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wherein
s R' signifies aryl, which is optionally substituted by halogen;

signifies aryl, which is optionally substituted by halogen or lower alkyl;

R’ signifies -OR’, cyano, halogen, N-hydroxy-amidino, -C(O)-OR, -C(O)NRR",
—N(R')—C(O}-R‘, -N(R'}-S{O)2-R, ~-N(R")-C(S}-NR'R or 5- or 6-membered
heteroaryl groups containing 1 to 4 heteroatoms selected independently from each

10 other from N or O, which are optionally substituted by lower alkyl or cycloalky};

r* signifies cycloalkyl, phenyl or lower alkyl, which is optionally substituted by halogen;

R signifies lower alkyl; -

R'  signifies hydrogen, lower alkyl or cycloalkyl-lower alkyl, independently from each
other; if more than one R’ is present;

15 R" signifies hydrogen, lower alkyl or lower alkyl substituted by a 5- or 6-membered
' heteroaryl group contéining 1 to 4 heteroatoms selected independently from each
other from N or O, which is optionally substituted by lower alkyl or cycloalkyl;

n isan integer from 0 to 5;

as well as their pharmaceutically acceptable salts; with the proviso that

20 1- [4-(methyiphcnyl)sulfonyl]-S-phcnyl-pyrmlidinemethanol is excluded.

It has been surprisingly found that the compounds of general formula I possess
affinity towards metabotrapic glutamate receptors. Compounds of formula I are
distinguished by valuable therapeutic properties.
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neur ol ogi ¢ aFecﬁP%?GB i aipr@@t $sgond main group and, furthermore, belong to the

family of G-protein-coupled receptors.

At present, eight different members of these mGluR are known and of these some
10 even have sub-types. On the basis of structural parameters, the different influences on the
synthesis of secondary metabolites and the different affinity to low-molecular weight

chemical compounds, these eight receptors can be sub-divided into three sub-groups:

mGluR1 and mGluRS5 belong to group I, mGluR2 and mGIuR3 belong to group II
and mGluR4, mGluR6, mGIuR7 and mGluR8 belong to group II1.

15 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

well as chronic and acute pain.

Other treatable indications in this connection are restricted brain function caused by
20 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), 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
25  e.g. muscle spasms, convulsions, migraine, urinary incontinence, nicotine addiction, opiate

‘addiction, anxiety, vomiting, dyskinesia and depressions.

_ Objects of the present invention are compounds of formula I and pharmaceutically
acceptable salts thereof, racemic mix'ture:s, and their corresponding enantiomers, the above-
~mentioned compounds as pharmaceutically active substances, their manufacture,
30 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 the control or
prevention of illnesses of the aforementioned kind, and, respectively, for the production of
corresponding medicaments.



Sul fonyl -pyrrolidine derivatives A fast aspect of the pr esent i nvention
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A fourth aspect of the present nvention provides compounds of formula I as defined

above as well as pharmaceutically acceptable salts thereof for the control or prevention of acute

and/or chronic neurological disorders.



L-glutam c acid, the nost commonly occurring neurotransmtter in the CNS,
plays a critical role in a | arge nunber of physiol ogical proc se The
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(2R,55)-5-{2-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-ylj-ethyl}-2- |
methyl-2H-tetrazole,

20 (2R,55)-5-{2-[5-(4-flucro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl}-ethyl}-1-
methyl-1H-tetrazole,
(2RS,5RS)-5-{3-{5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl}-propyl}-1-
methyl-1H-{1,2,4]triazole,
(2RS,55R)-5-{2-{5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-ethyl}-1-

25 methyl-1H-[1,2,4]triazole,
(2RS,58R)-3-{2-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl] -ethyl}-1-
methyl-1H-{1,2,4}triazole,
(2RS,5RS)-1-{3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyzrolidin-2-yl)-propyl}-1H-

N [1,2,4]triazole, SRR N | - T

30 (2RS,5RS)-1-{3-[5-(4—ﬂuoro-pheny1)-1_-(toluene~4-_sul_fony1)_—pyrrolidin—Z—yI]-propyl}-lH-

- imidazole, T T ‘
_ (2RS,5RS)-1-{3-[5-_(4_-ﬂuofo-phenyl)-1-(toluene-é-sulfonyl)—pyrrolidin—2«}*1]—propyl}-lH—
pyrazole, B
(2RS,5RS)—1—{3—{5-(4—ﬂlioro-phenyl)—I—(toluene—4-su1fonyl)_-pyrrolidin—Z-YH—propyl}-lH-



Accordingly, a second aspect of the present invention provides a nedi canent
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invention p ovi des cohpounds of fornula | as defined above as well as
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PCT/ EPO1/ 071 Pref erred conpounds of fornula I |n t he scope of the

pr esent lmVQm 59)3 quqst(hmro-Eﬁenﬂﬁl-((!%hféﬁeﬁﬂ-ﬁﬂ‘foﬁ ol Fn-8:- Rg?g%ﬁglg

het er oaryl groups contai ni ng het er oat ons
- from each oPHE#O®som N or 0, which are optionally substltut ed by Iovver 5

al kyl or cy I
wherein t heq%fe)?gjr(%ag ﬁgs(gﬁgfﬁg‘g #)Me@ifi g olhga%f r%‘%&gngg'rzﬁ?ﬂ%é}? ?Lgrgpil}ll
[1,2, 4] tri azethyl- I[IE[IZ,ZA]Itmaﬂc,azol e or tetrazole, which is optl onal ly
:3 2 f\t Icz)lrjr;[)gg rggf( SW i {ai f’Sy 414 oro eny 5 liyatoluel;ggl-];u Hn%“-g)gm?}{d?n-% Tguty }- ?{{
(2RS, 5SR)5 5{{.2A4)ktatdlef | uor o- phenyl ) - 1- (t ol uene- 4-sul fonyl)-pyrrolidin-2-yl]
-et hyl } - 3- oxadi azol e, (2RS, 5 [
5- (4-f1 uor o%gﬁbﬁ -1{14(6%@ ophenyl-drife yeqeyﬂl—slé%qrwﬂhpﬂrqhdm&ﬂ}«b]xtyizMH-
met hyl - 2Ht eda3R! e,
(28,58)-1-{4-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-butyl }-1H-
imidazole, or | |
20 (2S,55)-1-{4-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfon y1)-pyrrolidin-2-yl}-butyl}-1H- .
11,2 4]triazole.

Further preferred compounds of formula I are those, wherein the heteroaryl group is

selected from [1,3,4]oxadiazole or oxazole, which is optionally substituted by lower alkyl or
cycloalkyl.

25 The following are examples of such compounds:

| (ZRS,55R)-2-{2-{5-(4-flucro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-ethyl }-
.. [1,3,4)oxadiazole, |
: ) '_ : (2ZRS,58R)-2-{2-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrmrolidin-2-yi]-ethyl }-5-
- methyl-[1,3,4Joxadiazole,
30 '(2RS 3SR)-5- {2—[5 (4-fluor0-pheny1)—1 -(toluene-4-sulfonyl)-pyrrolidin-2-yl]-ethyl }-
' :'-'oxazole )
o l(2RS SRS)-? {3 [5-(4-ﬂu0ro—pheny1) 1-(toluene-4-su1fonyl)—pyrrohdm-z-yi] propyl}-
.3 4]oxad1azole or



(2RS, 5RS) - 5-{3-[5-(4-fl uoro-phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidin-2-yl]
-propyl }-2- 15 nethyl -2Htetrazol e,

(2RS, 5RS) - 5 4- (4-fluoro-phenyl)-1-(tol uene-4-sul fonyl)- %grgrBW&P[H_Z yl]
-butyl }-1-% {?P"*IH—tetrazole (2R, 59) - 5- {2 [5-(4-fluoro-p 10713

I -(tol uene-4- sulfonyl) pyrrolidin-2-yl]-ethyl}-2- nethyl-2 H-tetraxol e, 20
(2R, 5S)-5-{2-[5-(4-fl uoro-phenyl)-1-(tolu€ ‘n% -sul fonyl)-pyrrolidin-2-yl]-e
thyl}-1- net : razql e, i L

(2RS, 5RS) - 5- %ﬁ éR%Jﬁﬁ'ﬁtr" 1514 @Wé‘h?hﬁ“ﬂkt106’#%ﬁﬁc—%ﬂ&ywt)mqlﬂgyary&pr@pﬁl}ziy| ]
-propyl }-1- EH?Y{H*, dxadliaZott] triazole,

(2RS, 5SR) -5-{2-[5-(4-1l uoro-phenyl)-1-(toluene-4-sul fonyl)-pyrrolidin-2-yl]

-ethyl}-1- 25 e I G% §4tr|azole

(2RS, SSR) 3-{2-[ %heffﬂf Fi§<¢ presyrpaunds phfogmute Yimwhichny| ) - pyrrol i di n- 2-yI |
ey} 1 TR gkl @ o Rezghe, (2RS 5R9)-1-(3-

[ 5-(4-fluoro- ‘Fheny ne-4-sul fonyl)-pyrrolidin-2-711 -propyl }-1H |
1, 2,41 trbazRl e, sigfifies cycloalkyl or lower alkyl which is optlonall substituted by halogen.

(2RS 5RS) - 1-{3-[5- (4f|uoro phenyl )-1-(tol uene-4 Y fonyl) -pyrrolldln 2-yl]
-propyl}-IHimd

(2RS, 5RS) - 1-{ 3- [?ﬁ?E)ﬁPWM%FSWF’)OfWE]ﬂW@Bﬂ@@ sul fonyl ) -pyrrolidin-2-yl]

-propyl }-1 H 55891 d -
(L TBY 11 e eRd b bane i adlicadd [+ (4 fuoraphen) Jrttolyens g-salfonyl)ey

2 9 DEC 2004Pyrv@hidioZopsmathytivargde)/ 07135 -4 tetrazol e,

2RS, 5SR) - 3- |
]S | uor o- p?]en @SR m')%%lgng 4%%%0 T?Cl%él? 13- ferss Phexfyn%stl h&/?lferfe -4-sulforiyl)-

1, 2, 4] ox i a&m@h 1'(1 | poryyliramide,
2-[5-(4-1l - di n= - Vi -1H
2 [[1(2 A Lore e g@%&aﬁm 4@ - 20 oAV bR Nidadd 2 Syt
3-[5- (4-fl uoPHI@FFEﬁ@I'yH*PIQP)d} @l@ﬁk’«4 sul fonyl )-pyrrolidin-2-yl]-propyl }-I1H

, 2, 4]t

515l (11 or e S ha A (G oro phamtolupne- soultamyliprrolidior 2 allpiopyl | 1y
i m dazol e, acetamide,

15 (2RS,5RS)~N~{3-[5-(4-ﬁuoro-pheny1)—_1~(toluene-4-sulfonyl)—pyrrolidin-z-yll-propyl}-
propionamide,
(2RS,5RS)-N-{4-{5-(4-fluoro-phenyl)-1-(toluene-4- sulfonyl) pyrrolidin-2-yl}-butyl}-
acetamide,
(2RS,5RS)-N-{5-[5-(4-fluoro-phenyl}-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-pentyl}-
20 acetamide,
| (28,55)-N-{3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-propyl}-
_ acetamide, o
- {2RS,5R$)-2,2,2-trifluoro-N-{3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-
yl1-propyl}-acetamide, or
25 (2RS,5RS)-N-{3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl}-propyl}-
' isobutyramide.

Also preferred are compounds of formula I, in which
o R’ signifies -OR' and
B R ' signifies hydrogen or methyl.

T 30 . The following are examples of such compounds:
B (2RS,5RS)-3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-ylj-propan-1-ol,
(2S,58)-3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-propan-1-ol,
(2RS,55R}-2-{4-fluoro-phenyl)-5-(2-methoxy-ethyl)- 1-(toluene-4-sulfonyl}-pyrrolidine,



-1-13-[5-(4-fluoro-phenyl)-1-(tol uene-4-sul fonyl)- pyriglmgj Boog- Yl 1-p

-1 H razole, (2S,55)-5- (

fI 6’?% Pényl ) - 1- (t ol uene- 4-sul fonyl ) - pyrrol i di n- 2- PCEEPOHRIPS } - 1-
H- [

[

1,2,4] triazole,
(2RS 5R)-1- {4- 5 (4-fl uoro- phenyl)-l-(tol-ﬁene 4-sul fonyl)-pyrrolidin-2-yl]
-buty - 4]tr|azole gZRS 5RS) - 2-{

1H 151, 2,
4- [5 (4 fl uéi!%s ﬁ# 1 ($=fuore-phersi: 43s!utti101ﬁ}yp)‘0m’9/)r-idtqlmhm-f?-sy]fqmyﬂ))jpyﬂroljdxﬁbj-

tetrazol e, -f=_ca_ g ~

4-[5-(4-fl uor 0- - ﬁ%? J" [I[5 (“iflyorgphemyly-)- (tolljll!qrngﬁttyf‘jlfoﬁw RSOl 2 i putgney el 95 11
i m dazol e, d2S 25) @-Z&-fﬁféfe—-phényl)-s ~(4-methoxy-butyl}-1-(toluene-4-sulfonyl)-pyrrolidine.
4-[5-(4-fluoro-phenyl)-1-(toluene-4-sul fony])-pyrrolidi n-2-y|]p butyl}-I1H

[1,2,4]triazol eq Furl &ﬁﬂgﬁgugaﬁgge&ggpgﬁgpwgﬁiw&or la | are those,

mhereln t he heteroary gr oup oxadi azol e or

oxazol e, swikch isignéfis -Q@)NB'RSuidt i tuted by | ower al kyl or cycloal kyl. 25
The fol |l ow are exarrpl es of such conpounds: (2RS, 5SR) - 2-{

2-[5-(4-fl uégo sieaHies hydrogen prlewer alkghantdony | ) - pyrrol i di n-2-yl]-ethyl }-

[ 1, 3, 4] oxadipazol

2.5 (4 f L Sﬁggh%g)ﬁ PRRL Idwer allyl or ot e B 2o f e

met hyl -[1, 3, 4] 0215 goup containing 1 to 4 heteroatoms selected from N or O, which is

(2RS 55R) 5. (2 [o%tl()f}alli:\gdﬁ%tﬁu&ﬁ%’}ﬂ)%&ﬂﬂk}ﬁ%?kﬁ&%(ﬁ sul fonyl ) - pyrrolidin-2-yl

]-ethyl } oxazoleée

(3-[5-(4-fluoro-phenyl) (toluene 4-sul fonyl)-pyrrolidin-2-yl]- propyl }
[ 1, 3, 4] o¥adi azolﬁ‘ @‘iownsamamm of weheeroRssds:PCT/ EPO1/ 07135 -5

(2R, 5R5) (bR, Bﬁsﬁﬁf[‘il{@fﬂ?fo%%ﬂ&’ﬁs)l} A (&gﬁé&é@ g?ﬁ%@é‘i éﬁ?éﬁ dAmP)’Erlg gc!engin% d?ac}’df}

propyl }-5- nethy 3, 4] oxadi azo urt are npoun
formula I, |aﬁ11dh|0éh si gnl fies -N( R' ) C(O-RR and 5R~signifies cycl oal kyl or

| over al kyl, 2R3y '5&4%&8'}?14&91) SURSILkAM L By 328 -G 3 pr%plo Whiige. 2" €

exanpl es of such co
Compounds of formula I, in which
15 R’ signifies -N(R')-S(0);-R and
R signifies lower alkyl and
R'  signifies hydrogen, lower alkyl or lower alkyl substituted by a 5~ or 6-membered
heteroaryl group containing 1 to 4 heteroatoms selected from N or O, which is

optionally substituted by lower alkyl or cycloalkyl,

20  are also preferred.

(2RS,5RS)-N-{3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yi]-
propyl}-methanesulfonamide is an example of such a compound.

Theinvention embraces all stereoisomeric forms in addition to the racemates.

The term "lower alkyl" used in the present description denotes straight-chain or
25 branched saturated hydrocarbon residues with 1 to 6 carbon atoms, preferably with 1 to 4
carbon atoms, such as methyl, ethyl, n-propyl, i-propyl, t-butyl and the like.

The term "cycloalkyl" denotes a saturated carbocydlic group containing from 3 to 7
carbon atoms, preferred are cyclopropyl and cyclopentyl.

o The term “cycloalkyl-lower alkyl" denotes a lower alkyl residue as defined above
30 which is substituted by a cycloalkyl group as defined above, preferred is cyclopropylmethyl.



(2RS, 5SR) - cycl opropanecar boxyl i c acid [5-(4-3$uoro-phenyl) - 004
I-(toluene4sul“]‘ %5)5 p yrrolidin-2 -yl-nethyl] -am de, 22 /’EDgé

-cycl opr opanecarBoxyfre acid (Sererihas
{3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulforiyl)- |0 pyrrolidin-2-yl]
-propyl) -amde, (2S,5S)-cyclopropanecarboxylic acid

{3- [ 5- (4- f1 uor o- phen¥he tedm tHalwket derofes Bubd R Horine s HRkE beld Ba2ey! ]
-propyl }-am de, (25R, 5SR)-N-{

3- [ 5- (4- 1 uor o- phenyirhe thend t:QfrU8HEs the bR droR¥d Qo AaikonsRESPWohe

acetam de, 15 fu

(2RS, 5RS) - - N-{ 3- [idu ying honsi08 mers fused ringy i ahich at least ensrips s asgmatisiin eatwen. y |
] - propyl {- propi @!‘ﬂimédewlg@%eﬁﬂsynﬂkﬂmquhﬂw{S - (4-fluoro-phenyl)-1-
(toluene-4-sulfonyl) -pyrrolidin-2-yl] -butyl} - acetam de,

(2RS, 5RS) - N- {55 [ 5-  The term "heteroaryl" means the monovalent aromatic cychc radica] mcorporatmg

(411 uor o- pheny! kool glyeGans b b DU LAYl RS i) o

[ 5- (4-fl uoro- pheﬁgalet)erqatoens(ﬁrlef@qiézmm Yok Pderybrrcep furylopyrmilyh 1 B-itidazplploliid } -
acet am de, (2RS, 5R3hzold, 42 &uaerzbm H@fp?fa%l 1[4-p oﬁyfr 44 ly,%ﬂarypfi@rb\!;&zl)ryh 3-

t ol 4-sul f
(2Rs SRS) - N (3. | SFphvE PGS Slstdah H?’Llll%#ﬁtr g G T By Prelrireio- y1
-propyl }- isoBut ?Haﬁh%ﬂaml}é»dl P biatiazell, Hsedloodpealyidd, 2 odadiemiil,aHL, in
which signifies tetn%lyl@!}dte‘@ﬂaﬂﬂ‘ﬁ f(i,89 41’3{(&;’1%@? (P8, S@F:ngﬁﬁhzoly-ﬂl?l faé?l alzaw PEiaa! ©

exanpl es of such conm

(2RS, 5RS) - 3- [ 5- ( AVFf u%Tpé’r‘Bﬁ‘%WWY“i“’(“E/’oﬁndél?fé‘ dibyden Jegigfivys: b hebreaml BOBPY | - pr

opan- | - ol ] optionally substituted by lower alkyl or cycloalkyl.

(2S, 58)-3-[5-(4 fl uoro- phenyl)-1-(tol uene-4-sul fonyl) pyrrolidin-2-yll-prop
an(l | ol, (2RS, |58R) Prefefrdd irk tiRIfélloptiRBYhomBerddChefiRdahg %eli'ﬁl-l)mdazolyl 1H-

| - (tol uene-4-

PCT/ EPO1/ 07138 - ’9‘;% l%ﬂﬂ Bl 12 ek “‘c}?f %f}’sd‘ it f‘ﬁ%ﬂaﬁz‘ﬂ%pw )-1-
(t ol uene- 4- sul f oRy-$loxAmkiazelyl efapalyl, 1H-tetrazo ZH-te‘-‘razolyl

(2RS, 5RS) - 4- [ 5- (4- fI uor o- phenyl ) - 1- (t ol uene-4-sul fonyl)-pyrrolidin-2-yl]-bu
tan-1-ol, or (2S, 5FweRerfdi6-friecmbeed ptenythi)grms Mpm}moxwfmiw 1)- |
--(tol uene-4-sul fonylg 1%Enrol i di ne.
fitth aspect of the present invention provides a process for the manufacture of
compounds of formula I as defined above as well as of pharmaceutically acceptable salts
thereof, which process comprises

20 reacting a compound of the formula

with a compound of formula

to obtain a compound of formula.



Further preferred are conpounds of forrmula I, in which Rs signifies
-C(ONR R and R signifies hydrogen or |ower alkyl and R’ signifies

hydr ogen, |ower al kyl or |ower alkyl substituted by a 5- or gr
heteroaryl group containing 1 to 4 heteroatons sel ected froni whi ch
is optionally substituted by | ower alkyl'br cycloal kyl . 10 The follomnng
are exanpl es of such conpounds:

(2RS, 5RS) - 5-[ 5- (4-f | uor o- phenyl ) - | uene- 4-sul fonyl ) -pyrrolidi n-'2-yl ]-pe
ntanoi c acid ‘am de, or (2R 5S)-3{] ]* :
5- (4-fl uoro- phenyl ) - 1- (t ol uener%- strjhfon [()H:p;frr olidin-2-yl] -propionanide.

Conmpounds of formula I, in which id R3,signifies -NR)-S(0)2-R and R
signifies lower alkyl and R si glﬁl Fiffydrogen | ower al kyl or |ower alkyl
substituted by a 5- or 6-nenbered et eroaryl group containing.1 to 4

het er oat ons :sel ected from N or O ich is optionally substi tuted by Iower
al kyl “or cycloal kyl, 20 are al so preferred.

(2RS, 5RS) -alﬂd{ﬁd&ﬁre(cm fI uoro phenyl)-1-(tol uene- 4 suI fonyl)-pyrrolidin-2-yl]

- propyl }-net hanes f de is_am, exanple. o oun he

| nvent | on CREMHDES rBup S6Roin B of Giemols ERTE So0er FiEtionrhs
25 The ter, uILovver al kyI used in the present description denotes
straight-chain or branched saturated hydrocarbon residues with | to'6
car bon ‘t 6w, f‘éﬁ“ﬁ?@rably with 1 to 4 carbon atoms, such as nethyl, ethyl,
n- propyl , éon ghmhaphuhwofﬁi}%m&lpuimK?harm&ehﬁeany&xsﬂtﬂﬂkmt denot es” a

saturat ed car clic*group containing from3 to 7" .carbon atom; preferred

are cycl opropyl and cycl opentyl The term "cycl oal kyl - | ci_enot es
~a.lower al kyl @cm s&f ferayl ﬁéamar@ifoée%mﬁ dig qlma Ye‘ii‘c%“%“g

“cycl oal kyl t b&HoR ROYS anthef HIncBOndl $r | opr opyI met hyl . WO
65 0oens R B2ufSh bOGHoRROKE andhe! Bkl Frolf O ogen" denot es
fluori ne, chl orA siwsth abgregifrilee presdng indintien provides compounds of formula I as defined

above when manufactured by a process in accordance with the fifth aspect.

In accordance with the invention, an appropriately substituted compound of formula
10 11, for example methyl {2RS,55R)-5-(4-fluorophenyl)-1-pymrolidine-2-carboxylate, is
reacted with a suitable compound of formula I, for example toluene-4-sulfonyl chloride
and triethylamine (see Scheme 1). R, R® and n have the significance given earlier. The |
reaction according to known methods is carried out at room temperature within 16 hours

in an inert solvent, for example in dichloromethane.

5 Scheme 1
. hal ' .
/O\ i . ‘A A
T e " Y e
0 O—Aﬁ-—ﬂz
I o o) 1

A compound of formula IT is prepared by reécﬁng a suitable compound of formula V
with diethyl acetaminomalonate (IV) followed by hydmgenatlon on platinum oxlde
according to Scheme 2.



The term "aryl" means the nonoval ent aromatic carbocyclic radical
consisting of one individual ring, or one or nore fused ri ngg %Ert ﬁ@i ch at
| east one ring is aromatic in nature. Preferred aryl groups®are p #iyl or
napht hyl . V¥ @H&3%%rm "het eroaryl " neans the nonoval ent ar onRETEPYIPFIISc
radi cal incorporating one or nore heteroatons. The term"5- or 6-nenbered -
het eroaryl groups containing | to 4 heter®atons selected fromN or 0"
enbraces furyl, pyrrolyl, 1Him dazolyl, 2H imdazolyl,

4H i m dazol yl , 14 pyrazol yl, 3H pyrazol Achemei2pyrazol yl, 1, 2-oxazolyl, 1, 3-
oxazolyl ,IH[1,2,4]triazolyl, 4H[1,2,4]triazolyl,1H[ 1,2,3]triazolyl,
2H[ 1,2,3]trd aza yl ,~10 4H[1,2,3]triazolyl, 11,2, 4loxadi azolyl,

[ 1, 3, 4] oxadi dgol yh—4 1, 2, 3] oxadi azolyl, |IH tetrazolyl, 2Htetrazolyl,

[1, 2, 3, 4] oxaf Lyl, [CZs ROXadoEaReH Y| | enaazokyly, Pyreyl,

pyrazi nyl , pyri”m' =yl ,* pyriddei nyl—anmdthei r4di hydrg derivaj iyesh T
heteroaryl groupds optionalI% suPEf Tt e® by N owgr al kyl 8r cyicl gpl kyl .
15 Preferred areHPhe foll owi ng 5- neRBered het er oargl groups: 1H i m@azol yl,
1H pyrazolyl Ww1H[1, 2,4]trivazolyl, [1,2,4]oxadi azol yl, 4,5-di hyggo-[ 1, 2, 4]
oxadi azolyl, [ 1,3, 4] oxadi azolyl, oxazolyl,1lHtetrazolyl and 2Htetrazolyl.
Preferred 6-nenpered heteroaryl .groups are pyridyl or pyrimdyl. Afifth
aspect of the é@'@?ﬁ&WéﬁW%ﬁ‘%?@\ﬁ%@% f&e%élaflbﬁzaftl?feachﬁﬁﬁ# bierearngf
conpounds  afpticallypiire N-Bg-19ebilnethA0AUE (Mﬂ@&!ph@ﬁyl%a@@ihﬁ%ﬁ%iﬂ@ 8édo¥din
accept abl e sattgts ttégreof g:hl%h pl{ocess conprises 20 eactlg[g a corrpounﬁ
of the for tRithe Fetheds desnibsd in Tarahesrom Lattarens)63d 716328 1969, Ji Medehamn. 36,
conpound 0f25b:2608,8 996 2nf TRESh&R64: A& n(EbirPld 22353303, 1@9¢, if desired,

Scheme 3 shows how prolongation of the side chain starting with a compound of formula
Ia, for example (2RS, 55R)-5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine-2-
éarboxylic acid methyl ester (Example 1), can be achieved. For instance, after reduction
10 with lithtum aluminium hydride to the corresponding alcohol, mesylation and
nucleophilic substitution by cyanide compounds of formula Ic having a side chain with 2
C-atoms are obtained. Compounds of formula Ial containing 3 C-atoms in the side chain

are prepared by oxidation of the alcohol to the aldehyde VII followed by Wittig reaction

and hydrogenation.
B Scheme 3
- 1) GH,S0,C,
. or _fed H,/o\/on ) GHLSO,Cl, NEY, 1/(‘)\/%
o LIAIH, N Ny
20 : 2 2) KCN/ EtOH I
SO,R SO,R b Lo
Ia
Ox. Ie
1) Wittig reaction o
A N #° — > R N ~
éC)zFl2 . 2} hydragenation SO )

Vil fal

Tetrazolyl derivatives of formula If (e. g. Examples 27, 39, 40, 49, 50) can be prepared R
by a 1,3-dipolar addition of sodium azide to a nitrile of formula Icl. The nitrile is o
preferably obtained by converting the ester group of a compound of formula a2 into the
20 amide and dehydrating the amide with phosphorus oxychloride. Methyl-1,2,4-Triazolyl

derivatives of formula Ig (e.g. examples 26, 69, 70) can be manufactured by addition of



converting a functional group of R3 in a conpound of formula | into another
functional group, 5 and if desired, converting a conpound of forrrul a |
into a pharnmaceutically acceptable salt. Conpounds of f or mul 219 106%a3004| so be
obt ai ned WQ&¥2¥ by sinply exchanging the functional grolFHEPBHLS on R3
by anot her functional group. A sixth aspect of the present invention

provi des conpounds of fornula | as defined0-above when manufactured by a
process in accordance with the fifth aspect In accordance with the

i nventi on, mat]nrﬂwdqzimeamehynﬁﬁbs’ﬁ‘heuymgrompaoimcbmlﬁodmiasﬁfbanu]hdclj dan fsether

exanpl e nmetihyl  { 2RS, 4-f 1 .ophe I|d arh | ate, is
Feacteq w (1 iy deeRanato ke ook b SRR ARy Ao iy By A QMR R Ukt

t ol uene- 4- sadylchiorideahlobtdinle compduhd oéfdrrudnier(e. g(mmp&slﬁem 16). T]:EE,cleﬁoﬁﬁrd n
have the si .n'fibance. gi ven. arli,er.. E rea tion,accordin

mot hods i o RAFFEEied sHE B Hriain Do RERArR 48 SKiiety S thee ERtHBRy i
sol vent, sf ogivexargrhemied v Ritaseidsigdficine Sobeamlitr. | | ha R, i}JFe +
OIl-F[~RLt {cam2 OCG j 11l O A conpound of formula Il is prepared by

reacti ng a suitable conpound of formnul a§¥ vvi!th di et hyl acet am nomal onat e
(1V) followed by hydrogenation on plati de according to Schenme 2. WO

02/ 02554 Vv 2 9 DEC 2004 PCT/EP01/0713-5 Schene 2. Pco~ R Nol--, R N
o)
CN
IXWL B Ao A~
1) NH; MeOH Sozﬂz 1) Ra-Ni, H, SO/ H
) POCY, 2) R4COCH 2

a2 Ie
1) NaNy, NEt, HCI 1) HCY, E1OH
2) CH, K,CO, 2) CH,NH-NH,,, NEt,
3) HCOOH

A v Csz,,/j\N /(X z’nJ\
SO,R° SOz

If [ and regicisomer] Ig  1and regiolsomer]

The formation of a 1,2,4-oxadiazolyl ring can be achieved by condensation of an acid
of formula VIII with N-hydroxy-acetamidine as follows: a solution of the acid and 1,1~
10 carbonyl-diimidazole is stirred in DMF at room femperature for 2h. N-hydroxy-
acetamidine is then added and the reaction mixture is heated to 80°C for 16 h. After
evaporation and solvation in acetic acid the reaction mixture is heated under reflux
conditions for 2h and after purification usiﬁg known methods a compound of formula Th

(e.g. Example 25) is obtained (see Scheme 5).

15 1,2,4-Oxadiazolyl derivatives of formula Ij (e.g. Example 13} can be manufactured
from the nitrile of formula Icl by reaction with hydroxylamine hydrochloride to obtain the
carboxamidine Ii, which is condensed with acetic acid in DMF in the presence of_ 1,1'-

carbonyl-diimidazole to form the 1,2,4-oxadiazolyl ring.



V HVI Ila A stereosel ective synthesis of a conpound of formula Il can be
achi eved by reacting optically pure N-Boc-pyroglutamate wi B@ D _
(4-fluoro- ﬁ,henyl) magnesi um broni de according 5 to the nethbds BeM bed in
Tet rahedr oW®R8¥s 34, 6317- 6320, 1999, J. Med. Chem 39, 2FSA/ERSDE7133996
and Tetrahedron: Asymmetry 10, 2245-2303, 1999. Scheme 3 shows how

prol ongation of the side chain starting \M-ﬂh a conpound of fornmula Ila, for
exarrpl e .(2RsS,

SSR) - 5- (4-f | uor o- phenyl ) - 1- (t ol uene- 4- sfichemgb) - pyrrol i di ne-2- carboxylic
acid nethyl ester (Exanple 1), can be achieved. For instance, after
reduction 10 with |ithium alum nium hydridesxto the corresponding al cohol,

mesylation and nucl e:z:)l: sub%;l t uti onfby cyani de conpounds formul a

I c having a side chain 2 G oms aJ obt ai ned nmpoun f formul a
Mgz g dation of
0 and

| al containing 3 C ak
the al cohol to the al deh)égg‘z VI | foI I owednwby:zthtl g rqactl

hydrogenation. 15 Scheme 3 1) Wttig teasbiemdSaeR? 2PFh ydrogenatl on SoZK
VII la |l Tetrazolyl derivatiives of formula If (e. g. Examples 27, 39, 40,
49, 50) can be prepared by a 1, 3-dipolar addition of sodium azi de to a
nitrite of formula Icl. The nitrile is preferably obtained by converting

the ester group of a co nd of forrrul ala2i o the ZON*am' de and
dehydrating the am dg hIFp x1,@ 4-Triazol yl.
derivatives of formula I%éi f exanp % 69, 70 '("?hn b’élrranuf actured by
addi tion of WD 02/02554 3% 2 9 DEC 2004 PCT/ EP@QW 07135 met hyl hydrazjne to

the nitrile. The cyano grasp of a conpound of fornulg,dgl can further be
hydrogenated to the corresponding anine, which neyberaeepted with a
sui t abl e diimidazole

0,
i
FJOS Ya
R ;il (CH,)z N
SO,R°

i

The hydfoxyl group of a compound of formula Ibl can be methylated by known
methods to obtain a compound of formula Im or substituted by a halogen atom. For
5 example, reaction with thionylchloride yields the corresponding chloralkyl derivative (Ik).
The halogen atom can further be substituted with a cyclic amine, for example 1,2,4-triazol
(see Example 82), with the help of sodium hydride at 0°C. The product, a compound of

formula I, is purified by known methods. In Scheme 6, X signifies, independently from
~each other, a N-atom or a C-atom.

