EP 0_388 Q54 Bl Description This invention relates to certain 3-substituted
pyrrolidife derivatives. The conpounds of the invention are nuscarinic -
receptor antagoni sts which are sel ecEP 0888084 BEnoot h nuscl e nmuscarinic srtes
over cardi ac nuscar- 5 inic sites and which do not have any significant
anti hi st-am Yegediftidnvi ty. Thus the conpounds are useful in the treatment of
di seases associated with altered notility and/or tone of snpboth nuscle

whi ch can, forTiistaveRion reldts td el 3istibstitited girolidine eriviatives. Sincboinbauridianf the Buerition are
di seases i NGhisekPnic febptar ritayohistemhictsaesbieorve for eihaotlr muscla Inascadfiicaiiessaver candiapmpsgar-

i ncont i Nn&NC danic skeSaANAEE 8 nod bdva baySsighificantiantilistaminic aciityt Thys the gempgiindagsepseful in the
di sease. EP-tbatheitfidisasts assobiatedwithoaltbrad motitysaiorttoneef srapotiymusele wijich qap,dor example,
aryl al ky| eneefoundio theiget; techealandhiadder. Sugh digeeses inglude isitablg Pewel Syndrpmg. divertigular diseasty
ant i secr et oruyinatywentinenge: cesprtiagayl athalasiacand plyenin gbgjrctive@irways digease-ovi ded
conpounds of t RR-Af0835463 describescertain ,Nj-substituted-arylalkyl and aMa’kylg@ aminohelerocy¢lics. as cardio-
phar maced? i cvasquipr antitieipmipip and antigesratory gt n v i s godirect link, [err]

[err] or [err]Adcprding tothe\nysntiqn there are pryjdedgompounds o 'f‘%*pf']“‘?"s a group of the
formula:- 35 [err] : ' or
where 40 X and [err] are each independently O or [err]; mis 1, 2 or
3; and "Het" Is pyridyl, pyrazinyl or thienyl. Ris preferably [err]. The
conpoundési n which Ris CN are useful as synthetic internediates. 45 mis

pref%f’ably 1. [err] is prefegrably 50
[err] or "Het" 55 wh 4, [em and "Het" are as defined for
a oy~ —= (1)
- -~
2 R [ N-CH,-y-r’
!\/"

formula (lI). [err] is nore prse
25  and their pharmaceutically acceptable salts,
wherein
Y is a direct link, -CHz-, (CHz)z-, -CH,O- or -CH,S-;
R is -CN or -CONHy;

B and
30 R! is a group of the formula:-
! .
L :
~ (\CH ) or "Het"-
s | 72
J~
where
b 40 X and X1 are each independently O or CH,;
misi,2o0r3;
and

"Het" is pyridyl, pyrazinyl or thienyl.
R is preferably -CONH,. The compounds in which R is CN are useful as synthetic intermediates.

45
m is preferably 1.
R! is preferably
50 ' xl\
"
x(,CHZ)m or "Het"
85 where X, X1, m and "Het" are as defined for formula (l).

R? is more preferably:-



EP 0 388 064 Bl [err] Y is preferably a direct link or [err]. Y is nost

preferabl y [err]. "Het" Is preferably pyridyl. 10 The anticholinergic
activity of the present conpounds re&P@®38808Bioth the 3R-forns and -
3S-forms, i.e., the conpounds having R and S stereochem stry, respectively,

at position 3 of the pyrral |d|ne ring, and of coursex
forms of the conpounds ( 2\3S- forms are gene Ne npst active.
The pharnmaceutical ly accept dhl e/sal t s°86f the conpg formula (1) -
(R=[err])sinclude acid ‘add¥tion salts such as the hydrochl ori de,

hydr obr om de, hydrofl uoride, sul phate or bisul phate, phosphate or hydrogen
15 phosphat e, Ydewtferably a HiesplinletreCHei t rat e, funarate, gluconate, |actate,
mal eat e, mesyl Atiemostpreferablit@-and tartrate salts. For a nore conprehensive
list of phar rrac%?ﬂ'?@fafﬂaWMﬂpt able salts see, for exang\l e, the Journal of

he 3R S-(racem c)

Phar maceu?i cal TB%F’@HL"E’?'Q'WW"Y gbthe NG”"!L“’"MG%W“EEWW" agBiorms oyl 3SyfprEngd.e.,
salts can beths w@ah%' a Ranr S sareochamisyr V-re-,sp v atmsisméff l;gm'mivws nd of prurse
th

f b H* {Eqcgm Wfa'sgﬁﬁ"? Pe"'y

f b e "gp, e

sol ution. ot:s::t'; 1 °- ha 4

nunber of 1o Ej o ut.ca. z e,t;ﬁ,pae. l,hé'f&d
ical V I u 9 hes:

(1) Y. R andabeid by fbio oot 6f6'?6 é’f:e &%&539% L el Ttﬁr%&?'aﬂﬂrea{vg’iha

e.g. Br, O, b acid &ddition ﬁ\t%ﬂﬂ:’? rSUiphte) 0¥ by tapotdBorof tHERbikddAES UT f onyl oxy)

benzenes U f ony |Tﬁé<&mpbn%§&@&%ﬂnfuﬂﬁﬂ&éh>b¥ fefar8d byl nuber 81161, AR g MdiloRing:-
trifluorome- thanesul fonyl oxy. Preferagl y, Qis d, Br, | or

nethq\gsulfo_g@ggy The reaction is preferably carrled out in the presence
of anTacid acceptor such as sodium or potassium carbonate or bicarbonate,
tri et hyl am ne dhispawbediusteafedamtblidws:-a sui t abl e organi ¢ sol vent, e.g.
acetonitr#le, at up to the reflux tenperature. Reaction tenperatures of
60-[err] are usually desirable and it is generally convenient 45 to carry
out the reaction unge flux hough in sonme instances the reaction may
proceed at a suitabl 2 e at tenperature, lodo is often a
particularly suitable oup but S|nce yhe startlng natgrlals (ren)

are somet¥nes nost convept avai Mabt€Hast&horrde Lomputdgatt) on can

al so be carried out usirng %}amund (1 II) as a chloride but in the
presgnge of an iodi'de such a Il um or potassiumiodide. In the preferred
tech- nique, the conpounds (Il1) and (I1l) are refluxed together in

acetonitrgle in the prese of pot assi ugargpr bonate 50 or sodium
bi carbonate. The product (1) can be Isolated and purified conventionally.
The 3R, S-, 3R or 3S- forns of the starting material (lIl) can be used so as
to obtain the 3R S-, 3R or 3S- fornms, respectively, of the product (I).
The starting nmy R&idR areQh dbfived fobfonnuladl) ard Q is aRaviyréup] &d. BE G1, '2,-CpdmafstifoRiIcky
procedur e@ S(eghmeétBariesuticyiorh), bem@hdsidyloxy, tohietedulidnglotyid)g. Priehsnestifongltng) or Trifi@orome-
star twg mat dmnesti®nddxy.Finferatdy, Qud G, Hr) lbfnhethanesmfonygmer al known com
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 60-105°C are usually desirable and it is generally convenient
45 to carry out the reaction under refiux, 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 (Jil) are
sometimes most conveniently available as chiorides the reaction can also be carried out using the compound
(1) as a chioride but in the presence of an iodide such as sodium or potassium iodide. In the preferred tech-
nique, the compounds (I1) and (Ill) are refluxed together in acetonitrile in the presence of potassium carbonate
50  orsodium bicarbonate. The product (I) can be isolated and purified conventionally.
The 3R,S-, 3R- or 3S- forms of the starting material (I1} can be used so as fo obtain the 3R,S-, 3R- or 3S-
forms, respectively, of the product (f).
The starting materials of the formula (i) can be obtained by conventional procedures such as those de-
scribed in the following Preparations. The starting materials of the formula (lll) are in general known com-
55  pounds whith can be prepared by conventional techniques. The preparation of any novel starting materials of
the formula.(lll) used in the Examples is however described in the following Preparations section.



55 _pounds which can be prepared by conventional techniques. The
preparation of any novel starting materials of the formula (111) used In
the Exanples is however described i nEPhas&assBowi ng Preparations section.. 3
EP O 388 054 B1 Route B The conpounds of the forrmula (1) in which Ris
[err] can algRelpe prepared by the hydrolysis of the 5 correspondi ng
nitriles, e.g. using concentrated aqueous mneral acid (typically
concentrat ed amnecdmpounas of khe foriiur (I Jhdwhith \RSiE SCONH, batDdisdbleIpyeparad by thél hydietlysls f the)
concent r at eCcomrespermaitng nitrilds)dig) Using condetlratediaqieousitheral 8k (BBikally vdncerfirited aqueds Hgsognd
nost pr ef er abl Yhedydfolysds is {ypically tdrridtiant using cantentratgd aqliSoup suiphuric abidepreferalily/ @0-98%%csal- |
t hen be i sol ratmischcid mok est préferably B57% H150yavith heatiad at pig SOeIdOPCEThe ploguct Eamitben bEistlated
route |s usedndpurified bynoeyentional grocesieesunds 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 i'% a&'l’&é)i ped forfornula (1). Cearly the vinyl group nust be
attached to the 2- or 4-position ofthe pyridine 35 ri n%. The reaction is
typical 'y carr Fugfodals vsaf for praparipggpmpgungs in which,Y)ig offHzr 20yd Ry 1820 f-pyridyLs gyrazinyl and
pref erabiy (f0BYePEIated & PIPWE-sui t abl e organic sol vent, e.g. dioxan. In
sone insg nces, the use of a basic (preferably a strong base which is
soluble i'h an organic sq| vent such as N-benzyltri methyl ammoni um hydr oxi de

["Tr{ton B"]) cidi Py eferably a [err] alangic ' cat al yst. may be
beneficial. 4Q Romte [ ounds of the formnu ) i h Ris [err] and
[err] is a grouvg o/c ormula:- 50 c be pRepare e reduct/’ n of

t he corrggpondi ng-To un of ftehe-d | a “25 I g ok ¢ gr Qup of
the formul a: - 55g i i 2 N l R [e?rlfz e?
reduqii;on can be cgﬁr}i ed out conventionafly, e.g., by genati onNor by

r

usi ng=Stannous chl 6ri'de, tributyltin hydride or a trialkysilane (e.g.
triethylsilane), 4

YL SUS
_d H + CH =CH—7 ¥ R N
[ 1] 2 ‘( ]___> ‘[ :TCHZCHZ(/ ]
30 NS
N XN .

(11)

R is as defined for formula (1). Clearly the vinyl group must be attached to the 2- or 4-position of the pyridine
35  ring.

The reaction is typically carried out with heating, e.g. at about 60° to 110°C 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 C+~-C4 alkanoic acid) catalyst may be beneficial.

' ’\/ Route D |
Compounds of the formula (I) in which R is -CONH; and R is a group of the formula:-

'_5 jga

50 canbe prepared by the reduction of the corresponding compounds of the formula (I) in which R! is a group of
the formula:- -

The reduction can be carried out conventionally, e.g., by hydrogenation or by using stannous chioride, tributyltin
hydride or a trialkysilane (e.g. triethylisilane),



EP O 388 054 Bl The preferred technique |Is catal ytic hydrogenati on,
typically using [err]/Pd/C atfrom about at nospheric pres- sure up to about
60 psi :(413.6 kPa) in a suitable sol #®nBgsos481 acetic acid. 5 Route E.
This route, which prepares a conpound of the fornmula (1) in which Ris

[err], Y-is [ etuelpretgifdd leiiniqhe i SatalytidhydfblgbhafinOip@esisin cﬁCéﬁr R hbolit2EdbEphend]
I'nvol ves th&ufe%ﬁ!‘;ﬁbbﬁlﬁoﬁéu (ﬁgewgﬁw{dgﬁgfnﬂﬁ%@rgﬁ g ?%r rﬁo v grdée ~
[err] is 25 [err] mhere the dotted l'ine

represents eRoue® i onal bond. The reduction can be carried out simlarly to
Route D above. Wen the dotted |line represents a bond, the 30 reduction

wi || reduce boTlisoute whish brepayés apompguindiefdhet forewld diio Miclblahdc@mﬂzthb-%zsarp&ism%n
of the benzciihydrabengofuran-§yl otindan-phyb inyehess therreduction ofadompeund of thafaimylacat al yti c
hydr ogenation (e.g. using [err]/Pd/C) in a suitable solvent, e.g. acetic
acid, andpreferably u r a hy en pressure of 40-60 psi (275.7 to 413.6
kPa). The starting naf p an be prepared by conventi onal

t echni ques such as t hdéseg J din Preparations 18 and 19. 35 The
selectivity of the conpdun =[err]) aff muscarinic recept or_ant agoni sts
can be e sured as fohlk . Tmes,pi gs sactificed an(ﬁ he il eum
trachea, bl adder and rig\ms at rh re renoved and suspend- ed in )
phys{ ol ogi cal salt solution under a resting tension of | g at [erT] aerated
with 95% 02 and 5% [err]. Con- tractions of the ileum bladder and trachea
are recorded using an isotonic (ileum or isonetric transducer (blad- 40
der and ty acqiga)riisThe frequency of contraction of the spontaneously beating
right atriumis derived fromiso- netrically recorded contractions.

Dose-ir esponse curves to ei t her acetylcholine (ileum or carbachol (trachea,

bl ad and right atriu arg determnedysing a 1-5 m nute contact tine
tT Ryt hgmaxi onse I s achi eved. The organ
th phys Qo salt solution containing

for each dose of agoni

bath is dfained and r

the | owest dose of the t®st 46 conpound.” The test conpound is allowed to
equilibrate with the tissue for 20 minutes and the agoni st dose- response
curve is reﬁ@ﬁ?é@%q'lneﬁﬁ@s?mnm?'é%‘ﬂonse i s obtained. The organ bath is
dr ai ned and ref'ﬁ'?‘té‘ﬂ"%‘f"rf’ggﬂ Harly fo Roule DaBova Whon thedaitedling eiePféaE‘éE'dH%l
concentr &t i JR “8tf°"f”§'§?"¢'6?ﬁ? vl ﬁ’@p 5’15'(5%"%'?'6%‘8&‘@9?%"?3@% d’e"z°'“"a“'5'y'

Typicall'y f o con ent ra 'I“On of mt e o nd %,Fatse n £a¢
tiss WE, The a%&& rabl%:fr,td r cgt%lgt SSUl 923&5? g'l‘# ng te
the agoni st (F@g;:] o EJOR &su&h ﬂ% i
det erm nggd (1 egf se% oﬂh e measured as
Phar macol . e above ana ytlca tec nlques t1ssue
sel ectivit y f OMalghkﬁﬁéa 'i)a@éerJcﬁmSﬁrﬁ kheRbUn® BEthba biddderand idhEduitin Mrdtemdved éﬁ&'s&s\éend-
agai nst agonddsd physiclsiica ST\PASHATSsbigbrisRR ofOTg s834°C Qératd WEHbB% o SR5%AE0,] Ednt Y
I N conpari SGfactbné ¥ trieliéunt) Biddderand Gddhéa dréveorded ushtfof isdlofEGleun) ofiddme R Pemsdudérbigue d
dog. O ale acder ariditycties). Hef@aAcY df ContrivfiorCd BRGpaNMedloly bekliigight difuigs Cudingaididmdso-
ef f e%. on, rhebicaltyxemoplbdcontraetions. r at e, pupil dianeter and gut notility.
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 sait solution containing the lowest dose of the test
45 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 cbtained. The organ bath is drained and refilled
with physiological salt solution containing the second concentration of test compound and the above procedure
is repeated. Typically four concentrations of the test compound are evaluated on each tissue.
The concentration of the test compound which causes a doubling of the agonist concentration to produce
50 the original response is determined (pA; value - Aruniakshana 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.
&5 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



55 CQppound affinity for other cholinergic sites is assessed in the
nouse after either intravenous or intra- peritoneal adm nistration. Thus,
the dose which causes a doubling of gppistsesuBas |s determ ned as well as the
dose which inhibits the salivation and trenor responses to intravenous

OXOt I eno¥ i NetinBYee I%Bphdgabl adidithil bisd dhidhit %&h&vé@&a&ﬂis@&ﬁ orhi liekahesof RS compounds will
prophyl act i Coenérafytbetthe Rhgeris %617 3.8 %o S50HYIalt 61Chn\thdriela@it patidn®(76 fg)MTHus fot & Mpical
and/ or tone it FaloHRindivitlis Gblts ofdafduled Will tybichlly 3bht=fih fRMARS 259G @F 421HR.compound, in a suit-
di verti cus ar abth phé@meeutically seespyable REHNor Barrier forAtintinisk@fon@indly &in diitipR doses, once or sev-
oesophageal eaalimbes d=y. Bozeages fur diravendl adrhinistiatiorewilbypivally Be withiabs@nge@ 3alto ZE0B@EEe S
of the conposinglésiose:dsireqgieadcin prattige the physiciaineill datermine tie abin® dosdgeowhiah wiiHO moss sui@able y
for an aver aigeandndiyidual patientand it Wiy Garkgiih théldue swelight and reispqoisecet khepantituiar patientcTie above
i ndi vi dual t deskaes are gremplapafithe gveride caseppfitiossd ¢ap, of eovrsa, be indivigua! instansePWidrehighesfor
active cdfmpoewt dogage ranges pre merted, agdtuch o1 withimthe gedpe ofthig/inyestiaspt abl e vehicl e or
carrier for adRPiiPBanuse. therForapay syftb?fomv'%ﬁ-PBNﬁe) ER?%%"'"“H%?!E" aigne.dukydll gaperglly
times a day.beoadeiy ??dﬁ'lﬁd'q"ﬁ’ﬁ mnageptcahpacvier aelectod with ragar {adhe-intendsd poute of ad-

within the r'gfl 'Ea" ‘°a§'?' P“’e"?f(?é"é“"!fs‘"P ibe H“'“'F‘ﬁ’ 'B’t"f 8ffRe
physi ci an W,'%lta'g 0“ ﬁ% Vﬁg ng%:sm% rafp::iéy ? .{ﬁ Q%Eaﬁéggwoég%f

15
an i ndi vi duabe‘ forex Ie in yzus mtramu

t he | rtICU|Q‘Faﬂ

but there ca&am bes [ﬂ?”éw) §, EddC ] g"nI Fotfi r
dosage ranges ’thea\ mﬁ:H‘fa iaésea Fnthclt I&r?ﬁ%ﬁ cshf.ani odnﬁb&ﬁﬂtof fHQ
For hunman, Usﬁvmuia'“(ﬁ mG:ﬁﬁER Q@Qﬁmﬁ{ orla ﬁar &é&pﬁaﬁl Rhéréok, h a pharmaceut-

admi ni st er edicaly dtEptabidiént ér cakpBEr al |y be a mnistered in a mxture with a
phar naceut i cal TRéifvehtdh aS&h&édes 8l compotindloPBéfofmulaXl) i Which RUSCOMH] of HpHafndabuticdlly ac-
m ni STT at i Onceptable Sdit&ieebaf, fdr y2b ad d McRdinent, phrtigulang for 1@ in tieeatsmt Biritable bovaysyhidymdd e
adm ni st er ed 0mbd ihvention furtiher ifcien thd ush aftal cerhSoundet traifarmulg (HanmetiichdRds COINIGNGrof yshar-
st arch orzs| apsceetizally@acceptable sgitsheredf; fap theonaniifecure pft dagdicahent for the treatment| of disbasesast 5
Wit h exci pi eserigted with thenalieted mpiityrand/pr terlejokdmogthanusdle, sysh assirritable bowal syaiinne,giverticular °
flavouring otiseges, winalyingontigence.oesophaggal ﬁﬁ?'aﬁeandrva@ ehstruntiyeginwayssisegse. f or
exanpl e, i nt rayenowsfop yetiytheringiudes ihe povel insermedipfes af edsmyle V)- For par ent er al

admin- istrati 5#”@”@95&"@‘%$§§“§§%W9W'Whe formof a sterile aqueous
sol uti on %hi gh EEE contai n other substances, for exanple, enough salts or
solution Isotonic wth bI ood. In a further aspect the

glucose to

| nveRt jon prQyides L Rcey :
the 2 forng e R =2 'S of—aphat-frace car Ty EPTan
salt theggof——iogether mnth a pharnaceut- |caIIy acceptable dlluent or
carrier. The inventiogp,glso includes a conpound of the fornmula (1) in which
Ris CONH2 or a phar cedklcally ac- ceptabl alt_thereof, Kf@y use as a
medi canent, parti cEBi f uséﬁrn the tres 3% irritabte3 bowe

syndr one. The i nve Qf /' a conpogg t he
formula (4) in whicl, H2, or gf 25 maceuti Ca Ty acceptabl e
salt {hereof, for the manufacture of a nedicanent for the treatment of

di seases as- sociated with the altemﬁm motility and/or tone of snooth
nmuscl e, such as irritable bomel yn roﬁe ~di ver Il di sease, urinary

| nconti nence, oesophageal achaIaS| and chronlt tive airways

di sease. ®The invention yet furthg I o I ntermedi ates of the
formula (1V).

