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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.



Sul fonyl -pyrrolidine derivatives A fast aspect of t he present i nventi on

provi des corrpounds of the general fornmula R3 N' '(CH)' | %EEE; ﬂ@
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has been Sufﬁﬁ%ﬁbmlpfofe‘ﬂwaﬂuﬁlaﬁec&ﬁt% rcompounds of general formula |I possess
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are distinguished val 19#6 thera eutlc properties. 2 9 DEC 2004 WO
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transm sgi oaveéd hfk |sﬁbl-|txpe§; ABRTLADALRf R¥udthfl phiAhRE&SE tth@ RifRfert 1nﬂuences on the
neur ot r ansmi tttﬁ vw S sent out bc}/ a neur on, a neuror ecept or .
synthesis of secondary metabolites and the different afﬁmty 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 mixfureé 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,
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nment i oned conpounds as pharnaceutically active substances, their

manuf acture, 30 nedi canents based on a conmpound in accordance with the
invention and their production as well as the use of the conpounds in
accordance with the invention in the control or prevention of illnesses of
the af orenenti oned kind, and, respectively, for the production of
correspondi ng nedi canments. 2a 2 9 DEC 2004



Accordingly, a second aspect of the present invention provides a medi canent
conprising a conpound of fornmula | as defined above as well _as

phar rraceutl caII acceptable salts thereof and pharmaceuti cdl § \PELCHR t abl e
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conpounds of formula | as defined above as well as pharnmaceutically salts
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function caused 959’%59‘%)5%@1’6?}@45& femaulal in Hhgeqnean tis prsernt insleptian sxgghbse, ino
the brain, s@giepl cord injuries, head injuries, hypOX| a caused by
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functions, such as e.g. nuscle spasns, convulsions, mgraine, urinary
i nconti nence.
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phar maceut i tabl alts eof for the control or prevention of
acute and/ %F%séﬁ'r‘faﬁ% EIREA gﬁ”i&’f‘?&‘”ﬂ?@or ders. 2 9 DEC 2004 WD 02102554

PCT/ EPO1/ 07135 -3 Preferred conpounds of fornmula I in the scope of the
present inventi diedoliowing s exampleslt olthR3nsiogndd:i es 5- or 6- nenbered -
het eroaryl groups containing 1 to 4 heteroatons sel ect ed independently

from eacly, othe ich are nal | i tut 0

al kyl or{bcycr ogli El%% E'g"ésog’f ﬁhorﬁr% m)eﬁt(gﬁ "5‘18 ﬁ Rﬂmﬁgfrh%ﬁh V"\?’Yl}%

wher ei n t he nethge da?ré/]bxg.hmmﬂr. is selected fromimdazole, pyrazole,

[1,2,4]triag§ adi azol rtetra IChI. ptlon

substi tut ed% §F%%?%STA({%3? RO5P-B E’ﬁ'&ﬁ%gf(ﬁ?}f‘en l?‘?ﬂyw] ﬁ%h E%VQSZ “of

such conpoumgahyliTH Xetrazole,

(2RS, 5SR) - 5 I hen ( Iuen sufonl) pyrrolidi

“ethyl }- 3- r?e%?wgﬁs)(? 13" RERGERS et (Hope sé)f ypyrrotidib2-yif- propyli-5. 7|

5-(4-f| ur o-mpithyly2H-tdtrdzdotd, uene- 4- sul f onyl ) - pyrrol [ d| n 2-yl -nethyl ] - 2-

met hyl - 2H-t ?Efi@ %ﬁg)ES {4-[5-(4- ﬂuoro -phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-butyl}-1-
methyl-1H-tetrazole, ,
(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—pheny1) 1- (toluene-4 -sulfonyl) pyzrolidin- 2-y1]-propyl} -1H-

N [1,2,4]triazole,

30 (2RS,5RS)-1-{3-[5- (4 fluoro- phenyl) 1 (toluene~4 sulfonyl) pyrrolidin-2-yl} propyl} -1H-

.- imidazole, O

- (2RS,5RS)-1-{3- [5 (4—ﬂuoro phenyl) 1- (toluene-4-su1f0ny1)—pyrrohdm—2«}*1] propyl}-1H-
pyrazole,
(2RS,5RS)—1—{3—{5-(4—ﬂlioro-phenyl)—I—(toluene—4-su1fonyl)_-pyrrolidin—Z-YH—propyl}-lH-



(2RS, 5RS) - 5-{3-[5-(4-fl uoro-phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidin-2-yl]
-propyl }-2- 15 nethyl -2Htetrazol e, 00k

(2RS, 5RS) - 5-{4-[5- (4-fl uoro-phenyl)-1-(tol uene-4-sul fonyl)- Bygr PSF.%?? n-2-yl ]
-butyl } - 1-Wﬁ’é’c24?%5!54l Htetrazole, (2R 5S)-5-{2-[5-(4-fluoro- pheHEPILO7I35

| -(toluene-4-sulfonyl)-pyrrolidin-2-yl]-ethyl}-2- methyl-2 Htetraxole, 20

(2R, 5S)-5-{2-[5-(4-fluoro-phenyl)-1-(tol uede-4-sul fonyl)-pyrrolidin-2-yl]-e
thyl}-1- nmethyl-1 Htetrazole,

( 2RS, 5RS) - 514tgazpB, (4- f | uor o- phenyl ) - 1- (t ol uene- 4- sul fonyl ) - pyrrol i di n- 2-yl ]

- | }-1- ' | e, -
( gng%S}R) ) 5-‘%‘5 1|3 §§§%ﬁ%’¥%’7§ﬁe{§; %?"-fi?"thF%ké'-(Ef’-l%%ﬂef%ﬁwfjnb’ﬂ,wml}ddﬁl'ﬁ: 2-yl]
-ethyl}-1- ZFmedyl 2 etdiszol, tri azol e,

: -3-42-[.8-(4-f] - phenyl ) - 1- (1 ql -4-sul fonyl) - l'i di n-2-yl
T SR e i Rt L i
[5-(4-fl L@Wi,ﬁwﬂ&%&le}‘(tm uene-4-sul fonyl)-pyrrolidin-2-711 -propyl }-I1H |
1,2,41t e,

(2RS, 5Rs; : iiglﬁ’spkl({A@:E‘5I'@df?@f9‘@éﬁwl)-iil(fc(ltifb‘leu‘éﬂéfomyi;)tmfrmﬁdix)—zml-pmpiyﬂi—hHQ- yl]

-propyl}-1H Fﬁ?@é % :
(2RS, 5RS) - 1-[i’§34 - éf-g’fl uor o=phenyl ) - 1- (t ol uene-4-sul fonyl)-pyrrolidin-2-yl]

-propyl }-1 H-(2&§Sh.’zdBdﬁ-(@%ﬂ%ﬁr@ﬁ[iényl)-1—(toIuene-4-sulfonyl)—pyrrolidin-z—yq- ropyl}-1H-
{3-[5-(4-fluorp-phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidin-2-y ?-propyl }-1H
2 9 DEC 2004™4#¢'62/ 02554 PCT/ EPO1/ 07135 -4 tetrazol e,

(2RS, 5SRio 323,55 {85l (4 Fhlobo-phenyl)-1- - - idin-2-y1]- -1H-
fl uoro- ph{gn§l ) - 1}-)( t{of{ge(ne- 4- sgl ?ngnilll )(t_oét;/ern f-(?l Si»u(ljfiorr]lylg_pyﬁorlrlg%rh%”y]l]_ I[aropyl} 1H
- 1, 2, 4] oxadi ®YEEEle. (2RS, 5SR) - 1-{
2-[5-(4-flu el k- Aol 11 : | L st 25 Yid - et hyl , }- 1H
5 '[1,2 4]t ??%22?2?3([%%%)?‘%??&@#‘1 RO SRRV Py rBiif2 Xt pRbIM - 1-
3-[ 5- (4- f | usnashypdh{l.pAltrigzade.uene- 4- sul fonyl ) -pyrrol i din-2-yl]-propyl }-1H
[1,2, 4]tria .59 A .
511! Cho 11 odPRSSRSAT S (hrembeny b alrey  pyane By ety 2y e LB | 4
I m dazol &5 [1,24]tdazole,
(2RS,5RS)-2-{4-[5-(4-fluoro-phenyl)- 1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-butyl } -2H-
'tetrazole,
(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, |
_ - (2RS,58R)-2-{2-{5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-ethyl }-5-
. methyl-{1,34Joxadiazole,
'- S 30 '(ZRS_,SSR)—S—_{'2—[5-(4-ﬂuor0-pheny1)-1-(toluene#-sulfonyl)—pyn'olidin«2—yl]—ethyl}-
ol
o :(ZRs;ﬁRS)fz-{3-[_5-(4-ﬂu_oro—phenyl_)-1-(toluene-4—su1fonyl)—pyrroli_din-z-yl]-propyl}-

[1,3,4)oxadiazole, or
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(2S,5S)-1-13-[5-(4-fluoro-phenyl)-1-(toluene-4-sul fonyl)-pyrral Ldin-2-yl]-p
ropyl }-1H rzoIe (2S,5S9)-5- ( 5% bglj:%(]% '
3-[5- (4-f1 WS B/BR¥nyl ) - 1- (t ol uene- 4-sul fonyl ) - pyrrol i di n- 2- PCEEROYBISS Y - 1-
met hyl -1 H-[ 1, 4] triazole,

(2RS, 5RS) - 1- { 4- [5 (4-fl uoro- phenyl)-l-(tol‘u'iehe 4-sul fonyl)-pyrrolidin-2-yl]

1 4}f |1EZ R S 1 5 @5t phamih  otens oy ogh Dapeohicia-RyBkpwp sl

tetrazol e, (&&H3H[t, 34Foxad1azole
4-[5-(4-fluoro--phenyl) (toI uene-4-sul fonyl)-pyrrolidin-2-yl]-butyl }-1H

i m dazol e, or 20&8 5S5)-1-
4-[5-(4-fl uoro-ph f)Pf&ff{rFéFEF‘é%?@Rm@dﬁPf)fwl_]nquolymwhicbl n-2-yl]1-butyl}-1H

[1,2,4]triazgt e. gEMEEOQG ()€ éd.gonmpounds of fornula I are those,
wherei n the het e?lgary grPJngtleﬁsrR qnﬁect ed from|[1, 3,4] oxadi azole or

oxazol e, shikh i sigifitd gRRalkyl stlbset Alkfleahion id SRy naﬁ%&‘tﬂstzﬂ!ted oyhlgeky! . 25
The follow ng are exanpl es of such conmpounds: (2RS {

2-[5-(4-fluoro- pgﬁ ) - 1 (tol uene-4-sul fonyl)-p rroI|d|n 2-yl]-ethyl }-
[ 1, 3, 4] oxadi azol ef® Winggyy eyamples of such compounds:

rzre E ﬁy|(4 f|g)0(f3®3®m?§%%1bérdﬁaﬁbéﬁ5@q/ﬂc 248 T2l RY phety) -l (fs1aeid- AR+ -

(2RS, 5SR) - 5- mrl[ﬂsid!(i@ -Ylrmetellpaeided ) - 1- - (t ol uene- 4- sul fonyl ) - pyrrol i di n-2-yl
t hyl |

(37157 (L Pubro: phem e Lo ben - Bt e PAFAY - Solyrme gy

[1,3,4] o%&dlB}E‘éplédm@rY Pgom)éba WO 02/ 02554 PCT/ EPOl/ 07135 -5

2RS, 5RS) - 2- 12-Y!}-
E)ropyl} )- rr&?tg %/S?C?dgg%%%g?(%dl az I%aéld %@'?’fﬁgf’é’p? H%é?) og'lr}%r{e(r:%rrpou S gf}
formula I, |WIWCEW25Y&;1W@PK¥%3 mifeR ) - C(O) - RR and 5R~signifies cycloal kyl or
| over al kyI 52\5{51 )Ng- {QHB'@WJIX pheb L higeh LY snﬁ!n%ﬂfgyrrgpgmtfk( Qpropgl}—a re

exanpl es of compoun
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,



(2RS, 5SR) - cycl opr opanecar boxyl i c acid [5-(4-$uoro-phenyl) -

| -(toluene-4-sulfonyl)- p yrrolidin-2 -yl-nethyl] -am de, (2§§2,§|§‘R)2004
-cycl opropanecar boxylic acid

{3-[5- (4- fWEPO?PHenyl ) - 1- (t ol uene-4-sul foriyl)- 10 pyrrol i BCREPOYPTL3S
-propyl) -amde, (2S,5S)-cyclopropanecarboxylic acid
{3-[5-(4-fluoro-phenyl)-1:(toluene-4-sulfefyl)- pyrrolidin-2-yl]

-propyl }-am de 25R, 5SR) - N :

3-[5-(4-fl ué?%s»ﬁ}(ﬁ)ng"l(¥=M?@L9@ﬂk5i(3smtﬁlewp)‘omﬂr)-itﬂtdlmhm—*?—sy]ﬁjmyl}apmylﬁdine,

acet am de, IS (A g 1. _ .

(2RS, 5RS) - - @{{%’-SFBQ’ )07 Auoro-pheny - (tplyener4 sulfony D ayrrolidin-R-yPrarilaptnos - y )
] - propyl {- H2&EpRdMfLro-HRRGIERE}-mdthoxybutyl5-1-(t¢ldede 40 WoRyIBPYirdtidine.
(toluene-4-sulfonyl) -pyrrolidin-2-yl] -butyl} - acetam de,

(2RS, 5RS) - N- { 5- [{5- . )

(4-fl uor o- phenyl@-ﬂi@f preferzedar gosnﬁp?%rhc{ﬂ(’)ff?fﬁl}lﬁ’ilai“@% ylj-peenyl}- 20

acetani des (S, 3HhifNs£G(OINR'R" and

[ 5- (4-fluorq,phenyl)-1-(toluene-4-sul fonyl)-pyrrolidin-2-yl]-propyl}-

“acet ani de, (oRssBREes hydrogon oy fopenaligland [ 3- [ 5- (4- 1 uor o- phenyl ) - 1-
(tol uene- 4- qul f QMifles hPAFdzeh, 16k -aak ; Gt es. O 6

(2RS, 5RS) - N-{ 3- [ g?a( fes bylioet: phenyl )Tliﬁ 1(0?”% %ryﬁie“}u}i’ggﬁ@orﬂrﬁﬁ -%;ér r%gﬁ“?baﬁr%q 2-yl |

-propyl }- i sobuthffaearderonp sentpingig:} tactiheteroatoonpesiaattd fodmMbonG, arhich is n

whi ch  si gni fi egpiSRallyvddn® stSeh ik mlq; Qi yethyl . The following are

exanpl es of suchpclorrp undg?th%bfylgﬁe 189‘8)9;1 ' )

(2RS, 5RS% -3-[ 5- (r4-f | uor o- phenyl ) -1-(tol uene-4-sul fonyl)-pyrrolidin-2-yl]-pr

opan-1-of® he following are examples of such compounds:

2S, 5S5) - 3- = 341191 ez =Riy§:rol i din-2- - :
(2553 e s Rt t OE SORL AR B i
| - (tol uene- M@%foényl )-pyrrolidine, 2 9 DEC 2004 WD 02/ 02554
PCT/ EPO1/ Q7 RS, = 2= Ay fql - Dle - ( 3-4. pet - l.) - 1-
(tol uene- 4- ;(g?’f%g-;l([)gﬁgy@lr%ﬁlbi%eﬁé? 1 HQlthné)E%ﬁi’fb?xﬂ?—pﬁoﬂé}ﬁ-f—%lf)roglro%}ﬁl&e.
(2RS, 5RS) - 4-[ 5- (4-fl uor o- phenyl ) - 1- (t ol uene-4-sul fonyl ) -pyrrolidin-2-yl]-bu
tan-1-ol, or (Xmgmyurgsoffermwaloipihishl )-5- (4- met hoxy-butyl)- |

--(tol uepe- ﬁ{ssu'sfg%w&)-m'r)-rﬁb)gi-ﬂ iaﬂg'
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.



Further preferred are conpounds of formula I, in which Rs si Eﬁ;l @@4
-C(ONR R' and 3 ajo%gifies hydr ogen or | ower al kyl and R 52|§ i
hydrogen, |ower "2 RYF>br | ower al kyl substituted by a 5- or EEVREH&E

het eroaryl group containing 1 to 4 heteroatogs selected fromN or 0, which
is optionally substituted by |Iower al kyl or cycloal kyl. 10 The foll ow ng
are exanpl es of suchThowiothaldgen" denotes fluorine, chlorine, bromine and iodine.

(2RS, 5RS) - 5-[ 5- (4-f | uor o- phenyl ) - 1- (t ol uene- 4-sul fonyl ) -pyrrolidin-2-yl]-pe
ntanoi c acid am de, TR tefat Be¥Sheans the ; T ‘o

5 (11T uoro-phmyd 30T T uohe A U Fome i omai et el g
Conpounds of f or NLTE“Y? Pg Ohpicdn mor TRy Which &t leayt greyringigpromatc iinprtRe.
signifies | ower XrdsrredantigRupsirgptichylesndpiithybgen, | ower al kyl or | ower al kyl
substituted by a 5- or 6-nenbered heteroaryl group containing 1 to 4

hﬁ( elr oat onms ise$ FCt edThe e MeRfoaQl" iaheie dnoRRhi RBRkIALyaRRRTidal HERFbRYng! OVer
al kyl or cycloa

re so JQreferred. . .
(2RS, 5RS) - N-{ 3- [ é){% il ‘%%ﬁ%?‘S‘i"%{?‘e“ﬁ'yﬁf?"fP( 5‘0‘7‘&8?181-’%5"5‘*&"15‘-‘6‘?@1(1 Frptopiininel s v |
- propyl } - net hanédgterastemsisdectqddroamN ox Qhphlracsk fisylcyralyt o Hpioudcolyl T
i nvention enbr acegidatdlyl StRaRIzERT B ipgrab I -\ ﬁaﬂg@vﬂ,im_@@uﬁ:&l 4 B&EAREHBL es.
25 The term "l ower_a " din,t resen scriptjon .depotes .
strai ght-chain \gﬁxazgiyg%fg}{égigtg%@%#g%l.ﬁ# ojot }:8%5[%,2535 RGNS Q\H'ﬁl'?’ﬁ“{%‘ﬂ@
carbon at ons, br éHell @iliiazglili 1. 2.4 axadlazolyla fliot] omtliealyl, (@ 2cHoradiamifl,nidk, et hyl
n-propyl, i-propydsazdlyluH-vdrathd, (1,08,4ldxkiGiazol/1§15,855 Q&ixﬁmﬁﬂ%!én'éaﬁﬁg@fxgg, a
saturated carboc cllzhglgﬁrou .cont al nj n]? fromtg‘yto . carbon atons, eferred
are cycl opropyl 3hg=C¥n 7’8’5@‘1?’@11’.}“%7 aafl their dibydnderivatives, has helgrean] eroygifot es
a lower al kyl respideralpsbggitediadontyeliel orwplelkyl s substituted by a

cycl oal kyl group as defined above, preferred is cycl opropyl nethyl. WO
02/ 02554 -7 2 9 DEC P@fded RETHeERR R BLREMTRAL Hedhry] BROH B infR R 83-

fluorine, chlofi Be., &1 0% A8 %1 3% oxadiazoly), 4,5-dihydro-[1,2,4] oxadiazolyl,

[1.3,4]oxadiazolyl, oxazolyl, 1H-tetrazolyl and 2H-tetrazolyl.

Preferred 6-membered heteroaryl groups are pyridyl or pyrimidyl.

A {ifth 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
A R®
Y (CH)” 1

with a compound of formula

to obtain a compound of formula.



The term "aryl" means the nonoval ent aromatic carbocyclic radical
consisting of one individual ring, or one or nore fused rings in which at
| east one ring is aromatic in nature. Preferred aryl groups 3T pP phepgyl or
naphthyl . .5 The term "heteroaryl” neans the nonoval ent aromatic cycllc
radi cal incorporating one or nore het erdat oms. The term "5- or 6-nenbered
het eroaryl groups containing | to 4 het er oat ons sel ect ed fron1N or 0"
enbraces furyl, pyrrolyl, 1Himd |, 2H i m dazol yl,

4H i m dazol yl , 1H pyrazol yl, 3H py azol I, 4H py¥ azol yl, 1, 2-oxazolyl, 1, 3-
oxazolyl,IH[1, 2, 4]tr|azonI & [ mmazﬁlyl 1H[ 1, 2 3]tr|azoly

2H[ 1, 2, 3]tr|azolyl 10 4FL[1 2, 3Htr|§zorj1 11, 21410xad|azolyl

[ 1, 3, 4] oxadi azol yI, [1 2, 3]oxad|5k0 g0 | H tetrazolyl, ZFFtetrazonI,

[1,2, 3, 4] oxatriazol yl., [1,2,3,5]oxa riazolyl, 1H penaazol yl, pyridyl,
pyrazinyl, pyrimdinyl, pyridazinyl "and their di hydro derivatives. The
heteroaryl group is optionally substituted by lower alkyl or cycloal kyl. -
15 Pref er agd, ddesitede follomnng 5- menber ed heteroaryl groups 1H—inidazo|y|

1H pyrazol yl, ri azol yh, 4 azo di, hydr o 2, 4]
oxadi azol ;ﬂ“nVT“‘PgS[fo SPBP O] k Eﬂé WMPE%F‘F‘A‘M o ﬁﬂﬂh’ﬁyﬁ% n3h yl .
Preferred D,;tignbered heteroaryl groups are pyridyl or pyrimdyl. Afifth

aspect of he resent invention provides a process for the nmanufacture of
conpourfis 2ot #eda | as defined above as well as of . pharmaceutical ly

accept abl Q:oﬁ@érh\rjl\ﬁ akbﬁ{p%%d ot LI Pl RES 3 h&%&@hﬁ@aﬁl@é&;ﬁﬂﬂ& isslg a conpound

of the formula a conpound of forrrua{CHZ)n( to obtain a

corrpound of formJIa .. 2 9 DEC 2004. 8 (CH Q1 -11&%3; and, if_ des |rel(11
PE Compounds of formula I may also be obtained directly by simply exchanging t

functional group at position R’ by another functional group.
A sixth aspect of the present invention 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.