10 Scheme 6
x::X\
/' _OH Seleh 1 /[X NaH '\{ X
§ e = s ne ™ = NN
SO,F? ! HN 2 '
2 SOER ] X SO,R
bl Ik Xy 1

l CHyl

O
RI /TQ‘ CHz)n/ ~

2

SO,A

Im




acylchloride to obtain a conpound of fornula e (e.g. exanples 9,15, 16).
The acylation is preferably carried out with pyridine in dichl gropet ane.
An overview of these reactions is 5 given |8280heme 4 below. R4 has t he
significance given earlier. Scheme 4 0 R SO Rz 1) NH3MOH z 2) POOL, 1la2

2) N N e B RRE Al e ﬁ%b"e)ﬁ?ﬁ&%‘mﬁz‘?éﬁkf plred (et Rcaifipe sty

If [ and r eglmeﬂ;lodek]lo\l\fg per wradragng ustarmn}ldﬁa@m(ihcmammﬁihe gompound to be

1,2, 4- oxadi az w:rtéd {90 534 li’x?or%gltﬁ Y %ggatfl\fc g&&?&{}ﬁ%&, 8P e)&mpale, h%r%rgclﬂonc acid,
hydrobromic acid, sulphuric acid, nitric acid, phosphoric acid or citric acid, formic acid,

5 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
metals or alkaline earth metals, for example sodium, potassium, calcium, magnesium or
the like, basic amines or basic amino acids are suitable for the formation of

10 pharmaceutically acceptable salts of acidic compounds.

The compounds of formula I and their pharmaceutically acceptable salts possess, as

already mentioned above, affinity towards metabotropic glutamate receptors (group 1
mGlu receptors) and can be used for the treatment or prevention of acute and/or chronic
neurological disorders, such as psychosis, schizophrenia, Alzheimer’s disease, cognitive

15 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 and hypoglycaemia. Further treatable indications are Alzheimer's disease,
Huntington's chorea, ALS, dementia caused by AIDS, eye injuries, retinopathy, idiopathic

20 parkinsonism or parkinsonism caused by medicaments as well as conditions which lead to
glutamate-deficient functions, such as e.g. muscle spasms, convulsions, migraine, urinary
incontinence, nicotine addiction, psychoses, opiate addiction, anxiety, vomiting, dyskinesia

and depression.
The pharmacological activity of the compounds was tested using the following method:

25 ¢DNA encoding rat mGlu la receptor was transiently transfected into EBNA cells
using a procedure described by E.-]. Schlaeger and K. Christensen (Transient gene

expression in mammalian cells grown in serum-free suspension culture; Cytotechnology,

30: 71-83, 1999). [Ca**]i measurements were performed on mGlu la transfected EBNA

‘cells after incubation of the cells with Fluo-3 AM (0.5 uM final concentration) for 1 hour at
30 37°C followed by 4 washes with assay buffer (DMEM supplemented with Hank’s salt and

20 mM HEPES. [Ca”'Ji measurements were done using a fluorometric imaging plate reader

(FLIPR, Molecular Devices Corporation, La Jolla, CA, USA). When compounds were

evaluated as antagonists they were tested against 10 pM glutamate as agonist.




of formula VIIl with N hydroxy-acetamdine as follows: a solution of the
acid and 1,1' 10 carbonyl-diimdazole is stirred in DM at room tpm%a@we
for 2h. N-hydroxy- acetami dine is then addedlgnd the reaction mxture’i
heated to 80C for 16 h. After evaporation .and solution in acetic acid the

bur' 11 cat o st ng oot (EblohBly 8 ScAR Rl S RO ERED B o foe

i s obtained ($acanithelegisiy equasion giving @E&d IGaoind Htlﬂemeﬁfhnentesmgfthé iterativa nbj
Ex | t f

ﬁgagt i onavrr/ip tﬁ ‘rl?g%irr oxy1 gﬁmgggﬁifgf ocﬁgl L{Ii’cp({cal |r?1f ?fﬁéﬁ?ﬁﬁk Césg?l

whi ch i-s condensed with acetic acid in DVF in the presence of 1,1

car bonyl -di i m dazdhe compoonds bﬁ&eli’,r&,eét inwanﬁ(aza’egi-ou;i NenGMBeOptOPfohistd The
"Scheme 5 RN CHZ).- -OHd SO2R . VI I N oH2~ SO?2R2 Id Nl-izOHNO O R
"2003 2 9 BEC? RUNETEHORHRSHVESies s DP??SRHfl in thepssaydgsqribedsibame, G 1¥Diess,

ACOH 1,1 -car Qﬁ)ngallyq' M orqess, and ideally of 0.3 M or less.

In the table below are shown some specific activity data:

Example No. - Compound name ECsp (UM)
i o 4 {2RS,58R)-5-{4-fluoro-phenyl)-1-(toluene-4-sulfonyl)- . 4.40
pycrolidine-2-carbonitrile
5 {2R5,55R}-2-chloromethyl-5-(4-fluoro-phenyl)-1-(toluene- 1.40
4-sulfonyl}-pyrrolidine
16 {2RS,55R)-cyclopropanecarboxylic acid [5-{4-fluoro- 0.21
phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl-methyl]~
amide
21 (2R5,55R)-3-[5-(4-fluoro-phenyl)-1-(toluene-4-sul fonyl)- 0.63
. pyrrolidin-2-yl-methyl]-5-methyl-{ 1,2 4Joxadiazole
39 {2RS5,58R)-5-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)- 0.36
pyrrolidin-2-yl- methyl}-2-methyl-2H-tetrazole
64 (285,55)-3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)- 0.20
pyrralidin-2-yi -propan-1-ol
77 (2RS5,5RS)-N-{3-[5-(4-fluoro-phenyl)-1-(toluene-4- 0.16
suifonyl)-pyrrolidin-2-yl}-propyt}-methanesulfonamide
99 {2RS,55R)-2-{2-[5-(4-flucro-phenyl)-1-{toluene-4- ) 1.47
sulfonyl}-pyrrolidin-2-yll-ethyl}-2H-tetrazole
113 (ZS,SS)—I-{3~ES—(‘L-ﬂuoro—phenyl)vl-(toluene-fi—su]fonyl)- 0.22
pyrrolidin-2-y1]-propyl}-1H-imidazole
120 (2RS,5RS)~2-{3-[5-{4-fluoro-phenyl)-1-(toluene-4- © . 1.28
, sulfonyl)-pyrrolidin-2-yl}-propyl}-4,6-dimethyl-pyrimidine
134 {(2RS,55R)-2-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)- 1.24
pyrrolidin-2-v1}-[1,3,4]oxadiazole :
140 (2RS,5RS)-2-{4-{5-(4-fluoro-phenyl)-1-(toluene-4- 0.35
sulfonyl)-pyrrolidin-2-yl]-butyl}-2H-tetrazole




N'o |i N~iCH2)~ N SO02R2 IJ The hydroxyl group of a conpound of formula
I bl can be nethylated by known nethods to obtain a conpound fDEfCOfaH}“ alm

or substituted by a hal ogen atom For 5 exanple, reaction vig i
t hi onyl chM# PHE551 el ds the correspondi ng chloral kyl deri vatTEEMRY135 The

hal ogen atom can further be substituted with a cyclic am ne, for exanple
1,2,4-triazol (see Exanple 82), with thethel p of sodium hydride at OC. The
product, a conmpound of forrmula Il, is purified by known nmethods. In Schene
6, X signifies, independently from each other, a Natomor a Catom 10

Scheme 6 N..lo, -"'- 2 SQ2 [ 1 Fl ~1

Sodoz NaH 11 compqiegl ot Forrgile T slagmy e ipaly scsbpbig Al anlalhsfied &
medicaments, e.g. in the form of pharmaceutical preparations. The pharmaceutical
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-

-5 stration can also be effected rectally, e.g. in the form of suppositories, or parenterally, e.g.
in the form of injection solutions.

The compounds of formula I and pharmaceutically acceptable salts thereof can be
processed with pharmaceutically inert, inorganic or organic carriers for the production of
pharmaceutical preparations. Lactose, corn starch or derivatives thereof, talc, stearic acid

10 or its salts and the like can be used, for example, as such carriers for tablets, coated tablets,
dragées and hard gelatine capsules. Suitable carriers for soft gelatine capsules are, for
example, vegetable oils, waxes, fats, serni-solid and liquid polyols and the like; depending
on the nature of the active substance no carriers are, however, usually required in the case
of soft gelatine capsules. Suitable carriers for the production of solutions and syrups are,

15 for example, water, polyols, sucrose, invert sugar, glucose and the like. Adjuvants, such as
alcohols, polyols, glycerol, vegetable oils and the like, can be used for aqueous injection
solutions of water-soluble salts of compounds of formula I, but as a rule are not necessary.
Suitable carriers for suppositoriés are, for example, natural or hardened oils, waxes, fats,

semi-liquid ox liquid polyols and the like.

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

other therapeutically valuable substances.

As mentioned earlier, medicaments containing a compound of formulalor a
%5 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_therapeuticaliy valuable
substances into a galenical dosage fon_'h toge&er_jvith one_" or more therapeutically inert

30 carriers.

The dosage can vary within wide limits and will, of course, be fitted to the individual
requirements in each particular case. In gengral, 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



Il Tk XI-X 2 9 DEC 2004 -12 The pharnmaceutically acceptable salts can be
manuf actured readily according to . nethods known per se anie}t[@ﬁl yinto
consi der at | the_pature of the conpound to be converted i

i norganic 3‘?&%"8* ?l'rc acids such as, for exanple, hydrochl Ol‘lr} é%'o?iﬂ 1t3°

hydr obrom ¢ acid, sul phuric acid, nitric acid, phosphoric acid or citric
acid, formic acid, 5 fumaric acid, nualeic-a8rd, acetic acid, succinic acid,
tartaric acid, net hanesuﬁghonl c acid, p-tol uenesul phonic acid and the Ii ke

are suit abl epreferredifer albe @irxﬁma@pn@ﬂ@acrfa@cbﬁrheéaﬂy gosage fspnadiy hymandeing
basi ¢ conpo Lok 1 RAdiol q‘{gFr'ggw} s or
al kal i ne eaﬁgﬂérﬁef’gb(ygq?or e%g e sogﬁgwég?trggg%ﬁdn# %IQF% ﬁ]ﬁéﬂr‘]\!gaﬂztgﬁl}m or
the Iike, ba?sﬁodnalm‘llr@ or basic amino acids are suitable for the formation
of 10 pharnmaceutically acceptable salts of acidic conpounds. The corrpounds
of fornmula I and £ I 9}1@%

al ready nenti Oned?l&%lé{/g?%??@ﬁ m%vvgiré&ﬂQSF 6&5%?’%%% aﬁ%tﬁi; receptors
(group 1 5nypharmaceysicelyjcceptable aﬂwﬂben@gé@r ﬂmpmﬁecuqreeﬁmedlcammtpremmﬂiycfw
of acute an e ,

sch; zophr oni e cAEaPEtt frer SRR SEASE Bhaf SRR e SUERARE-ASHE BRI
deficits, asafmmmera@naéktmﬁ,am&oenmbmcwﬁémmve@tlhm treatabl e indications
are restricted brain function caused by bypass operations or transplants,
poor blood supply to the brain, spinal cord injuries, head injuries,

hypoxi a caused by pregnancy, cardi ac arrest and hypogl ycaem a. Further
treatable indications are Al zheiner's dﬁmﬁfel Huntington's chorea, ALS,
denenti a caused b Al DS eye |nj uries, reti opat hy, |d| opat hic 20

par ki nsoni s 25,35 ' il iing-2caThoxpliG 8¢idns
which lead tQe @[n'ate def| Ci ent functl ons, such as e.g. nuscle spasns,
convul sions,” mgralrne, urinary incontinence, nicotine addiction,

psychoses, opiate addiction, anX| ety, vom t| ng, dyski nesia and depressi on.
The phar maco? dgietll agatamidof 3 (fluprobepzopbhethild malesiateest ed usi ng t he

foll ow ng nethod: 25 cDNA encodl ng rat nGI ula receptor was transiently

transfect ed THLqtiFBARKEbh %fdié&iyﬂ&e@arﬁfn%ﬁﬁ%ﬁa@e geﬁ;cg Iottﬁqn&)j uEEde (SeRlipgaer

and K. Christensen (Transient geéne ression mammal i ah cells grown in

serum free siddrsddrepmdempeatire eyiiwef& 33 {1 16 5@0 4rmngg) anbahyequenty+] |
measur ement S el &oRe! rﬁﬂrﬂ?@oﬁ%ﬁ@oﬂe ?75 %,W ﬁﬁi)@h%o&ﬂuhﬁr&frés%ated
i ncubati on of the cel uo-3

fi'nal concentrati on)1 or
hour at 15 underreflux conditions for 5 h, poured Onto ice-water (70 ml), acidified (25 ml 3N sulfuric

acid) and extracted with ethyl acetate (2 x 100 ml). The combined organic layers were
washed with brine (70 ml}, dried (MgS0,) and evaporated to give a brown oil (7.95 g).
Crystallization from ethyl acetate/hexane yielded diethyl acetamido[2-(4-fluorobenzoyl)-
ethyl]malonate (5.72 g, yield 78%) as an off-white solid, m. p. 73 °C.

20 b) Methyl (RS)-2-(4-fluorophenyl)-1-pyrroline-5-carboxylate

A stirred solution of diethyl acetamido[2-(4-fluorobenzoyl)-ethyl]malonate (5.72 g, 15.6
- mmol) in conc. hydrochloric acid (45 ml) was heated under reflux conditions for 15 h,
filtered and evaporated. Subsequently hydrochloric acid in MeOH (3N, 30 ml} was added
and the solution stirred at room témpere’cure for 20 h. The reaction mixture was
/25 evaporated, sat. NatCO; solution was added (50 ml) and the aqueous phase was extracted
with ethyl acetate (2 x 100 mi). The combmed organic layers were washed with brine (70
. ml), dried (MgSO4) and e_vapqrat_ed to give methyl (RS)-2-(4-fluorophenyl)-1-pyrroline-
o ‘5-carboxylate (2.3 g, yield 67%) as a pale brown oil, MS: m/e = 221 (M™).

S c) Methvl { 2RS,55R1—5-.§ 4-ﬂu0rdphénv1 )-1-pyrrolidine-2-carboxvlate

3¢ Hydrogenation of methyl (RS)~2~(4—ﬁuerephenyl);l-pyrroline-S-earboxylate (23g,104



30 37C foll owed by 4 washes with assay buffer (DVEM supplenented with

Hank's salt and 20 mM HEPES. [Ca2+]i neasurenents were do Ny,
f 1l uor onet %ﬁ/%g ng plate reader (FLIPR, Mol ecular Devic l%{ i on,
La Jol | a, ﬁ When conpounds were eval uated as antagonists they were

tested against 10 Mglutamate as agonist. -13 2 9 DEC 2004 The inhibition
(antagoni sts) or activation (agoni sts) cmlﬁes were fitted with a four
parameter |ogistic equat i on giving | C50, and .Hi Il coefficient using

the iterati Wanelen platinup oxide 256G mg) m»,‘igl’eg)gr; t2kmal) 97 3 At {OSFRISRAFSES v &
| Nor t h
oroup 1 ng %@3’;&‘*@ (2RSBIR)- 5. ﬁSHFBBH&@@ 2byiiRaRkoseltbok/ME I Pg i

agoni S ds show acti'vities,

neasur ed i n%%éaa@bﬁbthi@%rqﬂbé@ aﬂeveZ24@f(M I\/) .or less, typically 1 M or
| ess, and ideally of 0.3 pMor less. In the table bel ow are shown sone

specific aCH} 2I§S’S L4 Exairalsh oy GO RELADABEFP O viMidine-2-carboxylic acid
4( 2RS, 5SR) - 5- uoro-p enyl J-1I-{toluene-4-sultonyT)-4. pyrroli

5( 2R5, SSR) - methylgsignet hyl - 5- (4- f | uor o- phenyl ) - 1- (t ol uene- 1. 40
4-sul fonyl) - pyrrol i di ne 16(2RS, 5SR) - cycl opr opanecar boxylic acid

5-(4-fluor gy 1 x I
Eim f:le 21 2RSO%S§RI)}I-&%HM1(O)1 of naeot&%lf(bﬂ§ @9&?55@4 fiLRa'?é( g}xeﬁ)ﬂﬁ ghbg%ﬁle&' é’alrbéﬁllﬂh‘ }-
pyrrolidin-£2. "inn]él?qwﬁ]“ﬂ%a%iﬂﬁhﬂﬁml@ @]@)@Hﬁ%ﬁé‘ﬂ@d) in dldﬂomme*-haﬂe (60 ml}

39(20%, 557 33 L P gRERIRT A optIens2 ¢ 24 R )T ifturevassimed

64( 2S, 59) - 32t BT(far- 13/ h,cﬁvapmtadydl)ssoive(dvoméerxésmnﬂhmwtayte@ with dichloromethane
rrolidj
%( 2RS, 5*:5%) %Né.( J\Iﬁ? oﬂ'ﬁljgg#’gdg gﬁic 13}’655 Y%rgwggl}]eél_m_ﬂbwigr (40 ml}, brine (40 ml),
sul fonyl) - pylne Sﬁl&azyd gvappratsd. Thastuderpsedidt wraapiudfied by crystallization from
99( 2RS, 5SR) 4 o _
sul fonyl) - pyrgert{(}ﬁ1 e?i]?er}%dﬁ*ge@ﬁ%ﬁ?%&?&? églg%l%gp%h% solid, %-Fp 91°Cand MS: mfe =
113(2S, 59) - ﬁ%@(@ﬁ*ﬂﬁ%fl uor o- phenyl ) - 1- (t ol uene- 4- sul f onyl ) - 0. 22
pyrrolidin-2:~dl-propyll-IlHimdazol e

15 rolidin-2-vl]-methanol

Reduction of (2RS,55R)-5-(4-fluoro-phenyl)-1-{toluene-4-sulfonyl)-pyrrolidine-2-
carboxylic acid methyl ester with lithium aluminum hydride (1.5 eq.) in THF at RT,
aqueous work-up and crystallization from diethyl ether/hexane yielded the title compound,
white solid, m.p. 82 °C and MS: m/e =350 (M+H").

20 Example 3

-5-(4-Fluoro-phenyl)-1-{toluene-4-sulfonvl)-pvrrolidine-2-carboxylic acid

A solution of (ZRS,SSR)-S-(4-ﬂuoro-phenyl)-1-(toluene—4—su1fonyl)-pyrrolidine-'z-
carboxylic acid methyl ester (1.3 g, 3.44 mmo}) in MeOH (75 ml) and ammonium
25 hydroxide solution '_(50 ml, 25%) was stirred at room temperature for 72 h. The volume of
the solution was reduced to 50 ml and water (150 ml) was added. The title compound
- precipitated as a Wthe solid (0.95 g, yleld 76%), m.p. 137°C and MS: m/e =363.1
(M+I—I+) L S :

" Exampled

: -3,0‘ ra yrrolidine-2-carbonitrile



120( 2RS, 5RS) - 2- { 3- 15- (4-f | uor o- phenyl ) - 1- (t ol uene-4-1. 2%

sul IEonyI )-pyrroli di(n-le-yl ] -prﬁpyl I))4 6£di Imet hyl -pyr: ][n di ln;azg c 2}3?"}\ ;

134( 2RS, 5 -2-15-(4-fluoro-phenyl)-1-(tol uene-4-sul fony -PJC,IEE i n-2-
- 1,3, 4 %8%%2[281 e oufb7135

140( 2RS, 5RS) - 2-{4-[ 5- (4-fl uor o- phenyl )-1-(tol uene-4-0. 35

sul fonyl)-pyrrolidin-2-yl]-butyl]-2HtetrdZele 2 9 DEC 2004 WD 02/02554
PCT/ EPO1/ 07135 -14 The conpounds of formula | and pharmaceutically

accept abl e éatirred mhigtuye of RS, I5R) tfs &t flasro-plsuiyD alrélioluepe et-snlfonpl) tptyerolidivrer b

h ut i | ' | o]
D nist or e be B RIS RRRL1 TS PP AIAL S iidbhoRls BRRIAHREE BB s ces,
hard and sohetatedfaatsimin eadss néfhs coaditions.capieoenmubei-om snd crystalijzaticr rosrethyl

However, th h 0l j I e f.ected r.e I .1 N _the
form of su p%%ag# ??c})’r@%aél gﬁ%éﬁpﬂgg gi FIIE g&é’%f’é‘?‘i gsf %ﬁéht?)ﬁg‘ferﬂ golfcg{Oﬁé %&%@F%{? Bk

sol uti ons. THCempbfdsest34dM a | and pharmaceutical |y acceptable salts
t hereof can be processed with pharmaceutically inert, inorganic or organic
carriers for the production of phar ma%%rtnj Peaé preparations. Lactose, corn
starch or derivatives thereof, talc, steartc acid 10 or its salts and the

| i ke can be(IReIRRDChicramethyl-Sa<-fuwrb-wientl) dr Goluene-tadulfohd)-penalidice

tabl ets, dragees and hard gel atine capsules. Suitable carriers for soft

Jam-sol 1 o ST RbRer U GRSRR P YRR B BB R RSt Sl 2 e

active subsyldnoetharolodr2si g BsS8anmol hawkethéonyl dsloalik 2 rdduias Reated farhich ange*C. of

soft gelgtine ¢ I Su I arrd ers.for the, producti of..sal ution
and syruls B R o ARl At 3 Pk BRE NP g By ipoBhS
gl ucose andat eoffivkate satifl(L.aD g syield 86%)an.p. a3 WD ahdMpal/y el 37 (MVY.cerol ,
vegetable oils and the |ike, can be used for aqueous injection solutions
of water-soluble salts of conpounds of fJormula 1, but as a rule are not
necessary. Suitable carriers for supp SPES1S Bs are, for exanple, natural
or har dened(2R3.55R v éfludratrhenyl$dnritelueaei dulfonil)-guirdliiak2odasbaplic kdié | i ke.
20 I'n addition,,.t : i p{£parati ons can contain preservatives,
sol ubi | i zer sP4E=F SYY-STIGe DYArOChiOUSe s, enulsifiers, sweeteners,
colorants, flavorants, salts for varying the osnotic pressure, buffers,
maski ng sgen} RH.55)t5-Mdfldant- sherfhiel (whrenaldsonl foapl) aivardididel2-cabheylic acid

therapeutical ly val uabl e substances. As nentioned earlier, medicanments
containing g s%%ﬁ)o%umZQE,SBEf-thﬁhulorg-rph%nyl)—1-(toluene—é—sulfonyl)-pyrrolidine-2-
carboxylic acid methyl ester (4.35 g, 11.5 mmol) in IN potassium hydroxide solution (100

e

ml) was stirred at room temperature for 17 h. Aqueous work-up yielded (2RS,55R)-5-(4-
fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine-2-carboxylic acid {(4.05 g, yield 97%) as
20 awhite solid, m.p. 166 °C.

henvl)-1-{toluene-4-sulfonyl)-

chloride

. To a stirred suspension of (2RS,55R)-5-(4-fluoro-phenyt}-1-(toluene-4-sulfonyl)-
 pyrrolidine-2-carboxylic acid (4.05 g, 11.1 mmol) in toluene (60 ml) was added thionyl
' 25 ‘chloride (1.21 ml, 16.7 mmol) and the mixture was stirred at 80 °C for 1.5 h. Evaporation
' of the _sdl_vent.yie.lded (2RS,55R)-5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine- _
e 2-carboxylic chloride as a light brown solid.
i zl-c.:) 2RS,55R -phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine-2-carboxylic acid

. - (pyridin-3-yl-methyl)-amide hydrochloride

36 To a stirred and cooled {0°C) solution of (2RS,5SR)-5-{4-fluoro-phenyl)-1-(toluene-4-
o sulfonyl}-pyrrolidine-2-carboxylic chloride (764 mg, 2 mmol) in dichloromethane (30 ml)



25 pharnmaceutically acceptable salt thereof and a therapeutically inert
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conpounds SO¥EMH a | or pharmaceutically acceptable salt CFW@PEBT”%md
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Example 8

henyl)-5-methoxymethyl-1-(toluene-4-sulfonyl)-

To a stirred and cooled (0°C) solution of {2RS,55R)-[5-(4-fluoro-phenyl)-1-(toluene-4-

sulfonyl)-pyrrolidin-2-yl]-methanol in THF (10 ml) was added sodium hydride (147 mg,
20 3.66 mmol, 60%) and the reaction mixture was stirred at room temperatlire for1h.

Subsequently methyl iodide (0.34 ml, 5.5 mmol) was added at 0 °C and stirring was

continued for 3 h at room temperature. Aqueous work-up and crystallization from ethyl
acetate/hexane yielded the title compound as a white solid (0.53 g, yield 79%), m.p. 152 °C
and MS: m/e = 364.3 (M+H").

25 Example 9
i henvl)-1-(toluene-4-sulfonyl}-pyrrolidin-2-vl-methvll-
| " acetamide '
_e) (2RS,55R)-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-

-methvlamine

o ':_ Hydrdgenaﬁon of (2RS,SSR)—5-(4;ﬂu0ro-pheny1)-1-(toluene-4—sulfony1) -pyrrolidine-2-
30 carbonitrile (1.22 g, 3.54 mmol) in 7N MeOH/NHj; at RT with Ra-Ni as catalyst yielded
. {2RS,58R)-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-methylamine
(1.06 g, yield 86%) as a pale yellow oil.
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(MtH) . and MS: m/e = 359.2 (M+H")..

Example 11

20  The title compound, pale yellow oil, MS: m/e = 363 (M) was prepared in accordance with
the general method of example 1d from methyl (2RS,55R)-5-(4-fluoro-phenyl)-
pyrrolidine-2-carboxylate and 4-ethyl-benzenesulfonyl chloride and subsequent reduction
of methyl (2RS,55R)-5-(4-fiuoro-phenyl)-1-(4-ethyl-benzenesulfonyl)-pyrrolidine-2-
carboxylate with lithium aluminum hydride according to the general method of example 2.

25 Example 12

acetamidine

The title compound, off-white solid, m.p. 84 °C and MS: m/e = 390.3 (M+H") was
prepared in accordance with the general method of example 7 from (2RS,55R)-[5-(4-
30 fluoro-phenyl)-1-(toluene-4-sulfonyl}-pyrrolidin-2-yl]-acetonitrile.



20 Exanple 3 2RS 5SR -5- 4-Fluoro-hen 1 -1-

t ol uene-4-sul fonyl)-pyrrolidine-2-carboxylic acid amde A § lb'é[i 2ﬁh#0f

(2RS, 5SR) - 5- (4-f | uor o- phenyl ) - 1- (t ol uene-4-sul fonyl ) - pyrrol 1 di ne-

car boxyl i W@t hyl ester (1.3 g, 3.44 mol) in MeOH (75PRITEPAHA7ISS
ammoni um 25 hydroxi de solution (50 m, 25% was stirred at roomtenperature
for 72 h. The volunme of the solution vvas r ﬁuced to 50 mM and water (150
mM) was added. The title conmpound precipitated as a white solid (0.95 g,
yield 7699, mp. 137 C and M5: me = 368.1, éﬂz\/ﬁi{) Example 4 30

(2RS, 5SR) - 5- g4 Fl uor o- phenyl) 1- (tol uer;e- -

sul fonyl ) - py2R8I55R 2 1 - (Pol@erfor4= sl VEOakdiaE541-5-methyl-
PCT/ EPO1/ 07 rred mxture of

(2RS, 58R) - 5-(4- &ada‘&%tl I) 1- (t ol uene-4-sul fonyl)-pyrrolidine-2-
carboxylic acid am de ( 1 15 , 3.17 mol) and phosphorus oxi de chloride (8

m) was heah selution oSacmn agdd@m ref 1.8 mooeldi 1.1 ecrsbonyindéimidazade (0-120g, ARt

[ Ut b ogn SAIH M (P BEELELE) NTUERRHELAEE A E it AR ) °

Exanpl e 5 ZRQKSSRR} ﬁ-—@h mmmdtehy]l)-Is-hydfd}dyub(mlqﬂnemftulfohﬁ)e;b}umlﬁhpﬂe—%I fon 1

- | idi o
(ot €A ThMb ML £ hmon) was added The petion o ppfted.cs 50°C
yl ] - net hanol fo(' 16 hsng, ev@ﬁ&edﬂbdehc acic (16 nﬂ)wrhs anchledlandehe( §hrméd mivtsreheatledtetior

4 h at 80C. tall t f
acet :t e/ hexane y?%tﬁ%u%n\fﬁq frions :ﬂ? %b }Sish‘% klaég oRl rﬁiﬁf?aet"é’EﬁPP&O? filifa g%l
yield 85%, (ethyi ademeﬂﬁemrd LY S5 andfceysralﬁﬁﬁoﬁ ¥Bom eﬂi)p'hﬁﬂetzee/ﬁexane yielded the title

o acia (e GRRRTH S W e 8 1o B Ramleier FEEY

4-fluoro- hen 1 -1- toluene-4-sulfon - rrolidine-2-carboxylic acid A
sol uti on of Example 14
(2RS, 5SR) - 5- ﬁ e- 2-

carboxylic acfd £ stderg-puepylil-Uouenedsulorvl - parolidinazsrtin hydr oxi de
sol ution (100d.2.4loxadiazole '

15 A stirred solution of (2RS,55R)-5-(4-fluoro-phenyl)-N-hydroxy-1-(toluene-4-sulfonyl)-
pyrrolidine-2-carboxamidine (0.49 g, 1.3 mmol) in triethyl orthoformiate (20 ml) was
heated under reflux conditions for 2.5 h. Aqueous work-up, column chromatography on
silica gel (toluene/ethyl acetate 4:1) and crystallization from ethyl acetate/hexane yielded
the title compound (0.11 g, yield 22%) as a2 white solid, m.p. 165 °C and MS: m/e = 387

20 (M.

Example 15

henyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-

propionamide

Acylation of (2RS,5SR)-{5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-
25 methylamine according to the general method of example 6¢ and crystallization from ethyl
acetate/hexane yielded the title compound as a white solid, m.p. 142 °C and MS: m/e =
4054 (MAH?).

Example 16
" (2RS,58R)-Cyclopropanecarboxylic acid [5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-

30 pyrrolidin-2-yl-methyl]-amide

chrlation of (2RS,55R)-{5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-
methylamine according to the general method of example 6¢ and crystallization from ethyl




m) was stirred at roomtenperature for 17 h. Aqueous wor k- up yi el ded

(2RS, 5SR) - 5- (4- 29 DEC 2004
fluoro-phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidine-2-carboxylic aC|é 4. 05
g, yield 9902425590 a white solid, mp. 166 C. b) PCTIEP01/07133
(2RS, 5SR) - 5- (4-f | uor o- phenyl ) - 1- (toI uene- 4-sul fonyl ) -pyrrolidine-2-carboxyl
ic chloride To a stirred suspension of _271.