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 dichioro-
methane (50 ml) and 10% agueous potassium carbonate (10 ml), the layers were separated, and the aqueous
layer extracted with dichloromethane (3 x 20 mi). The combined dichloromethane extracts were dried (MgSO,)
and concentrated in vacuo to leave a gum which was purified by column chromatography on silica eluting with
85 dichloromethane containing methanol (0% up to 8%). The product-containing fractions were combined and
concentrated In vacuo to leave an ol which was crystallised from diisopropyl sther to give the title compound

as a colourless powder, yield 0.17 g, m.p. 131-132°C.



The following Exanples illustrate the invention: 30 EXAMPLE 1 (A)

Preparati on of :

3- (R, S)-(1-carbanoyl -1, 1-di phenyl net EROB88l0saB1( 2, 3- di hydr obenzof uran-5-yl)e
thyl]pyrroli- dine 35 [err] CONH 45 A m xture containing

3-(R S)-{1- Cﬂfagamyl -1, 1-di phenyl met hyl )pyrrolidine (0.33 g - see
Preparation 50 (2-bronoethyl)-2, 3-di hydrobenzofuran (0.25 g - see
Preparati on Eoﬂbd anhydr ous pot ass:mmmrmmae;za (0.3 g) and acetonitrile (10
m ) was heat@abulated @r CpBHND: f Or Z5,18M4514,7.9GIN8.871 Xt ure was partitioned

bet ween di chiHoY.m4. (GRCI) & Fe7.S05R0h,) 11607 .00 G0 HDBA0DSTHE® 78 4d; i1H)Y5.45:5.00 (heet tH){ 416D-
M), the | ay®s0st akdx 26G3 M 1M 256N15 (¢ BH); 305260, Bl 210-H3& (mazH) eemwi t h

di chl or onet fﬁl‘/és"ggfw% reyptartingloyith 3dh)i(heatbagioyith lodinhenvinathybryenliding (195 angserep-
dried [err] @mHen tUBRaeave >-69 (T garbamertd. 1dipherstmpthyiy - i@ vty drppengeSiranir Wethdigyrisy
col umm cHP onfidine gt afsay). Yisk! 19 9, foder 260(G WyCWAh 55 i chl or omet hane

cont ai ni ng i) Asimitar procesiyrg ptatting Bith) 3-(RIF(H:(mathamert-1.4-irhenyimeth)pyireliding @184 - age Reep-
combi ned anderetign ddneava3R)-(Hr(1-gareamevitie! -dirhandmetivl) JHR-@shdirobragoferpry Sy et hvilryerel-
from di i sopr@nas adeameyield 7 gilole +18d (¢ 1.8 CBEdnpound as a col ourl ess powder,
yield O. J,%{ , mp. 131-[err]. 6 EP O 388 054 Bl Analysis % - Found:

C, 78.90; H, 7_E_x2Mﬂ-.EL_6 28; 5 Calculated for [err]: C,78.84; H, 7.90;
N, 6.57. [err 7 50 7 20 m 11 6.90 (d,
I H 6. [70 (@F tpromR . Dby e 4 50- 3. 45(

(m 1H): 3.25.3.15 (t 2 305250 (m 8H); 2.10-1. 95 (rn 2H) ppm (B) A
simlar pgpocedure startlng with 3-(S5)-(-)-(1 -carbgpmyl -1

, 1
- di phenyl met hyl )@y ol idine (1.95 g - see Prep aral1dn 10(B)) g&rs
3-(S)- (-) - (1eaagbanoyl - 1, 1-di @ y| ¥20P5[ 2Fh2, 8- di hydr obe @ 5-yl
) et hy pyrro- dlne as a e1-d—1—9>g, N 2806 R T,
[err]). (O A8am | ‘ ' g
3-(R)-(+)(1-carba
aration 11) gave
3(R) - (+) - (1- capfmmmy bonfainig 3R SPA MEMY)A, )-dibhdnAmétiylipyrelitiye 0 8 1a6 Be Froganifion8))8- )
et hyl ] pyr r ol @-broghiosthyl)daree (0.65413 se¢iPedparation A4)) anhydrbus|potassivth chrbofatel (08,g) AsidZicatahjtrile
15 EXAMPLE 2(2¢wi) wh¥teptad atderoeflud for 1.25 hours. The mixture was partitioned between 10% aqueous potassium
3- (R S) - (1- ceertiosat1d mb and dichisimmrejtiane(5A yi)) the lajéts wére saparad wid the aqpkdus Jayerekiradied e
20 [ er r] withdichloromethane (3 x 100 ml). The combined dichioromethane extracts were dried (MgSO,) and concen-
trated in vacuo to give a gum which was purified by column chromatography on silica eluting with dichiorome-

\j thane contgining 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 ngHazNzo 2 H,0: C,80.33; H,7.67; N,6.46.

o 1H N.m.r. (CDCls), 8 = 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 (brs, 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 (0.864 g - see Prep-
aration 10(B)) gave 3-(S)-(-)-{1-carbamoyl-1,1-diphenyimethyl})-1-[2-(indan-5-yl)ethyl]pyrrolidine, yield 0.34 g,
[o}? - 10.4° (c 1.0, CHCl)).




A m xture containing 3-(RS)-(1-carbanoyl -1, 1-di phenyl net hyl ) pyrrolidi ne
(0.6°g - see Preparation 8), 5- (2-bronoethyl)indane (0.49 g - see
Preparati on 14), anhydrous potassi umeparsspesatsa (0.6 g) and acetonitrile (20
m ) was heated under reflux for 1.25 hours. The m xture was partitioned

bet ween 10% ggipqes pot assi um carbonate (10 m) and di chl or onet hane (50

m ), the | ayers were separated and the aqueéous | ayer extracted with

di chl or onmet hp@gardtidn szgﬂ,@tﬂ%&mﬁ@,@Q@:ﬂ%ﬁmgw@,ma@nb%bﬁ%@b@mewer e
dried (MggO4)and concen- trated i n vacu gl VE a gu ich-was purified
by col um chr omat ography on %’ll"%nia eluting with dichlorone- thane contining
met hanol (0% up to 6% . The oduct -contai ning fractions were conbi ned and
concentrated In vacuo to gi the title conpound as a foam yield 0.29 g.

Anal ysis % - Found: Ph C, 80.5Q; .29; N,6.11;

Calcul ated for [err]. [err]: , SONH33; 1H, 7. 67CIN, 6. [err] Nmr.
[err] = 8.00-7.7Q (brs, 1H); 0-7.20 (m 10H); , 1H); 7.05 (s,
1H); 6.95 (d, 1H); 5.45- 5.30 (bra, 1H); 3.55-3.40 ; 3.00-2.60 (m
12H); 2.60-2.40 (m 1H); 2.15-1.90 (m 3H) ppm (B) A simlar procedure
starting with 3-(S)-(-)-(1-carbanoyl -1, 1-dijphgmg net hyl ) pyrrolidine (0.64 ¢
- see Pref- aration 10(B)) gave 2773

3- (Q-A-)-(1-carbanoyl - 1, 1- di phenylcostihy! ) - - P ndan- 5-yl ) et hyl ] pyrrol i di
ne, yreld 0.34 9, [err] (c 1rP8a~ _)\err]). 50 55 EP 0 388 054 Bl EXAMPLE
3 Preparation of 3-(R S)-(1-carba
, 1- di phenyl net hyl ) - 1- (3, 4- met hy[F&nedi
2 [err] 15 20 A mi xture contai ni ng
3-(RS]) -(1-carbanoyl -1, 1- di phenyl net hyl ) pyrrol i .75 g - see
Preparation 8), 25 3, 4-nethyl enedi oxybenzyl chloride (0.51 g -

commer ci al |y awahiktare lcontainisy B3REE) 1 Cartiaitop 3 3 LdipReriyRiely iy Folidn® (0/75 ¢)) sed Pebparation 8),
acet onl t ras| e3s,g-didthyibiedioryberiilichiondd (@51 ¢ OmMrieriilcdvailabib) aihydrod(hotabiuri égbonald (.75
m Xt ure was giand aceioninted3ord)iwae stinred &36oagenpetaturgfart3a sxhias T iemikian sbspaftBiGhedbetwaen d
di chl or onet h#¥eaqubds pbtassiumiverbbrmed2Gminandaichiepmpthared5tmil thellayem querecamardtatand the
extract ed w adveelisiaiéroxtracied withichio@metham® (3rk 50 mi)f ke combitrddishiordinethang exdracts Werm dried
extracts wer Ma§P)apd qﬁﬁ?ﬂ}mﬂﬂw vaoyo tagiverafeamiwhich was eudied by efiuma chromalagrarhiy pe pilica
was puri f¥edeipowi wmm@gvfmh@w@f %72 10 %) he iogiict-sptalfing frctions were com-
di chl or omet hBIRR apd FRNSepiedin Nacue Tolyp thedils comppynd e9)a topm, vislD-88. o duct - cont ai ni ng

fr ac@ns were com

3 .
o Analysis Z:-~
Found: C,74.15; H,6.26; N,6.56;

Calculated for 026H26N203.1/4 HZO: C,74.53; H,6.38; N,6.69.

R
. e 'H N.m.r. {CDCl3), 8 = 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, 1H); 2.05-1.90 (m, 2H) ppm.
45 EXAMPLE 4

Preparation of 3-(R,S)-(1-carbamoyi-1,1-diphenylmethyl)-1-]2-(3,4-methylenedioxyphenyl)ethyl]pyrrolidine
50 CONH,, '

KZ____%CO:’ . ?h /\/@
N
+ CH._,CN Ph
Br 3

55

A mixtu;'e 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,



bi ned and concentrated in vacuo to give the title conpound as a foam yield

0.5 ¢. Analysis Found: C, 74.15; H, 6. 26;
N, 6. 56; Calculated for [err] . 1/4 Eeospaos@ri4. 53; H,6.38; N, 6.69. 40 .
[err] Nmr. [err] = 7.45-7.20 (m 11H); 6.80-6.65 (m 3H); 5.95 (s, 2H),

5. 60-5.50 (bd}aier(‘(i;'ﬁb wasSadabld ahd4hs rhiklure Y2k extrcted with didPicfoRfletn@he (8 x50 ) Phe 2ombifBd di-
1H); 2. 50- 2. dfdrdmidtharde dillractswdidribd MYSOMane EdhcdnRiikd i} Sacub td Ve la BoldurlBs 3B WMidhGias
of purified by column chromatography on silica eluting with dichloromethane containing methanol (0% up to 6%).
3- (R S) - (&.- CHielprodnetcontainingdiagtiorsnyérérednbinled and dorcetitated-iredcliv/to @ive cHeditiey i ounk heh h
yl ] pyrroli di couidds foam, yield 0.27 g. '

[err] CONH 2 55 A mi xture containing 3-(R S)-(1-carbanoyl -1

, 1- di phenyl nmet hyl )Ag% rgll ibg.i_ne (0.3 g - see Preparation 8), 3,4-

met hyl enedi oxypheri E\’fﬂs om de (0.247 g - see Preparation 16), anhydrous
pot assi urf? car bonat . 4 g) and acetonitrile ) heated, under
reflux for 3 hoursf?’uéf‘ﬁ'e m xture was al | oned t%’%gé{:)%’ P\Cl)\@%gbaﬁ’tﬁérgr%’erature, 8
EP 0 388 054 Bl Wala®fulaBelllforWas added and the m xture was extracted with
di chl oronet hane (3 x 50 m ). The conbi ned di- chl oronethane extracts were
dried (MgSO4) and co gu%(%t.emiuuzm'azeuo t o gic,g3a6%0k06U480 S, 6f. 29y Whi ch was
purified ’E)y col um chromat ogr aphy“on” silica eluting wth dichloronethane
contiini ng met hanol- (0% up to 6% . 5 The product-containing fractions

wer e combi neg \gid (06580188736 ks 13£ 467 {53mIH0ki: 6758.6b (o, R); 5.95ROIH)E.48%.38 (brs,
col ourl ess fngwm}f%ﬂ -.m,,zs?ooga.io/em,aa'ﬁxahammm;p m, Found:

C 73.44; 4, 6.46; N 6.62; Calculated for err] 1 [err]: :
C, 73.69; H, 6pdiMpLils6. 29. [err] Nmr. [err] = 7.80-7.60 (bra, 1H);
7.50-7.15 (ny I0H); 6.75-6.60 (m 3H); 5.95 (s, 2H); 5.45-5.35 (brs, | H);
3. 55- 3740 ( nprepardtibn of3-(R8)-0-chfbainéy-1,8diphendmatblyift1-RA2-pyrdindjelhyfipyrrolidd® EXAMPLE 5
Preparati on of :

3-(R S)-(#4-carbanoyl -1, 1- di phenyl met hyl ) -1-[ 2- (2- pyri di nyl) et hyl] olidin
e 25 CONH %‘mz ' Ph coﬁ%\ﬂm
Ny

P
P:>LC/NH -+ = ' dioxane Phi@]
E AL —_—7
) N

A mixture containing 3-(R,S)-(1-carbamoyl-1,1-diphenyimethyl)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 mf) then extracted with dichloro- .
35 methane (3:x 50 ml). The combined dichloromethane extracts were dried (MgS0O,) and concentrated in vacuo
to give a brown ofl 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.

30

© Analysis %
co nalysis %Z:-
[\
Found: C,71.10; H,6.84; N,9.95;
pu Calculated for

CZSH27N30.HZO.1/4 CH2C12: C,71.39; H,6.99; N,9.89,

60  'H-N.M.R. (CDCly) & = 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, 1H), 2.15-2.00 (m, 1H) ppm.

56



[y

0'g - see Preparation 8), 2- vinylpyridine (0.5 g) and 1, 4-di oxane (10
m ) was heated under reflux for 20 hdprossss 634 B100l i ng to roomtem perature
the m xture was filtered and .the filtrate was diluted with water (100 m)

t hen extract gdapElg di chloro- 35 nethane (3 x.50 m). The conbi ned

di chl oronet hane extracts were dried [err] and concentrated in vacuo to give
a_brown oil  pRpdrktioaes-(RI8)-(fdaRAmbi-1.3 UpHEmnfethy AR @ 3!bairodioxaR-6 ) éthysyriiditlel NY
wi t h di chkoronethane con- Tarning nethanol (2% up to 1I0% . Ihe
product-containing fracti ons wegg conbi ned and concentrated in vacuo-to
give the title conpound agh ol obirl ess foam vyield, 0.31 g. 40 Analysis

X: - Found: Ph - C, 71.10; B84 N 9. 95;

Cal cul ated for [err] 1/4 [err]: +C, 71. 39; BOQ. 89. 50
[err]-N MR [err] = 8.50 (d, 1H), 7.60 (¢ € (m 13H)),
5.80-5.65 (brs, 1H), 3.75-3.60 (m 2H), 3.?(5—2.80(m 7H), 2.45-2.25 (brm

| H, 2.15-2.00 (m* 1H ppm 55 9 EP 0 388 054 Bl EXAMPLE 6 Preparation
of K,CO, | CH,CN

3-(R S)-(1-carbanoyl -1, 1-di phenyl netyyl )-1-[ 2- (1, 4- benzodi oxan-6-yl)ethyl]p

yrroIidin’éS[err] 20 A m Xt yggggcont ai ni ng o
3-( ) (1- car banoyl - 1, 1- dinphe yF?net hyl)py ding (0.3 g - see Preparation

8), 6- (2-brormethy|)-1,§,- 0 X3 e ~p%ee Preparation 21),
anhydr ous potassiumcarb Hat e \ g) and acetonitrile (10 m) was heated
under refjux for 3 hours. On coeHng to roomtenperature, water (40 m) was
25 added and the mixture was extracted with dichloronethane (3 x 30 ni).
The conbi ned diawhikiare sHBlidFBINRBY-(1-dafbambyl- 1 MAIpReriyinet)pydiSing! (0.3 1 G o6 Préperation &) &d
in vatlio t o @-brdmoathlip®nberizodidkaniI6(g+Iskd P@pardlign 21)] dhRytirall hatasslumicagrap(y.4 @and
silica el uti agtonirid(10imi) Waohcates uldenefiociot homis Dn cvelinh & rodbm febiperatpref water (4)mi) wese
product - cant added argl the miztureovas wdragted withxdichlocbmathenec(d m 3¢ mi). Tib ecintined digideromethang iex-c
the title colebureke died MaSOL)end tancentritediimvacup & give adogh which V&8 puifiad ysgolummchroma-

30 A m xture containing 3-(R S)-(1-carbanoyl -1, 1-di phenyl net hyl ) pyrrol i di ne
(1.

Found: tography on silica eluting with@ichigrogethane centghying metimnel 0% up to 10%). The product-containing
fractions were combined and concentrated in vacuo to give the titte compound as a colourless foam, yield, 0.21
g
w .
Analysis %:-
\/ Found: C,72.87; H,6.72; N,6.88;

Calculated for C2sHyN205.H,0:  C,73.01; H,6.95; N,6.08.
35 'H-N.M.R. (CDCl3) & = 7.50-7.20 (m, 11H), 6.80-6.75 (d, 1H), 6.70-6.60 (m, 2H), 5.45-5.35 (brs, 1H), 4.25 (s,
4H), 3.60-3.45 (brs, 1H), 3.00-2.60 (m, 8H), 2.10-1.90 (m, 2H) ppm.

