WD 00/ 58285 PCT/ EPOQ 02431 1- ARENESULFONYL- 2- ARYL- PYRRCLI DI NE AND

Pl PERI DI NE DERI VATI VES FOR THE TREATMENT OF CNS DI SORDERS The present

i nvent i oXOi%/5%8hcerned wi th 1-arenesul fonyl - 2-aryl - pyr r olACGVERS0/8331

pi peridine derivatives of the general formula R DDR2ZN OSR3 OI 5
wherein Rl signifies hydrogen, |ower alkyl or hydroxy-lower alkyl; R2
signifies furyl, thienyl, pyridyl or phenyl, which is optionally
substituted by 1 to 3 substituents, selected fromlower alkyl, |ower

al koxy, hal ogen, cyano, CF3 or -N(R4)2; 10 R3 signifies naphthyl or
phenyl, which is optionally substituted by 1 to 3 substituents, selected
fromlower alkyl, |ower al koxy, hal ogen, acetyl, cyano, hydroxy-I|ower

al kyl, -CHz2-norpholin-4-yl, |ower alkyl-oxy-Ilower alkyl, [|ower

al kyl -N(R4)2 or CF3; R4 signifies, independently from each other, hydrogen
or | oviemRENHSYLFONYLS2-8R Y WeRYRR@LSI DY HESIAND matmﬁﬂtmm'vhﬂfv%%cﬁd# 30t REAMERT
ConmpowfrdsNODIEORDEREQA | are novel with the exception o

(RS) - 2- phenyl -1 - (t ol uene- 4-sul fonyl)-pyrrolidine and
(RS)-1-(toluene-4-sul fonyl)-2-p-tolyl-pyrrolidine. The manufacture of
these conpolthdgprésentdasaitiodascoterhed Fith 1-4RABulfoRH-2-6APEG)roARR9 24990

Furthernnreﬂ,tq§ freggr t.1ion of
(RS) - 2- BHRSASHNG T vaiiYRs Rk the-seneebiymylapy r r ol i dine is 20 described in Liebigs
Ann. Chem, 762, (1972) 93-105. Pop/04.01.2000 WO 00/58285 PCT/ EPOQ 02431

R? N

5 1
5 wherein
R' signifies hydrogen, lower alkyl or hydroxy-lower alkyl;
R’ signifies furyl, thienyl, pyridyl or phenyl, which is optionally substituted by

1 to 3 substituents, selected from lower alkyl, lower alkoxy, halogen, cyano,
CF;or -N(R%)»;

o R signifies naphthyl or phenyl, which is optionally substituted by 1 to 3
substituents, selected from lower alkyl, lower alkoxy, halogen, acetyl, cyano,
hydroxy-lower alkyl, -CHy-morpholin-4-yl, lower alkyl-oxy-lower alkyl,
lower alkyl-N(R*); or CFs;

R’ signifies, independently from each other, hydrogen or lower alkyl,

15 as well as their pharmaceutically acceptable salts.

Compounds of formula I are novel with the exception of (RS)-2-phenyl-1-(toluene-
4-sulfonyl)-pyrrolidine and (RS)-1-(toluene-4-sulfonyl)-2-p-tolyl-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
20  described in Liebigs Ann. Chem., 762, (1972) 93-105.
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It has surprisingly been found that the conpounds of general formula | are
nmet abot ropi ¢ gl utamate receptor antagoni sts and/ or agoni sts. Conpounds of
formul a. IWQP®S828% st i ngui shed by val uabl e therapeutic prop@CTiEP80/03431 t he
central nervous system (CNS) the tramdsm ssion of stinuli takes place by the
5 interaction of a neurotransmtter, which is sent out by a neuron, wth a
neuroreceptor L-glutam ¢ acid, the nost comonly occurring

neur ot r ansmi tif B#s surprisieshichesn fopag thas therdompeands of geneml ferinakdaraumber  of

physi ol ogh&abotPsIE BRSARate TREp @t Hﬁ@g@él?ﬁs depep t1sts %#&{B%)'u&{ﬁl 5%9 _ LRTS: éfjlr €

divided into two nai n _groups. st main contfol I ed
ion chanr@?t§gu$hédhﬁfadb%h¢ F@egﬁlﬁpmﬁttﬁsreceptors (m3d uR) beI ong to the 10
second mai n group and, furthernore, belong to the famly of

G protein- coqaltﬁ@icerneﬁﬁﬁér@as&ssysté&l (NS a0 LA G AL BIRE RS uof { hese

md uR are known and of these sone even have s types I's of
structlr d{lteﬁf‘éﬁéﬁfﬂ 8 P§ur0tt%85f§ltfer SYTEe isisprt] Qus b e wewront Wéh agyntdresspeorof
secondary netabolites and the different affinity to | ow nol ecul ar wei ght

cheni cal Comogﬂﬂ@ainxctatﬁﬂsﬁle%&lﬂEorh%%W6Uc§rrﬁ?}xe@l?0t?}m ngté/rég(:ﬂge %N%%l@%ee

sub-groups;. 15 n3d and m3 uR5 bel ong t
bel ong t ¢rigicalgplen a layggnpmberef Physiplogsal proresres. 1n@mR8d¢mhdmg to group

L. L g%ﬁgﬁﬂ@sfreer@ﬁt@l@q;mmd@dQ{ty&@ma@'ﬂ gﬁﬁl Etﬂeﬁarﬁ%gﬂg QPm%ﬁ%rfd' rst

group can be used for the treatmnment or vention o chronic
neur ol og|C@BPOH?‘%@F‘(}@P%H%%c%ea“?;eta‘?@m@ghuéam@c Fricepiphy am“xlaR) lehgtmme S

di sease, cQGH r‘flhl\ﬁ%hgl!lﬁﬁ{dj%%&%r ERh .t(gﬂie'f‘@fhh? Rf éspro%Qn plecf’il recgﬁopsm ¢

and acute pain er treatable indicafions In IS connec i‘on ar
restricted brain function caused by b Eass operations or transplants, poor
bl ood suppl y {PTERBE Bigal Aiffessni membebyef t ?Sﬁjrm@hUBgre kiecen arni ofrthess sohnypom a

caused byygy E%%ﬁﬁ%{pééa@g'tﬁézbzﬁfsro?%u&ﬂﬁl 08y @fere fjg%res bhgg abl e
i ndi cations are Huntington's chorea, a trophi teral erosrs (ALS),

25 denentsyathetudycendapy metabeljtes {heide eremte:tffﬁmc/ptatlwy m®1d¢tdzpad7dngltt
par ki nsonhsmi@l coRBbt]dISRRie:BHE @é&@\%{?&’ﬂ'ﬂ%@hﬁ ad”@@&im?t?th%é Jub%o Cfé)sn ditions

which lead to glutamate- deficienc uncti ons € spasnmns,

convul si ons raine, ur|narY i nconti nence, nicotine add|ct|on opi ate
addi ctd on, arﬂ@g& Repelanggrigre b mirlgR2 deg neslsRahelong to group II

and mGluR4, mGluR6, mGluR7 and mGluR8 belong to group III.

Ligands of metabotropic glutamate receptors belonging to the first group 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

20 well as chronic and acute pain.

Other treatable indications in this connection are 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 and hypoglycaemia.
Further treatable indications are Huntington's chorea, amyotrophic lateral sclerosis (ALS),

25  dementia caused by AIDS, eye injuries, retinopathy, 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, opiate addiction, anxiety, vomiting, dyskinesia and
depressions.

30 Objects of the present invention are compounds of formula I and their
pharmaceutically acceptable salts per se and as pharmaceutically active substances, their
manufacture, medicaments based on a compound in accordance with the invention and

their production as well as the use of the compounds in accordance with the invention in



30 Objects of the present invention are conmpounds of fornmula | and their
phar maceutically acceptable salts per se and as pharnaceutically active
subst anceWO 00438386 npanuf acture, nedi canents based on a cof§SGUEREVNE31
accordance with the invention and their production as well as the use of
t he conpounds in accordance with the invention in WO 00/ 58285

PCT/ EPOQ 02431 3 the control or prevention of illnesses of the

af or enentN8 AR, FPrevgRHON Pg@ﬁé?é?ﬁ fghg/atorespentiqaed kinddnsk respecsively, for the

correspor&bagctm%mgg@dh{%r@g(ﬁgﬁgugorrpounds of formula | in the scope of
the present invention are those, in which 5 R signifies hydrogen or

methyl; R2 signifies phenyl, optionally substituted by hal ogen, |ower
al kyl , CF3 orlgfefeN(%ﬂQmouww toyraula ki pheiseppestt thiqmpsent mvgntéeryare those, in
(tol uene-vhigy! fonyl) -pyrrolidine and (RS)-1-
(toluene-4-sulfopnyl)-2-p-tolyl-pyrrolidine and their salts. 10 The

f ol | owt neR ar esigubgglvdeogsn os methdonpounds:

RS) - 2- (R¥ | ; - i g
(RS) - 1- (45 chi ) OPH o NG esPil ROl TRt ROV CEN | i e,

(RS)-1-(4- chl OH&Hsemzenesul f onyl ) - 2- phenyl - pyrrol i di ne,
(RS)-2-(4-chloro-phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidine, 15
(5 i achemany by ol i rE R
(RS) - 1- betBrrastistlbomill-2-p-ehdhysiobdiseangd theipiatts.ol i di ne,
(RS)-1-(4-fluoro-benzenesul fonyl)-2-(4-fl uoro-phenyl)-pyrrolidine,
(RS) - 20 (4- f | UDKeOOREBRIMglate dabdpMsWEREtcottidupny! ) - pyrrolidine, 20
(RS) - 1- (4-chl oro-benzenesul fonyl )-2-p-tolyl-pyrrolidine,
(RS)-1-(4-ethyl -benzenesul fonyl)-2-(4-fluoro-phenyl)-pyrrolidine,
(RS) - 1- ( t@Skene-Ausolfirayl)) 1~ Qolteh @ ysuifpyyly-ghirdidige,

(RS) - 2- (FR&Ph LR des bl HRET3 Bt LRONh ) RYS B T e
(RS)-1-(4-chloro-benzenesulfonyl)-2-phenyl-pyrrolidine,
(RS)-2-(4-chloro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine,

15 (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,

20 (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,

25 (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-benzenesulfonyl)-pyrrolidine,

30 (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,

35 (S)-2-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine,



(RS)-2-(3,4-difluoro-phenyl)-1-(tol uene-4-sulfonyl)-pyrrolidine, 25

(RS)-2-(3-chloro-4-fluoro-phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidine,

(RS) - 1- (4MYPI08¥:85 benzenesul f onyl ) - 2- ( 4- di met hyl ani no- 3- chIP&T&PﬁW@%ﬁl) pyrro

lidine, (RS)-1-(toluene-4-sulfonyl)-%®-(4-trifluoronethyl- phenyl)

-pyrrolidine, (RS)-2-(4-chloro-3-nethyl-phenyl)-1-(toluene-4-sulfonyl)
pyrrolldlne

(RS)-2-(4 (B - @-UBFFEHK?"FI)YDIL((E’J‘FWT‘# g fogwB trYyIoliBmsz enesul f onyl ) - pyrrol i di ne,

30 (RS)-2-(4-fluoro-phenyl)-1-(4- metho methyl -benzenesulfonyl)- pyrrohdme and

(RS)-2-( t m no-,pheny. uor o- benze esul onyl)-pyrrolidine,
(R -1- (Nc%%é{gg Zbé%él‘é?ﬁ?s elnéﬂﬁﬁ %“ thy ?Zl(-t‘?lllﬁ&fr% bl{gféfﬁ’ rRRIR | di ne,
(S)-1-(4-chl or.o-benz 4-fl uoro- phenyl ) - pyrrolidine,

(RS) - 2- (4- et h;@?”ﬁb’ﬁ&ﬂ@ﬁ‘% S?Idéﬁvi‘ Lsul fonyl )-pyrrolidine, (RS)
-2-(4-ethRl - pshgﬂﬁks)hydi:oge@llaxfd uor o- benzenesul fonyl) -pyrrolidine, 35

E@T/ EP(()g/ izzgéomﬁ f!?ﬁlyl thlen (g)rlp%%e 4-sul fonyl)-pyrrolidine, WO 00/58285
(R - 2- (4-ddeubb@rebeadl ) - 1- (t ol uene- 4-sul fonyl ) -pyrrolidine,
(RS)-2-(4-fluoro-phenyl)-1-(4-nmet hoxynet hyI benzenesul fonyl ) -pyrrolidine
and (2RS, 3RS)~.2-.(4-fl uoro- ny|l I-I

- (tol uene- 4- su?%% PYIWFS’HDHE@ % f)éB?H) u”(SlP fornula I, in which 5 R
si gni fi es(Rg)dir- Oge}lﬂor(ﬁbdldaﬁesﬁlfgmlf—I?_ethxe‘hulyl| pyrEdlidemy| or pyridyl; are also

preferred e f.ol ar e s _of ch c rrpounds (RS) -1-
(4- chi'8r of I}J%% Elyw&n ?lj'le’?eg gﬁ“’g) 9}'”?1]#}3%?‘?% ne,

