\ Inr6T EP 000002431 Case 20359 1-Arenesul fonyl-2-aryl-~, ~-r |

2{5&} pfz:%grl dine derivatives 25 July 2003 (00002 The present |nvent|%’r}r’]Ogg‘%yr31
.concerned with 1-arenesul fonyl-2-aryl -pyrr ”IO=dI ne and pi peridi R July 2003
derivatives of the general formula R Rz N"O=S-R O wherein R S|gn|f|es
hydrogen or lower alkyl; R2 signifies furyl, thienyl, pyridyl or phenyl)
which is optionally substituted by 1 to 3 substituents, selected from | ower

al kyl') I ower al koxy) hal ogen) cyano, CF;, or -N(R4)z; pht hyl
or phenyl) whi ChCI %gd onal ly substituted by 1 to 3 subg Wmmwmnmﬂlel ected
fromlower alkyl; I~ al koxy, hal ogen, acetyl) cyano) roxy-| ower

allcyl) -CHz- m)rphol in-4-yl, |ower alkyl-oxylower alkyl, I ower’ aI kyl - N(R4) z

or CF3; R4 signifie nd pend tnyroch other hydrog
PR SR AL Lt A e AR i

formula | are novel mnth the exceptlon of (RS) - 2- phen | -1 00002
(tol uene-4-sul f rroli " '

(RS) -1 (1 of uene. MATEFhyISRSLE Eapssrmed il pgsaslfonyl-2-anl-pyrrolidine

N-t osyl - Ci Smﬁfer&ﬂ“che derpaginaslof Bhergefbrabiformulad- (

1-(tol uene-4 fonyl) - pyrrolldlq 2yl] pyridine and

N-tosyl - 2- (3, 4-di met hoxy- phenyl )Ruyrrolidi'ne. The manufacture of these
conpounds is described in]. Og. , S1, ( 1986) 4089-4090.
Furthernore) the preparation of

(RS) - 2- phenyl - 1- (t ol uene- 4- sul fBryl yrrolidine is described in Liebigs
Ann. Chem) 762, (1972) 93-105. ANEM%ED SHEET 25 July 2003 WO 001 58285
PCT/ EP00102431 2 It has surpr|3|n@F?Sbeen found that the conpounds of
general formula | are netabotropic lut amat e recept or ant agoni st s and/ or
agoni sts. Conpounds of forrmula | are distinguished by val uabl e therapeutic
properties.whéteinhe central nervous system (CNS) the transm ssion of stinuli
t akes place_py the 5 int ction of a ne transmtter) which is sent out
by a neur oﬁ} with a ngg,r,ug?sg'ggmggpor[mbqraﬂgﬁi c acid) the nmpst commonly
occurring nehr otransmlf;ﬁlﬁés ﬂufyltthen ndyl ay phenybrwHitleRloptiohdllyl n a | arge
nunber of physi ol ogic

roc ses Iuta e dent . .sfimulu
receptors are divi dedsqbﬁ&b‘t? i3 5%“ SF éteflc}?cgf‘ %rﬁ"ﬁmﬁmﬂf or s
| i gandcontrol | ed ion gmaaqnahlsgen]'b;enmaa:mmt-mm)g; gI ut arrat e receptors (m3 uR)

belongtot £ 10 second ro ong. t famly
of G proteif-coupl ed f“g'&‘ thyﬁg @?eé’é’br’#‘ 'isaﬁ ‘Eﬁq‘)’fsél %Hﬁteﬂ'\g’%é

these md uR are knovvrlsnﬂﬁdtu@ﬁtstda&sedimmlmmlﬂyhmauﬂcdxypeﬁogemctem basi s
of structural paraneters e dlffer fl uen STel \m @fﬁems of
secondary netabol i t es“ &R tf &° ’EYllPY”«S? a ”ﬂotréh? I REFE 2Y e ght
chem cal conpounds) ttm\&eaﬂrylgWerdkﬂpN(ﬂgzma@Fjae sub d| vided into three

EngﬁgO?gsg?‘gﬁpnﬁ ums:?ﬁ‘l es, chepencgrelLl)Q Iflr%m Sl %lflee, hydrogen oR%owprda rTE-] UR3.

as well as their pharmaceutically acceptable salts.

Compounds of formula [ are novel with the exception of (RS)-2-phenyl-1-
(toluene-4-sulfonyl)-pyrrolidine, (RS)-1-(toluene-4-sulfonyl)-2-p-tolyl-pyrrolidine,
N-tosyl-cis-3-methyl-2-phenyl pyrrolidine, 3-[1-(toluene-4-sulfonyl)-pyrrolidin-2-
yl}pyridine and N-tosyl-2-(3,4-dimethoxy-phenyl)-pyrrolidine. The manufacture of
these compounds is described in J. Org. Chem., 51, (1986) 4089-4090. Furthermore,
the preparation of (RS)-2-phenyl-1-(toluene-4-sulfonyl)-pyrrolidine is described in
Liebigs Ann. Chem., 762, (1972) 93-105.
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and nd uR4, m3 uR6, nG uR7 and nG& uR8 belong to group II1. Ligands of
nmet abotropi ¢ gl utanate receptors belonging to the first group ﬁaﬁabfbok'sed
.for the treatnment or prevention of acute and/or chronl c neur ol ogl
di sor der s V6Q@HS885 psychosi's, schi zophrenia, Al zheiner's di S&F8F008Hhitive
di sorders and nenory deficits, as 20 well as chronic and acute pain. QO her
treatable indications in this connection are restricted brain function
caused by bypass operations or_transpl ants) poor bl ood supply to the brain)
spinal cord i A bessusprivieglybeary fopnd shatihpenmpounds obgensral fareydalarg) car di ac
arrest an%&)‘@&fﬁgﬁ@@ﬁmrﬁateﬂﬁebnﬁ antd; ‘Sﬂfsﬁmnﬁldrgg&ﬁﬂ (?III’%S of fo uba Iare
Hunti nreti nopath di opat hi ¢c” par ki risoni sm or PnNsom sm cause
medi canentdistenguisard buyalednetharenestinipresertiesad to gl ut amat edef i ci ency
functions) such as e.g. nuscle spasms, convulsions, mgraine, urinary
i ncontinence, QitROtddIR] AHLES 4 !g@@m REN@}@;eQF&%&fs&:QHof alshibtaxes MQ:'E‘ tHQ
dyski nesi a and depreSS|ons ects of present 1nvention a
conpounts 1Bteracsiomal @ neuggiepns mattgr, Wh&hﬁa%?@&@%@lﬂly-’lla@m;e\ptbaﬁ)tl@rgf&ﬁpémper se
and as pharmaceutically active substances) their manufacture) medi canents
based on a cormgwreﬂnicrhcmcqu%mem%m bb&mvgmﬂo&anﬁm& eihE CRISOPIGSd on
as well as the Use of the compounds in accordance with the invention in
?2~-0 a - 20witical plgin adarpgoprader Qépbmqlogg%@r@qwe&:a‘hcgbItarmtepIew@nm on of
illnesses Vo pLogluct i on
of corresﬁganqlggrﬁéﬁpgﬁgms g?gtgﬁrggﬁdggo&giﬁ @ﬁés %&ng(frt}}%}ll %1 &ei scope
of the preoatrollediamehaonelar the m&aé’))tfoﬁlc\m'llf@mamecsqumfm@équmgéq
met hyl ; I a S o)
o 10F R%e?)ér&?fn Ig_éroﬂb‘%ﬂéf mng%ted,g,;&cié%mﬁ% bttt ¥ d8hOR5Bted kB tors.
(RS) - 2pheny| 1- (tol uene-4-sul fonyl }-pyrrolidine,
(RS) - 1- (t ol uendt presqntiaightiditferenr mempeisyf thgse mCﬁ@R are known and of these some
N-tosyl - Ci &red HIBE - ephﬁp%le bRsts BPJthQ'tJ}%I E:a?l‘arkmeters gne different influences on the
1- (t ol uene-4-sul fonyl’} pyrrolidin-2-yl di ne an
N-t osyl - 2|9(Y3thrgdlolﬁﬁcﬁﬁdwmg§ﬂhf spdr Fldtffelﬁ@taffdll%’ﬁ@i%’ gullecular waight ol | owi ng
are exanp
(R <2 (- T ar bR P St recepfors gop bty B oo
(RS)-1-(4-chloro- benzenesul fonyl)-2-(3-fluoro- &I;endvj rroI i di ne)

i

{RS) - 11§ 4- chl opal thzeﬁgﬁIPRéhyIO)igzo Bt misip belong to group 1I
(RS) - 2- (4- &IHH{CﬂuﬁlﬂerHIZ;l&Rérr{GlQh‘#%Ha rﬂGﬁx‘I’{SfH%IBﬁI Xo e qh' di ne,

(RS) - 1- (4- chl or o- benzenesul fonyl ) - 2- (4-f | uor o- ph nyl) - pyrrolidine,
(RS)-2-(4- quoro phe t%/I} 1-(taol uene-4-sulfony])-pyrrolidine, ( RS I
“benzenesul f on}is2dy A eEPbREORIR Bt FeGeBlqraPdienging to the first group can e used
(RS)-1- (4-fdruné ﬁe%@@?ﬁ#ﬂvéﬂmﬂ éf’a%u(e‘]:mfd'/é’f%x%rﬂ@ﬁ&%b)oof&)ﬂrdl%rﬁ% B&h as
(RS)-2-(4-fluoro-phenyl)-1-(tol uene-2- nyl ) - pyrrol’idine,

(RS)-1-(4- EWCBP%S’EQH%%%H@ﬁMIWEWHLSffﬁpyq gpyive Bispiers@nd memory deficits, as
(RS} - 1-04- gLhyb clenzen@sielfeqiyd.) - 2- (4-fl uoro- phenyl) - pyrrol i di ne)
(RS)-1-(tol uene-4-sul fonyl)-2-mtolyl-pyrrolidine,

RS) - 2- (3-chl hepyl ) - 1-(tol 4-sul f I li di
(RS) - 2- (3, d-di 1 uorBngHErsYE M EOPTb bl S-SRI Byt rpiadynction

(RS)-2-(3-efhsen® %yf)is'd%@raﬂbﬁ@w t}arilsp(ah@ H@&%léﬁcﬁéﬂﬁpﬂf’%'tﬂe BoAid %1hﬂ'c@@d
(RS)-1-(4-fl uoro- benzenesul fonyi)-2-(4-di net hyl am no- 3- chl or o- phenyl.) pyrrol
i di ne, injuries, head injuries, hypoxia caused by pregnancy, cardiac arrest and hypoglycaemia.

RS} - 1- (t ol |,
N e R e e R T

(RS) - 2-334- fdtmnbamebyAigémenemmrlemr@immw eap2tine pukinsagisyosyrr ol i di ne)
<RS) 2-(N %L Mkemsra@b W%a)ne]n’ts(é {Juusa BnQSS'ﬁﬁeﬁﬁéHleEﬁwgl\ﬁam/arté0' i di ne,

(R)-1-(4-chl or o- benzenesul -2- uor o- rrolidne
(S}-1-(4- chIeﬁm@nbeﬁmzléh@ryuwcbwle)g 21‘-'(5145ﬁP%WOC%N@lWP)er&rMMHUdeé)

RS) - 2- (4- i ; e e, aa
(-2 (4 Shipf oo s et ity s
(S)-2-(4- fldfpr@&phsnyl) 1- (toI uene-4-sul fonyl)-pyrrolidine, AMENDED SHEET
25 Jul y,2003 i
(R~ 2- {381V wor OBRERSf it teiehy b b e ibmpauads f formula L and thei
( RS} - 2- ( 4- fphaomacqiteally Joceptable sdtsper yorandhad pl‘memzcenesallyfaotm;d Jubpigmaes| theff ne

and

(2RS, 3RS} - 2R PFES s st PRI COTPRHEF I HS UL ST VSR SRS MNAHeB i ne
Conpounds othefrgrodih@ion, asiwelllsitlhuss oRthesjogmp duings inaedoclyece; wah@hd%n?enyogriilfi es
furyl, thienyl or pyridyl; are also preferred. The follow ng are exanpl es
of such conpounds:

(RS) - 1- (4-chl or o- benzenesul fonyl ) - 2-t hi en-2-yl -pyrrolidi ne,



gd_g,_ -thien-2-yl-I-(toluene-4-sulfonyl)-pyrrolidine and ,

(‘ﬁ 'R@q i en-3-yl-1-(toluene-4-sul fonyl )-pyrrolidine. The inventi orIIEP 000002431
enbraces all stereoisomeric forns in addition to the racemat es25£nf26(grm

"l ower alkyl" used in the present description denotes straight-chaln or
branched saturated hydrocarbon residues with 1-7 carbon atons) preferably
with I'-4 15 carbon atons) such as nethyl, ethyl, n-propyl, i-propyl and the
like. The fléer?ﬂ“tT‘@\RéPfedFR%%yop‘HéﬁéﬁséguéFquWéTFe"&PRSF‘ Kingeindueespastivels sense of

the foregoifsihe prodiictiondf BOREDEnNIng rdli@KYGeN atom The term "hal ogen’.
enbraces fluorine, chlorine, bronm ne and iodine. The conpounds of general

formula | and t Harterisd spmpennds ofdpamulal scthesenre of sthe preseaninventinn are

Conpound. of F oy miach R AsRAEPRUNA & i, ROWEHIERS FodE sbhjandly|f ) (" @
desired, Penbstitrigd byhalvgendoveralyhd OﬁuN&%HmhaYit}g&h@tﬁpcePﬁOQOf:@ﬁb’ﬁﬁjnd of
formula I i an TIeTo" AW i gl Rvefhiing a
conmpound OPH%&¥%%HEBf r?t %ﬁﬁé’hgﬁfn‘g’i‘gﬁ?i ?&ﬁllyttg%gggéa%ﬁgngg?ﬁ {Oiwl n
accor dance pyirohidingeNr tegdreis-bmyethyl-2aphenyppyraclediye, Sl sitoluened-solforpdlind  of

f la Il . ARS) - =5 - - LA ' ted
wth s sul PYBPLIEE g p Pk Nl 401 2R oA L b fEETL P
chlori de. Ft. Thafiliowingzreskainplgs ofsukhcemprendsods t akes pl ace at room

h ; NG . . " Lo i

i chi or ometPopie. CAEe HB I A BB diBE i ur e s i ssol ved
wat er and (BSkki(tehled-henzéneauléanyt)abi(2 flsotorphenylf pyrraliding| e et hyl acetate
and purifi ng#%l(qgcm&%‘man e@&@l&WQLg_gg%;)}é{pgwoﬁmnecyano groups can be

hydr ogenat 0 'am no groups or I ns I n hal ogenated | ower al kyl
groups can (B8)-g8t(¢schlenot phenyh)t In{talviens-4enulfonyl)-pytretidine, et hers. |15 The

nyc gl 00 SR FERCKABAI ISP, Ll BB Bl lpgl Loa Lemmerarure

met hods. THBSk2Hdrliarorphienyd-leftolveme¢isolfbuyl)-gerrdiédine,at i ves can be