15 ' Scheme 1

. hal ' .
. A
, ] |
H
 H

e ) —5—A"
=i
m 0 I

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.



converting a functional group of R3 in a conpound of formula | into another
functional group, 5 and if desired, converting a conpound o%gf dmg I
into a pharnaceutically acceptable salt. Conmpounds of fornul I% | so be
obt ai ned WQ 8253 by sinply exchanging the functional grolRCHEPHHZIIS on R3
by anot her functional group. A sixth aspect of the present invention

provi des conpounds of fornmula | as defined®- abov_e when manufactured by a
process in accordance with the fifth aspect In accordance with the

i nvention, an appropriately substitut ecicb.m@und of formula 1o°I1l, for
exanpl e methyl (2RS, 5SR)-5-(4-fluorophenyl)-1-pyrrolidine-2-car boxyI ate, is
reacted with a sujtab conpound of forrmula Il1l, for exanple

t ol uene-4-sg%L(f)ny |l oride and triethylam ne (see Schenme |1) _ RE, R3 and n
have the sighiu

nce gi%en/eﬁflﬁi et NaOEhBoH rea n accopghng t nown
roo

net hods is carffie t ht r‘?‘erﬂ'rufe 160 hours= | |n t
sol vent, for exarple in dichl dtone F%Hé’ |§Sc mel ™ ha R +
Ol-F[~RLt {camd2 OO j 111 o K gﬁ%ound of formula Il is prepared by

reacting a suiitabf e conpoundvof formula V wt{g diethyl acetam gpmal onate
(1V) followed by hydrogenation on plati num oxide accordi ng to Schene 2. WO

02/ 02554 V 2 9 DEC 2004 . PCT/ IEPOl/f0713- 5 S(gle 2 Pco~ Nol--, R N
stereoselective synthesis of a compound of formula II can be achleved by reacting

optically pure N-Boc-pyroglutamate with (4-fluoro-phenylymagnesium bromide according
5 to the methods described in Tetrahedron Letters 34, 6317-6320, 1999, J. Med. Chem. 39,
2594-2608, 1996 and Tetrahedron: Asymmetry 10, 2245-2303, 1999.

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-
earboxylic 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
' orn _Fed 1/‘6\/0}1 1) GHS0,CI, NEY, /(—)\/cm
o var, RN N
20 : 2 2) KCN/ EtOH L
SO,R SO.R Los
Ia
l Ox%. Ie
1) Wittig reaction o
A N #° — > R N ~
éo " 2} hydragenation e O
2 .

Tetrazolyl derivatives of formula If (e. g. Examples 27, 39, 40, 49, 50) can be prepared_ | )
by a 1,3-dipolar addition of sodium azide to a nitrile of formula Icl. The nitrile is
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



V HVI Ila A stereosel ective synthesis of a conpound of forrmula Il can be
achi eved by reacting optically pure N-Boc-pyroglutamate wth
(4-fluoro-phenyl) nagnesium brom de according 5 to the nethal$ s &P ped in
Tet rahedr $¥0 #4268t s 34, 6317- 6320, 1999, J. Med. Chem 39, ZGUERMH3L3S1996
and Tetrahedron: Asymmetry 10, 2245-2303, 1999. Schene 3 shows how

prol ongation of the side chain starting wilbhkh a conpound of fornula Ila, for
exanpl e (2RS, '

5SR) - 5- ( 4- f inethybrydiezinyd tp-the HitoleuFhecyenoigronmyf § eqypawid difarmla Ickacdndyihiec

Feduct ton’ 1 HAEReTEIR TifeMmeRP iR siRrad i REos sOFUEb B 4 Sohol
mesyl ati on aa:rylﬂﬂmtﬁelte@btmm & cospbatd bfifaramlble (eganiadeplaO) P sTiefacilationlia
I c having a dgﬂcha

at ans
a1 ont o APRETPIECSRE Bl ik aiedR i GroSE By A oV BB, S ORFAATIRTD
t he al cobol given infSrhaimgetbettav. W*hat te sipficdnye ¥iven egliceact i on  and
hydr ogenati on. 15 Schene 3 1) Wttig reaction 802R2 2) hydrogenation SozZK
VII la |l Tetrazolyl derivatives of forﬁlla If! g. Exanples 27, 39, 40,
49, 50) can be prepared by a 1, 3-di pol |on of sodi um azi de to a
nitrite of formula Icl. The nitrile is preferably. obtained by converting

the ester gr a cofpound of fornu la2 into the 20 i de and o
dehydrati ng Ebz%?ﬂh/phos har u,sja}%rgl orjee. Met hm4- Tri az IyI
deri vatives of fior b | . exa led 2 CH{ ac by
addition of WO @2&%2554 10 BEC 20040 RPCT/ EP@‘B“YB?’@LSS niﬁﬂi?yl hydrazl ne to
the nitrile. The cyano grou a corrpouPd of foPRIPE4 1cl can further be

hydrogenated to Bhe correspondl n ch maybe acyl at ed %ith a
sui tabl e 1) NaN, NE1, /
2) CH,l, K,.CO,

g
1} HCY, E1OH
Fl‘ fi' CHz'n/kN /(XCHZ

2) CH,NH-NH,, NEt,
3) HCOOH
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.



acylchloride to obtain a conpound of fornula le (e.g. exanples 9,15, 16).
The acylation is preferably carried out with pyridine in \(;I\#cgghg#] t hane.
An overview of these reactions is 5 given in Schenme 4 belo t he

si gni fi can®® ¥/02&H earlier. Schene 4 0 R SO Rz 1) NH3McOH PCHEROGOILIS | a2
N~ N ~fCHZ R N{diz-H 1 80 R2 1) Ra-N , lcl 2) RCOC 1) HO, ETON
2) CH NH-NH,, NEt, 3) HCOOH S0O2R2 le N ~1ll€hlzra NF CH}" N S®2R2 SOZRz
If [ and regioi somar] lg [ and regi oi sarrer] The formation of a

1, 2, 4- oxadi azol yl ring can be achi eved t8ghemafiensation of an acid

,OH
- f )\ N—\(
A N CH ))J\OH i /D\( [ N
\ A ———— g N CHY O
S0,8? - DMF, H,0 1,
1, 1-carbomyi-diimidazole
VII I
CN NHZOH HC! /O\ /l\
R‘/Qt\CHz)/ (CHy)e OH
So,A* cho“
fel DMF, H,0
AcOH | 1,1-carbonyt-
diimidazole

0
N
FOS Ya
R ;il (CH,)z N
SO,R°

§

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
R‘/& CH 7 OH ——}-SOGia IIX --—b-NaH /&( ‘\{\ //\X
N e RN org" Y RN Neng, X
HN '
SOF" SOR’ T x SOR’
Xoaof -
bl Ik _ X I
lCHsf
HI/& 0\
?. CH,Y”
SO,R"

Im




of formula VIIl with N hydroxy-acetam dine as follows: a solution of the
acid and 1,1' 10 carbonyl -diim dazole is stirred in DVF at roonypigepperzgur e
for 2h. N-hydroxy- acetanmi dine is then added,and the reaction mxture is
heated to 80C for 16 h. After evaporation .and solution in acetic acid the

reaction m xture it d

purif : cati o)ri 3SI nTE ﬁ%ﬁ%ﬁiﬁ%a&@éﬂaﬂéﬁ%ﬁ%ﬁ% @?ﬁﬂ%&hf@f g&g’ 2@?&%8 25)

i s obtained (metho8skeown ppr semdlalgngima:s)n&ﬁoﬂaylbndhc natatd afetheocbn'ﬂp@mndltablej
e. Exanpl 3 r

Londi i onwt RoRyarEEONa R R Botik oF Sraapti Ot ificlal ot SeBipb B g ar

whi g h i Is gondgddsd @lﬁl‘lomm hadcﬂlﬂ;i}mracacdi mribl‘dE:jd phbiﬁoprcasﬁrmo%t@fcza}:b% forArfmc 1ai:ld

car bon i i azol e oxadi azo. rin 5

Cohons5 18 N atid Rl il Berte deid EAREBL Ynhihie, oo itmi g

12003 2 9 m@-ﬁﬂﬁ&esﬁﬁ%ﬁﬁ@&ld&ﬁﬁ&ﬁe like NZsuitabl¥ fo(@éf&nmatﬁﬁ?&ﬂp%acb@t@aﬂy

AcCH 1,i'-carbonyl diimdazqle
accep%able salts oc% asic 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.




N'o |i N~iCH2)~ N SO02R2 IJ The hydroxyl group of a conpound of formula
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: The compounds of the present invention are group 1 mGlu receptor agonists. The

5 compounds show activities, as measured in the assay described above, of 10 UM or less,

typically 1 uM or less, and ideally 0f 0.3 M or less.

In the table below are shown some specific activity data:

Example No. - Compound name ECsp (uM)
i S 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
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t gene expression in m l:i.,an ¢cells grown in
serum frife SQrFamplo Wt RUFUS SePwe %ﬁfﬁ%é\lﬁ@y@m%e ?nggﬁeéése- w&nts:[%&g%ﬁ i
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I ncubation of the cells with Fluo-3 AM (0,5 I}/Ifi'_r,]ak concentration) for 1
hour at solutions of water-soluble salts of compounds of formula I, but as a rule are not necessary.
Suitable carriers for suppositories 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 general, the effective dosage for oral or parenteral

administration is between 0.01-20 mg/kg/day, with a dosage of 0.1-10 mg/ kg/day being
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specific activity
4(2RS, 5SR) - 5- (4- 11 %%frl% 2 Eﬁ’?‘m‘ %ﬁ%ﬁg% g ésaui’igﬁ&ﬁ;qg)c’@g@r%dap@ﬂdo
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pyrrolidin-2- 1-nethyl]-5-meth 1-[1, 2, 4] oxadi azol e
39(2RS, 5SR) - 5-[ 5- (4-fl uor o- phenyl ) - 1-(to| uene-4-sul fonyl)-0.36
pyrrolidin-2- -methyl]-2-neth |-2Htetrazole
64(2S, 5S) - 3-[ 5- (4- quoro phenyl)-1-(tol gﬁ@,ﬁpﬁlsulfonyl) 0. 20
pyrrolidin-2-yl - propan- 1- ol
77( 2RS, 5RS) - 4ROHIRY Flugre-phenybind lfonviupyrralgline-2-carboxylic acid
sul fonyl) %_%& 2-yl]- propyl } - met hanesul fonam de
99( 2RS, 5§EQ) (4-fl uoro-phenyl)-1-(toluene-4- _1.47
sul fonyl)-pyrrolidin-2- yI - et hyI } 2H-tetrazo| e
113( 2S, 5S) - 12)iBicin] pactamider & 4ife thyldmalopata)| f onyl ) - 0. 22
pyrrolidin-2:~dl- propyl |1 Hi i dazol e

To a stirred solution of diethyl acetaminomalonate (4.34 g, 0.02 mol) in EtOH {30 mi) was

added at room temperature sodium ethanolate (1.46 g, 20.4 mmol) and subsequently
3-chloro-4’-fluoro-propiophenone (3.73 g, 0.02 mol). The reaction mixture was heated

15 under reflux conditions for 5 h, poured onto ice-water (70 ml), acidified (25 mi 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 témperé’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—ﬁubr6phenyl);l-pyrroline-S-carboxylate (23g,104
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cont ai ni ng a conpound o
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+) . S :
" Example4

: -3,0‘ ra yrrolidine-2-carbonitrile
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dried (MgSO4) and evaporated to give a oil (7.95 g). Crystallization
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A solution of (2RS,55R)-5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine-2-
carboxylic acid methyl ester (4.35 g, 11.5 mmol) in IN potassium hydroxide solution (100

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)
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mle = 378 %9l ashedowith dechiorpsle,@hasebsﬂhﬂngt The Ngaawolvents_were evaporated

-1-tol t
(ZRS%%%”%“?’?“PF e DRy e el

carboxyl i c RE@tefbeupe g@ swlrtzwcm frmthvhgﬂiqmmeﬂwpl xieldecitl& tétq: ) in THE

?f eE}-cli-)ed ?ﬁﬁqﬁﬁﬁdﬁiﬁﬁpﬁ%&aﬁﬂ%@eﬁ?o o, g2 R M RIS 2830
Mt .

ar boxyl

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
_é) (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.



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

t ol uene- 4- sul fonyl ) - pyrrolidine-2-carboxylic acid am de A sol ut? 8rD&fF 2004
(2RS, 5SR) - 5- (4-f | uor o- phenyl ) - 1- (toI uene-4-syd fonyl)-pyrrolidine-2-
carboxylic acid nethyl ester (1.3 g, 3. 44 mml) in I\/EO—I (75 m ) and
amoni um 25 hydeexisdeyeliyti4ofub LeBig!
for 72 h. The volunme o € solutron Was reduced nd_ wat er 5U
M) was addedacelmaidei t| e conpound precipitated as a vvhlte SO|Id (0.95 g,
yield 76%9, mp. 137 Cand M5s: me = 363.1 (MtH{). Exanple 4 30

(2RS, 5SR) - 5- ( n ~

sul fonyl) - pyré ﬁ'ggne- car’%bgRr?l f% ﬂl‘&% ﬁﬁ"%ﬁ% IZ(St(?Au% 65}11(53%)4”“01@11 -2 Yl]
PCT/ EPO1/ 0713&eth¥hrﬁ§nstalcc0rddlgmo>¢hel genendl method of example 6¢ and crystall:zanon from ethyl
(2RS, SSR) r0-ph ol uene sul f.o p dj.ne

Car boxyl | o5 acteaalgiiaEnE presed e i ol a1 R Aoh P a7 B mee T
m) was heatsd.F @i+ n under reflux conditions. Aqueous work-up and
crystallization fromethyl acetate/ hexane yi elded the title conpound as a -

light brown solid (0.9 g, yield 82%, 28 Cand Ms: me = 344 (MW).
Exanpl e 5 2RS SSR 2- Chl or oret hyl - 5- 4- fI nyI -1-toluene-4-sulfon 1
- rrolidine :

(2RS, 5SR) - (5- y

yl ] - met hanol 25 g, 3.58 and thj on)( chloride (2 m) was_heated for
4 h at 80C. 1 %ﬂ%@ﬁ@%?%ﬂh %@uefqrgbam) }{toluene-# sl feryipyrrolidin-2-yl]-

sfgf gt gg (%%a%ebﬂaﬁbmdlﬂ %g iq ﬁnh?ol??ﬁﬂ)ﬁiéﬂﬁneﬂﬁfo%zxéﬁlf)p&@ (t)é 67 0! 7.98 fnndi3 19

(2RS, 5SR) - 5- (accp:rdaaﬁfowgihéhy gyueral(methgd @émplpfldmlﬂeqot}xemmemm@g CRBTR)-
d | -
1 ron . (P istngde R AR i XI5 R 3 AR BRI (o0,

sol ution of 99%), which was subsequently heated W1th potassmm cyanide (0. 61 g, 943 mrnol) in
(2RS, 5S8R) - 5- ( u 4- sul. f onyl yrolldlne
carboxylic aclé‘ltgj 5 aﬁgr gggt?é%é Fﬁj é’é&) ] r@}ﬁ %on&'ln?'}sr% §&% A@P%%usslmomkhlipd?%% de
sol ution §400column chromatography on 5111ca gel (ethyl acetate/hexane 2:3) gave the starting material
(1.02 g, 47%) and the title compound (0.64 g, yield 29%) as an off-white solid, m.p. 116 °C

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.



m) was stirred at roomtenperature for 17 h. Aqueous work-up yi el ded
(2RS, 5SR) - 5- (4- C 2004
f1uoro-phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidine-2-car boxy?l C aC| g] 4. 05
g, yield 9Weh024355420 g white solid, mp. 166 C. b) PCTfEPOUO713°
(2RS, 5SR) - 5- (4-f | uor o- phenyl ) - 1- (toI uene- 4-sul fonyl ) -pyrrolidine-2-carboxyl
ic chloride To a stirred suspension of -20- ,

(2RS, 5SR) - 5- (4- f | uor o- phenyl ) - 1- (t ol uene- 42 sulfonyl)
pyrrolidine-2-carboxylic acid (4.05 g, %éxﬂplml) in toluene (60 M) was
added thi onyl . 25 chl ori de (1 21 m , and the m xture was
stirred at dBRS , Flug N fiertelhe-sulf roledidetyll-5-methyl-
(2RS, 5SR) 5@%&0% onq)penyl ) 1 (toI uene- 4- sul fonyl ) pyrrolidine-

2- car boxylic a light brown SO|Id c)

(2RS, 5S8R) - 5- (4- Fl uor o- phenyl ) - 1- (t ol uene- 4- sul fonyl) pyrrolidi ne-2-carboxyl
ic acid (pyridolutian pf agegic kg0 Ahmlel.RY drmoel)) bt '+ ceb@ iyl ‘Emnadsmleﬁmgdc%

led (0 anaf
cul fonyl )2 pyRdft] b B Rt acksbinih B RAERHG)  B ghudB i ently
di chl or omet h@R&,56BY-5n(4)-flzore- mna@mymyenmw -4PailfonP) ipHirdidtne-28 5 was

The. roncti CATRIPER(00 T s RIS Rt e lleg g BBl

wor k up, forfemié hnnd@ﬁapdretedyzﬁawC htndr(ilﬁl ell Bhb M:I%Val-ﬂ@lthe gtivdled mysttizd Wasdedatedn

Soi 10, m p. ifer PR 1502 o FREROHC . syl ndipgrapyebR st ©

- 5- (4- Fl aor dettyd mgdtéteﬂﬁetgt&rlob@;&nﬂlc@&bdﬂmﬁen‘ffcsﬂ efhyhyde}at Etnexanleiyiklded-the title

carboxam ding To a nsi on, of .. o ] _ +
(3RS, S8R - 5- R S5 gt SR B B solidumry. g and MS: e = 246.1 M+
pyrrolidine-2-carbonitrile (0.74 g, 2.15 mml) in EEOH (25 m) was added
potassi um 10 carbonate (0.89 g, 6.45 milamplad4hydroxyl am ne hydrochl oride
(0.30 g, 4.30 o 12

condi ti ons ST e Serpitate —torrectet 2 ey
dlchloronethﬁggéh ol The organic solvents wer e evaporated and the
crude product purlfled by col umm chronatography on silica gel (ethyl

acet at e/ a rom et,her! thano
The 11 b1 451 RErred by LRSS P B SR a1 A S-s3i e
MS: m e = 37gyr3olidiftd42tdarboxamidine (0.49 g, 1.3 mmol) in triethyl orthoforrnlate (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 (MM,

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




Exanmpl e 8 2RS 5SR

- 2-(4-Fl uoro-phenyl) - 5- net hoxynet hyl - 1- (t ol uene- 4-sul fonyl ) - pyr g isghyne To
a stirred and cooled (0C) sol ution of

( 2RS, 5SR) - M1 §2402654i0r 0- phenyl ) - | - (t ol uene- 4- PCT/EP01/07135

sul fonyl)-pyrrolidin-2-yl]-nmethanol in THE (10 ml) vas added sodi um hydri de
(147 nmg, 20 3.66 mmol, 60% and the reacti;gn mxture was stirred at room

tenperature for 1 h. Subsequently nethyl iodide (0.34 nl, 5.5 mmol) was

added at 0 Q@Eﬁieﬂltakd’rfeldeéﬁﬁBe tifle Bbin ?Bﬁﬂd b0% whith séild, h?g f@}ﬂ%d%gr fe=
rom et hyl acetat exane yi el ded the

Aqueous wor k M%ystalllzatlon

title conpou % ite solid (0.53 g, yield 79%, mp. 152 C and Ms:
m'l'!e = 364.3 (MtH '). 25 Exanple 9

(2RS, SSR)--N-(S (4- FI uor o- phenyl ) - 1- (togyﬁgghéiysulfon
|)-pyrrolidi Vs h I] d 5SR - 5 4 quoro-
-1-t ol uene- 4448 , SILYA) - 4 pLH DN P Y i
(2RS, 5SR) 55-&@?@ gephenyl) 1 (toI uene- 4- sulfonyl) pyrrol i d| ne- 2-
carbonitrile 22 g, 3.54 mmol) in 7N MeOH/ NH3 at RT with Ra-N as
catal yst vyi

2 S
(5-(4-f 1 uor ﬂ*ﬁﬁ’é‘fﬁ??‘ﬁﬂ 5%?‘8@%@ -B5-§4fingrrphens)- 1S talasne- £-sylfonylpyelidiniZne .
(1.06 g, e&l@-a&&%ltﬁ& Reddly t)S%é %'metgﬁ@oi{gém%n I A5 ulb fquent acglatlfm of

2RS, 5S | I -
gyﬁ N > as)et al\ll- é;(og@gq u%@g &ﬁegﬁysR% 5- (gltﬂouogg-r;a%eﬁyl)s 1- {toliiizﬂi Ps)tglrfz)r?yl) pyrrolzdm -2-
(2RS, 5SR) - [ syli.etﬁ;wﬁmw H&Bﬂz)nc@wﬁﬂh%ﬁg&?erﬁ ﬁ&h&@ey&ﬁ)ma%é sgﬁgﬁwﬁé tld.-

met hyl am ne accor ener al exa
crystall |12at?CBHP?‘|"6E‘Fse%W}Rﬂ°§s abdvidie/are 4ahé (Witdi ded the title conpound as a
white solid, mp. 117 Cand Ms: me = 391.2 (MrH+). Exanple 10 (2RS, 5SR)-f
5- (4- Fl uor o- phenyl ) - 1- (ttoI uene- 4-sul f opylhseygrol i din-2-yl]-acetonitrile

. Reacti on of 5- (Ai fl uoro- 5’

hen 1

l '(t0| uene- 4%+ - SiStA 3o . !-iu @-Vibeumwnr

and net hanesb@ﬂ‘zgﬁﬁhe chlori de (0 57 m 7. 38 mmol ) in accor dance with the
general nethod of exanple id yielded the correspondi ng (2RS 5SR) -

[ 5- (4f|uoro p enyl) 1- (tol uene-4- squonyI}prrrolldln yl ] - nmet hanesul f ona
te (2 60 g, ghion o 2R8.owB e [ 3 uhdg éa{tfé@ew%ﬂuﬁm%smm@@wwe

]g gr , }1 g. 159A itgolggﬁ\};% ?&darchﬁ& %\é@%ﬁéraﬁxﬁém%d oF S 6L BEE Eryk it o0 F RO dehins
- A ri) ed the title compound as a light brown solid, m.p. 60 °C and MS: m/e

acetate/hexane yie
=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").