(2RS, 5SR) - 5- (4-f | uor o- phenyl ) - 1- (t ol uene- 4-sul f onyl ) -
pyrrol i di ne- Zeecashexatlel l@e@tﬂeﬁﬂeQémgouﬁéaslaWHRE loﬁd‘rﬁﬁ' 1R LOVE] yenas

added t hi onyl oride (1.21 e m xture was
stirred at 7@?%%?) Evaporatl on of the soI vent vyi el ded

(2RS, 5SR) - 5- (4-f | uor o- phenyl) 1- (tol uene-4-sul fonyl)-pyrrolidine-
2-carboxylic chloride as a Ilght brovvn g@img[ep;)

(2RS, 58R) - 5- , I -suI fonyI ) - yrroI i d| ne- 2- car boxyl
ic acid (pyr#és v ug ;' ] wegei sl 3 Ay
cool ed (0€) 35@;,1115;&5@,@(1& (2RS SSR) 5-(4- fI uor o- phenyl) 1- (toI uene- 4-

sul fonyl) - pyrrolldlne 2- carboxyllc chloride (764 mg, 2 nmol) in

di chl or orrethﬁg Qf% f2( ﬁ f 4 WD 02102554 PCT/ EP01/07135 -18 5 was
added pyri di & ’(Qﬁeﬂﬁl 3R R)- 2ok yop-eBesiba i(krlugre- iﬁuWnYI)iPEﬂPhﬁbn)Z-
The reacti Oﬂ]mtxmrtﬁle\@ﬁor&dgrtmﬁe nefAMRHSIPESE J éHd 4;15 éﬁé

wor k up, forpation hydrocht ori de (3N MeOH ta atl
(di ethyl eth )CO%Cé@CH%P&@&SﬁSBH cﬂ%ﬁme{:ﬁ)ﬁdt@ue@ﬁ é+sa1f¢@% Pasﬂladmkﬁ-t e
solid, mnp. tiylafithe Woac

-5-(4-Fl uor oﬂgﬁelr%yl ﬁ!ll\l-k% d%far{ci%otﬁﬁgéﬁﬂl n)leth 5@) ﬁ-@ﬁgﬁg@_@ t;22"'1 ide.

car boxani i n®MBOE%1S 7 %ﬂ@ﬁbé\‘{ st -014194(M+H )

(2RS, 5SR) - 5- (4-fl uor o- phenyl ) - 1- (t ol uene-4-sul fonyl) -
pyrrolidine-2-carbonitrile (0.74 g, 2.1py gggin EtOH (25 nl) was added
pot assi um 10 ar bonate (0 89 g, 6. 45 rrm)l) an hydrox?/I am ne hydrochl ori de
(0.30 g, 4.3GRa NHB5-(4E : (iolugne-4 antl) cpwatealidh Aethyll-
condi ti ons fpgnzggnana the forned pr eci pi tate col | ect ed, washed Wi t h

di chl or onet hane/ net hanol . The organic solvents were evaporated and the
crude product purified by columm chromatography on silica gel (ethyl

acet at e/ hex aﬁ@%ﬂ@) of @Ry SERMIPA4fiuere-pheril i dtdyeneet-waifonyhk piaolidinyi-dl ded

}vg_e L} 2 | g5 %?estﬁgl’iﬂﬁﬂ@gccﬁgﬁléitcgthe%b@érgl m8Hbdd? ek bEas8 LlySattThRon fddh Shfnd

acetatel hexane'yielded the title compound as a light brown solid, m.p. 60 °C and MS: m/e
=467.3 (M+H").

Example 19

(2RS,58R)-Cyclopropanecarboxylic acid {2-[5-( 4-fluoro-phenvl)-1-{toluene-4-sulfonyl)-
20 pyrrolidin-2-yl]-ethyl}-amide

Acylation of (2RS,55R)-{5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-
ethylamine according to the general method of example 6¢ and column chromatography

on silica gel yielded the title compound as a colorless oil, MS: m/e = 431.5 (M+H+).

Example 20

25 henyl)-1-(toluene-4-sulfonyl)-

acefamide

Acetylation of (2RS,55R)-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl)-
ethylamine according to the general method of example 6¢ and crystallization from ethyl =~
acetate/hexane yielded the title compound as a white solid, m.p. 124 °Cand MS: mfe=

30 405.4 (M+H").



Exanmpl e 8 2RS 5SR
- 2- (4- Fl uor o- phenyl ) - 5- net hoxynet hyl - 1- (t ol uene- 4-sul f onyl) 2p@/rrol i d| ne To
a stirred and cooled (0C) sol ution of DEC
(2RS, 5SR) -V892423% yor o- phenyl ) - | - (t ol uene- 4- PCT’EP"”“”%
sul fonyl)-pyrrolidin-2-yl]-nmethanol in THE (10 ml) vas added sodi um hydri de
(147 ng, 20 3.66 mmol, 60% and the reactppn m xture was stirred at room
tenperature for 1. h. Subsequently nethyl iodide (0.34 m, 5.5 mmol) was
added at 0 C and stirring was conti nuﬁaﬁ@ueﬁ h at room t enperat ure.

al liz Pfr tate/hexan yleledthe
title corrpo_ i 0y pyA)-pysralidin g nietl :

nm'e = 364. %étﬂk_ﬂ%[l,?),:;]o%éd@é%ml e 9
(2RS, SSR)--N- 5 Fl uor o penyl) 1 (tol uene-4-sul fon
|)-pyrrolidi e a) 2RS 5SR - 5- 4-fluoro- hen 1

i | - met hyl ]
-1-t ol uene- ﬁ@&itf SR Ouamaéw Wez MS: nyerhd i o{ Ma FYY) ies geapareddn agrordance
(2RS, 5SR)s 5+ith fHe ﬁ&a%@ﬁhﬁﬁ)of@xa(rﬁlﬂkllgifﬁﬁ&(mﬂ SS¥0VI )5 LTWﬂheM -Bhag1R1-
carbonitril Ic? in 7N M NFi3 at RT with Ra-N_ as
catal yst yi zl:(éggle-%-gﬂg)rgr yrrolidin-2-yl}-N-hydroxy-acetamidine and acetic acid.
(5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl] -nmethylam ne .
(1.06 g, yield 86% as a pale yell ow Oigxamplé2ZDEC 2004 -19 b)
(2RS, 5SR) - N- 15- (54- Fl.uor o- phenyl - (tol uene- 4-spl fonyl2 p rroI i din-2-
hyl | - aceta h ]. -1-{t Ol}.ene- -5 1
(2RS, 5SR) - [ Snédviiiver O%%je) -1-(tol uene-4-sul fonyl) - pyrrol idin-2-yl]-
met hyl am ne "accor di ng he general nethod of exanple 6¢c and

crystallizati onﬁ[ rom et hyI acet at e/ hexane Xl el EM the title conpound as a
white soff d,Thetle compaungpale peilowy qil, MS: 39/ H' Evasprepaned ip aeeordmiy. f

5- (4- FI uor ovahed nératﬁambaeﬂexﬁnﬁwllﬁqnﬂﬁ)(zrzs/ssfgtz@ls P2 2rustd pREGIRN tril e

. Reaction of (2RS, | uor o- ph en

| - (tol uene- 4@9?%’#;\& fﬂ{’/ valedmlzy éww#aﬁb@ne and sydoprepylsamaylic
and net hanesp{d onyl chloride (0.57 m 7 38 mmol ) in accordance with the
general nethod of exarrpl e id vyielded the correspondi ng (2RS, 5SR) -

[ 5- (4-fl uoro-phenyl)-1-(tol uene-4-sul fonyl ) - pi/rrol i di n-2-yl]-nmethanesul fona
te (2.60 g, 99%, which was subsequent 7‘551 ®d with potassi um cyani de

| - net
1

(0.6.1 0459.(4B5RRES-fis0 { lidiehlxm&RAM ti ons
for 24 h. AQqUEOUS Wor :
1,2.4)oxadiazole

The title compound, colorless oil, MS: m/e = 402.0 (M+H) was prepared in accordance
with the general method of example 14 from (2RS,55R)-2-[5-(4-fluoro-phenyl)-1-
(toluene-4-sulfonyl)-pyrrolidin-2-yl]-N-hydroxy-acetamidine.

20 Example 24
(2RS,58R)-5-Phenyl-1-(toluene-4-sulfonyl)-pyrrolidine-2-carboxylic acid amide

The title compound, white solid, m.p. 130 °C and MS: m/e = 300.1 (M+H") was prepared
in accordance with the general method of example 3 from (2RS,55R)-5-phenyl-1-(toluene-
4-sulfonyl)-pyrrolidine-2-carboxylic acid methyl ester, which was prepared in accordance
25 with the general method of example 1d from (2RS,5SR)- -5-phenyl-pyrrolidine-2- carbowl:c o
acid methyl ester and toluene-4-sulfonyl chloride. |



15 columm chromat ography on silica gel (ethyl acetate/hexane 2:3) gave the
starting material (1.02 g, 47% and the title conpound (O. 648 yield 29%
as an off-white solid, mp. 116 C and M5 nmle = 359.2 (M-H$. @( P e 11
2RS 5SR - WO Q42854 | "benzenesul fonyl)-5- 4-fluoro-phenyl) - B¢TAESOL/HTIAS 2- 1
-met hanol 20 The title conpound, pale yellowoil, Ms: me = 363 (M) was
prepared in accordance. with the general _pgthod of exanple 1d from net hyl
(2RS, 5SR) - 5- (4-fl uor o- phenyl ) - pyrrolidi ne-2-carboxyl ate and
4-et hyl - benzenesul fonyl chloride and supgesgens reduction of nethyl.

| h

(2RS, 5SR) - 5- nyl)-1- (4 eth I-benzenesulfonyl)-pyrrol I di ne- 2-
carboxyl ate AR SE QRS IREE dr(telaene-4sulinnyd)-prrolidin fapld3aimethwi-hod
of exanpl e 2[.1%55] Hﬂil@ 12 2RS SSR 2- 5- 4-Fluoro-hen 1

-1-tol uene-4-su rolidin-2- 1 -Nh dro - acetam di ne Thetitle

conpound, white solid .. 8 and M5. nfe = 390 was
pr gBalrJed in é%%ﬁ%%ﬁ’fﬁ%o‘%ﬂi H?Bf‘f%é‘tb@lfg B P28 ﬁ@éméM%%dﬁrﬁl ‘?é)(lﬂ M orivas prepared

(2RS, 5SR) 5] 5n(a4cé’t@ance with the general method of example 13 fromf RS,55R)-5-(4-flupro-
fl uoro- phenyl) - (tolijene 4-sul fonyl) -pyrro? di n-2-vyl acetonltrlP

02/ 02554 - 21?}1621 urngA-subony Baytdities2-exchewylis atel qrens- t&@ﬂ):qsacretamxdme.
5- (4- Fl uor o- phenyl )-1-(tol uene-4-sul fonyi)pyrrolidin-2-yli-5-nethyl- 1,2.41
oxadlazole A solution of acetic acid (Ogdlngitasl. 99 mol),

1,1.'-carbon I-d||n1d zol e (Q.32;a,¢1 99 nnnl) in DME (12 M) was

st irred at re&m e he h 3{ o s ! rolidin-2- 1 -1- meth l-lH-

(2RS, 5SR) - 5- élz-ﬂtﬂé)j phenyl) N-hydroxy-
| - (t ol uene-4-sulfonyl)-pyrrolidine-2- carboxam dine (0.50 g, 1.32 mmol) was

added. The r,J(eactlo m xture was stirred at 80C for 16 h and evapor at ed.

Acetic adPd Yaa esbly meepageipelptionpitydrashioricagidin BtQHe(1Qas!) masrdded atfd6r

refl ux condi A S . t lica
Gel | 10 (ot ny| oot Radorecphizher, “‘3“%??$st ikt QQMBF*“% Sb,

acet at e/ hexaht> yiraplhdlie renstion mvéturwnqo%m at @B tgmpsratire fceﬂ% asda white
solid, mp. dhpofateFhMEshi¥:Bwn sSH8 (63 Mﬂs)dxssaﬁ@m £t (10 ml), methyl-

hydrazine (86.9 mg, 1.89 mmol) and triethylamine (0.51 ml, 3.63 mmol) were added and

15 the mixture was stirred at room temperature for 2 h. The reaction mixture was evaporated,

subsequently dissolved in formic acid (10 ml), stirred at room temperature for 0.5 h and
heated under reflux conditions for 1.5 h. Evaporation, aqueous work-up, column
chromatography on silica gel (ethyl acetate) and crystallization from ethyl acetate/hexane
vielded the title compound (0.37 g, yield 64%) as a white solid, m.p. 160°C and MS: m/e =

20 400 (MM).
Example 27
{2RS.58R)-5-{5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-2-methyl-2H-

tetrazole

25 To a stirred solution of (2RS,55R)-5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-
pyrrolidine-2-carbonitrile (0.70 g, 2.03 mmol) in DMF (25 ml) was added at room
temperature sodium azide (0.40 g, 6.10mmol) and triethylamine hydrochlorlde (042¢g,

3.05 mmol) and the reaction mixture was stirred at 120 °C for 6 h The mixture was poured 3

in water (100 ml), acidified (2 N HCI) and the formed solid was collected to gwe . s
30 {2RS,58R)-5-[5-(4-fluoro-phenyl)-i- (toluene-f-i—sulfonyl)-pyrrohchn 2-yl] 2H tetrazole e
(0.73 g, yield 93%) as an off-white solid, m.p. 150 °C. |



(2RS, 5SR): 3-r. 5- (4- Fl uor o- phenyl )-1-(tol uene-4-sul fonyl)-pyrrolidin-2-yli-

[ 1,2,41 oxadiazole 15 A stirred solution of

(2RS, SSR) 5- (4-f| nor o- phenyl ) - N- hydr oxy- | - (t ol uene- 4- sul f ony? p-DEC 2004
pyrrol i di nW280333oxam dine (0.49 g, 1.3 nmol) in triethyl BCTRPOIDOTIBRL e
(20 M) was heated under reflux conditions for 2.5 h. Aqueous worKk-up,

col utm -chr omat ography on silica gel (tolugge/ethyl acetate 4:1) and
crystallization fromethyl acetate/hexane yielded the t| tle corrpound (0.11
g, yield 22%)(@RS3S tdtuddeds- Mo
Exampl e 15 5SR) - N- 15- (4- Fl uoro - _vhenv -
-(tol uene-4 t 8 -pvrrolidin-2-yl-nethyl 1- propi onani de Acyl ation of
(2RSS, 5SR) -[ 5-(4-flnoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl] 25
net hyl ami ne Beg siigéd\gblit@ord bte(zasrssws freldndol lﬁﬁmgoﬁ&ngﬂ-su}fon 1-

e conp nd as a

crystalllzatlonfro wglt?;%/i awge te/hexane y|e
white solid,PyrFplidin-g aistrazge (0%, 1.8ommapl) imesgtpne (30mhl eesbddaRe S8R
- Cycl opr O$)aﬁeﬁ@éﬁ©lﬂ|plo@asﬁﬁhﬁca¥§cna4e (d 0%(3 711?1910&) anid xEQJhS}ﬁB&d% (6 lig fnﬂny ]72 - 30

pyrrolidin-2 nmet h -am de Acy
(2RS, 5SR) - [5m%fw Hﬂ&‘&%ﬁ TeRREAY pylstirg werrh@ﬁ@dun@g réfhmdonditions 631 . hdRegly -

t hyl
Crystal 229?%‘%;‘”?’5%92“?"33‘% R oSO SRR R s N andas 21
acet at e/ hexdiEillizatigadrarn athyl eqetate/bagrmg vieldes the vitle tmpoi:mdi(o 44 .59P6Yas@ and
O 01 ene. 4" mud i ahp. EGERA M 570 1.4 e B s sleobiadbdios it reaction o

-1-toluene-4-sulfon i - din-2-v pro i onar ni

(2RS, 5SR}¢ { Id?-?\ﬁﬁﬁRhér[é @MP)P}ICHYIT)dl-ﬁehenMsmlfbnﬂ)'—lp)/rrpydmeI-qyﬁl-mrﬂeltolysﬂilH-
- t t t
sy ation of TREA0CISY vl S0k HEORETRL IANIRBTE! figC SRS RRIuCN

| - (t ol uene- 403 Mﬂ’rﬁl)-pyrrolldln 2- yl] -ethylanine in accordance with the
general nethod of exanple 6¢c yielded the title. 10 conpound as a colorless
oil, MB: W& = 419.4 (MH'"). Example 28

3-{5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yi] -5-methyl-4,5-dihydro-

15 [1,2.4]oxadiazole (mixture of diasterecisomers; 2,5~cis}

To a stirred suspension of (2RS,SSR)-2-[5—(4—ﬂuoro-phenyl)-1-(toluene-4—sulfony1)~
pyrrolidin-2-yl}-N-hydroxy-acetamidine (0.4 g, 1.06 mmol) in EtOH (12.5 ml)/water {10
ml) was added acetaldehyde (4.2 ml, 74.4 mmol) and the reaction mixture was heated
under reflux conditions for 8 h. Evaporation of the solvent, aqueous work-up yielded the

20  crude product (0.5 g) as a colorless oil. Further purification by column chromatography on
silica gel (ethyl acetate/hexane 3:2) and crystallization from ethyl acetate/hexane gave the
title compound as a white solid, m.p. 68 °C and MS: m/e = 404.4 (M+H™N.

Example 29 _
{2RS,55R)-3-[5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyD-pyrrolidin-2-yl]-propionamide

25 a)(2RS,58R henyh)-1-(toluene-4-sulfonyl)-

To a stirred solution of (2RS,SSR)-[S-(4—ﬂuoro-.phenyl)-1-(toluene—é-sulfonyl)~py_froli&in— -

2-yl}-methanol (8.12 g, 23.2 mmol} in dichloromethane (150 mi) was added triethylaminé R B

(16.2 ml, 116 mmol). To the cooled solution (0 .°C) was added dropwise over a period of 15 .
min pyridine-50;-complex (18.3 g, 116 mmol) dissolved in DMSO (75 ml) and tﬁe' '_ | e
30 reaction mixture was stirred for 1 hat 0 °C. Aqueous work-up yielded (2RS,58R)-5- (4-' " L
fluoro-phenyl)-1-(toluene-4-sulfonyl)- pyrrohdme-2 carboxaldehyde (808, yield 99%) as -
a light brown oil.



Exanpl e 18 2RS 5SR - N-{2- 15- -

4- Fl uor o- phenyl) 1 tol uene-4-sul fonyl ~yrrolidin-2-vllethyl }‘E g Benzagy de
Acyl ation of

( 2RS, 5SR) -W9-928255 yor o- phenyl ) - 1- (t ol uene- 4- sul f onyl ) - pyr r P HERIANI - 15
et hyl am ne according to the general nethod of exanple 6¢ and
crystallization fromethyl acetate/hexane-yselded the title conpound as a
light brown solid, mp. 60 Cand M. me = 467.3 (MH}). Exanple 19 2RS
5SR -C clo 9 -[6i(d-fheird-ghen$h) - Wftblugag--sulfer ol @inUeYR-fofidhion 1
- 20 pyrrol i,‘1 {ﬂm%%?ﬁ! lst-ret hvll -am d Acyl ati on of (2RS,5SR) -

[5-(4-fluoro- =t~ (tol uene-4-sul fonyl)-pyrrolidin-2-yl]- ethylam ne

according to the general nethod of exanple 6c¢c and col um chromat ography on
silica gel yfetdsded ((°Q)iantsticredpaspetsian ofscdtm hyésde (.19 g, ¥B:2 hloB 6994534 - 5

MrH+) . EX | 5 2RS,5SR -N- 2- .15- 4-Fl - _
ol uens: a0f (FDrBva SaRE Prara pesiodt 20 g e spwphengacetein Gialonl 865
( i2Es|, 5SR)5 [ Enﬁﬂ);ihﬁ&ﬁb{mhhyhﬁeﬂsdflxﬁd; uem&eﬁén ?mmﬁmlk)-ﬁgwuﬂ%rbcgmn;mql_] -
e am ne or di (0] e nera ne (0] e e Cc an
oryatall | sartaRedt St B ERRnE 2 b aaepTd GO 2O ol dn dsHoraD 26 a
whi te sol i d,addeddraRvsdovand pbifod 8f 25 min 26 the PesttioMakkdure WEs QdsQ8Rady stigdd 2
9 DEC 2004 PCI,ER01107135 Exanple 21 .2RS 5SR -3- . 5- Senly
4_Fl uoro-p heaﬁ% |°§-f ‘%ﬁt‘%‘i%@ﬁ%‘-"gﬁ%&Pfﬂaﬁéﬁ“&ﬁS PRFifcstipnhycajunachigmatggraphy on
Zﬁ% hg | - 11. 2,saﬂcachla(mlaa@dfghmeeﬁateté;s) ﬁ@laapmaS @,r?mdttﬁs yeélbﬂxxs;ai1l(s.g%¢§,asﬁgﬁ =
o S B AR Lol ) i e S O
(tol uene- 4- sempenikre-oBYFd-Cl(108600.8 gY olerlt FRHIARF Y 530 AN GRBSSRNS_BCEL fiforo-
aci d. Exarrpl(g)éZ}Z%_ ) ) fanv] . 3 N . _
LRS, 5SR) - 5- BrePEpriafigluene-gsulipnyl)-pyrrolidinetyllypropiopis asihmethyb ester A 36 gpyieldol i
di n-2-yl - M6 s acolaledsloipxadi azol e |

¢) {2RS,58R)-3-[5-(4-Fluoro-phenvl)-1-(toluene-4-sulfonvl)-pyrrolidin-2-vi] -
15 propionamide

The title compound, off-white solid, m.p. 136 °C and MS: m/e = 391.2 (M+H+) was
prepared in accordance with the general method of example 3 from (2RS,55R)-3-[5-(4-
ﬂuoro-phen}rl)-1-(tqluene-4-su1fony1)-pyrrolidin-z-yl]-propionic acid methyl ester.

Examiple 30
20 (2RS,55R)-5-{2-]5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yll-ethyl}-3-
methyl-{1.2 4loxadiazole

The title compound, white solid, m.p. 91 °C and MS: m/e = 430.5 (M) was prepared in

accordance with the general method of example 13 from N-hydroxy-acetamidine and

(2RS,58R)-3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl}-propionic acid,
25 which was prepared in accordance with the general method of example 6a from (2RS,55R)-

3-[5-(4-fluoro-phenyl)- 1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-propionic acid methyl o

ester. ' R " e

Example 31

henyl)-1-(toluene-4-sulfonyl)-

30 The title compound, white solid, m.p. 86 °C and MS: m/e =373.1 (M+H") was prepafed m | '
accordance with the general method of example 4 from (2RS,5$R)—3-{5—(4—ﬂuoro-ph6n?1)f o
1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-propionamide. | o RS



10 The title conpound, pale yellowoil, M5 me = 442.3 (MrH+) was prepared
in accordance wth the general nethod of exanple 13 from

(2RS, 5SR) - 2- [ 5- (4-f 1 uor o- phenyl ) - 1- 29 DEC 2004

(tol uene- A¥QN20SFH ) - pyrrol i di n-2-yl]-N-hydroxy-acet ani di nePé”ﬁ/dEPOIIGHSa

cycl opropyl -carboxylic acid. Exanple 23 15 (2RS 5SR -3- 5

f 4- Fl uor o- phenyl )-1-(tol uene-4-sul fonyl)-ypgrolidin-2-yl-nmethvll- [ 1,2,41
oxadi azol' e ‘'The title conpound, colorless oil, M5 me = 402.0 (MtH}) was
prepared in accordance wth the gener @lxalﬁplemd of "exanple 14 from

2RS, 5SR) - 2-, -f - phenyl ) - 1- | uene- 4- sul f onyl rrolidin-2-yl]
fl\l-hydr02<y- .1 SSRigN gt .‘ ﬂ*&) ?(tO?uem-‘i-s nVDyvzrrr Iydm- -VH-DIODVI?/

(2RS, 5SR) - SaE&tamgdel -(toI uene- 4- sulfonyl) pyrrolidine-2-car boxyl ic acid
am de The title conpound, white solid, mp. 130 C and M5: W = 300.1 (M+H}) |

(2rs! 5oy - ST fos PRGN do g e epyinic t&gsﬁéa%ﬁﬁg%biy%&c‘i’%‘a v

‘methyl est ewl]- mpﬁihlmﬁsaﬁbﬁnﬁgmhe@e@(fﬂ%&BB&@f%é i1¢ ba bk fIRBRLAL Met hod

of exanple | d fyaom hen rol i di ne-2-carboxy I|c aci d net hyl
ostor and t 8Feiaon SE B po g PuR S DL G4 Bsspbem 1y | S et ebedony).
PCT/ EPOL! 07 p9trcdiaiplytl-fop It &SR ortiBndeAsifl aerg@nam method of exam {ded
nyl)-1-(tol yene-4-sul f on cgi/ {90|Iijll\2$ /y .- 1L2 41 ox%glao
The title cﬁﬁ%ﬂwmm?ﬂ i QII5FS ﬁ*fzs‘ﬂé% > W = 401.2 (M) was
prepared 5 in accordance with the general nethod of exanple 13 from
(2RS, 5SR) -5-(4-f| uoro Example 33

henyl )-1-(t0 rrolidjne 2 carboxylic acid and
&hyéréx%f’-g imeimilon AL ) py _- 4&ilye y Lok-gtohkene Az gulfonyl)-

1- (tol uene- ﬁsﬂﬂlﬁmnyﬂ] @ﬁﬂ@ahﬁa@ 2- y11 1 rret hyI -lH 1-12,41 triazole 10 To
a freshly prepared solution o ydrochloric acid in EtCH (10 m) was added
at 0C

(2RS, 5SR) - 5AA PR of RS 15-(-Fuospbsari k- solneny tsulforlbpraohién2-ghr boni t

rile (0.50 gafxo ﬂarﬁﬁxe%@ﬂrﬂmgttb the RAGTal ARHIPILKEMPR S Hid1Ed B e Htle 'E:Qﬁgbund as
tenperature a'col or}ess 01.{] I\/?g1 mfie = 445.5 (M+H").

15 Example 34
{2RS.55R)-3-[5-(4-Fluoro-phenyl}- 1-{toluene 4-sulfonvl)-pvrrolidin-2-yl}-N-hydroxy-
propicnamidine

The title compound, off-white solid, m.p. 134 °C and MS: m/e = 406.4 (M+H") was
prepared in accordance with the general method of example 7 from (2RS,55R)-{5-(4-
20 fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl}-propionitrile.

Example 35

(2RS,58R)-5-Cyclopropyl-3-{2-[5-(4-fluoro-phenyl)-1- (toluene-4- sulfonvl)-vvrrohdm 2-
yi]-ethyl}-[1.2 4]oxadiazole ' ' '

The title cornpound pale brown oil, MS: m/e = 455 (M) was prepared in accordance with
25 the general method of example 13 from (2RS,55R)-2-]5- (4-ﬂuoro-pheny1) 1-(toluene-4-
sulfonyl)-pyrrolidin-2-yl] -N_-hydroxy—proplonamldm_e_ and cyclopropyl_—_ca_rboxyhc acid.




evaporated. The light brown solid (0.65 g) was dissolved in EtOH (10 aril),
met hyl - hydrazine (86.9 ng, 1.89 nmmol) and triethylamne (O 31 ‘gr(h
nol ) were added and 15 the m xture was stirred at roomter‘r% 3 rz@for 2
h. The rea¥®Q ®P2&t ure was evaporated, subsequently di ssolPCFERMNOTAS i C
acid (10 m), stirred at roomtenperature for 0.5 h and heated under
reflux conditions for 1.5 h. Evaporation, -agqueous work-up, colum
chromat ography on silica gel (ethyl acetate) and crystal lization from ethyl
acet ate/ hexane yielded the title conpoBsin 1@337 g, 'yield 64% as a wiite
solid, mp. 160 CandIVB rﬂe: 20 400(Ivt Exarrple 27 2RS 5SR -5- 15-

1

tetrazol e a) " ZRS 5E AR R deidaiug 3 =5-
vrrolidin-2- mﬂhﬂdﬂﬁéﬂLereZS To a stlrred sol uti on of

(2RS, 5SR) - 5-(4-fl uoro- phenyl) 1 (toI uene- 4-sul fonyl) -

pyrrolidine 2, 03 (25 M) was added at
room terrperg?%?{el g&éb é"lr‘rr]“g I?H 2?61 Ef& ggngrﬁ)'?&l;h\% } VesmEpArafimeccordance
hydr ochl o5 do‘ltb@hdgengral nﬁaﬂﬁ)ﬁd oﬁe)da)npilml:t frb@ (PREGSRPD-[BL ﬁhﬁcﬁoﬁﬁﬁnﬂgj jtred at

120 C for ter (100 m acidified (2 N
HCl) and the %‘}ﬁgé @J&%nﬂ?\%g‘%‘ é‘é’ﬁelgr}ﬂy Vgroggmamxdme and acetic acid.

(2RS, 5SR) - 5-[ 5- (4-f | uor o- phenyl ) - 1- (t ol uene- 4 sul fonyl)-pyrrolidin_2-y1}-2H
-tetrazole (0.73 g, yield 93% as an of Exasplee7solid, mp. 150 C. WO

02/ 02554 -24 2 9 DEC 2004 PCT/EPOL/ 07135 b) 2RS 5SR -5- 5- 4-Fluoro- hen |
-1- toluene-{4 . Qlle Toastlrred
sol ution of R FEpiet - A0LL fq
pyrrolidin- l tm lea [de72 g, 1. 86 mml) in acetone (30 m) was
added at room5 tenperature potassium carbonate (0.51 g, 3.72 nmmol) and

nmet hyl id ctio I.Xture was, heated
unde)r/ r ef guxgg)g%nd&? |f’(;t1r21§S ?és'mﬂéﬁ%gggny% FP‘T < Bllrﬁ:\ﬁ’ﬁi’ I"‘\Yré")‘i’iﬁ:lﬂ%'&rﬂﬁ'hy on
silica gel (exeﬂwﬂaxmetaeaoeﬂmxam g’én&)al ﬁl’edlod(‘dﬂeiizﬁbleloéahldQBysfdll‘Pd&hSﬁ Bl ethyl

ccet t eThexage MALIS R bt COmalnd 0. 48 S9.00 25 o St T,

(2RS 5SR) - 5- £4464-(M+Jd)o- phenyl ) - 1- (t ol uene- 4-sul fonyl ) - pyrrolidin-2-yl]-1-
met hyl - I H

anyl)-

2!..

Example 38

15 (2RS.55R)-N-([5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyh)-pyrrolidin-2-yl-methyl}-2.2-
dimethyl-propionamide

Acylation of (2RS,58R)-{5- (4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-
methylamine according to the general method of example 6c and crystallization from

hexane yielded the title compound as a white solid, m.p. 128 °C and MS: m/e = 433.4
20 (M+HM.

Example 39
{2RS,55R)-5-{5-(4-Fluoro- phenyl)-1-{ toluene 4-sulfonv1) Dvrrohdm 2-yl-mmethyl]-2-
methyl- ZH-tetrazol

The title compound, colorless oil, MS: mle= 416 1 (M-i-H*) was prepared in accordance
25  with the general method of example 27a/b from (2RS 5SR) [5 (4 ﬂuoro-phenyl) -
' (to]uene—4 sulfonyl)-pyrrohdm~2 yl]—acetomtnle -

A second product of this reaction was {2RS, SSR) 5- [5-(4 ﬂuoro-phenyl) 1-(toluene-4-

" sulfonyl) pyrrohdm- —yl-methyl] l-methyl lH-tetrazoIe, colorless 011 MS: mfe =416.3
(M+H".



tetrazole (0.26 g, yield 359 was obtained as a white solid, mp. 186 C and
MS: rule = 402.4 (Mi-H). Exanple 28 3- 5- 4-Fl uoro- henb DEC 20
-1-toluene-4-sulfon | - rolidin-2- 1 -5-nmeth -4 5-dih dro- J?SE fﬂé

4] oxadi azoW@ 02#§#3%ture of di astereoi soners; 2,5-cis) To a st PETERIEWIPENSi on
of (2RS, 5SR) - 2-[5-(4-fluoro-phenyl)-1-(tol uene-4-sulfonyl)-
pyrrolidin-2-yl]-Nhydroxy-acetanm dine (0.4g49g, 1.06 nmol) in EtOH (12.5
m)lwater (10 nml) was added acetal dehyde (4.2 m, 74.4 muol) and the

reaction mxture was heated under reflipgg jtions for 8 h. Evaporation
of the solv ) eloed the 20 crude product (0 5 g) as a
col orl ess OM PRV lygne-4-pul pirragiidingrivl]- =2r gel
(et hyl acet ghehlieXd It@tréz@ and cryst aI I [ zatl on from et hyI acet at e/ hexane

gavethe title conpound asawhlte SO|Id mp. 68 Cand Ms: me = 404.4
(MrHt) 92R85R 3- 5- o hen 1 -1-toluene-4-sulfon 1 -
ol 5 e cnftousd edodsse e 5 430.4{ Mg ) -waseprepared in accordance

-1-tol ueng- 471&m5ecgenérﬂmemoudjf@ﬁaﬁ 1@@7M£@Md§szzﬂ mﬁab{or ﬁ@a 29'1“' on of

(2RS, 5SR) - [ 4-1 | henyl | uene- 4- sul fony -pyrrol
2-yl ] - net haﬁtzﬂ(lu%{-éﬂgon Pﬂr 1172- -DAPRIRRFISEL hane (150 m) was added

triethylamne (16.2 m, 116 nmol). To the cooled solution (0 C) was added

dr opwi se ovey seopd fdlﬁkc@cf;fthﬁs reﬁﬂtiﬁ:nﬂyarsl IR$ES 8 )
di ssolved in %}ﬁgw n.) @ ( Ctl%gr% g?ﬁlr‘lgﬂhv\cgé%h%ng 1cli(j“?ugm)é‘hat
O C. Aqueous% “HHEY Pd7e' (52 -1 Aetrazole, colorless oil, MS: m/e = 430.1

f1 uor o- phenyM+H*Y t ol uene- 4-sul fonyl ) - pyrrolidine-2-carboxal dehyde (8.0 g,
yield 99% as a light brown oil. 2 9 DEC 2004 WO 02/02554 PCTI EPO /07135
-25 b) 2RS 5SR -3- 5- 4-fluoro-hen 1 -1- toluene-4-sulfon - rolidin-2- I1-

ro ionicfacid net hyl ester To a cool edpﬂ"(1 @) land stirred suspension of
sodi um hydride (1.29 g, 32.2 mmol; 60% in THE (60 m) was added over a

period of 2Q2REBREY-} 4-phosehne 18ed 4 41 8hy1)- Brr i An TN by E
(40 mM). After 30 mdpasolutmno 5- (4-TTuoro- phenyl)-1-
(t ol uene- 4- PEEPIGREIUde,y - 1 | | di ne- 2- car boxal dehyde (8.0 g, 23.0 mmol) in THE
(40 m) was- added dropw se over a period of 25 min and the reaction
m xture was Asdybsied wf (2RY5ES)-15-edfudto- n?l)flo(toﬂlehe—tléﬁﬂ'ﬁ%'ﬁ pefoiiaihP2 3d
further purlflctlonb ol um. chro % ch

propylamine acCording to the general me 0 exarnple 6¢ yielded the title compound as

15  a colotless oil, MS: m/e = 433.4 (M+H™).