Cont ai ns a (f SasrEbiito Rl Bl ol pRIGE poneral Tormial vhien

(RS) - 2- ( 4- f(RGpA e4pfhenptYentenedulnyhr (e flbyto-praybrmswlidmey | ) 20 pyrrol i di ne

s react ed (ykf B GORll 4T SRAPSNO! BHEnd B-NRSH) S ByrBfafigur s at SOC and
(RS)-1-(4-chloro-benzenesulfonyl)-2-p-tolyl-pyrrolidine,
(RS)-1-(4-ethyl-benzenesulfonyl)-2-(4-fluoro-phenyl)-pyrrolidine,
(RS)-1-(toluene-4-sulfonyl)-2-m-tolyl-pyrrolidine,
(RS)-2-(3-chloro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine,
(RS}-“2'-(3,4-diﬂuoro-ph.eny1)-1—(toluene-4-sﬁlfdnyl)-'pyrr61idine, ‘
(RS)-2-(3-chloro-4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine,
(RS)-1-(4-fluoro-benzenesulfonyl)-2-(4-dimethylamino-3-chloro-phenyl)-
pyrrolidine,
(RS)-1-(toluene-4-sulfonyl)-2-(4-trifluoromethyl-phenyl)-pyrrolidine,
(RS)-2-(4-chloro-3-methyl-phenyl)-1-{toluene-4-sulfonyl)-pyrrolidine,
(RS)-2~(4-ﬂuoro-phenyl)-1-(4-triﬂuoromethyl-benzenesﬁlfonyl)-pyrrolidine,
(RS)-2-(N,N-dimethylamino-phenyl)-1-(4-fluoro-benzenesulfonyl)-pyrrolidine,
(R)-1-(4-chloro-benzenesulfonyl)-2-(4-fluoro-phenyl)-pyrrolidine,
(S)-1-(4-chldro-benzenesulfonyl)-2-(4-ﬂuoro—phenyl)-pyrrolidine,
(RS)-2-(4-ethyl-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine,
(RS)-2-(4-ethyl-phenyl)-1-(4-fluoro-benzenesulfonyl)-pyrrolidine,
(§8)-2-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine,
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purified using known nethods. The substitution of a halogen atomin a

hal ogenated | ower al kyl group with an am ne can be conveni entl ch'irzrobfd out
.as follows: A compound of general formula |I which contains a h I85ena ed

| over al kwogerssags for exanpl e {RS)-2-{4-fluoro-phenyl)-1- (PLTHP00/02431

chl or onet hyl - benzenesul fonyl )-pyrrolidine is reacted with norpholine in DV
for 17 hours at 80C and purified using known nethods. The pharnaceutically
acceptabl e salts can be manufactured readily according to nethods known per
se and t ak{R)e2-{#floomeplsangBr b{tobrent Hesulfanyl) pyoblidine, conpound to be converted
into a sal Lnpyr J.C raanj ' 1 > .Q, rochloric
acid, 30 th§|) o%%%‘?‘gj°a%}%§7ﬁs‘u@ﬁ%%*?"%%%ﬁfBE‘?Z?’:‘F%‘E%@Y‘Z?%E@%E@c acid or
citric aci ,RSf&ﬂSWc(4afcl,¢qip-nhmuls)1'3cmatlwb}-(ﬁﬂv@fe'r‘t:sd&ru’,l)-me@lictinaci d, succinic
acid, tartaric _acid) nethanesul phonic acid) p-toluenesul phonic acid and the -
li ke are suit abp@ppwrdsafdompylahtinahidd phar maceutical |y acceptable salts of
basi c cgnppundg rﬂﬁesf}%fld%ﬂ- dnd Conpounds whi ch contain the al kal i 25 July
2003 WO 00| 5828_% 6 PCT/ EP0D102431 netals or alkaline earth metals, for
exanpl e soBi ungigpbesdfysilihiengberdynidyl nagnesi um or the i ke, basic anines or
basic amn ' suitable for the formation or pharnmaceutically

accept abl egrgz?ﬁo?%?{rg%i di ¢ conpounds. Schene 1 gives an overview of the
manuf acture of the conpounds of formula I 5 starting from known conpounds.
Substituents R The tdleming are exanplengfousiieoropoyrstsiul a | are i ntroduced
accordi ng et h (| € H_SKi 10 the art. The

manuf acturgﬁgﬁsgggggéé%%fl%%l%o %&ﬁ%gwo?kk%k%lgal is described in detail
in exanl e$RI)-Dihierserdrie(tolugnerd sulfemd)-sygphdinaandver vi ew of the conversi ons
of functio I ' . a | described in detail in
exanpl es 85- s -y gg’z"%ggg%%gﬁgyr}ggiﬁ%ﬁ%% CHZO NH(CH) z/HJ IV r O

Rz ~-N VHI RORZ~VI ~-NR Hz |l Ra-N )Y R VII Rz N NaBH4 R
The invention embraces all stereoisomeric forms in addition to the racemates.

The term "lower alkyl" used in the present description denotes straight-chain or
branched saturated hydrocarbon residues with 1-7 carbon atoms, preferably with 1-4

15 carbon atoms, such as methyl, ethyl, n-propyl, i-propyl and the like.

The term "lower alkoxy" denotes a lower alkyl residue in the sense of the foregoing

definition bonded via an oxygen atom.
The term "halogen" embraces fluorine, chlorine, bromine and iodine.

The compounds of general formula 1 and their pharmaceutically acceptable salts can

20 be manufactured by

reacting a compound of the formula

bg!
S I

with a compound of formula

”—R 111



z'll- 1RNHhal Os-R Ill | OR R N~1 - 1 CGS-R |i 025 July 2003
PCT/ EPOCO 02431 25 July 2003 WO 00/58285 8 PCT/ EP00102431 R~ 'Q§Jljp5yﬂjoggen
or |ower alkyl and the other substituents have the significances dlven

earlier. S¢0ems8285R Rz N ) OIl ~ ~ CHZC VIII O ~0 NaOCHEWERER41V R O
ZR I NI-1-1 O~ ~~11.?2  26-052J01 EP 000002431 - g - 25 July 2003
Sheme 3R RZN | I-1-30ll ~/ -NO

and, if desired,

converting a functional group in a compound of formula I into another functional group
and, if desired,

converting a compound of formula I into a pharmaceutically acceptable salt.

5 In accordance with the invention, an appropriately substituted compound of formula
11, for example (RS)-2-(3-fluoro-phenyl)-pyrrolidine, is reacted with a suitable compound
of formula III, for example toluene-4-sulfonyl chloride. The reaction according to known
methods takes place at room temperature within 16 hours in an inert solvent, for example
in dichloromethane. After evaporating the solvent, the mixture is dissolved in water and

10 extracted with a suitable solvent, for example ethyl acetate and purified using known
methods.

In particular, cyano groups can be hydrogenated to amino groups or halogen
atoms in halogenated lower alkyl groups can be substituted with amins or converted to
ethers.

15 The hydrogenation is preferrably effected with Raney-nickel at room temperature

under normal pressure and the amino group can be alkylated by known methods.

The ether formation of benzylchloride derivatives can be conveniently carried out
as follows: A compound of general formula I which contains a halogenated lower alkyl
group, for example (RS)-2-(4-fluoro-phenyl)-1-(4-chloromethyl-benzenesulfonyl)-

20  pyrrolidine is reacted with sodium methanolate in MeOH for 80 hours at 50°C and

purified using known methods.

The substitution of a halogen atom in a halogenated lower alkyl group with an
amine can be conveniently carried out as follows: A compound of general formula 1 which
contains a halogenated lower alkyl group, for example (RS)-2-(4-fluoro-phenyl)-1-(4-

25  chloromethyl-benzenesulfonyl)-pyrrolidine is reacted with morpholine in DMF for 17

hours at 80°C and purified using known methods.

The pharmaceutically acceptable salts can be manufactured readily according to
methods known per se and taking into consideration the nature of the compound to be
converted into a salt. Inorganic or organic acids such as, for example, hydrochloric acid,

30 hydrobromic acid, sulphuric acid, nitric acid, phosphoric acid or citric acid, formic acid,
fumaric acid, maleic acid, acetic acid, succinic acid, tartaric acid, methanesulphonic acid,
p-toluenesulphonic acid and the like are suitable for the formation of pharmaceutically

acceptable salts of basic compounds of formula I. Compounds which contain the alkali



HZ1 Ra-N R R2 N~ NH | Z1- 1 -4j1 \ / O The conpounds of formula | and
their pharmaceutically acceptable salts are, as already nenti asddlys100¥e,

. met abotropic glutamate receptor agoni sts and/or antagoni sts and can be used
for the twealsess or prevention of acute and/ or chroni c newcoiepgn/aali

di sorders) such as psychosis, schizophdenia, Al zheiner's disease, cognitive
di sorders and nenory deficits, as well as acute and chronic pain. O her
treatabl e indications are restricted brain function caused by bypass

oper at i onsnetals or dkapleagatth megalsy fob kxmupls spgiuyn, potassuen phrakiiuh, mpgnesiuncor d

i njuries, L UL | a. . cardi ac arrest and
hypogl ycatta}tr:c;lqgg’ Hiy#tj#g?‘%f Pg%{%gﬁ@n?’%g?%g'{ ?%uﬁgi)g?gﬂﬁ? i‘?{é‘?aﬁief‘-"é di sease,

Hunt i ngt ophsrrodtenseally Ac&ptabdnmits bhacddgsedpmundd. DS, eye injuri es,
retinopathy) idiopathic parkinsonismor parkinsonismcaused by nedi canents
as well as conrgjtli . Whi | - Lcient function such as
e.g. nuscle s%g]éenr%?pgg)r%@%'?%{%ﬁgg o%ﬁée?gghgﬁmﬁﬁ %ﬁﬁ@cqrﬂg%mﬁﬁgﬁogg{um coti ne
addi ct ison stapsygflosesiovapianpowrdli Subistnensni meseht naht tompdurdis ok forasilal and

depression. .The .conmpoun of th resent .invention, .are. grou nd u
receptor AYo! Froddcedag 8?8%&%188%0@? E‘.\g‘ﬂ‘ R Y RSESR sE‘ﬁS‘&H‘g‘lhﬁﬁg' 'hhee conpounds
of exanpl esanhifactdre of ref@psedtative compoundSof fo8mMuldl js d5Jrited,in A8tail #Pexaddples38)

39) 40) 4%,_ 148, 55, 56, 58, 60, 69) 72, 76) 77) 78, 81, 82, 83) 84, 85) 88,
89 and 90 ‘shiow agoni stic activity) the other specific exanples have an
antagoni stic activity to the mdu receptor. The conpounds show activities,
as measured i SchévEDRDd Stitele 3 gi2&ad ol grvRAOS O DPESRASbf fcREGRl s 62431
the assay descri e o of M Qar..l.es £V i ly 3 p,Mor less) and
i deal | )?/(530]& gﬁ’.spé)uﬁs(f/g%@r glgsl.C&f%rlsq%ﬁgntdggalﬂelgﬁg?mo lxggér%g%s'hom sone specific
activity-data: Exanpl e No.agoni st/antagoni stl CSO

(p, M 3agoni st 8. 224agoni st 0. 2388agoni st 0. 627ant agoni st 8. 0018ant agoni st 1. 3736
ant agoni st 0. S6 cDNA encoding rat md u la receptor obtained fromProf. S
Nakani shi (Kyoto) Japan) was transiently transfected into EBNA cells using
a procedure described by Schlaeger et. al, New Dev. New Appl. Anim Cell
Techn., Proc. ESACT Meet., | 5 h ( 1998), 105-112 and 117-120. [Ca' +]i
measurenents were perforned on nd u la transfected EBNA cells after

i ncubation of the cells with Fluo-3 AM (0.5 p.IVI final concentration) for
1 10 hour at 37C followed by 4 washes with assay buffer (DVEM suppl enent ed
~ith Hank's salt and 20 mM HEPES. [Ca2t]i neasurenents were done using a
fluoronetric imaging plate reader (FLIPR, Ml ecular Devices Corporation) La
Jolla, CA) USA). Wen conpounds were eval uated as antagoni sts they were
tested against 10 ~tM glutamate as agoni st. The inhibition (antagonists) or
activation (agonists) curves were fitted with a four paraneter |logistic
equation giving ECso, 1C o, and H |l coefficient using the iterative non

| inear curve fitting software Origin (Mcrocal Software Inc., Northanpton,

I vi A) USA). The compounds of formula | and pharmaceutical ly acceptable
salts thereof can be used as nedicanents, e.g. in the form of

pharmaceuti cal preparations. The pharmaceutical 20 preparations can be

adm nistered orally, e.g. in the formof tablets, coated tablets, dragees)
hard and soft gel ati ne capsul es, solutions) emul sions or suspensions.
However) the adm ni 25 July 2003



WO 00/ 58285 |1 PCT/ EP00102431 stration can also be effected rectally, e.g.
in the formof suppositories, or parenterally, e.g. in the for@§ﬁl 2003

i njection solutions. The conpounds of forrmula |I and pharmaceutica Py
accept abl ewO0(s828her eof can be processed wi th pharmaceut i cattpdoness)
inorganic or organic carriers for the production of 5 pharnmaceuti cal
preparations. Lactose, corn starch or derivatives thereof, talc, stearic
acid or its salts and the like can be used, for exanple) as such carriers
for tablets, coated tablets) dragees and hard gel ati ne capsul es. Suitable
carriers for soft gelatine capsules ar r, exanpl e, vegetable oils)
waxes) fats) sem -solid and liquid poI%%Fégénd the |like; depending on the
nature of the active substance no carriers are, however, usually required
in the case |10 of soft gel@tine capsules. Suitable carriers for the
production of solutions an{l syrups are, for exanple) water, polyols)
sucrose, invert sugar) gl seRand t heHjQ ke. Adj hrg@Hg)YHGuch as al cohol s,
pol yol s) glycerol, vegetable oils and the |ike, can be used for aqueous

i njection solutions of watledVsol uble salts of conpounds of formula I) but
as a rule are not necessary. -Sui tapbte tarrters—for—suppositories are) for
exanpl e) natural or hardened oil s) max&s, fats, sem-liquid or liquid
polyols and the like. In addition) the pharmaceutical preparations can
contain preservatives) solubilizefds) stabilizers, wetting agents,

emul sifiers) sweeteners) col orant flavorants, salts for varying the
osnotic pressure) buffers, maséing en ﬂ/6r anti o¥Xi dants. They can al so
contain stitl other therapeutically Iyal ugbl e BGbstances. 20 As nenti oned
earlier, medicaments containing a chppund of fornula | or a
pharmaceutically acceptable salt therepf and a therapeutically inert

exci pient are also an object of the present invention) as is a process for
t he production of such nedi caments whith conprises bringing one or nore
conpounds of formula |I or pharmacgutically acceptable salts thereof and, if
desired, one or nore other therapgutically valuable 25 substances into a
gal eni cal dosage formtogether wi or nore thﬁgapeutically i nert
carriers. The dosage can vary RMthitywideinmts and will, of course) be
fitted to the individual requirenen in edth particul ar case. In general
the effective dosage for oral or parenheral adm ni stration is between

0. 01-20 nyl kgl day) with a dosage of O. -%Q/gglikglday being 30 preferred
for all of the indications described. The?2dai'ly dosage for an adult human
bei ng wei ghing 70 kg accordingly |ies between 0.7-1400 ng per day)
preferably beriveen 7 and 700 ng pgk_ day. 25 July 2003 WD 0015828S

PCT/ EPOO/ 02431 12 Finally, as nentio earlier, the use of conpounds of
formula | and of pharnaceutically acgeptable sal t sYtlhereof for the
production of nedicanents, especra the control or prevention of
acute and/or chronic neurol ogi cal disoifders of the aforenentioned kind, is
al so an object of the invention. 5 Eranple 1

(RS) - 2- (3- Fl uor o- phenyl ) - 1- (t ol uene- 4- sulNzmpy! ) - pyrrol i di ne a)

3- Di et hyl ami no- 1- (3-fl uor o- phenyl ).- prppan- 1-one hydrochloride (1:1) 10 A
stirred m xture of 3-fluoro-acetophenone ( 10.S g) 75.7 mmol))

par af or mal dehyde (3.79 g, 126 mmol ), ydi-net hyl am ne hydrochl oride (6.17 g,
7S.7 mol), conc. HO (0.2 nl) and e | ( 17 my _was refluxed for 1.5 h.
The cl ear solution was cool ed t or®€ g¢-’di ethyl ether ( 100 m) was added.
The fornmed white solid was coll ected, ievashed with diethyl ether and
recrystallized fromEtOH diethyl ether,to yield the product ( 10.2 g, 58 %
as a white 15 solid, mp. 1S2C and MS: {nfe mi19S (M). b)