( RS) - 2- t hiR®)-2thitn-3-y{ t1o(tolepee-4-salibhydnyirolpiing.ol i di ne and
(RS)-2-thien-3-yl- I-(tol uene 4- sul fonyl) pyrrolidine. The invention

enbraces all Eer e0|tsorrer Llnf don to the racgmat es. The term
"l ower al kyl " US&dTHTHE rﬁfeegsa erﬁoé%oé??rtﬁ BhS BeGien Otpefagfmaehai n or
branched saturated hydrocarbon residues with 1-7 carbon atons, preferably
with 1-4 15 The teom "vemralkyB ushd mstheptdustt,deetipyibn dengeopydightichpinapy! and

the like. 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 I and their pharmaceutically acceptable salts can

20 be manufactured by

reacting a compound of the formula

bs!
R? : Il

with a compound of formula

II1



The term "l ower al koxy" denotes a | ower al kyl residue in the sense of the
foregoin definition bonded via an oxygen atom The term "hal ogen"
enbracesg‘VPl%fP'?zﬁ% chlorine, bromine and iodine. The conp&GAEPHI24gkner al
fornula | and their pharnaceutically Jacceptable salts can 20 be

manuf actured by reacting a conpound of the formula R ):_ Rz NIl Hwth
a conpound C?f. ormila hal O=i- 3 RI1Il WO 00/58285 PCT/EPOQ 02431 5 and,
i f desire®t® BfPing a functional group in a conmpound of formula | into

anot her fbtﬂﬁffef fugemmﬂ gAM.in lafcoBRS LR @ Hf ot ANKATihtd Uhothdt ”HPQ%EQ ggguﬁ ormul a
mtoap(ghfngeg |caIIy acceptabl e salt. 5 In accordance wt

i nvent i onél priately substituted conpound of formula hI I, for o
exanpl e ( BSveRidgdr ddnasBrdriTesmdia Pytb Qlphdidfeud STl Gflth a suitable
conmpound of fz)rg?rgul zﬁg{l for exgrrpl e tpol uengui sﬁﬁ?&h pe or| de. The

reaction accoyding to knovvn met hods takes place at roomterrperature W t hin
16 houPs in aff ?Cﬁéﬁx{an%WVEﬁ}ﬂe inygptiogy amppRIopiigtelyisabytisutedeomanend of formnula

evapor at i [gfdr Iéﬁ‘arﬁ@l'e‘(ﬁﬂ} 2- (B%O%Jphle'ﬁﬁ) bﬁr@lhcﬁﬁ@|1§’x%gﬁkt{l]wmta€§[ut%gcoéngoundf i ed

extracted suitabl e sol vent, for exa acetate an uri
usi ng knoﬁﬁo faﬂéld@r expmpletelugng- éTsulf%%ﬁblogﬁléuEbe @aﬁIWChQI@hltg;de@p@d to
ani no_gr oyRehdks tdk paedat rabmsmp@mh@kmmi@ﬂod@mn kb VOE OER S xS AP PE
substi t ut ed V\{Ilt h am ns or. converted t
n 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 I which

contains a halogenated lower alkyl group, for example (RS)-2-(4-fluoro-phenyl)-1-(4-

[N}
W

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



ethers. 15 The hydrogenation is preferrably effected with Raney-ni ckel at
roomtenperature wunder normal pressure and the am no group can be

al kyl at edV®YEABWn net hods. The ether formation of benzyl BEI/BPIR431
derivatives can be conveniently carrifed out as follows: A conpound of
gener al fornula | which contains a halogenated | ower al kyl group, for

exanpl e fl uor heny or onet hyl - benzenesul fonyl) 20
pyrroli dl(rﬂ%‘a bsor g“i‘ﬁlé‘?eeﬁrﬂ%l "Bﬁta]gogﬂf G ?FF&LW&P@a‘iSWW%rmWeﬁém@f at 50C
and pur ithé Bkk, BS&l@%M@%bMﬁﬂﬂ% acilBeresubtatie FoHthORrRhtien Al 0gen atomin a

hal ogenat ed | over, @Bkyl r m‘%%*ﬁ am ne can be conveniently carried

out as fAPHRACCURC orltye f PPN | which contains a

hal ogenat ed | ower aIkyI group, for exanple (RS)-2-(4-fluoro-phenyl)-1-(4 25

chloronethyl{hﬁﬂﬂem@ﬁMiimﬂ%&%ewaﬂthﬂhﬁﬂxh§cﬁ %gxMhBPoﬂBhHU&H'”e in DVF
0

for 17. hours at 80C and purified using kpown neth har maceutical ly
acceptablSETERE &Q q’t’ﬁ?ﬂ}’f"é‘étsﬁ’tbétéf“fﬂété& PEseftan W@Mndmﬁfﬁmglalénom

per se angk indlddaged m@rd@@ﬁalrﬂahaag e tﬂ@b%@n Qéuédhﬁ tgofeayfad to be

converted |nto a s? | nor gani ¢ or or?anlc aci ds such as, for exanple,
hydr ochl dP3uifagtyieg Sﬁ’rﬁVBP&B? ERMEOURAS®F farmmlis descaibediin detaikinexamptes
phosphorijcomci d or citric acid, fornlc acid, fumaric acid, nmleic acid,
acetic acid, succinic acid, tartaric aci d, nethanesulphonic aci d,
p-toluenesulg ﬁnIC acid and the |ike are ?U|table.for the formation of

phar maceut i caFP§me A¢RE BHSBICS YA A50VsFVIBAST e conypsatipeiof fandtionphargups in
Conpoundsompoaidsenbahilatiiescabkaid dM ROKESPRS sPEH/ EPOX 02431 6 netal s or
al kaline earth netals, for exanple sodium potassium -calcium magnesium or
the Ii ke, basic am nes or basic amno acids are suitable for the formation
or pharmaceutically acceptable salts of acidic conpounds. Schene 1 gives
an overview of the manufacture of the conpounds of forrmula I 5 starting
from known conpounds. Substituents Rl present in the conpounds of formula I
are introduced according to nmethods known to the person skilled in the art.
The manufacture of representative conpounds of fornmula | is described in
detail in exanples



1-91. Scheme 2 and schene 3 give an overview of the conversions of

functi onal 8rougs in 10 conmpounds of forrmula |I described in detail in
exanpl es V889EB285\D 00/ 58285 PCT/ EP00/ 02431 7 Schene 1 OPRIEPYUIEBICH2O
NH(CH3)JHCI 1V O RZ N~V HC RO7TRR~VI NH/ Ra-Ni RVII R\ N
NaBH4 R N H hal O=SR3 11l 11 O
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RR2NI -1 0=S-R3 11 O WO 00/58285 PCT/ EP00/ 02431 8 R is hydrogen or
| oner al kyl and the other substituents have the significances given
earlier. WOAMERES2 R R2 N _ | O=i1]l \ / CHCQ VIII O /PCI/ERGO3EB N H
RRO RZN-RZNI | | 11 OSI§ 1-1-2 O 5 WD 00/58285

PCT/ EPOQ/ 02431 9 Scheme 3 R

R' is hydrogen or lower alkyl and the other substituents have the significances given earlier.

Scheme 2
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R2 N I 1-1-3 1 _-NU113 1 OH2/ Ra-N R RZNNH2 I- 1 -4 0 The
conpounds of formula | and their pharnmaceutically acceptable salts are, as
al ready. YEQPYSREY above, netabotropic gl utamate receptor BGHEPY®4HNnd/ or
antagoni sts 5 and can be used for tKe treatnment or prevention of acute
and/ or chronic neurol ogi cal disorders, such as psychosis, schizophrenia,
Al zhei mer' s di sease, cognitive disorders and nenory deficits, as well as
acute and chronic pain. Qher treat EMERdi cations are 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 10 and hypogl ycaem a. Further treatable

i ndications are Al zhei mgl' s di sease, Huntington's chorea, ALS, denentia

caused by AIDS, eye injuri retinopathy, idiopathic parkinsonism or
par ki nsoni sm caused by medi cayents as well as conditions which lead to
glutamate- deficient fu \ons, such as e.g. muscle spasms, convul sions,

m grai ne, urinary i ncBnt i nénce,
addi ction, anxiety, vom td

ahcot i ne addi ction, psychoses, opiate
Nesi-a—,\ 15 and déptession. The conpounds
of the present invention aré¢ gr m3 U receptor agonists and/or
antagoni sts. It has been sh&wn that the conpounds of exanples 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, 90 and 91 show

agoni stic activity, the other ﬁpﬁ@iﬁﬁc exanpl es have an

hlj NH,
O:ﬁ < > / I-1-4

The compounds of formula I and their pharmaceutically acceptable salts are, as
already mentioned above, metabotropic glutamate receptor agonists and/or antagonists
5 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 pregnancy, cardiac arrest
10 and hypoglycaemia. Further treatable indications are Alzheimer's disease, 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

15 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, 90 and 91 show agonistic activity, the other specific examples have an

20 antagonistic activity to the mGlu receptor. The compounds show activities, as measured in



20 antagonistic activity to the md u receptor. The conpounds show
activities, as neasured in WO 00/58285 PCT/ EP0O0/ 02431 10 the assa

descri bedVORYHEBS of 50 pMor less, typically 3 Mor |ess, Pﬁ”ﬁ@"i’%@éﬁl y of
0.5 Mor less. In the table bel ow ate shown sone specific activity-data:
Exanpl e No. agoni st/antagonist ICSO (PM 3 agonist 8.22 4 agonist 0.23
88 agonist 0.62 7 antagonist 8.00 18 antagonist 1.37 36 antagonist 0.56
5 cDNA entwdissiy desaribedbealowaot ¥oddtadesosypicalb fivlami®s,aind idalliNak@fipdhr

(Kyot o, lJegsoan) was transiently transfected into EBNA cells using a
procedure déescribed by Schlaeger et. al, New Dev. New Appl. Anim Cell
Techn., Proc. ESACT Meet., 15th (1998), 105-112 and 117-120. [Ca2+]i
measur enent s wén thegeblf belowdiroshowd wntespecifinsétaityatita: EBNA cel |'s after

i ncubation of the cells with Fluo-3 AM (0.5 Mfinal concentration) for 1 10
hour at 37C followed b s th-assay buffer—(PVEM-suppl enented with
Hank's salt and 20 MW&Z%@@%&@@B%M@SWB@ done using a
fluoronetric imaging plate reader (FLIPR, Mol ecul ar Deviices Corporation,
La Jolla, CA, USA). Wen cempounds Weqg,fyal uatjed ggyantiagoni sts they were
tested against 10 Mglutamate as | agoni st. 15 The i nhi bitjion (antagonists)
or activation (agonists)curves were fitted withl a four [paraneter |ogistic
equation giving EC50, 1C50, 4%and H || ce&dstci ent| usPRg the iterative non
linear curve fitting software Origin (Mcrocal Software Iinc., Northanpton,
MA, USA). The conpounds of g@rmulg 1 aggorg'g{ar MECEUt {gat ty acceptable salts
t hereof can be wused as nedicanents, e.qg. in the form of |pharmaceuti cal
preparations. The pharnaceutical 20 preparations can be |adm ni stered
orally, e.g. in the folmof 7tablets, e®@sawst ablets8.08radees,

18 antagonist 1.37
36 antagonist 0.56
5 cDNA 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 uM glutamate as

agonist.