EXAMPLE 7

40  Preparation of 3-(S)-(-)-(1-carbamoyl-1,1-diphenyimethyl)-1-{2-(benzofuran-5-yl)ethyllpyrrolidine

CONH2
45 H +
Ph /\/<jl/>
Br
50
K2 CO3 CH3 CN
55 CONH, 0
Ph
/
Ph



Cal cul ated for [err]: C 73.01; H 6.95; N 6.08. 35 [err]-NNMR [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 (lEPn3sso0s4B1 3. 00-2.60 (m 8H), 2.10-1.90
(m 2H) ppm EXAMPLE 7 40 Preparation of

3- () - (-) - (1- coy HRkiTYdonthinihg BLEPERY-LdIBina) lgdlpmkn%nn( yRbiaind1.20 4!-) 85 Prdphiion’
ol i dine CO\|H16(§)5,r51(2-BBm5&hﬁ%en;&2&b1ﬂE& (9.2 §B5be PRsparBion A7) Ankjdidu8 pRESIfuAIcEbSHEte (3 g)
3- () - (-) - ( Lamwdcbronmtng (30 miflwasi HoSedHdBrRrbrixX ok BY finGlles. ChéRixturk. wél p@rtitionScietween ethyl
Preparati en aésad) (30 mparidAotaragisoed gosdsgiine cattohate 30 I))f the Ajerd verdsefjarated, @fd the aqueous
Prepar ati on Ibyer extentay dittoatByl pedtates(d ix 500l 2Thie eoratiired eylgpretata extacte wara idtiedi (MgSQ,Béhd
m ) was heat eshcentraked in vaghid to givé Dbrovd{Yumiwhish wes purfiled byxolutno cleorosagrapby dnisllicamhubioh with
bet ween et hy Hicliforomegltape ecintain{ng Mretivarjol (A% THedAddeat oantaining fradtionsaieterepmtined endrorce(t@ted
m ), the | ayisvacugtogivedeaiitle campgundzan ¢ faameyieldji®gus | ayer extracted wi th et hyl
acetate (8 x 50 m ). The conbined ethyl acetate extracts were dried [err]
and concentrated Ln vagu%.to give a brown gum which was purified by col um
chr omat ogr aphy on2aly Futing with dichloronethane containi ng net hanol
(2% . The productg taining fractions were iped and concentrated in
vacuo to give theFﬁgﬁfe conpound as a foam §?2¥891f%2§g“15“%ﬁafysis % -
Found: Calculated for C 75.65; H 6.54; N, 6.25; 15 Cal cul ated
for. (err] 1/4 [err]: C 75.44; H 6.33; N 6.28. 20 [err]-NN MR
[err] = 7.85 (d, %E& 8N§0§51—/6.a§7)71§(1?; 15H), 6,BQ44Su,éH3; B,45%83-50 (m 1
H, 3.35-3.20 (brm “1H® 22%90- 2. m 1H), 2.70-2.55 (m 2H . 2.55-2.25
(m 3H), 4.95-1.70 (m 2H), 1.55-1.40 (m 1H) ppm EXAMPLE 8 25 Preparation

of YH-N.M.R. (d®DMSO) & = 7.85 (d, 1H), 7.45-6.90 (m, 15H), 6.80 (s, 1H), 3.65-3.50 (m, 1H), 3.35-3.20 (brm,
3- (S)ic () - (11902808 (h; iH)/12.70- 85Ny 2HYEL. 8832 25-(¢h; 4H, 1 (08,170 (hh, 1231§) n 552120 0, UHpEPmD- Y |
yethyTTpyrroli- dine(Alternative to Exanple 1(B)) [err]
EXAMPLE 8 o _
25
Preparation of 3-(S)-(-)-(1-carbamoyl-1,1-diphenyimethyl)-1-[2-(2,3-dihydrobenzofuran-5-yl)ethyllpyrroli-
dine(Alternative to Example 1(B)) ' '

CONH

’ ~ 3 2 N/\ﬁ())
o/ PhXC/

“ )

HZ, 1GZ Pd/C AcOH, 40°C
o 40
U CONH
" 2 /\m
P LA

10% Palladium-on-carbon (10 mg) 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 40°C and atmospheric pressure for 6 hours. The catalyst was filtered off and washed with 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 mi). The combined di-
chloromethane extracts were dried (MgSO,) and concentrated in vacuo to give a colourless solid which was
86  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 titte compound as a colourless
glass, yield 0.048 g, which was characterised spectroscopically to be identical to the product of Example 1(B).
1H-N.M.R.(CDCly), = 7.50-7.20 (m, 11H); 7.00 (s, 1H); 6.90 (d, 1H); 6.70 (d, 1H); 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



30 35 40 10% Pal | adi um on-carbon (10ng) was added to a sol ution of
3-(9)-(-)*(1-carbanoyl -1, 1- di phenyl net hyl ) - :

1-[ 2- (-benzof uran-5-yl)ethyl ] pyrrol i dER@38805a4BJ - see Exanple 7) in aceti.c
acid (2 mM) and the m xture was hy- 50 drogenated at 40C and at nospheric
pressure- f orpyamMpeess. The catal ystwasfiltered of f andwashedw th water (20
m ). The conbined filtrate and washings were transferred to a separating
funnel , di clérepafitei d130®-((<Bedibamoylagi-digheminet!iyi)d-[2-(26-diFydrobEngorbas-Rthyibyr ki
t he addi td orfreebash@td Byfrobmiie $ANSInkIve kb/stamplé TB)andBe | ayers were separated and
t he aqueous | ayer was further extracted wth dichloromethane (3 x 30 m).
The conbi ned di - chl oronet hane extracts were dried (MJSO4) and concentrat ed
in vacu to give a colourless solid$Hich was 55 . purified by cobun

chromat ography on silica eluting vvi.ltrf"di chl or onmet hane cont ai ni ngraet hanol

(4% . Thdprod- uct-contai @ ng icti"Bns were conbi ned and copcémrated in
vacuo to give the title.coppound a colourless gl ass, vyi {ESO. 048 g,

whi ch was charact efi SE pectfostopically to be~ C p he product of
Exanple 1 (B). [er WPR [err] =W 50-7. 20 ( H; 7.00 (s, IH;
6.90 (d, JH); 6.70 (d, 1 H; 5.45- (brs,” 1K #760- 4.50 (t, 2H);

5,
3.60-3.45 (m 1H): 3.25-3.15 (t, 2%6’3})"3.05-2.50 (m 8H): 2.10-1.95 (m 2H)
ppmy 31 - EP0388054 Bl EXAMPLE 9 Preparation of : _
3-(S)-(-)-(1-carbanoyl -1, 1- di phenyl net hyl ) - 1-[ 2- (2, 3- di hydr obenzof ur an- 5-yl
)ethyl pyrrol i disgfktue of 3R EcamsenyiANCkighs intiyBAL S, A diybirBbenednbrds-{iP2-6x68tRRIpf rol
(B) .and & [iRiné hydsehidride (360 81 see Preparation 19), 5% Pd/C (30 g) and acetic acid (3000 mf) was hydrogenated
3-(S) - (1- cardsopyy{344.7 dPaflara rVeHoliy.| The rhixture-was filterédi dny bntdneatédiih Vdicadito prodiice-ar -
oxoet hyl ] pyrdilahic#¥as phititine@bdyeabh meinyiere chieride $1300 gl) and waer (500 i)l b mixturelirks bastifdd
Pd/ C\?&O g) withGqueoas NeOHSN)Filterdd(d@entdve insulublel yrilitiis)aes separatdd. CoicenBatioh Gf4ke organic
kPa) and [ erphhsefipyacib dnmiucesi a ciide oitWhich waspurities! by icdlinaT chsbmatograghy ot i elating ovith ethyi
vacuo t o 2pr catetete centainingimeftianalAQ.88@NH.OH{ 10 1) froorBhito 15%. Theproduettdanthiningfracitnewéreleom-
(1500 nl) arknedardgongentiei i 0 9 jpeedyce rfaameyielsh 17 1igaefitie) tdeicomippind inthe tredasefam.
(5N), filteredThepupisdiprbssa{iif glyasdisanivad intaget g)sagmeated sith 4Up pqueersHEE 6B n
of the or garﬁ).d"' wg@@sipwcvmﬂFMféad dried us; the tiflp pampoydovigid 9959, & @- £29°C.
col umm chr orfgles %%V'?Jr?"'sti\"#"i ca eluting with ethyl 25 acetate containing
net hanol . 880 [err] (10:1) from0%to 15% The product-contai ni ng
fracti ons weMBY¥$%:-" bi ned and concentrated in vacuo to produce a foam
yield 171 g, _of the title conpound in the free base form The purifi-ed free
base {171 g)%‘%ﬂpﬂ@ o] vgz #rn ac%%%%%?ﬁﬁ? and treated with 49% agueous
HBr (66 g). %H%’ i i aeal Nl Ny e _ ried. t e
the {118 cgfﬁﬁaﬁm%fi_{q_; raantidi i ey b @ Fbf Py O pofERsdi b ¥ R34

i op - .
An alysis % The following Preparations illustrate the preparation of certain of the starting materials used in the previous
' Examples.

40 Preparation 1

Preparation of 3-(R)-(-)-hydroxypyrrolidine hydrochloride

OH 0
OH
’ (catalyst) OH
" iy .
HOZC.MH’ —>
154°C i

56  [See Chemistry Letters, 1986, 893.]
(25 ,4R)-(-)-4-Hydroxy-2-pyrrolidinecarboxylic acid (40 g - commercially available), anhydrous cyclohexa-
nol (200 mif) and 2-cyclohexen-1-one (2 ml) were heated together at 154°C for 4.5 hours at which point the
mixture was homogenous. On cooling to room temperature, saturated ethanolic hydrochloric acid (150 mi) was

il =

.HC1
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Found: , ' C,66.48; H,6.29; N,5.54; Calculated for [err]:
C 66.27; H 6.61; N, 5.52. 35 [err]-NMR [err] =7.5-7.2 (m 10H); 7.0
(s, 1H: 6.9 (d, 1H: 6.7 (d, 1H): GER0BeslséBn 2H): 4.6-4.5 (t, 2H): .
4.0-2.7 (m 11H); 2.4-1.9 (m 2H). ppm The follow ng Preparations

i [1 ustrat et hgl £8MHeRbsulhly Mstaifs Sahd WasHithrd@ Stk Salwabidd WK &thyi 8debate (8 R 90 inf)l ThE Solid
previ ous EXxagdalrisystarfiébd freﬁr%ﬂﬁ'ﬁﬁhblmwla tl%tﬁ@@d’nﬂa%rﬂas &ourless crystals, yield 19.15 g, m.p. 104-
3-(R-(-)- hydnw;m.rgoal(dausnenwrochl ori de 45

H 5 0 Lht (PBMso 2) | 536 06480 b7, 51; 3-82L4 R (s, 1ﬂ|)935b4 ﬁﬁ(ﬁfs]m) 3.25-2.90 (m, 4H); 1.95-
(2S, 4R) - (- ) - fr I On9pym2- pyrrol i d| necar boxylic acid (40 g - commercially
avai |l abl e), anhydrous cycl ohexa- nol (200 m) and 2-cycl ohexen-1-one (2 m)

were heat ed progefibez at 154C for 4.5 hours at which point the m xture was
honogenous. On cooling to roomtenperature, saturated ethanolic

hydr ochl df i cPregarator df3Gospt3}(Rashydidxypyrrdiifindd 388 054 Bl added and the
resulting crystalline solid was filtered off and washed wth ethyl acetate
(2 x 50 mM). The SO|I vag recrystallsed fromisopropanol to give the title
conmpound as col our | esg.cl Rt al S, Yyiels 9 15 g, mp. 104- gerrda (c
3.45, [err]). 5 "H Ng". [ er alc ¢ (%cﬁo (brs, 2HZ p55-5.20 (brs,
1 H: 4.4%-4.25 (brs, © 3.25-2.90 1.95- 1.75 2H) ppm
Preparation 2 10 P %ft' on-gf—1- fmvl ?$) (-)-hydrgxypyrrolidine
[err] Ts 20 Para-tol ueEes k)honyl hﬂ{é de (1.54 g) was ad¥éd, in portions,
to a solution of 3-(R)-(-)- hydroxypyrro- i di ne hydrochlegide (1 g - see
Preparatipn 1) in anhydrous pyridi ne (10 M) at O0C. The m xture was all owed

to warmto rOOBLrE‘?JH&%s% cABRo 144 dh ik aBLq, #:@oﬁl&léré $iBn &%—(H}(I)%ympyrro-
concentrat edi ?‘tg 9 )M@ﬁhy@n%ﬁ 6yt1dim r:(g Stle mixture was allowed
di chl or onet ha%m(tgﬁkoﬂﬁnpaaﬁlm%& Sifrred foP16Hours. THES! &Mﬁ%&d&%@m&nﬁ%ﬁ@&ﬂ%@&ﬁbue
the aqu- 25 wRQHSitidn8ystwddA Aiciiorbrhelfdnd tkowi)lahd dété‘rmtﬂﬁlpﬁi%tlm%efez—_raie% ahd the a w?ne
conbi ned 26li Cépu® lapervad) ad@ctskhitredidhforoAREHand\RSIB\Thd comnbd/ dlénrdMetiahs extifidtsiwdre
X 15 m) andwabféd vameROnyarotiiciic Wert (R 150w et 102 aquddus Bddjunt Wyaoxidl @&di5[nY thén diedl
concent r at ed(Mg80.y ailtondentragsd EvacuoI®givech solid vehith wasredrgstatlised froln dtivadl td give theditidicome |
to give the poutd @ acolowriepopowderadeld0.5q imopi M08 2°Co i Hes 70 (o/ii.e CHQL).5 g,

m p. 108- 1120 [err] (c 1.0, [err]).

Analysis %:-
v Found: C,54.69; H,6.23; N,5.78;
Calculated for CqyH{sNOsS: C,54.77; H,6.27; N,5.80.

1H-N.m.r. (CDCly), 5 = 7.80-7.70 (d, 2H); 7.40-7.30 (d, 2H); 4.45-4.35 (m, 1H); 3.50-3.35 (m, 3H); 3.30-3.25
3 (m, 1H); 2.45 (s, 3H); 2.05-1.80 (m, 2H); 1.75-1.70 (m, 1H) ppm.

Preparation 3

Preparation of 1-tos)Ll-3-(S)-(-)-tosyloxypmolidine

(O -
H/ ot OTs
Z »
z, W
Ph 3P » TsOMe
45 ALY
7
N “DEAD", THF N
! )
Ts : Ts
%0 Methyl para-toluenesulphonate (54 g) was added in portions to a solution of 1-tosyl-3-(R)-(-)-hydroxypyr-
rolidine (49 g - see Preparation 2) and triphenylphosphine (76 g) in anhydrous tetrahydrofuran (700 ml) at 0°C.
The mixture was cooled to -20°C 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 -10°C. 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 contalning 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,
yleld 56 g, m.p. 110°C, [a]5 - 5.2° (¢ 1.0, CH,CL).
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30 Anal y5| s % - Found: C 54.69; H 6.23; N,5.78;

Cal cul atell for [err]: C 54.77; H6.27;, N/5.80. [err]-Nmr. [err] =
7.80-770 (d, 2H); 7.40-7.30 (d, 2H EPa3ep»54B35 (m | H); 3.50-3.35 (m -
3H); 3.30-3.2535 (m IH); 2.45 (s, 3H); 2.05-1.80 (m 2H); 1.75-1.70 (m
1H) ppm. Pr ad%on 3 Preparation of 1-tosyl-3-(S)-(-)-tosyloxypyrrolidine
[err] 50 %I par a-tol uenesul phonate (54 g) was added in portions to
a solution ofoudd:t 0Syl - 3-(R)-(-) - leysdreatynye:; N31@) | di ne (49 9 - see

Prepar at i on Ggcuratad for CisRJA08L: phos [the4se; H,6.85; ¢9)3.64n anhydr ous tetrahydrof uran
(700 M) at [ erdimrliCOCK) X Are7.856n, 600 T.407.80(n], aH) 5.0Gh80 @h, 8ih$:H5-3.35 (m, 3H); 3.30-
azodi car boxy3.20 (s, (H)R.59 (s, SHDEASS) 3HNES10e8c9dnl, 2H) pep Wi se, over 30 mi nut es.
During this time, the tenperature of the mxture was not allowed to rise
above -10C. Rimwrationde ad- dition was conplete the mixture was allowed to
warmto r100mterrperature and stlrred for 16 hours. The m xture was
concent r at edreparape tosi-3f @svOXVRYHOIE ch was purified by colum

chr omat ogr aphy on si I ica el ut| ng wi th hexane containi ng di chl oronet hane
(50% . The product4contgi nl&g fractions were conbined and concentrated In
vacuo to give an oi'l whic S crystal d from 1-propangl tg.0ive the
title corfgound as a coloafless solu,d, 56,4, mp. 110 err] (c 1.0,
[err]). 13 EP O 38 05% 1 Anal ySis oun%l

C 54762; H 5.46; N, 3.4, Calcul at ed for Jerrl: C 5A.66) H,6.35;
N,3.54. [err] Nmr. ]. H01—775[7y QRiddM 4H)/740- g (m 4H);
5.00_-4.9020(m IH); 3.583.35 (m 3H);” 3.30- 3.20 (m 1H);12.50 (s, 3H);
2.45 (s, 3H); 2.10-1.90 (m 2H) ppm Preparation 4 10 Pre?ﬁaration of
1-to§/ 3-(R)-(+)-tosyl oxypyrrolidine H Para-tol uenesui phonyl chloride
(61.570) was agdrdoudnssulphdryichioddel(@).5) was atided) in poftiod; PR)sol(tiof of3-(RY-C)-Bhuyirorypyrro-
l'i di ne hydr omiteaydrabaiofds 919y - secRreparitiapt) ncnhydroud Pyridine @0MyiLat 610 Theymixtule wes aioved
m) at 0Qs Tioeam tatoaméemperstureshdsterdd 1616 houss. Tiegsolution waseonpentsatpstin vecugaad (g rpsuiting
stirred for $d8d pastiioged bBtween dichiaramsthane (308 wh eedwater (208 m)nThedayers waisFerarated a"d the
resul ting sofdugo éﬁveﬂmd"itbélcmnetm'vﬂbﬁ@ﬁ@'@ H’&ﬂ@ bingg) digh! m’ﬁ?ﬁ pna& ’g“@

m). The | aywsshe l\@'\&ws@ﬁh!ﬂﬂea%f?d‘ WHE‘"& H5p eaup @XEYFEQ "e" °"
di chl or onet h%O()S“WIWW'?w “E'h‘f’ %}?@ﬂ >‘? ri%j: S
washed wi¥h B0 frprapaselie gye (e Kl °6'“[°°2’"9<asl‘b EfadM (c
hydr oxi de (2% €@l ) then dried

1 Analysis %:-
35  Found: C,54.29; H,5.39; N,3.59;
Calculated for CygHzNO;S,: C,54.68; H,5.35; N,3.54.

tH N.m.r. (CDCly), 8 = 7.75-7.65 (m, 4H); 7.40-7.30 (m, 4H); 5.00-4.90 (m, 1H); 3.65-3.35 (m, 3H); 3.30-3.20
{m, 1H); 2.50 (s, 3H); 2.45 (s, 3H); 2.10-1.90 (m, 2H) ppm.