15 col um chromat ography on silica gel (ethyl acetate/ hexane 2:3) gave the
starting material (1.02 g, 47% and the title conpound (O. % yi eId 29%
as an off-white solid, mp. 116 C and Ms: nle = 359.2 (M 11
2RS 5SR - WO 0#2%¢hy| - benzenesul fonyl )-5- 4-fl uoro- phenyl ) - Bz}TﬁESPV |1ﬁ>2 1
-met hanol 20 The title conpound, pale yellowoil, Ms: mle = 363 (M) was
prepared in accordance. with the general.pethod of exanple 1d from nethyl
(2RS, 5SR) - 5- (4-f1 uoro- phenyl ) - pyrrolidine-2-carboxyl ate and

4- et hyl - benzenesul fonyl chl ori de and sq&aﬁm reduction of et hyI

(2RS, 5SR) - 5-,( 4- fI or-ph | ) - -(4-eth I-benze su fonyl)_

car boxyl at e ‘¢ i : Syttt pysralidi

of exanpl e znetga..m&gdlag,lezl?s 5SR - 2- 5 4- FI uor o- hen 1
-1-toluene-4-sulfon 1 - rolidin-2- 1 -Nh dro - acetamdl ne The titIe

compound, off-whjte soli 84 C a 90.3 (M+Ht)

prepared i ni;’é’- HE{-?‘-WHIWT% Y@O&éﬂem fﬂ/ﬁtﬁﬁg %fMeL M'}'IaéP?ePﬁfeér’fF accordance

(2RS, 5SR)s [ 571&9&% eneral method of examp le 13 from (2RS 5SR)-2-[5-(4-fluoro-phenyl)-1-

f | uor o- phenyl ) toI &4 sulfon j@g%roll i n- Z%I]-acetonltrlle WO
)il 3

02/ 02554 - At Ee’lﬁb@é APYTpRiyd dropy-aepiREnidige podaceticpyids. f
5- (4-Fl uoro- phenyl) -1-(tol uene-4-sul fonyi)pyrrolidin-2-yli-5-methyl- 1,2.41
oxadl azole A solution of acetic acid (@x;gﬂ 22 1. 99 mmol ),

2

1,1.'-carbo in DVF (12 m) was
stirred at A2RSOSR ) 4-flyero-phenylnlritaluspe-4-sulfonyl)-pyrrolidin-2-yl-

(2RS, 5SR) - 5Tﬁ&h¥1_]gt?p%r ]QJE!ﬁ"b‘zib])e Nhydroxy- o .
| - (tol uene-4-sulfonyl)-pyrrolidine-2- carboxam dine (0.50 g, 1.32 nmol) was

added. The r act on m xt gre was stirred at 80C for 16 h and evaporat ed.

Acetic addd cRreyElow ethMSmpieretiad BAFE) was prepareddn agroudance

reflux Cond'vht}Qflfe gfeﬁéra?m@tho&%f%%ﬁpl\éQB iR (210N S -4 2TRb ?ﬁ&ﬂi’) -pn silica
gel 10 (ethyl acetatel hexane 1:1) and crystallizati on frome

acet at e/ hex éﬁ@uwwﬁe@ombpm@hcen— BiddRidrpg-asetagidipe ang CHQ%TOBEJ arhpviie
solid, mp. gl Cand MS: me = 246.1 (MrH}). Exanple 14

Example 23
15

[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- carbotyhc
acid methyl ester and toluene-4-sulfonyl chloride.



(2RS, 5SR) : 3-r.5-(4-Fl uoro-phenyl)-1-(tol uene-4-sulfonyl)-pyrrolidin-2-yli-

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

(2RS, SSR) 5- (4-f1 nor o- phenyl ) - N- hydr oxy- | - (t ol uene- 4- sul f ong3) DEC 2004

pyrrol i di n®02d2Hoxam dine (0.49 g, 1.3 mml) in triethyl BETHASOLPHBAL e
(20 M) was heated under reflux conditions for 2.5 h. Aqueous work-up,
colum chromat ography on silica gel (toluege/ethyl acetate 4:1) and
crystallization fromethyl acetate/hexane yielded the title conpound (0. 11
g, yield 229% as a white solid, mp. 16‘;;‘,5,;;:5;1 pesMS: me = 387 20 (M+).
Exanple 15 2 -N-15- 4Fluro- venv .
- (t ol uene- 4-‘&H49A 4-F R0 Q) {L-(fpiuens 2820 Ay3amiethyl-of
(2RSS, 5SR) - [[12:4 xfulh @ phenyl) 1 (tol uene- 4- sulfonyl) pyrroI|d| n-2-yl] 25
met hyl am ne according to the general nethod of exanple 6¢ and

crystalli zat,i'_on ﬁtgrom et hyc{d gaceta / hexane ﬁl el ded the title corrpound as a
white solid, £ compogsid, ig: mp 388 4C epd MS: m/ExARN R(MB wRPresmed

- Cycl opr omna%&&@&u&ewnﬁmedge&&al Auemdaqgrf@mrhﬁl@ 15 frohn (LS80 fahubeny! - 30

pyrrolidin-2-)d- -am de Acyl ation

(2RS, 5SR) - [aakwfehé%@%wlﬁnxbmmbéﬁ@%csr@pmdmcydq@drmﬁydmr-@emzdme
nmet hyl am ne according to the general nethod of exanple 6c and
crystallization fromethyl 2 9 DEC 2004@&91}92&@2554 PCT/ EPO1/ 07135 -21
acet at e/ hexane yi el ded he t|tIe ‘cagpound as a whlte SO|Id mp. 154 C and
MB: me 417A28SE0RM3y{S-EEvererphonyiR-(tnivenen D) -gyreolidin@-ylhd rme

-1-tol uene- -132.14 tAzdle - roI | d| n- 2-vl -eth 1 propionarnide Hydrogenatlon of
(2RS, 5SR) - { 5- 34-;I uoro- phenyl)-I-(tol uene-4-sul fonyl)-pyrrolidin-2 yl]
-acetonitri l'F a%@or ding to the gener al net hod of exanal e 9a and subsequent
acyl at i o of 1 ¢ kEsilg prepaphalutipn g dpshioricsicidaniBQbt d0-rph avey kylded at 0°C

|- (t ol uene- 4oRel ISR 4 B 6oObhT: R (toklehe 48dieh PifroliliiCs L he
general nethod of gxagrpl e ogﬂ) yi I)dezij ot hee L{m ?IT gr%%g%%gélgggﬁﬁlgwgtrspgss
oil, M5 W k43myngl)(the peaction mixture was snrred at room temperature for 1.5 h and
evaporated. The light brown solid (0.65 g) was dissolved in EtOH (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. |



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

4- Fl uor o- phenyl) 1 tol uene-4-sul fonyl ~yrrolidin-2-vllethyl }T benzam de
Acyl ati on of 29 DEC 2004
(2RS, 5SR) - W& 24253#yor o- phenyl ) - 1- (t ol uene- 4- sul f onyl ) - pyr r oPCRIERORONBS - 15
et hyl am ne according to the general nethod of exanple 6¢ and
crystallization fromethyl acetate/hexane )@;el ded the title conpound as a
li ght brown solid, mp. 60 Cand Ms: nMe =467.3 (MH). Exarrple 19 2RS

5SR -C clo ri9) (BREBSR

- 20 pyrrollﬂ:n Z-é] y
[ 5-(4-fluor ¥ 1-(toluene-4-sulfonyl)- pyrrolldln 2y|]- et hyl am ne
according to the general nethod of exanple 6c¢c and col um chromat ography on

f:vL o2 gel VIeh sieded Boutidd bROIROISBRYAOAG Fusid Jq{eln?ﬁsl RoluentBisliBhfy = 431- 5
" 1-t ol uene- Y&l %thﬂlf%rﬁeﬁﬂﬂ? HL72 g, 4. ﬁfemﬁwl) in agefona (tml)Acastagdded atowoof

(2RS, 5SR)5 [ &e@@efaw@rp%td@,aaﬂwa}bénaeé @. SERS: @H{oi)oamq ;}letg%f o8 die‘{b 33503 83
et hyl am ne acco o the general nethod o
crystal | i zatF8¥® ?DQ?FPSFWP"H Fususe ‘é’ﬁhb@@éﬁb‘l@deélrdba cohditions Far &]mnbp;maunls as a

whi t lid, 54 - 22 2
uhLE 5ot At Aeaberit 2 580 @B G iR A3/ 20
4_Fl uor o- pheysiiiization frosp eﬂ%awt%@{hﬁwly}el@edr&mtxﬂd mmgayndrﬁlmg |595%) asa

thyl-11.2 lien d¢
1163 (N ) et gp 10 [Oend Mo Sy e RO B Ao GiandibrPli ol i BpSicn
exanpl e i8 f(ﬁgﬁas@ghé' ERER @Ip@b(ewlﬁ-lluﬁpblephém}df))nﬁl)-pyrrohdm -2-y1]-1- methy1~1H-
fﬁtf:loljuerlé)e(afrp StE"JrL'RﬂB/ﬂO)ZGy '}f{e‘fa 350, Pavgs Sehimbl Y F A% 5 sQEERE § am 1%“& Eﬂv@ Ce}
LRS, 5SR) - 5- @98{4dM‘bI§y) 3-[5- (4-f1 uoro- phenyl ) - 1- (t ol uene- 4- sul f onyl ) pyrrol i
din-2-yl- nmeth I} - L2,41 oxadi azol e

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' '_ | =
30 reaction mixture was stirred for 1 hat 0 °C. Aqueous work-up yielded (2RS,58R)-5- (4-' | N
fluoro-phenyl)-1-(toluene-4-sulfonyl)- pyrrohdme-2 carboxaldehyde (808, yield 99%) as -
a light brown oil. g



10 The title conpound, pale yellowoil, Ms: me = 442.3 (MtH+) was prepared
in accordance wth the general nethod of exanple 13 from g pgc 2004

(2RS, 58R) - 2- [ 5- (4-f | uor o- phenyl ) - 1-

(tol uene- QPG| ) - pyrrolidin-2-yl]-N-hydroxy-acet ani di nePGHEP01/07135

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

f 4- Fl uor o- phenyl )-1-(tol uene-4-sul fonyl)-pysrolidin-2-yl-methvll- [ 1,2,41
oxadi azol e The title corrpound, colorless oil, Ms: nme = 402 0 (I\/H—I}) was
prepared i n Hd2B8

(2RS, 5SR) - 2- &5; T

ugro phenyl)-1- (tol uene-4-sulfonyl)-pyrrolidin-2-yl]
- N- hydr oxy- 20 Exanple 24
(2RS, 5SR) - 5- Phenyl - | - (t ol uene-4-sul fonyl ) - pyrrolidine-2-carboxylic acid

am de The titd ecmxﬂedaﬁlﬁﬁ) an\dkstltreﬁ Sﬁﬁﬁedsmﬁbﬁﬂdhﬁﬁ ﬂ‘ﬁ@( Il\@ g,\3§ 2-1113@9 6@"/«()%'"{} )
was repare or t t he ra

(2RS 5SR) - 5dlbfﬁié ) ?So‘ﬂ‘raf‘}é‘?wé\%% %\@%ﬁ%ﬂ%%&rfsﬂwﬁp 0&%3*-‘5@5@;1153& “eb3gs
mfet hyl elsi ermmf/sﬂm) mrTH\asezmanA&aceo muaa solaane (22, sngst clgﬁr;ﬁ{eﬁ{zlc)iqet hﬁd|
OorT exa e ro - I e car I C_acCl net
oster and t AR SRR S Rer e e By B 258 me o HRoN mb W
PClT g EEOEL{ 0|7 Bddeddaopvies Rler 28&1&5@; 2§arrﬁ15aﬂ&1ﬁ |r%&|h@? Efk]fcture was zu]}-:csequegtly stuired

n ol u rr,ol 1 di nme oXadl azol e
T%e title coaﬁﬁﬁ ﬁ&‘) lﬂo%‘f‘%&‘?)f)tlg off-1p an ﬂH ezs’ué ﬁamlxw Oi‘é"“n chpmatognphy @a s
pr epar ed 5 surcagelqmldamahw debratd 1 pficiaedihe PRONQA a0 cS¥ABRLE (237 £ &%),

2RS, 5SR) - 5- (4- 11 u
Enh enyl ) - ieh jas %l%gmweaﬂp dissolyed i MaDHL260 g} ansldydregemated ainepm
N- hydr oxy aQ@:&@BﬂaﬁtrﬂQ}n I@‘@"m‘)% 8.6 of dr aﬁﬁ'ﬁoﬂt%ﬁf}?_}(% dr *é’(}g@?ﬁt{??ﬁ%‘; c‘)ﬁ ﬂuor8

1- (tol uene-4-sulfqn rro 2-

a freshly pridls 3?"28‘ éB‘) Srf PnﬂS}Wﬂlﬂiﬁ‘r?“ﬁﬁPﬂl@W gidmethybesir(5A6¢ Hdded

at 0C 929%) as a colorless oil. . -

(2RS, 58R) - 5- (4-f | uor o- phenyl ) - 1- (t ol uene-4-sul fonyl ) - pyrrol i di ne-2-car boni t
) .

rile (0.50 xture was stirred at room
t enper at uregcf) toluene-4-sulfonvl’

rolidin-2-vi]-
progmnamld

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, SSR)-

3-[5-(4-fluoro-phenyl)-1-(toluene-4- sulfonyl) pyrrohdm— -yl]-propxomc acid rnethyl
ester.

Example 31

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

30 The title compound, white solid, m.p. 86°C and MS: mle =373.1 (M+H") was prepared m e
accordance with the general method of example 4 from (2RS, SSR) 3-{5- (4—ﬂuoro-pher1y1)-
1-(toluene-4- stﬂfonyl)-pyrrohdm 2—y1]—prop10nam1de



evaporated. The light brown solid (0.65 g) was dissolved in EtOH (10 aril),
nmet hyl - hydrazine (86.9 ng, 1.89 nmmol) and triethylamne (0.51 m, 3.63
nol ) were added and 15 the m xture was stirred at roomter’rﬁeQ@Eor@gfor 2
h. The reaWOi®BM2%Hxt ure was evaporated, subsequently di ssoPGBEPPHOTSY ni c
acid (10 m), stirred at roomtenperature for 0.5 h and heated under
reflux conditions for 1.5 h. Evaporation,-zapueous wor k-up, colum

chromat ography on silica gel (ethyl acetate) and crystallization from ethyl
acet at e/ hexane yielded the t|tIe corrp(ﬁuayﬁp[e(zﬁ? g, yield 6499 as a white

solid, mp. -.l and V5 = 0 40 : 3 I 27 2RS 5SR -5- 15-
4- Fl uor o- he ol ‘ : P Sy : 129l 1i-
tetrazol e akc@BRGmi&SR - 5 15- 4- fI uoro- hen | -1- toI uene-4-su|fony| -
vrrolidin-2- 1 2H—tetrazo|e 25 Toastirred solution of

(2RS, 5SR) - 5-

pyrr ol i di ne- 435%#%%{*?? BF@%(%R%‘L’ %gé' w; i OIBR%FE G?Blfﬁill?}n'\%g(ﬂa@‘de%i at

‘room tergpe qua]t—puro@mﬂﬁdﬂumcaﬁdlﬁ@to(tﬁe éncgfal :ﬁethemkﬁanﬁﬂél ok bhE§BEk

hydr ochl ori de 42 3. 05 ction m xture wa tlrred at

120 C for ﬁf“%ﬁan AP thespire mg%@(?%%ﬂ%%% ‘%“Plfbehﬁﬂl))l) la(éqlueﬁer%eul(@m

HCl) and th@ yhlited2 5l p 1@ 1§th|aQé‘&ﬁ§lnde%ﬁiﬂﬁ feral method of i

(2R, 5SR) - 5+ 544 quoro adod tgL uene: R geter ergf[jne 00 of rample 65 yielded,

-tetrazol e (%8¢ Pmpowy @é@zfor Y ]e?%@ff# Jmp. 150 C. WO

02/ 02554 -24 2 9 DEC 2004 PCT/EPQOL/ 07135 b) 2RS 5SR -5- 5- 4-Fluoro- hen |

-1- toluene-4-sulfon 1 - olidin--2 1 gm{fﬁ R3%- 2Htetrazole To a stirred
f \ )

sol uti on_ of ,' -1(to|uene4su|fon|)
pyr rol i dith- 4253 4:Haor0-phensbel fiptquect-sulfony

added at I’O@@hﬁﬁ;@ﬁ]gﬁﬂ@ﬁ%%.@ﬁ{@@& um car bonate (0.51 g, 3.72 rrrml) and
met hyl 1odide (0.23 i nmol ) and the reaction m xture was heat ed
under reflux conditi h. Aque k-up, columm_ chronmat ogr aphy on
silica gel ?\ﬂfﬁff é&@r@ﬂéga{ﬁé@rgjp ag)- 1c{t91§e%ﬁ -#isgfemdhpyrohdiathyll-

tatel h d,
ace il58 Ceg%gé‘?/s Iﬁirﬁﬁdcdrﬂr;xéttb mﬁeﬁ@fﬁpﬁiéﬂﬁ)d(&eﬁﬁn e éégqe?@egtﬁf%ﬂg re?glfu?(g%]g 10
queswlﬁéfﬁ%

(5 a—|+ As second prod
(2RS 5SR) - 598 e‘n%ﬁl )5 '('HO) -uene-4-sul fonyl)-pyrrolidin-2-yl]-1-
met hyl - I 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.




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-Fluoro- hen 5 DEC
~1-toluene-4-sulfon | - rolidin-2- 1 -5-neth |-4 5-dih dro-%95 l::'] 2008

4] oxadi azoMO PM2%%ure of di astereoi soners; 2,5-cis) To a st PCAGPOFOEARNSI ON
of (2RS, 5SR) - 2-[5-(4-fluoro-phenyl)-1-(tol uene-4-sulfonyl)-
pyrrolidin-2-yl]-N hydroxy-acetam dine (0.-47g, 1.06 nmol) in EtCH (12.5
m)lwater (10 nml) was added acetal dehyde (4.2 m, 74.4 muol) and the
reaction mxture was heated under reflBxaigledeti ons for 8 h. Evaporation
of the solvent, aqueous work-up yielded the 20 crude product (0.5 g) as a
col orl ess 0i f5y b ati : SI I i.ca gel
(ethyl acetatert 0 et On ) Saial

gave the tIIﬁﬁ}dﬁh@_@l@Qﬂ_&iV\hlte SO|Id m p. 68 CandI\/S rrle 4044
(MrH+) . Exarrple 29 2RS 5SR -3- 5- 4-Fluoro- hen 1 -1-tol uene-4-sulfon 1 -

rolidin-2- - 2RS.5 hen 1
(2~ tol uene- 4T2gH ‘ﬁ%g‘%%% %8‘”‘2 0&@5093? aéﬁbdg%%é Ly prepagd inqgerdsncof
(2 2 R|S] SSR% ﬁ[ 5w(th¢h¢ gemesl n[ﬂﬁb&d{bfexirr(pﬂ@iw&ﬂml-(éf{s BBI{Z);BMB)(%%%J@LI}.}Qhﬂj -1- dded
et han 1.C or onet nane was adde
t rlyet hyl ani ngbl#gga%u%nﬁifgrw 2'0 £ r@@’o?@&‘%ﬁﬂ@ift?ﬁn@@c@c% added

dropwi se over a period of 15. mn pyridine-SO3-conplex (18.3 g, 116 mmol)
di ssolved in DMSO (75 m) and the 30 reBeimpgle3m xture was stirred for 1 hat
O C. Agueous wor k- up ylelded (2RS, SSR) 5.-(4

fl uor o- pheny

yield 99% Eiﬁg§ §ﬁ

d TQrBNE luegrerd 91yh
-25 b) 2RS Sm@m&an 1 -1- toI uene- 4- sulfon - rolldln 2- Il -
roionic acid nmethyl ester To a cooled (0 C) and stirred suspension of
sodi um hygdri 609 HE (60 m) s adde ove
peri od ofIQZO‘q%’lgé?r??fn@?ﬁ% stz) iggg%ﬁo‘%oaé%?@iln)el ?l%‘éé‘erﬁ“su@?i“ BWWW9 2,—}4 'THE
(40 ). Aftmetlgaming aecosdﬂmgttocbhb gi:hez(aER‘EtlﬁﬁR)f-eﬁarﬁﬁ}efsh taaae.r}@tﬂwh&n irom ethyl
(tol uene-4- S!{ﬁe@&@é!e%f ‘%l g‘ﬁ - car boxal de %t% %
(40 m) was - adc ? él © SOTHRPYIEY A l'flﬁe147e§c%q S mje
m xture was s4488deril)y stirred at 55 C for 2 h. Aqueous work-up and
further purification by colum chromatography on

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".



silica gel (toluenelethyl acetate 9:1) yielded the product as a colorless
oil (5.77 g, 62%, 10 which was subsequently dissolved in ME?—( éf%@ﬂ m ) and
hydrogenated at room tenperature on Pd-C (10% 0.6 g) over B i é of 1.5
h to give VORZIESR) - 3- [ 5- (4-f | uoro- PCT/EPO1/07135
phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidin-2-yll-propionic acid nethyl ester
(5.35 g, yield 92% as a colorless oil. c)g2RS 5SR) _

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

12rol 2i onami de The title conpound, off-pMipfe &@!id, mp. 136 C and M5! W =
391. 2 (M+H+) 8 re& hn accordance wth the_general nethod of exanple
3 from (2RS; - - uoro-phenvi)-1-(toluene-4 4-sulfonyl)-pyrrolidin-2-y1]-ethyl}-2-

f 1 uor o- phenyhgthl-fH abtwgidde 4- sul fonyl ) - pyrr.olidin-2-ylj-propionic acid

met hyl ester. Exarrpl e 30 20 2RS

5SR) - 5-12- 1 uor o- t.ol uene-4-sul fon rrolidin
2= yI)I et hyl | “%ﬁ%‘ fgou E *ﬁ‘i‘)loia 1%{1§ollnée=rr4é fLI(M'IéXl Z}ﬁ%ém@rednmatceorﬁenm
mp. 91 G andtiMBe g@ﬁ&aﬁné%d%f@%ﬁ& 29 /BI A (RS, 5R)- ?ﬁ@&ﬁggecrs‘hémm the

gener al 13 fr ydr oxy, acetam’di ne an
(2RS, 5SR) - 3%‘3“?%'%@%3?)@%9% mﬁ-rlﬂmro@ﬁeﬁmlesm fonyl)-pyrrolidin-2-ylj
-propionic acid, 25 which was prepared in accordance vmth the general

met hod of exossbed ﬁﬁ:dﬁxtomﬂu?ﬁ&éﬁﬁ)was?ngd; s§R)-Hzf[|5L{QIﬂh -1 (toluene 4-
-1-(tol uene ropl oni c aC| / 430 .
m e-—

4-sul fon pyrr
Exanpl e 31 2&@%@1/%0‘-)@5 “2y Fqﬂeaépé mﬁréﬁbi -titrmloéﬁlorkssmﬂ,
rolidin-2- IM+MO,ionitrile 30 The title conpound, white solid, mp. 86 C
and Ms: me = 373.1 (MtH}) was prepared in accordance with the general
met hod of exanple 4 from (2RS, 5SR) - 3-[ 5- (4-fl uoro-phenyl)- 1-
(tol uene%-sul fonyl)-pyrrolidin-2-ylj Xespletani de. 2° 9 DEc 2004 WO
02/ 02554 PCT/ EP01/ 07133 -26 Exanple 32 2SR 5SR -N- 3- 5- 4-Fluoro-hen 1