15 The inhibition (antagonists) or activation (agonists) curves were fitted with a four
parameter logistic equation giving ECsy, ICso, 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-



hard and soft gel ati ne capsul es, solutions, emulsions or suspensions.
However, the adm ni WD 00/58285 PCT/ EPOQ 02431 11 stration can al so be

ef fect ed WRV8P$Y  e.g. in the formof suppositories, or PGFERRA y e. g.
in the formof injection solutions. The conmpounds of formula I and
pharmaceutically acceptable salts thereof can be processed with
pharmaceutically inert,.ingrganic or. organic carriers for the production of
5 phar naétéﬁtfc?rb?ﬁ;’ %Sroglifeﬁf%ftiegﬁ%.ta Vat$-dR Ee topn pf seppositotins, erarareetiallse-g her eof |
tal c, stéathefonfiodiméctiohsolm@ibhe and the |ike can be used, for exanple, as
such carriers for tablets, coated tablets, dragees and hard gel ati ne
capsul es. Suitable carriers fqr _soft gelatine capsules are, for exanple,
veget abl e oi Ilri’,e CW&?‘Esfcg{fgr,m éﬁ?niBb?rﬂlaéﬁHICPlilb‘tﬁC%Ptﬁ)@F gtsdheraef candel i ke:
dependi ngro@ssetl héthniaumeceaticilianaelihy@asidBs bANRR ARierok it}?erﬁroaﬁc.ec'onwver ,
usual |y %S%yired.i the case to of soft gg%gﬁlne capsul es. Suitable

carri €r s PPETIIRBUGH BERRETAIGRS: SACes ERTOHA Gty thareof, talepstearicanyd e,

wat er, pel iobsts aBUeliOSle, cah BY @kdd, fH@Rmpld| MGOSEANELs tf(ﬁscaﬂélie&ecoaégi HYBRL S,
vegetabl e oil's and the [ike, can be

such as .al gohol s, polyols, glycerol .
used for d%?&?&%aﬁﬁﬁ)ﬁgg?wapgg%u yitible Brigiafossof grlatnecapatlesareffor onpounds

of for mukgunhplebrébetalSle dil, WaReA s, Bhi- AREESHINGYid i1 IR ihPr
supposi t p : | e, natural or ﬁa?&gﬁgh 0|1§?%&%§%§%§¥%T3, 15

ories are, r exa
sem - | i qAPdPoRAGY fq%ﬁrtge OV LS tase N Ry riersdas: howeutdimpbrrequited phthe vasseut i cal
pr eparat bofisFt EdtieRBbRIlR. NNABRIMA drYRS thSHoURidZ& s Siutiofil yrfflate, WOLLING
agents, enmulsifjers, %%Egﬁeners, colorants, flavorants, salt or varying

t he osnmofYTEXPIBLSWRED Seﬁ%c,ro%?a’é’ﬁrﬁ@u%@eﬂjﬂ@%%ndathﬁ libsiAdhuntasts, Juvdyas can
al so contRbRolstgdlijols, OkB&bl, YOREBREML falhyineatal L{%e%fbt?%h?&ﬁﬁ 3 )S‘gt?)nAs
0

mentioned earlier, nmedicanments containln? a conpoun ormu or a

phar macetRIFEaN 9 viadeeiol et s of sormprunssiol fmenuie b herapeutd wahbyndcaeny.

exci pi enSuidie adrsiersddr supBbfiriePhiret 18 eﬁrﬁé}@,matdﬂaym*}a'rﬁé}red%ﬂs,'ﬁax@s pfocess for
t he production of fUCh medi caments  whi ch conprises bringing oné or nore
conpolind&enairligye paligud rolyohyandrthe Bke-i cal |y acceptabl e salts thereof and,

if desired, one or nore other therapeutically valuable 25 substances into a
gal eni cal  dosagedifion thé PEAHMGEuWaL ftp8(iOks ARLEN RS RREMvEALINb DG

carriers. ... : :
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

o
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.



The dosage can vary within wide limts and will, of course, be fitted to
the individual requirenents in each partlcular case. In general, the
effecti véV@8¥&#EE for oral or parenteral admi nistration | ECHBEPMEERA310. 01- 20
ng/ kg/ day, with a dosage of 0.1-10 n## kg/day being 30 preferred for all of
the indications described. The daily dosage for an adult human bei ng

wei ghing 70 kg a ordingly Iies between Q.7-1400 per day, preferably
bet ween 7 and W@Y’rﬁj r’b%}t%&é‘irea% 6@/@82@@%‘?@% o] angofFi nal |y, ~ as

ment i oned pﬁazfnhdceﬁmcalltﬂ@cdégﬁbféfsalfﬁm%ﬂﬁlﬁ R IfoQ{lEﬂUnaofim%ﬂglrﬁ’Jnts especially for
acce |l e salts thereof or uction %p

phar maceut.i cal |

medi camenfl¥ Coé‘é%éef Bievsatigyof agpts apdier FB‘IO%?D%'F@O@thbWrdﬁrS atthee and/ or

chroni ¢ nefsrahegicirl ke W A48y & w;eétbﬁtheaﬁ%%ﬁn“ oned kind, is also an

obj ect of the invention. 5 Exanple

(RS) - 2- (3 Fl uor o- phenyl ) - 1- (t ol uene- 4 sul fonyl)-pyrrolidine a)

3-Di rrethyl am no-1-(3-fluoro-phenyl)-propan-1-one hydrochloride (1:1) 10 A

stirred m xture of 3-fluoro-acetophenone (10.5 g, 75.7 mol),

par af or mal dehyde (3.79 g, 126 mmol ) pxgingRi ny! am ne hydrochl oride (6.17 g,

75.7 mol ), conc. HO (0.2 m) and ethanol (17 m) was refluxed for 1.5 h.

The clear solution was cooled to OC and diethyl ether (100 nl) was added.

The fornme 3 ?Pﬁmrb héa q t&lﬁ@ﬂ@gdsu diethyl ether and

recrystal |z product (10.2 g, 58 %

as a whitd a@lgampmlﬁppl %Qza%n@ews prapen--ak@y@Mehlorido) 1:1)

4- ( 3- FlpuonQg; s Xt ur

3-di et hyl ampﬂr%g?]?{ II-X %uéé? p%jglru EH; X&Q l-ge%llléa(lﬁs gzggwm&f%arﬁférpﬁl(ﬁléhyd(e§3£8 g,

22.4 mol p la?ﬁdmg’@l)aélgmqﬁmlwmMérqcbloxgieQ6 133, B.tmoh)l),wasc.iHEl (0ved))faad 17 h,

evaporate ract th tate (2

0 ) R A ke e AR BB b Gt fi50 )

bri ne (129thﬁ1 §1003n)) sigh pdddde The fadmed 1ditersdlid mmcedbieitad, \(a:kh)ﬂi witl) diectryil edher

(MS™M) a I 1 was f.,urther
el ?e%?)@%l%ﬁ@romE%Hﬂllﬁﬂyloert%g fgld thg Fzzr ch é/lIO 26&5356(% ea/sr?mL

purified by col'um chromatograp on 5| ' Ca ge
15 solid, m.p. 152°C and MS: m/e = 195 (M™).

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.

]
i

¢) 5-(3-Fluoro-phenyl)-3,4-dihydro-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-NH3 (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




1:3) to vyi eId the product (1.68 g, 42% as a pale yellow solid, mp. 46C
and Ms: mle = 177 (M+). 25 c¢) 5-(3-Fluoro-phenyl)-3,4-di hydro-2H pvrrol e
4-(3-Fl udY@ﬂ?fﬁ@ﬁ@l) 4- oxo- butyronltrl le (1.60 g, 9.03 moPFTEPYR4ed in
MOH (45 M) and 3.5 N MeOH NH3 (45 }rl) was hydrogenated on Ra-N at RT
for 16 h. The catalyst was filtered off, the filtrate evaporated and the
crude projg1 uct pur| i ed by colum chromat o%raph on silica gel (ethyl

acet at e/ @) B HEedsso “Oc“cPfér@eﬂ‘fQi@ headirdid-dihydw--monge (130 gas.74 newbbr | ess

I, M s
00! 5ao8s lg&cjs%t%ﬁlm AN was AR R E b gld%ggﬁyd%m%fw oV ePHE Rkl ik 0

5- ( 3- f | udrastisRamFiure wasstired aid: e dy Then edditionad sefliue, badolwidy (0.2 gmet hanol

(40 m) o AdrbeOy A addCa 300LIDFO NN R (0D 1Y pyildrd ITRLdo Y. the

reaction mxture was stirred en a t1ona IUITi

bor ohydr idésolved brsagurated, W%ISPIWQ Zl@ldéharairﬂxt@thedwtrhlgiwbdsroumnhamuéd for

| h. Th | ,ut
S PO e e e RN L AR D BAE 4olp B0 P "

(70 m) and eéextracted | or onet I ned
or gani ¢ lexgraratedelhe méhwdmwsmwrnﬁed by Qolrrnn, clniomwg(aytys@n)sﬂm gel

evapor at L raphy on
silica gglgmhp(?lgﬁ{hggg/nhg{cﬂgﬁ%iﬁ%%—vsﬁﬂlgﬁ %@eqxﬁﬁ%dﬂﬁgogp 8%}ggsproduct (0.77
g, 699 a&sloglessail &Y @/e =015, (MVB: mie = 165 (M+). 10 e)

(RS) - 2-(3-Fluoro-phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidine To a stirred
sol uta(pnethsﬁ)Rﬁb%m&ofdhuﬁ&yqp(*ﬂanxﬁe)mmrf&RJn' Q0. 24 9. 1.45 mmol ) and
triethylamne (0.4 .8/ mmol) 1n cucnlo omatnane (40 mM) was added at

0C tol uene- 4- sulfon I chI orlde 0.42 g, 2.20 mmol). The m xture was
stirred at° ZRﬁFlrWﬁlrSO%loﬁ of (@papoalierso- Rhe%l&werdhdme\(\&%g I(4fommo)) amd

R L e e
evapor at ddsulfprel laritte (B8 gue? molﬁdﬁhefméf@lrby\’aeﬁty@tchzitIRTz@mléh from et hyl

‘Tigtc ag % Qﬁgﬁﬂ&ea Odlggbmdﬁmam eAHET) bl eRBaded SREEIH Bt 4 L45Rl) Fhe M P-

15 combined orgamc layers were washed with water (40 ml), brine (40 ml), dried (MgSO,)

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-phenvyl)-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 1e 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 le from (RS)-4-(2-pyrrolidinyl)-
30  pyridine and toluene-4-sulfonyl chloride.



Example 2 20

(RS) - 1- (4-Chl oro-benzenesul fonyl )-2-(3-fl uoro-phenyl)-pyrrolidine The
title conp8dWeB28hhite solid, mp. 126C and M5: me = 339 PUFEPAHL4BY epar ed
in accordance with the general met hbH of exanple le from
(RS)-2-(3-fluoro-phenyl)- pyrrolidine and 4-chl oro-benzenesul f onyl
chloride. 25 Exanple 3 (RS)-4- (1-(Joluene-4-sulfonyl)-pyrrolidin-2-yl
-pyridine The title conmpound, pale bEEMﬂP@élid, mp. 158C and Ms: nie = 302
(Mt) was prepared in accordance with the general nethod of exanple le from
(RS)-4-(2-pyrralidinyl) 30 pyrldlne and tol uene-4-sul fonyl chloride. WO
00/ 58285 Hey12=Bagyybdzsaluenerdsylionyl spyrrolidimy - 2- Phenyl - 1
-(toluene-4-sulfonyl)-pyrrolidine The title conpound, white solid, mp.
109C and mum@) RO, (k) sHIRB nppemr@gna Ms: ﬁ]/@c%@ﬁ@ﬁiﬂ?%a%rtegaxteﬁ n gener al
met hod of ex e fron1 (RS) - 2- phenyl - pyrro i di ne and sulfonyl
chlori ae.aCEsza%F%W%ht frergspernl géﬁwérf&mrﬂam frpmp i yA-phsnyt-oyirdlidise add  The
title conpowrd.4- Ldlg,lﬁg,ldm(;yfdesol id, mp. 116C and M5: nfe = 287 (M) was
prepared in accordance with the general met hod of exanple le from

(RS) - 2- phenyl - pyrrolidi ne and benzenesulfonyl chloride. Exanple 6 15

(RS) - 1- (4- Chl or o- benzenesul f onyl ) - Z-EﬁﬁﬁWF pyrrolidine The title conpound,
pale pink solid, mp. 119C and M5 me = 321 (M+) was prepared in
accordance with the general nmet hod of exanple le from

dip)t1-Benzent ) genyl-pympladiae benzenesul f onyl chlori de. Exanple 7

10 The title compound, light pink solid, m.p. 116°C and MS: m/e = 287 (M") was prepared in
accordance with the general method of example 1e from (RS)-2-phenyl-pyrrolidine and

benzenesulfonyl chloride.

Example 6

15 (RS)-1-(4-Chloro-benzenesulfonyl)-2-phenyl-pyrrolidine

The title compound, pale pink solid, m.p. 119°C and MS: m/e = 321 (M") was prepared in
accordance with the general method of example 1e from (RS)-2-phenyl-pyrrolidine and 4-

chloro-benzenesulfonyl chloride.

Example 7
20

(RS)-1-Benzenesulfonyl-2-(4-fluoro-phenyl)-pvrrolidine

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 1e from (RS)-2-(4-fluoro-phenyl)-

pyrrolidine and benzenesulfonyl chloride.

25 _ Example 8

(RS)-2-(4-Chloro-phenyl)-1-(toluene-4-sulfonvyl)-pyrrolidine

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 le from (RS)-2-(4-chloro-phenyl)-

30 pyrrolidine and toluene-4-sulfonyl chloride.