Example 42

(2RS,5RS)-N-{3-{5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-vil-propyll-
2,2-dimethyl-propionamide

Acylation of (2RS,5RS)- [5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl}-
20 propylamine according to the general method of example 6¢ yielded the title compound as
~ acolorless oil, MS: m/e = 461.3 (M+H").

-Example 43

_ (2RS SRS)- CYclopentanecarboxvhc acid {3- fS (4 ﬂuoro-vhenvl} 1-(toluene-4-sulfonvl)-

-i _. : Vrrohdm-Z- 1 -prop l-armde S

e propylamme according to the general method of example 6¢ yxelded the title compound as
a colorless oil, MS: m/fe = 473.3 (M+H+)

" 25 Acylatlon of (ZRS 5RS) [5 (4 ﬂuoro-phenyl) -1- (toluene 4—su1fony1)-pyrrohdm 2-y1}-



silica gel (toluenelethyl acetate 9:1) yielded the product as a colorless
oil (5.77 g, 62%, 10 which was subsequently dissolved in IVBé)g( eE%OgJH ) and
hydr ogenated at room tenperature on Pd-C (10% 0.6 g) over of 1.5
h to give WARS/BER) - 3-[5-(4-fl uoro- PCT/EP01/67135
phenyl ) -1-(tol uene-4-sul fonyl)-pyrrolidin-2-yll-propionic acid nethyl ester
(5.35 g, yield 92% as a colorless oil. ¢pg2RS 5SR)_

3-[5-(4-Fl uoro-phenyl)-1l-(toluene-4-sulfo | ~yrrolidin_2-vll- 15

12rol 2i onami de The title conpound, off-phirkslegdlid, mp. 136 C and M5 W =
391. 2 (M+H+) was prepared in accordance with the general nethod of exanple
3 from (2RS,
fl uor o- pheny: ] i
met hyl ester. Exarrpl e 30 20 2RS

5SR) - 5- 12- 15Réd4xﬁbu@fo2RBJmML3 -1 (41fm|oblﬁﬁﬁexﬁrlﬁw(fdméfle)4-@&'ifd Y-grolidin-2-y1]-
2y||-ethy||- - methé- 41 oxtgllaaole Thetlthgr nmpoun White solid,
mp. 91 C anBroREMiGFd m eley 1 umpluminug hy ea@e%?‘li)aWc'EHﬁH RT¢ he
general Bt hagheoths ﬁéﬁ{rﬁb Qnd3ry%faﬂ&hﬂb@ﬁdﬁ?ﬂh@£a%%%@l&gdﬁﬁe &6 compound, wh1te

(2RS, 5SR) -3 (4f| toluenq4 sul'fonyl ) - pyrrolldln- -yl
- propionic 5%9?61 %&ﬁgy %‘-’e’pé 4 (Mithécor dance with the gener al

nmet hod of exanple 6a from (2RS, 5SR) 3- [ 5 -(4-fluoro-phenyl)

-1- (tol uene-4-sul fonyl)-pyrrolidin-2-ylgxaisleRs oni ¢ acid methyl ester.
Exanpl e 31 2RS 5SR -3- 15- 4-Fluoro- henvi -1-toluene-4-sulfonvl -
rolidin-2- 1, - i . d, Wmte,solld mp. 86 C

iz \A AT il ) 2 % 4 PRI ENPETORGIN- - le.‘_ Bhanin lle
met hod of exarrple 4 from(2RS SSR) 3 [5 (4 quoro phenyl) 1-
(tol uene-4- S'ﬂ*ahaﬁoyﬂn)attoaybf (JJR%RB)Z% 1B-[4-FR ﬁ&%ﬂ) @If(tolaer% Qgﬁlf&%‘-'pyr\l@xdin-
02/ 02554 PCTé 01/ 071 - 26 Exgg(p £ 32 é_g OIE Fl ugro-hen 1
- 1-t ol uerd8- 4 U8R p?/lralcf)‘?r H&to3ogggne o eifa%}s?tlé’rﬁl@éeq-ﬁhﬂlt’@@enatl on
of (2RS, 5SR) edrhpuhd, bffowhieftidy Inp. F4CCahd s restbdomyh) - pyrrol i din-2- 5
yl]-propionitrile according to the general nethod of exarrpl e 9a and

subsequent acetylation of the correspondin

(2SR, 5SR) - [ 5- (4-f 1 uor o- phenyl ) - 1- (t ol ugﬁ’é‘-"‘%ﬂgﬁﬁf onyl ) -
(2RS,5RS)-N-{4-[5-(4-Fluoro- Dhenvl)-l (toluene-4-sulfonyl)-pyrrolidin-2-yl}-butyl}-
acetamide

15 Hydrogenation of (2RS,5RS)-[5-(4-fluoro-phenyl)- 1-(toluene-4-sulfonyl)-pyrrolidin-2-
yll-butyronitrile according to the general method of example 9a and subsequent
acetylation of the corresponding (2RS,5RS)-{5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-
pyrrolidin-2-yl]-butylamine in accordance with the general method of example 6¢ yielded
‘the title compound as a colorless oil, MS: m/e = 433.4 (M+H").

20 Example 47

(2RS,5RS)-Cyclopropanecarboxylic acid { 4—[5-( 4-fluoro-phenyl)-1-(toluene-4-sulfonvl)-
pyrrolidin-2-yl}-butyl}-amide |

Acyla_ti_og__@f (ZRS,S_RS)—[5—(4—ﬂuqro-phenyl)-l-(fol uene-4-sulfonyl)-pyrrolidin-2-yl]-
o | _butyllaxl':_;ixl_e_:é'.ccor_ding to the general method of example 6¢ yielded the title compound as a
25 _colorless p_il_, MS: m/e =459.5 (M+H™"). |



pyrrolidin-2-yl]-propylamne in accordance with the general nethod of

exarrpl e 6¢C yi elded the title conpound as a colorless oil, gs% rédce 5 419-3
(MEH"" ). | e 33 10 (2SR 5SR - Cycl opr opanecar boxyl i c aci :9 %9
4-f1 uor o- p 142534 (t ol uene-4-sulfon LI - rrolidin-2- 1 - rcPGmMmls:,

Acyl ation of (2SR, 5SR)-

[ 5- (4-fl uoro-phenyl)-1-(tol uene-4-sul fonylksgpyrrolidin-2-yl] - propylam ne
according to the general nethod of exanple 6Cc yielded the title conpound as
a colorless oil, Ms: W = 445.5 (MrH'' )ExahiplEdsinpl e 34 2R5 5SR - 3- 5-
4-Fluoro- hen 1 -1- toluene-4-sulfonyl - vrrolidin-2- 1 -N-hvdroxv- ro

i onam di ne Thg f i d, . .

406.4 (M-H" Sates SRR R ES <

exanpl e 7 framde2RS, SSR) [5 (4 20

fl uor o- phenyl ) -1-(toluene-4-sul fonyl)- pyrrolldln 2-yl]- proplonltrlle

Exanpl e 35 ]

-1-t ol uene- 4- su%ﬁ %’n 0942%5?5%3:’1'32[5'(%&%%9 Fihengﬁ)?l Qf"&?éa‘ Lotfogyinparioliding2-
conpound, Spaylbpbmpwml-ml In achBdanteewith dhgenddh) meandrifepansld 208 AGeOdAARe | W

(2RS, 55R) - 2- LA TSP OTEHBite FFTE B e SAo:3 (M+HY)
sul fonyl ) -pyrrolidin-2-yl]-N hydroxy-propi onan di ne and

cycl opropyl -carboxylic acid. WO 02/ 025F4%ample £xanpl e 36 2 9 DEC 2004
PCT/ EPO1/ 07135 f 2RS,5SR)-3- f 2-

[ 5- (4- Fl uor ompk I S -p
00D A R 0 ghani Pe e RYLL A

(MrH}) was memxk_ém&aﬂ_eordance 5with the general met hod of exarrpl e 13
from(ZRS SSR) 2-[5-(4-fluoro-phenyl)-1

(tol uene- Q i onam di ne_and_acetic

aci d. Exanpl e %@ﬁ%{s@’%ﬁlé)&gﬁ n%"ﬁ%%#ﬁe b]giz é %&ﬁgomée =444 ﬁz &1 |

-1 - t ol uene- 4preparedin dccordance with the general method of example 27a/b from (2RS,5RS)-[5-(4-
fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl}-butyronitrile.

Example 50

(2RS,5RS)-5-1{3-[5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonvl}-pyrrolidin-2-v1}-propvli-1-
15 methvl-1H-tetrazole

The title compound, white solid, m.p. 153 °C and MS: m/e = 444.3 (M+H") was prepared
in accordance with the general method of example 27a/b from (2RS,5RS)-[5-(4-fluoro-
phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl}-butyronitrile.

Example 51

3.20 {2RS,5R8$)-5-{5-(4-Fluoro-phenyl)-1-( toIuene-4—su1fonv1)—Dyrrolidin-z-vl} -pentanenitrile

- The title compound, white solid, m.p. 79 °C and MS: m/e = 401.2 (M+H™) was prepared in
‘accordance with the general method of example 4 from (2RS,5RS)-3-[5-(4-fluoro-phenyl)-
. 1-(tolu¢n¢-4-sz_1_lfonyl) -pyrrolidin-2-yl}- pentanoic acid amide.



rolidin-2- -nmeth 1 -amde 10 Acyl ati on of

(2RS, 5SR) - [ 5- (4-f | uor o- phenyl ) - 1- (t ol uene- 4-sul fonyl)-pyrrolidin-2-yi]-

met hyl am ne according to the general nethod of exanple 6¢ aAd DEC 2004
crystal | i zZHYEP23om et hyl acet at e/ hexane yi el ded the titl| BCEFEPOYOTIISas an
off-white solid, mp. 147 C and M5: mle 445.3 (MtH+). Exanple 38 15 2RS
5SR -N- 5- 4-Fluoro-hen 1 -1-tol uene-4-sutBbn 1 - rol idin-2- |-methyl -2 2-
dimeth I - ro ionam de Acyl ation of

(2RS, 5SR) - [ 5- (4-f 1 uor o- phenyl ) - 1- (t ol udixempled? f onyl ) - pyrrol i din-2-yl]-

met hyl am ne according to the general nmet hod of exanple 6c¢ and

crystal li zathQR skk X 14 @

mp. 128 C and ME: : 7 h ’ Sl
4- Fl uor o- heh:\L’er_rmﬂlﬁ_ol uene- 4- sulfon 1 - vrroI|d|n 2- 1- rrethyl - 2-

met hyl -2H-tetrazole The title conpound, colorless oil, M5 me = 416.1
(M:H) was th al et ho

(M) (vas PgAR ISy B0 AR RGE, 18 it L4305 (HSHP) s FRIOSH 2ol RAIRL
(tol uene-3%- swith meylqui/meﬂ'iqddqfnx@npw?]frerac(éR&ﬁRS)—[S-(atL -fldosephatlpt -Gehiedneosf-

this reactlcmfyyﬁﬁ uor o- phenyl ) - 1- (tol uene- 4-

sul fonyl )-pyrro )%ﬁ hé}lﬁRingghdﬁ&%uH% hyl -1 H-tetrazole, colorless oil, Ms
me = 416.3 (M+H{). 2 9 DEC 2004 WD 02/ 02554 PCT/ EP(c) 1/ 07135 -28 Exanpl e
40 Example 53

2RS, 5SR) - 5- 12- 15- (4-Fl uoro phenvl) 1-(tol uene-4-sul fonvl)-pyrrolidin- 2 yl |
-et hyl }-2- n b 0 ,

= 430.4 (M-HF) was prepae N accor
exarrpl e 27a/dsetamigs ( 2RS, SSR) [5 (4 fI uor o- phenyl) 1
(tol uene-4-sul fonyl)-pyrrolidin-2-yl] -propioni tr| | e. A second product of

sul fony )0 p qq?‘%? fosy: j PSR- Gondd iR B Bl iR 2 v
me = 430. 1 y - pentanenitrile according to the general method of example 9a and subsequent
- acetylation of the corresponding (2RS,5RS)-{5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-
pyrrolidin-2-yl]-pentylamine in accordance with the general method of example 6¢ yielded
the title compound as a colorless oil, MS: m/e = 447.4 (M+H™).

15 Example 54

{2RS,5R8)-5-{4-[5-(4-Fluoro-phenyl}-1-(toluene-4-sulfonyl)-pyrrolidin-2-yi}-butyl}-1-
methyl-1H-tetrazole -

The title compound, white solid, m.p. 120 °C and MS: m/e = 458.4 (M+H") was prepared
in accordance with the general method of example 27a/b from (2RS,5RS)-[5-(4-fluoro-
20 phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-pentanenitrile.

A second product of this reaction was (2RS,5RS)-5-{4-{5-(4-fluoro-phenyl}-1-(toluene-4-
* sulfonyl)-pyrrolidin-2-yl] -butyl}-2-methyl-2H-tetrazole, light yellow solid, m.p. 77 °C and
- MS: mle =458.4 (M+H").

Example 55

o 25 “(2RS,5R8)-5-[5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yll-N-hydroxy-
Q entanamidine .

" The title compound, white foam, MS: m/e = 434.5 (M+H") was prepared in accordance
" with the general method of example 7 from (2RS,5RS)-[5-(4-flucro-phenyl)-1-(toluene-4-
sulfonyl)-pyrrolidin-2-yl}-pentanenitrile.



(MtH+) . 10 Exanple 41 2RS 5RS -N- 3- 5- 4-Fluoro-hen 1
-1-toluene-4-sulfonvl - vrrolidin-2-vl - ro 1 - pionam de Acyl ati on of
(2RS, 5RS) - [ 5- (4- f | uor o- phenyl ) - 1- (t ol uene- 4-sul fonyl) - pyr r ol HiDEC22004 | -
propyl am né¥@&282d¥¥ng to the general method of exanple 6¢c yiRCHERINGTA3Zit] e
compound as 15 a colorless oil, M5: nme 433.4 (MtH}). Exanple 42 2RS 5RS
_N- 3- 5- 4-Fluoro-hen 1 -1-tol uene- 4-sul fa@ded - olidin-2-vl - ro vl - 2
2-dimeth |- ro i onam de Acyl ation of

(2RS, 5RS) - [ 5- (4-f | uor o- phenyl ) - 1- (t ol uek@ashplafic onyl ) - pyrrolidin-2-yl] 20
propyl am ne according to the general met hod of exarrpl e 6c yielded the title
conpound as >

cl o entanecar ‘
Acyl ation of Mﬁm

(2RS, 5RS) - [ 5- (4-f | uor o- phenyl) 1- (toI uene 4-sul fonyl)-pyrrolidin- 2 yi ]
pyrrolidm2-y ! [0 grrg}rf h I

met hod of exafp S e OTOr

rul e = 473 3agikunethyl &te@ DEC 2004 V\D 02/ 02554 PCT/ EPO1/ 07135 _29. Exarrpl e
44 9 LZR$,5RS) 3-[5-(4-Fluoro-Rhenyl)-I1-(toluene-4-sulfo n 1 - rolidin- 1

(2R, 55 - 3- (e ey (LIRS SSR).o- (s uproehemyl) praroliding icabonte sfisf-pilorgs |
propi oni ¢ act dnmmlfonarhcc}é@n&a acmﬂdmgﬂouhm: gctrualnal pooeadyel 1dheeldad 52RKJSSR)I-IL(4'HE

[l t1e’ conpousiierpereriB A SLIEh8 o' S el i SRR s e s

45 2RS 5RS - an oft-whitesaelak d4S: hdn‘—|3981M+()J uene 4-sul fonvl - rolidin-2-vl -bu
onitrile Transformati on of

(2RS, 5RS) 13- b 148 SR RrLBaBY-)s
2-yl] -propan-I-o0 ordrng to
the title = methanol

Reduction of (ZRS,SSR)-1-(4-chloro-benzenesulfonyl)-5-(4—ﬂuoro-phenyl)-pyrrdlidine-z-
carboxylic acid methyl ester with LiAlH, according to the general method of example 2
gave (2RS,58R)-[1-(4-chloro-benzenesulfonyl)-5—(4-ﬂuoro-phenyl)-pyrrolidine-z-yl]-

15 methanol as a colorless oil, MS: m/e = 370 (M™).

c) (2RS.58R)-]1-(4-chloro-benzenesulfonyl)-5-(4-fluoro-phenyl)-pyrrolidine-2-yl}-
acetonitrile

Transformation of (2RS,55R)-[1-{4-chloro-benzenesulfonyl}-5-(4-fluoro-phenyl)-
pyrrolidine-2-yl}-methanol according to the general procedure of example 10 yielded

20 (2RS,55R)-[1-(4-chloro-benzenesulfonyl)-5-(4-flucro-phenyl)-pyrrolidine-2-yl] -
acetonitrile as a light yellow oil, MS: m/e = 379 (M*).

d) (2RS,58R)-N-{2-[1-(4-Chloro-benzenesulfonyl)-5-(4-fluoro-phenyl)-pyrrolidin-2-y1-
ethyll-acetamide

~ Hydrogenation of (2R$,55R)-{1-(4-chloro-benzenesulfonyl)-5-(4-fluoro-phenyl)-
- 25 pyrrolidine-2-yl}-acetonitrile according to the general method of example 9a and
 subsequent acetylation of the corresponding (2RS,5SR)-[1-(4-chloro-benzenesulfonyl)-5-
| (4-fluoro-phenyl)-pyrrolidine-2-ylj-ethylamine in accordance with the general method of

example 6c yielded the title compound as a white solid, m.p. 103 °C and MS: m/e = 425.3
(M+HN).



conmpound, off-white solid, mp. 74 Cand M5: me = 386 (M). Exanple 46 2RS
5RS -N- 4- 5- 4-Fuoro- hen | -I-toluene-4-sulfon | rolidin- 5 & bu 1 -
acet am de 15 Hydrogenati on of 9 UEC 004

(2RS, 5RS) Y8023 uor o- phenyl ) - 1- (t ol uene- 4- sul f onyl ) - pyr r oPCEERSZ67135

yl ] butyronitrile according to the general nethod of exanple 9a and
subsequent acetylation of the correspondigg-

(2RS, 5RS) - [ 5- (4-f 1 uor o- phenyl ) - 1- (t ol uene- 4-sul fonyl)- pyrrolidin-

2-yl ] butylam ne in accordance with the}ggﬂ@ﬂ@¢7nethod of exanpl e 6¢ yiel ded
the title Cog--g-ﬂ as @ colorl-ss o|| S: e 43 3 4 (Nﬁkﬂ) 20 Exanpl e
47 2RS 5RS ~E83r0 : ; . 1)-5-(4-fluoro-
phenyl ) - 1- t g ;s)uafnon -ethi hﬁﬂéﬂ 2 1butyl --ani de Acyl ation of
(2RS,5RS)-[5 (4 quoro phenyl)-l-(to uene-4-sul fonyl)-pyrrolidin-2-yl]-

but yl am ne rdl n e net hod of exanple 6¢c yielded the title
conpound as g %ﬁ‘?%@s @(‘ -bngenesytonyl)-pnfiyoroighen vl pyslidirgo2-
Exanpl e 48 &I]Qelﬂﬁﬁnﬁﬂé)aﬂccoﬂﬂ% E;%&-éé}?elﬁ%&%dgﬁé(ampieéc ielded tﬁ‘ title compound
-5-[5-(4-F uor(iﬂ_ghenﬁg’; é@ éjeng: sulfon53{I3) pyrro I d Yn- i pent aﬁm C
acid ani de *TFIHEFSPH& T8N MS: m/e

(2RS, 5SR) - 3-[ 5- (4- f | uor o- phenyl ) - 1- (t ol uene- 4- sul fonyl )-pyrrolidin-2- 5
yl']-propan-1-ol in accordance w th theEgemgledg net hod of exanple 29a-c gave

the title corrpound as an off-white semsolid, Ms: rile = 419.3 (MtH ).
Exanpl e 49

- met hyl - 2H -tetrazol e 10 The t|tIe corrpound I [ ght yeI I ow solid, m p 107
C and M5 mag(2RA8U5-34(Mbkb-} r I 6 Ve headanana!
rrethodo e>;§g¥)le 27alb from (2RS, 5RS)- [5-(4- y

(tol uene- % onyl)-pyrrolidin-2-yl] -butyronitrlie. Exanple 50

Reaction of ethyl (2R,55)-5-(4-fluoro-phenyl)-pyrrolidine-2-carboxylate [prepared from
(S)-ethyl N-Boc-pyroglutamate and (4-fluoro-phenyl)magnesium bromide according to:
a) Tetrahedron Letters 34 (1993) 6317 - 6320. b) Journal of Medicinal Chemistry 39 (1996)
2594 - 2608. and c) Tetrahedron: Asymmetry 10 (1999) 2245-2303.] and toluene-4-

15 sulfonyl chloride according to the general method of example 1d yielded (2R,55)-5-(4-
fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine-2-carboxylic acid ethyl ester as a white
solid, m.p. 78 °C, [0]p™ = -36.9° (¢ = 1.0151 in chloroform) and MS: m/e = 392.2
(M+H™).

The (25,5R)-5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine-2-carboxylic acid
20 ethyl ester [white solid, m.p. 78 °C, [o]p*® = +34.7° (¢ = 1.0709 in chloroform) and MS:

m/e = 392.2 (M+H")] was prepared from ethyl (ZS,SR)-5-(4—ﬂuoro-phenyl)-pyrroiidine-z-
carboxylate.

b) (2R,58)-{5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yll-methanol

Reduction of (2R,55)-5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine-2-carboxylic
25 acid ethyl ester according to the general method of example 2 gave the title compound as a

white solid, m.p. 140 °C, [at]p”® = -135.3° (c = 1.0642 in chloroform) and MS: m/e = 350.2
(M+H"Y.

(2S,SR)-[5-(4-F1u0r0—phenyl)-1-(toluene-4-sulfonyl)—pyrrolidin—2-yl]-methanol: white
solid, m.p. 140 °C, [o(]p”® = +135.9° (c = 1.0789 in chloroform) and MS: m/e = 350.1
30 (M+HY. | | |



-2RS 5RS -5- 3- 15- 4-Fluoro-hen 1 -1- toluene-4-sulfonvl - rrolidin-2- 1 -

rol -1- 15 nethyl-lIHtetrazole The title conmpound, white solid, mp. 153 C
and MS: me = 444.3 (MrH) was prepared in accordance wi th2the&Egeney al

met hod of VXBHASE 27a/ b from (2RS, 5RS) - [ 5- (4-f | uor o- PCT/EP01/07135
phenyl)-1-(tol uene-4-sulfonyl)-pyrrolidin-2-yl] -butyronitrile. Exanple 51
20 2RS 5RS -5- 5- 4-Fluoro-hen 1 -1-tolueng-4-sulfon 1 - rolidin-2- 1 -
entanenitrile The title conpound, white solid, mp. 79 Cand M5 nme =
401. 2 (MtH+) was prepared in accor danche%ﬁlgsbhe general nethod of exanple
4 from (2RS, 5RS).-3-[ 5- 4f|uoro- yI)

1- (t ol uene-4s : Pheayl, 4esd fanyl)-mvers i \

-31 Example 52 2 9 DEC 2004 PCT/ EP01/ 07135 2RS 5RS -4- 15 4 FI uoro-hen 1

comound. vkt 80t &indoiad RebeVellog sosn, QP (ot S KRS i ertpmml e s

with the geM«S: ai!e rBObAd MFHE) aappreparediif Accordance W1th the general method of example

2RS, 5RS 4- - - di n- 2-vl
Gk HET IR RGN
-l -toluene-4-suifon | - vrrolidin-2-vl - en | - acetam de 10 15 Exanple 54

2RS 5R5 - 5- (25;5R1)53~[54(4:Fhmmo}—phhleﬂ)—1 (tdlutmd- @%ﬁ&‘oﬂyl?lplyfreﬁdxh-z-yl]%rbﬁioﬁax%ﬂg
- buML1- 1- ZYS%JWL tet rf@pl e The title conpound, white solid

and MS: rrl o vaer 13t ephied- lollﬂlfaéld@rdm)eandh'ﬂs mlﬁe—@@hér aI

net hod of eppanpi*e 27a/b from (2RS, 5RS) - [5-(4-fluoro 20 phenyl)- 1-

(tol uene-4-sul fo' 'nyl)-pyrrolidin-2-yl]-pentanenitrile. A second product of

this reaction was (2RS, 5RS)-5-{4-[5-(4-fluoro-phenyl)-1-(tol uene-4
Example 60

10 (28.58)-N-{3-[5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-vl]-propvii-

acetamide

a) (2R,55)-3-[5-( 4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-y1]-propionitrile

Reaction of (2R,SS)—3-[5-(4-ﬂuoro-pheny1)-1—(toluene-4—su1fonyl)-pyrrolidin-z-yl]- ‘
propionamide in accordance with the general method of example 4 yielded (2R,58)-3-[5-

15  {4-fluoro-phenyl)-1-(toluene-4-sulfonyl) —pyrroli&in—2—y1] -propionitrile as a light brown
oil, [e]p® = -95.0° (c= 1.0972 in chloroform) and MS: m/e = 372 (M™).

(25,5R)-3-]5-(4-Fluoro-phenyl)-1- (toluene-4-sulfonyl)-pyrrolidin-2-yl]-propionitrile:
light brown oil, [¢]p® = +94.4° (¢ = 1.0955 in chloroform) and MS: m/e = 372 (M™).

b) (28,58)-N-{3-{5-(4-Fluoro-phenyl)-1-{toluene-4-sulfonyl)-pyrrolidin-2-vi] -propyll-
20 acetamide

The title compound, colorless semisolid, [¢]p? = -70.7° (¢ = 1.1206 in chloroform) and

MS: m/e=419.3 (M+H") was prepared as described for the racemic compound (example
32) from (2R,58)-3-[5—(4-ﬂuoro-pheny1)—1-(toluene—4-sulfonyl)—pyrrolidin—Z-yl]-
propionitrile.

- 25 (2R,5R)-N-{3-{5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-ylj-propyl}-
acetamide: colorless semisolid, [ct]p® = +71.6° (¢ = 1.1446 in chloroform) and MS: m/e =
419.3 (M+H+) | | |



sul fonyl)-pyrrolidin-2-yl]-butyl)-2-nethyl-2Htetrazole, light yellow
solid, mp. 77 Cand Ms:. me = 458.4 (M-H+). Exarrple 55 2RS 5RS -5- 5-
4-Fluoro- hen 1 -1-toluene-4-sulfon 1 - rolidin- i -N-h d2okBEC 2004

pent anam dMWRO$85¢ i t| e conmpound, white foam I\/S: m e = 434.BCYRRHNP13Aas
prepared in accordance with the general nethod of exanple 7 from

(2RS, 5RS) - [ 5- (4-f | uor o- phenyl ) - 1- (t ol uene-444ydrogenati on of (2RS, 5RS)-

[ 5- (4-fl uoro-phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidin-2- yl] -
pentanenitrile according to the general ggptpgof exanple 9a and subsequent
acetylation of the correspondi ng

(2RS, 5RS) - [ 5; (54 of o- phenyl -1- (toI uene- 4- sulfonyl) pyrroI|d| n- 2- yI]

- pent yl ani nelasedddslopsepanegirbailicacidodda o (4-fuous ol hian e fsulfos

the title co%wmn@sﬂf:ﬁ@ﬂ[ N1 0|I VEB: We 447 4 (I\/H—I— ). sul fonyl)
-pyrrolidin-2-y pentanenitrile. V\D 02/ 02554 _32 Exanple 56 2 9 DEC 2004
PCT/ EP01/ 47135 12RS 5SR)-N-12-[1-(4-Chloro

benzenesul fo’ﬁb@’ titlgcqmpound copspliined Morp pily whitdif ol 2 5l-61. 7‘é¢ch=yl1]092&‘.&t am-de a)

2RS 5SR - be ne ul f +4-1| uoro- hen
vrrolidi ne 2-Ca gb igt 14#91"5%5} WS RRsREree Bﬁd‘?)gf:nbed for the racemic
(2RS, 5SR) - 5- (ottnpd)umi@xpﬂnp}tﬁ.’a) oyt (2H,58)-Bid 534 dhiobephkaflp 1vikblnede-eRbiTs oyl -

?SgéeggsR;JI flo ol?cﬂ.n- 'YI %rgpclgglrtrdd ng to the general procedure id yielded

chl oro- benzenesul fonyl ) - 5- (4-fl uor o- phenyl ) -pyrrolidi ne-2-carboxylic acid
met hyl est er (285R aflydbprophnecartsnylidacid/Rs- [ﬁ#(e-ﬂ%ow@héﬁﬁl) 1- (wuaie 4-sulfon

22RSt 5SR) - [ 1- )gr | or benz esu f onyl 4-f 1 uor.o- phen 0I_I 8yrro| i (}lfne 2-
yl I - met hanoP F@l&g{gﬁ p(gcpp -amide: crysta 1zed om oil, white, {a]p™ =+60.2° (c = 1.0764 in
(2RS, 5SR)yp1- é}ﬂoﬁfb@ﬁpa&?MSEHﬁéul4&9@>{hAv}iﬁ*j4 f1 uoro-phenyl)-pyrrolidine-2-
carboxylic acid nethyl ester with Li according to the general method of
exanple 2 gave (2RS, 5SR)-]| '
1- (4- chl or o- benzenesul f onyl ) - 5- (4- f | uor Expmeleyd2) - pyrrol i di ne- 2 yI] 15

nmet hanol as a colorless oil, Ms: me = 370 (Mr). c) 2RS 5SR)-

4- chl or o- ben 4 S ooyl ;;ﬁu&ﬂ,: SHONOr-
methvi-2H-tetrazole

The title compound, crystallized from oil, white, [o]p® = -58.6° (¢ = 1.0632 in

15 chloroform) and MS: m/e = 430.2 (M+H") was prepared in accordance with the general
method of example 27 from (2R,58)-3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-
pyrrolidin-2-yl}-propionitrile.

(25,5R)-5-{2-[5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl] -ethyl}-2-
methyl-2H-tetrazole: crystallized from oil, white, {0(]13.20 =+59.3° (¢ =1.0812in
20 chloroform) and MS: m/e = 430.3 (M+H").

Example 63

methyl-1H-tetrazole

The title compound, crystallized from oil, light yellow, [¢]p™® = -97. 6°(c=1. 0795..ir:1 .

