IT, Li, LU, NL,
SE 1. Verbindung der Formel 55 29    5 5~~                 ~~      >(C
N-CU / GN~~CH -Y-R R           ~~~~2 10      oder ein pharmazeutisch
annehmbares Salz davon, worin Y eine direkte Bindung, -CH2-, (CH2)r-,CH2,0-
oder -CH2S- !st; R -CONH2 bedeutet; und R1 eine Gruppe gemass folgenden
Formeln Ist: 15 m                  o<<3CH~~~~JO2)m    oder "Het", 20
worin XundX1, unabhangigvoneinander,jeweils 0 oderCH2sind; mfir 1, 2oder3
steht und Het"Pyridyl, Pyrazinyl oder Thlenyl Ist. 2. Verbindung der Formel
25 Q5        %C 'O                     ( IA), NCz  ~tcN-Y-* 



30 worin Y und R1 wie In AnsprfIch I definiert sind. 3. Verbindung nach
Anspruch 1 oder 2, In der R1 elne Gruppe der Formel 35 o  ,CH 2)M
oder  "Het" 40 ist, worln X, X, 'Hert und m wie In Anspruch 1 definiert
sind. 4.  Verbindung nach Anspruch 3, In der RI eine Gruppe der Formel 45
oder          ji I !st. 50 5. Verbindung nach irgendeinem der
vorhergehenden Anspruche, in der Y slne dire-te Bindung oder -CHr ist. 6.
Verbindung nach Anspruch 5, in deo Y -CH2- ist. 7. Verbindung nach
Irgendeinem der vorhergehenden AnsprOche, die in der 3R,S-(racemischen)
odor 3S- Form vorlIegt. 8.
3-(R,S)-(l-Carbamoyl-1,1-diphenylmethyl)-I-[2-(2,3-dlhydrobenzofuran-5-yi)e
thyl]pyrrolidin odor 3-(S)- 30    -  iI  IIlllll llllll lll L    Fl  S EP O
388 054 B1                         (-)-(1-Carbamoyl-1
,1-diphenylmethyl)-1-[2-(2,3-dihydrobsnzofuran-5-yi)ethyl]-pyrroiidinf. 9.
Pharmazeutsiche Zusammensetzung, die eine Verbindung der Formel (I) oder
ein pharmazeutisch an- 5       nehmbares Salz davon nach irgendeinem der
Ansprflche 1 und 3 bis 8 und ein pharmazeutisch annehm- bares
Verdiinnungsmittel oder eonen solchen Triger umfaSt. 10. Verbindung der
Formel (I) odsr ein pharmazeutisch annehmbares Salz davon nach irgendeinem
der An- spruche I und 3 bis 8 zur Verwendung als Arzneimittel. 11.
Verwendung einer Verbindung der Formel (I) nach Irgendelnem der AnsprOche I
und 3 bis 8 oder eines pharmazeutfsch annehmbaren Saizes davon zur
Herstellung eines Arzneimlffels frir die Behandlung einer Erkrankung, die
mit einer veranderten Motilitit und/oder dem veranderten Tonus der glatten
Muskulatur assoziiert ist. 5 12. Verwendung nach Anspruch 11, bei der die
Erkrankung das irritable Darmayndrom oder die Inkontinenz ist. 13.
Verbindung der Formel 