20 (RS)-1-Benzenesul fonyl -2-(4-fl uoro-phenyl) - pyrrolidine The title
conpound, white solid, mp. 100C and Ms. nfe = 305 (M+t) was prepared in
accor danc¥0 /3885 he general met hod of _exanpl e e from PCT/EP00/02431

(RS) - 2- (4-fl uoro- phenyl )- pyrrolidin& and benzenesul fonyl chloride. 25
Example 8 (RS)-2-(4-Chloro-phenyl)-1-(toluene-4- sulfonyl) pyrrolidine The
title conpound, white solid, mp. 121C and MS. nie 335 (M) was prepared
in accordance with the general net Kgample exanpl e Ie from

(RS)-2-(4-chl oro-phenyl) 30 pyrrolidine and tol uene-4-sul fonyl chloride. WO
00/ 58285 PCT/ EPOO/ 02431 15 Exarrp e 9

(RS)-1- (31@- SLpezeansengsfleonyl )y 2-p4(chlordrphemyd phemylidingyr r ol i di ne  The
title conpound mhlte solid, mp. 159C and Ms: nfe = 355 (M) was prepared
in 5 accgrdafeeo 5L R

(RS) - 2- (4- chl or o*%ﬁﬂ%“y"’?“ﬁ%?‘??‘ ”ﬁégegr? 1\353 Ior%s b&Qé‘%‘éEuﬁPfa By

chl or PdeaC‘Ef(%F witpghe general method of example le from (RS)-2-(4-chloro-phenyl)-

(RS) - 2- (AoEbs@RO2 enesul fonyl )-pyrrolidine 10 The
title cog%ound mﬁ??gﬁg%o%m§ﬁﬁggﬂﬁﬁ§’ (2%% M5 mfe = 335 (M) was prepared
in accordance with the general nethod of exanple e from

(RS) - 2- (4-fl uor o- phenyl ) - pyrrolidikempdld- net hoxy- benzenesul f onyl

chl oride. Exanple 11 15

(RS)-1- (4 Chl or o- benzenesul fonyl ) - 2- (4-fl uor ophenyl ) -pyrrolidine The title
conpound{R&hl{&Flugrogphenyly 1 - (#4@ethand biEenefutfory BPOrrohine was pr epar ed in
accordance with the general nethod of exanple e from

(RS) -13- (#nf hHQE&nBQ@rWIV\)hlteQMH %hbdi Necang ms: G & KsREPE GRS LM,

chl oride. Exanple
accordance w1th the general method of example le from (RS)-2-(4-fluoro-phenyl)-

pyrrolidine and 4-methoxy-benzenesulfonyl chloride.

Example 11

15 (RS)-1-(4-Chloro-benzenesulfonyl)-2-(4-fluorophenvl)-pyrrolidine

The title compound, white solid, m.p. 118°C and MS: m/e = 339 (M") was prepared in
accordance with the general method of example 1e from (RS)-2-(4-fluoro-phenyl)-

pyrrolidine and 4-chloro-benzenesulfonyl chloride.

Example 12
20

(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.



(RS) - 2-(4-Fl uoro-phenyl )-1-(tol uene-4-sul fonyl)- pvrrolidine The title
conpound, off-white solid, mp. 128C and M5: me 319 (M) was prepared in
accor dan®¥0 W/ he general met hod of exanple le from PCT/EP00/02431

(RS) - 2- (4-f 1 uor o- phenyl )- pyrrolidin& and tol uene-4-sul fonyl chloride. 25
Exampl e 13 (RS)-1-Benzenesul fonyl - 2- (4-chl or o- phenyl) pyrrolidine The
title conpound, white solid, nlp 1 2C apd Ms: me 321 (M) was prepared
-in accordance with the general &3mBe ldxanpl e Ie from

(RS) - 2- (4-chl oro- phenyl ) 30 pyrrolldlne and benzenesul fonyl chloride. WO
00/ 58285 PCT/ CIYO 431 16 Exanple 14 ﬁRS) -4-f
1- (4- Chl GR81H v 9F Sh PYIr ALY difiene The title conpound,
white solid, mp. 177C and VE: n1e 322 (M) was prepared in 5 accordance

with the nmﬁreadonﬁpﬁlmaplwpift sxanpl e 1hed ;erﬁMs =322 (
(RS)-4-( glldln ) llnég and 4-chl &Pgebenzgﬁéggﬁrnﬂ§¥e H1or|de

Exanpl %e Becor BRe Viltfséﬁzgéﬂ%kmﬁféﬁwof QXa{@l?M%@@- Bisertyipyrrplidingl-yimyeidined The
title compaunehlombiiesablifshyl BhBrid®6C and MS: nfe = 305 (M) was prepar ed
in accordance with the general met hod of exanple le from
(RS)-2-(3-fluoro-phenyl)- pyrrolidine and benzenesul fonyl chloride. Exanple
16 15 (RS)-1-(4-Fl uoro- benzenesulfoﬁ?WPP@1é4 fl uoro- phenyl)-pyrrolidine The
title conpound, light brown solid, mp. 121C and M5: me = 324.2 (MH+) was
prepared in accordance with the general met hod of exanple le from

(RS) - 2- (4RI gzengsation w20 flugrp qihgaylimparraliding or o- benzenesul f onyl

chl ori de. Exanple 17 20

(RS) - 20 (4FHel tRr @nifteny] white {dial #ENOE satl LR =BYE [ | FhdiGepared 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-phenvl)-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-sulfonvl)-pyrrolidine

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 le from (RS)-2-(4-fluoro-phenyl)-

pyrrolidine and toluene-3-sulfonyl chloride.

25 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.



The title conmpound, light brown solid, mp. 102C and Ms: me = 319 (M) was
prepared in accordance with the general nethod of exanple le from

(RS) - 2- (@ PYUPEE: phenyl ) - pyrrolidine_and tol uene- 3-sul f oRFIERM/BA}lde. 25
Exanpl e 18 (RS)-2-(4-Fl uoro-phenyl )-ri-(tol uene- 2-sul fonyl)-pvrrolidine
The title conpound, colorless oil, M52 me = 319 (M+) was prepared in
accordance with the general nethod of exanple le from

(RS) - 2- (4-f1 uor o- phenyl ) - pyrrol i di nfexampledd| uene- 30 2-sul fonyl chloride.
WD 00/ 58285 PCT/ EPOQ 02431 17 Exanmple 19 (RS)-1-(Tol uene-4-sulfonyl)
-2-p-tolyl-pyrrolidine The title conmpound, white solid, mp. 124C and Ms:
me = 31 A TolenerfspHerd)-21p-toylapyeralidinece with the general nethod of
exanple le from (RS)-2-p-tolyl-pyrrolidine and toluene-4-sulfonyl

chl ori des : : : o . — 215 (M .

(RS)-1-( éTlh gh)(<llﬁgrIg %@Bég%%r%hsﬁs? 1cl)cril - £%4p9ta8 \%I §'6§1//rer~o?llba(%3 waiBmFﬁ%edtIPt |l e
conpoudndacagfdanse githithe genepal meRa ofrtamBle rrifeom (BYB2-(pMb)ylypasrohidiepanéd i n
accordan LA . nmet hod of exanple le from ,

(RS) - 2- p?(?% fl?rs){l/l?@g??glsfﬁgéand 4- chl or o- benzenesul fonyl chloride. Exanple
21 15 (RS)-1-(4-Ethyl-benzenesul f onélg) -2-(4-fluoro-phenyl)-pvrrolidine The
title conpound, white solid, mp. 7BGmpld28B: nme = 333 (M) was prepared
in accordance with the general nmethod of exanple le from
(RS)-2-(4-fluoro-phenyl)- pyrrolidine and 4- ethyl -b enzenesul fo nyl

chl or i de(RExkifiChlom-bergenesulfonyl)-2-p-tolyl-pyrrolidine

(RS) - 2- (4- Fl uoro- phenyl )-1-(4-i sopropyl -benzenesul fonvl)-pvrrolidine The

;[ int | ejpcompeund co%hﬁﬁd,%i{eqmi&prﬂp. ?2796Caagg h!}@:m/m:e%% (iﬂ vﬁa@ﬂ;)ep\{lvrae% iR epar ed

accordance with the general method of example e from (RS)-2-p-tolyl-pyrrolidine and 4-

chloro-benzenesulfonyl chloride.

Example 21

15 (RS)-1-(4-Ethyl-benzenesulfonyl)-2-(4-fluoro-phenvl)-pvrrolidine

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 1le from (RS)-2-(4-fluoro-phenyl)-
pyrrolidine and 4-ethyl-benzenesulfonyl chloride.

Example 22
20
(RS)-2-(4-Fluoro-phenyl)-1-(4-isopropyl-benzenesulfonyl)-pyrrolidine
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 1e from (RS)-2-(4-fluoro-phenyl)-
pyrrolidine and 4-isopropyl-benzenesulfonyl chloride.
25 Example 23

(RS)-1-(4-Fluoro-benzenesulfonyl)-2-p-tolyl-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.



accordance with the general nmethod of exanple e from
(RS)-2-(4-fluoro-phenyl)- pyrrolidine and 4-isopropyl -benzenesul f onyl
chl ori de. WOBVE8 | e 23 PCT/EP00/02431
(RS) - 1- (4- Fl uor o- benzenesul fonyl )-2-p8tol espyrrolidine The title conpound,
white solid, mp.112C and M5: nmfe = 319 (M) was prepared in accordance
with the general nethod of exanple le from (RS)-2-p-tolyl-pyrrolidine and
4- 30 fluoro-benzenesul fonyl chl ori §&mpp 230/ 58285 PCT/ EPO0/ 02431 18
Exampl e 24 (RS)-1-(4-Chloro-benzenesul fonyl)-2-(4-nmethoxy-phenyl)
-pyrrolidine The t|tIe corrpound white solid, mp. 133C and M5: me = 352
ARSirleldahlere-k ] xacld mﬁﬁﬂ@xv-méezgéhgm@dlg hod of exanple le
from (RS)-2- (4 met hoxy phenyl) pyrrolidine and 4-chl oro-benzenesul f onyl

chl ori de.THxaM@IeFRind, wh1te sohd P 133° Canql?/l ? 352 $M+H Pwas prfBar.f_ﬁé title

(RS) - 2- (4- Met hoxy-phenyl) ne-4-s pyrrolid
conpouhd,acepfidercessith the gﬁngal I!I}th@dézlﬁﬁkaIVB’kMéfom BS2-2( (Mhartethowphpr@par ed i n
accordan Ie le from

(RS)-2-( ;rfgfhﬁgjxy gﬁ%ﬁgﬁ"a&“‘;ﬁ%ﬁg neﬁég ‘t ol uene- 4-sul fonyl chloride.
Exampl e 26 15

(RS) - 1- (4- Br onmo- benzenesul f onyl ) - 2- §zampleddbo- phenyl ) - pyrrol i dine The title
conmpound, off-white solid, mp. 131C and Ms: nle = 383 (M) was prepared in
accor dance vvlth the gener al et hod of exanmple le from

(RS) - 2- (416D oy il r(tblisehiend-salfioh v4)- pyrostatiteenzenesul f onyl chl ori de.
Exanpl e 27 20 (RS) 1-{4-r2-(4-Fl uoro-phenyl)-pyrrolidine-I|-sulfonyll

- phenyj { t o r 4

o R A R PR Y0 3P L Py MEBGREE

exanpl e |aécqr|d@me(wﬂg) the_generp) methed of example le from (RS)-2-(4- methoxy -phenyl)-

pyrrolidine and toluene-4-sulfonyl chloride.

Example 26

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 1le from (RS)-2-(4-fluoro-phenyl)-

pyrrolidine and 4-bromo-benzenesulfonyl chloride.

Example 27
20

(RS)-1-{4-[2-(4-Fluoro-phenyl)-pyrrolidine-1-sulfonyl|-phenvl}-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.



phenyl)-pyrrolidine and 4-acetyl -benzenesul fonyl chloride. 25 Exanple 28
(RS)- 1- (Toluene-4-sulfonyl)-2-mtolyl-pvrrolidine The title conpound,

of f-whi t V888 mp. 79C and M5: me = 315 (M) was prep&FEEPPEH02431
accordance with the general nethod oi9exanple le from
(RS)-2-mtolyl-pyrrolidine and 30 tol uene-4-sulfonyl chloride. WO 00/ 58285
PCT/ EPOQ 02431 19 Exanple 29

(RS) - 1- (4- Chl or o- benzenesul fonyl ) - 2Eﬁ¥PﬂF§P pyrrolidine The title
compound, off-white solid, mp. 78C and Ms: mle = 335 (Mt) was prepared in
5 accor dag et hod of exanple le from

(RS) - 2- (K3 SyAH T pelizenesuitonyi)- 2 amitelybpHeelidinesul f onyl chl ori de. Exanpl e
30 (RS)-1- (4 FIuoro benzenesulfonyl) 2-mtoll-pyrrolidine 10 The title

conpound ThefitteWbimpeus®| dftlwhite Rolid3 8 aReC ¥RI MY: &n/z = red in
accor dance Wi t h t%&égenergl ﬂ&fd 5 exanpl e lécf?%@(ﬁ“&%mwgﬁp&%ﬁﬁﬁ

(RS) - 2- At GIncihghe genseal e Oﬁqxaawéﬁbefr@*érﬁl%%hﬂfr@ﬁyhyl -phirdidideandanpl e
31 15 ( Rehhdo-b3nfehkRiionpli@mide: 1- (t ol uene-4-sul fonyl)-pyrrolidine The title
conmpound, off-white solid, mp. 107C and Ms: me = 335 (M+) was prepared in
accordance with the general met hod of exanple le from

(RS) - 2- (3-chl oro- phenyl) - pyrrol|d|%§"%ﬂﬁngoluene-4-su|fony| chl ori de.
Exanmple 32 20

(RS)-l-(A;O | or @- ben -2 (3- chlorp‘phenyl) pyrrolidine The
title cofdebhdd-hly AR l-moeliditt MS: nfe = 355 (My) was
prepared in accordance W th the general nethod of exanple le from
(RS) - & ( Fhe hitlecompbend|oft-whiE Eid, #. A8 dnd VbRt 2-N8NEENGIUL LAY in

chl ori de.
accordance with the general method of example le from (RS)-2-m- tolyl-pyrrolidine and 4-

fluoro-benzenesulfonyl chioride.