4- (3- Fl uor o- phen, r~l ) -4-oxo-butKronitr I§__|§%§rreﬁ m xt ure of
pan-i-onhe h 4

3-di et hyl am no- 1- ( 3-f | uor o- phenyl ) - pr rochl oride (5.20 g,
22.4 mol) and potassium cyani de (2.19)g9, .6 mol ) was refluxed for 17 h,
evapor at ed, dissolved in water ( m') and extracted with ethyl acetate
(2 x 120 mM). The 30 conbi ned organi yers were washed with water ( 120
m)) brine ( 120 m)) 3N sulfuric acyd (\ 100 m) and brine ( 100 m)) dried
(MySGa) and evaporated to give ap: S oi I ( 2.If_g) whi ch was further
purified by col um chromat ography on S|Iica gel (ethyl acetate/hexane 1:3)
to yield the product ( 1.68 g, 42%opasga.glal e yellow solid, mp. 46C and
HS: me =177 (Mt). ?5 c) 5-(3-Fluoroljphen r~l)-3,4-di hydro-2Hpvrrole

4- ( 3- Fl uor o- phenyl ) - 4- oxo-butyronitril@ ( 1.60 g, 9.03 mmvl) dissolved in
"lvieOH (45 m) and 3.5 N MeOH- NH3 (45 M} was hydrogenated on Ra-~li at RT
for 16 h. The catalyst was filtered off, the filtrate evaporated and the
crude product purified by colum chromatography on silica gel (ethyl

Y T A NN\ v o M N 1 . -~ o~ A I T



25 July 2003 WO 00/58285 13 PCT/ EP00/ 02431 To a stirred solution of
5-(3-fluoro-phenyl) -3, 4-di hydro-2Hpyrrole ( 1.10 g, 6.74 nnnlbskgy?ﬁhhanol
(40 mM) was added at OC sodi um borohydride (0.51 g, 13.4 mmol) "an e
reaction myoltdefsgagsas stirred at RT for 1 h. Then additional p&pgpddi4a31
borohydride (0.25 g) 6.61 mmol) was adgled and stirring was continued for

| h. The m xture was evaporated, 5 dissolved in saturated NaHCO, - sol ution
{70 M) and extracted with dichloronethane (2 x 70 m). The conbi ned

organi c | aRbisthydesgen oatived allyl sndxhe othet dibstituehtsdave the(sidhfidankesdiVen earlier.
evaporated. The crude product was purified by colum chromatography on
silica gel (dichIoronethane/NbCH/NH40§ 5:1.0.1 ) to give the product (0.77
g) 69% as a colorless oil, Ms: nie :—éégﬁ%%ﬁ). 10 e)

(RS) - 2- (3-Fl uoro-phenyl)-I-(toluene-4-sulfonyl)-p~rrolidine To a stirred
solution of (RS)-2-(3-fluorogphenyl)-pyrrolidine (0.24 g) 1.4S mmol) and

triethylamne (0.40 m, 2.87 [) in dichloronethane (40 m) was added at
OC tol uene4-sul fonyl chloride (0.4 g) 2.20 muvol ). The mi xture was stirred
at RT for 16 h, evaporated, .dirsgsolved in water (40 nl) and extracted with

ethyl acetate (2 x 40 n1).‘ﬁhe iN5 canbined organic |ayers were washed with
water (40 m), brine (40 n1),oq£% A SQ._~ d evaporated. The crude
product was purified by crystalll] fromZt hyl at¥t at el hexane to gi ve
the product (0.38 g) 83% as a Wiite solid, mp. 116C and Ms: me = 319
(Mt). Exanple 2 20 f )

RS) - 1- (4- Chl or o- benzenesul fonyl ) - 2- (3-fl uor o- phenyi )-pyrrolidine The title
conmpound, white solid)-mp. 126C ank Ms: nmfe = 339 (M+) was prepared in
accordance with the general nethod of exanple le from
(RS)-2-(3-fluorofphenyl)pyrrolidine and 4-chl oro-benzenesul fonyl chlori de.
25 Exanple 3 SRS}-4-~[ 1-(Tol uene-4-sulfonyl)-pyrrolidjn- ~pvridi ne The
title conpound, a\lla own solid, mp. 158C and Ms: nie X302 (M+) was
prepared in accofdance*w th the general nethod of exanple ﬂ from
(RS)-4-(2-pyrrolidinyl) 30 pyridine and tol uene-4-sul fpnyl chloride. 25
July 2003 WO 00l $8285 14 PCT/ EP00102431 Exanple 4
(RS)-Z-Phenyﬁtl-(toIuene-4-su|fon~pyrro|idiqg The title conmpound, white
solid) mp. 10C and Ms: nfe = 301 (M+) was prepared in 5 accordance with
t he general net/hod\of example 1 a from ( RS)-2/phépyl-pyrrolydi and

t ol uene- 4- syl yl2chl oride. Exanple S

I
(RS) - 1- BenZenesulf on - phe~pyrrolidine e tinle aonpound,y-Li/ght pi nk
solid, mp. 1@__|ans me = 287 (M+) was prepareg accof dance with the
general nethod off exg e | e from-(IRS) - 2- phenyl=pyr drne and 1-1-2
0

O




| fonyl chloride. Exanple 6 15
?ﬁgﬁ%%ﬁ?ﬁ Chl or o- benzenesul f onyl ) - 2- phenyl -pyrrolidine The title céﬁ%899g92431
-pale pink solid, mp. 119C and M5: me = 321 { M) was preparedzgﬂllyzoo3
- accordance with the general nethod of exanple |& from
{RS} - 2- phenyl -pyrrolidine and 4 chl oro-benzenesul fonyl chloride. 20 Exanple
7 ( RS )-1-Benzenesul fonyl -2-(4-fl.uoro-phenyl )-pyrrolidine The title
conpound, wAeme3solid) mp. 100C and M5: me = 30~ (M+) was prepared in
accordance wi{h the general nethod of exanple le from
(RS)-2-(4-fI% o- phenyl) pyrrolidine and benzenesul fonyl chloride. 25
Exanpl e 8 (RS)-/Z=(¢- Chl or o- phenxl)-1-(tol uene-4-sul fonyl ~pvrrolidine The
title conpoun white solid, mp. 121C and Ms: me = 335 (M) was prepared
in accorda®€ wh the _general nethod of exanple le from
(RS) - 2- (4-chl or o{ phe 30 _pyrrolidineland3tol uene-4-sul fonyl chloride.
25 July 2003 @50 N Y| EPOO/ 02431 Exanple 9
(RS) - 1- (4- Chl or opbenxenésul fonXl ) - 2- (4-chl oro-phen r~Ryrrolidine The title
conmpound, white solid) mp. 159C and Ms: me = 355 (Mt) was prepared in 5
accordance with {he general nmethod of exanple le from
(RS)-2-(4-chloro phenyl) pyrrolldlne and 4-chl or o- benzenesul fonyl chl ori de.
Exanpl e 10
(RS)-2-(4-Fluoro phenyl) 1- (4- met hoxv- benzenesul fonyl )-p~rrolidine |0 The
title conpount ite solid) mp. 134C and Ms: nfe = 335 (M+) was prepared
i n accordance the general nethod of exanple le from
(RS)-2-(4-fluofo-phenyl }pyrrolidine and 4-nmet hoxy-benzenesul fonyl chlori de.

Exanpl e 1éﬂ%
RS) - 1- (4- oro-z W, ) - 2- (4- quorthenyI)-pyrroIidine The title
conpound, whi he= 118C and Ms:1 339 (M+) was prepared in
accordance with fthe \3eng met hod of exanple 1 a from(

RS) - 2- (4-f | uor o-Bhenyl ) pyrrol i dine and 4-chl oro- benzenesul fonyl chl ori de.
Exanpl e 12

The compounds of formula I and their pharmaceutically acceptable salts are,
as already mentioned above, metabotropic glutamate receptor agonists and/or
antagonists and can be used for the treatment or prevention of acute and/or chronic
neurological disorders, such as psychosis, schizophrenia, Alzheimer’s disease,
cognitive disorders and memory deficits, as well as acute and chronic pain. Other
treatable indications are restricted brain function caused by bypass operations or
transplants, poor blood supply to the brain, spinal cord injuries, head injuries,
hypoxia caused by pregnanC)}, cardiac arrest and Hypoglycaérriia. Further treatable
indica‘tions are Alzheimer's diséase, Huntington's chorea, ALS, dementia caused by
AIDS, eye injuries, retinopathy, idiopathic parkinsonism or parkinsonism caused by
medicaments as well as conditions which lead to glutamate-deficient functions, such
as e.g. muscle spasms, convulsions, migraine, urinary incontinence, nicotine
addiction, psychoses, opiate addiction, anxiety, vomiting, dyskinesia and depression.
The compounds of the present invention are group I mGlu receptor agonists and/or
antagonists. It has been shown that the compounds of examples 1 - 4, 6, 8,9, 11 - 14,
16, 19, 21, 25, 26, 28, 29, 31, 38, 39, 40, 42, 48, 55, 56, 58, 60, 69, 72, 76, 77, 78, 81, 82,
83, 84, 85, 88, 89 and 90 show agonistic activity, the other specific examples have an
antagonistic activity to the mGlu receptor. The compounds show activities, as

measured in

AMENDED SHEET



20 (RS)-2-(4-Fluoro-phen~rl)-1-(toluene-4-sulfonyl)-pvrrolidine The title
conpound, off-white solid) mp. 128C and M5: me = 319 (M) “aiiﬂhﬁﬂﬁﬁed in
accordance with the general nethod of exanple le from

(RS) - 2- (4w bgexasphenyl ) pyrrol i di ne and tol uene- 4-sul f onyl pcireeoé/e3l 25
Exanpl e 13 SRS) - 1- Benzenesul f onyl - 2- (#0 chl or o- phen~pyrrolidine The title
conpound, white solid) mp. 122C and M5. nmle = 321 (M) was prepared in
accordance with the general nethod of exanple le from

(RS)-2-(4- el f o l,eHi 25
(o) 5o0s %%%%dé&%?é&%oefé&rawﬂfeﬂbﬁ& 1&%)@155@.?.&}%'}%@%%& ket loPOisAEM or

4- Chl or o- blsgenesul f onyl ) - pyrrolldln 2-yll-p, idine PCTI EPOO/ 02431 The
title conpound, white solid, mp. 177C and M5:. me = 322 (M) was prepared
in accordance w f.rom

(RS)-4-(pyrroli é?n%-gt?gle%?%;%?gfwﬂ%ﬁpe g?}giﬁgnzenesul fonyl chloride.
Exanpl e 15 (RS)-1-Benzenesulfonyl-2-(3-fluoro phenyl) p~rrrolidine 10 The
title conpound) white sqlExdmpialo. pagorasttaniagonist | IC308M) M) was prepar ed
in accordance with the dgeneral nethod of exanple |e from

( RS) -2- ( 3_f | uor o- pheny| ) nurral i di Bne Qnr{ hnr\zenesu f nn\ll !"h Ori de Exan‘pl e
16 1S (RS)-1-(4-Fl uoro- Henzenesul f bnyl ) aﬁor('ff fl uof o- éﬁ@n | ) - pKrrolidine The
title conpound, light brlown solid,{mp. 121C and L -1S: nme = 324.2 (M-H+)

was prepared in accordance w4h the genegahistret hofl ofp8xanple le from
(RS)-2-(4-fluorophenyl)-jpyrroliding and 4-fl uoro-benzenesu|fonyl chloride.
Exanple 17 20 RS)-2-(4- FJ-uepg-phenLl—)——l——(;-QL—uenel B-sulfaon~~pvrrolidine The
title conpound, light briown $8lid, {mp. 28028 and (t-0$2 ni g = 319 (M) -~as
prepared in accordance wWith the geperal nethod of |exanple fe from

(RS) - 2-(4-fl uoro-phenyl )jpyrroyidi né andntagbhiene- 3{ SulgigonyT | chl ori de. 25

Exanpl e 18 SRS) - 2- (4- Fl uor o- ~henarlf) - 1- (t ol uene-24{sul fonyl )-pvrrolidi ne The
title conpound, col orl esg—oit—MNo—tme =319 (NI+} was prepared in

accordance with the genefal néthod|of EREEEME e {romk3?
(RS)-2-(4-fluoro-phenyl)}pyrrolidine and tol uene3® 2-sul fopyl chloride.
36 antagonist 0.56

)

5 c¢DNA encoding rat mGlu la receptor obtained from Prof. S. Nakanishi (Kyoto,
Japan) was transiently transfected into EBNA cells using a procedure described by
Schlaeger et. al, New Dev. New Appl. Anim. Cell Techn., Proc. ESACT Meet., 15™ (1998),
105-112 and 117-120. [Ca*']i measurements were performed on mGlu 1a transfected
EBNA cells after incubation of the cells with Fluo-3 AM (0.5 uM final concentration) for 1

10 hour at 37°C followed by 4 washes with assay buffer (DMEM supplemented with Hank’s

salt and 20 mM HEPES. [Ca’']i measurements were done using a fluorometric imaging
plate reader (FLIPR, Molecular Devices Corporation, La Jolla, CA, USA). When

compounds were evaluated as antagonists they were tested against 10 pM glutamate as

agonist.

15 The inhibition (antagonists) or activation (agonists) curves were fitted with a four
parameter logistic equation giving ECsg, 1Cso, and Hill coefficient using the iterative non

linear curve fitting software Origin (Microcal Software Inc., Northampton, MA, USA).

The compounds of formula I and pharmaceutically acceptable salts thereof can be
used as medicaments, e.g. in the form of pharmaceutical preparations. The pharmaceutical
20 preparations can be administered orally, e.g. in the form of tablets, coated tablets, dragées,

hard and soft gelatine capsules, solutions, emulsions or suspensions. However, the admini-



25 July 2003 WD 00158285 17 PCTI EPO0/ 02431 Exanple 19

(RSl -1-(Tol uene-4-sulfon lip-tolyl-pyrrolidine The title conmpougiy b3t e
solid, mp. 124C and Ms. nfe = 3 i ~ (M) was prepared in 5 accordance with
t he generwlo ousgresd of exanple le from (RS)-2-p-tolyl-pyrrobCHEP®/BHY

t ol uene-4-sul fonyl chloride. Exanple BD

(RS)-1-(4-Chl oro-benzenesul fonlrl)-2-p-tolvl-pyrrolidine 10 The title
conmpound, white solid, mp. 129C and M5: me = 33~ (M) was prepared in
accor dancetratiarhcaniadsoderefiected restalpce. mfin thedfoph ef $uppositaries, or parenterally, e.g.