- 1- t ol uene- 42RE5RENPNERIA- (QPElniiirB-*o%'eMm “PESIRedel 2-sudfo M RLHTLE&En Y. I 93989@5 i on

of (2RS, 5SR) - (4-1] uoro-phenyl)-1-(toluene-4-sultonyr)-pyrrolidin-2-
yl ] - propi oniﬂig?lﬁé%r ding to the general nethod of exanple 9a and

subsequent acetylation of the correspondi ng
(2SR, 5SR) - [ Fdylatibh 66 (ZRNSWSIY] 5} (414 6:QL pengh) 4r- el deRBML d fonyl)- pyrrolidin-2-y1] -
propylamine according to the general method of example éc 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}-



pyrrolidin-2-yl]-propylamne in accordance with the general nethod of
exanple 6¢c yielded the title conpound as a colorless oil, (I;?'éjge = 419-3
(MtH"" ). Exanple 33 10 (2SR 5SR - Cycl opr opanecar boxylic aci ? a gﬂﬂ#

4-f | uor o- pMEMYFO233L (t ol uene-4-sulfon LI - rrolidin-2- 1 - r@CT&H‘lOU@?’Hb

Acyl ation of (2SR 5SR)-

[ 5-(4-fluoro-phenyl)-1-(tol uene-4-sul fonyl.pgpyrrolidin-2-yl] - propyl am ne
according to the general nethod of exanple 6¢c yielded the title conpound as
a colorless oil, Ms: W = 445.5 (M-H"' ) ExabiplEdanpl e 34 2R5 5SR -3- 5-
4-Fluoro- hen 1 -1- toluene-4-sulfonyl - vrrolidin-2- 1 -N-hvdroxv- ro
|onamd|neTt' . 134,Cand|\/B me =
406. 4 (M-H"' /3 e JBHERHS pan-1-ol
exanple 7 from (2RS, SSR) [5 (4 20
f I uor o- phenyRyduttibh @lf (wRBaSSR)saﬂ[MMubmp hé )@(fbi@eﬂé@-sﬂfcﬁﬁ!l)oﬁ&dlidﬁvz-yl
Exanpl e 35 2RS 5SR - 5; C#ﬁ tg %8 hen

-1-t ol uene- 4 ?Bf%ﬁaciﬁlm Ieftﬂﬂ’fl htll‘ume"clﬁmln m hy %d%géa'{"jf»%k@ EHERERT  t | e

conpound, 5p adl@ebﬁ@%rl@h anﬂ/&ysfﬂlﬂaﬁoﬂlﬁﬁrrﬂ Bl/he@® yRIGRBHE Hilk BoRpSRALANGR | W

ith 25 the eral exa 3fr
(2RS, 5SR) - 2- (H‘RP?#&“%H% Z?% 55y
sul fonyl ) -pyrrolidin-2-yl']-N hydroxy pr opi onam di ne and

cycl opropyl - carboxylic acid. WO 02/ 0255dxaniple B¥anpl e 36 2 9 DEC 2004
PCT/ EPO1/ 07135 f 2RS, SSR) 3- f 2-

[ 5- (4- Fl uor o
|- 11 2 4 oxedis#re : Apad il QR BY ‘ : Bitrils
(MtH}) was prepared in accordance 5 vvlth t he general met hod of exarrpl e 13
from (2RS, SSR)anﬁfo['ﬁxaﬁén bf @BRS(}E;KS)EFH M—Fiuoro-phenyl) 1-(toluene-4- sulfonyl)—p olidin-
(tol uene- ﬁpsg Ij gyrrol |g -2- }(\{ %Fé‘é‘éﬂ?ydro ropi onam_di_ne 'and acetic
acid. Exd o} aceording ta the; egéqngleg_ vaeldedGe sitlenen |
-1-tol uene- 4ccﬁuﬂ>c5u’rrd bff-white solid, m.p. 74 °C and MS: m/e = 386 (M").

Example 46

(2RS,5RS)-N-{4-[5-{4-Fluoro- Dhenvl)-l (toluene-4-sulfonyl)-pyrrolidin-2-vl]-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_ox}_cf (ZRS,S_RS)—[5—(4—ﬂucro-phenyl)-l-(fol uene-4-sulfonyl)-pyrrolidin-2-yl]-
o | butﬂax@ineﬂéecor_ding to the general method of example 6¢ yielded the title compound as a
25 _colorless c_il_, MS: m/e =459.5 (M+H™"). |



rolidin-2- -nmeth 1 -am de 10 Acyl ation of

(2RS, 5SR) - [ 5- (4-f | uor o- phenyl ) - 1- (t ol uene-4-sul fonyl ) -pyrrol Léjin'étzz'néhi]

met hyl am ne_according to the general nethod of exanple 6¢ ar‘?

crystal | i zZAY?8H'%Fbm et hyl acet at e/ hexane yi el ded the tit| eCrEmOOMIsas an
off-white solid, mp. 147 C and M5: mle 445.3 (MtH+). Exanple 38 15 2RS
5SR -N- 5- 4-Fl uoro-hen 1 -1-toluene-4-sukggn 1 - rolidin-2- |-nmethyl -2 2-
dimeth I - ro ionam de Acyl ation of

(2RS, 5SR) - [ 5- (4-f | uor o- phenyl ) - 1- (t ol uehxamplsed f onyl ) -pyrrolidin-2-yl]-

met hyl am ne accordi ng to the general nethod of exanple 6c and

crystallizat '2%@ § 3

mp. 128 C and X (vt E S8R TPEIL
4- Fl uor o- hegmitle- 1- toI uene-4-sul fon 1 - vrroI|d|n 2- 1- rrethyl -2-
met hyl -2H-tetrazole The title conpound, colorless oil, M5 me = 416.1

Mt th th th f | e
e L e
ﬁ] ol uene- ta syl-poopeny 1oy i alcortianecdvitly the geﬁ&al @e:Ho:al dfexarfp EEQQQJ’&%Z% fdugte of

is reacti Y ol uene-"4-
sul fonyl ) - py&%&&\@asfhﬁ%ﬁﬁﬁﬁgﬁﬁééﬁl ‘1—@1@& el‘éibﬁ(* colorless oil, M
me = 416.3 (M+H{). 2 9 DEC 2004 WD 02/ 02554 PCT/ EP(c) 1/ 07135 - 28 Exanpl e
40 Example 49
2RS, 5SR) - 5- 12- 15- (4 Fl uor o_phenvl)-1-(tol uene 4-sul fonvl)-pyrrolidin-2-yl |
-ethyl} 2- ng € , -, M,

430. 4 (MHH et oNdatc e By :
exarrpl e 27a/mmaﬂéﬁl§z_cﬂ_SR) [ 5- (4 f1 uoro- phenyl) 1

(tol uene-4-sul fonyl)-pyrrolidin-2-yl] -prop| onitrile. A second product of

this reacti 2R85 4-1| t ol

sul fonyl ;:'[Bp;./?? d| e lgﬁ‘;ﬂ&ﬁ aféfrh% &ta@:;ﬁggd%‘éﬁ géﬂ’) 6'{"15, VB:

me = 430.1 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 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.



(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-f1 uor o- phenyl ) - 1- (t ol uene- 4- sul fonyl ) - pyr r of i9dDEC 284! | -
propyl am nWREB#Hi ng to the general method of exanple 6¢c yPENFPAIOHEStit] 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 £8h-1 - olidin-2-vl - rovl - 2
2-dimeth |- ro ionam de Acyl ation of

(2RS, 5RS) - [ 5- (4-f 1 uor o- phenyl ) - 1- (t ol udimemplsdl f onyl ) - pyrrolidin-2-yl] 20
propyl am ne according to the general rret hod of exanple 6¢ yielded the title

conpound as. %&@F&%ﬁglﬂ%&gﬁ = % . . _Ex IeZ

cl o entanecarboxviic

Acyl ati on ofbutyramidine

(2RS, 5RS) - [ 5- (4-f 1 uor o- phenyl) 1- (toI uene- 4-sul fonyl ) -pyrrolidin-2- y|]
pyrrolidm?2 ReRY. an ng . to the .gener

met hod of e;%ﬂ d tle(:'p(;fes’c |ed wgﬂfé ﬁ)%"f M?erhgeon%%ﬁuﬁgﬁq_ﬁa ‘%SPB?Haé%dsl (?Cfor%ﬁ/%ce
rule = 473. wh/ﬂﬁg)enele methed deemp@ fﬂ@h@ZB&ﬂRS’EﬁB—@lﬁﬁbfbljaB&yl}-Qthﬁxaﬁm e

44 9 LZR$ 5I§§)f %?gﬁr%h@nuf’—grﬂ mﬁﬁ%t}ﬂé (toluene-4-sulfon 1 - rolidin- 1

-roan- 1- ol
(2RS, 5SR) - 3- [5 (4 fl uoro- phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidin-2- yI]

propionic acid nmethyl ester with |ithi disasdpedhum hydride (1.5 eq.) in THE
at RT, 5 aqueous wor k- up and crystal l'i zation from EE/ hexane yi el ded the

title conpo Qﬁss&@
45 2RS 5RS -3-

onitrile Trﬁ%nn@tlon of
(2RS, 5RS) - 3-[ 5- (4- Fl uor o- phenyl ) - 1- (t ol uene- 4-sul fonyl ) - pyrrolidi n- 10

tzhgl ][ - ng@ Pa%ydro@inaBioh VF BHIs RS- [5hE- ﬂ\%}%r[ﬁ{en% e SR onyl) pyn%h%inqs d
y1]- pentanenitrile according to the general method of example 92 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.



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-2- 1 -bu 1 -
acet am de 15 Hydrogenati on of 29 DEC 2004

( 2RS, 5RS) - Y80 020#$Btor 0- phenyl ) - 1- (t ol uene- 4- sul f onyl ) - pyr r ol PAI/BPEL07135

yl ] butyronitrile according to the general nethod of exanple 9a and
subsequent acetyl ation of the correspondi4gp -

(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 @xmpwsmet hod of exanple 6c¢ vyielded
the title conpound as a colorless oil, IVB me = 433.4 (MtH}). 20 Exarrple
47 2RS 5RS - @b sk _Na _ Bt
phenyl) - 1-t ol uene- &- ' 0 Ve S ; 5

(2RS, 5RS) - [SQMmmphenyn-l-(tol uene- 4- sulfonyl) pyrrolldl n- 2- yI]
butyl am ne according to the general nethod of exanple 6c yielded the t|tIe

compeund 5, G SSURL B by B 5 B0 . YR GRS O 0
-5-[5-(4-RB uéﬁ.ﬁpﬂéﬁlﬁﬂ-(tol uene-4-sul fonyl)-pyrrolidin-2_yl]-pentanoic
acid am de Transformation of

§/I2F8pr5§§3an? Eh% tfgrg(gfetggrg gglge QNI)EHE} %hﬁl ‘g’ﬁﬂg’?f‘ Pfﬁlélt %]oéa%f’ rroI I - 21r‘2:59ave

the title cobp@%ﬁﬂd&\i@nahd&mﬁdmm@umthogemﬁalI)z@ocelduteeld:pélﬂed @RMSJR)M (4--

Exanpl e 49 2

5-{3-5-(4- L??)I&? enpenesylonylra-(4- f&‘é‘r’]ré"%henﬁpf%mlbd“b‘i/?rcé‘f’%%‘?’lﬁc A mefd gieT 22

- met hyl - 2H an@lﬁf“ﬁhﬁbSCdldlMSt'hdet:l?lS’Bél\/ﬁ*anpound light yellow solid, mp. 107

Cand Ms: me = 444.3 (MtH ") was prepared I n accordance with the gener al

met hod of ; £x@8 h@s IR HRS 4

(tol uene- 4 su
.rLthan_ol

Reduction of (ZRS,SSR)-1-(4-chloro-benzenesulfonyl)-5-(4—ﬂuoro-phenyl)-pyrrelidine-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 (ZRS,SSR)-[1*(4-chloro-benzenesulfonyl)—s-(4-ﬂu0ro~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).



2RS 5RS -5- 3- 15- 4-Fluoro-hen 1 -1- toluene-4-sulfonvl - rrolidin-2- 1 -
rol -1- 15 nethyl-lIHtetrazole The title conpound, white s Iig np. 153 C
and Ms: me = 444.3 (M+H}) was prepared in accordance with th EE) ral

met hod of WQA&AMIEW+427a/b from (2RS, 5RS)-[5- (4-fl uoro- 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-toluengs4-sulfon 1 - rolidin-2- 1 -
entanenitrile The title conpound, white solid, mp. 79 Cand M5 nme =
401. 2 (MrH+) was prepared in accordancmhiptesﬁe general nethod of exanple
4 from (2RS, )
1- (t ol uene- &=SEPROHY 22 ! 27 ; (2-Bmones54
-31 Exanpl e,@nﬂ)&vﬁléﬁdﬁp%1 é?E}mERQ&é 07135 2RS 5RS 4 15 4 Fl uoro- hen 1
-1-toluene-4-suifon 1 - rolidin-2- | -N-h dro - butyrami dine The title

CoTRON N RO S I P A5 E
(2RS, 5RS)5 ry;]eahplau@m@acrabﬁmyg bcth(E]%;ﬁrmﬂ&he}d 3 @m@ié be Pl 'ﬂhedﬂl{'e Sstpdund

-butyronltrlle e N 15- 15- uor o-
-1 -tol uene- 2 & "f‘fr?o g, m*?r?‘if‘?ﬂ? e = 4943 ( "'gébt ani de 10 15 Exanpl e 54
2RS 5R5 -5- 4- 15- 4-Fluoro- hen 1 -1-toluene-4-sulfon | - rolidin-2-v7
-buMLl-1- ngth ~I-1Htetrazole The tit[ERa@pisyind, white solid, mp. 120 C
and Ms: me = 458 4 (MrH{) was prepared in accordance with the general
met hod of exay al 2I ? RS) 5 (4-f| uor o 20 phenyl)

5 X & IRIETIE ‘9- D4 In i

(tol uene-4- O D ding2-yHumadhapelody
this reaction was (2RS 5RS) 5-{4-[5-(4- quoro phenyl) 1- (toI uene- 4 -
a) {2R,58)-5-(4-fluoro-phenyl)-1-(toluene-4-sulfonvl)-pyrrolidine-2-carboxvlic acid ethyl
10 ester

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. | | |



-sul fonyl)-pyrrolidin-2-yl]-butyl)-2-nmethyl-2Htetrazole, |ight yellow

solid, mp. 77 Cand Ms. nfe = 458.4 (M-H+). Exanple 55 2RS 5RS -5- 5-
4-Fluoro- hen 1 -l-toluene-4-sulfon 1 - rolidin-2- i -Nh drRoxWEC 2004

pent anam W82/63584tit|l e conpound, white foam M5 me = 434PGI/ENHMYI3SWAS
prepared in accordance with the general nethod of exanple 7 from -

(2RS, 5RS) -[ 5- (4-fl uoro- phenyl ) -1- (tol uene-+4 _Hydrogenati on of (2RS, 5RS) -

[ 5- (4-fl uoro-phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidin-2- yl] -
pentanenitrile according to the gener aﬁxﬂi‘%ﬁl@%@ of exanple 9a and subsequent
acetylation of the correspondi ngl

( 2RS, 5RS) - [ &SR0 335t Fuosonphen )1+ (solusne-4uifon iy mpytrpliding? . ik
-pentylam ne in accordance with the general nmethod of exanple 6c¢ vyiel ded

the title il, 0 W& .5 447. H"),. sulfon
pyrrol i ai neRe sy oot 5T B (po muet AN E i i dlotemER b b0
ECT / EPO1/ lélf?MfSSfrﬂ(aR895$]I:@M-PHf[)2w[ha§.pf€?a@| if heclzqr(cjiance wit}T 1ihe gegtlfﬁall Ilnethocitof example
2rs soR P1-Ere GRSV S Bk Teoliene tonboNgl pyrmolidine2 7 methanol.
vrrolidine-2-carboxylic 5 acid nmethyl ester Reaction of )

(2RS, 5SR) - 526 HR 24{H-(4-Phenyphepylj-1 oftsldeme 4 utfanfl ﬂr@ﬁ&in@-ﬁfnfﬁ}bﬁf&h?ﬁﬂ%ﬁ

benzenesul f.onyl YhIPridT ?qgordin to the enera?éprocedure idvyielde
(2RS, 5SR) - 11§t yellow foam, [afp™ = +124.2° (¢ = 1.1010 in chloroform) and MS: m/e = 391.2

chl oro- benzmgg:bj onyl)-5-(4-fl uoro-phenyl)-pyrrolidine-2-carboxylic acid
net hyl ester as "an off-white solid, M5 me = 398 (M). 10 b)

22RSt 5SR) - [ 1- (4- chl or o- benzenesul f onyl ) 5- (4-fluoro-phen)Ll)-pyrrolidine-2-
yl I - met hanol Reduction of ple 60

(2RS, 5SR) - 1- (4-chl or o- benzenesul fonyl ) - 5- (4-fl uor o- phenyl ) - pyrrolidi ne-2-
car boxyhpc @elsd) eIy 5. (2H GdroWHe Ry 14 tbthe AE. G0N A0 L 0r 10181 95 0R0 8l P L hOd Of

exanple 2 ‘gave | : -
1- (4- chl or cASBtasBidaesul f onyl ) - 5- (4-f | uor o- phenyl ) -pyrrolidine-2-yl] 15
nmet hanol as a colorless oil, Ms: me = 370 (Mr). c) 2RS 5SR)-"I-

4- chl or o- bes)79ResWst B fudrs (ghieh AL BoRREDL Y RNLH Pk SiiAg: 2]

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™).

) E) ACATLWAAVE

-propionitrile

(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) (28,55)-N-{3-{5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl-pyrrolidin-2-yl]-propyl}-
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—tl-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™). | | N



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

1- (4-chl or o- benzenesul fonyl ) -5-(4-fl uoro-phenyl)- pyrrolidine-2-yl]

-met hanol according to the general procedure of exanple 10 yi%ID#&A20R0

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

1- (4-chl or o- benzenesul fonyl ) - 5- (4-f | uor o- phenyl ) -pyrrolidine-2-yl] -
acetonitrile as a light yellowoil, Ms: We 4379 (M). d} 2RS 5SR -N- 2- 1-
4- Chl or o- benzenesulfon 1 -5- 4-fluoro- hen 1 - rolidin-2- 1 -

et hyl | -acet am de Hydrogenati on of :

(2RS, 5SR) - [ 1- (4-chl or o- benzenesul f onyl ) - 5- (R fI uor o- phenyl ) 25
pyrrolidine- | tonltrll accordlng to the general nethod of exanple
9a and subsek sarbexvliciesid {3r [5- &y uenonphenyl)-1-(toluene-4-sulfonyl

(2RsS, 53R)"Hpﬁ@l€dih@ﬂj§%§ﬂ}}@§ﬁﬂé‘ onyl ) - 5- _ _
(4-fluoro-phenyl)-pyrrolrdine-2-yl]-ethylani ne in accordance wth the

general nethod of exanple 6¢ {ll el ded the title conpound as a white solid,
mp. 103 C a'ﬁhemecqrmeomdlzsfs@ ize o) oil2whitfa] Zhe461 mceama%;h

PCT/ EPO1/ Q71 57 2 0 ro an car,bo cid 1-
4-chl or o- gengignegg ’%‘??E?E‘*ﬁéﬁwﬁs PTepYyF a?ﬂesﬁn‘l’ede@ﬁ the ’aﬁ?ﬁ’ﬁe
,(Acyl at i 051 E)f compound (EXaItI)lple 33) fron-|1 ]EZR SS|))3 [S((4 f}culoro phen)ﬁ) -1- (ltc)ﬂuene- -s;ﬂf?jn yh)-
2RS, 5SR 1- or enzen ony 5-(4 uor o- pheny pyrrolidine-2-
5 - yl] -et hﬁra?}l%ﬁ%%r é’ﬂ'—%ﬁ”ﬂﬂl % the general nethod of exanple 6c yiel ded
the title conpound as a white solid, mp. 80 C and M5: We = 451.3 (MrH+).
Exanpl e 58 ZRPEE}CSt&eprthmrhm?H@add-{1«[5{(14kﬁmecﬁsm&lj~Q¥(leuenélUsﬁlfd)1§i)ﬂll 2-

1 - met hanol %réh% };‘Z uorci) hen 1 -1-tol uene-4-sulfonvl

rol i di ne- 2- cBFEBH4iR- |Pé|°@f ginide] grysteflized fyosme pil.onhits {%}DH)FF +502° (c=1.0764 in
(2R, 59) - 5¢( 4cmbf@53npmwﬂs)npyL@ggl3§w]eH2 y.car boxyl ate [prepared from
(S)-ethyl N-Boc-pyroglutamte and uor o- phenyl ) magnesi um br oni de
according to: a) Tetrahedron Letters 34 (1993) 6317 - 6320. b) Journal of
Medi ci nal Chemistry 39 (1996) 2594 - 2888mplefd c) Tetrahedron: Asymmetry
10 (1999) 2245-2303.1 and toluene-4 15 sul fonyl chloride according to the

general met hpgk of). (- FsbriL s Ao 1 21 mpk- 4580(11%11171) pyrrolidin-2-yli-ethyl}- 2

fl uoro-phenyl)-1-(toluene-4-sul'tonyl')-pyrrolidi ne-2-carboxylic. acrad ethyl
ester as a walethyl-2btetrazoley p. 78 C [a] D2 = -36.9 (c =1.0151 in

chl oroforn) and Ms: me = 392.2

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,5S)-3-{5-(4-fluoro-phenyl)-1- (toiuene-4 sulfonyl) RN
pyrrolidin- 2-y1] -propionitrile (see example 62, regioisomer). En



(MtH{). The

(2S,5R) -5-(4-fl uoro-phenyl)-1-(tol uene-4-suifonyl)-pyrrolid ne- -carboxyllc
acid 20 ethyl ester [white solid, mp. 78 C, [cc]o21= +34. 2040709 in
chl or of or WYOAKI2IE: e 392.2 (MH—I})] was prepared from et hyCTfEPouoma
(2S,5R)-5-(4-fluoro-phenyl)-pyrrolidine-2- carboxylate. b) 12R 55 - 5-

4-Fluoro- hen | -I-toluene-4-sulfon 1 - rodgdin-2- | -nethanol Reduction
of

(2R, 53) 5- (@usr,sm)esqzqaqnwh)mrlr pleplyblenerofuchel 4 Qﬂfﬂn)ﬁ)%f&dhﬂ'zfﬁ} gﬁ}flboxw ic
25 aci d et hyl ter according to the general neth exanp ave the

title corrpoH’r?EhY's I‘&tetﬁﬁpkec%’éiﬁ:ﬂléed from O@h@htyeﬂpwc]cf.}a °-— +1CKB’Z°3(::(=CI 874D.10642
i n chl or of ogyy, )