20 Ra-C ~HC                 O                 IV), 25
ii-C 2-C   0 worin R1 30 oder 95 ist, worin die gestrichelte Unie eine
fakultative Bindung bedeutet. PatentansprOche fOr folgenden Vertragsstaat :
ES 40  1. Verfahren zur Herstellung elner Verbindung der Formel: 45 R
1:GNCH2-Y-Rl 50      oder eines pharmazeutisch brauchbaren Salzes davon,
wobei Y eine direkte Bindung, -CHr-, -(CH2), -CH20- oder -CH2S- lst R -CN
oder -CONH2 bedeutet; und RI sine Gruppe der Formel bst 85 (CH>   Coder
"Het', 31    or               ~~~~~~~I 11111111111111111111111 1111 * C   L
M   S * EP0388054B1 worinX und Xi, unabhangig voneinanderjeweils 0 oder
CH2sind; ffifr 1, 2 oder3 steht; und "Het Pyridyl, Pyrazinyl oder Thienyl
ist; gekennzeichnet durch elne der folgenden Stufen: 6         (a) Umsetzen
elner Verbindung der Formel: 15        in der R die gleiche Bedeutung
besitzt wie In Formel (I); mit ehner Verbindung der Formel: Q-CH2-Y-R1,
(111) worin R1 und Y die glelchen Bedeutungen besitzen wie In Formel (I);
und Q sine Abgangsgruppe ist (b) zur Herstellung einerVerbindung der Formel
(I), worin R = -CONH2: Hydrolysieren derentsprechen- de Verbindung der
Formel (I), worin R = -CN; 20        (C) zur Herstellung elner Verbindung
der Formel (I), worin Y = -CH2-, und R1 = 2- oder 4-Pyridyl oder Pyrazinyl:
Umsetzen elner Verbindung der in Verfahren (a) doefinlerten Formel (II) mit
2- oder 4-Vinyl- pyridin oder 2-Vinylpyrazin; 



(d) zur Herstellung einerVerbindung der Formel (I), worin R = -CONH2, und
R1 = 2,3-Dihydrobenzofu- ran-5-yi: Reduzieren der entsprechenden Verbindung
der Formel (I), worin R = -CONH2, und R1 = Ben- 25        zofuran-5-yi; und
(e) zur Herstellung elnerVerbindung der Formel (I), worin R = -CONH2, Y =
-CH2 -, und R1 = 2,3-Dlhy- drobenzofuran-5-yl oder Indan-5-yi: Reduzieren
elner Verbindung der Formel: 80~ ~ ~~~~~ H-C         &   C            1
( IV) 2 Hi               2-CR 86                          0 worin RI 40
oder 45 ist, wobel die gestrichelte Linie sine fakultative Bindung bedeutet
wobel nach Verfahren (a) bis (d) gegebenenfalls she Umwandlung des
Produktbs der Formel (I) In sin pharmazeutisch brauchbares Salz erfolgt 50
2. Verfahren nach Anspruch 1(a), dadurch gekennzebohnet, dass Q fOr Br, Cl,
I, C1-C4-Alkansulfonyloxy, Benzolsulfonyloxy, Toluolsulfonyloxy oder
Trifluormethansulfonyloxy steht, und dass os In Anwesenhelt eines
Saureakzeptors durchgefflhrt wird. 55   3. Verfahren nach Anspruch 2,
dadurch gekennzelchnet, dass Q fOr Cl, Br, I oder Methansulfonyloxy steht.
4. Verfahren nach Anspruch 2 odor 3, dadurch gekennzeichnet, dass der
Saureakzeptor Natrium- oder Ka- liumcarbonat oder -bicarbonat, Triethylamin
oder Pyridin ist. 32    *                               EP 0 388 .54*
,I IIII|1 1lj1 1111 11111 II 1111 EPO0 388.054 SIc L      5. Verfahren nach
Anspruch 1(a), 2, 3 oder 4, dadurch gekennzeichnet, dass R fur-CONH2, Y fOr
-CHz-, und R1 fOr eine Gruppe der folgenden Formel steht 5 00 tO 6.
Verfahren nach Anspruch 1(b), dadurch gekennzelchnet, dass die Hydrolyse
mit konzentrierter Schwe- felsfure durchgefflhrt wird. 