40 Preparation 5
Preparation of 1-tosyl-3-(R,S)-tosyloxypyrrolidine

“ OH HBC—Q—SOZCI | OTs

pyridine

Para-toluenesulphonyl chioride (68. 8 g) was added, in portions, to a solution of 3-(R,S)-hydroxypyrrolidine

(15g)in dry pyridine (200 ml) at 0°C. The mixture was allowed to warm to room temperature and stirred for

55 46 hours. The solution was concentrated in vacuo to approximately half the original volume then partitioned
between dichloromethane (500 mi) and water (300 mi). The layers were separated and the aqueous layer was
extracted with dichloromethane (3 x 100 mi). The combined dichloromethane extracts were washed with 2M
hydrochlorié acid (100 mi) and 10% aqueous sodium hydroxide (100 mi) then dried (MgSO,) and concentrated
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(MgSH4) apd concentrated in vacuo to give an oil. Trituration with ether
gave ‘a solid which was recrystallised 30 from 1l-propanol to give the title
conmpouhd as a colourless solid, yiel &8Pd38&05¢B1m p. 111-[err] +53 (c.
1.0, [err]). Analysis %- 35 Found: C 54.29; H,5.39;
N, 3.59; Cal ciHlahe@ givebn bifthich was &ryseftis&rront dichioRmethbhefetitH o %v@ EHeltitd\bofpbund b£4 Mi
= 7.75-7.65 Eﬁ&ys@hﬁé powdétOrield 2833 o, Mlp. Abh21°B. 00-4.90 (m 1H); 3.55-3.35 (m
3H); 3. 30- 3. BN.fm(CN), 5 27.267.65(m, BH)) 7.4R7.90(nd, 3K); KDY (m, 2H)] 8155.3.96)(n, BM); 2 b-3.20067,
40 Prepas at 1H)2.56 (KBHP245Es]) 3}, 200-1000.2¢) ppin.( R, S) - t osyl oxypyrrol i di ne 45
[err] Ts Para-tol uenesul phonyl chloride (68.8 g) was added, in portions, to
a sol uti on ofregrdliph &) - hydr oxypyrrolidine (15 g) in dry pyridine (200 m) at
[err]. The mi xture was allowed to warmto roomtenperature and stirred for

; of 3t{R.S} i pspipyrrptidine t 0 appr oxi mat el y

| i . -oypng-1edediphe byl '

hal f the riginal Vvolume then partitioned between dichl oronmet hane (500 m)
and water (300 m). The |l ayers were separated and thggaqueous | ayer was
extracted with dichloronmethame (3 x 100 m). The comined di chl or onet hane

extracts were washed w M hy Bo&%hori c acid (168b ) and 10% aqueous
sodi um hygroxi de (100/m ) \then dr?ed (MgSO4) and cq trated 14 EP 0388
054 Bl .if vacuo to gi oi | “WATTITWas—TTy$t alBhi sed ffrom

di chl_gr omet hane/ et her t§ give tMNelyiteluengompound as a i - NFoEsystalline
powder, yield 28.3 g, nftp. 11 9-[err]. [err] Nmr. [er = 7.75-7.65 (m
4H); 7.40-7.30 (m 4H); 4.95 (m | H; 3.55-3.35 (m 3H); 3.30-3.20 (m 5
1 H; 2.39 (s, pphbnylacotohiiviid 37.1 @ Whs addedtda hirdPsuspBnsicr o sdai nydrE&R 8 bialeb R BusBerision
Preparati on @inindral o) i hnHydrodetaline (250 mi) eI teexnxtuR! v hdatstuhdes yenimrom 2oind] Oecodiidg
CN [err] 20 toroom téhpeiatiy I-0e@-BAR S)-obicrydydrdlidthe (BB gV Pedpak@ibni5pwds added lin padlions and
suspensi on othe swxdie tigatay arideciefiux4or G hoirs. Thé@fMiktumeLue diussdaith kdiuens {180 1al), washed with5%
anhydr ous t oaqueawe sddiiChyivbyidec(2 & 100hval) and btiner(e50umisthénadibd(ig804) end coadehiratediimyac® to
hour s. O#5 c ogive asylic which sesrpurifiedayrtituratiop with mpthanol to 3ivé Re BYe compauind aspsofouddss thicree
(28 g - see ¢yatgline pawdenyigld 18, . iRbe871Cn porti ons and the m xture heated
under ref | ux!Hhm.rICRGY 5= 7.15h, 2H)IKE-89 %25/ (ms 12451 SH0BB0 I 4t 310308 dmy( 1HE5(2-594(5, 3H);
washed with 9% hefUmoty PRBdi um h%droxi de (2 x 100 M) and brine (150 ni

then dried [Eymisneroceduesiartingyithd-tosy-3/(gr-(fosyioxypyrrolidine (55 g - ses Preparation 3) ga"e)a‘(s)'
30 - (+)-(1~cyano-1,1-diphenylmethyl)-1-tosylpyrrolidine, yield 49.5 g, [o]% + 17.2° (¢ 1.0, CH,Cl,), m.p. 180-185°C.

(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. 165-178°C, [a]% - 17.0° (¢ 1.0,
CH,Cl,).
Preparation 7

Preparation of 3-(R,S)-(1-cyano-1,1-diphenyimethyl)pyrrolidine

© CN
o CN
o Ph Ph
'HBr (aq)
Ph T8 ——— "
45 PhOH

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 0°C in an ice bath and basified (pH 12) by the slow addition of 50% aqueous sodium hydroxide
{280 ml). Methanol (10 mi) was added and the mixture was stirred for 15 minutes then diluted with water (300
mi). The mixture was extracted with dichloromethane (3 x 200 mi), the combined extracts were dried (MgSO,)
and concentrated in vacuo to give an oil. The oif was dissolved in 1:1 hexane/toluene (500 ml) and washed
with 0.5 M hydrochloric acid (3 x 500 ml). The aqueous extracts, together with some oll 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 (MgS0,) 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-

55
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25 give a solid which was purified by trituration with methanol to give
the tiitle. conpound as a colourless mcro- crystalline powder, yield 18 g,
mp. 186-[err]. [err] Nmr. [err] ERO388WB4BA, 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 simi | agindalaR 66ideHirBed hakdub Bhiveiiedtitld cdrPSifd ada bibyieifi10 .t OSYl oxypyrrol i di ne
(55 g - see FNeRANEDHEY S =F)5506@m,H0k)PS.45 BR, 1H); 3.55-3.40 (m, 1H); 3.35-3.10 (m, 2H); 3.05-2.90 (m,
(+) - (1- cyanotH, Zlesci.qofyamH).reeiolnoo km, bl a9y By (,aH) gprde, yield 49.5g, [err] (c
1.0, [errg), mp. 180-[err]. (C A simlar procedure starting with
1-t osyl - 3- ( Ryregatdtion ®syl| oxypyrrolidine (33 g - see Preparation 4) gave 3-
(R -(-)-(1-cyano-1, 1-di phenyl net hyl )-1-tosyl pyrrolidine, yield 19.7 g, mp.
165-[err] Preparationof 3{(R.S)-{1-caibamdgyl-b hrdiphenylmethi)ppraliding at i on of
3-(R S)-(1-cyano-1, 1-di phenyl nethyl )pyrrolidine [err] A solution of
3- (R S)-("™-cyano- 1;1-di phenyl nethyl )-1-tosyl pyrrolidine (21 g - see
Preparation 6(A)) and prmnol (21 g) In 48% aqueous hydrokpgm ¢ acid (240
m ) was heated underP refyux for 2 hours. The mni xturePhvas;codled to [err] in
an ice bath and basi 1hi pH 12) by Hbe wkew addition 50% aqueous sodi um
hydr oxi de_(280 m ). Mewhan (M0 nl) "was 2adted and (tgne ' was stirred
for 15 minutes then &Plute | water—t300—m)? The 'm xtufe was extracted
wi t hdi chl oronet hane (3 x 2 m ), the conbined extracts Hi ed (MgS™)
and concentrated in vacuo to give an oil. The oil was dissolVed in 1:1
hexane/ tol uene (500 m ) and washed with 0.5 M hydrochloric acid (3 x 500
n ). The gqueoydsrex#iciaiost,1-GiRBRHIMARMPIrRIdRITE Lishe Mbiafdliors Was didsBidediidshd Mliiphd1 €
extraction, wmgmgfnbémm(rﬂhhr&%gsmﬁ%h%a b,lat 85FC 16f 9 HAGHY Bl Ben@0@D0WTor 30 minutes.
hydr gxi,de ( 1fhegniktite ¥hs dllowstEtb €6o) todbtih toifordtirk bl DuSA BNtE Kb (24Q). THe Mixiute was basified
di chl Gr onmet h@Ha2) by additbnOn pdrlions Wit colingli areick ehtte bi sdotirseiutiva pEsodiin hydrdxide (340 @) in
dri ed (MySOdwater(sd0odinTemesuitingyaixtuna wesedractadovitl) idicorametzank (331300 Imi)\andthp combined eik-
by col unres c hirastserteregiried iMaSO. angd doncentratediin Yacup togivethel itolsbmpayndasiacioam, gieid 184 8 ng
met hanol (09 : = 7.9&1HmotPhl 7-1¢-6.89 @rsrl-5th; SF0 RS0 (o2 83 S0-3¢HM, 18); 3.30-
EP 0 388 0543-81(myBMeti9%A80dmntid40:220dmi th)»Z8US>(m W Rt he titl e conpound
as aoil, yield 10 g. [err] Nmr. [err] = 7.55-7.25 (m 10H); 5.45 (brs,
1H); 3.55-3. Z8P "1 H); 3.35-3.10 (m 2H); 3.05-2.90 (m | H); 2.65-2.40

. 00, , -1.8 1

1PH Uda

(m 1 H;*2.10-2. bpm 5 Preparation 8
Prepar at i on $+—+H Fethyl ) pyrrolidine CN
[errf_Ph NH : oN :

CN
35 Ph
Ph \\\\\\ _ HBr/HZO x
i Ts > ph g™
PhOH H N
40

A mixture containing 3-(S)-(+)-(1,1-diphenylmethy!)-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 mi) to remove an upper layer of purple oll,
45  then with 2:1 etherfhexane (150 ml). The aqueous layer was extracted with dichloromethane (4 x 100 ml), the
dichloromethane exiracts were combined, washed with 10% aqueous sodium hydroxide (3 x 50 mi), then dried
{MgSO0,) 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 dichioromethane solution was dried (MgS0,) and concentrated in vacuo to give an oil which was
5  combined with that obtained from the initial dichloromethane extraction. The combined oils were then dissolved
in dichloromethane (200 mi) and washed with 10% aqueous sodium hydroxide solution (2 x 50 ml). The di-
chloromethane solution was dried (MgSO,) 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, [a]% +6.0° (¢ 1.0, CH,Cl,).
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20 3-(R S)-(1-Cyano-1, 1-di phenyl net hyl )pyrrolidine (30 g - see
Preparati®™n 7) was dissolved in 95% sul phu- ric acid (210 m) and the
m xture was heated, with stirring, aEP92880p4Bbr 9 hours and then at [err]
for 30 mnutes. The m xture was allowed to cool to roomtenperature and
poured ento ice (2 kg). The m xture was basified (pH 12) by addition, in
portions with COO__:L g E an ice bath, of a cold solution of sodium
hydr oxi de (340 ~wattelr (500 ml). The resulting m'xture was extracted
wi th di clsl or onet (3 x 300 M) and the co edo &% L S were
dried (MgS™) an aré%ncentrat ed in vacuo to grgeﬂ;t ﬂ% i’ Ie coﬁ’ggg’hd as a
f oam yleld 16. ] k en =¢1 90p 7219, { 6. 90
fpam Yielg e g.gg%u%agﬁﬁbfro%m Hg,ﬁ'])iz 1é§ ci Zx 2o (e 941_0@ 63633"% 1% %g e 3H)
2.95-2. 60(m 1 H,; 2.45-2. 20(m I H); 205 1.85 (m 1 H) ppm Preparation
p e
9CN3I(:)>h( A TP ega‘{ grtmlla? I;:]rogefdurg sgartmg witl &R)—(—))(a-ltl:}gno%i 1%3&99.%5&3-%%%%&&% 85'5%' Qge
Ph [err] 40 PAepmaQqnuﬁ(g)) A sinh a-(lﬁk(ﬁ-é1-cyano-1 ,1-diphenylmethyl)pyrrolidine, yield 9.5 g, [a]5 - 9.8°.(c 1.0,
3-(S) - (+) - ( CHCl phenyl met hyl)-1-tosyl pyrrolidine (49 g - see Preparation
6(B)), 48% aqueous hydrobrom c acid (500 m) and phenol (50 g) was heated
under ref{ uZre8@IN s hours then al | owed to cool to room tenperature.: The
m xt@e was € Slrate@Yer of purple
oil, ™45 th 2 f : ayer was
extract ed with dichl ororret hane (4 x 100 n1) the di chl oronet hane extracts
were combj ned, washed with 10% aqueous sodi um hydroxide (3 x 50CayH), then
dried (MJSH4) gpd €8ncentrated in vacuo to glcgﬁtﬂ an oil. The original ether
extract was conc rated in vacuo to givepan , oil2 which was dissplved in
di chlof onet hane m) and washed W|th 10&gaqueous sodi ym_hydfoxi dgy (3 X
50 m). The di hi Quyret Nane scﬂsatn;a% f SO4) and concentrated in
vacuo toz2gi ve anHoi | whi vvas_ﬁ.O__Qo_?l neql[\\vb? h t\hat obtained fromthe
initial dichloroneth extracti on. THe conbi fs -wert® ttemfdi-ssBl ved
in dichloronmethane (200 m) and washed wi th 10%“Aqueous sodi um pydr oxi de
solution (2 x 50 m). The di- chl oronethane solution was dried I\/gSO4) and

concentrated in vacuo to give an oil which was purified by col-
chromat ogf aphy on silica eluting with di chI or orret hane cont ai ni ng rret hanol

(0% up to 10% The gr oduct- cont aining fractions were c | ne o

concentrated i At °$? Y{)IP ﬂnﬁe ° m ix§1 ?ﬁ%

g, [err] + GPth %nd 1216 - }ITX‘ ddition, in
Fou nd: to room tém erature and poured onto ce Q? Jﬁ 99 %3“ X

36 portlons with cooling in an ice bath, of a cold solution o im hydrox inwat (5 [). The mixture

was extracted with dichloromethane (4 x 200 ml) and the combined exlracts were dried (MgSO,) and concen-

trated in vacuo to give the free base of the title compound as a colourless foam, yield 8.5 g. 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

mi) was added. The resulting solid was filtered off and recrystallised from methanol to give the title L-(+)-tar-

40 trate as colourless crystals, yield, 6 g, m.p. 180-185°C, [afg + 16.3° (c 1.0, H;0).

Analysis %:-
45 Found: C,61.21; H,6.25; N,6.45;

Calculated for c18H20N20 .C H606 C,61.38; H,6.09; N,6.51.

% 14 N.m.r. (d°DMSO), § = 9.00-7.50 (brs, 4H); 7.40-7.10 (m, 11H); 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
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Calculated for [err] 1/5 [err] : C 78.24; H 6.63; N, 10.03. 10 (B) A simlar
procedur e startlng wth

3-(R)-(-)-(1-cyano-1, 1-di phenyl met hyEpo3sdasaghpyrrolidine (19.5 g - see.
Preparation 6(C)), gave 3- (R) (-)-(1-cyano-1, 1-di phenyl met hyl ) pyrrolidine,
yield 9.5 g, ; iidhe( A) Preparation of
3-(S)-(+)-(I-car L-(+)-tartrate 20
[err] 3-(S)-(+)-(1- QIano 1, 1-di phenyl nmet hyl ) pyrrolidi ne (24g- see
Preparation 9(A)) was di SE@\‘VEd in 95405l - phuric acid O M) and the

m xture was heated, wedh 2ring, at([err] for 4.5 @ours. Zhe m xture was
all owed to cool to room url@gﬂonto | 500 g). The

m xture was basifi edpg tp(e a dlth35ph wi th cooling
In an ice bath, of a coks™fol u gon” of 5ot um hydr oxi deyfs i n wat er
(500 m).?The m xture was tpact ed t h di chl or-onet hane
the combined extracts were dried (MyS@®H and concen- trated T'n vacuo to
give the free base of the titIe corrpound as a col ourl ess foam yi eId 8.5 9.