25 chloroform) and MS: m/e = 430.2 (M+H") was prepared in accordance with the general
method of example 27 from (2R,58)-3-[5-(4-fluoro-phenyl)-1- (toiuene-4 sulfonyl)
pyrrolidin- 2-y1] -propionitrile (see example 62, regioisomer).



acetonitrile Transformation of (2RS,5SR)- [

1- (4-chl or o- benzenesul fonyl ) -5-(4-fl uoro-phenyl)- pyrrolidipe- ﬁg AG

-met hanol according to the general procedure of exanple 10 9 dilbo

( 2RS, 5SR) W 02/02554 PCT/EP01/07135

1- (4-chl or o- benzenesul fonyl ) - 5- (4-fl uor o- phenyl ) -pyrrolidine-2-yl] -
acetonitrile as a light yellowoil, M5 Wjgge 379 (M). d} 2RS 5SR -N- 2- 1-
4- Chl or o- benzenesulfon 1 -5- 4-fluoro- hen 1 - rolidin-2- 1 -

et hyl | - acet (28,3R)-54{ k{64 erRidroRplddnyl)-1- (toluene—4-sulfony1)-pyrrohdm-Z 1]-ethyi}-1-

(2RS, 5SR) - [1- (4-chl or o- benzenesul fonyl) - 5- (4-f | uor o- pheny Zy
pyrrolidi nemfg}yﬂ‘]%é@f%ﬁlei ?Wﬁtéllla@,d:ﬁﬂmwbllgbtxeﬁengldefa# +lﬂﬁ Fofe =of .0&dnp| e
9a and subs t.h espondi ng

(2RS, 5SR) -[%? Stor i EAd M b0 SO0l e (R
(4-fluoro-phenyl)-pyrrolidine-2-yl] -et hyl am ne in accordance with the
general nethod of exanple 6¢ yiel ded Erampletdde conpound as a white solid,
mp. 103 C and M5: nfe = 425.3 (I\/HrH}) 2 9 DEC 2004 WO 02/02554

PCT/ EP01/507 d3556y333 @
4- chl or o- benzenesu
Acyl ation of

(2RS, 5SR) - [ Th¢ ditle hbwoub@nﬂemhﬂfmyl%pﬁ (4P luarge pbemdﬁzsmﬁ{r:me}dféﬂxﬁ)e 2-
5 - yl] -eth ne ac r E!t. t he general nmethod of exanpl e 6c¢ yiel ded
the title c%rm)gggn Wg ﬁoW?ScPfel?ﬁf ingCerdaner mﬂwgeﬂemme@qdmfm)
Exanpl e 58 2Rnjfe 44 ﬁ@m EESERJ%%J@Mu%m-%hE@I}J?Q?OI&eM fsﬂ?dﬂgfl)‘—})%rrél%h(ﬁ' Lfy-2-

1 -nmethanol a) 2R 5S -5- 4-fluoro- -1’-t ol uene- 4- sul
rolidi ne 2- BYamenic peid guqthylestey [see armple 69: drbartess oy [0l p B ERY6.4° (c = 1.0992 in

(2R, 5S) |, VA NolM carboxyl ate [prepared from

(S)-et h é‘éé%:&gff%%?%m Ig a4r9 (@I-Fﬁuﬁro phenyl ) magnesi um br om de

according to: ai Tetrahedron Letters 34 (1993) 6317 - 6320. b) Journal of
Medi ci nal CHEWPB1-By(534- RIQQIQJGPherQBQZL-(tol%ﬁ&-sdfm@yl:})pﬁﬂﬂd&hﬁ@flppmp%ﬁyﬂabt ry

o) 8 BRSPS
f I uor o- phenMM»H")([c(.@ngs}ls [4 (%Uﬂltfd}ﬂ)'ﬂ:})en ne &b!ugh@a @mﬁﬁggﬁﬂlﬁm Acjjd ethyl

ester as a white solid,
chl or of orm PmmomaCWmethylse@m Zsolorless oﬂ [oc = +94 0° (c = 1.0868 in chloroform) and

15 MS: m/e=406.1 (M+H].

Example 65
(2RS,58R)-3-[1-{4-Chloro-benzenesulfonyl)-5-(4-fluoro-phenvl)-pyrrolidin-2-vll-
propionamide '

a) (2RS,58R)-3-[1-(4-chloro-benzenesulfonyl)-5-(4-fluoro-phenyl)-pyrrolidin-2-vi]-
20 propionic acid methyl ester

Reaction of (2RS,55R)-[1-(4-chioro-benzenesulfonyl)-5-(4-fluoro-phenyl)-pyrrolidine-2-
yl]-methanol in accordance with general method of example 29a/b yielded (2RS,55R)-3- -
[1-(4-chloro-benzenesulfonyl)-5-(4-Buoro-phenyl)-pyrrolidin-2-yl}-propionic acid |

methyl ester as a colorless oil, MS: m/e = 426.1 (M+H") |

25 b) (2RS,58R)-3-[1-(4-Chloro-benzenesulfonyl)-5-{4- ﬂuoro-phenvl) Dvrrohdm- -vHﬁ

propionamide

The title compound, light brown solid, m.p. 114°C and MS mie 41 1 (M’r ) was prepared
in accordance with the general method of example 3 from (2RS,5SR)-3-[1-(4- chloro- - "-f e
benzenesulfonyl)-5-(4-fluoro-phenyl)-pyrrolidin-2-yl]-propionic acid methyl ester, =~ i



(MtH{). The

(2S,5R) -5-(4-fluoro-phenyl)-1-(tol uene-4-suifonyl)-pyrrolidi b 3F_Ccar boxylic
acid 20 ethyl ester [white solid, mp. 78 C, [cc]o2l= +34.7 ? 7904709 in
chl or of or NVQWR02883: mle 392.2 (M+H})] was prepared from et hPiCT/EP01/67135
(2S,5R)-5-(4-fluoro-phenyl)-pyrrolidine-2- carboxylate. b) 12R 55 - 5-

4-Fluoro- hen | -1-toluene-4-sulfon 1 - rQkikdin-2- | -methanol Reduction
of

(2R, 5S) - 5- (4- f | uor o- phenyl ) - 1- (t ol uene- 1£ @@yl ) - pyrrolidine-2-carboxylic
25 acid ethyl ester according to the gener nethod of exanple 2 gave the
title conpou ite solid, mp 140 C, [c 2 = -135.3 (¢ = 1.0642

i n chl or of or ¥~ ae-S121 {4-Chiarp-benzengsulfonyl)-5-(4- uoro-hen 1 olidin-2-vll-

(2S, 5R) - [ 5- (MWQQ;@@Q{WWI)-I-UOI uene- 4- sulfonyl) pyrrolidin-2-yl]
- met hanol : V\hlte SO|Id mp. 140 C, [cc]D2 = +135.9 (¢ = 1.0789 in

chl or of orm 3 .1 30 (I\/HH+) 2 9 DEC 2004 WO 02/ 02554

PCT/ EFOL/ 071 ALV dyoroebaneenesulfanyl 5 f-floro-phemyl tpvrrolidin-2-vl]-

t ol uene- 4ssu‘¢_,;f@qbnltrde oI i di n-2- 1 - ro ionam de The ti tI e conpound, |ight
yel | ow f oam [a] D2 -124. 4" (c= 1.0865 in chloroform and Ms: W = 391.1

VH ,  Was are ordance with the general nethod of exa Ie 5 29
]S r olr;1|}) Caction 09 (ZR% 2853 P 1-(4- chloro-benzenes%lfonyl)—s (4-fluoro-phenyl)- pr;rprohdm 2-

(2R, 5S) - [ 5- (A}-brsyto et rudordiby té geRinénsi bt ARKIple PYIVeRbRESIRPs Hh carret han

(2s 5R) - 3- [ s<ororhRsrREs iR §-(4-fuosrwheeyl: pyuplidingd-yll rpyepionitdlers 2 white- pr op '
i onam de: Igoﬁatmyfellbgvcfagng [r@]Engg ])24 2 (¢ = 1.1010 in chloroform

and M5: me = 391. (M . Exanpl e 60 i'o LS, 5S)-N-13-[5-(4-Fl uoro- phenyl
acet am de -1 s Ifon 1 - rolidin-2- 1 - ro vl a) 2R 5S -3- 15-
4-f 1 uor 010 heti 2ROSNrédrel-44-Uhlorogbe : 21N, 2 henyl}-py -vi}-

Reacti on of l-acetamide
(2R 59)-3-] -( -fluoro-phenyl)-1-(toluene-4-sul fonyl)-pyrrolidin-2-yl] -

ropi onam de,.i n accoyda neral net hod of exanmple 4 yiel ded
FZRDSS) 3. [nggmcrenatmn r}?ZRéM 581{5 fl (4- oro-benzenesulfonyl)-5-(4- ﬂmro phegyl)-

g I4I BL;JOL?O\%W%I}&&& -0ty ppsoririshdBRithy 1Pt pBAd- A fethod b eRnL 80idd 1 1 € as
subsequent acetylation of the corresponding (2RS,55R)-{1-(4-chloro-benzenesulfonyl)-5-
15 (4-fluoro-phenyl)-pyrrolidine-2-yl]-propylamine in accordance with the general method
of example 6¢ yielded the title cornpound as a white solid, m.p. 49°C and M$: m/e = 4393
(M+HY.

Example 67

(2RS,55R)-3-[1-(4-Chloro-benzenesulfonyl)-5-(4-fluoro-phenyl)-pyrrolidin-2-yll-
20 propan-1-ol |

Reduction of (2RS,55R)-3-[1-(4-chloro-benzenesulfonyl)-5-(4- fluoro- -phenyl)-pyrrolidin-
2-yl]-propionic acid methyl ester in accordance with general method of example 2 ylelded .
the title compound as a colorless oil, MS: m/e = 498 (M*).

Exa.mple 68

25 (2RS.5RS)-4-[5-(4-Fluoro-phenyl)- 1~£toluene 4-su1fonvl)-nvrrohdm 2 vl]-butvramlde s

A mixture of (2RS,5RS)-4-[5-(4- ﬂuoro-phenyl) 1- (toluene-4 sulfonyl) pyrrohdm-z-yl]-
butyronitrile (2.0 g, 5.17 mmol) and conc. sulfuric acid (20 rnl) was stlrred atRT for 17h,
poured into 150 ml ice/water and extracted with ethyl acetate (2 x 100 ml). The cornbmed

organic layers were washed with water (100 ml), dried (MgSO,) and evaPorated to gwe the s

30 title compound asa whlte foam, MS: m/e = 404 (MM,



oil, [a}D20 = -95.0 (c -=1.0972 in chlorofornm and Ms: mle = 372 (IVE)
(2S,5R)-3- [5-(4-Fluoro-phenyl)-1-(tol uene-4-sulfonyl)-pyrrolidin-2-yl]

-propionitrile: light brown oil, [a]D = +94.4 (c = 1.0955 BrPEhPBF of or m
and MB: nO82®A54 (M), b) 2S 5S -N- 3- 5- 4-Fluoro- hen 1 PCIEPO1/07135
-1-toluene-4-sulfon 1 - rolidin-2- 1 - ro |l - 20 acetam de The title

conmpound, colorless semsolid, [a]D2 = -78g7 (¢ =1.1206 in chloroform and
M5: me = 419.3 (MrH") was prepared as described for the racem c conpound
(exanmpl e 32) from :

Example 69
2R, 5S) - 3-[ Ah~(4-f].uof.o- 1-(t ol uene-4-sul f onyl rrolidin-2-y
[(:)r- opi OZ“ tr Fﬁ&%j\;&%—fg f—%i/uoro Dh(envl‘) 1-(toluene-4- sulforzlvlz Dgglrohdm 2-v1] propvll 1-

5- (4- Fl uor omptighyH)-fil> @Itgbgtg@e 4-suifonyl)-pyrrolidin-2-yl] -propyl}
acetam de: colorless semsolid, [ac] D2 = +71.6 (¢ = 1.1446 in chloroform
and Ms: me,419.3 (M-H+) 02/0 554 -35 Exar’rR@j+ 61 2 9 DEC 2004

PCT/ EP01/ 0718808%cempownd calarigssaib s: mye 4232 H1 ), 5vas prepamst ip-abeondance

- 1- t ol uese-#iththd hedal mddlsd @téﬂh@i@z&’fﬁm é@R@B%(kﬁzré[ﬁ‘ %e%%&s rﬁ]kh{éz llcormound

crystalllze rom0|uk mlte or of orm
and Ms: m e olugne-4zsulion YV@%‘%}%}Y ragyregitgiteand wethythydrazdire. r aceni ¢
conpound (exanple 33) from
(2R, 55) - 3-[5-(4-fl uoro-phenyl)-1-(tol %ﬁewl | fonyl)- pyrrolidin-2-yl]

| e. R, 5R) - I

-propionitr Cc opr opanecar boxylic acid {3-
[ 5- (4- f | uor'e=SRamyidridtl i4ilnane ldtelngne-4-sulfonvl}-pyrrolidin-2-vll-propyl}-1-
pyrrolidin- g-mﬁ-jd_1pf_ htr@fmg]e crystal lized fromoil, white, [a] D 20 =

+60.2 (¢ = 1.0764 in io chloroform) and M5: mle = 445.3 (MrH "). Ekanple
62 12R58_'§§ 5- 4-Fl yorpo-hen 1 - 1to|uene4su|fon1- rolidin-2- 1
-ethyl - ¢ His compewnd solorlessiaib MS: o1/e =Rt ks Mis Paeparedsd aqopdans | |

white, [a] Wghthe géém@n(e%d éf@éﬁgﬂam}éﬁqmgﬁépm n@nﬁ;dg@ &h\éﬁé%ﬁ?’o 2

(MtH ) was prepar tn accordance wth e genera nmple 27 -
from (2R 5s§0b16{15~4(w1 PRYoDFTisHa Ry Pyilibytyioniteiteantd mefbybiydrazine.
pyrrolidin-2-yl] -propionitrile.

Example 71

(2RS.5RS)-5-{3-{5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-propyl}-3-
15 methyl-11.2 4joxadiazole

a) (2RS,5R8)-4-[5-(4-fluoro-phenyl}-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-butyric acid

A stirred mixture of (2RS,5RS)-4-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-
2-yl]-butyramide (1.57 g, 3.88 mmol) and conc. hydrochloric acid {30 ml) was heated
under reflux conditions for 3h, poured into ice/water (150 ml) and extracted with ethyl
20 acetate (2 x 100 ml). The combined organic layers were washed with brine (2 x 80 ml),
dried (MgSOy) and evaporated. The crude product Was.puriﬁed by crystallization from
ethyl acetate/hexane to give (2RS,5RS)-4-{5-(4-fluoro-phenyl)- 1-(toluene-4-sulfonyl)-

pyrrolidin-2-yl]-butyric acid {1.45 g, yield 92%) as an off-white solid, m p 87 °C and MS: -
m/e = 404.4 (M-H™).

25  b) {2RS,5RSY)-5-{3-{5-(4-Fluoro-phenvl)-1- (toluene-4—su1fonvl) Dvrrohdm 2-VH Dropvl}- _
3-methyl-| 1,2,4|0xadlazoi .

The title compound, white solid, m.p. 91 °C and MS: mle = 443 (M*) was prepared m .
accordance with the general method of example 13 from N-hydrory~acetauudme a:id
{(2RS,5RS)-3-[5-(4-fluoro- phenyl) i- (toluene-4 sulfonyl) pyrrohdm 2‘y1] —butync ac1d




(2S,5R)-5-{2- [5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]
-ethyl}-2- nethyl-2Htetrazole: crystallized fromoil, white, l{]\@ é@r +59. 3
(c =1.0812 in 20 chloroform) and MS: nie = 430.3 (MH+). Exafp (2R 5S
-5-; ‘ WO 02/02554 PCT/EP01/07135
2-{5-(4-Fl uoro-phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidin-2"yll-ethvlF-1-1
meth 1-1Htetrazole The title conpound, crygtallized fromoil, |ight

yellow, [a]D20 = -97.6 (¢ =1.0795 in 25 chloroform) and Ms: W = 430.2
(MtH{) was prepared in accordance w th ghg,eperal nmethod of exanple 27
from (2R, 5S)-3-[5-(4-fluoro-phenyl)-1- (toI uene-4-sul fonyl)

pyrrolidin-2; 030 0 le (s?l l.Le 62, regioi somer% DEC 2004
VO 02/ 02554 %ﬁfﬁ%g F@FE%& UQEO-D eyl -(toluene-4-sulfonyl)-pyrrolidin- 2-V1] propyl}-
(2S, 5R) - 5- { 2k B4 okadikitde O- phenyl ) - 1- (toI uene-4-sul fonyl Y-pyrrolidin-2_yl]
-ethyl {-1- nmethyl-| H-tetrazol e: crystalli zed from oil, light yellow,

[ cc] D20:+100.léh & chl oy of orm VE: n1e = 430.1 (M H+).
Exanpl e 64 257&4le §°mB° ﬁPlea‘F% Ole 51m1<1~t4épée(%+lzi Kirspapared inpdcgidange 1

-roan- 1- ob Twithtthd g@;efa@ﬂﬁﬁwuﬂofe‘ﬁﬂhpﬁ ﬁcﬁd:ﬁ'{zm PRS)J% §(4[tﬁilor9%heny1?? 1 (c =
1.0723 in Cvxﬂ of or n%\ r‘ig 1%‘18('12_ 378. was prepare

accor dance WiPHERR& YHRRHAPYFEE BA-N é&'éwémnrafméme(zs 5R) - 3- [

5- (4-fluoro-phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidin-2-ylj- propionic acid
met hyl ester [see exarrpl e 59 col or | eSSE:@HpIe‘[@] 02 =-96.4 (¢ =1.0992 in
10 chl orofor ) IVB 6. (Mr ]

(2R, 5R) - 3- [ 5% : SR H01 3(4-8
‘propan-|-0|eth -ﬁ@t}ﬁpbmtetmae 96 C, [a] 020 = +
chloroform and Ms: ( MtH+) ;

2R, 5S fl t ol | f lid 2-yl
L$0p| onl)(,1 ﬁ&éﬂﬂ uor%‘g{)‘gF&oéﬁﬁséP&eg’@ugg "fSl)J@ &é*gzwggg@gml(edllga@%&gel n

hl f tH thel. nkﬁln‘iéﬂﬁb 486m m
Z Cﬁlrgrgrg)e gﬁnés fon 1 Sd:%f fl I]jlre(02Ij?lhvlr?;f%lc.\l/ (@??@Eﬁ[?ﬁ&%@&éﬁﬁmﬁpl gnam de

a) 2RS 5SR -4Uor-benzengsgionylryaek BTQf‘ﬂilTPIOPISmtﬂlefl uoro- henvl -
vrrolidin-2-vl - 20 propionic acid nethyl ester

A second product of this reaction was (2RS,5RS)-5-{4-{5- (4-ﬂuoro~.pheny1)—1 -{4-chloro-
benzenesulfonyl)-pyrrolidin-2-yl]-butyl}-2-methyl-2H-tetrazole, white solid, m.p. 122 °C
15 and MS: m/e=450.2 (M+H").

HOTO DR

eV QP YT
97.50 (c = 1.1287 in

Example 74
(2RS.58R)-2-(4-Fluoro-phenyl)-5-(2-methoxy-ethyl)-1-(toluene-4-sulfonyl)-pyrrolidine

Methylation of (2RS,5RS)-3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl}-
ethan-1-ol according to the general method of example § yielded the title compound as
20 colorless oil, MS: m/e = 378.2 (M+H"). |

Example 75

henvl -1- tbluen¢-4-sulfonv1 -pyrrolidin-2-

11-ethyl}-[1,2 4]loxadiazole

The title compound, white solid, m. p 129°C and MS: mle 456 4 (M+) was prepared in
25 accordance with the general rnethod of example 13 from N—hydroxy—cydopropane-
: carboxamidine and (2RS SSR) 3- [5 (4-ﬂuoro-phenyl) 1 (toluene—4 sulfonyl) pyrrohdln-
2-vl] —propmmc ac1d ' - i




Reacti on of

(2RS, 5SR) - [ 1- (4- chl or 0- benzenesul f onyl ) - 5- (4-f | uor o- phenyl )ggirrol i di ne-2-

ylj-met hanol in accordance with general nethod of exanple 2 BEE @ded

( 2RS, SSR) - W(] 02/02554 PCT/EP01/07135

1- (4-chl or o- benzenesul fonyl ) - 5- (4-f | uor o- phenyl ) -pyrrolidin-2-yl]-propionic

acid nethyl ester as a colorless oil, Msi4gie = 426.1 (MrH+) 25 b) 2RS 5SR

-3- 1- 4-Chloro-benzenesulfon | -5- 4-fluoro- henvl - vrrolidin-2- 1

propl onami de The title conmpound, |ight Bxasiple &0l id, mp. 114 C and M5: nme
411 (M) cor d%nce[ W tt} t he ge er?I met hod of example 3

f rom (ZRS, 5 oluene-4-sulfon Hidi 1 1

benzenesul f(bﬁ;lta)_@_em fI uor o- phenyl )-pyrrolidin-2-yl]-propionic acid nethyl

ester. 2 9 DEC 2004 WD 02/02554 PCT/ EPO1/ 07135 37 Exanpl e 66 2RS 5RS - N

3- 1- 4-.Chl 5- 4-f| uoro;h idin-2- pro 1
- acet ani de %%%ﬁgﬁgé@&zéﬁ@%a %‘i‘?}'Pch(?Bﬁgé]ﬁgg ef‘%ﬁ %’YAOBYI)ZPWQHQ%Z “YHen 1 -
(215, 557 3 ool o DS anei F o T o e Pl Scielded theite componnd.as
yl ] - pr opi onam %?e B G%M?ﬂ'ﬂFﬁ”E@e‘ﬁé\dﬁgﬁXet hod of exanple 4 gave

(2RS, 5SR) - 3-[ 1- (4-

chl or o- benzenesul fonyl ) - 5- (4-f | uor o- phmylln))}mrol idin-2-yl]-propionitrile

as a white solige mp J0B-C and M me = 393 (M), 1o b) 2RS 5RS -N- 3-
11- 4- Chl or o= 5 10 ar {tolug ST 1) H 1.

propyl | -acemﬁmmm_latl on of
(2RS, 5SR) - [ 1- (4- chl or o- benzenesul fonyl) 5 (4-f1 uoro-phenyl) -

02 o 1 R RS SRS S E g SR ERe i Lishivmertgsudfony) pyriatdin 2yt T

(ati o b. L*’*“P”ﬁmﬁ“@“ﬁﬂbﬁ’d&f‘ﬁé‘mz opTLorics atbording to the general method of cxample

gener al I € ¢ solid,
P e e Ll cOnBgudd & 4Bl e RIS TR P o A R i e B

mp. 49 C amht{ms*.).m e = 439.3 (MrH+). Exanple 67 2RS 5SR -3- 1-

4- Chl or o- benzenesulfonvl -5- 4-fluoro- hen 1 - rolidin-2- 1 - 20

propan | -ol Reduction of (2RS,5SR)-3-]
1- (4- chl or o- benzenesul fonyl ) - 5- (4-f | uoES2BREAR ) - pyrrol i din

15 (2RS,5SR)-5-{2-[5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)- -pyrrolidin-2-yli-ethyl}-1-
methyl-1H-{1,2.4]triazole

The title compound, white solid, m.p. = 145 °C and MS: m/e = 429.5 (M+H"), was
prepared in accordance with the general method of example 26 from (2RS,5RS)-4-[5-(4-
fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-propionitrile and

20 methylhydrazine.

. Example 79
(2RS.55R)-3-{2-[5-(4-Fluoro-phenyi)-1-( toluene-4-sulfonyl)-pvrrolidin-2-yll-ethyl}-1-
_- methvl-1H-[1,2 41triazole |

The title compound, colotless oil, MS: m/e = 429.5 (M+H"), was prepared in accordance
25 with the general method of example 26 from (2RS,5RS)-4-{5-(4-flucro- phenyl} i-
(toluene- 4-su1fonyl)-pyrrohdm 2-yl} proplomtnle and methylhydrazme



2-yl]-propionic acid nethyl ester in accordance with general net hod of
exanple 2 yielded the title conpound as a colorless oil, M5, nie 498
(M). Exanple 68 25 2RS 5RS -4- 15- 4-Fluoro- hen 1 -1- tol &én@E@lZ&&alfon 1
ol i di n-2 IWOW2/02¥tde A mi xture of PCT/EP01/07135
(2RS, SRS) - 4- (5- (4-fl uoro-phenyl)-1-(toluene-4-sulforiyl)-pyrrolidin-2-yl]
butyronitrile (2.0 g, 5.17 mmol) and conc.4pul furic acid (20 m) was
stirred at RT for 17 h, poured into 150 nil icelwater and extracted with
ethyl acetate (2 x 100 nml). The conbi nggd.Qs jc layers were washed with
water (100 ni g\rl ed (NgSO4) and evaporat d to give the 30 title compound

PCTI EPG/W%@]#&Q@Mi& 69 2RS 5RS 5- 3- 15- 4FI uorohen 1
-1-tol uene-4-su rrolidin-2- 1 12 Py ro 1 -1- nethyl- 1H 1 2 4

triazole The tta(glpe (of0) ound colorless oil, Ms: me = 443. 2 (M-H+), was
prepared i n 4FEECEME $)h[5r¢4eﬂ'§<§ﬁé?h§mf}ddtﬁghleot -desubforp} - prerolidinni-yl}-
(2RS, 5RS)s 4 14 dhid

(tol uene-4- ;Eﬁ?]?%nyll é%ﬁér‘r&a 1 d %en?efa etﬁh?/c% %fnelxta Ir]rllplle 6Ca?’rlle derfle hﬁ)} tﬁﬁ%‘r‘%’z. ne.as

Exanpl e 70 ?F‘%'S%hﬁsoéMﬁ 473F1 (Mrl" “)henvl -1-tol uene-4-suifon 1 -
vrrolidin-2- | - pro | -1- rrethyl 1H11,2,4] triazole , 10 The title
conpound, colorless oil, Ms: me = 443g %alrg%lm%l-gl) was prepared in accordance
with the general nethod of exanple 26 fro

(2RS, 5RS) - 4@&@&&&;@;{545@11030&1311@%) ~1-(toluene-4-sulfonyl)-pyrrolidin-2-vl]-propyl}-3-
(tol uene-4-g tg%dh}oﬁggrol idin-2-yl]-butyronitrile and net hyl hydra2| ne.
Example 71 2] 3- 5- 4-Fluoro- hen 1 -1- toluene-4-sulfon 1°--
vrrolidin-2- 1 -3- 15 nethyl- 1 2,4] oxadi azole a) 2RS 5RS -4- 5-
4-f| uor 0d0 h&?@FUQI!LOfEQMéMJ A{Séﬁﬂﬂ#l@ﬁ) -phenyt b ki(thilwere-4-sulfdny! i pyradtidin-A-Bl-i r r ed

m xture of 05¢ 1,33 1

(2RS, 5RS) - 4£:PY famine 058 her?f/ ob) with methyl isothiocypnate (117 me, 1.53 o) in

2-yl ] - but yr shshderomethaneq 1 P@nﬁm@@n@f ﬂiwdndcpiodmtb)amhdn(l 30 m)

was heat ed chromatography on s111ca gel (ethyl acetate) yielded the title compound (0.48 g, yield 80%)
as a white foam, MS: m/e = 450.4 (M+H").

15 ' Example 82
(2RS.5RS)-1-{3-[5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-vll-propyli-
1H-{1,2 4}triazole

a} (2RS,5R8)-2-(3-chloro-propvl)-5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine

~ Reaction of (2RS,5RS)-3-{5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-
- 20 propan-1-ol according to the general method of example 5 yielded (2RS,5RS)-2-(3-chloro-
propyl)-5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl) -pyrrolidine as a light brow solid,
m.p. = 81 °C and MS: m/e = 396.3 (M+H™).

"~ b) {2RS, 5RS)-1-{3-5-(4- Fluoro Dhenvi) 1- (toluene 4-su1fonvlj_pwrohdm 2-vl}-propyll-
1H-11,2.41triazole

25 To a stirred solution of 1 2 4-tr1a201 (105 mg, 152 mmol) in DMF (15 ml) was added at
- 0°C sodium hydride (61 rng, L 52 mmol 60%-disp.). The mixture was stirred at RT for
o1 h, cooled to 0 °C and (2RS SRS) 2- (3 chloro—propyl) 5-(4-fluoro-phenyl)-1-(toluene-4-
e sulfonyl)—pyrrohdlne (0 50 g 1.26 mmol) was added. The reaction mixture was stirred at
- RTfor3handat 50_°C fo_r_ 16 h pour_ed into ice/water (70 ml) and extracted with
30 dichloromethane (2 x 100 ml). The combined organic layers were washed with water (70
ml) and brine (70 ml), dried (MgS80;4) and evaporated. The crude product was purified by



undér’-reflux conditions for 3h, poured into icelwater (150 m) and
extracted with ethyl 20 acetate (2 x 100 ml). The conbi ned organi ¢ | ayers
were washed with brine (2 x 80 m), dried gzgscn) and evaporat DEgha0:
crude product was purified by crystallizatf “from ethyl acet at e/ hexane to

give (2RS, 5RS) 4-[ &4 fl uor heny é Iuen 4-

pyrrol i di n- 291 rb’ish F‘?aéo%fépﬁy 5‘15&‘?“ d](%@'@ @e))t gﬁg%%lflg sempeungd Q- & e
mp. 87 C an%ei@?%ﬁ&s% TolbBéssbill MsHh)/e =24pdn (MREI'HRS -5- 3- 5- 4-Fluoro-
henvl -1-tol tene-4-sulfon 1 - rolidin-2- - rovl 3-meth |=1,2, 41

oxadi azol e The'title conpound, white soljid, m 3 91 C and Ms: nie 443

(Mr) was prepared in accordance wth thé&E@HgP met hod of exanple 13 from
N-hydroxy acejmpdi -propyl)-1-{toluene-4- sulfon 1)- rrohdme
[5-(4-fluoro- y
2 9 DEC 2004 WO 02/02554 PCT/ EP01107135 -39- Exanple 72 2RS 5RS - 3-
4- Fl uor o- tsen Methylation géf&R&:S&SJrMﬁ-(eif;mrmnﬂ&ln(tglue;_le-4 quiwl)rpyrrmdlez%ﬂ]

oxadi-azole T

prepared in E?érdgﬁéggﬁgﬁn@qﬁt}?ﬁé eé‘ﬁi‘?% &Of%églﬁﬁsgl %ﬁle(lt%}é:é(})n

( 2RS,.5RS) - 2- light(yellbivl, Mﬁxh‘ahfk)”?lZgMj’rHléne 4-sul fonyl ) - pyrrol idin-2-yl]

- N- hydr oxy--butyram di ne. Exanple 73 2RS 5SR -5- 2- 1-

4- Chl or o- benzenesul f onyl ) - 5- (4-fl uaro- phenyl) pvrrolidin-2-yli- eth 1
-2-methvl-2Htetrazole 10 The title conpound, colorless gum Ms: nle =
450.2 (MtH) was prepared in accordance wth the general nethod of exanple
27alb from (2RS, 5RS)-[5-(4-fl uoro-phenyl)-1-(4-

chloro-benzenesul fonyl )-pyrrolidin-2-yl] -propionitrile. A second product
of this reaction was (2RS, 5RS)-5-[4-[5-(4-fluoro-phenyl)-1-(4-chl oro-
benzenesul fonyl)-pyrrolidin-2-yl] -butyl]-2-nethyl-2Htetrazole, white
solid, mp. 122 C 15 and M5 me = 450.2 (MrH+). Exanple 74 2RS 5SR - 2-
4-Fluoro-hen 1 -5- 2-nmethoxv-eth i -1-toluene-4-sulfon 1 - rolidine

Met hyl ati on of

(2RS, 5RS) - 3-[ 5- (4-fl uoro-phenyl )-1-(tol uene-4-sul fonyl)-pyrrohdin-2-yl] -
et han-1-ol according to the general nethod of exanple S yielded the title
conmpound as :




20 colorless oil, Ms: rile = 378.2 (MtHf). Exanple 75 2RS 5SR -3-C clo ro
1-5- 2- 15- 4-fluoro- hen | 4-sulfbnvl).-pvr-r-olidin-2- yll rolidin-2- |
-ethyll-[1, 2,41 oxadi azole The title compound, white solid, mp. 28296 g
M5: nfe 456.4 (MK) was prepared in 23 accoT‘ﬁ‘aﬁce wi th the general nethod
of exanple 13 from N hydroxy-cycl opropane, car oxam di ne and

(2RS, 58R) - 3- [ 5- (4-f | uar o- phenyl') - 1- (t ol uépamplesdd  on yl)-pyrrolidin
2-yl]-propionic acid.. 2 9 DEC 2004 WD 02/ 02554 PCT/ EPO1/ 07135 -40 Exanpl e
76. (2RS, 5 RS)Q%S%‘R’S}-JﬁB [5-(4-Fiuoro-phenyl)-1-(toluene-4- sulfonvl) pyrrolidin-2-yil-propyl}-
4- Fl uor o- phenyl') - 1 (tol uene-4-sulfonyl)-pyrroltdin-Z-yI'T-gropylr - bénzam de
Acyl ation of € [ 5- (4- Fl uor o- phenyl) -

| - (tol uene-4- suI fonyl) pyrrolidin-2-ylj 5 propylam ne according to the

o b o ERAE AR R ol B MSgle s R SRURADE VB8 e R apee

- 1- (t ol ueng- 4withutHeqgenkral mezthvdipf]e@mp_le 82b fromn (2Rﬁei’e}]?c&)ﬁé§&4dﬂmamrdpyllé (4- fluoro-

Reacti on of

(2RS, 5Rs) - | 5-RE Vsl SlsmsryryionyDporolidiac 424 BRI ISy r rol i di n-2-y1 § -

propyl am ne wi th net hanesul fonyl chloride accor ding to the general nethod

of exanple - id yielded the title corrpoun(ﬁxameesmlte solid, mp =123 C

and MS: me = ) , - -

heri | -1-tol‘&efhe—4+s q ot 1o et i y

(1.V,2,4) tria;zmpgr_a'ﬁbﬁ t|tIe corrpound V\/mte SO|Id mp = 145 C and Ms: rﬂe
429.5 (MtH}), was prepared in accordance with the general nethod of

exémpl e 26 fr RS, 5RS .