7. Verfahren nach Anspruch 1(d), dadurch gekennzeichnet, dass die Reduktion
durch katalytische Hydfie- 15      rung erfolgt. 8.  Verfahren nach
Anspruch I(e), dadurch gekennzeichnet, dass die Reduktion durch
katalyffsche Hydrie- rung erfolgt. 9. Verfahren nach elnem der
vorhergehenden Ansprilche, dadurch gekennzeichnet, dass das Pyrrolidin- 20
Ausgangsmaterial in 3-(R,S)- oder 3S-Form vorliegt. PatentansprOche fur
folgenden Vertragsstaat: GR 25  1. Verfahren zur Herstellung einer
Verbindung der Formel: R               11~i 2-Y-Rl oder eines
pharmazeutfsch brauchbaren Saizes davon, wobel Y eine direite Bindung,
-CHx-, -(CH2)T, -CH20- oder -CH2S- ist; R -CN oder -CONH2 bedeutet; und R1
eine Gruppe der Formel ist 40 40   , W    3                 <@Ca~~~~~~(C2).
oder --Ht-,, wori XundX', unabhangigvonelnander,jeweils OoderCH2sind; m fir
1, 2oder3 steht; und iHet" Pyridyl, Pyrazinyl oder Thienyl ist;
gekennzeichnet durch eine der folgenden Stufen: (a) Umsetzen einer
Verbindung der Formel: 50 a C  t                      ~~~~~( II) R   Ii7H
55 In der R die gleiche Bedeutung besitzt wbe In Formel (I); mit elner
Verbindung der Formel: Q-CH2-Y-RI,    (111) 33    worin R1 und Y die
glelchen Bedeutungen besitzen wis in Formel (I); und Q eine Abgangsgruppe
ist (b) zur Herstellung einerVerbindung der Formel (I), worin R = -CONH2:
Hydrolysieren der entsprechen- den Verbindung der Formel (I), worn R = -CN;
5         (c) zur Herstellung einer Verbindung der Formel (I), worin Y =
-CHr-, und R1 = 2- oder 4-Pyridyl odor Pyrazinyl: Umsetzen einer Verbindung
der in Verfahren (a) definierten Formel (II) mit 2- oder 4-Vinyl- pyridin
odor 2-Vinylpyrazin: (d) zur Herstellung einer Verbindung der Formel (I),
worin R = -CONH2, und R1 = 2,3-Dihydrobenzofu- ran-5-yi: Reduzieren der
entsprechenden Verbindung der Formel (i), worin R = -CONH2, und R1 = Ben-
10        zofuran-5-yi; und 



(e) zur Herstellung einerVerbindung derFormel (I), worin R = -CONH2, Y =
-CH2-, und R1 = 2,3-Dihydro- benzofuran-5-yi oder lndan-5-yi: Reduzieren
einer Verbindung der Formel: 15 0                 1 aC>
IV) H2N-C      LY T      2-C - 200 worin RI 25
oder ist, 30        wobel die gestrichelte Linie eine fakultative Bindung
bedeutet; wobei nach Verfahren (a) bis (d) gegebenenfalls eine Umwandlung
des Produktes der Formel (I) in ein pharmazeutisch brauchbares Salz
erfoigt. 2. Verfahren nach Anspruch 1(a), dadurch gekennzeichnet, dass Q
fOr Br, Ci, I, C-C4-Alkansuifonyloxy, 35      Benzolsulfonyloxy,
Toiuolsulfonyloxy oder Trifluormethansulfonyioxy stsht, und dass es In
Anwesenheit eines Saureakzeptors durchgeftfhrt wird. 3. Verfahren nach
Anspruch 2, dadurch gekennzeichnet, dass Q fOr Cl, Br, I oder
Methansulfonyloxy steht. 4. Verfahren nach Anspruch 2 odor 3, dadurch
gekennzeichnet, dass der Slureakzeptor Natrium- oder Ka- liumcarbonat oder
-bicarbonat, Triethylamin oder Pyridin ist. 5. Verfahren nach Anspruch
1(a), 2, 3 oder 4, dadurch gekennzeichnet, dass R fur -CONH2, Y fOr -CH2-,
und R1 fiir eine Gruppe der folgenden Formel steht 45 50 6. Verfahren nach
Anspruch 1(b), dadurch gekennzeichnet, dass die Hydrolyse mit
konzentrierter Schwe- felsAure durchgefuhrt wird. 7. Verfahren nach
Anspruch 1(d), dadurch gekennzeichnet, dass die Reduktlon durch
katalytische Hydde- 55      rung erfolgt. 8. Verfahren nach Anspruch I(e),
dadurch gekennzelchnet, dass die Reduktion durch katalytische Hydrie- rung
erfoigt. 34    I I!lllIDIIIIDj 11111111111111111 L   N s EP 0 388 054 B13M
S 9. Verfahren nach einemr der vorhergehenden Anspruche, dadurch
gekennzeichnet, dass das Pyrrolidin- 