A portion of thefo %ov ethano 50 rrt
sol ution of L 'PF'E° 3 ' ?‘ 4 E@' Wg "°d
e S f;t w, a.cﬁ , ?%a M%@%ﬁ,{i@

it t
m p. 180 [ TNm ‘? Ce -EJ ), r&EM ﬁ 75 rs.1H),355-34 U'ﬂﬁi 325
C 61. 85 BHH 21851 % GHPp%m
50 [er25] N mr [err — E)

6. 90- 6. 80 ( bprgparalibh 11 3. 90 (s 2H) 3 90 3.70 (m 1H) 3 50 3 35 (m 1H),
3.25-3,00 (M IF); 2.75-2.60 (m 1H); 2.55-2.40 (m 2H); 2.15-2.00 (m 1H);
1. 40- 1 30 (Propaldtbn ¢f BAR)-(B)(1-Ldrbamoyl=1-OiphbRyiméthyhppiolididd) Pr epar at i on of
3-(S)-(-)-(1-carbamoyl -1, 1-di phenyl methyl)pyrrolidine [err] :
3-(S)-(+)s(1- Carbanoyl - 1,¢ir di phenyl met hyl ) pyrrolidine L-(+)-tartrate from
part (A (0.95 g) waendi szol ved 15 in water (40 m& an@oﬂ%@lfled (pH 12)

by the dropw se additi onjof 10% aqueous sodi um hydro Pde.| The nixture was

extracted with dichl (2 x5 5?1}) t he extracts re conbi ned,
vacu 029|4'e the ®hiTe ¢frpoynd as a

s, Lerr] Nmr. [errr = 7.5 .20nem  11H);

5 (brs, 1H); 3.55-3.45 (m A 25-

dried [err], and concentgs
col ourl'es® foam vyiel dH0"
6. 35-6.20 (brs, 1H); 5.9.0-
3-(R)-(-)-{1-cyano-1,1-diphenylmethyl)pyrrolidine (9.2 g - see Preparation 9(B)) was dissolved in 95% sul-
35  phuric acid (80 mi) and the mixture was heated at 80°C for 4 hours and then at 90°C for 1 hour. Ice (1 kg) was
added and the mixture was basified (pH 12) by the addition of a cold solution of sadium hydroxide (120 g) in
water (100 ml). The mixture was exiracted with dichloromethane (4 x 100 mi) and the combined extracts were
dried (MgSO,) then concentrated in vacuo to give a foam which was purified by column chromatography on
alumina eluting with dichloromethane containing methanol (0% up fo 10%). The product-containing fractions
_ 40  were combined and concentrated in vacuo to give the title compound as a foam, yield, 4.5 g, [a]} + 16.9° (¢
s 1.0, CH,Cly).
1H N.m.r. (CDCl3), 8 =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

¢)

THF

55
' A solution of (2,3-dihydrobenzofuran-5-yl)acetic acid (4.9 g - see EP-A~132130) in anhydrous tetrahydro-

furan (50 mi) was added dropwise over 10 minutes to a stirred suspension of lithium aluminium hydride (1.57
g)in anhydrous tetrahydrofuran (50 mi) at 0°C. The mixture was allowed to warm to room temperature and

18



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 ( 1H) ppm 20 Preparation 11 Preparation of

3-(R)-(-)-(1-carbanoyl, 1, 1- di phenyl rrolidine 2

[err] 3-(R)-(-)-(1-cyano-1, 1-di phen;ﬁk&y’hé%ﬁ{?rrdi dine (9.2 g - see
Preparation 9(B)) was di ssol ved in 95%sul - 35 phuric acid (80 m) and the
m xture was #iad tot? baur Water (1.5melywag caniowsly agded dropedee fallowpdby 10%fagueous spdiym hydrexide
(1 kg) was atl@aW anshdinallyvaler (5 Themixtye wasfiltergd andjthejnorgapig sqits washedyyith eyl agptaty
col d sol uti oR-58MIsBe f'&memmwwmmbwd 3 copsentrated inyacugito give thpdtitigpomngynd as

was extratte 95 hane 0 ni 5(e 35S s
\;I)\ﬁ; ?f ?;hegy[%}ﬂﬁg P%?PE %ﬁ&ﬁgﬁﬂﬁgﬂgj?aﬂggf?gg%x ?%Tﬂ(:%@hl Er ‘(I)%%t hane

cont ai ni ng ;EEQ.&J”:{ 0% up to 10%9 . The product-containing fractions 40
wer e comby centrated in vacuo to give the title conpound as a

f oam y'e d Pr%péaﬁnof[sébkmtet 2 difydrbbdheort®f 1 1) - [err] Nmr. ferr] =
7.45-7.20 ( =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 Prepgration of 5-(2-hydroxyethyl)-2,3-di hydrobenzofuran 50
HO [err] #5 A solution robenzofuranB‘S Lya acid (4.9 g -
see EP-A-1 32130) in anhydr hydr o-pguran (50 m) cd dropw se

over 10 mnutes to a stirred spe?m on al um R ydride (1.57
g) in anhydrous tetrahydrofuran (50 nml) at¢qlerr]. The mixture was al | owed
to warmto roomtenperature and 18 EP O 388 054 Bl stirred for 1 hour.

Wat er .(135 m ) was cautiously added dropw se followed by 10% aqueous sodi um
hydr ax de (1.5 Ph?s?h%%ﬁbr?mlﬁa{q ,9) Wae éi'de(UP g sejytion °f|$rb,2 hyprexygthy)-S2rdihydrobprzofupan
and the inor %IW?aWﬁ‘gh@bl \ﬁF’Pﬂ' ‘E‘ﬁ? Pﬁdﬁé%'f‘ prd "‘B‘B"erﬂ"‘)s heﬂ“?fb“"ﬁ'?"l"?f % fok 3

and- vvashi ngs aﬁ“"e g‘”“ate
re e q ousl y with
conpound _as zﬁ:’rte (ﬁng tefS
:Q Ons n %
)i ¢

(d, A )gﬂ??mgg} ﬁ"& 'e
7.00 o .
(m.ZH) 2. % &) s« 10"? ,71?) : 76’8”% 2H);

3.25-3.15 (t, 2H); 3.15-3.10 (¢, 2H) ppm.

30 Preparation 14

&J Preparation of 5-(2-bromoethyl)indane
35 H . - PBr3 Br -
— D
CCl1 4
\ 40 _
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 mi). The mixture was stirred at room temperature for 0.5 hour and
then heated under reflux for 2 hours. lce (100 g) was added and the mixture partitioned between dichlorome-
thane and 10% aqueous sodium carbonate. The layers were separated and the aqueous layer exiracted with
45  dichloromethane (2 x 100 ml). The combined dichloromethane extracts were dried (MgSO,) and concentrated
in vacuo to give an oll which was purified by-column chromatography on silica eluting with dichloromethane.
The product-containing fractions were combined and oonoentrated in vacuo to give the title compound as a
colourless oil, yield 10.5 g.
1H N.m.r. (CDCly) 8 = 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.

56
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Preparati on of 5-(2-bronoethyl)-2,3-di hydrobenzofuran HO

[err]>16 20 Phosphorus tribromde (0.37 g) was added to a sol ution of

5- (2- hydroxyet hyl ) - 2, 3- di hydr obenzof tﬁ"iﬁjﬁg 2 g - see Preparation 12) in
carbon tetrachloride (3 m) and the s heated under reflux for 3
hours. On cooling to roomtenperature, the m xture was partitioned between
10% aqueous 8teaeretion A% bonate (20 m ) and di chl oronethane (20 m). The

| ayers were separated and the aqueous |ayer was extracted with 25

di chl or onet h&ﬂm&mﬁﬂ!’fg’lﬂ&oml ned di chl oromet hane extracts were
dried (My5) and concentrated in vacuo to give the title conpound as an
oil which crystallised on standing, 0.584 g, mp. 60-[err]. [err]
Nmr. [err]” =7.10 (s, 1H); 7.0 1H): 6.80-6.70 (d, 1H):
4.65-4.55 (t, 2H); 3.60-3.50 (t 2P|)o .15 (t, 2H); 3.15-3.10 (t, 2H)
ppm 30 pPreparation 14 Preparation of 5-(2- I¥HefR9E hyl )i ndane [err]
Phosphorus tribromde (3.5 nl) was added\k‘| dropwi se, to a solution of

5- (2- hydroxyet hyl )i'ndane (14.0 g) (FR A-p13%9 ) in carbon tetrachloride
(100 mM). The m xture was stirred at roomtenp€erature for 0.5 hour and then
heat ed under reflux for 2 hours. | HF0Ng) was added and the m xture
partitionsd between dichloronme- th @ 0% aqueous sodi um carbonate. The
| aye(s; were separated and the aqueolf extdmefed with 45

di chl oronethane (2 x 100 ml). The conbi ned di chl éromet hane extracts were

dried (MySO4) and concentrated in vacuo to give an oil which was purified
by- col unm chr orPsi-Meihdgspdioxyphenyidcetis acid18,0 ohwgs eddedpartiopMsanvendp minyiasto a FYreed, ice-coo-
product - c8nt |8 Aspepsiop efdithiugyplumipiymchydside . @ én sl (40BmU andthepixtire was sfiged ¥ rqo tem-
give @e t | t P%!afE'G afa;dﬁnurasqvwceﬁs’|baene|ce@eusmdgm “Hatqueﬁsa W°H4°rs°'”“°"

[err] 9""& eo wd;
2.20-2.05 (w&g id gyspora “88‘*5{'9" EF"“G" al?z!ﬂ" f"ﬁ? %P&‘%‘l Bﬂc"l‘%a“ ctert
3,4-Meth X I
3, 4- Met hz en r\? EZ‘EZ &%ﬁjn gab no Dﬁ%& rsg)sja\%éz gltdd'gcf"d 82 BH\EL& 5P 4d
mnutestoas Yed I te-Coo-

; Preparation 16

30  3,4-Methylenedioxyphenethyl bromide

j 0\
l I CH
% HOCH_..CH o/ 2
| 2°%2
l PBr3
&u 0¥
l l H
/2
. o
BrCH,CH,

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 mi) 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 oll (8.3 g, 40%),
which was characterised by its 'H n.m.r. spectrum.

IH N.m.r. {CDCly) 8 = 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 = THz).
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20 | ed suspension of |ithium alum niumhydride (4.0 g) in ether (400 m)
and the mixture was stirred at roomtem perature for two hours, quenched
by the cautious addition of saturat e% ?’q‘?f&% ammoni um chl ori de sol ution
and filtered. The filtrate was washe Yo agueous sodi um car bonate -
solution, dried over magnesium sul - phate and evaporated to give the title
conpound as mt_‘é"_llel low oil (15.01 g 90% , which was characterised by
its [err] n.mr. . 5 [err] = 6.69-6.83 (3H, m;
5.98 (2H, s)' . , , 281(2H t, J = 7Hz) and 1.44
(1H, t, Y = 6Hz, exchangeable with [err]) Preparation 16 30

3, 4- Met hyl ened| oxythreneth | bromide [err] 40 45 A solution of phosphorus
tribromde (8.1 g) in d i

30 minutes to a stirred sol
(15.0 g) s4see Preparation 1 n Oar bon (tPg&; cgl %%fle (200 g
m xture was heated under reflux for 3 hours,2 Washe sequentially with water
(twi ce), 5M aqueous sodi um hydroxi de solution and water, dried over.

nmagnesi um sul phatbeurécottaining p(a-tbrabthylp2,3-dibiidobef A2 B fulki 63 golséé Fropathtiény/1 3), freshly re-
chr omat ogr apdrystatiisedN-bromasuécinihide(?.37,g)) bearog périide (0.63 g) arcllobrben teb@ctdmidé Wes hedtedander
Appr o- prs at efiixfae houpsaOn oueling taroonbiempmiatare,cvatev (1 Q0mipénd sodium r@labiaulpmte (1tg) wéreadded,
conpund as the jpadrewsre bdpemted afd th@adieqys lag@9das extlactedwitbedichiofesethened® k Skull). e ¢ans
[err] n.m r.biraderoericenragtewers dried (MoSO.) fard qopcentrat@l iByacyoltbigivelan of) whiclpygs purifigd fol-
(1H, s); 6. 74 chmmatggraphy-en gii 29'"“'@ vith hexepe ining toheng @P‘I) Tf'e P’Sduﬁt“’PFiﬂi)““%Wms
3.13 (2H, t, "’?I°°°'“PH2 andiggnoonjrated invacyg tesgive thesifle pampop ol ¥eld 1859 epar at j on
of 5-(2- B on} 8h>z%=l7[72(§1b‘] 1 aP-AAS & Rk F-85-R1G(dy Fé%%n?ﬁ"aﬂ% (0 26), 336"
5- (2-br.onpet %ﬂ} ) ey hydrobenzo[ 2, 3-b] furan (3 g - see Preparation 13),

freshly re- S sed N-bronmosuccinimde (2.37 g), benzoyl peroxide
(0.03 9) andﬁ%%ﬁgeﬁl—dl etrachl ori de was heated under 15 reflux for2 hours.

On cool i ng tﬁ 5%9[9;; §f%m§$@%§g!-§.3-di§%é&Enz(:@%ﬂ m ) and sodi um net abi sul phite (1

g) were add nd the aqueous | ayer was
extracted with dichloronethane (3 x 50 m). The com biped organic extracts

were dried (MgSO4) and concentr at edﬂl n_vacuo to give anfoil_ which was
purified by col- um chrf aphy GO 2La e exane
cont.ai ni ng toluene (5% .\ JAg _pP¥ oduct-containin ofr ons

Chloroacetyl chloride (10.39 g) was dissolved in methylene chloride {25 ml) and the solution was added
to a slurry of aluminium chioride (12.2 g) in methylene chioride (50 mi) at-15°C. Asolution of dihydrobenzofuran
a5 (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
MgSO, and concentrated in vacuo. The resuiting solid (11 g) was heated in cyclohexane {110 mi) 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. 85-87°C.

Analysis%:-
Found: C,60.75; H,4.67;

45 Calculated for C4gHgCIO4: C,61.08; H,4.61.
1H-N.M.R. (CDCls) 8 = 7.9 (s, TH); 7.8 (d, TH); 6.85 (d, TH); 4.7 (t, 2H); 4.65 (s, 2H); 3.3 (t, 2H) ppm.
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were conbi ned and concentrated in vacuo to give the title conpound as an
oil, yield 1.25 g. 20 [err] NMR [err] = 7.70 (d, 1H), 7.55-7.45 (m
2H), 7.25-7.15 (d, 1H), 6.80 (s, 1H), %gggéqo (t, 2H), 3.35- 3.25 (t, 2H)
ppm Preparation 18 25 Preparation oEfP e &roacetyl-2,3-di hydr obenzof ur an
[err] Chloroacetyl chloride (10.39 g) was dissolved in nethylene chloride
(25 m) and Pieearatign 18 i on was added to a slurry of alumniumchloride
(12.2g) in nethyl ene chIorlde(SOrﬂ Asol ution of
dl hydrobenzoo 3-(S i:".'., oyls1 EPTANYIRSLRY i I, J-QIRYAYODENZQIUREN- A avas
the sol ut f ondfeRYdeletde | o warm t o room t enper at ure over 20 hours The
reaction mxture was poured into ice (700 g) and the aqueous | ayer was
back-washed with methyl ene chloride (2 Y m ). The conbi ned organic
extracts were washed with water (800 m) gfied with [err] andcomgcentrated
in vacuo.,The resulting solid (11 g) ated in cycl ohexane {(P80 nl) and
t he su- pernatant |iquid desanted of nd allowed to crystal | ;’sePh

Filtration produced the tit e gpnpou as a white solid} 4 eld 2.1 g,
m p. 85-87C. Anal ygi 0 H e 607 TS
Cal cul ated for [er ,61.08; H 2 6L {err]\N
7.8 (d, 1#)); 6.85 (d, . 4.7 (t, 2H); 4.65 (s9 2
55 21, EP 0 388 054 Bl Preparation 19 Preparation of
3- (S) - ( 1- car barmmixturg of B-clilopshcetyy-R.Awthirpdbpnzbfufen (178.2 9 - shelPyeparatinnriBo3-(8)-&h(15casphoyR -
oxoet hyl ] pyr h.&idichengmethyl)pwreolitineid3f0d -sed Riepa@iipd-12(E))and fotasSjumcariionate (335 g)fvere stirred
5- chl or oacet wndmwmdebehzmqmtampxgn D18chours thapcoppantmiedin yagup. Thpjolly solid was
3-(S)-(-)%( 1Par@!’amd’ﬁmﬂ m&thﬂeﬂaﬂm@ﬂ ) and yater (2,390 mi)aad the grganic qﬂm s goncen-

T TS A.67;, 45
[err] =7.9 (s, 1H);
3.3 (t, 2H) ppm 50

Prepa( gt | on @ PS5} and ?‘F'f‘ ifyfirochloric acid

i ndustTi al % @%ﬁ'ﬂ‘@ a GF‘bﬂﬁf"{*'é'HbEF"&f?j‘rpé ‘E?F“fé‘gﬁwg""f’ﬁ%ﬁhygmm‘c
concentr at ed The rt| ned between net hyl ene -
chloride £2.50 hme"algas"s? "E%@ Prfv?wg%d'“f' rr{f"éa(r%l ¢ phase was concen-
trated to anMgacuo The oi | was dissol ved In ethyl acetate (3,350

m ) and acid h hydrochloric acid dissolved in isopropyl alcohol

(180.6 nm at g A%akibiny)ielbehRlib@R Produced the title conpound as a
hygr oscopi c

30

) - 0
T [
) CH COOH

35 ' LiALH,

J\J “ (.j I ‘CHCHOH

This was prepared as described in Preparation 15 using (benzodioxan-6-yl)acetic acid instead of 3,4-me-
thylenedioxyphenylacetic acid. The titie compound was obtained as a colourless oil (19.8 g, 92%), which was
45  characterised by its 1H-n.m.r. spectrum.
1H-N.M.R. (CDCl3) 3 = 6.84 (1H, d, J = 8Hz2); 6.77 (1H, d, J = 2Hz); 6.73 (1H, dd, J = 8 and 2Hz); 4.28 (4H, s);
3.59 (2H, t, J = 7Hz) and 3.08 (2H, t, J = 7Hz). .




solid, yield 467 g. This material was used directly in Exanple 9 w thout
furtHer purification. 25 Preparation 20 6-(2-Hydroxyethyl)-1, 4-benzodi oxan
30 [err] 35 This was prepared as desg&kpggys’hg.‘meparati on 15 using
(benzodi oxan-6-yl )acetic acid instea , 4-me- t hyl enedi oxyphenyl aceti c
acid. The title conpound was obtained as a colourless oil (19.8 g, 92%,

whi ch was 4Prengrpliont erised by its [err]-n.mr. spectrum [err]-N MR
[err] =6.84 (1H, d, J =8Hz); 6.77 (1 H d, J =2Hz); 6.73 (1 H, dd, J =

8 and 2Hz); $S2Fsomoethyl)-df-benzodiexap oy ¢ g = 7Hz) and 3.08 (2H, t, J = THz).
50 55 22 % EP 0 388 054 Bl Preparation 21 6-(2-Bronoethyl)-1 :
, 4-benzodi oxan 5 [err] 15 This was @repated as described in Preparation 16
usi ng 6-(2-hydroxyet hyI)-1,4-ben’z.gji 0 flsee Prepa- 20 ration 20)

t

i nstead of 3, 4-net hyl enedi oxyphe hyJ Qhol . The title conpound was
obt ai nedl\}Fs a pale yellow oil (21.207, B80% , C4fHeP was characterised by its
[err]-N.MR spectrum [err]-NMR [drr] = 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 conpounds of the Exanpl es have all
been found to have useful activitﬁ/j getective nuscarinic re- 25 ceptor

v

ant agoni sgs wi thout significant aglvers axicity. Cains 30 Clainms for
the follow ng Contracting States: BT ,CKDE{ZBE)K, FR, GB, IT, LI, LU,
NL, 1. A conpound of the fornula:- [err] 40?2

‘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 tile compound was obtained as a pale yellow
= oil (21.4 g, 80%), which was characterised by its TH-N.M.R. spectrum.
pg 1H-N.M.R. (CDCl3) 5 = 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 = THz) and 3.10 (2H, t, J = 7THz).
The compounds of the Examples have all been found to have useful activity as seleptive 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