F1'tor o- phdfy1 et irgamindh <blirkshgih PASyplecr A28 AR, pps presied ims-adamst

met hyl"hydr aZ'ﬁiﬂatI‘@%&ﬂEia@ﬂ&hod of example 82b from (2RS,5RS)-2-(3-chlero-propyl)-5- (4 fluoro-
phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine and 1H-pyrazole.




2RS 5SR -3- 2- 5- 4-Fluoro- hen 1 -1- toluene-4-sulfon i - vrrolidin-2-0
-eth 1 -1- nethyl- IH 11 2 4 triazole The title conpound, colorless oil,
MS: W = 429.5 (M+H), was prepared in acco_r%lf;\pce 25 with the gehdlEgl 2004
met hod of exanple 26 from (2RS, 5RS)-4-[5-(4-fluoro-phenyl)-1 :
(tol uene-4-sul fonyl)-pyrrolidin-2-ylj- prg%%%ll%( | e. and net hyl hydr azi ne.
WO 02/ 02554 -41 2 9 DEC 2004 PCT/ EPOL / anple 80 2RS 5RS -2 -2

2-Tri f | uor o- N2R3;5E5)- 214 3 61t Flinerd - pheniht bl wobwered4 Sullfdrod)-dyrrolidihi Dyl -prdpyli--

ro 1l -acetam Acyl ati on of
(2RS, 5RS) - [ S-M“ L -phenyl ) -1-(tol uene-4-sul fonyl)-pyrrolidin-2-ylj-
propyl am ne according to the general nethod of exanple 6¢ yielded the title

conpound as BhEQIOEGRHEURE,|coldYiRss M MS:AhR 2 @B (M+IEXR AR préphredin 4eB6rdatce
3- 5- 4-Fluoro-_hen 1 - -toLu n?-4-s lfon_ 1 - vrrolidi -Z-YI - ro } ?

met hyl -t hi $urwith the general; gﬁ of example 82b from (2RS,5RS)-2—Q3-ch oro-propyl)-5-(4-fluoro-
(2RS, 5RS) - [ 5-%I{Ehfyl)uﬂriﬂ)wé}f‘enﬂsﬁlfénﬂ)tﬁ}ﬂ&'&ﬁhé,aﬁH'IHl?észbI&Yr rolidin-2-ylj-
propylam ne (0.5°g, 1.33 nmmol) w'th nethyl isothiocyanate (117 ng, 1.59

mmol) in dichlorornethane (10 m) at RT_and purification of the crude
product by columm chromat ography Si | ﬁé&“’ej’é‘?& ethyl acetate) vyielded'the
title conpoung i e} g 0 S AN Mo P} oW

(MEH'" ). 15 EXanpf € > - 1- -
n-2-vl - ro 1 - 1Hf 1,2,4ltriazole a) 2RS 5RS

- 1- t ol uene- 4- Hditkwagaie - ol i di
-2- 3-chloro- ro vl =5- 4-fluoro- hen i -1- toluene-4-sulfonvll- olidine
React i on . . ; — +\ 1 - .

(2Rs, 5Re) 0. B il Formpguhassbiries oib MR s 4305 (kR yps presired in aseodansg
propan- 1- ol awithihk ganetd nhéthod efienalplerd2th fdnof 2RSERGH-2- (53-hleb gedpyl)-5-(4-fluoro-
(2RS, 5RS)-2-(3}§ch10{ = 4 lidi

oropyl) - 5. ( 4 F1eE8 Dol bR 4-pulfergryrsolidiog PPd I Het9PIool i dine as a 1i ght
brow solid, mp. =81 Cand Ms. me = 396.3 (MtH+). b) 2RS 5R5 -1- 3- 5-
4-Fluoro- hen -1-toluene-4-sulfonvl - rolExdinpl®8%l - ro | -

15  isobutyramide

Acylation of (2RS,5RS}-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl}-
propylamine according to the general method of example 6¢ yielded the title compound as
a colorless oil, MS: m/e = 447.4 (M+H").

Example 89

20 henvl}-1-(toluene-4-sulfonyl)-

methvi-—lH-imid‘azole

The title compound, colorless oil, MS: m/e = 442.2 (M+H"), was prepared in accordance
with the general method of example 82b from (2RS,5RS)-2-(3-chloro-propyl}-5-(4-fluoro-
phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine and 4-methyl-1H-imidazole.

25

methyl-1H-imidazole

The title compound, colorless oil, MS: m/e = 442.2 (M+H™), was prepared in accordance
with the general method of example 82b from (2RS,5RS)-2-(3-chloro-propyl)-5-(4-fluoro-
30 phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine and 2-methyl-1H-imidazole.



1H | .I,2_,41triazole 25 To a stirred solution of 1,2,4-triazol (105 ny,
1.52 mol) in DWW (15 m) was added at 0 C sodium hydride (61 ng, 1.52 .
mrol ; 60% di sp.). The m xture was stirred atyeRT for 1-h, cool ed 2d 0EC mmd
(2RS, SRS) - 2- (3-chl oro- propyl )-5-(4-fl uoro-phényl )-1-(tol uene-4

sul fonyl)-pyrrol dine (0.50 g,1.26 muol) S ed. The reaction m xture
was stirred at 30 RT for 3 h and at 50 Cﬁ%ﬂg%g h, poured into ice/water

(70 n) and ¢3R$3RSEJ-[Bi-15h(4-Hined-phem}-hateluee-1-shlfon i Jpyridiidire-oril -pedpyll-5-
organi c | ayers washed with water (70 m) and brine (70 nm), dried
(MyS®™) and égm%—zﬂg%' d8UaZ8%% crude product was purified by -42 2 9 DEC 2004
col um chromat ography on silica gel (ethyl acetate) to yield the title
conpound (0. 4 eGitle Hn§Pdhnd/ WloAsss dilTM P mh/e sS4 4 (MVBL™) [ Whprep4réd iR atddrtthoce
2RS. SRS) - 2- (4-Fl. uoro-pheni Exanple 83
- 5- ( 3- met Hox Pt Bis\aeneral pedioda example §25Fom- (BB SB5) @ BechlorpPromyAl-Pdd-Loro-
(2RS, 5RS) - 3- (&; HL =RRhe 715 Bheadlt 5 VI idin-2-yl]-
pr opan-| - ol cgé ?jiln%gtg{ugn?%?%{ig)ﬁ}gr}gﬁ%t hod of§g>k<é;1 IieHStgglfiafe(?Jéed the title
conpound as light yellowoil,.Ms: W = 392.2 gl\/HrHt). -43 Exanple 84 2 9
DEC 2004 (2RS, 5RS)-1-{3- [5- Example 92 h
(4- Fl uor o- ph ' ‘ s é—|4 ’[FOE- ‘l idl |°u. -nropyl
| H i m dazol e ™t O O OF 1 &° . NBT e = 428. VIFH :
prepared in aoetbyldiieetrgzale t h t he general method of exanple 82b from
(2RS, 5RS) - 2- (3-chl or o- propyl ) -5-(4-fl uoro- :
?g%gyg?q-sﬁog_f %—Fee(ﬂﬁ:-c%fﬁjollfn%?yﬂgﬁg% roﬁl?ivié? e 20 4 mkﬁﬁ,a\%g p?fepfféaqﬂlagc&éance
[ 5- (4- FI uor owittethel gendral inathodrd-earaplef 8obyiromygRB.6RSHH2A(32eh bt o-pPomyb) B- (4-fluoro-
1H pyrazole 10 . e tjtle compound, cqlorless_oil YISy =,428.5 (M-H}),
was prepar ed H?‘ﬁnéllgépai?ﬁe%‘4'Wwf)’H%Wgrﬁgﬁg?ea?n%ﬂ%ﬂgﬁqétﬁvgﬁ{ﬂlﬁ 82b from
(2RS, 5RS) - 2- ( 3-chl or o- propyl ) -5-(4-fl uor o-

Example 93

15  ylmethyl]-[1.2 4)oxadiazole

The title compound, white solid, m.p. 102 °C and MS: m/e = 442.3 (M), was prepared in

accordance with the general method of example 13 from N-hydroxy-cyclopropane-

carboxamidine and (2RS,55R)-3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-

2-yl]-acetic acid which was prepared by hydrolysis of (2RS,55R)-{5-(4-fluoro-phenyl)-1-
20 (toluene-4-sulfonyl)-pyrrolidin-2-yl]-acetonitrile.

Example 94
(2RS,558R)-5-[5-(4-Fluoro-phenyl)- 1-(toluene-4-sulfonyl)-pyrrolidin-2-yimethyl]-3-

methyl-[1,2.4Joxadiazole

The title compound, white solid, m.p. 103 °C and MS: m/e = 416.2 (M"), was prepared in
25 accordance with the general method of example 13 from N-hydroxy-acetamidine and
{2RS,55R)-3-[5-(4-fluoro-phenyl)- 1-(toluene-4-sulfonyl}-pyrrolidin-2-yl}-acetic acid.



phenyl)-1-(tol uene-4-sulfonyl)-pyrrolidine and 1H pyrazole. -44 2 9 DEC
2004 Exanpl e 86 (2RS, 5RS)-2-13-

(5-(4- Fl uoro- phenyl )-1-(tol uene-4-sul fonvl) - a/rrol i di n-2-yl| -p?&p@ﬂﬂ
~2Htetrazole The title conpound, colorless © M5: mle = 430.5 (NHH+) was
prepared in accordance 5 with the general_net hod of exanple 82b from

" (2RS, 5RS) - 2- ( 3- chloro propyl) 5- (4f|uor@xampe _
5L S0 10 00 A A i 1.2
- 1H tet razolmﬂi&gﬂﬂwnpound colorless oil, M5 me = 430.5 '

(M+H*), was prepared in accordance wth the general nmet hod of exanpl e 82b

from (2RS, 5R
~ phenyl) - 1- (t?ﬁ%ﬁggﬁg&h%&ﬂgﬁ%@"?@ SR e {MHHD, Was Prsparsst iR s
- (2RS, 5RS) - Bl d@ordance with the general method of example 26 from (2RS,5RS}-4-[5- (4 fluoro-
e (A g'r i g eBil\eg{}M (GRS TP SR 2. D dclonftee £ HermyMiadine
 (2RS, 5RS) - [ 5- (4-fl'uor o- phenyl ) - 1- (t ol uene- 4- sul fonyl) - pyrrolidin- 2 yl]-
- propylam ne according to the general rret fmdmple%(arrpl e 6¢c vyi eI ded the ti-tle
conpound as A , I\/IS. W ).
(2RS, 5RS) - 1- 135 OO EHEHRHE mLoLlr o '
|)-pyrrolidir--2-yl I -propyl I -4 rret hyl - 1H—| m dazol e The t|t| e corrpound
col orl ess oi | RediRtioflof (ZRS ISR 23 ([ bk AuoreasheRyBNa(t8Hich b 468 RINH0SArolihn Y1) e
- general method of € e 82b from

( 2RS, 5RS) 19.- (%CEE‘ﬁP‘E}édn?le ;ef,_l:gegzgeql by spterification of (2RS,55R}-3-[5-(4-fluoro-phenyl)-1-
phenyl ) -1-(t BRe-4-stitoh otmmqn LERicARH, didRaithm & £
Exanl & 90 I(2)4Q 5RéS) o ?l??y}r )lffi ic A AdohiFudfBPaSde €55 eq.)
phenyl ) - 1- (t o} BaaRéFumw )VDE}yPP@IﬂﬁdﬁfolaéhWEprf@ﬁpﬁyh%ﬂﬁwd@ﬁlmt@&zol e

The title cormﬂa&mcp%ﬁfessﬁé Al azéVEcaHm“%l %§W¢hﬁ\.ﬂﬂs prepared in

accordance wth the general ne of exanple 82b from
(2RS, 5RS) - 2- (3-chl or o- propyl ) - 5- (4f|uoro
Example 97
15 : henyl}-1-(toluene-4-sulfonyl)-

imidazole

The title compound, colorless oil, MS: m/e = 414.1 (M+H"), was prepared in accordance
with the general method of exampie 82b from (2RS,5RS)-2-(2-chloro-ethyl)-5-(4-fluoro-
phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine, prepared from (2RS,55KR}-2-[5-(4-fluoro-

20 phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-ethanol according to the general method
of example 5, and 1H-imidazole.

Example 98

pyrazole

25 The title compound, white solid, m.p. = 121 °C and MS: m/e = 414.2 (M+H"), was
prepared in accordance with the general method of example 82b from (2RS,5RS)-2-(2-
chloro-ethyl)-5-(4-fluoro-phenyl)- 1-(toluene-4-sulfonyl)-pyrrolidine and 1H-pyrazole.



30 phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidine and 2-nethyl -1H i m dazol e.
-45 2 9 DEC 2004 Exanple 91 (2RS, 5RS,
-2-13-[5-(4-Fl uoro-phenyl)-1-(tol uene-4- sul_f49r1yl y-pyrrolidin-2- B9 DEC 204
-propyl | -5- nmethyl-2Htetrazole The title corrpound, colorless oil, Ms: me
444. 4 (MtH ), was prepared in accorda ?%bh t he general nethod of
DY

‘ exarrple 82b from(ZRS 5RS) - 2- (3 chl oro- 5-(4-fluoro-
phenyl ) - 1- (t ¢gbR: sjat fEoidyFi herhl -
Exanpl e 92
(2RS, 5RS) - 1- %4 Fl uor o- phenyl ) - 1(t ol uene-4-sul fonyl ) -pyrrolidin-2-yl|
uropyl -5- nmeth |-1Htetrazole to The title conpound, colorless oil; Ms:

- e = 444. 4 (ietd{de coriio uhﬁe&ﬂéﬁéksloﬁl marr@armmwrm* hﬁas@,ﬂ@ﬁa&éﬁ :ﬂ&éd@@ﬁlar&fe
exarrpl e 82b fr, (2RS, - chl o 0- pr opy

4-
Dhonyl ) - 13t O Gethe Sanisal meRpr)al syAmals R febmh (ARESREL awz@m@mo&r §4-flnoro-
Exanpl e 93 - ~
(2RS, 5SR) - 3- &“?’gﬁrlo%?ﬁ“me 1 Su%fon¥H)LFgr rolidi 1‘le&na;/ lH tetr zuoeene 4-sul fonyl) - pyrrol
idin-2- 15 Inmeth 1 - 12 4 oxadi azol e The title corrpound white solid, mnp.
102 C and Ms: rm/e 442.3 (M), was pr@r;am@éﬁlw accordance W th the '
general net hosp otcg - . C
(2RS, 5SR) - 3- ['5- ) "ol
2-yl]-aceti cterizdlanhi ch was prepared by hydrol ysr s of
(2RS, 5SR) - [5 (4-fluoro-phenyl)-1 20 (toI uene-4-sul fonyl) - pyrrolrdr n-2-yl]

-acetonit le 94 (2 S.5SR __,

F dor o phiny P TR EBPRoRE LTRSS FISS 3V 5 41611 A4+ haras primarsd in accordance
met hyl - _11, Zmﬂmha(gemell macthod dfrekmaphacﬁhb(frmd (2B 5R8)-2 (i chlovo-ethyl) 63 (4 flaneo-
MS: me = 4162 ), WaS_ prepar I n 5 accordance with the general
(ATt ¥ AT P AT R M

(2RS, 5SR) - 3-[ 5- (4-f | uor o- phenyl ) - 1- (tol uene- 4-sul fonyl)-pyrrolidin-2-yl]-ac
etic acid. -46 2.9 DEC ?- Q&N Exanpl e 95 Example 101

(288, 559315 4 v
15  [1,2.4ltriazole -

The title compound, colorless oil, MS: m/e = 415.1(M+H?), was prepared in accordance
with the general method of example 82b from (2RS,5RS)-2-(2-chloro-ethyl) -5-(4-fluoro-
phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine and 1H-triazole.

Example 102
20

methyl-2H-tetrazole

The title compound, colotless oil, MS: m/e = 430.4 (M+H™), was prepared in accordance
with the general method of example 82b from (2RS,5RS)-2-(2-chloro-ethyl)-5-(4-fluoro-
_ phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine and 5-methyl-1H-tetrazole.

25 Example 103

methvl—l_H-tetrazole

The title compound, colorless oil, MS: m/e = 430.4 (M+H"), was prepared in accordance
with the general method of example 82b from {2RS,5RS)-2-(2-chloro-ethyl)-5-(4-fluoro-
30 phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine and 5-methyl-1H-tetrazole.



met hyl -1H[ 1,2,41triazole The title conmpound, light yellow oil, M W =
415.1 (MrH), was prepared in 5 accordance with the general net hQCb ofc 2004
exanple 26 from (2RS, 5RS) -4-[5-(4-fl uoro-

phenyl ) - 1- (tol uene-4-sul fonyl)-pyrrolidin-2- 3§I -acetonitrile and

met hyl hydr azi ne. Exanple 96 2RS SSR 2- ﬁ}rg 1 Eé oro-hen 1.

-1-tol uene-4-sulfon 1 - rolidin-2- - et KRBT uction of

(2RS, 5SR) - 3- [ Mwwhﬁbuemmnmu@mm wxfdlidindiA}-2thifl-4-
lo acetic acid Ih |. ester, prepared by esterification of

(2RS, 5SR) - 3- [ 14 4 nyl ) -

(toluene-4-sul fonyl)-pyrrolidin-2- yI] acetic acid, with lithium alum num
hydride (1.5 "Bk title ddingdimdi tighlyelRRULSID UES: Wofeks 43, 9(!%@{*»8%@4&5@%&9@ from

EE/ hexane yielded the tjtle corrpound white solid 2p d Ms:
364. 1 ( MrHccondaperivith she general method of example 82b from (2ZRS,5RS)-2-(2-chloro- ethyl) 5-

(2RS 5SR) - 1- LR L 2- 1
-ethyl]. 1H %%mﬂ%ar%p}ﬁhsmepg 1tlhe c%?rl%g&%'g M@f}fl ?iés&gglq?&&k’/sﬂ{nﬂ 1HQ£dTe
(MtH ), was prepared in accordance wth the general nethod of exarrpl e 82b
from (2RS, 5RS) - 2- (2- chl or o- ethyl) 5- (4- fEQOI»eIOS :
phenyl)-1-(tal,4ene | § €
15-(4-fluoro

Oy [ - AlTO
accor di ng tomsdgm_mmd of exanple 5, and | Fi mdazol e. Exanple 98
2RS 5SR -i- 2- 5- 4-Fluoro-hen 1 -1-toluene-4-sulfon- 1 - olidin-2- -eth 1.

-1H-. The titl |.id P d . me =
414 2 (i T e oo R TRR Ao B M S R B Dot  °
exanpl e 82b farcoamdéﬁcFéSyERﬂ)e efal nodthod of exairipld §2b ﬁom {2RS3IRB)F B { Dkloyd-ethyl)-5-
]Iéxgit’rg: gegg ? f Onyp)}} %2{ ?@lluenenfie sv.ﬁponyﬂ)l-_ﬁ)}%}[oh?dz e and 4—rnet%y19 IBEimﬁazcﬁe

(4- Fl uor o: phenyl )-1-(toluene-4-sul fonyl)-pyrrolidin-2-yll-ethyll-2H
tetrazole The title conpound, colorless ExampldH6 V& = 416. 2 (I\/HrH+) was
prepared in a F t had exa ]
(2RS, 5RS) - 2- (‘Z2TeRre e BALS =

phenyl ) - 11§tqhug,mﬁe4 suI fonyl ) - pyrrol [ d| ne and 1H-tetrazole.

uene-4-sulfon

carboxaldehvyde

Oxidation of (2RS,5RS)-3-{5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl} -
propan-1-ol according to the general method of example 29a and purification of the crude
20 product by column cromatography on silica gel (ethyl acetate/hexane 1'71) gave (2RS,55R)-
-{2-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)- pyrrohdm 2-yl]-ethyl}-carboxaldehyde
as a light yellow oil.

1H-imidazole

25. 'Toa cooled (0 °C) and stirred solution of (2RS,55R)-2-{2-[5-(4-fluoro-phenyl)-1-
(toluene-4-sulfonyl)-pyrrolidin-2-yl]-ethyl}-carboxaldehyde (1.30 g, 3.46 mmol) was
added glyoxal (0.8 ml, 40% in water) and subsequently ammonium hydroxide (1.15 ml,
25% in water). The reaction mixture was stirred 30 min at 0 °C and 15 h by RT, poured
into water (30 ml) and extracted with dichloromethane (2 x 50 ml). The combined organic

30 layers were washed with brine (30 ml), dried (MgSO4) and evaporated. The crude product



Exanpl e 100

(2RS, 5SR) - 1- 12- 15- ( 4- Fl uor o- phenyl ) - 1- (t ol uene- 4- sul fonyl ) - pyrrol2|9dDEEZ‘20M|I
-ethyll-1H tetrazole 1o The title corrpound colorless oil, Ms: me

416. 1(MrH+), was prepared in accordance Wi tﬁ t he gener al met hod of exarrpl e

82b from (2RS eth (

pheny! ) - 1: (1 olARA A4 By PP RHisersptvis e el [ dichlasmebensimethancl 41 to
12RS 5SR -1- give bhe dl&tarapound@n 8lg, 8294)aks davldtedfoans, M8 e = 414 (MEBE2- 1
-eth 11- 1H15 1 2 4 triazole The title corrpound colorless oil, M5 me =
415. 1(M+Ht ), was prepared in accordance h\Sc}Bg general net hod of exanpl e
82b from (2RS, 5RS) - 2- (2-chl oro- et hyl ) - 5- &“PP

phenyl ) - 1- (t of ApeyERS)- betgqxlmnmnmmtn@tmewsﬁzrdmpbﬁm@iﬁrmm propyio
(2RS, SSR} 2-12-T5-(4-Fluoro phenyl)-1-(toluene-4-sulfonyl)-v ,
rolidin-2-y_ I,l_éﬂmilﬂl_e5 met hxl - 2Htetrazol e The title conpound, colorless
oil, M5 me 430.4 (MtH+), was prepared in accordance wth the general
net hod. of exarm.}é Etlggg %’oﬁﬂﬁ@ﬂ% @5@1\35 hie=CH P85 wy Z{Er(eéarteh'ﬁ‘??&ordance to

phenyl)-1-(tol uene- fonyl)-pyrrolidine and 5 trazo _
Exanpl e 103 (Q’Rgeasﬂj nmth@i afexpmply 106rfoom (2RS,5RS)-3-[5-(4-fluoro-phenyl)-1-(toluene-4- -
phenyl)-1-(t %4 0 in-2-yl J-ethyl}-5-

met hyl - | I—I—tet‘lflggogﬁe? H’ﬁ%éapyi }ll%%nu!rll i colorless oil, Ms: W =430.4
(MtH ), was pr epar ed in accordance with the gener al met hod of exarrpl e 82b
from (2RS, 5RS) - (2 chloro et hyl) - 5- (4- f Exeonple 198

phenyl )-1- 1§t o] f

DEC . 2004
(2RS, 5SR) - 1- | Rrefihd{(121-Bhidazolephenyl ) - 1- (t ol uene- 4- sul fonyl ) - pyrrol i di n- 2- yll
-ethyl}-4- nmethyl-IHi mdazole The title conpound, light yellowoil, M

- me = 428.5 ( n dance +gener al thod of
exanpl e 82b f%‘%#‘%l% E?Sg g(hgy%llﬂ o‘?;gcbg §% STabAeas piepared by
(4 fl uor o- pheﬂl)et})yialt:c(rt@ﬂ {@BSSSR)- QU 2F nd- Ilu@w pbén}(’d) D&talaehe-4-sulfonyl)-pyrrolidin-2-
-methyl - 1h- rﬁ d?h (ﬂ IH-imidazole in accordance with the general method of example 8 (methyl
15 iodide, sodium hydride).

Example 109

methyl-1H-imidazole

The title compound, light yellow oil, MS: m/e = 442.2 (M+H"), was prepared by

20 methylation of (2RS,55R)-2-{2-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-
yl]-propyl}-1H-imidazole in accordance with the general method of example 8 (methyl
iodide, sodium hydride). |



Exarrpl e-105 12RS,5SR)-1- 2- 5-(4-Fl uoro-phen

| )-1- (tol uene-4-sul fonyl)-pyrrolidin-2-yl-ethyll-2- meth 1-I-Hi n?dageg egglo
The:title conmpound, light yellow oil, Ms: m% 428.5 (MtH ), was prepared
in_accordance with the general net hod of ‘exanpl e 82b from =

(2RS, 5RS) - 2- (2-chl oro-et hyl ) - 5- '

(4-fl uoro-phenyl)-i-(toluene-4-sulfonyl )EW?Igllllgl ne and B '
4- et hyl - i H i(@RES d-2-15-E&-Fhqrre- 6 v) 2RBRERE-L24ulfonyl)-pyrrolidin-2-vi]-ethyl}-1H-
2-(5-(4-Fl uor.o- Bhenéll) 1- (tol uene-4-sul fonyl)-pyrrolidin-2-yl) -ethyl I-lH—
15 i m dazol e ?

(2RSs5SR) - 2- 12- (5- (4-fl uor o- phenyl )-1-(tol uene-4-sul fonyl)-pyrrolidin-2-yll
-ethyl | - car bepyakudey I‘,.qg{el 0 — + = - 0 fm_
(2RS, 5RS) - 3=( 5~ ( 4- FI uogsu pRenyl )fg%n({"[o% e 3114s1u5¥8’§y?)‘"-‘%3[/?]r"o| T 9T,
propan-| - ot ac@iodnmhldarofarig vgasmc;zﬂreqhﬁbmtﬁﬁaﬁs)e&-éﬁﬁﬂél@%phmﬂbmthluceatnfkan
of the crude 2 duct m_.cro h I

acet at e/ hex aﬁgﬁ’ggﬁl? paé él%{rt-zglggf_gganz (J; r?acc tdandt Wltlhti] ral n(neGHmX of example
5-(4-fluoro-peenyl ) =1- (t ol uene-4-sul fonyl)-pyrrolidi n-2-y|]

-ethyl }-carboxal dehyde as a light yellowoil. b) 2RS 5SR -2- 2- 5- -
4-Fluoro- hen 1 -1-toluene-4-sulfon 1 ro%?ﬁl %YI -eth 1 - 1H i m dazole
25. To a cooled (0 C and stirred sol uti

(2RS, 5SR) - 2- {@Rlﬁi(ﬂ%i Ismum@mmﬂehvﬂ 1-(toluene-4-sulfonyl)-pyrrolidin-2-vl]-ethyl}-1-
(tol uene-4-sul fon pyrrol i din-2-yl}-ethyl}-carboxal dehyde (1.30 g, 3.46
mol.) wasl® a =8 mM, 40%in water) and subsequently ammoni um
hydrOX| de (1.15 M, 25%in vvater) The reaction mxture was stirred 30 mn

at 0 C and 15 Q. Wi -

di chl or onet hane t% éﬂg% %1 [ eeﬂ%:)g' trl?g%r ré&ga%%%zg]gﬂ'}??é‘%g 2\ wtggﬁecgc_

\émog 2 bri 28 (MMO)xnfcﬁrdraﬂ:rﬂmﬁﬁ@l repiri]‘lddé;\yaﬂt ethalatidn of (BR,68)u2i 2 1) 5-qduiord- Shdplyl}-
.- rifie ol u r.o ica

(ai chi or omet HaHBNBErSHIon S i it R ERAPRY S Redote e rdans b oy

as a white ng&HhraNﬁlet}Iiﬂchf—‘exéﬁ'@lfBB (x&d&tﬂyﬂodufa;ammm Hetifide).

L2RS, 5RS) - 2- 13- 15- ( 4- Fl uor o- phenyl ) - 1-(t ol uene-4-sul fonyl )-uvrrolidin-2-y11

- ropyll: 5 1H-im dazole The. title c ound, ite foam Ms: nme = 428.5
(MrH+), whs prepared in accordance to Oﬁ%l@@ﬁéﬂgh met hod of exanpl e 106

from ( 2RS, 5SRPRII) S (3 5 4Fherrp sy = L{({oh@dnéenealfonyl)-pyrrolidin-2-yll-propyli-1H-
{1.2,4ltriazole

The title compound, colorless oil, MS: m/e = 429.2 (M+H*) and [a]p® = -73.1° (c =
0.3011 in chloroform), was prepared in accordance with the general method of example

20 82b from (2R,5S5)-2-(3-chloro-propyl)-5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-
pyrrolidine, which was prepared from (2R,55)-3-[5-(4-fluoro-phenyl)-1-(toluene-4-
sulfonyl)-pyrrolidin-2-yl]-propanol éccording to the general method of example 5, and
1H-triazole.

Example 113
25

imidazole

The title compound, colorless oil, MS: m/e = 428.5 (M+H") and [ot]p®® = -68.5° (¢ =
0.3050 in chloroform), was prepared in accordance with the general method of example
82b from (2R,55)-2-(3-chloro-propyl)-5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-

30 pyrrolidine and 1H-imidazole.



sul fonyl)-pyrrolidin-2-ylj -hutan- |-ol. Exanple 108 10 L2RS, 5SR)-2-J2-1

f 4- Fl uor o- phenyl ) -1-(tol uene-4-sul fony)-pyrrolidin-2-yll-ethyll-1- neth
1-1H-i mi dazol e The title conpound, |ight yelghow oil, Ms: me = 25 DEC 2004
(MtH+), was prepared by nethylation of , _

(2RS, 5SR) - 2-[ 2-[ 5- (4-fl uoro- phenyl) - 1-(t}_.$l U%Eeeilgﬂ' sul fonyl)-pyrrolidin-2-
yl)-ethyl}-1Him dazole in accordance w e deneral nethod of exanple 8
(met hyl 15 i ¢g$.88)-15ed6Lm Fveld-gkenyl Exmitienct 88ulteH)-bRSbldiniB-yl]-propylt-1H-
(5-(4-Fl uoro-phenyl)-1-(tol uene-4-sulfonyl)-uvrrolidin-2-yll -propyll -1-
rrethyl-ll—l-im%%”&ée’ : The title compound, light yellow oil, MS: W = 442.2
(MtH+), was prepared by 20 nethyl ation of

(2RS, 5SR) - 2- s (4 a- a1 en 2T Ol_klt )=

V) -propyl - e e e, BB b Mo MRS YO L 2 P e &
(met hyl  idig9559n dhlorofbyte),ives prepardd RER c2bdihce SithEregmiesalaéhbd of example

2R, 5S) - 2-12- 15 (4- Fl - n - 1-(tql -4-sul fo )z RYrrolidin-2:;yll
i P i3 R e e S M N S R LR
414. 1- ( MtH+) idfXel DA F-pPazOR. (¢ = 5 1.0399 in chloroform was prepared
from (2R, 5S)-3-[5-(4-fluoro-phenyl)-1-(tol uene-4- )
sul fonyl)-pyrrolidin-2-yl]-propan-1-ol in acco nce with the general
met hod of exanple 106. Exanple 11.1 (ZI%]"?%}P?“ZQ%-[S-M

Fl uor o- phenylprlss§ Hol4UENErot pRey RPYB) mP rbH N Atohbn et iyl foniD-phrolidide
1-1Himdazol'e The titlTe conpound, [i1ght yellow oil, c me = 428.2 (MrH )
and-[a] D2 = -69.7 (c = 0.2770 in chloroform, vvasHerepared, y nethyl ation
of "( 2R, 5S)0 2-T2-tith domnpfdunds colpHesil) MS: m/e = 392.1 (M+H") and [o]p™ =-82.7° (c =

win the  gelerair REVREHCOPY i rensd thairets Aithelt iR it PaRf B SalES

Exanpl e 112 from (28,55)-3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl}-propan-1-ol.

Example 116

15  The title compound, light yellow oil, MS: m/e =392.2 (M+H"}, was prepared in
accordance with the general method of example 8 from (2RS,55R)-3-{5-(4-fluoro-phenyl)-
1-(toluene-4-sulfonyl)-pyrrolidin-2-yl}-ethan-1-ol and ethyliodide.