Ausgangsmaterial in 3-(R,S)- oder 38-Form vorliegt. 5   10. Verbindung der
Formel 10X                       O~ 1                    (IV), 2  il-
-C-C-R 0 18 worin RI 20                  oder 26 ist, wobei die
gestrichelte Linie eine fakultative Bedingung bedeutet. 30   Revendicatlons
Revendlcatlons pour les Etats contractants sulvants AT, BE, CH, DE, DK, FR,
GB, IT, Li, LU, NL, SE 35  1.  Compose de formule: (T) 40
CU--  I 46       Ou sel pharmacoutiquement acceptable d'un tel compose,
dans laquelle Y est une liaison directs, -CH2-, -(CH2)x-, -CH20- ou -CH2S-;
R represente -CONH2; et R1 est un groupe de formule: 50 (C g 3)< Cou "Het"
55 obi X et Xi repr6sentent chacun independamment 0 ou CH2; m repr6sente 1,
2 ou 3; 35    EP 0 388 054            *  c  L  M   S  * et "Her est un
groupe pyridyle, pyrazinyle ou thienyle. 6   2. Compos6 de formula: 10  



I'llCR-   I~                      (IA) NC. YNG-C 2 -Y-R1
R 15      dans laquelle Y et R1 sont tels que dMfinis dans la revendication
1. 3. Compos6 selon la revendication I ou 2, dans laquel R' est un groupe
de formule: 20 ouz X, R1, "Het" et m sont tels qua dMflnis dans la
revendication 1. 25 AL Composb selon la revendicaton 3, dans lequeo R' est
un groupe de formule: 30                  /4fi >   ' U 5. Compose solon
l'une quelconque des revendications precedentbs, dans lequel Y represente
une liaison directs ou -CH2r-. 35  6. Compos6 selon la revendication 5,
dans lequel Y represente -CHF6. 7. Compos6 selon l'une quelconque des
revendications precedentes, qui ast sous la forme 3RS-(rac6ml- que) ou sous
la forms 3S. 40  8. 3-(R,S)-(1-carbamoyl-1,1
-diph6nylm6thyl)-1-(2-(2,3-dihydrobenzofuran-5-yl)6thyl)pyrrolldinefou
3-(SH-)- (1-carbamoyl-1
,1-diph6nylm6thyl)-1-(2-(2,3-dlhydrobenzofuran-5-yl)6thyl)pyrrolldine. 9.
Composition pharmacoutique comprenant un compose de formule (1) ou un sel
pharmaceutiquement ao- ceptable d'un tel compos6 selon l'une quelconque des
revendicatlons 1 et 3 a 8, et un diluant ou vehicule 45
pharmaceutiquement acceptable. 10. Compose de formula (I) ou sel
pharmaceutiquement acceptable d'un tel compose selon l'une quelconque des
revendications 1 et 3 a 8, pour une utillsation comme medicament. 11.
Utilisation d'un compos6 de formula (I) sdlon l'une quelconque des
revendications 1 et 3 A 8, ou d'un sel pharmacoutiquement acceptable d'un
tel compos6, pour la fabrication d'un medicament pourle trsitement d'une
maladie associ6e A une motilite et/hu au tonus alter6s des muscles lisses.
12. Utilisation selon la revendicatlon 11, dans laquelle la maladle est le
syndrome d'lntestin irritable ou l'ln- continence. 55 13. Compose de
formula: 36    EP 0 388 054 B1             *C L I        'I M   ! D! 5
u C                  0_N  ~                -     H.,N-C      ~        CH-
0 10      dans laquelle R1 repr6sente ob la ligne en pointill6 est une
liaison facultative. 