U/ 1. A compound of the formula:-

L @\ .
.. (] - (D)
_ P L
R l N—CHZ-—Y—R
40

or a pharmaceutically acceptable salt thereof,
wherein _
Y is a direct link, -CHy-, (CHz)s-, -CH,0- or -CH,S-;
45 R is -CONH,;
and
R1is a group of the formula:-

1
50
~ ' l | ’ /O:(/\'Cﬂz)m or "Het".
[
55 where
X and X1 are each independently O or CH,;
mis1,2or3;
and

"Het" is pyridyl, pyrazinyl or thienyl.
| 23



or a pharmaceutically acceptable salt thereof, \/\herel nYis a direct Iink,

[err] . or [err] 45 Ris [err]; and [err]___,a_gr_oup—eif——t—hf
formula:- 50 55 where X and [err] are each i ndependent |y ;m
Is 1,2 or 3; and "Het" is pyridyl, gy ssmios¥ssor thienyl ll g\iﬁ 54
Bl Preparatlon 21 6- ( 2- Bronpet hyI) éfLi:y 4-benzodi oxan 5 [e““ |H “ “

prepared as described in Preparation 16 usi ng

6- (-2- hydrog-‘,‘?&ﬂl‘.lﬂ}ll‘—?-l 4- benzodi oxan (see Prepa- 20 ration 20) instead of

3, 4- et hylg gll 0X an&;p‘ I aﬂll cohol. The title conpound was obtained as a
pal e yeLIowLeflﬁﬂ?éﬁ-L—g—%#’%‘—Mmh was characterlsed by its [err]-N.MR
spectrum J[err]-NMR [err] = 6. 83 (1H, d, J-= 8Hz); 6.77 (1H, d, J
=2Hz); 6.72 (1H, dd, J = 8 and 4 (4H .s); 3.59 (2H, t, J = THz)
and 3.10 (2H, t, J =.7Hz). The g¢onpo of the Exanples have al | been
found t.o have useful activity as selegl e %ﬁa({ nic re-:25 ceptor
ant agonjsts w t hout significant adverse tox‘ﬁz y. Clainms 30 Clains for
the followi ng Contracting States: AT} BE, CH DE, DK, FR GB; I.T, LI, LU,

NL, SE 1. A conpound of the fornula:l, [err] 35 40 or a pharmaceutically
acceptabl e salt thereof, wherein R

° I: KJ\
Cl{ CcH Br

This was prepared as described in Preparation 16 using 6-(2-hydroxyethyl)-1,4-benzodioxan (see Prepa-
20 ration 20) instead of 3,4-methylenedioxyphenethy! alcohol. The titlie compound was obtained as a pale yellow
oil (21.4 g, 80%), which was characterised by its TH-N.M.R. spectrum.
1H-N.M.R. (CDCl) 5 = 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 = THz) and 3.10 (2H, t, J = THz).
The compounds of the Examples have all been found to have useful achvnty as selechve 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:-

c (D
/\:
R N-CH-Y—R
40

or a pharmaceutically acceptable salt thereof,
wherein
o Y is a direct link, -CHz-, (CH,)2-, -CHZO- or -Cst-
45 R is -CONH,;
and
Rt is a group of the formula:-

8
7
Ny
=

Z)m 0: llHetn_

55 where
X and X1 are each independently O or CH,;
mis1,20r3;
and
"Het" is pyridyl, pyrazinyl or thienyl.




Yis adirect link, [err] or [err]; 45 Ris {erri—and

; :
' Ferr] is
a group of the formula:- 50 55 where X and [er -
i ndependently O or [err]; mis 1,2o0r3_ and " "is ﬂHmmg u ir! | or
thi enyl. 23 2. A conpound of the f%'??ﬁ.ﬂ%é's)‘_gj [err]s ;ﬂ' [err]
are as defined in claim1. 3. A conpound as clained in claim1 or 2 in

which [err] I2 &Aconeoupd afthetforewleor mul a: - 15 [err] 20 where X, [err], "Het"

and mare as defined in claiml. 4. A conmpound as clained in claim3 in

which [err] is a group of 1€ formula; - 25 [err]
30 5. A dompound as cl ai f€d {]n an

of the preceding clains in which Y
is adirect link or [err] g  _A.cond as clainmed in claim5 in which Yis
[err]. 7. A conmpound as clarmed dn 2y one of the preceding clains which Is
In the 3R S-(racemic) or 3S-H&Tm B5 “B-cuvcRLS) - (1- carljanpy! - 1

, 1-di pheny] net hyl ) - 1-[ 2- (2, 3-di hyd zof%ran-S-yI )ethyl ] pyrrolidine or
3-(S)-(-)- (1-carbanoyl-1

, 1- di phenyl net hykde dahdriete a5 ddiddd i @gpzof uran-5-yl ) et hyl ] pyrrolidine. 9. A
pharmaceutical conposition conprising a conpound of the forrmula (1) or a
phar maceut i cal | \caamapd ssiiatmedal diaih h er Xio hietsRids @groapcbf tha famngla:one of clains 1

and 3 to & and a pharnmaceutically acceptable diluent or 40 carrier.
10. A gonpound of the formula or_ja pharmaceutically acceptable salt

t hereof as clained in any one a’f&ﬁ )1'and 3 ter9Hetor use as a

medi canent 45 11. The use of ?’wf the fornmula (1) as clained in
any one of clains 1 and 3-to 8, Or of a pharna-

20 .
where X, X1, "Het" and m are as defined in claim 1.

"

4. A compound as claimed in claim 3 in which R1is a group of the formula:-

0 3 A compound as claimed in any one of the preceding claims in which Y is a direct link or -CHy-.
6. A compound as claimed in claim 5 in which Y is -CHo-.
7. A compound as claimed in any one of the preceding claims which is in the 3R,S-(racemic) or 3S-form.

3 8. 3-(RS)(1-carbamoyl-1,1-diphenylmethyl)-1-{2-(2,3-dihydrobenzofuran-5-yl)ethyl]pyrrolidine or 3-(S)-(-)-
{1-carbamoyi-1,1-diphenylmethyl)-1-[2-(2,3-dihydrobenzofuran-5-yl)ethyllpyrrolidine.

9. Apharmaceutical composition comprising a compound of the formula (1) or a pharmaceutically acceptable
salt thereof as claimed in any one of ¢claims 1 and 3 to 8 and a pharmaceutically acceptable diluent or
\.j 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.

& 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.

60 43, A compound of the formula:-

55



ceutically acceptable salt thereof, for the manuf acturww}r_\ior
treating a di sease associated with the altered notility and/or tone o
snmooth nmuscle. 12. The use as claine b?as‘b's%hm 11 vvherji m j'

Irritable bowel syndrone or inconti ng%ce. 5 13. Ac m" ﬁﬁﬂﬂm"r
formula: - 55 24 EP O 388 054 B1 5 [err] 10 where [err is 5 ®0 s+
where the dotted line is an _gptional d. Clains for the foll ow ng

Contracting State: ES 1. A{Progess reparing a conpound of the
formula:- 25 30 [err] 35 4Q0r eutigal ly acceptable salt thereof,

wherein Yis a direct Ilink, C C erm] Ryis -CNor [err]: 45
and [err] is a group of th&zlf_-t%r mul af - [ §rtf2 55 Rhere X and'ﬁar(rI )are each
i ndependently O or [err] misqgl, 20r 3+—2£ ’
10
where R is
'5 Lo
i ]
N/ : or :
20 where the dotted line is an optional bond.
' \/ Claims for the foliowing Contracting State : ES

1. Aprocess for preparing a compound of the formula:-

- Q0O
o D S—e
' g [ :N—CHZ—Y-R]“

35
1 . 40
p—y or a pharmaceutically acceptable salt thereof,
wherein
Y is a direct link, ~CHg-, -(CHy)2-, -CHZO- or -CH»S8-;
R is -CN or -CONH>;

45 and
' R1 is a group of the formula:-

656

where .
X and X1 are each independently O or CHy;
mist1,2o0r3;

25



EP O 388 054 Bl and "Het" is pyridyl, pyrazinyl or thienyl, characterised
by one of the followi ng steps:- 5 (a) reacting_a conpound of the
formula.- 10
(11) [err] 15 . where Ris as d?i”ﬁ@ﬂoq‘c?ﬂforrrulamm' nd
of the fornmula:- [err] (111) wherein [err] and Y ar mmmuﬂﬂmm
formula (1) andam® |s a | eaving group; (b) to prepare a cbngfourtd 8f $he+
formula (1) in whi CHetRsipgidyienyrakiny! osthieat,ysi ng t he correspondi ng com 20
pound of the f oshesatterised by gnp ofthe folewiRgisters:-CN; (c) to prepare a conpound of
the formufa (1) i@ repntingls campoynd ofthefformulg- [err] is 2- or 4-pyridyl or
pyrazinyl, reacting a conpound of the forrmula (I1) as defined in part (a)

with 2- or 4- vinylpyridine.gr 2-vipylpyr- azine; (d) to prepare a conpound
of the formula (1) in whi is -\ and [err] is 2,3-di hydrobenzof uran-
Q ol

25 5-yl, reducing gQrr phli-ng conpound._of thefornmula (1) in
which Ri¥ [err] and [err] TS bghzo-Zfuran-5-yl; and (e) to prepare a
conmpound of the formula (1) iﬁlﬁg IEJHS [err], Y is [err] and [err] is
2, 3-di hydro- benzofuran-5-yl or in -b-yi, reducing a conmpound of the
formula:- 30 [err] where [err] is [err] 50 where the dotted |ine

representg an optyhed® is &efhed ot tddmits @cesses (a) to (d) being followed by,
opti Qn- ally, congasempsustfoftld®r@ai@duct of the fornula (1) into a
pharmaceutically acceptable salt. 2. AqmHxyaeds ac@prding to claim1(a),
characteri sed i n whbrin RandY 486 as definedifor fdrmula {1) ambl RedneBavinggropp;oxy, benzene-

sul f onyl oxy, t ol ys)asepafe@cyrhmmuyd abthe formdia (1) rwich Riisa0eNHy iydwolysitgdhe coprpapondingcerart
it is carmi ed outpound of thefopnds@ienidRis-CN; of an acid acceptor. 3. A process
according to cl ai(ehtprenareca aepeund ofdbie formutai{f) in which ¥ is5CH,-Bpd RYjis 2yjor 4-pyridyl or pyrazinyl,
met ha@sul f ony| oxsacting a campaupdefshe faraula ()iap defined ip pa(t (31 With- orst- vipyipyridipe 98 2 videy™

in that the aci d@B®¥eptor is sodi umor potassium car- 26
(d) to prgpare a compound of the formuri)a (1) in which R is -CONH, and R! is 2,3-dihydrobenzofuran-

25 §-yl, reducing the corresponding compound of the formula (f) in which R is -CONH, and R is benzo-
" furan-5-yi; and
(e) to prepare a compound of the formula (1) in which R is <CONH,, Y is -CHz- and R! is 2,3-dihydro-
benzofuran-5-yl or indan-5-yl, reducing a compound of the formula:-

\ ©\
C o“
HN-C ~CH_-C — R — (IV
35 27 ‘ i 2" : ()
0 .
40

where R1 is

ar

.

80 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. Aprocess according to claim 1(a), characterised in that Q is Br, Cl, I, C4-C, alkanesulfonyloxy, benzene-
sulfonyloxy, toluenesulfonyloxy or triflucromethanesulfonyloxy, and inthat itis carried out in the presence
55 of an acid acceptor.

3. Aprocess according to claim 2, characterised in that Q is Cl, Br, | 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 Bl bonate or bicarbonate, triethylanmne or pyridime 5 A——
process according to claim 1(a), 2, 3 or 4, characteri

[err], Yis [err] and [err] is a5 Eeposgyosygsof the fslmmn 1"!!4@

A process according to claim1l (b), characterised in tha tchechysr

carried out with ¢ ncgnt agl d. 7. A process according to

a
claim1(d), charb?arb T | '§’aer "%t%qf'%d‘tlamﬂ'euop?y" dUction is carried out by catal ytic

hydro- genat ison A ghocessiictrdiigas SaiCifd), 1 B B4, eRarscteRbedinlthBUR is CEONHOY rarcuszealndm isa
that the rgeduct igiip bfdherarmulaed out by cat alytic hydro- genation. 20 9. A

process according to any one of the preceding clainms, characterised |n t hat
the pyrrolidine starting ma- terial is tge 3-(R S) or 3S- form dains
for the followi ng Contracting State: 1 A process for preparing a

compound of the fornula:- [err] 35 harJraceuti cal |y acceptabl e

salt thereof, wherein Y is a direct |link, [err] or -CH2S-; Ris -CN or
[err]; and 40 @ﬁ{‘err is a roup_ of the fornmula:- where X and
[err] are eadh ﬁrﬂ%‘ﬁ%ﬁ’ﬁ ngylo eipiy (k). ?"fct*!S'Ged in that the hydrolygis jsccarried gut yjth goncaqygted
"Het" is pyridyPufupsacidyi nyl or thienyl, characterised by one of the
fol Tow ng St &dsiy-pd s doftfife'th Saifh 165, ’I{i&’ry&%séﬁ in tf4Ftnb PlallebRs carned dul by catalytic R'm
388 054 B15 5 genation.
)
' 8. A process according to claim 1(e), characterised in that the reduction is carried out by catalytic hydro-
genation.
20 g, Aprocess according to any one of the preceding claims, characterised in that the pyrrolidine starting ma-
\..4 terial is in the 3-(R,S)- or 3S- form.

Claims for the following COnfracting State : GR

25 4, - Aprocess for preparing a compound of the formula:-

30 _ @\ © -== (1)
- / [ :N—CH
U -y-gt

3 or a pharmaceutically acceptable salt thereof,
wherein
Y is a direct link, -CHz-, -(CH5),-, -CH,0- or -CH,S-;
R is -CN or -CONHy;
w and
¢ R! is a group of the formula:-
W, group
1 .
' \
/ gy [1]
- l ’ ’ m(/m{z)m or "Het
NS
where
X and X! are each independently O or CH,;
50 mis1,2o0r3;
and
"Het" is pyridyl, pyrazinyl or thienyl,
characterised by one of the following steps:-
- (a) reacting a compound of the formula:-

27



where Ris as defined for forrmula (I) wthM

10
formula:- [err] (111) wherein [err] and Y are as. (, " rmul a
(1) and Qis a |eaving group; (b) to prepare compou "! " M(I)
in which Ris -CONH2, hydrolysing theE%c"o%%?ggp%ndl ng com 4

the formula (I) in whrch Ris -CN, (c) to prepare a conpound of the formil a
(;I) in which Yis [err] and '

a conpound of the fornula (

or 4-pyridyl or pyrazinyl, reacting
gd In part (a) with 2- or 4-

vi nyl pyridine or 2-vinylpyr to prepare a conpound of the
formula (F) in which Ris [e and Tefr] Is 2, 3-di hvdrbHénzofuran- 20
5-yl, reducing the correspondi r&g/cb@dﬂof the formula (1) in which Ris
[err] and [err] is benzo- furan-5-y d (e) to prepare a conpound of the
formula (1) in which R |s [err] Yis [err] and [err] is 2,3-dihydro-
benzofuran,_- 5-yl orhi Ixed, oe'% ng a conpound of the forrrul a:- 25
[err] 35 ‘ﬁa% ’eorurl or where the dotted line represents
an optional bond; sai processes % Aein |§ollomed by, option- 45
ally, conversion vﬂ%wﬁ@ampgugdeﬂﬁem%rﬁaﬁm‘énadli lebviHgQraap;Phar maceutical |y
accept abl e salt (E)to pre ﬁFe%%@tﬁ uRddt e fbr mS)%vﬂ*cﬁRrQ -ORM, hyaRRSiRGth& sk dndinig com-
that Q iS,8r, polmdo&@,glf&m eS8 oxy, benzene- sul fonyl oxy,

t ol ugnesul f onyl oxy) pregard 4 dorpountithemdmsiad (f) Mwhich Xys -CARGnd R ié Bak 4-pyridyi or pyrazinyl,
carriéd out in theachigesempendbf thyToriadil)as depbdin parb(@) Bith 2 0p4- Sigimsidioes G+vilying:-
to claim2, charazimerised in that Qis d, Br, | or nethanesul fonyl oxy. 4.
A process accor di(dgo pepaté ammpﬁuwloftﬂefommwdﬂ ehiéhRole -GONH; land Rti23-gibydepbenzofuran-
acceptor #s sodi Lmﬂ.aedUpmlassqrm&mngMddtbﬁfomu@aﬂDGWEDB'S'PPNEZWIR&W’HE‘@
or pytidine. 55 fuBn-5-¢;gndocess accordi nq oclaiml

characferised in {eHaprepare acompowqepf theformulg @)yin which Ryjs ‘T‘§ %l"z‘g?'\ﬂﬁﬂ)'s&f:"‘t‘w
fornula:- 28 5’°Bz°f“'%'5m'€d'!9§§'5‘¥b@6‘f°ﬂ‘9ﬁ§°m’€9“%q°£F'r‘h ™Ry characterised in

that the hydrolysis is carrled out wi th concentrated 10 sul furic acid.
7. A proc€ss according to cl . d), acterised in that the reduction
is carried out by catal yt|c
. H. N_c -CH -c— - (IV)
\
35 where R! is

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. Aprocess according to claim 1(a), characterised in that Q is Br, Cl, |, C{-C, alkanesulfonyloxy, benzene-
sulfonyloxy, toluenesulfonyloxy or trifluoromethanesulfonyioxy, and in that it is carried out in the presence
of an acid acceptor.