(RS)-2-p-tolyl reolichi 4chl or o- benzenesul fonyl chl oride. Exanple 21
IS (RS) - 1%%@%&%&%@8&3@% 'E)shyl )-2-(4-fluoro-phenyl)-pvrrolidine The

title conpound, white solid, mp. 78C and Ms: me = 333 (M) was prepared
i n accor dance Tk edmphendsed éoratulabantbphasmaecsuicglyeadceptiblesalts thereof can be

) 2 S phgSbeds ARG ghly B iiacte 8F BighnRRARRCRY LT ER 081 0
( RS) - 2-5 4 phhunoaceutpdad pydppratiofst Lactogs opylstdrenaedesatitanlydrpofhiald, sleardé add The
title conpound, whiite solid, mp. 77C and MS: .me .= 347 S ar ed
' accor daniYieERY e s be ol of S BRE Al g s forgables coffa BORES

( RS) - 2- ( 4-didgdes anddiaed gl giyer aapsulehi Sueitabieccadritrs fprsoftgklatinnzainalsud e ofoy |

chiori de. ZrnEsaVBLELERs waxes. fats, semizsqlid and liquid pal ike; ing

SRS) - 1- (4 5DRI o' BERAD 'S RUE Y en Bty semissqlidiapd liguid retyels nd thedikes dependiBapound)
whi t e sol iod,themptutd FhandivivBubsmnee ro 8diPie(d aré,thoweaer, prapakaghided ineeosagance
with the net al, et hod,of . e le.1 from (RS)-2-p-tolyl-pyrrolidine and
230 11 Uor o1 BaneunbRrPang: S TPERRGicts ProbRehiitataRoltiods ablygy:

PCT/ EPO0 1 Gadshnipta mplee, phlyols, sucrose, invert sugar, glucose and the like. Adjuvants, such as
(RS)-1-(4- o7 0- henzenesul f on %)-2- 4-et hoxy, ~henyl, ).- pyrrol i.di ne The

L el e compninae bitaie B0arioh vpaple qissa TRe B Yan eRea kol i efien

prepar ed isdlubioas ebwatansdubie sditsofi eorgpoeidal of fierthdal, dut exargé grelndt heassary.
(RS)-2-( 4@5%%&?8(&@?&&lsgppositories are, for example, natural or hardened oils, waxes, fats,

15  semi-liquid or liquid polyols and the like.

In addition, the pharmaceutical preparations can contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

other therapeutically valuable substances.

20 As mentioned earlier, medicaments containing a compound of formula I or a
pharmaceutically acceptable salt thereof and a therapeutically inert excipient are also an
object of the present invention, as is a process for the production of such medicaments
which comprises bringing one or more compounds of formula I or pharmaceutically

acceptable salts thereof and, if desired, one or more other therapeutically valuable

88
w

substances into a galenical dosage form together with one or more therapeutically inert

carriers.

The dosage can vary within wide limits and will, of course, be fitted to the individual
requirements in each particular case. In general, the effective dosage for oral or parenteral
administration is between 0.01-20 mg/kg/day, with a dosage of 0.1-10 mg/ kg/day being

30 preferred for all of the indications described. The daily dosage for an adult human being
weighing 70 kg accordingly lies between 0.7-1400 mg per day, preferably between 7 and
700 mg per day.



pyrrolidine and 4-chl oro-benzenesul fonyl chloride. Exanple 25
(RS)-2-(4-1yl ethoxy_phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidi n%uf}ﬁbﬁ
.title compound, white solid) mp. 122C and M5s: me = 332 (A-l +H+) "was
prepared iwy gsgedsdance with the general nmethod of exanple |peridgpatniet

(RS) - 2- (4- met hoxy- phenyl ) pyrrolidi ne gpd tol uene-4-sul fonyl chloride.
Exanpl e 26 15

(RS) - 1- (4- Br onp- benzenesul fonyl ) -2-(4-fl uoro-phenyi)-pyrrolidine The title

conpound, of f Mldaﬁymlma&umaearkéﬂ,%@mdvféomgb@n&'so?%nhh’a)aﬂ@éf prepared in

accordance wi th the general a from

RS) - 2- ( 4- f PLAFMACHH w@vwraaﬁmsaﬂﬁﬂa w@semﬁ%ﬁﬂaeﬁ@si@m@m» espacitly &
Exanpl e 27t}%Qo(1thBbr e(verﬂndn gfaééteﬁldd%&i@@ﬁ@}ilz\)rb%g'krapéh‘séjﬂd@ﬁ okl f onvl

1- phenvl | -e hanone T conpound)_ pal e brown solid) mp. 148C and Ms:
me = 348 ¢ ?TS“W%&F g?’é‘iré?géo?rhoﬁéﬁtd}f&%’@ée%qnh the general nethod of
exanple le from (RS)-2-(4-fluorophenyl)-pyrrolidine and

4- acet yls- benzenesul fonyl chloride. 25 Exanple 28

SRS) - 1- (Tol uene-4-sul fonyl )-2-mtolyl-pvrrolidine The title conpound, off
white solid) mp. 79C and M5: me = 315 {Ml) was prepared in accordance
with the general nethod of exanple le “ra(B‘Frﬂ’ S 2-mtolyl-pyrrolidine and
30 tol uene-4-sul fonyi chloride. 25 July 2003 WO 00/58285 19 Exanple 29
] RS) - 1- (4-Chl oro- benzenesul fonyl { 2-mtol yI -pYrrolidi ne PCT/ EPOO/ 02431 The
title conpdRd2-(dfHfiuoye-ph olypng-4-afona hd'ee 335 (M+) was
prepared i t 0 from

(RS) - 2- mt(E)l 9%%31?%19:?:5}%2"(3 fg’% h%gﬁo ﬁ@eﬁggi gﬁgﬁﬂ%gr} de. Exanpl e
30 f RS)0 1ﬁ(ﬂ“ﬁd{m%uﬁéﬁz”eﬁwefafcmphaﬁﬁfﬁdlwI5-gp§/5r? mmdi) pardformidehyide (379

conpound) @f izéfmr&cﬁ) %ﬁln'ed,gla%ﬂe h&%c%ﬂdk’@s 177{; 957 rfﬂn% n)]( Bidc. YRS (PLGRFLRE 1N

accordance wth t ener exanp
(RS) - 2- mt@ﬂ;alnowlﬂrra ivesreflared fenﬂ ébrlih%@lh&rénblélghf\@ﬁybolcma)@ Coad digthpipl e 31

I5 (RS)-2- t
com()ou)nd (eﬁ}eg@\/\Lw AR f‘s"%ﬂd)za e @%ﬁg@ﬁhﬁ E}EH ‘%‘pélone %%(V?l%e) IM&SJ?)?] pgbéerd in
accor dance awdtrcprvmlhg@d\%om Et@éi/ﬁ@dhadttléxmwle]é thepfodom (10.2 g, 58 %) as a white

RS) - 2- t ol 4-sul f | hi d
(Exa)rrpl eq32%m1<(1),rxﬂ.ppli'§?ﬁQrfziyl(drspxln/éjérigsmd). ol uene-4-sul fonyl chloride.

b) 4-(3-Fluoro-phenyl)-4-oxo-butyronitrile

A stirred mixture of 3-dimethylamino-1-(3-fluoro-phenyl)-propan-1-one hydrochloride
(5.20 g, 22.4 mmol) and potassium cyanide (2.19 g, 33.6 mmol) was refluxed for 17 h,
evaporated, dissolved in water (150 ml) and extracted with ethyl acetate (2 x 120 ml). The
20 combined organic layers were washed with water (120 ml), brine (120 ml), 3N sulfuric acid
(100 ml) and brine (100 ml), dried (MgSO,) and evaporated to give an orange oil (2.15 g)
which was further purified by column chromatography on silica gel (ethyl acetate/hexane

1:3) to yield the product (1.68 g, 42%) as a pale yellow solid, m.p. 46°C and MS: m/e =177
(M").

RS ]
¥/}

¢) 5-(3-Fluoro-phenyl)-3,4-dihvdro-2H-pvrrole

4-(3-Fluoro-phenyl)-4-oxo-butyronitrile (1.60 g, 9.03 mmol) dissolved in MeOH (45 ml)

and 3.5 N MeOH-NH; (45 ml) was hydrogenated on Ra-Ni at RT for 16 h. The catalyst was

filtered off, the filtrate evaporated and the crude product purified by column

chromatography on silica gel (ethyl acetate/toluene 1:2) to give the product (1.16 g, 79%)
30 asa colorless oil, MS: m/e = 163 (M*).

d) (RS)-2-(3-Fluoro-phenvl)-pyrrolidine




20 (RS)-1-(4-Chl oro-benzenesul fonyl)-2-(3-chl oro-phenyl) - pyr rolidine The
title conpound, |ight brown solid, mp. 99C and M5: m e = 355 {sMhjly M85
. prepared in accordance with the general mnmethod of exanple le from

(RS) - 2- ( 3wentossesphenyl ) pyrrol i di ne and 4-chl or o- benzenesuPESHFPV/EAIor | de.
25 Exanpl e 33 13

RS) - 2- (4- Fl uor o- phe~l ) - 1- (4- cyano- benzenesul fonyl )-pvrrolidine The title
conpound) off white solid, mp. 147C and Ms: nmle = 330 (M) was prepared in
accor danc &owistinredrselugionenf 5H(3 droephenyl éatrdihydioe2 rpymrole (1.10 g, 6.74 mmol)

chi or i de. 1 SRR ORI b Lol 058 EERRRALY) S the

(RS) - 1- ( 4v€3ation mﬂ&anz maesiutédmlBT for (1. e aotd*pbmhycbc)xumyrmoh)rdﬂldaéo 25 g,

PCTI EPOO1 1 The whi t | 95C a
(MH) was gr%gpa?ne W‘I’ dg((l: g,g@g 1?1 W Chnﬁﬁ&% fl8 At EI‘"QMWG%IWS% e"é&%fﬁg{ e | e
from ( RS) dBsdl8edrbt iamteﬂmw&-p‘piutmd @0 mal) amﬂjexzﬂmchﬂ@nd-rd)elﬂimluﬁrfedlytl

chl ori de. A~ Fl uor o- benzen .
1)~ 2-t hi P{) He PR rpahiE e bt e%”ﬁHU 179l airied (MgSOw 494 g7¢
and MS: meeaporaed. 'llhe(dru&é piaductass gmretimlrb@ctolumradmﬁdmgc@hwdnhdichgelgener al

<t or o 6§1ﬁ§i§°agﬁhaony PR Bf 1SR Fiaeat Bl 77 8% asa

(RS) - 1- (4f6]m|rbsm1be\m&m/e$u16ﬂmm)) 2-t hi en- 2- yI pvrrolidine The title
corrpound white solid, mp. 84C and Ms: ne 328.1 (h~l +H+) was prepared
in acc?({ .e from

(RS)-2 fonyl chloride.
Exanpl e 37 20 (RS) 2- Thi en-2-~| - 1- (toI uene-4-sul fonyl)-pyrrolidine The
title cor‘rﬁ‘aurﬂ)rrmfmdimwf RS)m-(3- ﬂnGBf:phmyl)h@rrramﬂme:(O%& 245 Mrtdl) anhs

(RS -2t it RR RE S R i 2ol G PEBho SRS Tan 7 R 1defal OERalusrs 36
(RSl - 2- ( 3-silforfyl cidoodp(iedd, )2 20- r(mtotb] ﬁhnmxmuwl/zfscmvdeﬂap}&’ﬁfmi lisdi,ne The title
compound, e\(r%(%rﬁtet% ldlsgdlve@ Rwater( Hﬂg?n extracFed \\in%Se?ll))ﬁ r#eMLth(% « 463 l)orT%B.ar ed in

accordance eneral exa
(RS) - 243 cémhxﬁéd,uorganphamsl V)ré}e wpyhertbklvnthi water Wnt)dtmm”(éé) 4al3,udrfed GyIgSOR) ori de.

and evaporated. The crude product was purified by crystallization from ethyl

acetate/hexane to give the product (0.38 g, 83%) as a white solid, m.p. 116°C and MS: m/e

=319 (M").
Example 2
20
(RS)-1-(4-Chloro-benzenesulfonyl)-2-(3-fluoro-phenyl)-pyrrolidine
The title compound, white solid, m.p. 126°C and MS: m/e = 339 (M") was prepared in
accordance with the general method of example e from (RS)-2-(3-fluoro-phenyl)-
pyrrolidine and 4-chloro-benzenesulfonyl chloride.
25 Example 3

(RS)-4-{1-(Toluene-4-sulfonyl)-pyrrolidin-2-vl]-pvridine

The title compound, pale brown solid, m.p. 158°C and MS: m/e = 302 (M") was prepared
in accordance with the general method of example 1e from (RS)-4-(2-pyrrolidinyl)-
30 pyridine and toluene-4-sulfonyl chloride.



25 July 2003 WO 00/ 58285 PCTI EPO0/ 02431 21 Exanple 39

(RS) - 1- (4- Chl or o- benzenesul fonyl ) - 2- (3, 4-di f| uor o- phenyl ) - pxr rasl Julji 2083 The
title conpound, white solid, mp. 121C and IvlS: me = 358.1 (MtH+) was
prepar ed SVOw00/8828Hr dance with the general nethod of exanpl e@ATEHPGRA3L

(RS) - 2- (3, 4-di fl uor o- phenyl ) pyrrolidlhe and 4-chl oro-benzenesul f onyl

chl oride. Exanple 40

(RS) - 1- (4- Chl or o- benzenesul fonvl) - 2- ( 4- di et hyl am no- 3-f | uor o- phenyl ) - pyrro
lidine The title conpound, white soliBxamplp4 99C and IvliS: me = 383.2
(MtH+) was prepared in accordance with the general nethod of exanple le
from (RS)-2-(4-di net hyl am no- 3f | uor o- phenyl ) -pyrrolidine and 4-chloro

- benzenesu{RDaHPherdyl gend4-antforeyl B pyriols

SRS) - 1- (p- Toi uenesul fonyl ) 2 (4- d| met hyI am no- 3-fl uor o- phenyl ) -pvrrolidi ne

The title _ 63.1 vl +H ) was
pr epar ed |fﬁﬂg§ggr(§“g¥:@%ﬁhﬁg%ﬂ% nvhglrogl‘ﬁégn?ﬁgd F r%?ir%’fj YR Pf§ Spgfﬁd n
(RS)-2-64- @hcweddwt Blrthmb@&‘nleubmtlm@f;ek:)mp}frlmﬁdand(&ﬁ -2-pheylgydrotidirfecamy|
chl ori de.

(RS)-2-(3- oro ﬁlﬁﬁn%g?hcl)orﬂ) ényl)-1-(tol uene-4-sul fon~ I) pyrrolidine The
title conpound, off white solid, mp. 96C and Ms. nie 354. 2 (MrH+) was
prepared in accordance w th the gener Bkamplellod of exarrpl e le from

(RS) - 2- (3-chl oro-4fl uoro-phenyl)-pyrrolidine and tol uene-4-sul fonyl
chloride. 25 Exanple 43

(RS) - 1- (4- RS i Bebenzarfoaul I-phenyP-pyBrotiliner o- 4- f | uor o- phenyl ) - ~yrrol i di ne
The title conmpound, off-white solid, mp. 119C and M5: me = 374.2 (MHt)

was prepar i L: r od ,of_ e le from.
(o) 2103, 2 s T AE SR SR BR IR DR PNy = A9 St BrclPilin
4-chl or o- bemdmhvﬁtbrtbt gatetab metdeod of 2bmple he fRGH BRY¥ER GhlebAABHrolidine and
PCT/ EPOO/ 0243
(RS)-2-(3- i} erngaﬂlfgﬁﬁtr}g’#oéldghenXI )-1-(4-fluoro-benzenesul fonyl ~pyrrolidine
The title conmpound) white solid) mp. 116C and M5: me = 38.1 (M) was
prepared in 5 accordance with the gené&xamphet hod of exanple le from
(RS)-2-(3-chloro-4-fluoro phenyl}-pyrrolidine and 4-fl uoro-benzenesul f onyl
chl ori de. Exanple 45
(RS) - 1- (54- (RE b1 o4bEizenbasizbicsulfary] - 2-phén Wipyetolidingnm no- 3- chl or o- phenyl )-pvrr
olidine 10 The title conpound, white solid, mp. 103C and M5: me 398
(MF) was p th X rom
(R -2 (4 TR RoASBSAATAE A b oReDe e L Lo Gk AT ful
4-chl or o- benzcaﬂesastlvﬁdnylle geddrd meatkod Bkawrpipde from (RS)-2-phenyl-pyrrolidine and 4-

chloro-benzenesulfonyl chloride.