Example 31

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

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 1le 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 1e from (RS)-2-(3-chloro-phenyl)-
pyrrolidine and 4-chloro-benzenesulfonyl chloride.
25 Example 33

(RS)-2-(4-Fluoro-phenyl)-1-(4-cyano-benzenesulfonvyl)-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.



25 Exanple 33

(RS) - 2- (4 Fl uor o- phenyl ) - 1- (4- cyano- benzenesul fonyl ) -pyrrolidine The title
conpound YO58 te solid, mp. 147C and M5: me = 330 (MSTHRBY/BéHpared in
accordance with the gener al method o20 exanple le from
(RS)-2-(4-fluoro-phenyl) 30 pyrrolidine and 4-cyano-benzenesul f onyl
chloride. WO 00/ 58285 PCT/ EPO0O/ 02431 20 Exanple 34

(RS) - 1- (4- Chl or o- benzenesul fonyl ) -2 {@Pﬂﬁ@ﬁou phenyl ) -pyrrolidine The
title conpound, white solid, mp. 95C and Ms: me = 351 (M) was prepared
inb5 accordance with the general rrethod of exanple le from

(RS) - 2- ( 8y QPPRAZENESBNQTHH]-2 d : ahasiyl) eymrdbidimeenesul f onyl

chl ori de. Exanpl e 35

(RS) - 1- (4nEhide6mPenZe - D dhe title
conmpound, white gllgl id, Wﬂﬁtélst)ﬁﬂy&l)p asmrﬂ%g M %gm‘f’ %ﬁﬁﬁh \%asﬁpr epar ed
in accor G%ﬁ’é@afi&?t‘*ﬁtmhég@@ﬁémth%ﬁ@éme k?xfa?fpl RS)-&-( ﬁmﬁhoxy phenyl)-

(RS) - 2- tggﬁ@hgmg|an@¥[dhpdrbcﬁeﬂgexﬁ§'lgfo gfélh&'{‘? £-benzenesul fonyl chlori de.
Exanpl e 15 (RS (4- Chl or o- benz nesul onyl)-2-thien-2-yl-pyrrolidine
The title corrpound white solid, mp. 84C and M5 me = 328.1 (MtHt) was
prepared in accordance wth the ge legBt hod of exanple le from
(RS)-2-thien-2-yl-pyrrolidine and 4-chloro-benzenesul fonyl chloride.
Example 37 20 fRS)-2-Thien-2-yl-1-(tol uene-4-sul fonyl)-pyrrolidine The
title cofl®uhd4-Ridrpebenatrieslfonyh-2-ligC2andymelidmee = 308. 2 (M-HH) was
prepared in accordance with the general nethod of exanple le from

g8RS) - & U e Binid oY inpBY AL, St B84, APdofe! Henasdnail Eenynehto Wagsrepgéd%(anpl €

accordance with the general method of example le from (RS)-2-thien-2-yl-pyrrolidine and

4-fluoro-benzenesulfonyl chloride.

Example 36

15  (RS)-1-(4-Chloro-benzenesulfonyl)-2-thien-2-vl-pyrrolidine

The title compound, white solid, m.p. 84°C and MS: m/e = 328.1 (M+H") was prepared in
accordance with the general method of example 1e from (RS)-2-thien-2-yl-pyrrolidine and

4-chloro-benzenesulfonyl chloride.

Example 37
20
(RS)-2-Thien-2-yl-1-(toluene-4-sulfonyl)-pyrrolidine
The title compound, white solid, m.p. 108°C and MS: m/e = 308.2 (M+H") was prepared
in accordance with the general method of example le from (RS)-2-thien-2-yl-pyrrolidine
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 1e from (RS)-2-(3,4-difluoro-phenyl)-

30  pyrrolidine and toluene-4-sulfonyl chloride.



( S)-2-(3,4-D fluoro-phenyl)-1-(tol uene-4- sulfonvl) pyrrolidine The title

compound, white solid, mp. 127C and M5: nle 338. 2 (MrH+) was Pared

in accor JXAOY5HKBEh the general method of exanple le from CT/EP00243

(RS) - 2- (3, 4-di fl uor o- phenyl )- 30 pyreélidine and tol uene-4-sul f onyl

chl oride. WD 00/58285 PCT/ EPOQ 02431 21 Exanple 39

(RS)-l-(4-ChIoro-benzenesulfonyl)-2-§3 4-di fl uor o- phenyl ) -pyrrolidine The

title conpound, white solid, mp. 1 - me = 358.1 (MtH+) was

prepared 5 in accordance with the general nethod of exanple le from
RS)-2-(3,4-diflu enyl rrolidine and 4-chl oro-benzenesul f onyl

f:hl ZJri d((a @M_@%ﬁno %enzenezulfog%r/l) 2-(3,4-difluoro-phenyl)-pyrrolidine Y

(RS)-1-(4-Chl oro-benzenesul fonyl ) -2-(4-di met hyl am no- 3-f | uor o- phenyl) pyrro
lidine 1Phdfige tdhpOuROABAESid, \thtm&@hmMsme %%gl%ﬁﬁ d}&@wafﬂ)? ?R)alre Ie

(MtH+) was prepared i.n accordance w t eneral net
from (RS)ACCOrdaneravity thegenakamethpd of @Xaﬁﬁéﬁgﬂ fromy(RSo12t @i4néiflanth-phatyber o

- benzenesyt Qrihe &tH Qthides-bERARLEME EBride.

(RS) - 1- (p-Tol uenesul fonyl ) - 2- (4- di net hyl am no- 3-f | uor o- phenvl ) - pvrrol i di ne
The title conmpound, white solid, mp. 66C and M5: nmle = 363.1 (MH+) was
prepared in accordance with the geﬁ%ﬁ%ﬂ’%ﬁlhod of exanple le from

(RS) - 2- (4-di net hyl am no- 3- fl uoro-phenyl)-pyrrolidine tol uene-4-sul fonyl
chl oride. Exanple 42 20

(RS) - 2- (35 Chlogp bgpzensndfeny g A
title conpound, off- mhlte SO|Id m p. 96C and NB nie 354 2 (N%FH) was

pr epangd TH: GECQTARNGRL, Whith sdIhe nggneral ek Qf f Gasf
(RS) - 2- (3-chl oro- 4- quoro Sheny ? pyrrglldﬁﬁgean uéﬁe'§§§£%$%aiw
chl ori de. acggrdg@g&hwt enera method of example le from (RS)- 2 (4 dimethylamino-3-

(RS) - 1- (4asdiboienbenzadaaie faHHMLth(?ro(—gerﬁlah&[lf?oﬁlﬂ fhidp@- phenvl ) -pvrrolidine

Example 41

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

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 le 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 le 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-phenvyl)-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 1e from (RS)-2-(3-chloro-4-

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



The title conpound, off-white solid, mp. 119C and M5: me = 374.2 (MH+)

was prepared i n_accordance with the general nethod of exanple |le from

(RS)-2- (YeNP/3¥%832 4 30 fl uoro-phenyl)-pyrrolidine and PCT/EP00/02431

4- chl or o- benzenesul fonyl chl ori de. V@$00/58285 PCT/ EPOQ/ 02431 22 Exanpl e

44 (RS)-2-(3-Chloro-4-fluoro-phenyl)-1-(4-fluoro-benzenes

quonyI) pyrrolidine The title conpound, white solid, mp. 116C and M5: me
358.1 (M+) was prepared in 5 acc&xempleddni th t he general met hod of

exanple |l e from (RS)-2-(3-chl oro-4- quoro- phenyl ) -pyrrolidine and

4-fl uoro- benzenesulfonyl chlorlde npl e 45

(RS) - 1- ( 4R&M2dBChlererdrili u-‘ﬂ)1iAﬁthOﬁﬁnh&hﬂ@bﬂﬂiiygnhgmg phenyl)-pyrro

lidine 10 The title conpound white solid, mp. 103C and Ms: me = 398

(MF) was CHRf e t exa | e from

(RS) - 2. (4“@%?%{‘%5%“%0“%“@?“&% g RNER AL TEL 08 Bl BRI o

4- chl ot o-alS@Pf saresvith degenenl Bethad of es@armie &e em1(BS)-2-(3- chloro 4-fluoro-

(RS) - 1- (44 L I m no- 3- chl or o- phenyl) pyrro

o e | Hiehi tﬁé‘gggﬁg?ﬁﬁ“ ARy oenderafy ypd‘th%% 119C and M5 nmie = 382

(Mt) was prepared in accordance with the general nethod of exanple le from

(RS) - 2- (4- di net hyl ami no-3- chl or o- pE&#sbYe4dyrrol i di ne and

4-f | uoro-benzenesul f onyl chloride Exanpl e 47 20

(RS)-2-(3,4-Dichl oro-phenyl) - t ol uene-4-sul fonyl)-pyrrolidine The title

conpound,(R&}-=(dHChleras tﬁmne&ﬂﬁaﬂv 12 6e-dinn thyRmingh 6 - chl 360pl{dy)) -masolidirepar ed i n

accordance with the general met hod of exanpl e Ie from

(RS) -2 rré S 1fieRBhAnBNGAI dotidPH . b5 E 1R 18I L Y& 47 S - gfbrba £ or i de-

(RS) - 1- (?éfcuéwécw@mm@ﬁwyhzetbadpf pfample dniomy(RSpReydimethylamniobidi ne  The

t ' the corpRyBGhelh fr5reRkhing anﬂ&hl&g%eﬂg&eg@fonwc%lorlci%g (MF) was prepared

Example 46

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-sulfonvyl)-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 1e from (RS)-2-(3,4-dichloro-phenyl)-
pyrrolidine and toluene-4-sulfonyl chloride.
25 Example 48

(RS)-1-(Toluene-4-sulfonyl)-2-(4-trifluoromethyl-phenvyl)-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 1e from (RS)-2-(4-trifluoromethyl-

30 phenyl)-pyrrolidine and toluene-4-sulfonyl chloride.



accordance with the general nmethod of exanple le from
(RS)-2-(4-trifluoronethyl 30 phenyl)-pyrrolidine and tol uene-4-sul fonyl

chl ori deWOAY 858285 PCT/ EPOOY 02431 23 Exanpl e 49 PCT/EP00/02431

(RS) - 1- (4-Chl or o- benzenesul fonyl ) - 2-%ﬁ-tr|fluoronethyl-phenyl~yrro|idine
The title conmpound, white solid, mp. 107C and M5: me = 3 (M) was
prepared in 5 accordance with the general nethod of exanple le from
(RS)-2-(4-trifluoronethyl- phenyl)- %V??ﬂFﬂdlne and 4-chl or o- benzenesul f ony
chl oride. Exanple 50
oenzenesulf?nyl)

-24(4,tr|fluoronethyl phegyl) pvrrolidine

prepared in accordance with the generar met hod of exanple le from

(RS)-2-( 4'h§ kitlf k:d)hﬂf)@lﬁﬁ&l RHite sBREM Ip) 1Y ETQHING. Bg cans I\%Uﬂkf&ﬁ(}frgp:}?gdqﬁenesm fonyl

chl ori de.

(RS) - 2- (QC &géhﬁ/gw@ mreshedpleexamply Fedropn YRpv2 A ditiifiaoreniethglti t| e
conmpound hf‘!ﬂ’})‘l)t—ﬁy&&tdl@e arld P—chl%fl@@el?ﬂgesjulf%ﬁyl cmo(? gz, 336.2 (M) was prepared
in accordance w th the general nethod exanp e le from

(RS)-2-(2-chl oro-phenyl)- pyrrolidine and tol uene-4-sulfonyl chloride.
Exanple 52 20 (RS)-2-(2-Fluoro- pheﬁquphﬁQtoluene 4- sulfonyl) pvrrolidine
The title conpound, white solid, mp. 143C and Ms: mle = 320.3 (MrH+) was

prepared _in accordance W th the general nethod of exanple le from

(RS) - 2- (&R -sluskedenzenesilfongl) o epeendl)spyirfadidyde chl ori de. 25
Exanpl e 53

(RS) -1b- (#hEatOESmbeRzERGsKshRMY) ?r4€’<% hl e 95 phenyl % The
title conpound, ite solld, rnp)p aand N%VQ T LgﬁéXBBE%& Q%n

pr epar eda°Priance withahe gengral mathed @ﬁsﬁﬁemale WétdmodRﬁfLZe& armﬂﬂl(eometffyrom
(RS) - 2- ( Bhédywopar ABRAYARd 4-fluoro- -benzenesulfonyl chloride.

Example 51

15 (RS)-2-(2-Chloro-phenyl)-1-(toluene-4-sulfonyl)-pvrrolidine

The title compound, white solid, m.p. 149°C and MS: m/e = 336.2 (M+H") was prepared
in accordance with the general method of example le from (RS)-2-(2-chloro-phenyl)-

pyrrolidine and toluene-4-sulfonyl chloride.

Example 52
20
(RS)-2-(2-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pvrrolidine
The title compound, white solid, m.p. 143°C and MS: m/e = 320.3 (M+H") was prepared
in accordance with the general method of example le from (RS)-2-(2-fluoro-phenyl)-
pyrrolidine and toluene-4-sulfonyl chloride.
25 Example 53

(RS)-1-(4-Chloro-benzenesulfonyl)-2-(2-fluoro-phenyl)-pyrrolidine

The title compound, white solid, m.p. 134°C and MS: m/e = 340.2 (M+H") was prepared
in accordance with the general method of example le from (RS)-2-(2-fluoro-phenyl)-

30 pyrrolidine and 4-chloro-benzenesulfonyl chloride.