(2S, 5R)-[5-(4 Eﬁgoro g/fns(; 763%% (2)]1{1ene 4 sul fonyl) pyrrolidin-2-yl]

-met hanol : white SO|Id _mp. 140 C, [cc]D2 = +135.9 (c = 1.0789 in
chloroform and Ms:.me = 350.1 30 (MrBsympk 62 DEC 2004 WO 02/ 02554

PCT/ EFOL/ 07135 - 34 Exarrpl e 59 2R 58S -3- 5- 4-Fluoro- hen 1 -1-

t ol uene- 4- syl 2-..h Y | i.ght
yel low foam™ [ a ==1-086 S MRPTORENL- %9 1
(MtH}y), was prepar ed I n accordance with the general rret hod of exanple 5 29
from The title compound, white solid, m.p. 96 °C, [o]p™ = -97 1° (¢ = 1.0723 in chloroform)

( 2R 59)-15- rg MSU rlg i J]l%ryeMﬂlﬁf] vgisuperggargd fnua!c]::grn ance- w%lrx ;:lgel glecrialepal gle%/llc?d-or;et han )
( 2s 5R) - 3- [ &xalpeiplE 4. Giion nmamLa-{i(@lfmow@ﬁe@dﬁw(E&ﬁéﬂ&zx@ﬂff&ﬂhj gig?olgdl%f 2lygff op
. = 'n oro

ionam de: " light yellow foam EE@
and MS: ni ePEOP3oRic zad(rmthgd)este frekanple 59501@1@@}1 Ned B2 £596.4°2 [ 10,009 pimeny |

acet am 1] - 1-rovl a) 2R5S -3- 15-
4-f| uorgl-% hélﬂSf&tﬁﬁf uene QSI4Ibe o@ﬂrhd“ rolidin-2- \1/ - rzj ionitrile
Reacti on of

(2R, 5S) - 3- [ R AR}-Bt[6r(g- lﬂhelrwplyenyl)ei-cﬁtahmme -d4 s\ foinfyt) pyicyolai- lzqﬂ]-@tdpaﬂ-yblk

ropi onam de ord t he eral__nmethod of exanpl e i el ded
FZRDSS) 3- h Sghé: a&c‘% anaﬁ +9795§?c— 1.1287 in chloroform) :EPd MS: m>//e =378.2

(4-f 1 uor o- pnarm*)) 2 j56)-3eBeradstol sHul) - 1oubERh didiidayt) byRoRRi-on AL i | e as

al i ght brown
propionic acid methyl ester: colorless oil, [0t]p® = +94.0° (¢ = 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



oil, [a}D20 = -95.0 (c -=1.0972 in chloroform and Ms: nmle = 372 (IVE)
(2S,5R)-3- [5-(4-Fluoro-phenyl)-1-(tol uene-4-sulfonyl)- pyrro%l dléﬁi Wg
-propionitrile: light brow oil, [a]D = +94.4 (c = 1.0955 é form
and Ms: nl WG03R35( M). b) 2S 55 -N- 3- 5- 4-Fluoro- hen 1 PCT/EP01/67135
-1-toluene-4-sulfon 1 - rolidin-2- 1 - ro |l - 20 acetamde The title
conmpound, colorless semsolid, [a]D2 = -7Q34_(c =1.1206 in chloroform and
M5: me =.419.3 (MrH*) was prepared as descrl bed for the racem c conpound
(exanpl e 32) from

(2R, 5S)-3-[5-(4- quoro phenyl )-1-(tol uene 4Psu?fony|) pyrrolidin-2-yl]-
propionitrilg. R 3-

5-(4-Fluoro- ) CoQENZERSHAIDR R ol At T UDrer-pP
acetam de: c 1@%&a§§d@solld [ac] D2 = +71.6 (c = 1. 1446 in chI orof orm
and Ms: me 41%.3 (MrH+). WD 02/ 02554 -35 Exanple 61 2 9 DEC 2004

PCT/ EPO1/ 07135 clo.ro anecarbo I|c aC|d 3 5- 4-fluoro- hen 1
-1-tol uene- 42 3 5% BQripHe p |

crystalli gedpf 1@11& whlte [a] 024 = -61 7(c 1 0926|n 5 chI oroforrr)
and Ms: n1e 45.4 (M+H}) was prepared as described for the racemc

conmpound ( xla npl.e 3 z frogh

(2R, 5S) - 3- [ 5~{A#HPR GbFRSprvdn - 1-th-chlorarbrreenessifonylingy() Rugsg mhshyldipyrreliding 2-
- propi oni t riylgprépi &nﬁﬁ@d&@d@r&ﬁ W r A -3-[1-(4-
[5-(4-fluoro P - (tol eng g?ﬁ?ﬁIﬁ&gﬁbpﬁmﬂeigﬂe(m&ssm3 [1-(4
pyrrolidin- Zd'g r%‘?"@ﬁ%s{‘ 1f rﬂf‘%@ﬂhﬁﬂ yrrekgding-yl)-peppiositrijeal apitde =
+60.2 (c = 150@361415;; nospeaﬁdﬂh\&mﬁ/@r—f@gsa(wws me = 445.3 (MrH "). Exanpl e
62 12R 5S -5 4 Fluoro-hen 1 -1-tol'uene-4-sulfon 1 - rolidin-2- 1
-ethyl -2- t crystalllzedfromml
white, [3af @'.5 58 4-(idero quesulf Lfpormphenyl)-perreliding -l
(MtH ) was Q@eﬂaﬂn@@cordance W|th the general nmet hod of exanple 27
from (2R, 55)-3-[5-(4-tluoro-phenyl)-1-(toluene-4-sul fonyl)-

pyrrolidin- %{¥dJoderP rtl%% o%?lzﬁg,‘l:'aéls'—[1—(4-chloro-benzenesulfonyl)-5-(4-ﬂuoro-phenyl)-
pyrrolidine-2-yl}-propionitrile according to the general method of example 92 and
subsequent acetylation of the corresponding (2RS,5SR)-{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+HM.

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,



(2S,5R)-5-{2- [5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]
-ethyl}-2- methyl-2Htetrazole: crystallized fromoil, white, M 20 = +59.3
(c =1.0812 in 20 chloroform and Ms: me = 430.3 ( MtH+). ExianﬂE@ @ﬁ’*(ZR 5S

-5-: WO 02/02554 PCT/EP01/07135
2{5(4 Fl uor o- phenyl ) - 1- (t ol uene- 4-sul fonyl ) - pyrrolldln 2"yll-ethvlF-1-1
meth 1-1Htetrazole The title conmpound, crystallized fromoil, I I ght

yellow, [a]D20 = -97.6 (c =1.0795 in 25 chloroforn and Ms: Ve = 430.2
(MtH{) was prepared in accordance V\nthEiﬁeplgggeral met hod of exarrpl e 27
from (2R, 59).-3-/ -(4-f r-hen l) - oI uene- 4- sulfonyl L

pyrrolidin-2 1 32 il pyrratid

WO 02/ 02554meEi-ERD 1/@1 5201e36 -
(2S, 5R) 5- {2 [ 5- (4-Fl uoro-p enyl) 1 (tol uene-4-sul fonyl Y-pyrrolidin-2_yl]

-ethyl {- tTI-IH-t O'cr:f stalllzedfromml light yell ow,

[ cc] D20= +1o'5 it %/ gampo ng eSSdHl %ﬂb’ﬁﬁ) BRIMET }m@hpre;@oedlm@mordm)ce
Exanpl e 64 @8h% grerd methdd apéxanimslﬁora RS YRELa 45! epfl)idin-2- 1
T e o001 (2 -
accordance with the general met hod of exanple 44 from (2S,5R)-3-[

5-(4-fluoro- phenyl) 1- (tol uene- 4- sulfq&%nhﬂpygrolldln 2- yIJ- proplonlc acid
met hyl este Dl € 5 : colorless %I|, ajo2 = -96.4 (c = 1.0992 in

B X ; b . t-sulfonyl)-pyrrolidin-2- xl]-p_rogzl} i-
(2R, 5R) - 3- [émﬂfﬂ_lﬂ-y r2)4 H@ﬂﬂé) 1 (toI uene-4-sul fonyl)-pyrrolidin-2=yl]
-propan-1-o0 Ite soll mp 960 [a]020:+97 50 (¢ = 1.1287'in
chl or of orm g VE: rrle-378 %ﬁ ); . )

[ (2R, 55)103-The e fomppend relogless ol M mife Fetdd 2 MFIINY Mas pyepactd idispcordarice -

pr opi oni ¢ aﬁitﬁtﬁ@%&h\él‘al%%ﬂ%d op@daﬁiﬁléaﬁé&&h'(ffaé é%.‘s) .P%Q (gsﬂ“%g(}ga%%l)'él 0868 in

chl orof orm aﬂlﬁ s,uif me = _406.1 (MrH+) _
4- Chl or o- betiosegdrsulfanyl)-pyrrolidm- &ﬂil&uwwﬂ&an&mthhdlhydzazum pr opi onarri de
a) 2RS 5SR -3- 1- 4-chloro-benzenesulfon 1 -5- 4-fluoro- henvl -
vrrolidin-2-vl - 20 propionic acid rretmnﬁgyfr
(2RS.5RS)-5-{3-{5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-propyl}-3-
15 methyl-{1.2.4]oxadiazole

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}- _
-methzl-|1,2,4|oxadlazoi .

The title compound, white solid, m.p. 91 °C and MS: mf e=443 (M+) was Prepared in -
accordance with the general method of example 13 from N-hydrory~acetauudme a:id SR
(2RS,5RS)-3-[5-(4-fluoro- phenyl_) 1-(toluene-4- sulfonyl)- pyrrolidin- zfyll'bgtﬁ_ic acl_d;_f"-: o




Reacti on of

(2RS, 5SR) - [ 1- (4- chl or 0- benzenesul f onyl ) - 5- (4-f | uor o- phenyl ) - py Z@PI ne- 2-

yl j -nmet hanol in accordance with general method of exanple 2531 @ ded

( 2RS, SSR) - ¥V 02/02554 PCT/EP01/07135

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

acid methyl ester as a colorless oil, Ms_3zgle = 426.1 (MrH+) 25 b) 2RS 5SR

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

pr opi onam de The title conpound, |ight Magymeypl id, mp. 114 C and Ms: me
411 (M+) was prepared in accordance W|th t he general nethod of example 3

from (2RS, 58 h .

benzenesul fo : ROED 5 ¥ VL - BYIEQI @A} C

ester. 2 9 wozl 02554 PCT/ EPOl/ 07135 37 Exarrpl e 66 2RS 5RS N-

3- 1- 4-.Chloro-benzenesulfon 1 -5- 4 fluoro-hen 1 - olidin-2- 1 - pro 1

-acet am de 2 5SR - 3-, 1- chl o benzenesulfon 1 -5- 4-fluoro- hen 1 -

vrrolidin- Zai‘lie Bé%c?f%o%ic?kﬁff% oﬂe i Fg#=d0.3 (M+H") was prepared in accordance

(2RS, 5SR) 53-Yrith {He gdikenl ﬁreﬂafuz@m&ubteqmﬂ&n @zx(sflsﬁs}@qg-(@t}ﬁimgyh@a{m gl idin-2-

yl ] - propi ona 1de a cofd r‘i9 ner al. et hod of exarrp e

(2RS, 5SR) - 3- ‘{p Be- ony —pyrro n— 2-yl}-N-hydroxy-butyramidine.

chl or o- benzenesul fonyl ) -5-(4-fl uoro-phenyl)-pyrrolidin-2-yl]-propionitrile

as a white solid, mp. 108 Cand VB: rﬁ,@m@@% (M). 10 b) 2RS 5RS -N- 3-

11- 4-Chl oro; %n nesl onvl -5- 4=fluoro- "hen 1 - rolidin-2- 1 -

propyl | - acet o,btenzenesulfonvl) 5-(4-fluoro-phenyl)-pyrrolidin-2- Vl]-

(2RS, 5SR) - [ ohieiat-bengengss! f onyl ) - 5- (4-f 1 uor o- phenyl) -
pyrroli di ne 2-yl]-propionitrile according to the general nethod of exanple

9a and t acetylation of the correspondin

(2RS, SSR) sﬁ? @T]F‘HPBOME%IHB% IgFBhMS) Hdefs‘f 0.2 (Mgw) was prepared in accordance
(4-fl uoro- ph\enﬁhl). e brietthd¥of2xMh ble 27 RMBVH A PRS B RS

general neth egﬁe]xangk ? yi el ded the ti ( e cgn}gg%§4 ﬁggﬁgpy&]&hei g%l id,
mp. 49 C an a5y ﬁbﬁgm%}'t?a@mpeﬁelr 2RS 5SR -3- 1-

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

pr opan- | - ol Reessidiaodedt of a&%&&f@ﬂﬁﬁ[(ZRS 5RS)-5-{4-{5- (4 ﬂuor henyl)-1-(4-chloro-
1- (4-chl oro- benzeneﬁul fonyl) (2 E uor o- phenyl 3 I?]
benzenesulfonyl)- pyrroh in-2-yl]-butyl}-2-methyl-

15 and MS: m/e = 450.2 (M+H").

\.

H—tetrazole, white solid, m.p. 122 °C

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 (ZRS SSR) 3- [5 (4-ﬂuoro-phenyl) 1 (toluene-4 sulfonyl) pyrrohdm-
2-yli —propmmc ac1d ' _ i




2-yl]-propionic acid nethyl ester in accordance with general net hod of
exanple 2 yielded the title conpound as a colorless oil, Ms: nie 498
(M). Exanple 68 25 2RS 5RS -4- 15- 4-Fluoro- hen 1 -1- tol LfeﬂlélEE &G4 fon 1
ol i di n-2 | WOAz/0a584de A m 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-4@ul furic acid (20 m) was
stirred at RT for 17 h, poured into 150 nil icelwater and extracted with
ethyl acetate (2 X 100 m). The conbi ndtamplerd ¢ | ayers were washed with
wat er (100 and ev DQr tedt gjve .t he 30_t|tle conpound
as a white H i SO BpRe-S S EUON DY 1 1
PCTI EPO/O?MS Exarrple 69 2RS 5RS - 5- 3 15 4- FI uor o- hen 1
-1-toluene-4-sulfon 1 - rrolidin-2- 1 12 rol -1- nethyl- 1H 1 2 4

triazole Th L 1=COl rles 443. 2 ( Mt

prepared i n%c%g%nlrngg @jﬁ?ﬁﬁls { l:)rﬂt”{\‘{sh‘eﬂ?“‘le%’éfﬁﬁbflé mfgrdldm# Yl

E'[ZRIS 5RS)54 4?@'015}‘1‘@147@3'3“0“!&@ tedﬂhé elﬂerai metltlod ofex?mplle Gcw%lded %hhe tltlﬁ com ound as
ol uene- r o) idi utyronitrile and nethyl hydrazi ne.

Exanmpl e 70 %&g{c’%‘%sg%wg g = ﬁé}F‘fgﬁf’%{f?henvl -1-tol uene-4-sulfon 1 -

virolidin-2- I - pro | -1- nmethyl-1H11,2,4] triazole , 10 The title

conpound, colorless oil, M5 me = 443B2a1(uME|'1{7) was prepared in accordance

with the ge .

( 2RS, 5RS) 9 ppc: ?lemg) 1-( toTuene—4 sulfonyl)-pyrrolidin-2-yli-propyl}-

(tol uene-4- wldln 2-yl]-butyronitrile and net hyl hydr azi ne.
Exanple 71 2RS 5RS -5- 3- 5- 4-Fluoro- hen 1 -1- toluene-4-sulfon 1 -

vrrolidinp:-2 4] oxadi azol.e a). 2RS 5RS -4- 5-
4t 1 uor o h%‘ﬁ%‘f“"-“l" (%?‘B’gﬁéf% Z‘EWL&P%FP'EI}QRYF) l (lpans4 -ilﬂfqm)l}-m’ra@lidém-ﬂ-lél-i rred
?12>F<2tS u r5 eRS;)f 4propylam1ne with rnethhgrr]lesulfonyl chsl)orlde r?é:ccz:dgljr to (’glrlle eneralrr?eot}-lod ?fn e_xample
2-yl]- butyré%ybei &’%gﬂ'ﬁc mpRyn % Lﬁ @@ﬁbP ﬁ}%ﬁd Ef&ndmﬁ@éo n )
was heat ed (M+H+)

Example 78
15 (2RS,5SR)-5-{2-[5-(4-Fluoro-phenyl)-1-( toluene-4-sulfonyl)-pyrrolidin-2-yl]-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



under reflux conditions for 3h, poured into icelwater (150 m) and
extracted with ethyl 20 acetate (2 x 100 m). The conbi ned organic | ayers
were washed with brine (2 x 80 nl), dried (MyS™) and evapoidabERi 260fhe
crude prod¥O02igax4purified by crystallization from ethyl aBerum//m«essane to
give (2RS, 5RS)-4-[5-(4-fluoro-phenyl)-1-(toluene-4-sul fonyl)-
pyrrolidin-2-yl]-butyric acid (1.45 g, vyieg 92% as an off-white solid,
mp. 87 Cand Ms: me = 404.4 (MH+). 25 _2RS 5RS -5- 3- 5- 4-Fl uor o-
henvl -1-toluene-4-sulfon 1 - rolidin-Zyapoieogey! 3-meth 1= 1,2,41
oxadi azol e The t|tIe corrpound V\/mte SO|Id mp. 91 C and VB: rﬂe 443
(M+) was: preg

RPadS )82k are-N- 8- kon(4-flvongep rege i subfopmpgrrplidine om

N- hydr oxy a@igij?ﬁa%{d%Rs 5RS) 3- _ _
[ 5- (4-fl uor o-pheny ol uene-4-sul fonyl)-pyrrolidin-2-yl] -butyric acid.
2 9 DEC 2004 WO 02/02554 PCT/EP01107135 -39- Exanple 72 2RS 5RS -3- 3- 15-

4- FI uor o- herfriatipniof (2Rh2RY)- [si:ﬁfir%wromhmvlaflo(tpmene-zc-suifonyll:pyrmh&m-zw 241
oxadi azol$ Thepjlahk ggglg

pr epar ed in-Bgc %r da%cicem th&%lﬁ%ﬁge?%?d J)fe JI) lev&yéﬂgg&h% t@fm&%")gﬂéﬁ
(2RS, 5RS) - 2-4®Iquless piydY:- rpffen973>1ﬁM¢?bDuene 4 sul fonyl ) - pyrrol i di n-2-yl]
- N- hydr oxy--butyram di ne. Exanple 73 2RS 5SR -5- 2- 1-

4- Chl or o- benzenesul fonyl ) - 5- (4-f | uaro- @Qgﬁl%) gjpvrrolidin-2-yli- eth 1

- 2-nmet hvl - 2H—tetrazo|e 10 The t|tIe corrpou col orless gum I\/S rrie =
450. 2 ( MrH) 18B2:98p ki aiddlg-(dnFlueronphbn syl fpop \ {epropyidib
27alb from 15@@,11@&5 (4-fl uoro- phenyl) 1 (4 .-
chl or o- benzenesul't ony -pyrrol i di n-2- yI] -propionitrile. A second product
of this reaction waszi?\FS 5RS) - 5-[4-[5-(4-fl uoro-phenyl)-1-(4-chloro-
benzenestf f GHpFLiRHYH ¢ 1585}&2-(9-13}10!%9%‘1}’]1) -(todednet4 Qtﬂlfam'l)ﬂa;a‘od»lfelm @kjll-e
solid, mp. &gﬁylﬁnléé(o%f% 1M mﬁ%ﬁ mﬂﬁ%@ﬂ’ﬁr &Mﬁli# %gﬁ@fﬁg, Sf ol 3R -2

4- Fl uor o- he - 1-tol'uene-
Met hyl at i on dé¢hloromethane (10 ml) at RT and purification of the crude product by column

1 han 101 - SCraroptdtRy OnRIRR o gt d L Moo A B CEd b L

conpound as 2s & 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



20" tolorless oil, Ms: rile = 378.2.(M+Hf). Exanple 75 2RS 5SR -3-C clo ro
1-5- 2- 15- 4-fluoro- hen | 4-sulfbnvl).-pvr-r-olidin-2- yll roI|d|n 2-

~ethyl|-[1,2, 41 oxadi azole The title conpound, white solid, mpt9 Pﬁ@dﬂﬁ‘hd
M5: me 456.4 (M) was prepared in 23 accortance with the general nmethod

of exanple 13 from N-hydroxy;c pr o arb m_di

(2RS, BSR) - 3- FOMPI SQEIACOHRER, P ‘g gotebytacstaden o 3%5&? srrppynd (047 g,

2-yl]-propio erd@f%y'asaZolaﬂEEGﬂZWm/\é\Q@zy@a\'ﬁm*E’CT/ EP01/ 07135 - 40 Exanpl e

76. (2RS, 5RS)- N 13- -

4- Fl uor o- phenyl) - 1= (toI uene-4-sul fonyl) - pyr %I idin-2-yll-gropyi - benzam'de

Acyl ation of (2RS, SRS)-[5-(4-Fl uoro- phen@’f")‘“ e83 - -

|- (tol uene- 4¢5ud £0aW) ) 2 DG HQY-bBH RS Y3 i mehBLRRYS AT -1 18weRE 4L fitfoh @) IyProlidine

'general et hoa Oof  exanpl e bc yl el'ded the titlré conpound as a colorless

oil, M5 me = 481.4 (MrH* 77 2RS 5RS L3-[5 4-Fl yoro- henv

_1- (t ol uerse- MahylaGon pf (2R $R$itr Tg‘(‘iﬁuomrphleﬂyl)ﬁe(tﬁm&ﬂ ftdfcmﬂ)d@fq@ldm 2-Y1]-

Reacti on of

(2RS, 5RS) - | 5ELRAYT Lskacoqeding to the genex lﬁ%“rﬁ}e"’d of e’?afno‘?nlesyf%?ﬁdrgﬁetélerf? FRqund as

propyl am ne hghifveﬁawrmhéé&lmtmyﬁ%:hl(b?ﬂ&lé according to the gener aI met hod

of exanple id yielded the title conpound as a white solid, mp. =123 C

and M5 me = 455.3 (MrH+). Exanple 78 15 2RS 5SR -5- 12- b5- FI uor o-

“heri | -1-toluene-4-sulfon 1 - vrrolidin-2- 1 -eth 1 -1- rrethyl

(1 2,4) triazole The title corrpound white solid, mp. = 145 Cand M5: me
429 5 (MtH}), was prepared in accor dance wth the general nethod of

exanfple 26 from (2RS, 5RS) - 4-[5-(4-

f1uoro-phenyl)-1-(tol uene-4-sul fonyl) - pyrrolldln 2-ylj-propionitrile and 20

met hyl hydr azi ne. Exanple 79




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: We = 429.5 (MtH}), was prepared in accordance 25 with the geémepat 2
met hod of exanple 26 from (2RS, 5RS) - 4- [ 5- (4-43 uor o- phenyl ) - 1

(tol uene-4-sul fonyl)-pyrrolidin-2-ylj-praopi on'it rile. and nethyl hydrazi ne.
WO 02/ 02554 -41 2° 9 DEC 2004 PCT/EPOL / 6¥amB &%npl e 80 2RS 5RS -2 2
2-Trifluoro-N 3- 5- 4-fluoro-hen 1 -1-toluene-4-sulfon 1 - rolidin- 2- 1 -
ro 1 -acetam @9esARS)AL{RD5-Pd-Fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yll-propyl}-
(2RS, 5RS) - [ 5-(4-1T'uor o- phenyl) -T-(toluene-4-suffonyl)-pyrrolrdrn-2-yIj-
propyl am ne aﬁiﬂﬁﬁﬂglﬁ o the general nethod of exanple 6¢c yielded the title
compound as a colorless oil, M5 W = 473. 1(MtH*). Exanple 81 2RS 5RS - 1-
3- 5- 4-Fluorge, 4 =11 ol <=5 W v, Rk LN 72 - = 3=
et hyl -t hi ourg}'f tﬁ'tgé lﬁg]mea%%?%?i cgﬁﬁ‘ﬁess ot WS /e 228 5 (A ) was }Sl:eparerﬁnjaccg‘rdance_
( 2RS, 5RS) - § 5-with fhagenera neathdd of exarnple 82efroms(ARGTRA)) 24§§rchivirogirop @) 4p-{4-fluoro-

propyl am ne ( L1 kB3, Il i 2 I i e (117 nmg, 1.59
mml) in di cﬂ%fegygrlnétoﬁgeﬁlg?i%lfc}%?ﬁg{mwg%gﬁ%t&ﬁ ?ﬁ%}éa ?’%‘n of the crude
product by columm chromatography on silica gel (ethyl acetate) yielded-the

title conpound (0.48 g, yield 80% as akwhnpk 8Ham MS: W = 450.4
(MHH'' ). 15 e, 82, 2RS,5R - - .