Example 7
20
(RS)}-1-Benzenesulfonyl-2-(4-fluoro-phenyl)-pyrrolidine

The title compound, white solid, m.p. 100°C and MS: m/e = 305 (M") was prepared in
accordance with the general method of example le from (RS)-2-(4-fluoro-phenyl)-
pyrrolidine and benzenesulfonyl chloride.

25 Example 8

{RS)-2-(4-Chloro-phenvl}-1-(toluene-4-sulfonyl)-pvrrolidine

The title compound, white solid, m.p. 121°C and MS: m/e = 335 (M") was prepared in
accordance with the general method of example 1e from (RS)-2-(4-chloro-phenyl)-
30  pyrrolidine and toluene-4-sulfonyl chloride.



| S

(RS)-1-(4-fluoro-benzenesul fonyl)-2-(4-di net hyl am no- 3-chl or o- mﬁ[}rj@gpvrrol
idine The title conpound, off white solid, mp. 119C and Ms: me = 382 (M)
was prepaggshoosgzgdccor dance with the gener al method of exanptEEP®@/R24:Im

(RS) - 2- (4- di net hyl am no- 3chl or o- phenyils) - pyrrol i di ne and

4-fl uoro-benzenesul fonyl chloride. Exanple 47 20

(RS)-2-(3,4-Di chl oro-phenyl )-1-(tol uene-4-suifonvl)-pvrrolidine The title
conpound, off white solid, mp. 136CEangsplVB: me = 369 (M-} was prepared in
accordance with the general nethod of exanple e from

(RS)-2-(3, 4-di chl oro-phenyl ) pyrrolidine and tol uene-4-sul fonyl chloride. 25
Exanpl e 48R4)RE) 4-Eh(ote!HéanGredrfomh 20p4-dhidrd- f}hér{vl)clb RUIRIFRE h~phen~pyrrol i di ne
The title conmpound, white solid, mp. 99C and M5 nie 369 (h4~) was
prepared | cordance With th ner a hod of exanple le from,

(RS) - 2- (4% SFF?‘F&%PBM%W“S@O‘H?@W 559&9%{‘4%}{@—&?@ gglM@ﬁ@“tP%ﬁﬁ‘l‘f‘onyl
chlori de. accoz&nwwhm& n¥al BRI xRl BRGNP 2R 12 28 ¢ €n

SRS) - 1- (4- Chl gr.0- becp su fonyl “1‘1% 5 rjfluoronethyl - phen~~pyrrolidine
The titl e P¥SAYSRREAD fus é° gnzeassuifopyl c @eand MS: me =3 (h~It) was
prepared in 5 accordance with the general nethod of exanple e from
(RS)-2-(4-trifluoronethyl phenyl)- pyg,(ag{pléjlme and 4-chl or o- benzenesul f onyl
chl ori de. Exanple 50

(RS)-1-(4-Fluoro-benzenesul fonyl)-2-(4-trifluoronethvl-phenvll-~yrrolidine
10 The tiike) sQMMREOHIS. A0hBbbEnedddfomIf b lrgligine™ € = 373 (M) was
prepared in accordance-win thé general metno xample le from

(RS) - 2- (4 trifluoronethyl phen%cl pyrrgl i dine and 4-fl uoyo-benzenesul f onyl
chil or i He. Theditscampounds Whxgsolbd, m.polhidor g0 g T /e =13 35 (M vevas-Paerargd | ’(5‘n
~pvrroli dla@&rameulﬂnltﬁe Q{Em%om etx@mmi l'ecnorH‘(RS) iét%fﬁtﬁtﬁ@;)n& f’)

336. 2 (M+H+) g/a Eare in accordﬁ ?V\f e general nethod of exanple
| e from (FES‘J“’ ding aph fgpefhpREhgHZE PSPt W ghlged %nd t ol uene- 4- sul f onyl

chl oride. Exanple 52 20

(RSl - 2-(2-Fl uoro-phen”_yl)-1-(tol uengzdnsielif on, ~pvrrolidine The title
compound) white solid, mp. 143C and 1\-1S: me = 320.3 (MrH+) was prepared
in accordance with the general nethod of example le from

(E)Fgm%e& 2-(RYQL(@- OISRV D IRV s QI I NS (Mot SPHRNE-ThroMbieny! chloride. 25

SRS) - 1- (4 | or o- benzenesul fogXI ) - 2- ﬂoro phenébg pyrrolidi ne The title
compound, Wit egRoyndykyte sp ﬂ(f“e?nél 81 IaS Npanie 3337 M nwasdrergaed Br epar ed
i n accor danegdwhdelvitthhe geneslahetABY BP&kaaf 1@}<eammetRls;¢zf(r4omoro pheayl)-

RS) - 2-(2-f henyl ) 30 li.d hi b | f I
E:hl 2)“ dg,‘ pyryo xrd?neem Y h)loro be%%gnregullfor:yps}ﬂgr?g - chioro-benzenesuitony

Example 12

(RS)-2-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pvrrolidine

The title compound, off-white solid, m.p. 128°C and MS: m/e = 319 (M") was prepared in
accordance with the general method of example le from (RS)-2-(4-fluoro-phenyl)-

pyrrolidine and toluene-4-sulfonyl chloride.

25 Example 13

(RS)-1-Benzenesulfonyl-2-{4-chloro-phenyl)-pyrrolidine

The title compound, white solid, m.p. 122°C and MS: m/e = 321 (M") was prepared in
accordance with the general method of example le from (RS)-2-(4-chloro-phenyl)-

30  pyrrolidine and benzenesulfonyl chloride.
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(RS) - 1-(4-Fl uoro-benzenesul fonyl ) -2-(2-fl uoro-phen~pvrrolidi nesTheg 200X | e
conmpound, white solid, mp. 108C and Ms: me = 324.2 (MtHt) was prepared 5
i n accor dgo@essgyssh t he general nethod of exanple | e from PCT/EP00/02431
(RS)-2-(2-fluoro-phenyl) pyrrolidine Bnd 4-fl uoro-benzenesul fonyl chloride.
Exanpl e 55 (RS)-2-Thien-3 girl-1- toluene-4-sulfonvl)-plrrrolidine 10 The
title conpound, white solid, mp. 114C and M. mfe = 308.2 (MtHt) was
prepared in accordance with the geneEsmpletldod of exanple le from
(RS)-2-thien-3-yl-pyrrolidine and tol uene--4-sul fonyl chloride. Exanple 56
15 (RS)- 1-(4-Chl oro-benzenesul fon~-2-thien-3-~pyrrolidine The title
conpound, (RB)-4-41éiCldoravbmzedalfoayitipisolidine?-31] 3RABidine( M-H+) was prepared in
accordance with the gener al et hod of exanple 1 a from

(RS)-2-th i ne nzene chl ori

Exanpl e Sﬁﬁ&%g)lé%?P ﬁ‘ﬁ%ﬁ%srm eréz suzfrfdo% mge ?f?%h@:%ﬁs%ﬁws i ne The
title comammdbnmﬁmt}ethscglendal method loB&Grmeple 1&/Bonn(RS) 4- @y olidinh-#) ) pyniisne

pr epar ed |n nce V\éls ﬂ ?ewge eral nmethod of exanple |le from

(RS) - 2- t hi?Bf %3 ’06\3/"'#‘126? aine" & ©f1 uor o- benzenesul fonyl chloride. 2~
Exanpl e 58

(RS) - 2- (4- Chl or o- 3- et hKl - phenXl ) - 1- Ekahplerls- 4- sul fonyl ) - Rvrrol i di ne The
title conpound, white solid) mp. 103C and M5 mle = 349 (h~ft ) was
prepared in accordance with the general nethod of exanple |le from

( RS) - 2- ( 4{Bb)-0rRenIermeei: iyl 30 3pfhestyl phepyl) rpotiotidiie and t ol uene- 4- sul f onyl
chl ori de. 25 July 2003 WO 08l 58285 25 PCT/ EPOOI 02431 Exanpl e 59

10 The title compound, white solid, m.p. 96°C and MS: m/e = 305 (M") was prepared in

accordance with the general method of example 1e from (RS)-2-(3-fluoro-phenyl)-

pyrrolidine and benzenesulfonyl chloride.

Example 16

15 (RS)-1-(4-Fluoro-benzenesulfonyl)-2-(4-fluoro-phenyl)-pyrrolidine

The title compound, light brown solid, m.p. 121°C and MS: m/e = 324.2 (M+H") was
prepared in accordance with the general method of example le from (RS)-2-(4-fluoro-

phenyl)-pyrrolidine and 4-fluoro-benzenesulfonyl chloride.

Example 17

{RS)-2-(4-Fluoro-phenyl)-1-(toluene-3-sulfonyl)-pvrrolidine

The title compound, light brown solid, m.p. 102°C and MS: m/e = 319 (M*) was prepared
in accordance with the general method of example 1le from (RS)-2-(4-fluoro-phenyl)-

pyrrolidine and toluene-3-sulfonyl chloride.

19
w

Example 18

(RS)-2-{4-Fluoro-phenyl)-1-(toluene-2-sulfonyl)-pvrrolidine

The title compound, colorless oil, MS: m/e = 319 (M") was prepared in accordance with
the general method of example le from (RS)-2-(4-fluoro-phenyl)-pyrrolidine and toluene-
30  2-sulfonyl chloride.



r'RS) - 2- (4-Fl uor o- phenyl ) - 1- (4- propel - benzenesul fonvl)-pyrrolidine The
title conpound, colorless oil) M. me = 347 (M) was preparedd iy 2003
accordance with 5 the general nethod of exarrpl e le from

(RS) - 2- (4wbloug§ﬁsphenyl) pyrrolidine and 4 propyl - benzenesptfppyoloz43nl ori de.
Exampl e 17

(RS) - 2- (4 Fl uor o- phenyl )-1-(4-trifl uoronethyl - benzenesul fonyl)-pyrrolidine
10 The title conpound, white solid, mp. 85C and Ms: me = 373 (IV4+) was
prepared in accordance with the geneggampretipod of exanple le from
(RS)-2-(4-fluoro-phenyl)pyrrolidine and 4-trifluoronethyl -benzenesul f onyl
chloride. Exanple 61 15

SRS) - 2- (Lk-REb_qOﬁQﬂQé}gﬂy_lsm-f&uﬂ)Igp__%_@-]‘tlI’é}@mﬁé benzenesul fonyl ) - pyrrolidine
The titl e conpoun € Soll and M5: me = 347 (M) was

prepared in accordance with the general nethod of exanple le from

( RS) - 2- ( 4Lhe titly enrpprund, pibjte selid.anpel 206 andM§- mﬁea@m{g}) ) s preparsdlifiony |
chl ori ¢de.

SRS) - 19( bR %@Wfiﬁeﬂgp grepal method of example Lefrom (R¥: ZPoopieyplidine 2 i i ne
The tit| eobusapdusiifonot ehiiide.e solid, mp. 134C and MS: me = 3S3 (M) was
prepared in accordance with the general nmet hod of exanple e from

(RS) - 2-(4-fluoro-phenyl)pyrrolidine EMnﬁ]‘e%' or o- 4- et hyl - benzenesul f onyl
chl oride. 25 Exanple 63

(RS) - 1- (2- Fl uor o- benzenesul fonvl ) - 2- (4- quoro phenyl)-pyrrolidine The title
conpound, (p@hf; . Qing 323 (M) was prepared in
accor danc from
(RS)-2-(4-fluoro-phenyl) 30 p rroI i di ne and 2-fl uor o- benzenesul f onyl

chl or |1Ge The pte gempopndvhite sobfl 58285296 POMMERDB/03XIM Breayprapased in
(RS)-1-(3 r h) title
Conpound acgﬁ&awgf %ﬁgg@g&&kamm 3féx%nghé‘% e?ﬁ]hﬁ@y Q}E’)}’I\l/}%%xloﬂhﬁ%ragggr titie
5 accor daﬁ&@f%b@ﬂietlﬁﬁeﬂ@éﬂémﬂdﬁet hod of exanple |le from
(RS)-2-(4-fluoro-phenyl) pyrrolidine and 3-fluoro-benzenesul fonyl chloride.
Exanpl e 65 (RS)-1-(2-Cyano- benzenesut&mwe)zqz-m-fl uor o- phen~pyrrolidine t
o The title conpound, light green solid, mp. 101 C and M5 me = 330 (M)
was pr epared in accordance with the general nethod of exanple 1 a from(

Ef) 1(:.4 trisHOf P2 BRI DM S QA IS (1R ofs- PHERR- PRAARAGS Ul Tonyl chlori de.

The title compound, white solid, m.p. 78°C and MS: m/e = 333 (M") was prepared in
accordance with the general method of example le from (RS)-2-(4-fluoro-phenyl)-

pyrrolidine and 4-ethyl-benzenesulfonyl chloride.

Example 22
20
{RS)-2-(4-Fluoro-phenyl)-1-(4-isopropyl-benzenesulfony)-pvrrolidine
The title compound, white solid, m.p. 77°C and MS: m/e = 347 (M") was prepared in
accordance with the general method of example 1le from (RS)-2-(4-fluoro-phenyl)-
pyrrolidine and 4-isopropyl-benzenesulfonyl chloride.
25 Example 23

(RS)-1-(4-Fluoro-benzenesulfonyl)-2-p-tolvl-pyrrolidine

The title compound, white solid, m.p.112°C and MS: m/e = 319 (M") was prepared in
accordance with the general method of example le from (RS)-2-p-tolyl-pyrrolidine and 4-

30 fluoro-benzenesulfonyl chloride.



IS (RS)-2-(4-Fl uoro-phenyl)-1-(napht hal ene-2-sul fonyl )-pyrrolidine The

title conpound, off-white solid, mp. 166C and MS: nie = 355 (2inly2a63

prepared in accordance with the general nethod of exanple |le from

(RS) - 2- (4wid pmspsphenyl ) pyrrol i di ne and napht hal ene- 2- sul f pay/epodrd2asi de.

Exanpl e 67 20 SRS)-2-(2, 4-Di met h~phenyg) - 1- (t ol uene-4-sul fonvl ) -pyrrolidine

The title conmpound, white solid, mp. 130C and M5: me = 329 (M+) was

prepared in accordance with the general nethod of exanple le from

(RS) 2- (2, 4-di net hyl - phenyl ) pyrroli dlmgm@[hdz,;tol uene-4-sul fonyl chloride. 25
Exanpl e 68

(RS)-2-(2, 4-Di net hyl - phenyl )-1-(4-fl uoro-benzenesul fonyl)-pvrrolidine The

title compp Pﬂ’-(4‘0@h¥o‘?o-¥'b%ieQesdl‘Poﬁ%leé%%%x@heﬂlﬁgﬁ;at?tﬁnéM) was prepar ed
i n accordance w t he genera o} exa e rom

(RS) - 2- (2>4-di et hyl - phenyl ) 30 pyrrol dine and 4-fl uoro-henzenesul f onyl
chl oride. Th ezglemryp%mls% etz BB 3 §7C perMSpody 5343 MEkH)waspepared in

(RS) - 2- Furapsate v nmm gl ﬁe%hf&@ﬂ&?lexémm AHYS- émos&?h@wound)

white solid, mp M+) was prepare ac’cordance
with the gﬁfﬁ’é?’éilm%ﬁ%dhléfo é?@ﬁﬁ?sélfP'éylﬁhb’deRS) 2-furan-2-yl -pyrrolidine
and tol uene-4-sul fonyl chloride. Exanple 70

(RS) - 1- (4- Fl uor o- benzenesul f onyl ) - 2- fg*raaﬁ, A2y =p rrolidine The title
conmpound, white solid, mp. 69C and M5: me = 295 (M} was prepared in 10
accordance with the general method of exanple le from

(RS}-2-furgy = pe&HL fonyl chlori de.
=2-yl-pvrrolidine IS
The title compound) yellowoil, M5 me = 311 (M) was Prepared in

accor daficelhg title F%Pg@ﬁbw\ﬁﬂlteﬁ@!%@apokn&anﬁw frde Fr3gn(M+H") was prepared in

(7 58)202 fur s diapke QWA sdleR® nRbh LoreRAAPROSFAENEEH - P ¥l tt iy PHetg - Exanpl e
(RS) - 2- (4-Myrreidlineang tolvangot-pHionyl ghlaride: o uene- 4- sul fonvl ) : pvrrol i dine The
title conpound, white solid, mp. 132C and M5 mfe = 34.3 (MH+) was
prepared in accordance with the generglapimthod of exanple 1 a from

(RS) - 2- (4- N, Ndi et hyl am no- phenyl ) -pyrrolidine and tol uene-4-sul f onyl

chl ori de.