30 pyrrolidine and 4-chl oro-benzenesul fonyl chloride. WO 00/ 58285

PCT/ EPOQ 02431 24 Exanple 54

(RS) - 1- (VEPYFRE benzenesul fonyl ) - 2- éZ f1 uor o- phenyl ) - pvr PETEGPHE43IThe
title conpound, white solid, mp. 108€ and MS: me = 324.2 (MH+) was
prepared 5 in accordance with the general nethod of exanple |le from
(RS)-2-(2-fluoro-phenyl)- pyrrolidine and 4-fl uoro-benzenesul f onyl

chl oride. Exanple 55 (RS)-2-Thien- §X§IT1P1$5(1 t ol uene- 4-sul fonvl ) -pyrrolidine
10 The title conpound, white solid, mp. 114C and M5: me = 308.2 (M-H+)
was pr epar ed in accordance W|th the general nethod of exanple le from
(RS) - 2- 144yfiluenprbesizenrtiswifonyhngt (2-dlunenphenybupfroslidinec hl ori de. Exanpl e 56
15 (RS) 1- (4 Chl or o- benzenesulfonyl) 2-t hi en- 3- yI pyrroI|d| ne The title
conmpound,Tishthe&o O'uqd While 50%80& @‘ndrﬂdg ?241% grbf'iﬁﬂ »&“@SreBEx%Bar ed

i n accordance W|t gener al hod exanp

(RS) - 25 t hif @gropdasice wtrhrtbp Bererd meah@ri qﬁﬁz{hmieol-etfmm ER&s (2 dlupto-phemi)-de.

Exanpl e onyl)-2-thien-3-yl-pyrrolidine
The titIi’z’érgrgrpgbr%ngh4\]/%li(cff8%§g?gn 5‘9%2%?%?36‘ and M5: nfe = 312.1 (MrH+) was
prepared in accordance with the general nethod of exanple le from
(RS)-2-thien-3-yl-pyrrolidine and HExdmple5s- benzenesul fonyl chloride. 25
Exanpl e 58

(RS)-2-(4-Cnl oro- 3- n'eth I-phenyl? 1-(tol uene- 4-sul fonyl)-pvrrolidine The
title corBoiAdlhiop f odiipgs: me = 349 (M+y) was prepared
in accordance with the general net hod of exarrpl e le from

(RS) - 20(%}ﬁhltferc%n?poﬁﬁahwhlte?s%hehmylﬂzr@md%s%r&e aih bl enendn b fgny!

chlorid

in accordance with the general method of example le from (RS)-2-thien-3-yl-pyrrolidine

and toluene-4-sulfonyl chloride.

Example 56

15 (RS)-1-(4-Chloro-benzenesulfonyl)-2-thien-3-yl-pyrrolidine

The title compound, white solid, m.p. 120°C and MS: m/e = 328.1 (M+H") was prepared
in accordance with the general method of example 1le from (RS)-2-thien-3-yl-pyrrolidine

and 4-chloro-benzenesulfonyl chloride.

Example 57
20
(RS)-1-(4-Fluoro-benzenesulfonyl)-2-thien-3-yl-pyrrolidine
The title compound, white solid, m.p. 135°C and MS: m/e = 312.1 (M+H") was prepared
in accordance with the general method of example le from (RS)-2-thien-3-yl-pyrrolidine
and 4-fluoro-benzenesulfonyl chloride.
25 Example 58

(RS)-2-(4-Chloro-3-methyl-phenyl)-1-(toluene-4-sulfonyl)-pvrrolidine

The title compound, white solid, m.p. 103°C and MS: m/e = 349 (M") was prepared in
accordance with the general method of example le from (RS)-2-(4-chloro-3-methyl-
30 phenyl)-pyrrolidine and toluene-4-sulfonyl chloride.



WO 00/ 58285 PCT/ EPOQ 02431 25 Exanple 59

(RS) - 2- (4- Fl uor o- phenyl ) - 1- (4- propyl - benzenesul fonyl )-pyrrolidine The
title conpBlleB28zol orless oil, MS: mle = 347 (M) was prep&lddo9/pe4il
accordance with 5 the general nethod2df exanple le from
(RS)-2-(4-fluoro-phenyl)-pyrrolidine and 4- propyl-benzenesul f onyl

chl oride. Exanple 60

(RS) - 2- (4- Fl uor o- phenyl ) - 1- (4-tri f | bseropketSAy| - benzenesul fonyl ) - pyrrol i di ne
10 The title conpound, white solid, mp. 85C and Ms: me = 373 (M) was
prepared in accor dance W|th the general nethod of exanple le from

(RS) - 2- (4RE)-4 Inoremphenyl) ply t4-pidpgl-henzanesulfon vl -pymrolidinet hyl - benzenesul f onyl
chl ori de. Exanpl e 61 15 (RS) 2- (4- Fl uor o- phenyl ) -

1-(2, 46-t e rr The it ound, white
sol i d, mﬁqultfrl}ﬂnﬁ EHH é?)(Porct‘r}'éjsgc &p&% n?% 947' grr?&reidr}n aﬁ ngarn(’fﬁﬁvd@ with

t he ge’nert ganerdhorrtlodd efexapple ledrdm ()Rﬁ?)( R$}~ﬂ210(c4phém/ﬂ))rpyrpdﬂe]rkyda)nd43yr rolidine
and 2,4 I fonyl chloride. Exanple 62 20

(RS) - 1- ( r{()lé?{lor og%e?r‘g?%ﬂs&b%ﬁéenesul fonyl)-2-(4-fluoro-phenyl)-pyrrolidine
The title conmpound, off-white solid, mp. 134C and M5: me = 353 (M) was
prepared in accordance wth the geﬁearraplerﬁét hod of exanple e from
(RS)-2-(4-fluoro-phenyl)- pyrrolidine and 3-chl oro-4-net hyl - benzenesul f onyl
chl oride. 25 Exarrpl e 63
(RS) - 1- ( 2RE]-2 PN07IE ey itk fluoporhdthfy]- hmen@bﬁmwn)pmdsltdihé dine The
title conpound, off Wmte solid, mp.91C and M5: me = 323 (M+) was

pr eparged f le le from
PLEPaLPY 140 cRsERRNE S LTINS moe 2l (5 ol gty ERRIGREE iy
chlori de acmwwme gm?lrﬂmmtifaekample le 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-benzenesulfonvl)-pyrrolidine

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
20
(RS)-1-(3-Chloro-4-methyl-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 1e from (RS)-2-(4-fluoro-phenyl)-
pyrrolidine and 3-chloro-4-methyl-benzenesulfonyl chloride.
23 Example 63

(RS)-1-(2-Fluoro-benzenesulfonvl)-2-(4-fluoro-phenvyl)-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.



26 Exanple 64

(RS)-1-(3- Fl uor o- benzenesul fonyl ) - 2- (4-f1 uor o- phenyl ) -pyrrolidine The
title cop@OHR28Bff-white solid, mp,  101C and M5: nfe = BETEPMH24¥las
prepared in 5 accordance with the geﬁ@r al nethod of exanple |le from
(RS)-2-(4-fluoro-phenyl)- pyrrolidine and 3-fl uoro-benzenesul f onyl

chl oride. Exanple 65

(RS) - 1- (2- Cyano- benzenesul f onyl ) - 2- E&afplegido- phenyl ) - pyrrolidine 10 The
title conpound, light green solid, mp. 101C and M5: me = 330 (Mt) was
prepared in accordance with the general nethod of exanple |le from

( RS) - 2- ( ARSD1le3aFiphenbénzengyifomil ] -2i (ddlnd-phemy pporrblgdiaenesul f onyl chl ori de.
Exanpl e 66 15

(RS)-2-( h eneo I rmldlne Th title
corrpound4rﬂ:€l t?&?e\r/\%l sofg%jw_h(u%@1 %2@ ﬁﬁ él@gg I\Iln?é%{/le "3’%( )waé\BEepﬁF pred in
accor dancﬂecwd@hcetweh d@rg@natll meﬂhhdd)f eiaxm)dampfrerri @Sh+2ef-fluoro-phenyl)- .
(EE;)TPZ (4; rlcﬁ@l;rpe a[?]rae.’)nﬁbgro Ipe\/l%nes gony C ogdepapht hal ene- 2-sul Tonyl chloride.
(RS)-2-(2,4-D net hyl -phenyl )-1-(tol uene-4-sulfonyl)-pyrrolidine The title
conpound, white solid, mp. 130C andxMsplefSe = 329 (Mr) was prepared in
accordance with the general nethod of exanple le from

(RS)-2-(2, 4-di met hyl -phenyl)- pyrrolidine and tol uene-4-sulfonyl chloride.
25 Exanpl(®S68-(2-Cyano-benzenesulfonyl)-2-(4-fluoro-phenvl)-pyrrolidine

(RS)-2-(2, 4-Di net hyl - phenyl ) - 1- (4-fl uor o- benzenesul fonyl ) - pyrrol i dine The

titl 134 d
n | acfor At ol Bl el o i APC Al s PRIM Y0ls BEpafis®PE €
(RS) - 2- ( 2n4cdirdmidayfitipthe gyheral3fethyd pHixadiphe] efinain4RE -0 dr dhioenpaaegl f onyl

chloride. pyYRth%e a%%%SC)P Gl R O%é)nyl ch%C)?ride.

Example 66

15 (RS)-2-(4-Fluoro-phenyl)-1-(naphthalene-2-sulfonyl)-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-phenyl)-1-(toluene-4-sulfonyl)-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 1e 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-benzenesulfonvl)-pvrrolidine

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.



Exanmple 69 (RS)-2-Furan-2-yl-1-(toluene-4-sulfonyl)-pyrrolidine The title
conpound, white solid, mp. 58C and Ms: nfe = 291 (Mt) was prepared in 5
accor danc¥OW/$838% he general nethod of exanple le from PCT/EP00/02431
(RS)-2-furan-2-yl-pyrrolidine and t 81 uene- 4- sul fonyl chloride. Exanple 70
(RS) - 1- (4- Fl uor o- benzenesul fonyl )-2-furan-2-yl -pyrrolidine The title
conpound, white solid, mp. 69C and Ms: nfe = 295 (Mt) was prepared in to
accordance with the general nethod ofxam@epe | e from
(RS)-2-furan-2-yl-pyrrolidine and 4-fluoro-benzenesul fonyl chloride.
Example 71 (RS)- 1-54- Chl or o- benzenesul fonyl )-2-fiiran-2-yl-pyrrolidine 15
The title -2yb(l t (dluerier4-saonyht pyreol@iide (M+) was prepared in
accordance with the general nethod of exanple le from

(E@r{f'ef UTRBTiAe ¥bmBYE B A ps Bl AW BNZE AR AN b A thle

( RS) - 25( 429¢ordapicerwithyhaginsenl presimgd 9f-exappls| ledroen 4R$)uR-Fomy i) ylpwirrodidirdi aned The
title COHRQH&Q,_LI_M'?JY?I s0biid.. mp. 132C and M5: mle = 345.3 (MrH+) was
prepared 1n accordance w t?] t he general nethod of exanple |le from
(RS)-2-(4-N, N dinethylam no-phenyl)-pyrrolidine and tol uene-4-sulfonyl

chl oride. Exanple 73 25 Example 70

(RS)-2-(4-N, N-Di net hvl am no- phenyl ) - 1- (4-fl uoro-benzenesul fonyl)-pyrrolidin
e The tike coMpOIRg.bethink&iISALHD- iR 1O9G.ARHMS: Me = 349.4 (MrH)
was prepared 1n accordancé wih the general nmetnod of exanple le from

(RS) - 2-(4- gl N- di met hy| am_no- phenyl%&}ﬁyrrol i di ne and

4- | uor o- BBHYERHEQTPP Y Whitsiselid. e P- A CG0A2E3 88/ e QAT HPOY VOB $8Par@BnExanpl e
74 10 accordance with the general method of example 1e from (RS)-2-furan-2-yl-pyrrolidine and

4-fluoro-benzenesulfonyl chloride.

Example 71

(RS)-1-(4-Chloro-benzenesulfonyl)-2-furan-2-vl-pyrrolidine

15 The title compound, yellow oil, MS: m/e = 311 (M") was prepared in accordance with the
general method of example e 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-sulfonyl)-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 1e from (RS)-2-(4-N,N-
dimethylamino-phenyl)-pyrrolidine and toluene-4-sulfonyl chloride.

Example 73

(RS)-2-(4-N,N-Dimethylamino-phenyl)-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.