Example 117 _ _
(2RS.58R)-2-(2-Cyclopropylmethoxy-ethyl)-5-(4-fluoro-phenvl)-1-(toluene-4-sulfonyl)-

20 pyrrolidine

The title compound, light yellow oil, MS: m/e = 418.3 (M+H"), was prepared in
accordance with the general method of example 8 from (2RS,55R)-3-[5-(4-fluoro-phenyl)-
1-(toluene-4-sulfonyl)-pyrrelidin-2-yl]-ethan-1-ol and cyclopropylmethylbromide.

Example 118
25  (28,58)-5-{3-[5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yll -propyll-1-

- methyl-1H-[1,2.4]triazole

The title compound, colorless oil, MS: m/e = 443.2 (M+H") and [at]p™ = -68.8° (¢ =

0.3443 in chloroform), was prepared in accordance with the general method of exarhple 26

from (28,55)-4-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-butyronitrile
30 and methylhydrazine. '



(2R 5S)-1-fi 3-15-_(4-Fluoro-phenyl)-1-(tol uene-4-sulfonyl)-p :
rrolidin-2-yl1-propyll-IH T 1,2,41 triazole The title conpound, colorless
oil, M5 me = 429.2 (M+H}) and [a] B2 = -73.1 (¢ 0.3011 in chl @r%%ﬁrﬁ]ﬂé
was prepared in accordance with the general ?rEt hod of exanple 20 82b from
(2R, 5S)-2-(3-chl oro-propyl)-5-(4- quorolﬁphenil]z 1- (tol uene-4-sul fonyl)-
pyrrolidine, which was prepared from(2 ekl

(4-f1 uoro- phenpy .

according to ' 0 [
25 2S 5S - 1- mfeth 1H -1 envI "I -tol uene- 4-sul f on 1- roI|d|n 2-- 1 -
rol -IH imdazole Thetitle conpound, colorless oil, = 428.5

M+H. d 20 = -68.5 hl j
gccor daﬁg e W Oﬁ%"gﬁcﬂﬁﬂﬁ%‘d’oﬁ&%@g@ %@ﬂg}yﬁﬁﬁg [&f ecpar_%j Pt=
(2R 55)- 2- 431)0 z@ﬁﬂ 08tk Sedfhrbbt0d 8 RlosRithle WithitRL Yenatinatibl ofivkample 26
pyrrolidine and 1H-im dazol 004 Exanpl e 114

4- Fl uor o- herfrcrm(aS 58 ot18r{4- ﬂq-uygrr-f}enyli L—(trabrerl@rﬂrﬁnifonx) mrrtrﬂ@m-ilﬂdl ﬁagrra&ﬁrlke

The title co haptgss oil, Ms: W = 428.5 (MrH+) and [a]1)2 = -67.7
(c 5 0.2955 |r£1r91] L}E?[hyﬁ? e , was prepared in accor dance with the general:
nmet hod of exanple 82b from

(2R, 5S) - 2-(3-chl or o- propyl) 5- (4 quoro-EpihmP}q)ml (toI uene- 4-sul fonyl) -

pyrrolidine apg %&&mﬁ{}z@r{gmﬁ#r-

3-netho - ro 0

col orl essimi Ig,s-HBnem QEM i (IVHrH+) and [a] D2 = -82.7 (c = 0.2682 in
chl{orof ornm, was prepar ed in accordance with the general nethod of exanple
8 f'rom(ZS, 5§) :
-1- (t ol uene- 44

T O
(2RS, 5SR) - 2- @g@@g&@ethyl) 5- (4 quoro phe :
yl)-1-(tol uene-4-sul fonyl) pyrrolidi ne 15 The title conpound, |ight yellow

et hod of exaaBre it e SRPEATTLRy - 43RS ERARGR).

butyramidine (1.1 g, 2.62 mmol) Was dlssolved in EtOH ( 50 ml) and acetic acid {5 ml) and
15 hydrogenated on Ra-Ni at room temperature for 2h. The catalyst was filtered off, the

filtrate evaporated and the crude product crystallized from saturated NaHCO; solution to
give (2RS,5RS)-4-[5- (4-ﬁudro-phenyl)—1—(toluene-4-sulf0nyl) -pyrrolidin-2-yl]-N-
butyramidine {0.81 g, 76%) as a light brown solid.

b) (2RS,5RS)-2-{3-[5-(4-Fluoro-phenyl}-1-(toluene-4- sulfonyl)-pvrrohdm 2-vl}-propvli-
20  4,6-dimethyl-pyrimidine

A stirred solution of (2RS,5RS)-4-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl}-pyrrolidin-
2-yl}-N-butyramidine (0.35 g, 0.87 mmol) in pentan-2,4-dione (7 m}) was heated for 3 h aié
125 °C. Evaporation and purification by column chromatography on silica gel (ethyl
acetate) yielded the title compound (0.15 g, 38%) as a light yellow oil, MS: m/e = 468.3

25 (M+H").



1- (toluene-4-sul fonyl)-pyrrolidin-2-yl] -ethan-1-ol and ethyli odide.
Exanple 117 MUM

-2- (2-Cycl opropyl net hoxy-et hyl)-5-(4-fluoro ?henl )-1-(tol uene- 4-23%LHE1CO?994~
20 pyrrolidine The title conpound, I|ight yeTI5 owoil, M5 nme = 418.3 - ,
(MrH+), was prepared in accordance wit eral method of exanple 8
from (2RS, 5SR) - 3-[ 5- (4-f | uor o- phenyl ) - Mﬁl% '
1- (tol uene- 4(zpg 5SM)D) opher (oFludidrpRe
cycl opropyl net hyl by om_de.. Exanple 118 25 (2S,5 S -5-13- 5- 4-Fl uoro-phenyl)
-1- tol uene-dlﬁaﬂhﬂé[;ﬁﬂlﬂlliﬁ?rrol idin 1 - roi -1- methyl-1H[ 1,2,41
triazole The title conmpound, colorless oil, Ms: W = 443.2 (MH+) and
[cclD2 = -. 681 itle compbuddtd BehtyellbQUIOMS: /e =v5e. P(MPHI" Bovdsiprepared lance

wi th the general nethod of ekxanple 26 from .

(2S, 5S) - 4-9 5agepreangsrEith e genypea n{ﬁﬂw%f{fémpmzrod?m(}m6%35’83%##52@9?‘]‘9’i?at y

ronitrile 3 Re 1OV a4 B Qi N ibamdiee. 119 (2S :

5R) - 3-(3-f5- %Eg@&g{raggp eg%%l ?ﬂ%ﬂﬂ)oﬁ‘yﬁ%r%lr% su fog% -pyrrolidin_2 yl]-propy

|11- nmeth | -1H11,2,4]triazole The title conmpound, colorless oil, M5 nle =

443.2 (MrH+) and [a]b2 = -53.7 (¢ = 5 0Ex@mple RZhloroforn), was prepared

i n_accor dance,ui thel hersapNgf s Arolidi

(2S,59)-4-[5-(3 o-phie -

ronitrile ampyrimeting hydrazi ne. 2RS, 5RS -2 Exanple 120

3-15- (4- Fl uoro- phenyl )-1-(toluene-4-sulfon rolidin-2 ro to 4

6-di nethv| -pyrimdirihe.a c 4reTa di-f] L -nan bz 140 45 R-

11 vrrol Io i é%lryﬁﬁl %%Wg’?‘iﬁf??fﬁg%) #1532 fliob YRy A (thhiehe 4ObMBRFH A5yt HbI A
2-y1]-N-butyramidine (0.33 g, 0.82 mmol) in 1,1,3,3-tetraethoxy-propane (7 ml) and DMF

(1.5-ml) was heated for 1 h at 150 °C. Evaporation and purification by column
chromatography on silica gel (dichloromethane/MeOH 98 : 2) yielded the title compound
(73 mg, 20%) as a light brown oil, MS: m/e = 440.2 (M+H™M).

15 Example 123
(2RS,55R)-2- {2-]5-{4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl} -ethyl}-

pyrimidine

The title compound, light orange oil, MS: m/e = 426.3 (M+H"), was prepared in
accordance with the general method of example 125 from (2RS,5RS)-4-{5-(4-fluoro-
20 phenyl)-1—'(toluene-4-sulfonyl)-pyrrolidin_-Z-yl]-N~propionamidine.



1 (2RS,5RS) -4- [ 5- (4-Flu oro-phenyl) -1- (toluene-4-sulfonyl)

-pyrrolidin-2-yl] -Nhydroxy- butyramdine (1.1 g, 2.62 mol) v%g [%icsg@;'ved

in EtOH ( 50 m) and acetic acid (5 m) and 45 hydrogenated on

- roomtenperature for 2h. The catalyst was fiTtered off, the filtrate
evapor ated and the crude product crystalé{a%neqe yal sat urat ed NaHCO3
solution to give (2RS, 5RS)-4- : P o

[ 5- (4-f 1 uor o{PRE,BSR)-21X [ DlAFRTd-phieh Fl0y  thhipye bl tinyyridlididN2-yl]-ethyll -

but yram di ne { .81 g, 7699 as a light brown solid. b) 1 2R5 5RS -2- 3- 5-

4-Fl uoro- hehl:4lex e-4-sulfon | - rolidin-2- 1 - ro vl - 20 :

4.6-dinmethvl-pyrimdine A stirred solution of

(25, 5RS) - 4- b3 ({8, bSRpBCsplefiubo- gheiybl uefitodhesthiseny)- pp¥elidihi Z-propionic

2-yl']-N-butyram dine (0.35 g, 0.87 mmol) in pentan-2,4-dione (7 m) was

heated for5 32gd € C. Evaporation and purification by colum

chromat ography on silica gel (ethyl acetate) yielded the title conpound

(0.15 g, 38¢ 3 329

Cec 2004 B ;ér}"pofazst%éld wuéna% Ff ezzwsdn) é\lfs i@lﬂlﬁ)ro gh@ﬁyﬁ 1- @élu(e% it sulfonyB

t ol uene- 4- sulpyoelidin-2rd]-paepiopic agid rethyl ester @- 5&:“%’[@9‘?1) pl)/MeQifﬁUrﬁaﬂﬂ'}’Y\é“S added

" accor dance ATy AEe Okt 1 Y aP R SAIOT L) ond e rEERENERYR, ©

5- (4-f1 uoro- vpthéﬁyueylundet tﬁﬂuxemadﬁmm f6o2d/h.) Evaperasionding, puzxﬂygt]non by column
N |
1 Fol enl 4 BRRRE R g Gl Barofigbine Mot TG R SR 3c 154

sol uti on of ﬂuoro-phenyl) 1-(toluene-4-sulfonyl}-pyrrolidin-2-yl]-propionic acid hydrazide (1.25 g,
(2RS, 5RS)_4-|[5§° (+4- f | uar o- enyl) 1- (tol uene-4-sul fonyl)-py:rrolidin-
2-yl]-N-buty @d’iﬁ‘e% g 0.82 mml) in 1,1, 3,3-tetraet hoxy-propane (7
m) and DMV (1.5 nml) was heated for | h at 150 C. Evaporation and
purificati onb)y2ROE8RN 2cix [(Bred-Bhicapiphean ) di-{ tohweneel-sul fhingN i o ool inal ] MeGHE -
98 : 2) vyiel hec{ltle conmpound (73 ny, 20% asallght brown oil, NS
me = 440. 2 anrrpl e 123 2RS 5SR -2- 12- 15- 4-Fl uoro-hen 1
-1-toluene-4-sulfon 1 - rrolidin-2- 1 -eth 1 -

15 A stirred solation of (2RS,55R)-3-[5-{4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-

2-yl}-propionic acid hydrazide (0.4 g, 0.99 mmol) in triethyl orthoformiate (10 ml) was
heated under reflux conditions for 13 h, evaporated and purified by column chromato-
graphy on silica gel (dichloromethane/MeOH 98:2). Further purification by crystallization
from ethyl acetate/hexane gave the title compound (276 mg, 67%) as an off-white solid,

20 m.p. = 138 °C and MS: m/e = 416.3 (M+H"). '

Example 125
{2RS.58R)-2-{2-{5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl}-ethyl}-5-

methyl-[1,3. 4loxadiazole

The title compound, light yellow oil, MS: m/e = 430.2 (M+H"), was prepared in
25 accordance with the general method of example 124 from (2RS,55R)-3-[5-(4-fluoro-
phenyl)- 1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-propionic acid hydrazide and triethyl

orthoacetate.



pyrimdine The title conpound, light orange oil, M5 nfe = 426.3 (MrH+),

was prepared-in accordance with the general nethod of exanple 129 Hee

(2RS, 5RS) -4-[5-(4-fluoro 20. phenyl)-1- (tolug§§ 4-sul fonyl)-pyrrolidin- -yI]-
-N-propi onam dine. 2 9 DEC 2004 -54 Exanpl € 'I24 (2RS, 5SR)-2-12-[5-(4=

Fl uor o- phenyl ) - 1- (t ol uene- 4-sul fonyl ) - pxéroludhgsz yl L-ethyl- [ 1,3,41

oxadi azol e a) (2RS

5SR) - 3- [ 5- ( 4{bRYGERI-BOEN- )4 EhibtSlphensh A- Rdlfepe-dul kT Obyrflilidir-2yyil lettplopi O
nic 5 acid hydrazide To a stirred solution of

(2RS, 5SR) - 3- | £f1 uor o- phenyl ) - 1- (t ol uene- 4- sulfonyl) pyrrolidin-2-yl]
-propionic acid nethyl ester (1.5 g, 3.7. nmml) in MeOH (15 nl)was -added
hydrazi ne hydy gtged Qm‘éﬁré%ﬁ(zizs sé)w {4-A06rdy E@x% (ll(@olﬂgﬁe-élf&ﬁlfb )-gi‘rﬁ%ldﬂ{lz-
m xture was heated under reflux conditions Evapor at i on

puri f i cat i‘on yblyprapiesrldaode b iSrmeolyP apmyl. @rﬁemrr:ql ’érarrgféxe corresponding alcohol by

g?hg?gogﬁgﬁ;w J};?‘qﬁﬁé‘%’g@ ésélu Hjﬂgl%e%pyr ?‘ﬂ@l dé %(af'rfqle 29a3 tos lmeth 1- 1socyanate.

hydrazi de (1.(2%° gig, 1 Oaﬁf’n)olhpoasm@rbmmtd(205’)m621?$rrﬁsﬁ)) anﬂJ\{IQOH (10 ml) was

T3 41 oxadi 9818 SR ApkepHREE T 4 R aporied Sld Slolis) ol Ehil chdormato-
(2RS, 5SR) - 3- ghefhy- o siliczgeb byl etatefheiane ied) dogicitherily cqmponkd (100 me, 24%) as

2-yl]-propjonic.aci.d hydrgzi mmol) in triethyl orthoform ate
(10 m) wes aﬂ@?@ﬂ%‘ﬁé’iﬁﬁ F%xgagﬁgMTgag for 13 h, evaporated and -
pur{,i fied by colum chromato- graphy on silica gel (dichloromethane/ MeOH
98:2). Further purification by crystallifaimsie12¥rom ethyl acetatel hexane
gcagﬁd”l\]/g :'1" Ir.;m 76 7 ast o e -Ilt-to uene-—% su%f%nrq b Fol%d?z?e
(2RS, 5SR) - 2- 12 [ 5- (4- Fl uoro- phenyl)-l-(tol uene- 4 sul fonyl) - pyrrolidin-2-yl
-ethyl -5- metutide dorﬂi?o‘.ﬂﬂd Ogadicaz®l &1, M rhid+ 2069 (PREHY, whs papedlihow oi |,
M5: nmfe = 430.2 (M+H} S pre;i)ared in_25 accqrdance vvlt %e eral

met hod of exmréa&%wnh gepresl srsiRhod of exammple 8 ferg (2RS, SRE)- 18- A5 phenyD-

phenyl) - 11 t al-penRné-sSulifodplpyrPoidifl2-¢l) datil olin@Rh &Ry Kodige d hydrazi de
and triethyl orthoacetate.

Example 128

henvl)-1-(toluene-4-sulfonyl)-

The title compound, colorless oil, MS: m/e = 420.4 (M+H"), was prepared in accordance
with the general method of example 8 from (2RS,5RS)-3-[5-(4-fluoro- phenyl) -1-(toluene-
20 4-sulfonyl}-pyrrolidin-2-yl]-butan-1-ol and ethyliodide.

Example 129

)-2-13-]5-(4-Fluoro-phenvD)-1-(toluene-4-sulfonyl)-

[1,3.4]oxadiazole

The title compound, light yellow oil, MS: m/e = 430.1 (M+H"), was prepared in
25 accordance with the general method of example 124 from (2RS,55R)-3-[5-(4-fluoro-
phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin- 2-yl]—butync acid hydrazide and triethyl

orthoformiate.



2 9 DEC 2004 -55 Exanple 126 (2RS,5SR)-5-12-f
5-(4-Fluoro-phenyl)-1-(toluene-4-sul fonyl)uyrrolidin-2-yl]-ethYI2g Dexazgl e
A stirred m xture of _ : -
(2RS, 5S) - 3-[ 5- (4-f | uor o- phenyl ) - 1- (t ol uene=a%sul fonyl )-pyrrolidin-2- 5

yl | - propi onal dehyde (375 ng, 1.0 mml, prepared fromthe correspondi ng

al cohol by oxidation in accordance wit h Exp@pleebdr al  net hod of exanpl e

292) | ROSY | RS SRARRTA AR bR BN QollTBRL )-cuBBhA: 5 0g.

mg, 1.5 Onder rerirux condi trons or
h, evapor at echathyl-[3iB4lbxadiatnle col um chromat o- graphy on silica gel (ethyl
acet ate/ hexane 4:1) to give the title conpound (100 ng, 24% as 10 a |ight

T i L A

| i ght yel Isowagidrdaddewith thegeAOal hethddtfexample IMcpamd@RSHSRae {F- ﬂhﬂuercwl th

th I f RS 5- 15
R e e e
Exanpl e 128 G2fRead&dtay. - 2- (4- Ethoxy-butyl) -5- (4-fl uoro-phenyl) -1-
(tol uene- 4-sul fonyl)-12yrroli dine The title conmpound, colorless oil, NG

me = 420.4 (MtH+), was prepared in accqdan 3vmth the general net hod of
exanple 8 from (2RS, 5RS) - 3-[ 5- (4- quoro%ﬁE’W@‘T 1 (toluene 20

4-sul fonyl) - pyg$ gREi a4 sVial FlagESubhen
(2RS, 5RS) - 2- T3-15-(4-Fl uor o- phenyT)-1- (t ol uene- 4- sulfonyl) pvrro(idin-2-yll

- propyl | -10 [ 11,23 ujageledi azol e The title conpound, light yellowoil, MS: nie
-430. 1( l\/HrH+) was prepared in 25 accordance with the general net hod of

exarrpl e 124 tHam 2c§ I _4433 M+H", di d
phenyl )-I-(to uene- sp%ﬁghng? Bﬁeyﬁ{?\&@lngf_e_ - ( jtyr)lv(\:raslérlegare lrrlgcﬁoé arg:r?d
triethyl orwitithegentral metl Eliléﬁﬁ oRP pesbut % é Eflg)ro-
4-Fl uoro- hen %\en}l)-tlg tHﬁ@Se—ﬁ—ﬁHfon?ﬁ ﬂ'frroﬁtﬁhé ghd'1d- tnllzole.r oll -5-

Example 132
15  {2RS,5SR)-5-[5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-ylmethyl]-oxazole

The title compound, light yellow oil, MS: m/e = 401.4 (M+H"), was prepared in
accordance with the general method of example 126 from (2RS,58)-3-[5-(4-fluoro-
* phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-acetaldehyde and tosylmethyl-isocyanate.

Example 133
(o 20 (2RS.5R$)-1-14-[5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl}-butylt-1H-

pyrazole

The title compound, colorless oil, MS: m/e = 442.4 (M+H"), was prepared in accordance
with the general method of example 82b from (2RS,5RS)-2-(4-chloro-butyl)-5-(4-fluoro-
phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine and 1H-pyrazole.

25 Example 134
(2RS,5SR)-2-[5-(4-Fluoro-phenyl)-1-{toluene-4-sulfonyl)-pyrrolidin-2-y1]-
[1.3.4}oxadiazole

The title compound, light yellow oil, MS: m/e = 388.2 (M+H?"), was prepared in
accordance with the general method of example 124 from (2RS,5SR)-5-(4-Fluoro-phenyl)-
30 1-(toluene-4-sulfonyl)-pyrrolidine-2-carboxylic acid hydrazide and triethyl orthoformiate.



met hyl L1, 3, 4l oxadi azole The title conpound, light yellowoil, M5 me =
444.2 (MtH+), was prepared in 5 accordance wth the general net hzo§j %fr
exanple 124 from (2RS, 5SR) - 3-[ 5- (4-f | uoro- DEC 2004
phenyl ) - 1- (t ol uene-4-sul fonyl)-pyrrolidin-2 %70 butyric acid hydrazide and
triethyl orthoacetate. Exanple 131 135

(2RS, 5RS) - | - 14- F5- (4- Fl uor o- phenyl ) - 1- (tBRRRE 133 sul f onyl ) - pyrrol i di n-2-
-butyl I -1 H  LQREBSR)ALES-{ £ Ehioeo-Bhenyl) 1l @olvenpavifonohl Wit dlidin Qb flmelyil} e =
443.3 . (M+HL) ) e red in accordance wth the general nethod of
exanple 82b f : ) - 2- (4-chl oro-butyl)-5-(4-fl uoro-

phenyl)-1-(tol uene- 4- suI fonyl)-pyrrolidine and 1Htriazole. Exanple 132 15

2RS 5SR -5- SFhekithd dth likht Yello®d 015 1eS: nelH 46204 IM+HD) k edirth 1
-oxazole The title copmgﬁd% H]eé]ht zgl | ow %I I 1M+ 9 wq re%aj&mfiﬁw)

prepared ih a&é‘é‘éﬁﬂ‘éﬁ%’ \Rb%f‘-wéngeéh af expEmie 42 ‘I%\)EOEX% SRIoB (3 @,—,ﬂuoro—
(2RS, 59)-3-] Lupg

phenyl ) - 1- (ta}(ﬁgﬂg 14 sul onyf‘%lf p>¥lr)r%yrrﬂldm 4 II] ac%téce?cé‘il gg%raéledegﬁg triethyl

t osyl net hyl - i eréafermatate: Exanpl e 133 20

(2RS, 5RS) - 1- 14- 15- (4- Fl uor o- phenyl ) -1-(tol uene 4 sulfonyl) pyrroI|d| n-2:yll
-butyl -1H pyrazole The title conpound, $s oil, Ms: me 442. 4
(MtH+H) , was pr epar ed in accordance witht general met hod of exarrpl e 82b
from (2RS, 5R PR3,5RE)-dhi4 ] p-phefiy toluene-4-sulfonyl)-pyrrolidin-2-vl}-butyl}-1H-
phenyl) - 1 4- suI fonyl) pyrrolidi ne and 1H- pyrazole. 25 Exarrpl e 134
(2RS, SSR)- %I uor o- phenyl) - 1-t ol uene- 4-sul foul ) -pyrrolidin-2=y11-__
(13,41 oxadl azole The title conpound, l'ight yellowoil, M5 me = 388.2
(MeH+) , was ﬁl&pstlead)mpmurabco}odasmel MS: mmmw%ﬂmmsﬂrepﬁredmmcﬁdiﬂé
from (2RS, 5S

Tt o SNk it e tad bR R mgle aab from (2RS SRS)- (g lorerbutyllyS (4 Reprpr

or t hof or mi at ephenfij-12(@IGE- 200wt &ididb 2REI5SRdazole 5- 4- Fl uor o-hen 1

-l-toluene-4-sulfon 1 - rolidin-2- Imeth 1 -

Example 137

15 henyl)-1-(toluene-4-sulfonvl)-pyrrolidin-2-

methyl-1H-imidazole

The title compound, colorless oil, MS: m/e = 456.5 (M+H"), was prepared in accordance
with the general method of example 82b from (2RS,5RS)-2-(4-chloro-butyl)-5-(4-fluoro-
phenyl)-1-(toluene-4-sulfonyl}-pyrrolidine and 4-methyl-1H-imidazole.

20 Example 138

methyl-[1,3,4]oxadiazole

The title compound, light yellow oil, MS: m/e = 416.3 (M+H"), was prepared in
accordance with the general method of example 124 from (2RS,55R)-3-[5-(4-fluoro-

25 phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-acetic acid hydrazide and triethyl
orthoacetate.

Example 139

henyl)-1-(toluene-4-sulfonyl)- idi -butan-1-ol

Reduction of (2RS,5RS)-4- [5—(4—ﬂ‘uoro-phényl)'— 1-(toluene-4-sulfonyl)-pyrrolidin-2-yl}-
30 butyric acid methyl ester with lithium aluminum hydride (1.5 eq.} in THF at RT, aqueous



[ 1,3, 4] oxadiazole The title conpound, light yellowoil, M5 W = 402.4
(MtH1), was prepared in 5 accordance with the general nethod of e&adgel %0}24
from (2RS, 5SR) - 3-[ 5- (4-fl uor o-

phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidin-2-383-acetic acid hydrazi de and
triethyl orthoform ate. Exanple 136 (2RS, 5RS)-1-(4-f

5- ( 4- Fl uor o- pweﬂyupand(miﬁqeumhy ummhrymp;ogrmhmdd@d theltitlelgompaunides d o
i m dazol e The 0 50|I ME: me = 442.4 (MrH ), was
prepared in a%&clélﬁlgar?gléwwg %gzg(ren-gﬁa rret hod of exanple 82b from

(2RS, 5RS) 2-(4-chl oro-butyl)-5-(4-fluoro-

phenyl ) - 1- (tol uene-4-sul fonyl)-pyrrol i di Fxanaple 128t i mi dazol e. Exanpl e 137 15

255“5;:?841 - ;i-" E a:: 01I--tp : e4 u foi? 1 -_vrro || .'! 11 2H-

456.5 ( MsH} detravel prepar ed in accordance W|th the general rret hod of
exarrple 82b from (2RS, 5RS) - 2- (4- chl or o- butyl) 5-(4-fluoro-

g:g%: )e i3(8t? E‘Sng po g%lo];ggylaorpe\slsr cru(l)l ?e aq{gll% (%—!-qu),was prepareg n accord%nce
J5- (4- Fl uor o- phankté erﬂerﬂtrﬁbtlisﬂaf éeagiplé GWﬁbﬁpm3)$R$)Ln{2-thldﬁ@bhwlﬂr55(-4 fluoro-
met hyl - [ L3, f}ﬁ@’ |aoIeThet| Ieco ound, H] yellowoil, M5 me =
416.3 (M+tH}), P ﬁp éb‘él“%‘&"%ﬁ“ )(5P¥Féﬂ p 1 tij“éﬂ]ér al met hod of
exanple 124 from (2RS, 5SR) - 3-[5-(4-fluoro 25

phenyl ) -1-(tol uene- 4-sul fonyl) pyrroli dlgxagn hg]macetlc acid hydrazide and
triethyl orthoacet ate (2RS, _

4- [(5-( 4- FIYdor RS 3
Reduction of £e@:|3 > RS) 4-

[ 5- (4-fluoro-phenyl)-1-(tol uene-4-sul fonyl)- pyrrolidin 2 yl]- 30 butyric
acid nethyl ester. with lithiumalum numm}/drlde (1.5 ¢ I n THE at RT,

agueous 2 9 DE® Htlesompaundrdeletssapid Mormiq 'céfi‘i*ér(beH Prﬂfeé’ﬁﬁéﬁﬁtaéﬁﬁféﬁﬁﬁ
yi el ded the tikhqne gémklr}ﬁetﬁ%d%f e:@a%ﬂE 885 frofh (2RIBRS)?.24 ThBRE-bArk M) fluoro-

phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine and 1H-tetrazole.

15 7 : Example 142

methyl-2H-tetrazole

The title compound, pale yellow oil, MS: m/e = 458.4 (M+H™), was prepared in accordance
with the general method of example 82b from (2RS,5RS)-2-(4-chloro-butyl)-5-(4-fluoro-
(" 20 phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine and 5-methyl-1H-tetrazole.

Exafnple_ 143

methyl-1H-tetrazole

The title compound, colorless oil, MS: mfe = 458.4 (M+H"), was prepared in accordance
25 with the general method of example 82b from (2RS,5RS)-2-(4-chloro-butyl)-5-(4-fluoro-
phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine and 5-methyl-1H-tetrazole.

Example 144

-phenyl)-1-{toluene-4-sulfonyl}-

Reduction of (ZRS,SRS)-5-[5-(4—ﬂuoro-pheny1)—1-(toluene-4-sulfonyl)-pyrrclidin-2—yl]‘—
30 pentanoic acid methyl ester with lithium aluminum hydride (1.5 eq.) in THF at RT,



Exanpl e 140

(2RS, 5RS) - 2- 14- 15- (4- Fl uor o- phenyl ) - 1- (t ol uene- 4-sul fonyl ) - pyrrcz') gt_@ ﬁlyll
butyll-2H 5 tetrazole The title compound, c%orl ess oil, Ms fge A%%
(MtHy), was prepared in accordance wth the general net hod of exanpl e 82b

from (2RS, 5RS

phenyl )- 1- (t orse aetkieSin oot BiichliRbRehromatenrprlyyigided the e cqppopad

(2RS, SRS) - 1- 1zﬂséBg}(t4)rEhgmbl\/t&mVy:I%4061(Ml+t}€0e 4-sul fonyl) - pyrrol i di n-2-ydI

- -butvl -1H tetrazole The title conpound, coI orless oil, M5 nme = 444.4

(MtHE ), was prepared in accordance wth_t l%elrélgral met hod of exanpl e 82b

from (2RS, 5RS) - 2- (4- chl or o- but yl ) - 5- (4- fFﬁ‘HP
) Q 5_f J ) m

(2RS, 5RS) 14- 15- (4'FI Uor o- phenyT) - 1- (toI Uene-4-sul foniT AR
yrrolidi n-é-y@é%@lil -5- nmethyl-2Htetrazole The title conpound, pale
yellow oil,- M5 W 458.4 (MtH{), was prepared in accordance wth the
general et howhehﬂeéaﬁgbﬁné ?c%lctﬂe@%iﬂ 1S, ek 486 Gngh'{W, Qb pledarePm(Acbidaace

20 phenyl)-1-(tol uene- fonyl -pyrrolldl ne an hyl -1H-tetrazol e,
Exanpl e. 143 Vithshegsneral methed of example 82b from (2RS,5RS)-2-(4-chloro-pentyl)-5-(4-fiuoro-
€

S-(4-Fluoro I yll but 11-5- neth
1- 1Htetrazo|€ﬁé|}ﬁ)ly %3(% He’%%ﬁ%%ﬁ‘#fykﬁﬂq ?%’5?%3 5%&32& e = 458.4 (MH)),
was prepared in accordance 25 with the general rret hod of exarrpl e 82b from
(2RS, 5RS) - 2- (4-chl or o- butyl) 5- (4 fluoro XalnP1€146

phenyl) - 1- éto . frony ) Jo

Exanpl e 1& '

| - entan-1- oll,Béﬁuamen of
(2RS, 5RS) - 5- (5- (4- quoro--phenyI) 1- (toI uene- 4 sul fonyl ) - pyrrolidin 2-yl I -

30 t th te t hol drid

ThE ot AT sBRs g Eorbontd Siartdt S A LSBT b BFerbge Ll igrdhce
chr omaE (|\)/E Ir-it a|)o hyrithithé datkrilnrethod béex:omple 800 froas (2R3, 5Ig§jt-2¢4-&hg:&oepdnj:ylws (Muerm
406. 2 )

phenyl}-1-(toluene-4-sulfonyl)-pyrrolidine and 1H-triazole.

15 Example 147

Reduction of (25,55)-4-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-
butyric acid methyl ester with lithium aluminum hydride (1.5 eq.) in THF at RT, aqueous
work-up and purification by column chromatography yielded the title compound as a

[ 20 colorless oil, MS: m/e = 392.3 (M+H") and [at]p?® = -80.1° (c = 1.0870 in chloroform).

Example 148

The title compound; colorless oil, MS: m/e = 406.1 (M+H™) and [o]p™® = -76.2° (c =
0.2558 in chloroform), was prepared in accordance with the general method of example 8

25  from (25,55)-3-[5-(4-fluoro- phenyl}-1-(toluene-4- sulfonyl) pyrrolidin-2-yl]-butan-1-ol
and methyliodide.