15 (RS)-1-(4-Bromo-benzenesulfonyl)-2-(4-fluoro-phenyl)-pyrrolidine

The title compound, off-white solid, m.p. 131°C and MS: m/e =383 (M") was prepared in
accordance with the general method of example 1e from (RS)-2-(4-fluoro-phenyl)-

pyrrolidine and 4-bromo-benzenesulfonyl chloride.

Example 27
20
(RS)-1-{4-[2-(4-Fluoro-phenyl)-pyrrolidine-1-sulfonvll-phenvll-ethanone
The title compound, pale brown solid, m.p. 148°C and MS: m/e = 348 (M+H") was
prepared in accordance with the general method of example 1e from (RS)-2-(4-fluoro-
phenyl)-pyrrolidine and 4-acetyl-benzenesulfonyl chloride.
25 Example 28

(RS)-1-{Toluene-4-sulfonyl)-2-m-tolyl-pvrrolidine

The title compound, off-white solid, m.p. 79°C and MS: m/e = 315 (M") was prepared in
accordance with the general method of example le from (RS)-2-m-tolyl-pyrrolidine and

30 toluene-4-sulfonyl chloride.



Example 73 25

SRS) - 2- (4- N, N- Di et hyl ami no- phenyl ) - 1- (4-f t uor o- benzenesul f ony1s)upYodl! i di n
.e The title conpound, white solid, mp. 109C and Ms: nle = 349.4 (M-H+) was
prepar ed wo emssegsdance with the general nethod of exanpl e PETEPME2431

(RS) - 2- (4- N, I r Tdi net hyl ami no- phenyl ) -iyrrol i di ne and

4-fl uoro-benzenesul fonyl chloride. 25 July 2003 WO 001 58285

PCT/ EPO0/ 02431 28 Exanple 74 (RS)- ZTéé N, N- Di met hyl am no- phenXl ) - 1-(

4- chl or o- benzenesul f on~pyrrol i di ne mypile 2% conpound) white solid, mp.
117C and Ms: nmle = 365.2 (M-H+) was prepared ~ in accordance with the
general nethod of exarrpl e le from

(RS) 2 (4 B . r - .

chl ori de. Exarrpl e 75

(RS)-1-Be | £ - A=t o1 fhuoro | Mj ne 10 Th itle
Conpound. THAIS LePobiédrtuhEL g FK&Z%‘*’%?*"GE USSP PSS 05 reegtiRdd |

accor danc ecaurtimce hathgbagerakal nmtllrmﬂoﬁﬁxampb:rmlf&)rﬂl (aRS)r—Dm -tolyl-pyrrolidine and 4-
(Ei?g)rrplze(? Bl%l fjbtégzre%gset“kgxylpckﬂ%r%le) pyrroiidine and benzenesul fonyl chloride.
(R)-1-(4-Chl oro-benzenesul fonvl)-2-(4-fluoro-phenyl)-pvrrolidine The title -
conpound, white solid, mp. |19C andExanfige30n e = 339 (M+) was prepared in
accordance with the general nmethod of exanple e from

(R -2-(4-fluoro-phenyl)pyrrolidine and 4-chl oro-benzenesul fonyl chloride.

Exanpl e 7TR8P-1-(4-Fluoro-benzenesulfonyl)-2-m-tolyl-pyrrolidine
(S)-1-(4-Chl oro-benzenesul fonyl)-2-(4-fl uoro- phenyl) pyrrol idine The title
conpoupd, sQl i 2 nd o red in
accor dgbnce[\,}\{\r/%n ﬁ Phe ougfi\eorfgfvh‘jt ?‘?1 Lo I\@x%%fm osﬁ'P (V") W8 pRESREY
(S)-2-(4- fak:cmﬁan@het’ryllh)egymardlmdhuéoé«mirr@l«:hl fmm{&ﬁhZeﬁeelyl-fppnylldmbIaml dde.
?5 Exanpl g 78 RS) - 2 - Et hyl - phenyl )-1-( tol uene-4-sulfonyl)-pvrrolidin
a The titl °68§?68ﬁ2?8§“‘6?ﬁ?‘t“5}°§%3161 d, mp. 92C and M5 me = 330.3 (MHt) was
prepared in accordance with the general nethod of exanple |le from
(RS) - 2-(4-ethyl -phenyl) 30 pyrrolidi hearapld 31 ol uene- 4- sul fonyl chl ori de.
25 July 2003 WO 001 58285 PC Tl EP00102431 29 Exanple 79
(RS) - 2- (4- Et hyl - phenyl ) - 1- (4-chl or o- benzenesul fonvl ) - pyrrolidi ne

15 (RS)-2-(3-Chloro-phenyl)-1-(toluene-4-sulfonyl}-pyrrolidine

jighidireend 4- chl or o- benzenesul f onyl

The title compound, off-white solid, m.p. 107°C and MS: m/e = 335 (M ") was prepared in
accordance with the general method of example le from (RS)-2-(3-chloro-phenyl)-

pyrrolidine and toluene-4-sulfonyl chloride.

Example 32
20
(RS)-1-(4-Chloro-benzenesulfonyl)-2-(3-chloro-phenyl)-pyrrolidine
The title compound, light brown solid, m.p. 99°C and MS: m/e = 355 (M") was prepared in
accordance with the general method of example le from (RS)-2-(3-chloro-phenyl)-
pyrrolidine and 4-chloro-benzenesulfonyl chloride.
25 Example 33

(RS)-2-(4-Fluoro-phenyl)-1-(4-cyano-benzenesulfonyl)-pvrrolidine

The title compound, off-white solid, m.p. 147°C and MS: m/e = 330 (M) was prepared in
accordance with the general method of example le from (RS)-2-(4-fluoro-phenyl)-

30 pyrrolidine and 4-cyano-benzenesulfonyl chloride.



The title conmpound) white solid, mp. 94C and Ms: nle = 350.3 (M) was
prepared in 5 accordance with the general nethod of exanple Iezjjugmom

. (S)-2-(4-ethyl-phenyl) pyrrolidine and 4-chl oro-benzenesul fonyl chloride.
Exanpl e 8w ®RBB288- (4- Et hyl - phenyl ) - 1- (4-f | uor o- benzenesul f ®GIBPOA243 0| | di ne
10 The title conmpound, white solid, n2®. 93C and M5: nmle = 334.2 (MH+) was
prepared in accordance with the general net hod of exanple e from
(S)-2-(4-ethyl-phenyl)pyrrolidine and 4-fl uoro-benzenesul fonyl chloride.
Exanple 81 t5 (R~2-(4-Fluoro-phenyl ) Egariplel3dene- 4- sul fonvl ) - pyrrolidine The
title conpound, white solid, mp. 136C, [aJo' _ +174 (c = 0.1 in CHO 3) and
M5: me = 319 {M+) was prepared in accordance with the general nethod of
exanpl e | éREY tif{TRleDd-Kehzéhdiolfonyrer(Bimnethpxy-phérdil Reyaolidinel uene- 4- sul f onyl
chl oride. Exanple 82 20

S) - 2- (4- h The titl
éoimou%d T PR <BpRind it BHChT SR DS by LS MY B BB ey s
me = 3 9aé&dt)lamas\nmthp@maﬂallmethodof ebewngye Wé frbmit (PRS)QB(B%h&thmt;medymf

exa Ielefr S)+2- fl oro-p r,rol i di ne and tol uene-4-sul fonyl
c)r(n gP i de. ngoﬁg]g%ﬁ%g%éf?r S%Jenger( r}lyll %hl%}/l Idi u Su y

1- (Tol uene-4-sul fonvl)-pyrrolidin-2-~pvridine The title conpound) white
solid, mp. 112C, and Ms: me = 302 Ekwinple3dsas prepared in accordance with
t he general nethod of example le from 3-(pyrolidin-2-yl)-pyridine and 30

t ol uene- 4-sul fonyl chloride. 25 July 2003 WO 001 58285 PCT/ EP00102431 30
Exanpl e 84RS)-1-(4-Fluoro-benzenesulfonyl)-2-thien-2-yl-pyrrolidine

(RS) - 2- (4- Fl uor o- phenyl) - 1- (4- hKdr oxvrret hyl - benzenesul f on~=pyrrol i di ne The

br epar 80 BT eS8BIAARE 4 19TEh R BORer AN ALE RY8 o Zeh B HE) ME rbara

(RS)-2-( 4-afcéatelamphanme)gewﬁlrmbnmunﬁ erdiiplé-1BYrdroKYSYEL -hyibn Reylzg el dink any |
chl ori de. ‘Eﬁ nﬁ% 1 chl

(RS) - 2- (4-FI'HU9 eﬁ‘ﬁ%’?‘f';?\“l)fo‘ly E¥oRdenoxy et hyl - benzenesul fonyl ) - pyrrol i di ne
Reacti on of

{RS) -2-(4-fluoro-phenyl)-1-(4-chl or orBxamgle Bnzenesul fonyl ) - pyrroli di ne
(0.50 g) 1.41 mmol)) which was prepared in accordance with the general
nmet hod of exanple le from (RS)-2-(4-fluoro-phenyl)-pyrrolidine and

4- br onoset (RE) ez ehsoHbearenks tongh i Hehiem ti-psadlidinenet hanol ate in MeOH for
80 h at 50C yielded after crystal I i zation from EEI hexane 0.28 g (52% of
g(]grr;): tel gG'f'henPt? compoun% W lxtte goh mp 841’8 andFMS mfe = 3?@9(M§-Hmwas prepared(m
SRS) - 4- [ 4-§Rotdinkd wmhd-;chteegal nethdd e eixalinpl= k-feuh { RA) L thiearpzyl-pyrrobidppiecinidne
fumarate 1;1 %}0 eactio e Of1 hl

(RS) - 2- (4- Frehigre? 5Weeﬂﬁ“j]°TY Mgideor onet hyl - benzenesul fonyl ) - pyrrol i di ne
(0.50 g) 1.41 mml), which was prepared in accordance with the general

nmet hod of exanple le from (RS)- 2-{4-fExwnplephenyl ) -pyrrolidi ne and

4- brom)@ret hyl benzenesul fonyl chl oride, w th norpholine (KzCO-, DVF, 80C, 17
h) and "subsequent formation of the fumarate (MeOH, diethyl ether) vyielded
the title (RPPIRENIE yRD-(OHend54-Bhifde)Spyrireliding p. 136C, and M5: nmle = 405.4
(MtH+) . Exanpl e 87

(o0 o By bte Somrbund whiicRblia tmlp SRV Sle £ 3BERTRATE Sl PPE R
(RS) - 2- (4- if aabatapbeith thelgdndrat ydihobefnaangpbdll effastinl (RSP rehidn-2ylagyredRaline

and toluene-4-sulfonyl chloride.

25 Example 38

(RS)-2-(3,4-Difluoro-phenyl)-1-(toluene-4-sulfonvl)-pvrrolidine

The title compound, white solid, m.p. 127°C and MS: m/e = 338.2 (M+H") was prepared
in accordance with the general method of example le from (RS)-2-(3,4-difluoro-phenyl)-

30 pyrrolidine and toluene-4-sulfonyl chloride.



30 Ni, MeOH NHS) and subsequent formation of the fumarate (MeOH, diethyl
ether) yielded the title conpound as a white solid) mp. 207C) 25ty 283 nl e
.= 335.2 (MtH ). 2~=i7 r -2UU 1 EP 000002431 -3~ 25 July 2003 Exangl e 88
M xt ure oWQ OWE828RS) - and (2RS, 3SR) - 2- (4- f | uor o- phenyl ) - 3- PETEP§Y/E24

1(t ol uene-4sul fonxl )-pyrrolidine The 2itle conpound) off V\:hl te solid, mp.
94C and Ms: me 333 (M) was prepared in accordance with the general

nmet hod of exanple 1 afroma mxture of (2RS, 3RS)and

(2RS, 3SR) - 2- ( 4- f | uor o- pheny! ) - 3- et hyixapyple 3% i di ne and t ol uene- 4- sul f onyl
chl oride. Exanple 89 M xture of (2RS, 3RS) and

(2RS, 3SR) - 1 (4 chI or 0- benzenesul fon~ rI) 2-(4- fI uorophenyl) 3-net hyl - phrroli
di ne The tl - nlorg ; onyld diflue apdoldinenl e = 3S4. 2
(MtH+) was pr epar ed i n accordance vvlth t he gener al rret hod of example le

froma m 43 o B N
(2RS, 3SR) - (tffl 90 dﬁ?ﬁphgﬁ)ﬁ cﬁgldmaF h1y21_C§xl)<r1(1)V S: crlnlule 358 (M+H ) was prepared
chl or ob&nzeneccsdiriagrwith tbhlgmqrdenetﬁpémﬁbmr@ﬂe le from (RS)-2-(3,4-difluoro-phenyl)-

(2RS. 3RS) - n(o‘{fidﬁ{é‘x rdo§ Ph\l\ﬂy{)énzgn dl?x*nciﬂo(r &%I uene-4-sul fonyl)-pYrrolidine

The title ‘compoun 12C and MS: nlie = 333 (M+) was
prepared in accordance with the general nmet hod of exanple e from

(2RS, 3RS) - 2- (4f | uor o- phenyl ) - 3- met hy|Exgywrple#t® di ne and t ol uene- 4- sul f onyl
chloride. AVENDED SHEET 2~ July 2003 WO 00l 58285 PCTI EPO0/ 02431 32
Exanyl e A Tabl ets of the fol |l ow ng corrp05| tion are produced in a
convent i ond®S)iadn€hloroddefzineat fosvil P-4 gt hi OpRenyllepeeolidine
| act ose95White corn starch35PoI yvi nyl pyrrol i done8Na

of the Fol TR RAR W& P A C SR A S R Ny PPt ' ©

accordance thh the general method of example le from (RS)-2-(4-dimethylamino-3-

fluoro-phenyl)-pyrrolidine and 4-chloro -benzenesulfonyl chloride.

Example 41

15 (RS)-1-(p-Toluenesulfonyl)-2-(4-dimethylamino-3-fluoro-phenvl)-pvrrolidine

The title compound, white solid, m.p. 66°C and MS: m/e = 363.1 (M+H") was prepared in
accordance with the general method of example 1e from (RS)-2-(4-dimethylamino-3-

fluoro-phenyl)-pyrrolidine toluene-4-sulfonyl chloride.