(RS)-2-(4-N, N D net hyl am no- phenyl ) - 1-(

4-chl oro- benzenesul fonyl )-pyrrolidine The title conpound, white solid, mp.
117C and W¢B00/3$2% = 365.2 (M+rH+) was prepared 5 in accor dBEEEP@2#31t he
general nethod of exanple le from( -2-(4-N, N

di met hyl am no- phenyl ) -pyrrolidi ne and 4-chl oro-benzenesul fonyl chloride.
Exanple 75 (RS)-1-Benzenesul fonyl-2-(4-trifluoronethl-phenyl)-pyrrolidine
10 The title conpound, white solid,Exmmple?5C and MS: mfe = 355 (M+) was
prepared in accordance with the general nethod of exanple |le from
(RS)-2-(4-trifluoromethyl- phenyl)-pyrrolidine and benzenesul f onyl

chl ori de(REx2ipINeN7Bir&hylamino-phenvl)-1-( 4-chloro-benzenesulfonyl)-pyrrolidine
(R)-1-(4-Chl or o- benzenesul fonvl) 2- (4-fluoro-phenyl)-pvrroli di ne The title
conpounds a = 33 S pare in
accor danggg\wl%g r?lﬁl)h&}é V\(;aﬂrlfa%lso dp%f %Q%%?@/Fe fﬁﬁ&mp‘* whi prépare

(R) - 2-5( 4irf zlqgolrc’@npm'enbltl)e gqnyrai oieth:hdrtff eandplé-le floar RYeneengsul f onyl chl ori de.
Exanpl e

(S)-1- (4Z ?tggom‘ben aedspyeeiid I?e N4 hpersPezshelfPsr shoridei dine  The title
conmpound, white solid, mp 120C and M5: me = 339 (Mt) was prepared in
accordance with the general method Bfanglanple e from
(S)-2-(4-fluoro-phenyl)- pyrrolidine and 4-chl oro-benzenesul fonyl chl ori de.
25 Exanple 78 (RS)-2-(4-Ethyl-phenyl)-1-(toluene-4-sulfonyl)-pvrrolidine
The titl| Relpeundesulfonyle?-§oltiifluomniethy®dGeandpMoolidthe = 330. 3 (MrH+) was
prepared in accordance with the general nethod of exanple le from

(RS) -, roI| 0 ul f on chl oride. WO

00/ 58 85%&%%1}1%&&%96%%%&%@8@ 95 g;m%%fs m)e e %/IS) was pré{aared n

(RS) - 2- (accBtdnpice phtbrilxé yertrd] meLtMCboﬁJe-xbmpkedmésuﬂa { RSNyL-) 4-prifli@binditye
phenyl)-pyrrolidine and benzenesulfonyl chloride.

Example 76

15 (R)-1-(4-Chloro-benzenesulfonyl)-2-(4-fluoro-phenvl)-pyrrolidine

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 1e from (R)-2-(4-fluoro-phenyl)-

pyrrolidine and 4-chloro-benzenesulfonyl chloride.

Example 77
20
(S)-1-(4-Chloro-benzenesulfonyl)-2-(4-fluoro-phenyl)-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 1e from (S)-2-(4-fluoro-phenyl)-
pyrrolidine and 4-chloro-benzenesulfonyl chloride,
25 Example 78

(RS)-2-(4-Ethyl-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 le from (RS)-2-(4-ethyl-phenyl)-

30  pyrrolidine and toluene-4-sulfonyl chloride.



The title conmpound, white solid, mp. 94C and Ms: nmle = 350.3 (M) was
prepared in 5 accordance with the general nethod of exanple e from
(S)-2- (4P PY$82fhenyl )- pyrrolidine and 4-chl or o- benzenesBETERYY/024H or i de.
Exanpl e 80 29
(RS) - 2-(4-Ethyl -phenyl)-1-(4-fluoro-benzenesul fonyl)-pyrrolidine 10 The
title conpound, white solid, mp. 93C and M5 me = 334.2 (MH+) was
prepared in accordance with the generxamipla®?hod of exanple le from
(S)-2-(4-ethyl -phenyl)- pyrrolidine and 4-fl uoro-benzenesul fonyl chloride.
Exampl e 81 15 (R)-2-(4-Fl uoro-phenyl)-1-(toluene-4-sulfonvl)- pyrroI|d| ne
i t1 éR&aPrdénknlly]-phienyle-1s@hibdorophepzere3@eny])apERARire +174 (¢ = 0.1 in
CHC13) and VB: rﬂe 319 (M+) was prepared in accordance with the general
met hod o r (4o rnezpheny rolidine a
t ol uene- fihgﬁ‘??g!%’g‘i’bgﬁw Sgﬁ%zxrg ?14 E@%% @6 R 530 P M) was prepareg
(S) - 25( 4afopdange phidrihe garm:a(lmmtlumh@f eﬁamplefl@rf;(irjx{@)\fzﬂa)let}@i pRenyThe title
conmpound D20 = -172 (¢ = 0.1 in CHC13) and
VB: rrlepgﬂgfi%ﬁfﬁﬁ§h(%hld%%een%ﬁ%ggm&yg%éﬁ cfance W th the general nethod of
exanple le from (S)-2-(4-fluoro-phenyl)-pyrrolidine and toluene-4-sulfonyl
chloride. 25 Exanple 83 (RS)-3- [ Bxapigt8@ne- 4-sul fonyl)-pyrrolidin-2-yll
-pyridine The title conmpound, white solid, mp. 112C, and M5 me = 302
(Mt) was prepared in accordance with the general nethod of exanple e from
3- (pyr ol [$)n2-P4RAth v phend) A & 4efhobro 3@nteplesidfoayd-suldidimel chl ori de. WO
00/ 58285 PCT/ EPO0/ 02431 30 Exanple 84
(RS) ( r met nz rroI| i.ne The
) 8, IEHOLOmABERY \idkbita ! S TRUIML RRNZENEP UL o) LRV LR gD
pr epar edaccordance with the general method of example le from (S)-2-(4-ethyl-phenyl)-

pyrrolidine and 4-fluoro-benzenesulfonyl chloride.

Example 81

15 (R)-2-(4-Fluoro-phenyl)-1-(toluene-4-sulfonvl)-pvrrolidine

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

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

Example 82
20

(8)-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 le from

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

25 Example 83

(RS)-3-[1-(Toluene-4-sulfonyl)-pyrrolidin-2-vll-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.



5 in accordance with the general nethod of exanple e from
(RS)-2-(4-fluoro-phenyl)- pyrrolidine and 4-hydroxynet hyl - benzenesul f onyl
chl ori de WERH3BE 85 PCT/EP00/02431

(RS) - 2- (4- Fl uor o- phenyl ) - 1- ( 4- net hoxy®et hyl - benzenesul f onyl ) - pyrrol i di ne
10 Reaction of

(RS)-2-(4-fluoro-phenyl)-1-(4-chl oronet hyl - benzenesul fonyl ) -pyrrolidine
(0.50 g, 1.41 mol), which was prepd&e@ptaBdaccor dance with the general

met hod of exanple le from (RS)-2-(4-fluoro-phenyl)-pyrrolidine and

4- br ononet hyl - benzenesul fonyl chloride, with sodi um nethanolate in MeOH
for 80 h @Q{%@;ﬂuﬁrmahenvé)fIM-hydmmbthvbhtrimmesh}f 1Epyhelxdine 0.28 g (52%
of the title conmpound as a white solid, 15 mp. 115C, and Ms: me = 349
(MH). EX : ; o . _ +

(RS) -4-{?11-‘? 2@%‘?’%’? R, white slid, mop- 1071 GiRa MS e ForndA AhsH AV 1S BESRAS o1 i ne
f umar at e inBcgordgnqraith the gerdral method of example 1e from (RS)-2-(4-fluoro-phenyl)-
(RS) - 2- (45 F O 1 =L il or .enesul fonyl ) - pyrrolidine
(0.50 g, %f{r}dfd#a?nl?reo@?%%rgﬁr%g?l%%ﬁ%@@%ﬁl gggé?%ance wi th the general

met hod of exanple le from (RS)-2-(4-fluoro-phenyl)-pyrrolidine and

4- bromonet hyl - benzenesul fonyl chl ofxa@@pledst h nor phol i ne (K2C08, DMF, 80C,
17 h) and subsequent formation of the fumarate (MeOH, diethyl ether)
yielded the title compound as an off 25 white solid, mp. 136C, and M5: me
= 405. 4 ((ﬂﬁ%ﬂ)(ﬁl-FlﬂngphmV@?l-(4-methoxvmethvl-benzenesulfonvl)-pvrrolidine
(RS)-4-[2-(4-Fluoro-phenyl)-pyrrolidine-I|-sul fonyll-benzyl am ne fumarate
(1:0. : j . 1-(4. ) - } 1

(Rey . 3 Jpha0enals o0 Lhyoro phenyl1-{4: chloromethl benganesulfonyhopymrolidine o0
MeOH NH3) (O é&bmeén\vhrﬁbmﬁpre@ﬁre«dﬂnpﬁr@rdmmﬂueh( serdl motitlerchefi et her)

yi el ded i L nhi e i } ] MS: nme =
Pae 5 (PP Ve T LR Re PR P b dng P bEGmetE O
( 2RS, 3RS)bengenesylirg] gdpyida with-Jodivem oetirnelatg indMe@thipr 80 hat GDieyielded
sul fonyl ) Ry "cfy@!allghﬂ& 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-[2-(4-Fluoro-phenyl)-pyrrolidine-1-sulfonyl]-benzyl}-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,COs, 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-phenyl)-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").



The title conmpound, off-white solid, mp. 94C and M5: nfe = 333 (M) was

prepared in 5 accordance with the general method of exanple le froma

m xt ur e. 8YO P@RBBRS) - and PCT/EP00/02431

(2RS, 3SR) - 2- (4-f | uor o- phenyl ) - 3- neth§1 pyrrolidine and tol uene-4-sul fonyl
chl oride. Exanple 89 M xture of (2RS, 3RS)- and

(2RS, 3SR) - 1- (4- chl or o- benzenesul fonyl ) - 2- (4-fl uoro-phenvl)- 10

3-net hyl -pyrrolidine The title conpdinpleB$-white solid, mp. 87C and M&:
me = 354, 2 (MrH+) was prepared in accordance with the general met hod of
exanpl e |M&#@{;&§3RS)-&DA1¢(2RS SHY)- 28y fluozgyghenyl)-3-methyl-1-(toluene-4-

( 2RS, 3SR) si2fof4b fgyulidigehenyl ) - 3 nethyl pyrrolidine and 4

chl orobenzene-sul fonyl chloride. 15 Exanple 90

( 2RS, 3RS) TRe (ite depdsmrdobﬁcny}hx)es%hﬁﬂhhybzﬂc a(ﬁdoMgeﬂ%Asw M@)rwés)prgwré@ld di ne
The title coqgound ff- mh|L agxbg. 2C and ME: ;
prepar &d 1950 RBEVHR FRcssRFPh me ﬁé@&Pe&é 19842 BAXtELGefi PRS,BRSX g

(2RS, 3RS) (2R8(34Rf | w0 DudHdephenyt) 3- ﬁQtHngMbhcﬂl}iE R4 tthedR-ARfonyl chloride.

t ol uene- 4-sul fonyl chloride.

(2RS, 3RS) - [ 2- (4- Fl uor o- phenvl ) - 1- (toluene 4-sul fonyl)-pyrrolidin-3-yll-meth
anol Reduction of

(2RS, 3RS) - 2- (4-f | uor o- phenyl ) - 1- (t olRsaafIé8sul fonyl ) - pyrrolidine-3 25
carboxylic acid nethyl ester, prepared from

( 2RS, 3RS) M2xtare 41 (QRS GRﬁhamdl(IR&%R)el4(mchbﬂr&be@z‘éhb@wml(y-za(mm;dmidlﬁéhvlﬁst er

and tqlue @ﬂhégg chloride in accordance with the general nethod of
exanplg Iy?néﬁ e boron hydride in MeOH yiel ded after aqueous worKk-
up and p i | t n_sil t hyl

HIRE HGALIAo N, GRLIIT CEHAL S ARGl LusR Bl

acet at e/ hexane 1:1 npound as a pa
(M H+) . 3erepgedin wzaislnpcwsmqn@a@ netlggl @eaarppb lAfr‘Badoh etistued oft he

fol I ow ngRaMmRas! 4l LARAHBRPLOAUARS 0! PheRyIF SMUERL QNN STBNNES 4

chlorobenzene-sulfonyl chloride.

348

15

Example 90

(2RS,3RS)-2-(4-Fluoro-phenyl)-3-methyl-1-(toluene-4-sulfonvyl)-pvrrolidine

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-
20 methyl-pyrrolidine and toluene-4-sulfonyl chloride.