-1-tol uene- Sl T ST PUCIE e gLt S Lo Y 2 e Y
-2-. 3-chl or o-1H-®ywdzokb- 4-fluoro- hen i -1- toluene-4-sulfonvll- olidine
Re%c_ti on of

(2RS, 5RS) - 3- [.&- (.45 f 1 uor o- phenyl ) -1 -. uene-4:sul L) -pyrrolidi.n-2-ylj 20

b opan 1, 8 - SR sege o ihgolutret oMbl 478 SRS, 55 pisaed 18 sccdidente

(2RS, ;5';?5)5' (Zzl(v]?iltl@ H{ecg’eﬂﬁral n-l;e)thcid of eﬁample Sib ﬁ'olrr:c (2RS|,E);RS)-2-(3-|c_}ﬂdo_ro-propyl)-5|~(_4-f]luoro~
propyl)-5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidine as a |ight

br ow sol i d, rﬁ}f?!l)’lé-%Et‘)bl%d‘iwé%rr#)épgfe%%a{l‘ﬁ/#ﬁ@)’fﬁsylﬁzRs 5R5 -1- 3- 5-

4-Fl uoro- hen -1-toluene-4-sulfonvl - rolidin-2-vl - ro | -



1H | I ,2_,41ltriazole 25 To a stirred solution of 1,2,4-triazol (105 ny,
1.52 mml) in DMVF (15 m) was added at 0 C sodi um hydride (61 , 1.52
mmol ; 60%disp.). The mixture was stirred at,RT for 1 h, cool ed $ O Cc2lhd
(2RS SRS) - 2- (3-chl or o- propyl ) -5-(4-fl uoro- phenyl) 1- (toI uene-4

sul fonyl)-pyrrol dine (0.50 g, 1.26 rle)E%%ﬁa itgggd The reaction mxture
was stirred at 30 RT for 3 h and at 50 C h, poured into ice/water
(70 n) and efPRSBERBDS-Yb-(4dledrbasteael) Hiailbchexd iﬁl@oﬁﬁWvaEbdeﬁcﬁrbnnﬁdmvlL

organi c | ayers. were shed with water (70 ni) and brine-(70 m), dried
(MS™) and e@#ﬁ%ﬂﬁg The crude product was purified by -42 2 9 DEC 2004

col um chromat ography on silica gel (ethyl acetate) to yield the title

conmpound (0. 4Fhditle ¥orapdusd, %lc&&s@om MQ%&&S 490)5, (MM ™Y, Wha@ prepa2dll in dcbbifdahce

2RS. SRS) - 2- | h
5 (3 met nbxy i S EererireahogREoRIals Fanfom (RS RO chloperagPER oft-Soro-
(375 579) 3 (Sd] onaepbesikie it ey o

pr opan- | - ing to the gen nmet hod of exanple 8 yielded the title
conmpound as l'i ght yellow oil, = 392.2 (M+Ht). -43 Exanple 84 2 9
DEC 2004 (2RS, 5RS)-1-{3- [5- Example&? '
(4- Fl uor o- phepyls) : )

| H i m dazol e 717 na : 4 |
prepared in alﬁﬂmm S wth the general rret hod of exarrple 82b from

(2RS, 5RS) - 2- (3-chl oro- propyl ) -5-(4-fl uoro-

phenyl) <134 Obhefts &aBblLSEXLIRY SN e 2090 30k PR3 Brep Rt R cBRiance
[ 5- (4- Fl uor o-whietlyd gentrdltroéthed of deasplé Bﬂyfr))ﬁpﬁ/lRSgﬁRSjl-Zl—(Z—cjrﬂdre];ﬁnp]dyﬁ (4-fluoro-

1H le 1 h Iyt 428.5 (Mt
vvasp%pli Zf)gr gd &#f‘zﬁeﬁ'ﬁﬁéﬁ?}%E‘ﬂ%‘%‘*’hﬁ%ﬁ@h@?’sﬁﬁmw exarrpl e 82b 1£ro|r;1|})
(2RS, 5RS) - 2- ( 3-chl or o- propyl ) -5-(4-fl uor o-

Example 88

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)-
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-
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.



phenyl)-1-(tol uene-4-sul fonyl)-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 )-4gyrrol i'di n-2-yl | - progyd DEC 2[]01,
2Htetrazole The title conpound, colorless. orl, Ms: me = 430.5 (MH+), was
prepared in accordance 5 with the genera%x rrelglggq_ of exanple 82b from

(2RS, 5RS) - 2- (3-chl or o- propyl ) - 5- (4=f | uor©-

phenyl ) - 1- (t ¢hR8BRS¥-2s[BL fSofayFliofy:phehyiiHl A@okaadle-1 Hul foh idasrelidme-anyil -©r8gyl RBS
5RS -1- 13- 5- 4115! Horo- hen | -1-toluene-4-sulfon 1l - rrolidin-2- 1 - ro 1
_ 1H-t et r azomaethyl-2fetrazole conmpound, colorless oil, Ms: me = 430.5
(MtH*), was prepared in accordance wth the general nethod of exanple 82b
from (2RS, SRYreditl ot Uind; &ﬂ@ﬂé’s'sbﬂ?hffsafxﬁlle&ﬂﬁlti (M+H"), was prepared in accordance

henyl 1-(tol uene-4-sul f onyl rrolidin 1H-t et razol e.
?2R5y5?q5) _5|(\|_ with the general meth)é)d) ofp X mple 82b i‘%omr}ZRS 5RS)-2-(3- chloro-propn)}i) 5- (4 ﬂuoro-

[5-(4-F Lor O gl ﬁf/l?'ll(taru%?'f;%%nﬂj%fd}mﬁ&arRVS-h?éthﬂLﬂ{-%EﬁfHole.pr nvil- 15

i sobutyram d atfon o

(2RS, 5RS) - [ 5- (4-f | uor o- phenyl ) - 1- (t ol uene-4 sulfonyl) pyrrolidin-2-yl]-
propyl am ne according to the general rretﬁmnﬂﬁ 9¢xanpl e 6¢ y| el ded the t|tIe
conpound as ,8p&£ekhLa £ |

(2RS, 5RS) - 1- er
|)-pyrrolidi rrnetﬁﬂyll’ri-m m | - 4- rret hyI 1H—| m dazol e The title conpound,
colorless oil, M5 me = 442 2 (MtH}), was prepared in accordance wth the

g(;(zaggr S:QS) NELh eqmegc)fa%n oru&gy o%és??ﬂ]; M?o jfe=444.4 (M+H"), was prepared in accordance
phenyl ) - 1- ,(twltleﬂﬁhg@n&lal fnethold)ofeyample 8hbrfeomr(dR8,5R8)2y(3- dtlotrorpayzyd)-8- (42fuoro-
Exampl e 90 | 2RS, ) - 1-13-f5-(4-Fluoro,.,. _

phenyl ) - 1- (t @%8)5&'534(%\%1“B‘ﬁyﬁ“jém’/’b'rpa’lrf‘%hdh‘-‘ez@%ﬂ TR E-FERIRf- 1H- i i dazol e
The title conpound, colorless oil, M5 me = 442.2 (MH+), was prepared in
accordance wth the general rret hod of eRedmple 982b from

2R RS) - 2- fl
(2RS, 5RS) io I 5- é fF B enyl)-1-(toluene-4-sulfonvl)-
15  ylmethyl]-[1.2 4)oxadiazole

rrolidin-2-

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-f1,2,4Joxadiazole

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.



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 uor o- phenyl ) - 1- (t ol uene- 4-sul fonyl ) - pyrrolidin- 22°9] DEL itk
~-propyll-5- nmethyl-2Htetrazole The title cotfhound, colorless oil, M5 me
= 444. 4 (M+H ), was prepared in accordance 5 with the general nethod of
~exanpl e 82b from (2RS, 5RS) - 2- (3- chl or o- prEéfB?lIP}QQSS-M-fI uor o-

EQS?%: ) - 1 (Lot 1R085r- S5 (Pl oro e 11 /afie RO St BRI yerdfdih &R &Rh Y
(2RS, 5RS) - 1- : mi nyl)-1(tol uene-4-sul fonyl)-pyrrolidin-2-yll
uropyl -5- nmeth |-1Htetrazole to The title conpound, colorless oil; Ms:

mMe = 444, .4 . ' dapce . W thy, t ener al .thod'of‘

exanple 20 1l PBRBIEIRRE T SEMSIRNES a1ty KD, BT Blebardi

- phenyl) - 1- 6t chaserdante siithfthagénergdynethbd dif mearapld 26 fraeh (BRS,IRE }-¢t[5a(@cfleoro-

. Exanpl e 93 _ - : . ] '

" (2RS, 55R) - 3- GRIBHr biliatuenerdsylionl);pyrsolidiarAivil-2retopitgls andimethilyvdrpsingy r o)

~idin-2- 15 lmeth 1 - 12 4 oxadi azole The title conpound, white solid, mp.

102 Cand MS: 'mm/e = 442.3 (M), was preExaegld9s accordance with the
general net ho Qf f N- C -t}?zimnoﬁ and
2RS, 5SR) - 3-[3 : ety % 8-S HUOT B

(2-yl ] -ac)et [ c[ acid which was prepared by hydrol ysis of

( 2F€Si SS_R% - [ I!S-Ré&d&i%{dﬁ@k&%)és %%Qﬂdcﬁflg'{ﬂféﬁyﬂdsHbft&ﬂﬂ@-s&fﬂdyﬁ'—ﬁﬁirﬂﬁcﬁnﬂ-]yI]-

i dor o- phahy 955K R BB Aictu PR Py ster Bfatism 2B 3SR I Frltpfluoro-pheny 1.

met hyl - _11, 2, &Lma@uaﬁmoﬁyﬂ{]ﬁnﬁdmk@zC,qrraeumcid,ﬂmmitﬁmna SurfinRm APFide f8leq.)

M5: mle = 416, 2 (M), was prepared in 25 accordance wth the general .

met hod of exaimpTaF 28Ry eanerunyaroup aadarysialigasiondrem EE/hexane yielded the title

2RS, 5SR) - 3- [ 5::445 - b A= aul lidin-2-yl]-
( ) - 3- [ &sth oﬁﬁgégngge%%@,@%%%% tglgl-l&'ﬂ@s.‘}nfé $00y Nrynyrol i din-2-yl]-ac

etic acid. -46 2.9
(2RS, 5SR) - 3- 15- (4- Fl uor o- phenyl ) - 1- (t ol uene- 4-sul f onyD- pyrrol i di n-2-yl net hy
1]-1- 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.



met hyl-1H[ 1,2,41triazole The title conpound, light yellowoil, M5 W =
415.1 (MtH*), was prepared in 5 accordance wth the general nethod of
exanpl e 26 from (2RS, 5RS) - 4-[5-(4-fl uoro- 7. 2 9 DEC 2004
phenyl ) - 1- (tol uene-4-sul fonyl)-pyrrolidin-2-yI]-acetonitrile and

met hyl hydr azi ne. Exanple 96 2RS SSR 2- uoro-hen 1
- -1-toluene-4-sulfon 1 - rolidin-2- -et%’éanclyéle duction of
( 2RS, 5SR) - 3- [[2R$.85R}-adRd5pMeFivbro- h iyl)-0 siveludne dishlfonyl) -pyyrolidi-adivit-2ehydll 2H-
lo acetic acid mai hyl ester, prepared by esterification of
(2RS, 5SR) - 3- | uor o- phenyl )-1
(toluene-4-sul fonyl)-pyrrolidin-2-yl]-acetic acid, with lithiumalum num
hydride (1.57Te@ title dohpbiRda¢olbtless «wynmﬂ %WM\SLEO(MJPHWN’& Igﬂ-kebdrééﬁﬂl @étorddiBe

EE/hexane |eI3‘e thet tle conp fl A- m e
364. 1 gﬁngré myethed of ox examp e 82b from (2RS SRS) 5B chlbro- ethyl) -5- (4 fluoro-

(ZRS SSR) 1- Q- h) yl)-nyrrolidin-2- 1
ethyl]. 1H 1””“9"3 g?be:ll# gegﬁgpgfemg r#; {dg{f Cﬂo‘lolfltitg%zfog{, VB me = 414.1
(MtH ), was prepared in accordance wth the_ general nethod of exanple 82b
from (2RS, 5RS) - 2- (2 chl or o- ethyl) 5- (4- fExampAﬁIOO '
phenyl ) -1-(t @by 41 C I
15- (4-fluoro™20 pi ' ‘ ' YT ] -

accordi ng to;ng;beneral nethod of exanple 5, and IH-|n1dazoIe Exanpl e 98
2RS 5SR -i- 2- 5- 4-Fluoro-hen 1 -1-toluene-4-sulfon- 1 - olidin-2- -eth 1

Aol SR T S BTN 6053 o (T R R Sl
exanpl e 82b Mﬂmhega&rsﬁsythzd(ﬁemhpmazb fﬁdzh)(ERS,sﬁs)-Z((Q-d}ﬂom -ethph)e4-fluoro-

]Iéxgit’rg: gegg ?f% {{}g%y tg]?gl){eztl-(sg fog{flr)]epy%rno idine apr}/cf 16}%(%&3&212016:4 729 DEC 2004
(4- Fl uor o: phenyl) 1- (tol uene-4-sul fonyl)-pyrrolidi n-2-y| | -ethyl|-2H

tetrazole The title corrpound col orl ess Exhin,pld\@l W = 416.2 (M+H+), was
prepared i 0 g Lot epgene,d), rethed ot o
phenyl ) - 1r5(t @ Qg]ﬁlﬁorgul fonyl )-pyrroli d| ne and 1Htetrazole.

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.



Exanpl e 100

(2RS, 5SR) - 1- 12- 15- (4- Fl uor o- phenyl ) - 1- (t ol uene- 4- sul fonyl ) - pyrrol2|g:lo|35229mll :
-ethyll-1H_ tetrazole lo The title conpound, colorless oil, M5

416. 1( MtH+), was prepared in accordance w th the gener al met hod of exarrpl e

82b from (2RS, 5RS) - 2- (2-chl oro-et hyl) Eﬁé
phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidi “}PA% tetrazol e. Exanpl e 101

12RS 5SR - 1- 2RSHSRI-1F|24[8-04-Fhesto phehyll ql (16)nenéd-4 ssﬂlﬁ)ﬁ@n:lpvrrdlrd@dnzdﬂheﬂrﬂlzz-_
-eth 11- 1H 15 Irl azcil e The title conpound, colorless oil, M

415. 1( M+Ht ), - accordance wth the general nethod of exarrpl e
82b from (2RS, 5RS) - 2- (2-chl or o- et hyl )-5-(4-fl uoro-

henyl ) - 1- (t ] | 102 20
P e ety s s (ary g Frpsin

rolidin-2-% |qw@q449cqw1thlhwu¢kalmth@épf@@mpée §Heirom ( S@%Rﬁ)om?efchl@m@méw

oil, M n1e Hy)_ € ral
met hod of exarrp 8%’}& om 2&8%%%{8 ?Zﬂ)ﬁf‘l gir;lgé et %/ﬁ? 5: (4 fF&ﬁg?ﬁ;ﬂ?&
phenyl ) -1-(tol uene-4-sul fonyl) - pyrrol | d| ne and 5-nethyl -1Htetrazole. 25
Exanpl e 103 (2RS, SSR) 1- 12- C5- (4- Fl uoroExampleIOS '
phenyl)-1-(to .

met hyl -1 Ht et e co ’ 0 ' ' '
(MrH}) , was m@h}h___—iinm_iﬂglg)r dance with the gener al ‘et hod of exarrpl e 82b
from (2RS, 5RS) - 2- (2-chl or o- et hyl ) - 5- (4 fl uoro- 30 :

gggngg% 411§t8°i§‘§e§tﬁ}% cgr%éf A Yight P03, B S AV R BUDE N Had Slep%dhe 2 9
(2RS, 5SR) - 1- I&c@ﬁaﬁébﬁthldﬁ@geph&dyﬂlethdd (;f@daﬂ@ﬂeSZb &uhfmws&sm (Dchidiovethyl)-5-

w2 2o, 5 (WRtyo HsEY e Gpiafusker s leogpaaREtR and Rogbi ARl o

exanpl e 82b from (2RS, 5RS) - 2- ( 2- chI oro-et hyl)-5-
(4-fluoro-phenyl)-1-(tol uene-4-sul fonyl )Exppipletesli ne and

4-methyl - 1h-1 A3\ - 12-15- (4-Fluoro-phenyl)-1-(toluene-4-sulfonyl)- pyrrolidin-2-yll-ethyl}-1H-

15 imidazole

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
asa hght 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-105 12RS, 5SR)-1- 2- 5-(4-Fl uoro-phen

|)-1-(tol uene-4-sul fonyl)-pyrrolidin-2-yl-ethyll-2- meth 1-1H i m2dadsl eyio
The title conpound, light yellowoil, Ms: nlg,= 428.5 (MtH ), was prepared
in accordance with the general net hod of exaffp[e 82b from '

(2RS, 5RS) - 2- (2-chl oro; £t hwl ) - . ‘ )
(a1 uor o- pheft Bfiied Bt (i Semelnspahygn s s (dichiggpmethane/methanol 19:1) to
4-met hyl - i H i givel dzetlitte corfsanmd 6. 1808 8R0H3Ss aSMiteXbam, MS: m/e = 414.3 (M+H").

2- (5- (4-Fl uoro-phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidin-2-yl) -ethyl |-1H
15 i m dazol e a)

(2RSS5SR) - 2- 12- (5- (4-f | uor o- phenyl ) - 1 - ( t BXaBRE 875yl f onyl ) - pyrrol i di n- 2-yl |
-ethyl | - car bogg seebyqs.- [Qudahdrdtpiinyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-v1l-propyil-
(2RS, 5RS) - 3=(5-(4-Flugro-phenyl) -I- (t ol uene-4-sulfonyT)-pyrrolrdin-2Z-yI'|-
propan-| - obP a&d@dﬁ@ito t he general nethod of exanple 29a and purification:
of the crude 20 product by col umm cromat ography on silica gel (ethyl

acet at e/ hexan-@hé.ng;): 8 %uﬁaaﬁnﬁesﬂaam, KIIE( %nl(e 4285 a— was repared in accordance to
5- (4-fl uoro- phenyl) =1- (t ol uene- 4-sul f E rro ?