3. A process according to claim 2, characterised in that Q is Cl, Br, I or methanesuifonyloxy.

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 -CONH,, Y is -CH,- and Rlisa
group of the formula:-



genation. 15 8. A process according to claiml(e), —ehaf-a*cteri"'s'mat
the reduction Is carried out by catalytic hydro- genati m
according to any one of the precedi n% cl ai ms, character w‘“ gm‘t
pyrrolidine starting ma- terial is | OHE894B% <) o 3 mt 20 10.*A
conmpound of the fornmula:- 25 [err] 35 wher e [err] is 40 [err] 45 where
the dotted line is an optional bond. PatentansprOche 50 Pat entansprCche
fair fol gende Vortragsstaaten AT, DE, DK, FR, GB, IT, Li, LU N
SE 1. Verbindung der Formel 55 29 ~~ >(C
NCU/ G¥~CH -Y-R R ~= -oder ein pharmazeutisch
annehnbares Sal z davon, worin Y einé direkte Bi ndung, -CH2-, (CH2)r-, CH2, O-
oder -CH2S- lst R - CONH2 bedeut et; und Rl eine Guppe genass fol genden
Formeln Ist: m CH~~~~ 0 ’ N

worin Xundx1% Agﬁj&?ﬁﬁpﬁ"ﬂ&‘%@."ﬁ!ﬁ‘w@r q]“‘%\ﬁ%ﬁ'ﬁ"% '“dg"oqﬁ}ém H-rﬂgsl'sﬂg‘?ar'?ﬁu@t Tth%ggog'éh}aég d
steht und?Het " Pyrazi nyl oder Thlenyl Ist. 2. Verbindung der Fornel
25 ® 7.7 prQ:ess according to claim 1(d), characterided\in thd¥tie reduicfohis\cafried out by catalytic hydro-

genation.

s O A process according to claim 1(e), characterised in that the reduction is carried out by catalytic hydro-

; nation.
N\ ge . |
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 40, Acompound of the formula:-
) @L
: ? '
- CH —C — pl
iy ﬁ CH,=C—®r — 1)
30 0 .
ad where R! is
. .
40
- - 0
45
where the dotted line is an optional bond.
Paténtansprﬁche
50

Patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

1. Verbindung der Formel

56

29



30 worin Y und RL wie In Ansprflch | definiert sind. SW

Ansprtich 1 oder 2, In der RL el ne G uppe der Fornel- m:y m
oder "Het" 40 ist, worln X, X, 'Hert In Ansp ’mt
sind. 4. Verbi ndung nach Anspruch 3, E#'E'ga&%x‘kf ei ne G uppecder

oder ji 1 Ist. 50 5 Ver b| ndung nach irgendei nem der

vor her gehenden Anspr uche, ne d| re-te Bindung oder -CHr ist.
Ver bi ndung nach Anspruch de ist. 7. Verbindung nach

| rgendei nem der vor her geh An , di e in der 3R S-(racem schen)
odor 3S- Formvorllegt. 8. (1)

3:(R S)- (I -Carbanoyl - 11-d|_ph§/yl th lh.)cul_{jkl(23dl
thyl]pyrrolidin odor 3-(S)- 30 HERERN IIII
388 054 Bl ( )-(1-Car barmyl

, 1- di phenyd net hylidreih phgmﬁz?eu%cﬁbri?ﬁ!ﬂﬁﬂamgﬁ?&é%@n S5-yi )et hyl]-pyrroiidinf. 9.
Phar nazeut si che woHP R BHE BifeRie Blabéhg, ag . €HDE.CME 6 DiderlcRgs- e 'R -CONREbedbdter; LR R eine
ei n pharmazeuti mﬁbpaggmésfdgendenmh ftes Sa z davon nach irgendei nem der
Ansprflche 1 und 3 bis 8 und ein pharmazeutisch annehm bares
Verdi i nnungsmittel oder eonen sol.chen Triger unf a§t 10. Ver bi ndung der
Fornmel (I)s odsr ein pbaxazeyti sch annehmbay A\Z davon nach irgendei nem

der An; spruche | un{ zur Ver wendui ;%cgr)el BddELlnpelde ,

s g
@?-- db “geh®el nem der Arspr Cche |

und 3 bis 8 oder ei ns phar mazeut f sch anneharen Sal zes davon zur
Herstel lung eines Arzneim ffels frir die Behandl ung ei ner Erkrankun

nmt ei ner 2 er an®efinXnd Kb ynabhingig vansipanderdewelipiodpette s mitn. 2nderd steptaynd °§P Y’E’M‘
Muskul at ur assof¥eemfoqesthiendisty  \erwendung nach Anspruch 11, bei der die

Ef kr ankung d I yndrom oder die | nkontinenz |st 13.
Ver bi ndung d:z? Ils—{g'rb’n&"ﬁigd&'J;))'q'(eliml

25
(1IA),

hydr obenzof ur an- 5-yi ) e
I 1L Fl SEPO

N~CH, —x-rt
30
L worin Y und R! wie in Anspriich 1 definiert sind.
3. Verbindung nach Anspruch 1 oder 2, in der R! eine Gruppe der Formel
35
xl\
x(;: l'[Z)m oder "Het"
i 40 "
Nt ist, worin X, X1, "Het" und m wie in Anspruch 1 definiert sind.

4 Verbindung nach Anspruch 3, in der R! eine Gruppe der Formel

D LD

ist.

5. Verbindung nach irgendeinem der vorhergehenden Anspriiche, in der Y eine direkte Bindung oder -CHx-
- ist.

_ 6. Verbindung nach Anspruch 5, in der Y -CHy- ist.
55
7. Verbindung nach irgendeinem der vorhergehenden Ansprﬂche. die in der 3R,S-(racemischen) oder 3S-
Form vorliegt.

8. 3-(R.S)-(1-Carbamoyl-1,1-diphenyl_methyl)-1-[2-'(2.3-dihydrobenzoﬁ1ran—5—yl)ethyl]pyrrolidin oder 3-(S)-
30



20 Ra C ~HC O

ii-C2-C "0 worin RL 30 oder 95 ist, vvorln d|e gestrlcdHMHlﬂ;“H”m l
fakul tative Bi ndung bedeutet. Patent g@g%fa fol ge staat
ES 40 1. Verfahren zur Herstellung e ner rbi ndung der Fornel: 45 R

1: GNCH2-Y-R 50 oder ejnes pharnmazeutisch brauchbaren Sal &s davon,

wobei Y eine dl(r)ékp?,‘bﬁ\‘%hh&""e“mthy'H ?@&f'“yd%ﬁ‘mba‘épe hyhyeidin.g; R - CN

Oder - CONH2 ;’ e%wn%euéi'cﬁ'ng Zﬁﬂamme&%tzﬁgu i %rbchQ:E r Fm'ﬂe &%harm%ﬁ'{ch an-

"Het ', 31 O b Gt A "
M S . Eh)SBgrnehmbares Salz égl:n na&h g;gendem AI';]S o n\f;]'ﬂ é‘?-%%s}lder Jl,ii-.\keﬂ%?ngzhlgsch arfmehm-L

it6l Gder'einert! oder
CH2sind; ffifr 1 2 oder teht; und "Het ridyl, Pyrazinyl oder Thienyl
i'st; gekennzm CVertiridush detFormél I(I)?oddeé' in phaingpeadiedh afitehinaes Saiz davon nach ifgendeitsmsder Aren
el ner Ver bi ndunsprigies 1 éndi3ibis|8:zuMerwendung als ArzneleittelR di e gl el che Bedeut ung

besitzt wpe In Fornel (1); nit ehner Verbindung der Fo

(111) worin H Yﬁﬁ‘(ﬂs"‘?"'lsl‘*@ eéﬂ"'lti’?l@ri'eﬂ:(?&éﬂﬂ' W%@é’l"?‘i’é’rﬁ e %‘EP o ;'“es
d Ab |

(T Quor s AL Eean oyenelaite UabBlirCoPuons e ARl

Formel (1), worffid¢tst o 20 (C© zur Herstellung el ner Verb| ndung

der Fornes (42, veMdnd g\ﬁacn Anbgrach 11, beilief e ErkrdnkuRglds irfiabBly DarfRdyndidM@berkdisIrikdntinytz:

Urset zen el ner erbi ndung der in Ver f ahr en (a) doefinlerten Fornmel (I1) mt
2- oder 4-Vinyl- pyridin oder 2-Vinylpyrazin;
13. Verbindung der Formel

‘v @\ /© .
e ¢
. g T Y yrorpl-ed
0 .
worin R!
30 _
;
1\ ' : oder .
35

ist, worin die gestrichelte Linie eine fakultative Bindung bedeutet.
Patentansbriiche fiir folgendon Vertragsstaat : ES

40 1, Verfahren zur Herstellung einer Verbindung der Formel:

. aD

(1)
N~CH,-Y-R '

50 oder eines pharmazeutisch brauchbaren Salzes davon,
wobei Y eine direkte Bindung, -CHy-, ~(CHa),-, -CH,0- oder -CH,S- ist; R -CN oder -CONH, bedeutet;
und R1 eine Gruppe der Formel ist

§5 N
. L
:\ .
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H,), oder "Het",



(d) zur Herstellung einerVerbindung der Formel (1), ' ) und
R1 = 2! 3-Di hydrobenzofu- 'ran-5-yi: ~Reduzi eren der enmlgmms“maltimgmi ndung
der Fornel (1), worin R = - CONH2, ung RJQ :553‘?‘ 25 * ¢ 20t wrams-5+yi; und
(e) zur Herstellung el nerVer-bi ndung BP B3} (1),Yworin R=-CONH2, Y =
-CH2 -, und Rl = 2, 3-Dl hy-. drpobenzofuran-5-yl oder Indan-5-yi: Reduzieren
é| ner Ver bi nduw@ﬁdgpnmmm@ngmeinande&jeweippgderCstihd;in@r1,2q§er3 steht; und "Het" Pyridyl,
(IV) 2 Hi Pyrazinyl oder Thignytigk 86 0O worin Rl 40
oder 45 ist, woislgnnzpichnelduehyqineiderfplgenden§tyfers ne f akul t ati ve Bi ndung bedeut et
wobel nach Ver f alf Emsqtzen efgpiverbindungdeekomelng al | s she Umwandl ung des

Produkt bs der Fornel (lI) In sin pharnmazeutisch brauchbares Salz erfol gt 50
2. Verfahren nach Anspruch lesa), dad h gekennzebohnet, dass QfOr Br, d,
|, Cl-C4- Al kansul f onyl oxy, |B ol su | oxy, Tol uol sul fonyl oxy oder

Trifl uor met hansul fonyl oxy stght/s\ und dz8s os In Anweseppgejt eines

Saur eakzeptors durchgeffl hrt vm}r/ac 5 3. Verfahren nach Anspruch 2,
dadurch gekennzel chnet, dass Qg O\@g&ﬂ | oder Met hansul fonyl oxy steht.
4. Verfahren nach Anspruch 2 odor 3] urch gekennzei chnet, dass der

Saur eakzeptor Natri.um oder Ka- |iuncarbonat oder -bicarbonat, Triethylamn
oder Pyrigin i st jndaeR die gieiche Bedeutung besitzt wie in Formel (); mit einer Vertiiidufly &8Eormeld *

0 1)1 1)1 1111 11111 11 1111 EPOO-8B8Y-854 Sl L 5. Verfahren nach
Ansprlch 1(a), 2 wofin Rid@d Ydie gdirbinBelleutipyen besizercwie BiFormeh@)sunk Of eine-AB@INBIEDrupye B
-CHz-, und R1 f Ofb)eurkiers@liunppiaerierbinduny dear Fotaw! (Tavorink = -SOMH;: Hydrolypieren der entsprechen-
Ver f ahren nach Ande Ferbindungd ddy ForngelluvaiihRFe@innzel chnet, dass di e Hydral yse

nmit konzemtri ert o z8temteliungeinarrVgrbindung dettpemel (Ih worinY T 1PHz-, und RY = 2- oder 4-Pyridyl oder
' . Pyrazinyl: Umsetzen einer Verbindung der in Verfahren (a) definierten Formel (Ii) mit 2- oder 4-Vinyl-
~ pyridin oder 2-Vinylpyrazin;
{d) zur Herstellung einer Verbindung der Formel (1), worin R = -CONH,, und R' = 2,3-Dihydrobenzofu-
ran-5-yI: Reduzieren der entsprechenden Verbindung der Formel (f), worin R =-CONH, und R'=Ben-
25 zofuran-5-yl; und
(e) zur Herstellung einer Verbindung der Formel (1), worin R=-CONH,, Y =-CH, -, und R! = 2,3-Dihy-
drobenzofuran-5-yl oder Indan-5-yl: Reduzieren einer Verbindung der Formel:

o CD o

I ONCTN

1 1
HZN-C ! T—CHZ-—C - R

i
36 0

worin R?

wobel die gestrichelte Linie eine fakultative Bindung bedeutet; .
wobei nach Verfahren (a) bis (d) gegebenenfalls eine Umwandiung des Produktes der Formel (1) in ein
pharmazeutisch brauchbares Salz erfolgt.

2. Verfahren nach Anspruch 1(a), dadurch gekennzeichnet, dass Q fiir Br, Cl, |, C,-C,-Alkansulfonyloxy,
Benzolsulfonyloxy, Toluolsulfonyloxy oder Trifluormethansulfonyloxy steht, und dass es in Anwesenheit
eines Saureakzeptors durchgefihrt wird.

Verfahren nach Anspruch 2, dadurch gekennzeichnet, dass Q filr Cl, Br, | oder Methansulfonyloxy steht.

4. Verfahren nach Anspruch 2 oder 3, dadurch gekennzeichnet, dass der S3ureakzeptor Natrium- oder Ka-
liumcarbonat oder -bicarbonat, Triethylamin oder Pyridin ist.
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7. Verfahren nach Anspruch 1(d), dadurch gekennzel chn ukt| on
durch‘\lé/a{af ytische Hydfie- 15 ° .rung erfolgt. W!’Iﬂ E!ﬂ I'
Anspruth | (e), dadurch gekennzeichnet, dass_die Reduk

kat al yff sche Hydrie- rung erfolgt. 9. ERAIPIMRBL nach el nem der

vor her gehenden Anspril che, dadurch gekennzel chnet, dass das Pyrrolidin- 20
Ausgangsnat ebi aVerfahre® n¢dR ABspruchdé), 23Soden #daduret! gelseninzeidheat.classtin BiprGONHe ¥ flir-CHy-,
f ol genden Ver t r gt iy gine GRpeXddr folpendeeFarmblstoht zur Her st el | ung ei ner

Ver bi ndung der Fornel: R 11~i 2-Y-R oder eines

phar mazeuff sch brauchbaren Sai zes davon, wobel Y eine direite Bindung,

-CHx-, -(CH2)T, -CH20- oder -CH2S- | oder -CONH2 bedeutet; und Rl
ei ne G uppe der Fornel ist 40 40 , 3 <@a~~~~~~ (C2).
d

oder --H-,, wori XundX , unabhangi er,jeweils CoderCH2sind; mfir

1, 20der3msteht und i Het" Pyridyl, Pyrazinyl oder Thienyl ist;

gekennzelchn t

Ver bi ndang el &Faﬁﬁ ﬁ& % :%m@; QERAR YorShoier, s dH'%~~~I§%QnIﬁ E&Emerm{ Sclwe-

55 In der Rdie gleic e Be eutung besitzt wbe In Fornel (1); mt elner

Ver bi ndung der Werahmh nachAaspruck1{d), dadurch @dkkinzeidhhet, dase/die iRaduRionidodh Kataljtieche Hydrie-

gl el chen Bedeut umgeioiglesi t zen wis in Formel (1); und Q ei ne Abgangsgruppe

i st gﬂt_)) zur Herstellung einerVerbindung der Fornel (1), worin R = - CONHZ2;

Hydr' ysi er et d¥erfaep saahdespeueh 1(eb dadyech gpkenzaighnat fase gie ferukfigmdurch fialytipghe Hydrigy
(c) z[H“gFFS‘f'Qét el lung einer Verbindung der Fornel (1), worinY =

r-, und r I Ease j
dg'r_| in Vegf ahregusg ;?E}ﬁfk‘gﬁ?ﬁgﬁgfﬂ firh&\é dafwgkg&%éh&{ V%{;rl |ﬁﬂg

odor ;2-Vi nyl pyrazrn: zur rste ung el ner Ver bi ndung der For mel (1),

WO | n\*F'Q = - Cphldatandprdichd fiir felgetrdeh WWdFdghoascfgrR ran-5-yi: Reduzi eren der
ent sprechenden Ver bi ndung der Fornel (i), worin R = -CONH2, und Rl = Ben-

10 . 2 OfUr Gétfahire kzur Heftllung einer Verbindung der Formel:
30 1 (1)
h N—-CH ~Y-R
e '
35 oder eines pharmazeutisch brauchbaren Salzes davon,

wobei Y eine direkte Bindung, ~CHz-, -(CH,)-, -CH,0- oder -CH,S- ist; R -CN oder -CONH, bedeutet;
und R' eine Gruppe der Formel ist:
1

: 0.

worin X und X1, unabhéngig voneinander, jeweils O oder CH, sind; m flir 1, 2 oder 3 steht; und "Het" Pyridyl,
Pyrazinyl oder Thienyi ist;
gekennzeichnet durch eine der folgenden Stufen:

(a) Umsetzen einer Verbindung der Formel:

) Q.
QA0
R -R

55 -

s

CH,), oder "Het",

in der R die gleiche Bedeutung besitzt wie in Formel (I); mit einer Verbindung der Formel:
Q-CH>-Y-R1, (1))
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(e) zur Herstellung einerVerbindung derFormel (1), worin R = - CONH2, Y =

-CH2- 7 und'RL = 2, 3-Di hydro-' benzof uran-5-yi oder | ndan- '
ei ner Verbi ndung der Fornel: 15 0O 1 aC ﬂm“““m“ﬂmlﬁm
V) H2N-C LY T 2-C - 200 woFF §,3§805481 = ¢ L mos
oder ist, 30 wobel die gestrichelte Linie eine fakultative Bi ndung
bedeut et; wobei nesti RVardiyadis gisichea Bedautengenl bestzeg edadmEaninel l(1); andQ sige Abpargsgruppedst;
des Produkt es der(bfzurtiepdteli@ng)einerVeetindungitarFoamet (it wasio R =bCQNH:HHydrolysierSader enlsprechen-
erfoigt. 2. Verf aden¥erbindunh dénFomaliDhwario®=-Cadur ch gekennzei chnet, dass

fQ Br, GS |, C@purtisrstelisnd siesnyerbindung d% Formel (oo ¥|=sGH.ong Rt oder 4-Pvr-dvl oder
Toi uol sul fonyl oxmev' Yrpsetzen ejpar¥erhinding Per dNerfahron gk defiierten ﬁ?f"ﬁ'e( it °<|'eﬁ4-""V'-
Anwesenhei t ei nesPYadiRPAoERYBHRWAZE: dur chgeft f hrt wird 3. Verfa pren ch
pnspruch 2, dadurGIptRTET R b % ST R O SDhydobenzof-
Met hansul f onyl oxyra F ed“ﬁe"’ PrRRFeghen é’ﬁbﬂ‘g‘ﬂ Eﬂ"“f' @d‘@ﬂ"“ "‘&%‘%ﬂ}r'ﬁ'ﬂ" Ben-

gekennzei &hnet J)angta_é)h &
-bi car bonat,, Tri ﬁ’ﬁég Ko o i @m a&%ag '
1(a), 2, 3 oder 4, da urc ekennz I'C aas Y fOr CHZ-
und R1 fiir eine Guppe der foI genden Forrrel steht 45 50 6. Verfahren nach
Anspruch }{b), dadurch gekeAnzgi chng glass di e Hydrolyse mt
konzentrierter Schwe- felsp hrt wird. 7. Verfahren nach
Anspruch 1(d), dadurch gekemszeibghf dass Qile Redukt | orzsdur ch

kat al yti sche Hydde- 55 Nr..un/ enf u&cNQﬂ-f ahren nach Anspruch 1(e),
dadur ch gekennzel chnet, das% di e Rqdu on?durch kat al yti sche Hydrie- rung
erfoigt. 24 L LTI DP 11111111111111111 L N s EP O 388 054 B13M
S 9. (Yerfahren nach ei nemr der vorhergehenden Anspruche, dadurch

gekennzei chnet, desisRias Pyrrolidin-

ist,
30 wobei die gestrichelte Linie eine fakultative Bindung bedeutet;
wobei nach Verfahren (a) bis (d) gegebenenfalls eine Umwandlung des Produktes der Formel (1) in ein
< pharmazeutisch brauchbares Salz erfoigt.