Exanpl e 145 2R5 5RS -1- 5- 5- 4-Fluoro- hen | )-1-toluene=4-sulfon 1 -

oIidin 2- 1 - eni -IH imdazole The title conpound, colorle #@d?‘g/& We
.= 456.5 (MtH ), was prepared in accordance wth the general t g

exarrpl e 82b from (2RS, 5RS) - 2- (4-chl oro—ﬁ@entyl) 5-(4-fluoro-

phenyl ) - 1- (toI uene-4-sul fonyl)-pyrrolidine and 1Him dazole. Exanple 146 10
(2RS, 5RS) _1-{5- [5 (4- Fl uor o- phenyl )Emn(nlol‘tﬂene 4- sul fonyl) pvrralid_in-2-yl
| - pent yl orhes S nme =
457.1 ( MR \ ‘ =’d et t e -
exanpl enﬁﬁcﬂ)azfoﬂe)m (2RS, 5RS) 2- (4 chl or o- pentyl) 5-(4-fl uoro- _
phenyl) - 1- (toI uene-4-sul fonyl) - pyrrol i di ne and 1H-tr| azol e. 15 Exanple 147

2S, 5S) - 4- 15- ( 4- Fl uor o- pheny| t ol uene-4 sulf yl rolld n- 2- II-buta
(n 1- 01) Mq( gnanpgund, cglorlesys 3:1 MS: mfe = 442 3 (M+H d)[ailp b L% 3k P (c= Y

(2S,38) ¢4 7341%[1{9;;@{89%@&# Iaguggéea? cé“am&eggﬁ aﬂié%{h‘%;'d'd?'eﬂax% W]-

but yri c "aci um al um num n THE at

RT, aquédbsfrodeS:,S&bZdﬂﬁthﬂnmrﬁuty]atﬁ O flogree phenyh)- Hﬁtaimeog-rsalfhmﬂ% el ded the

title co as Iess oil, M5 me = 392.3 (MtH+) and [a]0 =
-80. 1 (cP @“f’o"‘ ‘ﬁ“% rm). Exanpl e 148 2S 5S -2- 4-Fluoro- hen 1 -5-
4-metho -bu | -1to|uene4su|fon| - rolidine The title conpound,

colorless oil, M5: W = 406.1 (M-H Bxamrple}3) a-0 = -76.2 (c = 0.2558 in

ghlzgr;)]; tgﬂlene\ansui}‘onni en‘ﬁd%l-zmi gu 1 leexarrpIe

(2S, &) 13 g]ifgn(l d uor o- phenyl ) - 1- (t ol uene-4-sul fonyl)-pyrrolidin-2-yl]-buta
n-k-ol “and et hyI i odide. 2 9 DEC 2004 -60 Exanple 149 (28 55)-1-14- [5-

(4-Fl uoro-phenyl)-1-(tol uene sul fonyl) rrolidin-2-yl] -butyl -1 H
i m dazolThetitde ¢qmp@nccbﬁ91@cﬂmsmbaﬁ%rm@ss%f 3/ Myl ) ppd [@lufaz Z260MsF) and

Lal D2 = g Pfhadn( ooyl ;ngwaega%g REELEHce WiRFHR GERAL PR ATERERBIES Wi

t he gener

(2S, 59) S'Zb(fdemf(ﬂﬁﬁ&} Muyd}ﬂex@-wmyf)rwmpr:epya)yl)ﬂ((tcdue:eaae-snlfgwlﬂony| ) -
pyrrolidin lcP I—&iﬁd zoI
pyrroixdme an tefrazole

15 Example 151
(2R,55)-2-{2-[5-(4-Flucro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-ylj-ethyl}l-
{1.3.4]oxadiazole '

The title compound, light yellow oil, MS: m/e = 416.1 (M+H") and [o] pl=-80.1° (c=
0. 2211 in chloroform), was prepared in accordance with the general method of example

20 124 from (2R,58)-3-[5-{4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2- yl]—
propionic acid hydrazide and triethyl orthoformiate.



Exanpl e 150 2S 5S -1- 4- 5- 4-Fluoro- hen 1 -1-toluene-4-sulfon I) -
olidin-2- | -bul-I1H (1,2 41triazole The title conpound, oi |,

M5: W& = 443.3 (MtHt) and [a]D2 = -72.5 (¢ = 0.2358 in chIorofanﬁﬁ‘
prepared iwoagomsflance with the general nethod of exanpl e BEhepoimmass
(2S,5S)-2-(4-chloro-butyl)-5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-
pyrrolidine and 1Htetrazole. | 15. Exaan% 151 2R 5S -2- 2- 1 5- 4-Fluoro-
hen 1 -1-toluene-4-sulfon 1 - rolidin-2- “eth 11- F 3, 4] oxadi azol e The
title conpound, light yellowoil, M = 416.1 (M+tH ) and [a] D20 = -80.1
(c = 0.2211 in chloroform, was prepa ; ccordance with the general

nmet hod of exanple 20 124 from

(2R, 58) - 3- [ 5- ( 4- Thhlets@f fiecfollbvink-dohpdsitivnafe prddueayin) a yHventibkhl Rradnyt: |

propi onic acid hydrazide and triethyl orthoforniate. 2 9 DEC 2004 WO

02/ 02554 -61 Exanple A-PCTI EPOL/ 07135 Tablets of the foll ow ng conposition
are produced in a conventional manner: 5 Active ingredient Powdered.

| actose Wite corn starch Polyvinylpyrrolidone Na carbqngﬂabhylstarch 10

Nhgne5|ug]skg%kﬁggfdwn?let wei ght Exanpl e B ng/ Tabl et 100 95 1&? 8

Powdered. lactose o 95
White corn starch 35

- Polyvinylpyrrolidone ' 8
Na carboxymethylstarch - 10

10 Magnesium stearate 2
Tablet weight 250

Example B

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

i5
mg/Tablet
Active ingredient 200
Powdered. lactose ' 100
White corn starch 64
20 Polyvinylpyrrolidone : - : i2
Na carboxymethylstarch : - 20
Magnesium stearate ' 4
Tablet weight 400




- 10 2 250 Tablets of the follow ng conposition are produced in a
conventional manner: 15 Active ingredient Powdered. |actose Wite corn
starch 20 Pol yvi nyl pyrrolidone Na carboxynet hyl starch l\/!agﬁ@spﬁ{?nzﬁﬁ’fear ate
Tabl et weiybtoziogis¥abl et 200 100 64 12 20 4 400 WO 02/ pesapor®dss
Exanple C Capsules of the foll ow ng conposition are produced: Active
ingredient 5 Crystalline. lactose Mcrocrystalline cellulose Talc

Magnesi um stearate Capsule fill weight 1062-9 DEC 2004 PCT/EPQO /07135

Example C

Capsules of the following composition are produced:

‘ mg/Capsule
Active ingredient 50

5 Crystalline. lactose 60
' Microcry;stalline cellulose : 34
Talc 5
Magnesium stearate 1
Capsule fill weight 150

10

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

gelatine capsules of suitable size,

15




suitable size. 15 2 9 DEC 2004 -63 d ains

The active i-ngredient having a suitable particle size, the crystalline
| act ose and the mcrocrystalline cellul ose are honbgeneously m xed with
one another, sieved and thereafter talc and nmagnesi um stearat @ gapeg 2004
adm xed. The final mxture is filled into % rd gelatine capsules of
“Conpounds of the general
formula wherein O=S-R2 11 0 1 (cti2). R¥,no - R signifies aryl, whi ch
is optionally substituted by hal ogen; R2 7SI gnl fies aryl, which is
optionally substituted by hal ogen or |ower alkyl; R3 S|gn|fies -OR , cyano,

hal ogen, N-hydr oxy -Guhstuids of Ge @néeRRfornfdlO) NR R, -N(R)-C(O- R4,
-N(R)-S(0)2-R, -N(R)-C(S)-NR R or 5- or 6-nenbered heteroaryl groups
containing 1 to 4 heteroatons sel ected_i ndependently from each 10 ot her
fromN or O, which are optionally su stltuted by | oner al kyl or cycloal kyl;
R4 signifies..cycloal kyl, phenyl qr al k R\/\,hl ch is optionally
substituted by hal ogen; R signifles I wer (ﬁ’f‘ityl R signifies hydrogen,

| ower al kyl or cycloal kyl-lower al kygl.qi ependent |y Irom each other, if
nore than one R is present; is R' sidhifies hydrogen, |ower alkyl or |ower
al kyl substituted by 5- or 6-nmenbered Oheteroaryl groups containing |I"to 4
het er oat ons sel ected i ndependently fromeach other fromN or 0, which are
optional |l y supsifeiguted by | ower al kyl or cycloalkyl, and n is an integer
fromO to 5; as well as their pharnaceutically acceptable salts; with the

provi so that 0 LoddndrmyiubRBsssissuly biicheed thitaRykapy! rol | di nemet hanol

S excl uded. 2 Compounds of fornul a I n accordance with claiml, wherein
G R®  signifies aryl, whichis optlonally substituted by halogen or lower alkyl;

R’ signifies -OR', cyano, halogen, N-hydroxy-amidino, -C(O)-OR, -C(O)NR'R",
~N(R‘)—C(O)—R4, -N(R')-S(0),-R, -N(R')-C(S)-NR'R or 5- or 6-membered
heteroaryl groups containing 1 to 4 heteroatoms selected independently from each

10  other from N or O, which are optionally substituted by lower alkyl or cycloalkyl;

signifies.cycloalkyl, phenyl or lower alkyl, which is optionally substituted by halogen;

R signifies lower alkyl; -

R' signifies hydrogen, lower alkyl or cycloalkyl-lower alkyl, independently from each
other, if more than one R’ is present;

15 R" signifies hydrogen, lower alkyl or lower alkyl substituted by 5- or 6-membered
heteroaryl groups containing 1 to 4 heteroatoms selected independently from each
other from N or O, which are optionally substituted by lower alkyl or cycloalkyl, and

n  isan integer from 0 to 5;

as well as their pharmaceutically acceptable salts; with the proviso that

20 1-[4-(methylphenyl)sulfonyl]-5-phenyl-pyrrolidinemethanol is excluded.

2. Cornpouncis of formula I in accordance with claim 1, wherein
R signifies a 5- or 6-membered heteroaryl group containing 1 to 4 heteroatoms selected
independently from-each-other from N-or-O; which is optionally substituted by leweratkyl -
or cycloatkyl.

25 3. Compounds of formula I in accordance with claim 2, wherein the heteroaryl group
is selected from imidazole, pyrazole, [1,24]triazole, [1,2,4]oxadiazole or tetrazole, which is
optionally substituted by lower alkyl or cycloalkyl.

4. Compounds of formula I in accordance with claim 3, which are
(2RS,58R)-5-{2- [ 5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl] -ethyi}-?a-



R3 signifies a 5- or 6-nmenbered heteroaryl group containing % d od 2004
~het er oat onsy§@bseisgd i ndeperrdently-fromeach other rrc PCT/EP01/07135
-N-or- O, - whi ehi -optional | y-ubstituted-by-lower-allcyl - or cycloalkyl. 25
3. Conpounds of formula | in accordance with claim 2, wherein the -
het eroaryl group is select ed fromini dazol®- pyrazol e,

11, 2, 41tri azol 410 azole or tetrazole, which is. optlonaILy
TR 461%%5

substi t ut ed By »cycl oal kyl . 4. Compounds of fornula'|l in
accordance WIHS, mmLsngﬁ(:zmbe&l pBER)-1-(toluene-4-sulfonyl) ?yrrohdxn-') ¥-meth1 }-2-
(2RS, 5SR) - 5-12- 1 Iuogo phenyl’) - 1- (t ol uene-4-sul Tonyl) - py I’O|I(XII‘] 2-yl |
-ethyll-3 v\oﬂt? Aﬁtmo 9 DEC 2004 PCT/ EP01/ 07135 nethyl -[ 1, 2, 4]

oxadi azol e, 95-(4-f1 -h 1)-1-(toluene-4-sulfonyl din-2- -
[5-(4-fl uoro pheny } Zt(g uélr?éo gltlj}lr%on(y(l))ue%%/r rso ?rg}p%rroﬂl " KH %rogyl} 2

met hyl - 2H5t efesBmt -tetrazole,

2R85R85 B E Ayt ) L5 ofigivar4- vl
gpr > }}2 gz’%iﬁzé)‘% éﬁfﬁg?r@gﬁlﬁh@?ﬁ% (%%%@ﬂ@a?uﬁbﬁﬁ}){i%]rbﬁcﬁwi ohivlieRy4-y!1
[5-(4-fl uoro -tetrazels) uene- 4- sul fonyl ) -pyrrolidin-2-yl] -butyl}- 1-

thyl - | :
(5 (411 uoro! %%2%‘?? s R T oy RS e 2.
nmet hyl -2H-te t@t(jizole,

.I,

gﬁRI }SS%L_ Syt 2 il@S?)‘lif{:%‘_L{ raz O?ﬁ:'h)élaé}é @{g@%ﬂg §—suffgé§l?%))ﬁ§%rﬁ ?, e%ﬁ}% yl]-e

(4- LI :.IOI’O ph W= IIH(t@tmzabtnF 4-sul fonyl) -pyrrolidin-2- yH propyl} -1- :
| H 4 1-

(tol ene. 4. s FronTy s 5 AR ford SR T b &S B2 PR 15

triazole, (2R8tBS8RAH 31,@3]trlazole,

i 4 R R i

[i- (244}c It trJitﬁ;gmﬂhhyiylH {12 olamelee- 4- sul fonyl )-pyrrolidin-2-yl]-propyl}-1H

(2ks. okS) -1 - LA AR 54 Pomemphrh)-te rlvens Saolionsmymplidipr - slshl-3- 1

- propyl } - | H meathylaiddi[e,2,4]triazole,
(2RS,5RS)-1-{3-[5-(4-fluoro-phenyl)-1- (toluene—4-sulfonyl) pyrrolidin-2-yi}- propyl} 1H-
[1,2,4}triazole, 7

20 -{2RS,5RS)-1-{3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-ylj-propyl}- 1H-
imidazole, '
(2RS,5RS)-1-{3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl}-propyl}-1H-
pyrazole,
(2RS,5RS)-1-{3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl] propyl} -1H-

25 tetrazole,
(2RS,58R)-3-cyclopropyl-5-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-
ylmethyl]-[1,2,4]Joxadiazole, _
(2RS,SSR)-1—{2—[5-(4—ﬂuoro—phenyl)-1-(tolucne—4-sulfonylj—pyrro]idin-2-y1]-ethy1}—IH-
[1,2,4}triazole, ‘

30 (2R,55)-1-{3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-propyl }-1H-
[1,2,4]ltriazole,
(2S,55)-1-{3-[5-(4-fluoro-phenyl)-1- (toluene-4-sulfonyl)-pyrrohdm-2-y1}-propyl} -1H-
imidazole,
{2S,58)-1-{3-[5-(4-fluoro-phenyl)- 1-(toluer_le-4—su1fonyl)—pyrrolidin-2—yl]-propyl }-1H-

35  pyrazole,
(28,55)-5-{3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-propyl }-1-



(2RS, 5RS) - 1-{3-[5-(4-fl uoro-phenyl )-1-(tol uene-4-sul fonyl) - pyrr@éd%ﬂ@ 2-yl]

-propyl }- Iwo @wzezol e, (2RS, 5RS)-1-13- | bCrEpoonss
5-(4-fluoro-phenyl)-1-(toluene-4-sul fonyl)-pyrrolidin-2-yl] -propyl}-I1H 25
tetrazole, (2RS,5SR)-3-cyclopropyl-5- [5-(4-fluoro-phenyl)-1-(toluene-4-s

ul fon yl)-pyrrolidin-2-"ylneth ylj-[ 1,2,49 oxadi azole, (2RS 5SR)-1-
(2-[5-(4-fluoro-phen - -(toluene4sulfonyl) pyrroli din-2-y|] --et'hyl'
Y-1H [ 1,2, 4ﬁ%ﬂz‘éf\é& BEQE5S) - 1- {

3-[5-(4-fl uomsfsg@,éu){étlrsc@om@a%énm'1f &&M&ﬁeﬂﬁﬂ’&!ﬂ%ﬂr&;d‘ﬂb ﬁjBﬁW }knlIH

[
1,2,4]triazol e, _
[5-(4-fl uo[h2piﬂw¢1)’«r 1 (toI uene- 4-sul fonyl ) -pyrrolidin-2-yl]-propyl }-1H .

m dazol e, 4-f L uor

- (tol uene- 4( @ ggﬁsi})z ‘{6‘3@“@@%%?5‘ Wl? lﬁ&ﬁBé‘fe)-f}-sgl{qul)a@/rb%dg}-myé],—butyl}-_2H-

(2S, 58) 55{3{e§tﬁa.-z;(3¥b-fl uor o- phenyl )-I-(tol uene-4-sul fonyl)-pyrrolidin-2-yl]-p
[2?32" 4] e lsgfiﬁé [§Fé)fﬁ|0r({-p Sy tolane Ao ltang) yerobdin oy T]-buty1}- LEL

4-[5-(4- quoqﬁldHQg]gny) 1- (toluene-4-sul fonyl)-pyrrolidin-2-yl]-butyl }-1H
1,2,4]triazol

Est s]RS) 2- {28,[551 M%[ﬁd&ﬁbwhw»l) -1-(taleineeheslfbny Dyomeditin-pyilepity Q-2 y1 |

- but yl } 2H [F téﬂﬁ-fa?%

(2S,5S) - 5 tor o- phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidin-2- yI] b

utyl }-lH- i m dazol e, or.

(2S, 5S) - 114 4- [ 5- (MCﬁmponodmfefn;myala]l it aokardmmcedvithudiiion3,Whepsinitbé hetervadd yl | - b

atyl }-1H [ d i n,ac ord e wth
cl ai m 2, whe rgurp % tséiéﬁéflér?m %ﬁbx%ﬁn%ﬁ?gr Qixea? I’lg’t“g}}nﬁjls 5 %‘fn%,ly s %itl%lxraag?yazol e
or oxazol e, wwetellyd oogrdabigl.l y substituted by |ower al kyl or cycloal kyl .
6. Conpounds of fornmula I in accordance with claimb5, which are
(2RS 5SR) - 2- f :
2[5 (4- 11 uor o- piiemyTFoER(Y O (oEmead 2 arsBdsncs i Tam MR ) - et hyt 3-
(2RS,58R)-2-{ 2-[5-(4-fluoro-pheny!)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-ethyl }-
15 [1,3,4]oxadiazole,
(2RS,58R)-2-{ 2-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yi]-ethyl } -5-
methyl-[1,3 4Joxadiazole,
(2ZRS,58R)-5-{2-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfony!)-pyrrolidin-2-yl}-ethyl }-
oxazole,
20 {2RS,5RS)-2-{3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl}-propyl } -
{1,34Joxadiazole, or
(2RS,5RS)-2-{ 3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl}-propyl }-5-
methyl-{1,3,4]Joxadiazole.

[
3-
i

7. Compounds of formula I in accordance with claim 1, wherein

25 R signifies -N(R")-C(O)-R* and

R* signifies cycloalkyl or lower alkyl, which is optionally substituted by halogen.

8. Compounds of formula I in accordance with claim 7, wherein

signifies cycloalkyl.

9. Compounds of formula I in accordance with claim 7, wherein

0 R signifies lower altkyl, which is optionally substituted by halogen.



15 [1, 3, 4] oxadi azol e, (2RS, 5SR)-2- { 2 9 DEC 2004

2-[5-(4-1] wpoo2penyl ) - 1- (t ol uene-4-sul fonyl)-pyrrolidin-2- W'dTlEPMn:is - 5-
met hyl -[ 1, 3, 4] oxadi azol e,

(2RS, 5SR) -5-{2-[5-(4-fl uoro-phenyl)-1-(tol uene-4-sul fonyl)- pyrrolldln 2 yI]
-ethyl -ethyl) ox 20 (2RS 5RS) - 2- { - 66 -

Fl[g gffoj(!ag?;golpﬂ) %pz};( %?’prglle? glualcigrggxlxge“% rcr:lgllnllgl 1cﬁa1¥e|] propyl )- o
3-{5- (4 fl UomSmRm%kf&loﬁrdptaﬁédéﬂﬂﬁcyﬁ §¢iaf[pMJﬂhnmthaiymmt@naﬂelmmaﬂm) J-5-
met hyl - xdadl a ﬁ rrpounds of fornmu in accordance wth
clalml WneP ‘ﬁ %ﬂé‘i}’@ eSS -N(R )-C(O-R4 and R4 signifies -

cycl oal kyl O(rzskcssg c?&lBﬁfopa%Haﬂfb)dyﬁc eal I{@J[@J(h Bﬂu%%lﬁhéﬂﬂ} e tdlde ok QQEThy B

Conpounds of fo I n"accordance with wherein R4 si gnlfles
cycl oal kyP. Qﬁr;lﬁu%@tﬁﬂh?f‘éw BB er | in accordance with claim7, wherei n

30 R4S|9n|f2%’>%S-Q bpRIpsHé Ghadig (R G e 0y

52/ ba5ea o s, Sbpipkiiécar E 58 (R I"Wﬁpo Bl %o%%ﬁ'?gdr% n
accor dance wpYmolidini2nyl k,PIQW pmiges’ (2RS SSR) cycl opr opanecar boxylic acid
[ 5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)- pyrrolidin- 2-yl-nethyl]

-am de, (2SR, 5SRr, @691]1 rﬂ@%f‘ﬁﬁﬂfMiﬂ dcgoraﬁhae mﬂ}sclalm 9, which are
t ol uene-4-sulfo

{3[5(4f|uor05phe grr

pyrrol i di n- 23 6%31 [54 fh@romhewlasls(sylue%ﬂ@p}f@rpﬂh@m%@ﬂyz - m@md}~
13-[5- (445l uggeghnglggnyl )-1-(tol uene-4-sul fonyl)- pyrrolidin-2-yl]
-propyl | -am de. Compounds of fornula | in accordance with claim9,

which are (2@3355@5)) N3~ [@ (4-flyore-phenyl)lcitelupheAsshiforyl l-ppiraldia-2yH cirppyliA )
-pyl‘l‘0|ldlné.r pyI] - 1o acetam de, (2RS,5RS) -N- { 3 - [ 5-
(4-fluoro-phen -1 oluen 4su|fony|2 pyrrolidin-2-yl] -propyll [ -
pr opi onani de{2RSHRS) 3R$%-[R-(g4lyoro-phenyl)-1-(toluene-4- -sulfonyl)- pyrrohdm 2-ylj-butyl}-
5- (4-fluoro-phenyly) - 1- (tol uene-4-sul fonyl)-pyrrolidin-2-yl] -butyl]-
15 (2RS,5RS)-N-{5-[5-(4-fluoro-phenyl}-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-pentyl}-
acetamide,
(25,58)-N-{3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)- pyrrohdm 2-yl]-propyl}-
acetamide,
(2RS,5RS)-2,2,2-trifluoro-N-{3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-
20  yl}-propyl}-acetamide, or
(2RS,5RS)-N-{3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl}-propyl}-
isobutyramide.

12. Compounds of formula I in accordance with claim 1, wherein
R®>  signifies -OR,

25 13. Compounds of formula I in accordance with claim 12, wherein

R'  signifies hydrogen or methyl.

14. Compounds of formula I in accordance with claim 13, which are
(2RS,5RS)-3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-ylj-propan-1-ol,
(28,55)-3-[5-{4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-propan-1-ol,

30 (2RS,58R)-2-(4-fluoro-phenyl)-5-(2-methoxy-ethyl)-1-(toluene-4-sulfonyl)-pyrrolidine,

' (2RS$,5RS)-2-(4-fluoro-phenyl)-5-(3-methoxy-propyl)-1-(toluene-4-sulfonyl)-pyrrolidine,
(2RS,5RS8)-4-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-butan-1-ol, or
(ZS,5S)-?.—(4—ﬂuoro-phenyl)—S—(4-methoxy—buty1)-1-(toluene—4-su1fony1)—py_frolidine.



acetam de, 15
(2RS, 5RS) - N- - { 5- 5 4-f | uor o- phenyl ) - 1- (t ol uene- 4- sul f onyl ) 23y PESIANW n- 2- yI

]-pentyl]- acet dRUE?*S¢t2s 55)-N {3- [5- (4-fluoro-phenyl) PEVERVIATIFEne- 4
-sulfonyl)-pyrrolldln -2-yl] -propyl ] - acetam de,
(2RS,5RS)-2,2,2-trifluoro-N(3- - 67 -

[ 5- (4- quoro phenyl) t ol u e 4- sy rr
yl]-propyl]-aceta dleslcg 7\{ coldaplgem cla qzherem

[ 5- (4-f1 uoro- phe®yl )SIQmﬁdsdE(@éNR-M- sul fonyl )-pyrrolidin-2-yl]-propyl]-
i sobutyram de. 12. Conpounds of formula |I in accordance with claim1,

wherein R3 signifieg, cs%’;ou@oﬁfam@ aﬁ (880 ORI gl ggcordance

with claim12, i es rogen or ounds of
formula | in ac%ﬁfﬁ%@p “t(%ﬂ ?ramliwé) “&‘FF %fL%fOPﬂhEWEﬂ!Q)R'%'yllfPentaHOlc acid

5- (4-f 1 uoro- phenymjdelor(t ol uene- 4-sul fonyl ) -pyrrolidin-2-yl] -propan-1-01,
(2S,55)-3- [5- gg'(ili 5@[30551'&%311&131'%:1)(15 Ql(%ﬁﬁge— -sﬁl%n&l?—%r)}ﬁc@yﬁr ﬂl-lrgf:igﬁa%ﬁi tl,]

- propan-1-ol,

(2RS, 5SR) - 2- (4-f| uor p- phen hox th toI uene 4-sul fonyl) - py
rrolidine, (2RS,5RS) %'%df é’m‘HE lﬁjﬂ: pr a“%ym } 87eBr opyl ) - 1-

(t ol uene- 4-sul f oRyl )sigryﬁqselﬂﬁwrsi@h-

(2RS, 5RS) - 4-[ 5- (4-f | uor o- phenyl ) - 1- (tol uene- 4-sul fonyl ) -pyrrolidin-2-yl]-bu

Egg éS;jl 5. ?L . 8: A com oundofforrrzg;ﬂﬁémaccordancewxﬁlclal 17evr\ir}éda sul fonyl ) - pyrr
u u u y y

ol i di ne. WO 0% O%ﬁgg&é [észﬁéﬁ"r?(f&&“ %QZ%PIE%@)’} 6‘#&’351)'25”0 StirRieryyt

formula | in accortlancelfewiatdidec] ai m 1, wherein R3 signifies -C(O) NR R'. 16.

Compounds of fornmula | in accordance with claim 15, which are

( t2F€S 5RS) - 5d[ 55(4 f|mnmeanaﬂwtkmﬁpxﬁsﬁr@atteﬂlgoﬁfmkJrﬁnwx)aaaay&lﬁgiolaﬁy&qe?ofyl] pe
nt anoi ¢ aci
(2R 5S)-3-[5- (4-T I"“&bsflé" %‘“ésﬁ"if S BT RAR FB P ST Fer sy mrortieamare iy

- pr opi onam de. 1?CC€K%‘?’:$)Q¥@|§G§tSof formula I in accordance with claim1,
wherein R~ signifies -N(R)-S(0O2-R 18. A conmpound of fornmula I in
accordance w th cl ai 20 Agedishieh id &cordance with claim 19 for the control or prevention of acute

and/or chronic neurological disorders such as restricted brain function caused by bypass
operations or transplants, poor blood supply to the brain, spinal cord injuries, head
injuries, hypoxia caused by pregnancy, cardiac arrest, hypoglycaemia, Alzheimer’s disease,
Huntington’s chorea, ALS, dementia caused by AIDS, eye injuries, retinopathy, cognitive

20 - disorders, memory deficits as well as acute and chronic pain, schizophrenia, idiopathic
parkinsonism or parkinsonism caused by medicaments as well as conditions which lead to
glutamate deficiency functions, such as e.g. muscle spasms, convulsions, migraine, urinary
incontinence, nicotine addiction, psychoses, opiate addiction, anxiety, vomiting, dyskinesia
and depression.

25

21. A use of compounds of formula I in accordance with any one of claims 1 to 18
as well as pharmaceutically salts thereof for the production of a medicament for the control
or prevention of acute and/or chronic neurological disorders such as restricted brain
30 function caused by bypass operations or transplants, poor blood supply to the brain, spinal
cord injuries, head injuries, hypoxia caused by pregnancy, cardiac arrest, hypoglycaemia,
Alzheimer’s disease, Huntington’s chorea, ALS, dementia caused by AIDS, eye injuries,



(2 % PEF
(2RS,5RS) - N-{3-[S- (4-fl uoro-phenyl)-1-(toluene-4-sul fonyl)- idrn-2-yl]
-propyl | - net hah&‘&‘["?saﬁarni de. 19. A nedicanment conprising AEERYEIRE of
formula | according to any one of clainms | to 18 as well as
pharmaceutically acceptable salts thereof a'rﬁ?'phar maceutically acceptable
exci pients. 15 20.. i Nt | or dapce. W im 19 .for. fhe control
or prevention of Q%Elﬁ?a[e&g_a%gﬁﬁ E_J(s: Irﬁ%l:?fﬁlgef%oe ?leo %s\églsyglll%c??{é%]r ecrhsfglislﬁ%%&as
restricted brainsPireekewn idigpriig pislingapisaser padinserieh srrsebhy mediggmpniaveell apoor
bl ooddsgppl y to thelidunaiwhich tpd ﬂﬁdlut@xﬁ{tédéﬂ&ieltﬁyif&&tiph@adh a!:] £} WidsE8spadtysPOXi a
caused by pregna .ac. arrest . 0 m a,.A.zhel ner's disease,
Hunti ngton' s cho?‘g%ﬂs%ﬁé?r_h%% ﬁg’rﬁﬁ?}%&%ﬁ}s{%&qﬁ%ggﬁg,ad%@éozﬁ’ Pﬁyﬁ roiseéscqualte
retinopathy, cogrfldiftips, ooicty, supidag dyskinesipnd dgpessioing s as wel | as acute and
chroni c pain, schizophrenia, idiopathic parkinsonismor parkinsonism
caused by nedi cament $2gsomponnds € fosavlal | njapqesdapgeivath dadmyll tod 8 agivelt mmat e
deficiency funct 'pﬁﬁﬁ}acélﬂ&mggéﬁﬁalge sal LG (SRS Bitr oL G Pl St bF acyll Qs Ne
urinary incontinence, nicotine addiction, psychoses,” opiate addiction,
anxi ety, voniti nGhoByarAlegicy disgiiasdepr essi on. 25 21, A use of conpounds of
formula | in accordance with any one of clains | to 18 as well as

phar maceutical |y sal £% / Pegeeor the maptyse ofsamprugas dfforgulpd afcordingrie afyome t he
control or phevendins 1 ef 1596 WelkasT PhfnabfiQNy ScckpRabl N ROhE&RE, WhislDpdass such
as restricted brain 30 function caused by bypass operations or transplants,
poor bl ood supp! y*t8'¥he brain, spinal cord injuries, head injuries,

hypoxi a caused by pregnancy, cardi ac arrest, hypoglycaem a, Alzheiner's

di sease, Hunti ngt@fing 3chPedd AU forgient | a caused by AI DS, eye injuries,
WD 02/ 02554 -68 2 9 DEC 2004 PCTIEPQOL/ 07135 retinopathy, cognitive

di sorders, nenory deficits as well as jacyte and chronic pain,
schi zophreni a, idiopathic parkinsoni @ par ki ngdni srn caused by

medi canents as wel | as conditionsR'whi ol | e&@,;0 gl ut %ﬂate defici ency
functions, such as e.g. nuscle spasns, ‘convul sions, mgraine, urinary

i ncontinence, nicotine addiction, psychoses, opiate 5 addiction, anxiety,
voni ting, dyski naitha campowtdpf &smiztlbn. 22. Conpounds of formula | in
accordance with clains 1 to 18 as well as pharnmaceutically acceptable
salts thereof for the control or prevenkdon of acute and/or

():ﬁ——ra2 I

15

to obtain a compound of formula

and, if desired,

converting a functional group of R? in a compound of formula I into another functional
20 group, ‘

and if desired,

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



chroni c neurol ogi cal disorders. 23. A process for the manufacture of
conpounds of formula | according to any one 10 of clains Ito 1% %Eﬁ’ebﬁbﬂ as
of pharmaceutically acceptable salts thereof, which process conprises
reacting a conmpound of the fornmula with a corg)ound of formula 15 to obtain
a conmpound of formula O=-R2 11 0O R3i 3 N fCHZ) t° Al and, if desired,
converting a functional group of R3 in a conpound of fornmula I into another
functional 20 grouf Campouns Qféts'mmad,macomﬂméwiﬂgclﬂmeowmlﬂderﬂﬁanﬁﬁ&méhcﬁiyé

s of

into a pharmaceupideak ,yac@&gﬁpg@lmgwﬁ%t 2 9 DEC 2004 -69 24. Conpoun
formula | in accordance with clains Ito 18, when manufactured by a process
in accordance with claim23.
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