- et hyl } - car boshel genbrplimetlaed of dxarpiple m&@w(a 5R5)-3ﬂ§5(45mr029h®¥1)51 ~(toluene-4-
4- Fl uor o- hen I oI|d|n2vI -eth 1 - 1Himdazole
25. To a cool e%fog%l)é}ﬁ&%ﬁgfz;—flﬁ' bgl? #u"[l on of

(2RS, 5SR) - 2- { 2- 15- (4-f | uor o- phenyl) 1-
(t ol uene- 4-sul fonyl ) - pyrrol i d| n- yI} etﬁlyarppkemﬁoxal dehyde (1 30 g, 3. 46
nmo) ) was ’s';, Q.8 i ) )

hydr oxi de 1.5 : ' ; i

at 0 C and 15methy-1RFimpbuokd into water (30 ) and extracted with
di chl oronet hane (2 x 50 m ). The conbined organic 30 | ayers were washed

~with bri t d duct, 2 9 DEC
2004 45 uebhbte FPRSE T HRY PAP OB s s PErEL e Bl by
(di chl or onet hmaﬂiymidm@bﬂzRS%R) 2tpz [9{4-Bubtephéryle 1 (esipanmnd-siforhyd)-gyrrdhtin-2

as a white fo

L2RS, 5RS) - 2- 1 iR f%hwiklg -foials AP’ %Hftgé'ﬁggif‘eééll?mﬂ)f’fﬁwlﬁ}fargcif’FFﬂZYlyll
- ropyll: 155 ibdidd, %&i&z:ohyaiﬂ'dte tltle conpound, white foam Ms: mle = 428.5
(MtH+) , was prepared in accordance to the general nethod of exanple 106

from (2RS, 5RS) - 3-[ 5- (4-f 1 uor o- phenyl ) - 1- £t ol uprie4-

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). |



s'ulfonyl) pyrrolidin-2-ylj -hutan- [|-ol. Exanple 108 10 L2RS, 5SR)-2-J2-1
f 4-Fl uoro- phenyl ) -1 - (tol uene-4-sul fony)-pyrrolidin-2-yll-et hyI | -4, DEgrquIg
1-1H i m dazole The title conpound, |ight yel,_},d)w oil, M5 ne 428.
(MtH+), was prepared by nethylation of . :

(2RS, 5SR) - 2-[ 2-[ 5- (4-fl uor o- phenyl ) - 1- (tg#;ﬁﬂg-ig-sul fonyl )-’pyrrol I di n-2-
yl)-ethyl}-1Him dazole in accordance w gneral “met hod of exanple 8-
(et hyl 15 i d@RcES)-25 €0 SHid-Fhebrb gehenyBXB (1ol wenko8 sl BRS5he olidtid-2=yi] -ethyll-1H-
(5-(4-F uoro-ghgnllgg 1-(tol uene-4-sul fonyl)-uvrrolidin=2-yll -propyll -1-
met hyl -1 H-im The title conpound, light yellowoil, M5 W = 442.2
(MtH+) , was prepared by 20 nethyl ation of

(2RS, 5SR) - 2- er{e%ﬂéc&dupahm MR YbAm I MS: lenersdr @Mkiupwh AL mlo%iwr%—

yl)-propyl }-1H i m dazo I n accordance wth the general od exanhple 8

(et hyl i odilde3o9sochlorofoyy) ivee prepared HEG QZID&S)'EQSEiélqok@phmyl) -1-(toluene-4-

einyl 1 m HEAHPTRR L ol A s i i R Bl ot el
414. (I\/HrH+) @ad-[ OC] 02 = -96.93 (¢ =5 1.0399 in chloroform was prepared
from (2R, 58)-3-[5-(4-fluoro- phenyl) 1 (_toluene 4-

sul fonyl)-pyrrolidin-2-yl]-propan- F£ or?gnce with the general
[5-(4

nmet hod of exanple 106. Exanple 11 1 (2
Fl uor o- phenyl(prl
1-1Himdazole The fitle c?rrpound

and [ a] D@—MMGMQWO in chloroform, vvas prepared by rret hyI ation
of (2R 5S)-2-{2-[5-(4-fluoro-phenyl)

1- (t ol uene- 4-gul ‘ 548“1] neacegr

with the gep%%atﬁt?@yc{%%%yr{d;’ ﬂgmg}kﬁf)% %i ](Mrrg T %Sd }ijﬁélgg P dr 9 7d

Exanpl e 112 0.2770 in chloroform), was prepared by methyiatlon of (2R,58)-2-{2-[5-(4- ﬂuoro phenyl)—
1-(toluene-4-sulfonyl)-pyrrolidin-2-ylj-ethyl}-1H-imidazole in accordance with the
general method of example 8 (methyl iodide, sodium hydride).

15 : Example 112
henvl)-1-{toluene-4-sulfonyl)-

1,2 41triazole

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 according 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.



(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, cqlorless
oil, M5 mle = 429.2 (MH) and [a]B2 = -73.} (¢ 0.3011 in chl SroPBE s

was prepared in accordance with the general “rret hod of exanple 20 82b from
(2R, 5S)-2-(3-chl oro-propyl)-5-(4-fl uoro-phen lif -(tol uene-4-sul fonyl)-
pyrrolidine, which was prepared from (2R -3- 1 5- ,
(4- f 1 uor o- phepyb3)-1-{6t[6H{acFigorb-phetyl L hykdluaye-dahifohiyd}-Byneblidinr DyHmiopyl}-1H-
according to the gener al nethod of exanple 5, and 1Htriazole. Exanple 113
25 2S 5S -1- az 4- Fl uoro- henvl -l-toluene-4-sulfon 1 - rolidin-2- 1 -

rol -1H imdazole The title conpound, colorless oil, M5 W = 428.5

MH d oE - 3 50rd. 0. /chl + epar gdé g —
gccor élaﬁ(r:]e v'\\/nqpﬁe qftﬁecogfgjr? 21;1 gfco%ﬁlﬁgégb&gé%% g%%%r %ﬁri‘nﬁ& Ul 8?!74 &=
(2R, 5|S) [12_5( 3002815610 chibegfyt hh), Svds répared in pdronddiye withithé gareraldnethbil ofiyxample
i di 1H i, 1 le. .:51 29 04 Ex 2S 5S 1- .3- 15-
B H vor o e 2p fom (TR ISR S:chlibrmpyh SRR BER L Rfudie SRR o

The title cow@-mmﬂqﬂ.@y&zmel, MS: W = 428.5 (MtH+) and [a]1)2 = -67.7
(c 5 0.2955 in chloroform, was prepared in accordance with the general’

nmet hod of exanple 82b from

(2R, 5S) - 2- (3-chl oro-propyl )-5-(4-fl uoro-Eﬁﬂ‘EﬁS]/‘T}l-sl-(tol uene- 4-sul fonyl ) -
pyrrolidine 5% L Spyi£1-(4olibiea Gultefyl)-pvbrolidine
3-metho - ro - on 1 - vrrolidine 10 The title conpound,
colorless oil, Ms: me = 392.1 (MrH+) and [a]D2 = -82.7 éc =,,0.2682 in
chl'or of or 1 , Theedithreparceddi eplades oilaMe mierh332e(Mehe) and tatnod -82-7efeampl e
8 from(2S, -3~ 5S¢ 4-4 | uor o- phenyl ). .

1 (Lot uene. PoAGain ShibrotayRt. T R RS edin acseripmse pitithe gszasiah aethog of example
(2RS, 5SR) - 2- (feorht(b818Y)- B4 By(U fhiprdSHehyi)s Io¢iphene-4-sulfonyl)-pyrrolidin-2-yl]-propan-1-ol.
yl)-1-(toluene-4-sulfonyl) pyrrolidine 15 The title conpound, |ight yellow
oil, M5 me = 392.2 (MtH+), was prepare].:? 'nl 6cordance wi th the general
met hod of exanple 8 from (2RS, 5SR) - 3- [ 5- 4" 11o1- phenyl ) - :
2RS,55R)-2-(2-Fthoxy-ethyl)-5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl

rrolidine

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. '



1-(toluene-4-sulfonyl)-pyrrolidin-2-yl] -ethan-1-ol and ethyliodide. .
Exanple 117 MM = -

-2-(2-Cycl opropyl nmet hoxy- et hyl ) -5-(4-fl uoro- henl)-l-(toluene-41%%@ﬁ€dm&¥
20 pyrrolidine The title conpound, light yePEow oil, Ms: me = 418.3
(MtH+) , was prepared in accordance with the general nethod of exanple 8
from (2RS, 5SR) - 3-[5-(4-fl uoro- phenyl) Example'119 :
1- (t ol uene- 4-sul |

cycl opropyl ; P
-1- tol uene- @@hﬂﬁtﬁj_m&_lm@g&ﬁudun 1-roi -1- rrethyl 1H—[ 1, 2,41

triazole The title corrpound colorless oil, Ms W 443.2° (IVHrH+) and
R X AR e B TR Tt
(2S, 59) - 4- 5{5'd§b2f9|1HQBR>rt9ﬂB%¥ |w))’as]pr@15£'le&'?d‘§cc6rcﬁ%éﬁﬂﬁ|the Eélr'iérﬁlhhéthﬁd%f&*dmplét%

ronitrile 30 and hyi hydr azi ne. -52 004 Exanple 1 F
5R) - 3- (3-f 5- (fmrm(%ﬁ&) @1{ér{ﬁfi;uoromhwwéﬂe&aheuﬁ!cﬁrﬁ@fp)iw;@mhddﬁ*ﬁ P ﬂgppiﬁpﬁﬁ&ﬂ

I11- meth |- i) ole The title conpound, colorless oil, M5 me =
443. 2 (N%H+)%§-éﬁf%f%% &m 3 7 (c =5 0.3929 in chloroform, was prepared

I n accordance with the general nethod of exanple 26 from
(2S,5S)-4-[5- (4f|uoro phenyl) 1- (toluerﬁéﬁﬂmPl%M‘Oonyl) pyrrolidin-2-yl]-buty
d

ronitrile angdp ﬁwa_g Rygrolidin-2-yl]-propyli-

3-15- (4- Fl uordg=p

6- di met hvie p)&[,&-mrdeuhubgmgﬂ@SRS -4- 5- 4-fluoro- hen 1 -1-tol uene-4-sul fon
1 <4 vrroI i din-2 -N butyram di ne

a) (2RS,5RS)-4-[5-(4-fluoro-phenyl}-1- (_oluene- 4-sulfonyl)-pyrrotidin-2-yl}-N-
butyramidine

{2RS,5RS)-4-[5-(4-Fluoro-phenyl)-1-(toluene-4-sulfonyl}-pyrrolidin-2-yl]-N-hydroxy-
butyramidine (1.1g 262 mmol) was dissolved 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 (2RS,5RS) -4- [ 5- (4-Flu oro-phenyl) -1- (toluene-4-sulfonyl)
-pyrrolidin-2-yl'] -Nhydroxy- butyramdine (1.1 g, 2.62 nmmol) Wzg%‘ ssol ved
in EtOH ( 50 mM) and acetic acid (5 nm) and 5 hydrogenat ed on
roomterrpgrature for 2h. The catal yst was f| fered off, the flltrate
evapor ated and the crude product crysta om satur ated NaHCGO3
solution'to give (2RS, 5RS)-4- I,Ek%:%ﬁﬂ: 1

[ 5- (4-f | uor o( P ByR)-2 12 I50{ ERSrdtphitih : i idinpR-yll-ethyl} 46-
but yram di ne 0.%1 g, 76(@ as a light brown solid. b) 1 2R5 5RS -2- 3- 5-
4- Fl uor o- he@QLREUYI-PYL €4-sulfon | - rolidin-2- 1 - ro vl - 20

4.6-di methvl -pyrimdine A stirred solution of .

(2RS, 5RS) - 4- h‘ie(tﬁrefdow&nﬂhﬁgwdoy)eﬂéw(oﬁpmnﬂeAwmlaf ((Mym pmlpoé;iadédlm
2-yl]-N-butyram di ne (0.35 g; 87 ol ent t2 %ggg }8%1‘[? 4%,1\,3 ]
heat ed fors 3apcarglancepsiticthemeapt st ¥2003¢r ¢ € Sy 5-(4-fludro-

chr omat ogr ap rl()fi' étbﬁ‘?ng@ &ﬁhwlpmm_g)ylymgggqoﬁmdmg | e conpound -

(0.15 g, 389 yeI rul’e = 3 25 (M+tH ). -53 2 9
DEC 2004 Exarrpl e 121 2RS 5SR -2- 12-154 4-Flyoro- hen 1 -1- '

tol uene-4-sulfon 1 - rolidin-2- -ethyIIf'-XfM-ﬂr1 12 net hyl - pyrlmdl ne The

title conpou QR h
" accor dance™Ww

/ i , 42
5- (4-f 1 uor o- pytietigine- 1- (toluene4sulfonyl) pyrrolldln-2 y1]
- N- propi onam di ne. Exanple 122 2RS 5RS -2- 3-- 5- 4-Fluoro-hen 1

L olueng. 45yl f ol didtion bPYbE BREY 4 5-(4 Mot phEKFHI- fbRRne Wsubfohl) yaolidin-

(2RS, 5RS) - 4- [25y1{44-1bluupnﬂn4hher®[53 £10.82 oimelhé 1,153 -tesragthoxyypropand ({iml) and DMF

) and OV (BIBDH (h%aﬁ’eﬁrf@s% Battal™y thaffoliog e b Bhds Dpratghierane (7

purification dhyoraetos a0gt editilonmeahina/MegHl 98dR) yikldied tht tideegivpornd
98 : 2 ielded th |t| ound i ght brown oil, NS
me = Z14)(; 2 mPPg’?OE E}gﬁbng?%@l%%%‘%ﬁzgﬁigﬁqg ; _Fl uoro-hen 1

-1-toluene-4-sulfon 1 - rrolidin-2- 1 -eth 1 -

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.



pyrimdine The title compound, light orange oil, MS: me = 426.3 (M+H+),
was prepared in accordance with the general nethod of exanple 5l % A;_f 9@1
(2RS, 5RS) - 4-[5-(4-fluoro 20 phenyl)-1-(tol ue% 4-sul fonyl)-pyrrolidin: -yI]
- -N-propionanm dine. 2 9 DEC 2004 - 54 Exanpl e 4 (2RS,5SR)-2-12-[5-(4=

Fl uor o- phenyl ) - 1- (t ol uene- 4-sul fonyl ) - pyéxroll 1942 yl L-ethyl- [ 1,3,41
oxadi azol e a) (2RS

5SR) - 3- [ 5- (4{2R8I66R}-Ph J4-F} dr@lnheﬂel)én- Gralfeanyd-3ul vl o vir ebilidi - zmuet}wlbpl o

nic 5 acid Eigrizidﬁ Tg a stirred solution of
(2RS, 5SR) - 3- 0 phenyl)-1-(tol uene-4-sul fonyl)- pyrrolidin- 2-y|]
-propionic acid nethyl ester (1.5 g, 3.7. mol) in MeOH (15 nml)was -added

hydrazi ne hyca?]@ms SR PA- L (4-florb-pHER))- BRI RentS Osbilfd i 1By dlidint 911 epidde
m xture was heated under reflux conditions for 24 h. Evaporation and
purificatisona 10 chromat ography on silica gel :

(di chl or omet hane/ MeOH 19: 1) vyielded (2RS, 5SR)-3-[5-(4-

fl h Iy-
uor o- pheny by alst(rf;&i &tﬂﬁ/g%oﬁoﬁed SRR )3 P (gmd&b?ﬂﬁ S)flg I- ?61%@@@1@%5&}

hydrazi de (1.25 as te soli

_[5- (4-Fl uor @m@gidw P )il—prmleewwd@eﬂwbﬁam) (Jgﬁyg,r%? wanegl mMEBHefw mj}was-added

B e
2-yl ] - pr opi omas haeled umger aeilmo(zdxtmng for024le. Emapbyation am miﬁyaum bﬁ éﬁbm ate

(10 m) S eat dun r f ux |t| .
pur| fi edm@ 5§f(hnr"m ogﬁarp 1ca E)ﬁ)f}r}g nt?lg%gléd%&(x ;9 cﬁwe?%rcrlea(?ﬁgh%?ﬂ/é& (4
9812). Furt h @uopaHphehpigtli- (mhb:yxedmﬂfoadyl)l-lz}&tmlnhn X-yipiprepiloyic aasihalretiie X haB g,
gave the titl onpoun 76 ng, 67% as an off-white solid, 20 mp. = 138
C and MS: ni g‘g’%’sﬁé‘.@‘ i = Exanpl e 125

(2RS, 5SR) - 2- 12- [ 5- (4- Fl uor o- phenyl ) -1-(tol uene-4-sul fonyl)-pyrrolidin-2-yl
-ethyl -5- mdd)IRS,58R13- W[ DihaEhrzeiphenild- It-{toheneanpdiongl)-pyirailidiy-e Vdpwtiof] -,
M5: me = 43 Vi 21 was prepared in 25 accordance with the general

met hod of exi?aéﬁé—ééﬁﬁﬂl%o m ( 2RS, 5SR) - 3- [ 5- (4- f | uor o-

phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidin-2-yl]-propionic acid hydrazide
and trietfyl A sirk&baulation ef (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.



2 9 DEC 2004 -55 Exarrpl e 126 (2RS, 5SR)-5-12-f

5- (4- Fl uor o- phenyl ) -1-(tol uene-4-sul fonyl )uyrrolidin-2-yl]-ethyl Q-g DR 2fe
A stirred m xture of -

(2RS, 5S)-3-[5-(4-fl uoro- phenyl) 1-(tol uene 4555ulfonyl) pyrrolidin-2- 5

yl | - propi onal dehyde (375 ng, 1.0 mol, areﬂ %romthe correspondi ng

al cohol by oxidation in accordance vm'th & nmet hod of exanpl e

29a), ' tosyl WQRS|SSR$$CMamF@Plu6¥&%h€iHVI}Jl—Qolﬂ&k)&s&l%@ﬁ%\h’fﬂi%«lzoﬂ%ﬁxﬂﬁo7
nmyg, 1.5 mmol) and MeCOH (10 nml) was heated under reflux conditions tor 35
h, evaporat ed®*8&Epurified by colum chromato- graphy on silica gel (ethyl
acet ate/ hexane 4:1) to give the title conpound (100 ng, 24% as 10 a |ight
yell ow oil, -
Y metho Dpe o AR o o %ﬁzfzﬁ t?ﬁ?e?e."% Sﬂff?a*ép”?mm
li ght yel I5owydl-propisnaldghyd &(%ans,l(ﬂ/mmpl preRaTpd cprresm@mgﬂﬁ% it h

1 (1 oF neno- 4 TR RrInaEXAERGE L b Reppelmeti o ?’&aﬁ‘rl’fi“z%‘i‘&?ﬁ"ﬁf‘f'@"”‘k‘*”*ﬁate_

Exalrrpl e 128 ((IWSP mghol), ?gtaﬂihmrmw [2075mg( U5 mmal) raod@.}ieﬁm;ll (L0-ml) was
4-
Mo = 4204 (teto L El2ohaBions i by craReB Rl Py B oo Rt

. Zxan}):c e 8I fr ;(l'BRSl 5]%@gei%(e][tl'iyl(afetfatellih)a:mn|aIzlelr)yf[)Ewlle_-thaéI pguemga@n?(wfzrgg, 24%) as
sul fonyl ) - pyr ¥ u nd et hyliodi de. Exanple
© (2RS, 5RS)} fé’ﬂi'g lg"ﬁ’@g fBE"e 311§ 31&?@1 ﬁene- 4-sul fonyl ) -pvrro(idin-2-yl

-propyII-- [ 1,3, 4]oxad|azole The title conmpound, light yellowoil, M5 me

430. 1(MrH+), was prepared in 25 accor daneepleileh the general nethod of
exarrple 124 fron %% SR) - 3- -(- Ior- )
phenyl ) - | - (t dE58n8 3L ' L ! ‘
triethyl orthoformate 2 9 DEC 2004 56 Exarrpl e 130 2RS 5RS 2 13 15-
4- Fl uor o- hen The titd @i ardd tishtl yellBwlbil, MSIrh@ 24863 IM+H, Whs plepared in

accordance with the general method of example 8 from (2RS,5RS)-3-{5-(4-fluoro-phenyl)-

i5 1-(toluene—4-su1fony1)-pyrrolidin-2-yi]-butan-l—ol and methyliodide.

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.



met hyl L1, 3, 4l oxadi azol e The title conpound, light yellowoil, M5 me =
444.2 (MtHt), was prepared in 5 accordance with the general netpogl DBt 2904
exanple 124 from (2RS, 5SR) - 3-[ 5- (4-f | uoro- : -
phenyl ) - 1- (t ol uene- 4-sul fonyl )-pyrrolidin-23§r)-butyric acid hydrazide and
triethyl orthoacetate. Exanple 131 _
(2RS, 5RS) - | - 14- F5- (4- Fl uor o- phenyl ) - 1- ( Epmpieel ¥- sul f onyl ) - pyrrol i di n-2-yl

-butyll-1H @éﬁﬁE”é-é%-gE?(i%lﬁoJJl%hE.iggin-géﬁ&[I%?éﬂﬂQulfs 19 EtdR-b.y Mo IS =

443. 3 . ( MrHt 35 red 111 accor T tne general netnho

exanpl e 82b michyl([2B3I6RS)ia®dl€ 4- chl or o- butyl ) -5-(4-fl uoro-
phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidine and 1Htriazole. Exanple 132 15

2RS 5SR -5- 5; 4-Fl uoro-hen.% .- 1ot ol wepg- 4-,sul - [.0,di.n-2= th 1

- oxazol e Thihfi%'tt";éogi?r?b’ﬁﬁdg,]htme%%‘f’ Oyéﬂr%\;ﬁvﬂ gi_l ‘I,ﬁ%s(.jrmﬁﬂe*?’:w%oﬁl} ¢ éa r{ ), was

prepared isn aa@rQitenith thietgenthbnpdnet of exapiphoRddiom{@RSI5SR)B6{5-tHfinoro-

(2RS, 5S) - 3-[ 55 (4-f . uor.o- : . s .. . .

phenyl ) - 1- (t &ﬂ’g%ﬂi'-lz@%‘HF‘F%ﬁgﬁ“}f-OBWF rrelidin-3-x)]-putysicasidhydrazidg apd triethyl

t osyl net hyl - i;s@eYahrate. Exanple 133 20

(2RS, 5RS) - 1- 14- 15- (4- Fl uor o- phenyl ) -1- (t ol uene-4-sul fonyl)-pyrrolidin-2-yll

-butyl -1H pyrazole The title conpound,_ col ?r ss oil, M5 me = 442.4

(MrH+) . was prepared in accordance wit FeRPGEHeral method of exanple 82b

from (2RS, 5SRHRZsR4Y-¢hik il 4&h:ene-4-sulfonyl }-pyrrolidin-2-vi]-butyl}-1H-

phenyl)-1-(tol'uene-4-sulfonyl)-pyirolidine and 1H pyrazole. 25 Exanple 134

( 2RS, 5SR) 12- fl124}#iazoleor o- phenyl ) - 1-t ol uene-4-sul foul ) - pyrrol i di n-2=y11-

(1{ 3,41 oxadi azole The title conpound, light yellowoil, Ms: nle = 388.2

( MtH+) | was ' C 14 bnfeRes UG fre@iA BRdoRddrie

) oS SRR oy B, Wk S QU Tk

1- (t ol uene- 4veith thegghyrabyethsid of eremple3FtnlRg RS S&SH (At alorerdubith St argr

orthoform ate, - 2 : 518- 5- 4-Fluoro-hen 1
Brpf S oGl R BlfoorihinHizo

-l -toluene-4 r ol

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.