20   Revendlcatlons pour P'Etat contractant sulvant: ES 1.  Procede de
preparation d'un compose de formule: 25 C~~~~~~~~~r 30
~~R   ):LL         2 Y t ou d'un sel pharmaceutiquement acceptable d'un tel
compose, dans laquelle Y est une liaison directe, -CHlr, -(CH2)2-, -CH20-
ou -CH2S-; R represente -CN ou -CONH2; 35      et R1 est un groupe de
formule: 40                                                         (CH
ou "Het' 45            X et X' representent chacun independamment 0 ou CH2;
_ represente 1, 2 ou 3; et PHet" est un groupe pyridyle, pyrazinyle ou
thlenyle, caracterse par 'une des etapes suivantes: so        (a) la
reaction d'un compose de formule: 55
(II3 R 37    EP 0 388 054 B1               !   c  L  M   !  ! dans laquelle
R est tel que dWfini pour la formule (I) avec un compos6 de formule:
Q-CH2-Y-R1     (l11) obi RI et Y sont tels que definis pour la formule (1)
et Q est un groups labile; 6         (b) pour pr6parerun compose de formule
(I) dans laquelle R represento-CONH2, I'hydrolyse du compo- sb
correspondant de formult (I) dans laquelle R representb -CN; (c) pour
preparer un compos6 de formule (I) dans laquelle Y repr6sente -CHT- et R1
repr6sente un grou- pe 2- au 4-pyridyle ou pyrazinyte, la reactlon d'un
compose de formule (ll) tel quo d6finl dans la partie (a) avec la 2- ou
4-vinylpyridine ou la 2-vinylpyrazine. 10        (d) pour preparer un
compos6 de formule (I) dans laquelle R representb -CONH2 et R1 est un
radical 2,3-dihydrobenzofuran-5-yle, la reduction du compos6 correspondant
de formule (I) dans laquelle R represente -CONH2 et R1 est un groups
benzofuran-5-yie ; et (e) pour pr6parer un compose de formule (I) dans
laquelle R represente -CONH2, Y representb -CHr et R1 estun radical
2,34dhydrobenzofuran-5-yie au indan-5-yle, la reductlon d'un compose de
formule: 



15 22  0              -CHL2-CcRc                --- (IV) 0 25       oa RI
repr6sente 30                         JS3  ou  ,> ob la ligne en pointile
repr6sentb une liaison facultative; lesdits proced6s (a) A (d) 6tant suivis
le cas 6cheant de la transformation du prodult de formule (I) en un 35
sel pharmaceutiquement acceptable. 2. Proc6d6 selon la revendication 1(a),
caract6ris6 en ce quo Q represente Br, Cl, I, (alcane en C1-C4)sul-
fonyioxy, benzenesutfonyioxy, tolubnesutfonyloxy ou
trifluoromethanesulfonyioxy, et en ce qu'il est mis en oeuvre on pr6sencoe
d'un accepteur d'acide. 40 J)      3.  ProcidA selon la revendication 2,
caracteidsb en ce que Q represente Ca, Br, I ou m6thanesulfonyioxy. 4.
Proced6 selon la revendication 2 ou 3, caracteris6 en ce quo t'acceptour
d'acide est le carbonate ou le bicarbonate de sodium ou de potassium, la
tiethylamine au la pyridine. 4   5.  Procede selon la revendication 1 (a),
2, 3 ou 4, caracteris6 en ce que R represonte -CONH2, Y repr6sentb -CHz- et
RI est un groups de formule: 50
r0 > 50 ~~1j 6. Procede selon la revendication 1(b), caractris6 en ce que
l'hydrolyse est mise en oeuvre avec de l'acide 55      sulfufique
concentr6. 7.  Proc6de selon la revendicatlon 1(d), caracteris6 en ce quo
la reduction est miss en oeuvre par hydroge- nation catalytique. 38    EP 0
388 054 B1        I    cI 11        S 1 8. Proced6 selon la revendication
1(e), caract6rise en ce que la r6duction est mise en oeuvre par hydrog6-
nation catalytique. 5 9. Proced6 selon l'une quelconque des revendications
pr6c6dentes, caracterise en ce quo la matiere de d6- part pyrrolidine est
sous la forms 3-(R,S) ou 3S. Revendications pour l'Etat contractant
sulvant: GR 10 1. Proc6de do pr6paration d'un compos6 de formule: i
/  SGN-~~~~~RCH  -Y-Rt 20      ou d'un sel pharmaceutiquement acceptable
d'un tel compose, dans laquelle Y est une liaison directs, -CH2 -,
-(CH2)z-, -CH20- ou -CH2S-; 