Example 91

(2RS,3RS)-[2-(4-Fluoro-phenvl)-1-(toluene-4-sulfonyl)-pyrrolidin-3-yl]-methanol

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

25 carboxylic acid methyl ester, prepared from (2RS,3RS)-2-(4-fluoro-phenyl)-pyrrolidine-3-
carboxylic acid methyl ester and toluene-4-sulfonyl chloride in accordance with the general
method of example le, with sodium boron hydride in MeOH vyielded after aqueous work-
up and purification by column chromatography on silica gel (ethyl acetate/hexane 1:1) the

title compound as a pale yellow oil, MS: m/e = 348 (M-H").



ng/ Tabl et 5 Active ingredient 100 Powder ed.

| actose 95 Wiite corn starch

35 Polyvinyl pyrrolidone 8 Na carboxynethylstarch 10 10 Magnesi um st earate
2 Tabl etWOw¥/g385 250 Exanple B Tablets of the foll ow ng eOWE®el/R2BN ar e

produced in a conventi onal
Powder ed.

manner :

%5 ng/ Tabl et
| act ose 100 White corn starch 64 20 Pol yvinyl pyrrolidone 12 Na

Active ingredient 200

car boxynet hyl starch 20 Magnesium stearate 4 Tablet weight 400 WO 00/ 58285
PCT/ EPOQ 02431 33 Exanpl e C Capsullixampe Ahe fol | owi ng conposition are

produced: ng/ Capsul e

Active ingredient 50 5 Crystalline.

| actose 60 Mcro

crystal l'ine ceflyios@hd4olioldhgcompdidiest PR RLERAE &bentional manner:

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

10 Magnesium stearate

Tablet weight

Example B

mg/Tablet
100

95

35

8

10

N
n
SN

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

mg/Tablet
200

100
64
12
20

S
o
S



Capsul e fill weight 150 10 The active ingredient having a suitable
particle size, the crystalline |actose and the mcrocrystalline cellul ose
are honoyemewissssyy nmi xed with one another, sieved and thePewEPEVO24H| c and
magnesi um stearate are adm xed. The fPnal mixture is filled into hard

gel ati ne capsul es of suitable size. 15 WO 00/58285 PCT/ EPOQ 02431 34

Clains 1. Conpounds of the general formula R 2 RN 0=S-R3 Il Ol 5
wherein R signifies hydrogen, |owerExaniyeCor hydroxy-|ower alkyl; R2

signifies furyl, thienyl, pyridyl or phenyl, which is optionally
substituted byc,Jdul oBthYBBd: 5el eqt m | ower al kyl, |ower

al koxy, halogen?&%&aﬁo, qg%%lggggkfﬁﬂ§§+g%lggi%£gignifies napht hyl or
phenyl, which is optionally substituted by 1 to 3 substituents, selected

fromlower alkyl, |ower alkoxy, halogen, acetyl, cyanang/Qapsidoxy-| ower

al kyl, -QH%ﬁQQﬁQQQ%hp-4-y|, | ower al kyl -oxy-1ower al kyl, Io$ﬁr

al kyl -N(R4)2 or " CF3; R4 signifies, independently from each other, hydrogen
or | ower @nkipllinelcigse h t he exception of 60

(RS) - 2- phemyh e b siolidk UaNgs@- sul fonyl ) -pyrrolidine and (RS)-1-5,
(tol uene-4-sul fonyl)-2-p-tolyl-pyrrolidine

Talc 5
Magnesium stearate 1
Capsule fill weight 150

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.



as well as their pharmaceutically acceptable salts. 2. Conpounds in
accordance with claiml1l, wherein R signifies hydrogen or nethyl; 20 R22
si gni fi eswploegass optional |y substituted by hal ogen, | owerPCalEBoD/0243F3 or
-N(CH3) 2; and pharmaceutically accep®ébl e salts thereof. 3. Conpounds in
accordance with clains 1 and 2, which are

(RS) - 2-(3-fluoro-phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidine, WO 00/58285
PCT/ EPOQ/ 02431 35 (RS)-1-(4-chl oro- béiizienesul f onyl )-2-(3

-fl uoro-phenyl)-pyrrolidine,

(RS)-1-(4-5chlpra- onyle) - 2-phenyl - pyrrol i di ne,

(RS) - 2- (43¢hl g?%’%ﬁgﬁﬁﬁ%%‘%egﬁgerﬁé”lg sul fonyl ) - pyrrolidine,

(RS) - 1- (4-chl oro- benzenesul fonyl ) - 2- (4-fl uoro- phenyl )-pyrrolidine, 5
(RS)-2-(4-fluoro-phenyl)-1-(tol uene-4-sulfonyl)-pyrrolidine,

(RS) - 1- benzenesul f onyl - 2- (4-chl or o- phenyl ) - pyrroli dine,
(RS)-1-(4-fluoro-benzenesul fonyl )+ 2-(4-fl uoro-phenyl)-pyrrolidine,
(RS)-2-(4-fluoro-phenyl)-1-(tolu -2-sul fonyl)-pyrrolidine,

(RS) - 1- (4-chl or o- benzenesul fonyl ) - ol yl -pyrrolidine, 10
(RS)-1-(4-ethyl -benzenesul fonyl ) - | uor o- phenyl ) - pyrrolidine,
(RS)-1-(tol uene-4-sul fonyl)-2-mtol yN“pyrrolidine,

(RS) - 2- (3-chl or o- phenyl ) - 1- (t ol uene- 4- sy fonyl ) - pyrrol i di ne,
(RS) - 2- (3, 4- di f | uor o- phenyl )-1-(t8|"‘u§ﬁ_e84-sul fonyl )-pyrrolidine, (RS)-2-(3
-chl oro-4-fl uor o- phenyl ) -1-(tol uene-4-sul fonyl)-pgyrrolidine, 15
(RS)-1-(4-fluoro-benzenesul fonyl)-2-(4-di nmet hyl am no

- 3-chl or o- phenyl ) -pyrrolidine,

(RS) - 1-5( t Yhgesie- 4- sul fonyl ) - 2- (4-tri f 1 uor onet hyl - phenyl ) - pyrrol i di ne,
(RS) - 2- (4-chl oro- 3- et hyl - phenyl ) - 1- (t ol uene-4-sul fonyl)-pyrrolidine,
(RS) - 2- (4Rf | uor o- phegifles hydrdodd, idh+ ANEMBE Iroxy-lower alkyl;
-benzenesulfonyl)-py?rolid?ne? (RS) -2-(hL?¥%iﬂ%thylan¥no-pheny|)- 1

- (4-Tluor 2 benzenes lélfgl;lﬁﬂleg Qr’yl'? riernoyll,lpc}illrig%’ or phenyl, which is optionally substituted by

1 to 3 substituents, selected from lower alkyl, lower alkoxy, halogen, cyano,
CFsor -N(RY)y

10 R’ signifies naphthyl or phenyl, which is optionally substituted by 1 to 3
substituents, selected from lower alkyl, lower alkoxy, halogen, acetyl, cyano,
hydroxy-lower alkyl, -CH,-morpholin-4-yl, lower alkyl-oxy-lower alkyl,
lower alkyl—N(R4)2 or CF;

R* signifies, independently from each other, hydrogen or lower alkyl,

15 with the exception of (RS)-2-phenyl-1-(toluene-4-sulfonyl)-pyrrolidine and (RS)-1-
(toluene-4-sulfonyl)-2-p-tolyl-pyrrolidine

as well as their pharmaceutically acceptable salts.

2. Compounds in accordance with claim 1, wherein
R'  signifies hydrogen or methyl;
20 R°  signifies phenyl, optionally substituted by halogen, lower alkyl, CF; or
-N(CH3)z;

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,



20 (R -1-(4-chl oro-benzenesul fonyl)-2-(4-fluoro-phenyl)-pyrrolidine,
(S)-1-(4-chl oro-benzenesul fonyl)-2-(4-fluoro-phenyl)-pyrrolidine,
(RS) - 2- (avewbys28phenyl ) - 1- (t ol uene- 4-sul fonyl ) - pyrrol i di n@CT/EPRE)243D-
(4-et hyl - phenyl) -1- (4-f|uoro-benze%%sulfonyl) - pyrrolidine,
(S)-2-(4-fluoro-phenyl)-1-(toluene-4-sul fonyl)-pyrrolidine, 25

(R)-2-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine,
(RS) - 2- ( 4{RBhbr(b-chlnserppyzenesulfopsh Rd3ythsrenpheidnpemastng, onyl ) - pyrrol i di ne
and (2RS(R&FH) (ltﬁfbréJbHﬁeﬁe@lﬂ@H b=l %’bhdme

L (o s chfirds péerf’ﬂx,&?@b@hé‘%#og RORIGAET co furyl . thiemyl o

Atfies furyl, thienyl or
pyri dyl . sRsy:omhm«sbenmeammodﬂme(mmo@hanyrﬁpﬂrr@mné whi ch are

(FS) L4 et e hene AL Al Ao oS Sl ol e

(RS) - 2- t hi(Rh)- 3bynzezlemlfﬂnmbaémhbm-pbwﬂ))pmrdmﬂ, dine. 35 6. A nedi canent

gomﬁreln s: NGRS ?nglftgbgﬁz%x@%sﬂlf?ﬂyl% gr(ggmowﬁhé}ifgu%ﬂ}mde-F’ or (RS)-

(Rg) 1y(t<€>Ré)§2-é}f£{I uQEA-plstyy L- i)leﬂ%ﬁgﬁvlfmlbem@zése PCT/ EPO0/ 02431 36

Dhar naceut s cal (%h‘°r@“°°"e‘?ﬁ%fmg’”‘9‘2c‘a‘d““ i cament | n accor dance vi t h
eu a

5|2f2?@’ g?gﬁhéxégﬁﬁﬁ85“§?“§? 4 1“5?P§8@?LPW5% %% chroni ¢ neurol ogi ca

disorders(ESbh{EﬁmmegmmﬂﬁmEH.bmamb¢munohdma caused by bypass 5 operations

or transpl(ﬁgi §>$3-QHR)'}0 ?hﬁﬂ@ P HIeyletél u‘if%ﬁ&l?g?f'rohdmgl nal cord injuries, head

injuries, ia ca ac arrest, hypogl ycaem a,

Al zhei ner ( %§§2§éé§bﬂumpuﬁﬁnﬁ» dﬁﬂgﬂ@ﬁbméﬁmyﬂﬂsTKMQnent|a caused by Al DS,
eye i nj ur (RS)-25(ichRPRaL foro- 99&@1}1(@111&@%%5% é’ UEBRAYyedeficits as well as

scut e 8GR 001 SRR Dyt ol B PRt LT ekl o o 10

gl ut amat e (R8J- Mtodamy 4-sindfoniy D 12s(4-sifltbronsetRylphe AUS Py RoB@AS TS, convul sions,

m grai ne, (}ggi-g-{(‘@éhloro%-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,

20 (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-
(S)-2-(4-fluoro-phenyl)-1-
25 (R)-2-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine,

(4-fluoro-benzenesulfonyl)-pyrrolidine,
(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
30 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.

35 6. A medicament comprising a compound according to any one of claims 1-5 or (RS)-

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



i nconti nence, nicotine addiction, psychoses, opiate addiction, anxiety,

vom ting, dyskinesia and depression. 8. The use of conpounds in accordance
wi t h any vomeo/sf28c!| ai ms 1-5 or (RS) - 2- ghenyl -1 - PCT/EP00/02431

(tol uene-4-sul fonyl)-pyrrolidine or
(RS)-1-(toluene-4-sulfonyl)-2-p-tolyl-pyrrolidine as 15 well as
pharnaceutlcally acceptable salts thereof in the control or prevention of
illness RA® ldnewemlha\m prmicgpticall agreptibletsalénthefeof and plswoaciutigally

nedi camenfgeptble @HKRAs in accordance with clains 1-5 or

(RS) - 2- phenyl-l-(to uene-4-sul fonyl)- pyrrolidine or

RS) - 1- (tol | f on t ol rrolidine as well as
éhaanacéu |g: e su Hﬁ%%O§HBF§W¥%é?E%?f?r efWE“@dﬁE?%F“B?“ﬁﬁ%W@htion of
acute anddrm/oﬂ&rohrcmaumw@wi disogleesduchlas astdited. brdid. fudctpheaesd bfyOEyptaEke f
f act car one .of ¢ as o
TRt 2ty o SRR SRR LA BBy R Rl R R el |
conpound isjuridsehyporindrasediy pREgINGY, cHidiaRBrigitt hmgb’ommulal,n‘tlzhﬁlmfaﬁs dmd:aae,hal 0
- - S3| Hl1n9né4@nQQﬁ§§38§L§gﬂlgr?@a%g%y AI?HS @ n)dr es q@ﬁﬁ§p§%& (8%%1\{ ding a

functional group in a gompound of fornul’a 0 anot her group
and, if de&PIdsEH; MEBIVEAeRNE anWelbisHifngich f‘lﬂlﬁmla’ ﬁChiZﬁP]éfealaplﬁlmmﬁEéuu cal l'y

accept abl garkilsbnish ok barlGasp@unetaisédbpeeicBABEE ayvvtiNaCdoat fond whichiB&Ito

nanufqgtuqeg'zg giﬂneg %?‘% Sucgg%(;glachrdance mnfh claim10. 12. The
i nvent P ondHtanite de ¥ fynahiens, uscle 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 or (RS)-1-(toluene-4-sulfonyl)-2-p-tolyl-pyrrolidine as
15 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 or (RS)-1-(toluene-4-sulfonyl)-2-p-tolyl-pyrrolidine as well as
pharmaceutically acceptable salts thereof for the control or prevention of acute and/or

20  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

Riﬂ
R? N I

25 with a compound of formula

—R il



- WO 00/58285 37 PCT/EP00/02431

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.

11.  Compounds in accordance with claims 1-5, when manufactured according to a

process in accordance with claim 10.

12. The invention as herein described.

X% %