2. Verfahren nach Anspruch 1(a), dadurch gekennzeichnet, dass Q fiir Br, Cl, 1, C,-Cs-Alkansulfonyloxy,
35 Benzolsuifonyloxy, Toluolsulfonyloxy oder Trifluormethansulfonyloxy steht, und dass es in Anwesenhsit
eines Sdureakzeptors durchgefiihrt wird.

Verfahren nach Anspruch 2, dadurch gekennzeichnet, dass Q fiir Cl, Br, | oder Methansulfonyloxy steht.

: o 4. Verfahren nach Anspruch 2 oder 3, dadurch gekennzeichnet, dass der S&ureakzeptor Nairium- oder Ka-
N liumcarbonat oder -bicarbonat, Triethylamin oder Pyridin ist.

§. Verfahren nach Anspruch 1(a), 2, 3.oder 4, dadurch gekennzeichnet, dass R fiir -CONH,, Y fiir -CH_-,
und R! fiir eine Gruppe der folgenden Formel steht:

ﬁ .
jgn
50
6. Verfahren nach Anspruch 1(b), dadurch gekennzeichnet, dass die Hydrolyse mit konzentrierter Schwe-
fels&ure durchgefiihrt wird.
7. Verfahren nach Anspruch 1(d), dadurch gekennzeichnet, dass die Reduktion durch katalytische Hydrie-
56 rung erfolgt.

8. Verfahren nach Anspruch 1(e), dadurch gekennzeichnet, dass die Reduktion durch katalytische Hydrie-
rung erfolgt.
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égfggpgig?(t erial in 3-(R .S) - Iod,eroij>‘8-1For m vorliegt. ”"’mmm/ﬁ!ﬁ"mi Hi der

-CCRO 18 worin RI 20 3886k3'g426 i st, wobe

gestrichelte Linie eine fakultative Igegl ngung bedeut et . Revendl cat | ons
Revendl| catl ons pour les Etats contract ants sul vants AT, PK (f
GB, IT, Li, %U,Vexfphrenspachsginery der V&f@ﬂ?ﬂ‘gé"e Pb‘f%ldéd" "ewe"’“"e‘ dass das Pyrolidin-
CU-- | 46 A"sﬁii‘gwteﬂﬁ'ﬂ'h?%%ﬁﬂe HoArRNeriegt cept abI e d' un tel conpose,
dans Iaquel | 20, Wwetidd & Apson directs, -CH2-, -(CH2)x-, -CH20- ou -CH2S-;
R represe hte -cdiﬁi-{g" rt&f est un groupe de forrrule 50 (C g 3)< Cou_ "Het"
55 obi X et Xi repr63entent chacun mdependamrent 0 ou CH2; mreprbsente 1,

2 ou 3; 35 EP O 388 054 S * et "Her est un
groupe pyridyle, pyrazinyle ou yI e. 2 OorrposG de formula: 10
. 10 O (IV)I
un—g -cuz-c -zl
15
= . worin R!
\‘/:

20

25
ist,

wobei die gestrichelte Linie eine fakuitative Bedingung bedeutet.
30 Revendications

o, Revendications pour les Etats contractants sulvants AT, BE, CH, DE, DK, FR, GB, IT LI, LU,
~ NL, SE

35 1. Composé de formule :

' a0
_/ “ _ AL 1 (D
R l N-CHZ-Y-R

45 ou sel pharmaceutiquement acceptable d'un tel composé, dans laquelle

Y est une liaison directe, -CHy-, -(CHz)2-, -CH,0- ou -CH,S-;

R représente -CONH, ;

et )
R est un groupe de formule :

4 o
A IR

X et X1 représentent chacun mdépendamment 0ou CHz :
mreprésente 1,20u 3 ;

N

CH ou "Het"

Z)m
&5

ou
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—

"1l CR- | ~ , (ITA) NC. YNGC 2 -Y-R1

R 15 'Y dans laquelle Y et Rl sont tels que dMi ni i wﬂlumwiwgmcat I on
1. 3. Conpos6 selon |la revendication | ou 2, dans |a L RED oupe
de fornule: 20 ouz X, Rl, "Het" et nFBOABMAPRL qua dM1nis dans la

rrevendi cation 1. 25 AL Conposb selon |l a revendi caton 3, dans | equeo R est
un groupe de fatnule: 30 [4fi > " Ub5. Conpose solon

I"" une quel conque da&settestaruiiupapyiridyies pyrainylede thidoye. dans | equel Y represente
une liaison directs ou -CH2r-. 35 6. Conpos6 selon |la revendication 5,
dans | equel % reopyeédpfosmuleirs. 7. Conpos6 selon |'une quel conque des
revendi cations precedentes, qui ast sous la forme 3RS-(racé6nl - que) ou sous
la forms 3S. 40 8. 3-(R,/ 1l-carpasqyl -1, 1

-di phényl n6t hyl )-1-(2-(2,F ydr l@o uran-5-yl )6t hyl)pyrrolldi nefou

3-(SH) - él-carbarmyl-l
xdresgnzof urang 5-yl) 6t hyllpyrrol I dine. 9.

, 1- di phed§l n6t hyl )-1-(2-(2, 3-d
Conposi tion pharmacoutique d%mprerant ¥rfteoipbse de for (1) ou un sel
phar maceut i quenent ao- ceptable d''d el conpos6 selon |'une quel conque des
revendicatlons 1 et 3 a 8, et un diluant ou vehicule 45

phar maceygi quergand laqueNecpétRbsdnt teld Que dSaNPAEME lattevefididatianl1a (1) ou sel

phar raceut i quenent - acceptabl e d' un tel conpose selon |'une q'uel conque des
revendi cat i ohs GomppséSelgn | reversiinatianriou 3¢ dans legue| R estup grpuradedorpiifent . 11.
Utilisation d un conpos6 de fornmula (1) sdlon |'une quel conque des
revendications 1 et 3 A 8, ou &£ _g&l pharmacoutiquenment acceptable d' un
tel conpas6, pour |la fabricatug}mdi cament RQu; wirsitenent d' une
mal adi_e; associ 6e A une notil it RY &=t onus al teros des nuscles |isses.
12. Uilisation selon |a revendicatlon 11, dans laquelle |la maladle est le
syndronme d' | ntesty By kbl e ' .- 55 13. Conpose de
Formirar so | RR B i B o b aorls dERM dedtfifion 2 ‘I'M ! D 5

ucC % 4 Composé $8loMa révendication 3, dans lequel R*est un grddpe &éfﬁi‘_mule_: ~ CH
0 10 dans laquelle Rl repr6sente ob la ligne en pointill6 est une

|ialson facultative.
30

‘-5./ 5. Composé selon l'une quelconque des revendications précédentes, dans lequel Y représente une liaison -
directe ou -CHy-.

3 6. Composé selon la revendication 5, dans lequel Y représente -CH,-.

7. Composé selon l'une quelconque des revendications précédentes, qui est sous la forme 3R,S-(racémi-
que) ou sous la forme 38.

: 40 8. 3-(R,S)<(1-carbamoyl-1,1-diphényiméthyl)-1-(2-(2,3-dihydrobenzofuran-5-yl)éthyl)pyrrolidine ou 3-(Sr(-)-
(1-carbamoyl-1,1-diphénylméthyl)-1-(2-(2,3-dihydrobenzofuran-5-yl)éthyl)pyrrolidine. :

9. Composition pharmaceutique comprenant un composé de formule (1) ou un sel pharmaceutiquement ac-
ceptable d'un tel composé selon 'une queiconque des revendications 1 et 3 4 8, et un diluant ou véhicule
45 pharmaceutiquement acceptable. '

10. Composé de formule (1) ou sel pharmaceutiquement acceptable d’'un tel composé selon I'une queldonque
des revendications 1 et 3 A 8, pour une utilisation comme médicament.

11. Utilisation d’'un composé de formule (1) selon 'une quelconque des revendications 1 et 3 4 8, ou d'un sel
pharmaceutiquement acceptable d'un tel composé, pour la fabrication d’'un médicament pour le traitement
d’une maladie associée & une motilité et/ou au tonus altérés des muscles lisses.

12. Utilisation selon la revendication 11, dans laquelle la maladie est le syndrome d'intestin irritable ou I'in-
continence.

13. Composé de formule :
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20 Revendl cat | ons pour P'Etat,contractant sul vant : Proce

EieRpar‘if‘_{En d Un,Cnggsf gﬁ B-OLHULE] gphar }};Z;;;ra;renent mnm’ m“""mm,el

conp®se, dans laquelle Y est une liai te, -CHr, *(CH2)R

ou -CH2S-; R represente -CN ou - CONH2; 35 et R1 est un groupe de
fornule: 40 '

ou "Het' 45 pnt ent chacun i ndependament 0 ou CH2
_represente 1, 2 ou 3; ' n groupe pyridyle, pyrazinyle ou

t hl enyl e, SCaracterse par e Ogs_eapes ivantes: so (a) la
reaction d'un conpose d#é.F rrul ei 55 NI-CHZ-C—RJ' : —— (IV) -

(113 R 37 EP 0 388 054 ! c L M I ! dans laquelle

R est tel que dWini pour Ia formule (1) avec un conpos6 de fornule:

Q CH2-Y-R1 glljg obi et Y sont tels que definis pour la formule (1)
et Q est h grollys qgﬂpﬁemmgmmm (b) pour pr6parerun conpose de fornule
(I') dans laquelle R represento-CONH2, |'hydrolyse du conpo- sb
correspondant de formult (1) dapns |aguelle R representb -CN;, (c) pour

représentg un grou-. pe 2- au A 0 A
conmpase de forrmule (I1) tel Qud™d6finl dans la parfYe (a) avec la 2- ou

4- V|d7fpyr|d|ne ou la 2- vi nyl pyrazi ne. 10 "(d) pour preparer un
conpos6 de for mgh @ lige)enPainie bt Gniilalsén fhtultalipg. esent b - CONH2 et R1 est un

radi cal 2, 3-di hydrobenzofuran-5-yle, |la reduction du conpos6 correspondant
de fornul & ( IRevértications paur IEtR conpictatsurantCEEH2 et R1 est un groups
benzo(Fyan-S-yie ; et (e) pour pr6parer un conpose de forrmule (I) dans

| aquel Te R rdpr epeétéde pEohiken d'yh cogpeddlefrpule CHr et R1 estun radi cal

2, 34dhydr obenzof uran-5-yi e au i ndan-5-yle, |a reductlon d' un conpose de

f ormul e:
A0
Cc -== ([)

o p ou d’un sel pharmaceutiquement acceptable d’'un tel composé, dans laquelle
' Y est une liaison directe, -CHz-, (CHy)z-, -CH20- ou -CH,S- ;
R représente -CN ou -CONH, ;
35 et
R est un groupe de formule :

) : .
. = \
N '
ou
45 X et X1 représentent chacun indépendamment O ou CH, ;
mreprésente 1,20u3;
et
"Het" est un groupe pyridyle, pyrazinyle ou thiényle,
caractérisé par I'une des étapes suivantes :
50 (a) la réaction d'un composé de formule :
- (11)

. AU
o
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R

15 22 0 - CHL2- CcRe oa R

repr 6sent e*30 c .. JS3 ou ,> ob Ia ”m mulllﬁ 'Iﬂum
repr6sentb une I'iaison facultative; Egﬁghg rloced63 (a) S
| e cas 6cheant de |a transformation du pro t deforrrule(l en un

sel pharmaceuti quenent acceptable. 2. Proc6d6 selon |a revendication 1(a)
caract 6ri s6 en cdangilaguelle R@W@S@(ﬂéémm"“a@"m"\e () avar upsompesé deformyls 5 | -

f onyi oxy, benzenesutfonyl oxy, tol ubnes‘BrFﬁz) ox ),

trifl t hane SRt 4K P'ts q"ef'éf'é'ﬁp

 un Secebr et S G G Bwe&% i PR

caract ei dsb S

Pr oced,6| SZ| Oﬁn| ;?q) i e ng Elgegfclar ule dans a u ll ﬁ%%lj Oéjﬁdr%%%seeﬁfaﬁrx;
%tzé" ngo |um ou Ae p

d acide est le c otassium la
tiethylanmne au os de fo ﬁﬁééﬁ@Rr@bﬂsﬂ@%ﬁ?&t'f@@stﬁn fedibal
2, 3 ou 4, car acé di oﬁf’an— , rﬁﬁﬂﬁoﬁﬁge&ﬁposmgpond‘nf&ﬁérﬁﬁﬁm dans falietie R
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N ot la ligne en pointillé représents une liaison facultative ;
lesdits procédés (a) a(d) étant suivis le cas échéant de la transformation du produit de formule (I) en un
35 sel pharmaceutiquement acceptable.

2. Procédé selon la revendication 1(a), caractérisé en ce que Q représente Br, Cl, |, (alcane en C,-Cy)sul-
fonyloxy, benzénesulfonyloxy, toluénesulfonyloxy ou trifluorométhanesulfonyloxy, et en ce qu'il est mis
en ceuvre en présence d’'un accepteur d’acide. '

\/ 3. Procédé selon la revendication 2, caractérisé en ce que Q représente Cl, Br, fou méthanesulfonyloxy.

4. Procédé selon la revendication 2 ou 3, caractérisé en ce que I'accepteur d'acide est le carbonate ou le
bicarbonate de sodium ou de potassium, la triéthylamine ou la pyridine.

4 5. Procédé selon larevendication 1(a), 2, 3 ou 4, caractérisé en ce que R représente -CONH, Y représente
-CH,- et R1 est un groupe de formule :

) j@g i
' 6. Procédéselonla revendlcahon 1(b), caractérisé en ce que I'hydrolyse est mlse en oeuvre avec de I'acide

55 sulfurique concentré.

7. Procédé selon la revendication 1(d), caractérisé en ce que la réduction est mise en oeuvre par hydrogé-
nation catalytique. .
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R1 est un groupe de formule :
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\ , ’ N . (/CHZ)m ou ""Het"
30 .
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S X et X! représentent chacun indépendamment O ou CH; ;
mreprésente 1,20u 3;
35 et
"Het" est un groupe pyridyle, pyrazinyle ou thiényle,
caractérisé par I'une des étapes suivantes :
(a) la réaction d'un composé de formule :
S @\ .
c /@ _ _ ——- (1I1)
T
R -H
45
dans laquelle R est te! que défini pour la formule (f) avec un composé de formule :
_ Q-CH,-Y-R! (1))
50 oi1 R et Y sont tels que définis pour la formule (I) et Q est un groupe labile ;

55

(b) pour préparer un composé de formule (I) dans laquelle R représente ~-CONH;, I'hydrolyse du compo-
sé correspondant de formule (I) dans laquelle R représente -CN ;

(c) pour préparer un composé de formule (I) dans laquelle Y représente -CH,- et R! représente un grou-
pe 2- ou 4-pyridyle ou pyrazinyle, la réaction d'un composé de formule (Il) tel que défini dans la partie
(a) avec la 2- ou 4-vinylpyridine ou la 2-vinylpyrazine.

(d) pour préparer un composé de formule () dans laquelle R représente -CONH, et R est un radical
2,3-dihydrobenzofuran-5-yle, la réduction du composé correspondant de formule (1) dans laquelle R
représente ~-CONH, et R! est un groupe benzofuran-5-yle ; et

(e) pour préparer un composé de formule (I) dans laquelle R représente -CONH_, Y représente -CHx-
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en ce qu'll est ms en oeuvre en présence d' un accepteur d'acide. 30 3.

Procede selon |la revendbcation 2, caracteris6 en ce quo Q représentb G,
Br, | ou #&6t hanesui f onyl oxy. lon la revendication 2 ou 3,
caract6rise en ce que |'accep 4t | e carbonate ou | e bicarbonate
de sodium ou de potassium |a ' ou ®a pyridine. 5 Proced6
selon | a revendication 1(a), 4 2 et en co quo R résente
-COHN2, Y represente 35 @ﬁ-l _é%?zﬁ(% Si?oups de forrru{l%)
Pr oc6d6 s®l on | a revendicatfon 19b) car acterse en ce quo |'hydrol yse est
m ss en oeuvre avec de |'acide sulfurique concentr6. 45 7. Proc6d6 selon
l'a revendication lod)  .caracierise en ce quo |a réductbon est nmse en
oeuvre par hydroge- g\rtél on catalytique. 8  Proc6de selon |a revendicatlon
1(e) cargct6ris6 en ce quo |a reduction est mss en oeuvre par hydrog6-
nation catal ytique. 50 9. Procede selon |'une quel conque des revendications
pr6céh‘éntes caracterisé en ce~guoga matibre de part pyrrolldine est
sous la fornms 3-(R'S) ou 3S. Comos6 de for
~ e EP O 388 054 SI* ou
OLj.-CH4-C R --- (I'v) 00
19 ot\Ja ligne en pointll16 est une liaison facultative.
ol la ligne en pointillé représente une liaison facultative ;

lesdits procédés (a) & (d) étant suivis le cas échéant de la fransformation du produit de formule (I) en un
sel pharmaceutiquement acceptable.

oC,
00 Rl represents

25
2. Procédé selon la revendication 1(a), caractérisé en ce que Q représente Br, Cl, |, (alcane en C4-C,)sul-

fonyloxy, benzénesulfonyloxy, toluénesulfonyloxy ou trifluorométhanesulfonyloxy, et en ce qu'il est mis
en oceuvre en présence d'un accepteur d’acide.

30 3. Procédé selon la revendication 2, caractérisé en ce que Q représente Cl, Br, | ou méthanesulfonyloxy.

. 4. . Procédé selon la revendication 2 ou 3, caractérisé en ce que I'accepteur d’acide est le carbonate ou le
ol ~ bicarbonate de sodium ou de potassium, la triéthylamine ou ia pyridine. .

5. Procédé selon la revendication 1(a), 2, 3 ou 4, caractérisé en ce que R représente -COHN,, Y représente
-CH; - et R1 est un groupe de formule :

. oy
6. Procédé selon la revendication 1(b), caractérisé en ce que 'hydrolyse est mise en oeuvre avec de I'acide

sulfurique concentré.

45 7. Procédé selon la revendication 1(d), caractérisé en ce que la réduction est mise eh oeuvre par hydrogé-
nation catalytique.

8. Procédé selon la revendication 1(e), caracténsé en ce que la réduction est mise en oeuvre par hydrogé-

nation catalytique.
50
9. Procédé selon l'une quelconque des revendications précédentes, caractérisé en ce que la matiére de dé-
part pyrrolidine est sous la forme 3-(R,S) ou 3S.
10. Composé de formule :
55
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ot la ligne en pointillé est une liaison facultative.
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