R represente -CN ou -CONH2; St R1 eat un groups de formult: 25 3   ,
H2        ou "Heti 30 0(o X et Xi repr6sentent chacun independamment 0 ou
CH2; _ represente 1, 2 ou 3; et "Het" est un groupe pyridyle, pyrazinyle ou
thienyie, caracterise par l'une des 6tapes suivantes: (a) la r6action d'un
compose de formule: K40 RL    I    N-H 45
I dans laquelle R east tol quo defini pour la formule (I) avec un compos6
de formule: Q-CH2-Y-R      (111) ou RI et Y sont tels quo dMfinis pour la
formule (I) et Q est un groups labile; (b) pour pr6parerun compos6
deformule (1) danslaquelle Rrepr6sente-CONH2, I'hydrolyse du compo- s6
correspondant de formule (I) dans laquelle R repr6sente -CN; (c) pour
preparer un compos6 de formule (I) dans laquelle Y repr6sente -CHz- et R1
reprbsente un grou- pe 2- ou 4-pyridyle ou pyrazinyle, la r6actbon d'un
compos6 de formule (11) tel que d6fini dans la partie (a) avec la 2- ou
4-vinylpyridine ou la 2-vinylpyrazine. (d) pour pr6parer un compos6 de
formule (I) dans laquelle R repr6sento -CONH2 et RI eat un radical
2,3-dlhydrobenzofuran-5-yie, la reduction du compose correspondant de
formult (1) dans laquelle R represente -CONH2 et RI est un groups
benzofuran-5-yte ; et (e) pour prbparer un compos6 de formule (I) dans
laquelle R represente -CONH2, Y reprbsente -CH2- 39    EP 0 388 054 B1
1          c    ;M   S   * et R' estun radical 2,3-dihydrobenzofuran-5-yle
ou indan-5-yle, la reduction d'un compos6 de fbrmule: 5 HN-C
-C - H -C- Rl             -    V 10
L..0~R(V 



oO R1 represente 15 20 ou la ligne en pointlle6 represente une liaison
facultative; lesdits proc6d6s (a) A (d) etant suivis Is cas 6ch6ant de la
transformation du produit de formule (I) on un sel pharmaceutiquement
acceptable. 25 2. Procede selon la revendication 1(a), caract6rise en co
que Q represente Br, Cl, I, (alcane en C1-C4)sul- fonyloxy,
benzenesulfonyloxy, tolubnesulfonyioxy ou trifluorom6thanesulfonyloxy, et
en ce qu'll est mis en oeuvre en pr6sence d'un accepteur d'acide. 30  3.
Procede selon la revendbcation 2, caracteris6 en ce quo Q repr6sentb Ci,
Br, I ou m6thanesuifonyloxy. 4.  Procede selon la revendication 2 ou 3,
caract6rise en ce que l'accepteur d'adde est le carbonate ou le bicarbonate
de sodium ou de potassium, la tri6thylamine ou la pyridine. 5. Proced6
selon la revendication 1(a), 2, 3 ou 4, caract6ris6 en co quo R repr6sente
-COHN2, Y represente 35      -CH2 - et R1 est un groups de formule: 6.
Proc6d6 selon la revendicatfon 1(b), caracterse en ce quo I'hydrolyse est
miss en oeuvre avec de I'acide sulfurique concentr6. 45  7.  Proc6d6 selon
la revendication 1(d), caracierise en ce quo la r6ductbon est mise en
oeuvre par hydroge- nation catalytique. 8.  Proc6de selon la revendicatlon
1(e), caract6ris6 en ce quo la reduction est miss en oeuvre par hydrog6-
nation catalytique. 50 9. Procede selon l'une quelconque des revendications
pr6cedentes, caracteris6 en ce quo la matibre de d6- part pyrrolldine est
sous la forms 3-(R,S) ou 3S. 10. Compos6 de formule: 55 40    -
~      ~~~~~EP 0 388 054 SI* cIL  III1 5                       oC,
0 Lj.-CH22-C   R                      --- (IV) 0 10        oO R1 represents
19 ot la ligne en pointlll6 est une liaison facultative. 
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