Example 42
20
(RS)-2-(3-Chloro-4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine
The title compound, off-white solid, m.p. 96°C and MS: m/e = 354.2 (M+H") was
prepared in accordance with the general method of example 1e from (RS)-2-(3-chloro-4-
fluoro-phenyl)-pyrrolidine and toluene-4-sulfonyl chloride.
25 Example 43

(RS)-1-(4-Chloro-benzenesulfonyl)-2-(3-chloro-4-fluoro-phenvi)-pyrrolidine

The title compound, off-white solid, m.p. 119°C and MS: m/e = 374.2 (M+H") was
prepared in accordance with the general method of example le from (RS)-2-(3-chloro-4-

30 fluoro-phenyl)-pyrrolidine and 4-chloro-benzenesulfonyl chloride.



ngl Tabl et Active ingredi ent 200Powder ed. | act osel0O0Wiite corn starch6420

Pol yvi nyl pyrrol i donel2Na car boxynet hyl st ar ch20Magnesi um st ear atsgdifabdrt

. wei ght 400 25 July 2003 WO 00/ 58285 PCTI EP00102431 33 Exam ne C Capsul es
of the foM@##sd8Tonposition are produced: m-/ Capsul e Acti PETERGMRHSENt 50
5 Crystalline. lactose 60 Mcrocrystalline cellulose 34 Talc 5 Magnesi um
stearate 1 Capsule fill weight 1 SO 10 The active ingredient having a
suitable particle size) the crystalline lactose and the mcrocrystalline
cel lul ose are honpbgeneously m xed w tExample 4ot her, sieved and thereafter
tal c and nmagnesi um stearate are adm xed. The final mxture is filled into
hard gel ati ne capsul es of swtable S|ze 15 26-0 i -20u i ~- EP
000002431 (RS) ) gy : A- pyerodidi

RZ NGO=S-R O1I wherein R~ S|gn|f|es hydrogen or (C, - C~) aI kyl ;

signifies I r h - +h on

substi t ut e’fJiéLthlle)coﬂ-@ u%"sh'?L }éts ﬂ%%ﬂ 8 lslgftg?:%ﬂ Ns\fﬂﬁég" 1@% W’ gbﬁeiéared a
(C, - C~)5aldcom3dpn¢iakm@ém gemyanhm)et}fda:i)f@xampl(el?d)cmm FRS)SZ @ncﬁlomse}-rﬂapm-hyl or

phenyl , whi,ch 0 na t substituents, selected
from (C é= }) XPI«PW I%th %‘ Jélc%/‘l ﬁﬁ‘f)%ot)? #Erﬁgw@gﬂé’% 3“%? cyano) :

hydr oxy- (C, - C~) - al kyI - CHZ- nor phol i n- 4-yl

(Cl-C~)-al kyl -oxy-(Cl- C~)-al kyl) (C, -ERa)npdékiyl -N(R4)2 or CF3; R4 signifies)
i ndependently from each other) hydrogen or(C,-C~)-alkyl) wth the exception
of (RS)-2-phenyl-1-{toluene-4-sulfonyl)-pyrrolidine, (RS)-1 (

t ol uene- 4-Rf) ot Chiarebanetnesul fonyh) el -{ ddimeethMamnbsy B -chloso-Phamil hpyrrdlidineny |
pyrrolidine, 3-[1- (toluene 4-sul fonyl)-pyrrolidin-2-yl]pyridine and

N—tosyl 2- I Lj - as wel | sthelr
phar rraceutf%%qpec g‘%‘? 1&@%{ ")' WB'CCS ang%g‘ﬂen 3§§§5‘r &gﬁégre%a'ie Blaiml ,
wherein R acsogimntq: wshhbdgc@aﬂ nmthorbd:freyhmpRZle§rogm(R$)eE (pHangthylampta-Gnal | y

;Eg?tn;azghte&ﬂgﬁ ge%vééll%emg‘é'ﬁf t’fﬁgrg qzen?u f%%g{?&‘)g i ﬁngccor dance with

clainms 1 and 2) V\/mch are
(RS)-2-(3-fluoro-phenyl)-1-(tol uene- 4Examhflod§| ) - pyrrol i di ne,

15 (RS)-1-(4-fluoro-benzenesulfonyl)-2-(4-dimethylamino-3-chloro-phenyl)-pvrrolidine

The title compound, off-white solid, m.p. 119°C and MS: m/e = 382 (M") was prepared in
accordance with the general method of example 1e from (RS)-2-(4-dimethylamino-3-

chloro-phenyl)-pyrrolidine and 4-fluoro-benzenesulfonyl chloride.

Example 47
20
(RS)-2-(3,4-Dichloro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine
The title compound, off-white solid, m.p. 136°C and MS: m/e = 369 (M") was prepared in
accordance with the general method of example le from (RS)-2-(3,4-dichloro-phenyl)-
pyrrolidine and toluene-4-sulfonyl chloride.
25 Example 48

(RS)-1-(Toluene-4-sulfonyl)-2-(4-trifluoromethyl-phenyl)-pvrrolidine

The title compound, white solid, m.p. 99°C and MS: m/e = 369 (M") was prepared in
accordance with the general method of example le from (RS)-2-(4-trifluoromethyl-
30 phenyl)-pyrrolidine and toluene-4-sulfonyl chloride.



AMENDED SHEET  26=G 1-200 i - EP 00J002431 3S 25 July 2003

(RS) -1-(4-chl oro-benzenesul fonyl ) -2-(3-fl uoro-phenyl ) -pyrrol i disiely 2003
. (RS} - 1-(4-chl oro-benzenesul fonyl ) - 2- phenyl - pyrrol i di ne)

(RS) - 2- (3¥@ /88285 phenyl ) - 1- (t ol uene- 4-sul fonyl ) - pyrrol i di REY/EP00/02431
(RS) - 1- (4-chl or o- benzenesul f onyl ) - 2- @3- f | uor o- phenyl ) - pyrrol i di ne,
(RS)-2-(4-fluoro-phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidine,

(RS) - 1- benzenesul f onyl - 2- (4- chl or o- phenyl ) - pyrrol i di ne,

(RS) - 1- (4-f | uor o- benzenesul f onyl ) - 2-Examipladsr o- phenyl ) - pyrrol i di ne,
(RS)-2-(4-fluoro-phenyl)-1-(tol uene-2-sul fonyl)-pyrrolidine,

(RS) -1-(4-chl oro-benzenesul fonyl )-2-p-tol yl -pyrrolidine)

(RS) - 1- ( 4R&0 Hiy[4-Bblwertegudnfesulfonyl) 2-(4triflucosmethileplydnyh pyiradidint ne,
(RS)-1-(toluerie-4-sulfonyl)-2-mtolyl-pyrrolidine,

(RS)-2-( . < - e o, - pur A ehi di ne .

(RS - 2. ( ST PoBPSm ke SOk HEBFIHn G hd B ike D000 bl feeresin

(RS) - 25 ( Zacchitdanoe with thoganephamniiod of ecaroplad a ot H) I 20(yir)fhypyromethyltt ne,

(RS) - 1- (Apldy ). SREQIRAREAM 4-200¥10-b&izkilestisbih BibAALNO- 3- chl or o- phenyl) -pyrrol
{RS)-1-(toluene-4-sul fonyl)-2-(4-trifluoronethyl-phenyl)-pyrrolidine,

(RS) - 2- (4-chl or o- 3- net hyl - phenyl ) - 1-Extacipleste- 4- sul f onyl ) - pyrrol i di ne,
(RS)-2-(4-fluoro-phenyl)-1-(4-trifluoronethyl-benzenesul fonyl}-pyrrolidine,
(RS) - 2- (N, N-di et hyl am no- phenyl )-1-(4-fl uoro-benzenesul fonyl)-pyrrolidine,
(R) - 1- (4- @8)or-04Fbrreteardneaniphyh 2~ (4triflusesoethiiephenyb wkfadidik ne,
(S)-1-(4-chl oro-benzenesul fonyl)-2-(4-ffuoro-phenyl)-pyrrolidine, (

(o) - 20 2EhE Y CRRBEAG Vi ROl B po 1 BECBR A PR B i s in
(S) - 2- (4- idcoodancp withythy gdnef4l obatierbe exsmipledryfiorm (B)F DI 4-difienromethyl-
(RS -2 (bGP BRIRD 53 Bk PR RS b B e ul f onyi

(RS)-2-(4 eny - e HZ&nesul fonyl)-pyrrolidine
and

(2RS, 3RS) - 2- (4-f1 uor o- phenyl ) - 3- met hkxanipl¢ 6bl uene- 4- sul f onyl ) - pyrroli di ne.
4. Compounds in accordance with claim1l, wherein R signifies hydrogen; and
RZ signifies furyl, thienyl or pyridyl. 5. Conpounds in accordance with

cl ai nme151 ARS)-2)(2v@hlgtv-phenyl)-1-(toluene-4-sulfonyl)-pvrrolidine

(RS) - 1- (4-chl oro-benzenesul fonyl )-2-thi en-2-yl -pyrrolidine)

(RS) - 2-t hien-2r.yl - 1- I e-A-sul f ).~ AW €.l i di +y o,

(RS- 2. t iR eXpimpobhd JEREfia e, SRYSBAIE e 58 AR s prcpares
conpri si ngp acaodyyse mthabe gertial gnetivodhohyexamelede fioinal RE)-2H{ 5 cbloro-phenyl)-

(RS) - 2- ph | v. % (t Ol -4 -pyrrolidine,

(RS)-1-(t§%8}1‘éi -"gﬂll'!@gg%?%gtﬁ%“%%}é SHEET  26-iJ i-2001 EP 000002931
3~ 25 July 2003 tolyl-pyrrolidine) Ntosyl-cis-3-nethyl-2-phenyl
pyrrolidine, 3-( 1-(toluene-4sulfonyExappledl i di n-2-yl]pyridine or

N-tosy%- 2- (3, 4-di met hoxy- phenyl ) -pyrrolidine as well as pharnaceutically
accept aqbl e salts thereof and pharmaceutically acceptable excipients. 7. A
medi canment(RBh2a@clndanpkeny )t h(tolwwinm4esul fonyl perrolddine ol  or preventi on of
acute and/or chronic neurol ogi cal disorders such as restricted brain
function b S nation \spl ant r 0 to
the br ai ny ear OB AP FAE) HE34G NI 30 PEGT 035° praRed

pr egnancy )in eacatidanceavitteste jgehgrplogéthod efitanpht EHfeomeéRS 5242 sfhase-phetuyll+i ngt on' s
chorea, ALS, denenti aused I ..eye injuries) retinopathy) cognitive
di sor der s,pyﬁreoﬁb Ve e Pgtfefjg- éssu“\yﬁéﬁlcggjs"dﬁbute and chroni ¢ pain)

schi zophreni a, idiopathic parkinsonismor parkinsonismcaused by

medi cagents as well as conditions whifchmpda®® t o gl ut amate defici ency
functions, such as e.g. nuscle spasns) convul sions, mgraine) urinary

i nconti nence, nicotine addiction, psychoses, opiate addiction, anxiety,
vomi ting) (RESKI-eshivrardndapsdisydR-(Bfludivephesd)gfvrelidineunds i n accor dance
with any one of clains 1-5 or

(RS) - 2phenyl - j.-(tol uenes; 4-sul fonyl ) - pyerQl iy didne), T
(RS- 10 (£ of RS SOHFRER T EsOR i, PULE R RIS ke = 3402 (M) s prepared
N-t osyl - ci Bratcortanyé with phegenerapiettadd ofiexanpld 1§ from (RS)-2-(2-fluoro-phenyl)-

1- (tol uene-4-sul.fonyl)pyrrolidin-2-yl]pyridine or
N-tosyl"SZ-?)§,rﬂl-‘%'i"ﬁ§¥%3@%3%9?3"%‘9%1"&’1 %(ﬁzﬁrﬁee) as wel | as pharmaceutically
acceptable salts thereof in the control or prevention of illness and)
‘respectively) for the production of correspondi ng nmedi canments. 9. Conpounds
in accordance with clains 1-5 or (RS)-2-phenyl-1-(toluene-4

sul fonyl )-pyrrolidine, (RS)-1-(toluene-4-sulfonyl)-2-p-tolyl-pyrrolidine)

.




-3~ hal'"~-SR II110 and, if desired) EP 000002431 25 July 2003 converting a
functional group in a conpound of fornmula | into another functisangi209soup
.and, if desired, converting a conpound of formula | into a pharmaceutically
accept abl swvoseidg28s11. Conpounds in accordance with clai ns 1PEX/ERD@R43]
manuf act ured according to a process iMaccordance with claim 10. AVENDED
SHEET . Al. A@. AH. Ay. Af. A,).A3. . A
9. An. A A .S AY% A Af. Ay@ A, US. A .AS.AS. || A @AG. AyS. Ay@A, . AQ, . AS. , . AS
. @A A A@Ay!Il . AF. AS, . Af,y . AFnY. AY.Et:M?plAEa]: A\N45 A C
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% s{vql gb]kac'al]eéaﬂPQ]JB ]@ﬁ?&é\ﬂf%}l@a}l%?ﬁ‘ﬁé‘éfé& ca]”%%%)]@é‘]%ﬁ]‘@é}’&%?ﬁéﬂg] ca] ca
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The title compound, colorless oil, MS: m/e = 347 (M*) was prepared in accordance with

the general method of example 1e from (RS)-2-(4-fluoro-phenyl)-pyrrolidine and 4-
propyl-benzenesulfonyl chloride.

w

Example 60

(RS)-2-(4-Fluoro-phenyl)-1-(4-trifluoromethyl-benzenesulfonvl)-pyrrolidine

10 The title compound, white solid, m.p. 85°C and MS: m/e = 373 (M") was prepared in
accordance with the general method of example 1e from (RS)-2-(4-fluoro-phenyl)-

pyrrolidine and 4-trifluoromethyl-benzenesulfonyl chloride.

Example 61

15 (RS)-2-(4-Fluoro-phenyl)-1-(2,4,6-trimethyl-benzenesulfonyl)-pvrrolidine

The title compound, white solid, m.p. 111°C and MS: m/e = 347 (M™) was prepared in
accordance with the general method of example le from (RS)-2-(4-fluoro-phenyl)-
pyrrolidine and 2,4,6-trimethyl-benzenesulfonyl chloride.

Example 62

(RS)-1-(3-Chloro-4-methvl-benzenesulfonyl)-2-(4-fluoro-phenvl)-pyrrolidine

The title compound, off-white solid, m.p. 134°C and MS: m/e = 353 (M") was prepared in
accordance with the general method of example le from (RS)-2-(4-fluoro-phenyl)-
pyrrolidine and 3-chloro-4-methyl-benzenesulfonyl chloride.

2 Example 63

(RS)-1-(2-Fluoro-benzenesulfonvl)-2-(4-fluoro-phenvl)-pyrrolidine

The title compound, off-white solid, m.p.91°C and MS: m/e = 323 (M") was prepared in

accordance with the general method of example le from (RS)-2-(4-fluoro-phenyl)-
30 pyrrolidine and 2-fluoro-benzenesulfonyl chloride.
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The title compound, off-white solid, m.p. 101°C and MS: m/e = 323 (M") was prepared in
5 accordance with the general method of example le from (RS)-2-(4-fluoro-phenyl)-

pyrrolidine and 3-fluoro-benzenesulfonyl chloride.

Example 65

(RS)-1-(2-Cyano-benzenesulfonyl)-2-{4-fluoro-phenyl)-pyrrolidine

10 The title compound, light green solid, m.p. 101°C and MS: m/e = 330 (M") was prepared
in accordance with the general method of example 1e from (RS)-2-(4-fluoro-phenyl)-

pyrrolidine and 2-cyano-benzenesulfonyl chloride.

Example 66

15 (RS)-2-(4-Fluoro-phenyl)-1-{naphthalene-2-sulfonvl}-pyrrolidine

The title compound, off-white solid, m.p. 166°C and MS: m/e = 355 (M") was prepared in
accordance with the general method of example le from (RS)-2-(4-fluoro-phenyl)-
pyrrolidine and naphthalene-2-sulfonyl chloride.

Example 67
20

{RS)-2-(2,4-Dimethyl-phenvl)-1-(toluene-4-sulfonvl)-pyrrolidine

The title compound, white solid, m.p. 130°C and MS: m/e = 329 (M*) was prepared in
accordance with the general method of example 1le from (RS)-2-(2,4-dimethyl-phenyl)-

pyrrolidine and toluene-4-sulfonyl chloride.

25 Example 68

{RS)-2-(2.4-Dimethyl-phenyl)-1-(4-fluoro-benzenesulfonyl)-pyrrolidine

The title compound, white solid, m.p. 134°C and MS: m/e = 333 (M") was prepared in
accordance with the general method of example 1e from (RS)-2-(2,4-dimethyl-phenyl)-

30  pyrrolidine and 4-fluoro-benzenesulfonyl chloride.
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15 The title compound, yellow oil, MS: m/e = 311 (M") was prepared in accordance with the
general method of example le from (RS)-2-furan-2-yl-pyrrolidine and 4-chloro-

benzenesulfonyl chloride.

Example 72

20 (RS)-2-{4-N.N-Dimethylamino-phenyl)-1-{toluene-4-sulfonvl)-pvrrolidine

The title compound, white solid, m.p. 132°C and MS: m/e = 345.3 (M+H") was prepared
in accordance with the general method of example le from (RS)-2-(4-N,N-
dimethylamino-phenyl)-pyrrolidine and toluene-4-sulfonyl chloride.

Example 73

(RS)-2-(4-N,N-Dimethylamino-phenvl)-1-(4-fluoro-benzenesulfonyl)-pyrrolidine

The title compound, white solid, m.p. 109°C and MS: m/e = 349.4 (M+H") was prepared
in accordance with the general method of example le from (RS)-2-(4-N,N-

dimethylamino-phenyl)-pyrrolidine and 4-fluoro-benzenesulfonyl chloride.
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15 (R)-1-{4-Chloro-benzenesulfonvl)-2-(4-fluoro-phenvl)-pvrrolidine

The title compound, white solid, m.p. 119°C and MS: m/e = 339 (M") was prepared in
accordance with the general method of example le from (R)-2-(4-fluoro-phenyl)-

pyrrolidine and 4-chloro-benzenesulfonyl chloride.

Example 77

(S)-1-(4-Chloro-benzenesulfonyl)-2-(4-fluoro-phenvl)-pyrrolidine

The title compound, white solid, m.p. 120°C and MS: m/e = 339 (M") was prepared in
accordance with the general method of example le from (S)-2-(4-fluoro-phenyl)-

pyrrolidine and 4-chloro-benzenesulfonyl chloride.

25 Example 78

(RS)-2-(4-Ethvl-phenyl)-1-{toluene-4-sulfonyl)-pvrrolidine

The title compound, white solid, m.p. 92°C and MS: m/e = 330.3 (M+H") was prepared in
accordance with the general method of example 1e from (RS)-2-(4-ethyl-phenyl)-

30  pyrrolidine and toluene-4-sulfonyl chloride.
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Example 80

(RS)-2-(4-Ethvl-phenyl)-1-(4-fluoro-benzenesulfonvl)-pvrrolidine

10  The title compound, white solid, m.p. 93°C and MS: m/e = 334.2 (M+H") was prepared in
accordance with the general method of example 1e from (5)-2-(4-ethyl-phenyl)-

pyrrolidine and 4-fluoro-benzenesulfonyl chloride.

Example 81

15 (R)-2-(4-Fluoro-phenvyl)-1-(toluene-4-sulfonvl)-pyrrolidine

The title compound, white solid, m.p. 136°C, [a]p™ = +174° (¢ = 0.1 in CHCls) and MS:
m/e = 319 (M") was prepared in accordance with the general method of example 1e from

(R)-2-(4-fluoro-phenyl)-pyrrolidine and toluene-4-sulfonyl chloride.

Example 82
20

(S)-2-(4-Fluoro-phenyl)-1-(toluene-4-sulfonvl)-pvrrolidine

The title compound, white solid, m.p. 136°C, [a]p® =-172° (¢ = 0.1 in CHCl;) and MS:
m/e = 319 (M") was prepared in accordance with the general method of example 1e from

(S)-2-(4-fluoro-phenyl)-pyrrolidine and toluene-4-sulfonyl chloride.

25 Example 83

(RS)-3-[1-{Toluene-4-sulfonvl)-pyrrolidin-2-yl]-pvridine

The title compound, white solid, m.p. 112°C, and MS: m/e = 302 (M") was prepared in
accordance with the general method of example 1e from 3-(pyrolidin-2-yl)-pyridine and
30 toluene-4-sulfonyl chloride.
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Example 84

(RS)-2-(4-Fluoro-phenyl}-1-(4-hydroxvmethyl-benzenesulfonyl)-pyrrolidine

The title compound, white solid, m.p. 107°C, and MS: m/e = 336.2 (M+H") was prepared
5 in accordance with the general method of example le from (RS)-2-(4-fluoro-phenyl)-
pyrrolidine and 4-hydroxymethyl-benzenesulfonyl chloride. '

Example 85

(RS)-2-(4-Fluoro-phenyl}-1-(4-methoxvmethyl-benzenesulfony)-pvrrolidine

10 Reaction of (RS)-2-(4-fluoro-phenyl)-1-(4-chloromethyl-benzenesulfonyl)-pyrrolidine
(0.50 g, 1.41 mmol), which was prepared in accordance with the general method of
example le from (RS)-2-(4-fluoro-phenyl)-pyrrolidine and 4-bromomethyl-
benzenesulfonyl chioride, with sodium methanolate in MeOH for 80 h at 50°C yielded

after crystallization from EE/hexane 0.28 g (52%) of the title compound as a white solid,
15 m.p. 115°C, and MS: m/e = 349 (M").

Example 86

{RS)-4-{4-12-(4-Fluoro-phenyl)-pyrrolidine-1-sulfonyl]-benzvll-morpholine fumarate
(1:1)
20  Reaction of (RS)-2-(4-fluoro-phenyl)-1-(4-chloromethyl-benzenesulfonyl)-pyrrolidine

(0.50 g, 1.41 mmol), which was prepared in accordance with the general method of

example le from (RS)-2-(4-fluoro-phenyl)-pyrrolidine and 4-bromomethyl-

benzenesulfonyl chloride, with morpholine (K,CO;, DMF, 80°C, 17 h) and subsequent

formation of the fumarate (MeOH, diethyl ether) yielded the title compound as an off-
25  white solid, m.p. 136°C, and MS: m/e = 405.4 (M+H").

Example 87

(RS)-4-[2-(4-Fluoro-phenvyl)-pyrrolidine-1-sulfonyl]-benzylamine fumarate (1:0.5)
Hydrogenation of (RS)-2-(4-fluoro-phenyl)-1-(4-cyano-benzenesulfonyl)-pyrrolidine (Ra-
30 Ni, MeOH-NH3) and subsequent formation of the fumarate (MeOH, diethyl ether) yielded

the title compound as a white solid, m.p. 207°C, and MS: m/e = 335.2 (M+H").
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The title compound, off-white solid, m.p. 87°C and MS: m/e = 354.2 (M+H") was

prepared in accordance with the general method of example 1e from a mixture of
(2RS,3RS)- and (2RS,3SR)-2-(4-fluoro-phenyl)-3-methyl-pyrrolidine and 4-

chlorobenzene-sulfonyl chloride.

Example 90
(2RS,3RS)-2-(4-Fluoro-phenyl)-3-methyl-1-(toluene-4-sulfonyl)-pyrrolidine
The title compound, off-white solid, m.p. 112°C and MS: m/e = 333 (M") was
prepared in accordance with the general method of example le from (2RS,3RS)-2-(4-

fluoro-phenyl)-3-methyl-pyrrolidine and toluene-4-sulfonyl chloride.
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Example A

Tablets of the following composition are produced in a conventional manner:

5 Active ingredient
Powdered. lactose
White corn starch
Polyvinylpyrrolidone
Na carboxymethylstarch
Magnesium stearate

Tablet weight

mg/Tablet
100

95

35

Example B

Tablets of the following composition are produced in a conventional manner:

Active ingredient

Powdered. lactose

White corn starch
20  Polyvinylpyrrolidone
Na carboxymethylstarch
Magnesium stearate

Tablet weight

meg/Tablet
200

100
64
12
20

o
o
S

|
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The active ingredient having a suitable particle size, the crystalline lactose and the
microcrystalline cellulose are homogeneously mixed with one another, sieved and
thereafter talc and magnesium stearate are admixed. The final mixture is filled into hard

gelatine capsules of suitable size.

15
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wherein
R! signifies hydrogen or (C,-C;)-alkyl;
R? signifies furyl, thienyl, pyridyl or phenyl, which is optionally

substituted by 1 to 3 substituents, selected from (C,-C;)-alkyl,
(C,-C7)-alkoxy, halogen, cyano, CF;or -N(R*)3;

R? signifies naphthyl or phenyl, which is optionally substituted by 1 to 3
substituents, selected from (C,-C;)-alkyl, (C,-C;)-alkoxy, halogen,
acetyl, cyano, hydroxy-(C,-C;)-alkyl, -CH,-morpholin-4-y],
(C1-Gy)-alkyl-oxy-(C,-Cy)-alkyl, (Cl-C7)-alky1-N(R4)2 or CF;;

R* signifies, independently from each other, hydrogen or(C,-C;)-alkyl,

with the exception of (RS)-2-phenyl-1-(toluene-4-sulfonyl)-pyrrolidine, (RS)-1-

(toluene-4-sulfonyl)-2-p-tolyl-pyrrolidine, N-tosyl-cis-3-methyl-2-phenyl

pyrrolidine, 3-[1-(toluene-4-sulfonyl)-pyrrolidin-2-yl] pyridine and N-tosyl-2-(3,4-

‘dimethoxy-phenyl)-pyrrolidine, T

as well as their pharmaceutically acceptable salts.

2. Compounds in accordance with claim 1, wherein

R'  signifies hydrogen or methyl;

R?  signifies phenyl, optionally substituted by halogen, (C,-C;)-alkyl, CF; or
-N(CHs)2

and pharmaceutically acceptable salts thereof.

3. Compounds in accordance with claims 1 and 2, which are

(RS)-2-(3-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine,

AMENDED SHEET
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(RS)-1-(4-chloro-benzenesulfonyl)-2- phenyl pyrrolidine,
(RS)-2-(4-chloro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine,
(RS)-1-(4-chloro-benzenesulfonyl)-2-(4-fluoro-phenyl)-pyrrolidine,
(RS)-2-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine,
"(RS)-1-benzenesulfonyl-2-(4-chloro-phenyl)-pyrrolidine,
(RS)-1-(4-fluoro-benzenesulfonyl)-2-(4-fluoro-phenyl)-pyrrolidine,
(RS)-2-(4-fluoro-phenyl)-1-(toluene-2-sulfonyl)-pyrrolidine,
(RS)-1-(4-chloro-benzenesulfonyl)-2-p-tolyl-pyrrolidine,
(RS)-1-(4-ethyl-benzenesulfonyl)-2-(4-fluoro-phenyl)-pyrrolidine,
(RS)-1-(toluene-4-sulfonyl)-2-m-tolyl-pyrrolidine,
(RS)-2-(3-chloro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine,
(RS)-2-(3,4-difluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine,
(RS)-2-(3-chloro-4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine,
(RS)-1-(4-fluorobenzenesulfonyl)-2-(4-dimethylamino-3-chloro-phenyl)-pyrrolidine,
(RS)-1-(toluene-4-sulfonyl)-2-(4-trifluoromethyl-phenyl)-pyrrolidine,
(RS)-2-(4-chloro-3-methyl-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine,
(RS)-2-(4-fluoro-phenyl)-1-(4-trifluoromethyl-benzenesulfonyl)-pyrrolidine,
(RS)-2-(N,N-dimethylamino-phenyl)-1-(4-fluoro-benzenesulfonyl)-pyrrolidine,
(R)-1-(4-chloro-benzenesulfonyl)-2-(4-fluoro-phenyl)-pyrrolidine,
(S)-1-(4-chloro-benzenesulfonyl)-2-(4-fluoro-phenyl)-pyrrolidine,
(RS)-2-(4-ethyl-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine,
(RS)-2-(4-ethyl-phenyl)-1-(4-fluoro-benzenesulfonyl)-pyrrolidine,
(S)-2-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine,
(R)-2-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine,
(RS)-2-(4-fluoro-phenyl)-1-(4-methoxymethyl-benzenesulfonyl)-pyrrolidine and
(2RS,3RS)-2-(4-fluoro-phenyl)-3-methyl- 1-(toluene-4-sulfonyl)-pyrrolidine.
4.  Compounds in accordance with claim 1, wherein
R! signifies hydrogen; and
R? signifies furyl, thienyl or pyridyl.
5. Compounds in accordance with claims 1 and 4, which are
(RS)-1-(4-chloro-benzenesulfonyl)-2-thien-2-yl-pyrrolidine,
(RS)-2-thien-2-yl-1-(toluene-4-sulfonyl)-pyrrolidine and
(RS)-2-thien-3-yl-1-(toluene-4-sulfonyl)-pyrrolidine.
6. A medicament comprising a compound according to any one of claims 1-5 or

(RS)-2-phenyl-1-(toluene-4-sulfonyl)-pyrrolidine, (RS)-1-(toluene-4-sulfonyl)-2-p-

AMENDED SHEET
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acute and/or chronic neurological disorders such as restricted brain function caused
by bypass operations or transplants, poor blood supply to the brain, spinal cord
injuries, head injuries, hypoxia caused by pregnancy, cardiac arrest, hypoglycaemia,
Alzheimer’s disease, Huntington’s chorea, ALS, dementia caused by AIDS, eye
injuries, retinopathy, cognitive disorders, memory deficits as well as acute and chronic
pain, schizophrenia, idiopathic parkinsonism or parkinsonism caused by
medicaments as well as conditions which lead to glutamate deficiency functions, such
as e.g. muscle spasms, convulsions, migraine, urinary incontinence, nicotine
addiction, psychoses, opiate addiction, anxiety, vomiting, dyskinesia and depression.
8. The use of compounds in accordance with any one of claims 1-5 or (RS)-2-
phenyl-1-(toluene-4-sulfonyl)-pyrrolidine, (RS)-1-(toluene-4-sulfonyl)-2-p-tolyl-
pyrrolidine, N-tosyl-cis-3-methyl-2-phenyl pyrrolidine, 3-[1-(toluene-4-sulfonyl)-
pyrrolidin-2-yl]pyridine or N-tosyl-2-(3,4-dimethoxy-phenyl)-pyrrolidine,
as well as pharmaceutically acceptable salts thereof in the control or prevention of
illness and, respectively, for the production of corresponding medicaments.
9. Compounds in accordance with claims 1-5 or (RS)-2-phenyl-1-(toluene-4-
sulfonyl)-pyrrolidine, (RS)-1-(toluene-4-sulfonyl)-2-p-tolyl-pyrrolidine, N-tosyl-cis-

" 3-methyl-2-phenyl pyr.rc')lidine,'3~[-1-(toluene—4-sulfonyl)-pyrfolidin-2-yl]pyﬁdine or

N-tosyl-2--(3,4-dimethoxy-phenyl)-pyrrolid'ine as well as pharmaceutically acceptaBle
salts thereof for the control or prevention of acute and/or chronic neurological
disorders.
10. A process for the manufacture of compounds according to any one of claim 1-
5 as well as of pharmaceutically acceptable salts thereof, which process

reacting a compound of the formula

1

Rb
R N 11

with a compound of formula
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and, if desired,
converting a functional group in a compound of formula I into another functional
group and, if desired,
- converting a compound of formula I into a pharmaceutically acceptable sait.
11 Compounds in accordance with claims 1-5, when manufactured according to a

process in accordance with claim 10.
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