[" 1, 3, 4] oxadi azol e The title conpound, light yellowoil, M5 W = 402.4
(M+H1) , was prepared in 5 accordance with the general nethod of Zegabrggl e 124
from (2RS, 5SR) - 3- [ 5- (4-f | uor o- 2004
phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidin-2 %7I] acetic acid hydrazide and
triethyl orthoform ate. Exanple 136 (2 5R %(4f
5- (4-Fl uoro-phenyl ) -1-(tol uene-4-sul fon ﬁmﬂﬁ rl ?Idl n-2; yl]-butvll-IH io
i m dazol e The(2RSISSR)-Qoft pBlhor6-PhenyP-ds( telubne ¥Sulfsingl) pAdidin CMimethylas

prepared in cgo dance ,with the general nethod of exanple 82b from
(2RS, 5RS)-2-(MP§?—%-@$$yI) 5-(4-fluoro-

phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidine and 1H i m dazole. Exanple 137 15

2RS 5RS - 1- 4Fhdtitidedhpeuitl; fight Yellok- ik MS efed= 500. aiomrm, Vet ﬁiepﬁh*eﬂ‘lﬁ 1
-butvI -4- nmethyl-1 H-gg:ﬁdazole The title corrpoung_Iq col orl ess 0i |

e

456. 5 (mH}accoafJagcepw hegenerm! methedaheemplf 124 frer GRYTH)- %@t@ro-
exarrpl e 82b _f I |
phenyl ) - 1- (toI ue e21§§ gu onyf%lﬂ)ggpr@&?o(}%%&aw QC&& aicjh&'ﬁﬁ@liamde S gzl%tpgl 20
Exanpl e 138 (THSiogmate
J5- (4- Fl uor o- phenyl) 1-(tol uene-4-sul fonyl) - pyrrolldln 2-yl met hyl 1- 5-
met hyl - [ L3, 41 oxadi azole The title co tkght yellowoil, M5 nme =
416. 3 (MtH}), was prepared in accordan ﬁ ?1 eneral nethod of
exanpl e 124 f(28H/3RIRI: BSR- (BF[Hré4 i An ene45ul onyl)-pyrrolidin-2-yl]-butyi}-1H-
phenyl)-1- t 4 sulfonyl) pyrrolldln 2-yl]-acetic acid hydrazi de and
triethyl ‘6 THER5)e . Exanpl e 139 (2RS, 5RS)
4- [5-(4- Fl uoro phenyl) 1- (tol uene-4-sul fonyl)-pyrrolidin-2-yl1-butan-I-ol
Reduct i on of THRBlSRB)pelnd, colorless oil, MS: m/e = 442.4 (M+H"), was prepared in accordance

5-(4-fluoro- tol,ue 4- su - i 2-vd 1-.,3 tyrikc
<[3.CI((ZI met hyl e‘g@é&}é\ﬁ)&f‘ﬁm ﬁ‘?‘iﬁ?ﬁ%ﬁxamP %@ﬁ@%@gﬁ-g&fﬁﬁow&gﬂ 4 1uoro-
aqueous 2 9 RHenF)O4(tohfnwol-kulfimyBnsirpslidifid ed i Hrinkidaggde.urm chr onat ogr aphy
yielded the title conpound as a colorless oil, M5 nfe = 392.2 (MH4).

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



Exanpl e 140
(2RS, 5RS) - 2- 14- 15- (4- Fl uor o- phenyl ) - 1- (t ol uene- 4-sul fonyl ) - pyrr%%cHEra ¥II
butyll-2H 5 tetrazole The title conmpound, colorless oil, Ms: 4 &
(MtH) , was prepared in accordance with th~e58;1eneral met hod of exanpl e 82b
from (2RS, 5RS) - 2- (4-chl or o- butyl)-5-(4-fluoro-
phenyl ) - 1- (t owodnup4ndpurificytion b)yeqlcmxmhm@mamrapwt)eddeétheentlemmnﬂuexdlma to
(2RS SRS) - 1-1 F ghaega ol uene- 4-sul fonyl ) -pyrroli d| n- 2-ydl
-butvl -IH té@%’gﬁ%f@ WE‘? File cﬂo(r)trﬁpolt}mi colorless oil, Ms: me = 444.4
(MtH ), was prepared in accordance wth the general rret_hod of exarrpl e 82b
from (2RS, 5RS) - 2- (4-chl oro-butyl) - 5- (4- fExmpleMO '
frp I

phenyl )-1-(to
(2RS, 5RS) - 2- 1 (ZRSORS)-S

a . /-

| yrrolidin-3- ytertrabbleyl -5- et hyI 2H—tetrazo| e The t|tIe corrpound pal e
yel l ow oi |, 458. 4 (IVH—|{) was prepared in accordance wth the

gener al met ho of. .exanp 2bf S r o- but 4-fluoro
20 phenyl)- 1- fbsrlﬂsﬁemroea OISl NS IR 48 IMErCh Rpp Blbedeatn osniee
EX?ZD::F 143 ARIhokS) e(rilrf'kéi:hﬁd of exan-lx fle 82b §rom (2RS, 51({15) -2-(4- clilfr%—butyi)l55(4 ﬂuorr:)-
- uoro-p t ol uen ul fo p i din-2-y ut met
1- 1H-tetrazo|gh B h](f?iee%ﬁﬁswi Eisqfé%leggxél -toppszoles & = 458.4 (MHHY),
was prepared in accordance 25 with the general nethod of exarrpl e 82b from
(2RS, 5RS) - 2- (4-chl oro-butyl) - 5- (4-f1 uor OExample 141

phenyl)-1-(tol uene-4- sulfony -pyrrolld ne and 5-m

Exanpl e 144 26QRSSES):- Kid4o-(A-Fnergrp St4ré
| - entan-1- o{t e ction of

(2RS, 5RS) - 5- (5- | uor o- - phenyl') - 1- (t ol uene-4-sul fonyl ) -pyrrolidin-2-yll-
30 pentanoic acid nethyl ester with |ithiumalum num h gdrlde (1.5 eq

THE at RT, -58hetide ppmpeood, clprtestieillbWipinif= 4A&¢ NI b aias arrrpegﬁddaraﬁ?ﬁ)rrdance

Zg%oerE (I\)/Igrlr-itag) hyithithe g&%rﬁlnﬁethbalo?eﬁmg 496l fro@s (AR, 516Y 2.5 2008 0 ukyl) - 4-Hboro-

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.

Exarnple_ 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 145 2R5 5RS -1- 5- 5- 4-Fluoro- hen | )-1-toluene=4-sulfon 1 -
oIidin 2- 1 - eni -IH imdazole The title conpound, colorless ﬁéE

= 456.5 (M+tH ), was prepared in accordance th the general ? o] %f "
exarrple 82b from (2RS, 5RS) 2- (4-chl oro penty -5-(4-fluoro-

phenyl)-1-(to - -

(2RS, 5RS) _1- {é&?eg’%(‘i" ‘“cS’r g'ﬁp‘f%‘éﬁjlcf’ ) Ol th ﬁ‘k@tﬁ Sﬁ%f X‘&&Eﬁ?ﬁg&&@ ﬁd
| - pentyl -1I—I-asd_lxg}i104-}mge|<a]zM33n17h@406‘.2(aMe-G{ﬁ)ound colorless oil, Ms: rﬂe =
- 457.1 (M+H*), was prepared in accordance wth the general et hod of

exanple 82b from (2RS, 5RS) - 2- (4- chl or o- pﬁgtré %1 (4-f1 uoro-

phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidi B Prtriazole. 15 Exanpl e 147
(2S, 59) - 4- 15- (GRESROKE p-{ 51814 Fludrof $1ny B thigeiel DEMEImYpy@blidinR-F]ydentPblid -
n-1- ol Reduct]on of

(2S, 58) -4- ?S-Mr o- phenyl ) -1-(tol uene-4-sul fonyl)-pyrrolidin-2-yl]-
butyric acid nethyl ester with lithiumalum numhydride (1.5 eq.) in THE at

RT, -aqueous ygE kit Eoﬁ‘l@)@uﬁ&' rdoidrrea& o8, Mbymwém 5§Mmﬁyt Qs péparea ﬁ\l 4iedrdahee

title conpound as_a colorless oil, § %
-80.1 (c= 1.0wWith ﬂiﬁgermr%lrrmtbwlrp ﬂmﬁﬁébi@@ RRSHRS)2 ﬁ-ﬁhl%@ernr)ﬂk ~(¢--figoro-

col or | oss oi | PRVRAP ARG Sl -prabRupE Rl g HEnidbof®, COTPO M ss i n

chloroform), was prepar ed in accor dance with the general nethod of exanple

8 25 from Example 146

(28, 59) - 3y} 5- {4 g

n-l-ol and j ' )

(4- Fl uor o- phe ttiatdiol uene 4-sul fonyl) - pyrrolldln 2 yll -butyI -1 H

i m dazole The title conpound, colorless oil, Ms: me = 442.3 (MtH) and
[a] B2 = -64.3 fxﬁgge 8?1%8)%§ |cgpor§:2hl Ox? a\(/jl%r n}é =‘&%§.1Q&F¥§‘)‘?9~/ak ?Jr%%(x;eod ﬂxaa%‘éc‘?r anF:Q

t he gener al
(2S, 59) - 2- ( 4-withahe génrliniethod 4f Exangylo 8pb éroyh IZR‘]S,&RSJ)LMM%:B@M}LIS}(~4-ﬂuoro~

pyrrolidine alr;ﬂenlylﬁ_-'l—thﬂgg:?el-g-'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.



Exampl e 150 2S 5S -1- 4- 5- 4-Fluoro- hen 1 -1-tol uene-4-su|fon 1) -

ol i din- 2 | -bu 1 -IH (1;2,41triazole The title conpound, %Bdﬁ § g}a
VB Ve = 443.3 (MeH) and [a]D2 = -72.5 (¢ = 0.2358 in chlor 'ﬁ)sﬁﬂ S
pr epar ed i n accordance with the gener al60et hod of exanple 82b from

(2S, 5S) - 2- (4-chl or o-butyl ) - 5- (4-f1 uor o- phenyl ) - 1- (t ol uene- 4- sul fonyl ) -
pyrrolidine and 1Htetrazole. | 1551@651191@151 2R 5S - 2 2- 1 5- 4-Fl uoro-

hen 1 - aygl e The
title cofff ] & = 4 ‘ égﬁé’nuéc = -80.1
(c = 01ﬁﬂdélzoﬂe1 chl oroforn) was prepared in accordance wrth t he gener al

net hod of exany exanple 20 124 -from

2R, 5S) - 3- [ 5- (4-f| heny! t ol - 4-sul f i dj n- 2-yl
b1 opi N/ PR, SRR U M -ngre“%i‘f%r@#m*‘i Satofd® peetSbbicud

02/ 0255 AR I tion
are é’?og)uceé lﬁﬁg}}égﬁvehﬁoﬁz&’/ rrggligéco@ﬁ gn\ﬁt\?ghfhgregﬂgkﬂl\%%\%%&g

| act ose 82Wfram (25,68)-2t(ardtoroFmityl)+ :+{4-fiyorwphatyhel-(duaee- borlfortlhy| st arch 10
Magnesi uml_01 Irea&;ne 1I:[ab|1§aonve.' ght Exanple B ng/ Tablet 100 95 35 8 -

Example 150

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

-0 [1.24]triazole

The title compound, colorless oil, MS: m/e = 443.3 (M+H") and [¢!] pl=-72.5°(c=
0.2358 in chloroform), was prepared in accordance with the general method of example
82b from (28,58)-2-(4~ch10ro-butyl)-5~(4-_ﬂuoro-phenyl)—1-(toluene-4-sulfonyl)—
pyrrolidine and 1H-tetrazole.

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.



- 10 2 250 Tablets of the follow ng conposition are produced in a
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Examp_ le A

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

mg/Tablet
5 Active ingredient 100
-~ Powdered. lactose 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:

15
mg/Tablet
Active ingredient 200
Powdered. lactose 100
White corn starch 64
20 Polyvinylpyrrolidone 12
Na carboxymethylstarch - 20
Magnesium stearate 4
Tablet weight 400




The active ingredient having a suitable particle size, the crystalline

| act ose and the mcrocrystalline cellul ose are honbgeneously m xed with
one anot her, sieved and thereafter talc and nagnesi um st eal 3t BEG 2004

adm xed. TWe okiozstt nixture is filled into hard gel atine capeuiEes/®fi3s
suitable size. 15 2 9 DEC 2004 -63 Cains 1. Conpounds of the general
formula wherein O=S-R2 11 0 1 (cti2). R31 5. R signifies aryl, which
is optionally substituted by hal ogen; R2 s®§nifies aryl, which is
optionally substituted by hal ogen or lower alkyl; R3 signifies -OR, cyano,
‘hal ogen, N-hydroxy-ani dino, -C(O)-OR, MRLRQ)/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
contai ning 1 to 4Afgies eptheTsliswhgebRfolingeRRpI8ALLM: from each 10 ot her
fromN or 0, which are optionally substituted by | ower alkyl or cycloal kyl;
R4 signifies..cycloal kyl, phenyl or |ower alkyl, which is optionally
substituted by halogen; R signifies |lower alkyl; R signﬁﬁﬁéﬁﬁﬁbdrogen,

| ower al kyl Adtiveyedredibiey! -1 ower al kyl, independently fromeach sgther, if
nore than_ one R _is Qresent; is R' signifies hydrogen, |ower alkyl or |ower
al kyl sub%t i4wttalingylagoser 6. menbered heteroaryl groups contai §Png | to 4
het er oat ons MRk gdlihoeapendent |y fromeach other fromN or Oggwhich are
optionally %F stituted by | ower alkyl or cycloalkyl, and n is an integer
fromO to 5; wel | as their pharnmaceutically acceptable salts;>with the
provi so t hatvi2éhedikttstbargichy! phenyl ) sul fonyl | - 5- phenyl - pyrrol i di ngnet hanol

i s excluded. 2. Caonpounds of forrmula | in accordance with claim1l, wherein
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




R3 signifies a 5- or 6-nenbered heteroaryl group containing 1 to 4

het eroat ons sel ected - indeperrdently-fromeach other rrc
-N-or:Q -whi ehi -optional | y-ubstituted-by-lower-allcyl - or cycheabkyl200:25
3. Conpounds of formula | in accordance Wlt6 claim?2, wherein the -

‘heteroaryl group is selected fromim dazole, pyrazol e,

11, 2, 41tri azol . e, 11, 2, 41oxadi azol e or tetwazpal €, which is. optionally
substit ut ed by | ower al kyl or cycl oal kyl 74, Conpounds of forrmula | in
accordance with claim 3, which are

(2RS, 5SR) - 5- 12- 15¢ (Gbuhp. dmfd@nph@%yﬁe}dfoﬂm uene- 4- sul fonyl)-pyrrolidin-2- yII
-ethyll-3 WO 02/ 02554 64 2 2004 PCT/ EPO1/ 07135 nethyl-[ 1,2, 4]

oxadi azol e, (2RS, 5SR)-5-
[5- (4-fluoro-phenyl)-1-(toluene-4-suffonyl)- pyrrolldln 2-yl - met hyl ) - 2-
met hyl - 2H-tetrazol e, R

(2RS, 5RS) - 5- { 3- [ 5- (4- f | uor o- pheny - 1:N7 ol UEHa 2- sul fonyl ) -pyrrolidin-2-yl]
-propyl }-2- 5 nethyl-2Htetrazol e, S) - 5- { 4- I

[ 5- (4-f1 uor o- phenyi ) - 1- (t ol uene- 4- sul fipnyl ) -pyrrolidin-2-yl] -butyl}-1-
methyl- | Htetrazole, (2R 5S)-5-(2- © .

[ 5- (4-fl uoro-phenyl)-1-(tol uene-4- sulfonyl) pyrrolidin-2-yl] -ethyl}-2-

nmet hyl - 2H-t et {,fZ@ie, tO ‘

(2R, 5S)-5-{2-[5-(4-fluoro-phenyl)-1-(tol uene-4-sulfonyl)-pyrrolidin-2-yl]-e

thyl}-1-. srfEkhylsI%n ifiest 21 #BRh & optiéRally3REstitated by hdloghn;d-
(4-f1 uoro-phenyl (toluene-4-sulfonyl) -pyrro d|n 2- yl]-propyl} -1-

methyl - I H [R1, 2s1giﬁﬁesrarﬂzwhgh 1s(c31ﬁ5pﬂ@l%)1b5ﬂ{1teﬂby[habgcr( dr owmaoalbylphenyl ) - 1-
(1ol vene- 4 supS ol Py oL L1 2t 1o ok DL i, 0T o 1 2 4

triazole, (2

il h -
Ergt ml lia: O[Iolegsfxz )tl(;;lc’gjz?(k}l@eﬂﬁag %G%R n!d(i{?%(sﬁ‘%hkﬁ'd?szowslnen%&éd} 1

[ 5- (4-f | uor o- phenlydtyroaeyl gmlupeqmtzinmllftg Ayreterearome béletited indspendentlyfydmh edgh
E %Ré g}?tsg | z?l?,e[ 52 (4- ?? Uor o- phen CPBare 01:’(nt “f’HJ’ su(‘am}lméelji I%Yolﬁyl allgl ?? oICllogP(X1 2-yl]
-propyl }-1H R dsigofies cycloalkyl, phepy or lower alkyl, which is optxo'lall’y su sututed 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-



(2RS,5RS) -1-{3-[5-(4-fluoro-phenyl)-1-(tol uene-4-sul fonyl)-pygra okt dom- 2- vl |
-propyl }- Wb opwssdgol e, (2RS,5RS)-1-13- [ PCT/EP01/07135

5- (4-fluoro-phenyl)-1-(toluene-4-sul fonyl)-pyrrolidin-2-yl] -propyl}-IH 25
tetrazole, (2RS,5SR)-3-cyclopropyl-5- [5-(4-fluoro-phenyl)-1-(toluene-4-s
ul fon yl)-pyrrolidin-2-"ylneth ylj-[ 1,2, 4% oxadiazole, (2RS 5SR)-1-

%2 I[-I-5 Eéll f2l zfr{e?}”gggnyl oigé]z}zg&l gg\e14{sul fonyl)-pyrroli din-2-yl] -ethyl

: |
31[ zzs g ]4t 1; : ;ggzlk y$ )[54441&:@&6193@1}4) s1itd108md-L-s NS5t dnyS-JrReaRylLd- | H
2

A E%i
3-[5-(4-fl uof t?“fg toI uene- 4-sul fonyl )-pyrrolidin-2-yl]-propyl }-1H
i

d | 1 2 - -
?][ o?ﬁ gng 4( 5563@5) 5- _{%3? r(%*rﬂluglfltliq E’héll?}ﬂ?ig?%ﬁglllé 2 shlfonyl} gyrrohdm 2- gl] -propyl}-2
(2S, 58) 55{3 S@Zﬁfﬁﬁﬁﬁzﬁ lephenyl ) -1 - (t ol uene- 4- suI fonyl ) - pyrrol idin-2-yl]-p

E gpgl 4 r1I azol g, %%%{%-, 25 (&ffﬁ{olEEESh&%qm (SR PA AR p PR Y= 1 ) -butyl}-1-
4-[ 5- (4- f | uoFstinf t9tf@0%€t ol uene-4-sul fonyl)-pyrrolidin-2-yl]-butyl }-1H
(2RS, SRS - 2- (AT O T N R R TEOR LR
-butyl }-2H nEthBdt3dieraole,
( 28 > S) h l_EO{ 4%155@4?]:{5%9%2 fﬂ.{b‘?g-)fslh)en‘yll) &t (QJ)M%H? 4- uffb'h)fd? %r&i@i}ﬁrﬁ ?, ie%ﬁ} %_ yl]-b
(28 58) 1- [4Ir[€5h}(1=41-H-It¢Imolephenyl )-1-(t ol uene-4-sul fonyl)-pyrrolidin-2-yl]-b
Gyl L Ao Ao DS O LB B A AL
or oxazol e, whthyl-iE-[b3Mluiradley substituted by |ower alkyl or cycloal kyl.
o re map s (S BERTBIE [5- (s Du RS BHEANFT- (bl E4XulBoriy) PH IRl Er1)-etty)-1-
2- [ 5- ( 4- f luometipflertyd () 2 ¥ (taablegne- 4- sul f onyl ) - pyrrolidin-2-yl]-ethyl }-
(2RS,5SR)-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) pyrrolidin-2-yi}- propyl} 1H-
[1,2,4]triazole, |
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,
(28,58)-5-{3-[5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl]-propyl }-1-



15 [1, 3, 4] oxadi azol e, (2RS, 5SR)-2-

2-[ [5-(4-f} u:ém;zpj;gnyl )Sl-(tol uZane- 4§sul fonyl)-pyrrolidin- 2y§(§1‘/%%%!&(9’?;§5 -5- .
nmet hyl -[ 1, 3, 4] oxadi azol e,

(2RS, 5SR) - 5-{2-[ 5- (4-fl uoro- phenyl )-1-(tol uene- 4-sul fonyl ) - pyrrolldln 2y|]
-ethyl -ethyl) ox 20 (2RS,5RS)-2-{ -65- )
3-[5-(4-fluoro-phen t ol uene- 4- sul f onyl rrolidia.-2-yl ropyl -

[1F3,51] oxadi &%‘ﬁg }i’;{f %ﬂiga%ms) 2-{ v -py 1z propyl’d: '
3-{5-(4- fI ) eal -
S R i it ihigsan el AN DU e o) LH—

hyl - [ Loxadl azol e
claim 1 V\/nel[h W r2BolR3 signifies -N(R) C(O-R4 and R4 signifies

cycl oal kyl Ofn ) ich i L, itute

Conpounds of ¢ $1%“§1S<);13 MLS %‘*V@%‘%faé’#c?ay ﬁ&g?‘bé/dﬁf"l}i? e?yéT ‘db‘)F/ég 3@1 gﬁtﬂ’ﬂl %@
cycl oal kyls. getrz@olq;)ounds of fornmula I i n accordance with claim7, wherein
30 R4 signifi 0 Y. ch t| onal |y substituted haI ogen. WO
02/ 02554 - ee(gégbg ig(é AWP 1}-3dleene ot semybrmasligm 4 o1 ]ynlaﬂtal}rl M
accordance \Mﬂtnm&bﬁl & 8, which are (2RS, 5SR)-cycl opropanecarboxylic acid

[ 5- (4-fluoro-phen 3/ -1-(toluene-4-sul fonyl)- pyrrolidin- 2-yl-methyl]

-am de, (2SR( g%ﬁﬁ éy[&f[ép{ﬂcfbmmhmd)d+(tcdumr%rsulfonﬂ)-pyrrohdm—”-yll-butyl} 1H-
{3[5(4f|u? Qﬁﬂﬁgla -(tol uene-4-sul fonyl)- 5
pyrrolidin-2-yT]-propyl]-anide, or (2S,5S)-cyclopropanecarboxylic acrd

13-[5-(4- quoro phenyl)-1-(tol uene-4-sul fonyl)- pyrrolidin-2-yl]
- propyl | - #@ni de. _’ﬁlComcpmpodwmfsfonﬁulfadrmﬂcaorﬂam@ vdtcdaidahccherdihthehetbroasy]

oyrrofai - SO gy bp i gedipt S EE e e e ARy )

(4- f 1 uor o- phéowénalli ot gpdmtkyh- 4- sul fonyl ) -pyrrolidin-2-yl] -propyll [ -
propi onam de, (2RS, 5RS)-N-{4-]

5- (4-Tluoro-pheny bt @hdsiiSrtattshA0sd-datRe Wil Adhls, Smfl arePUtY! ] -

(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.

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.



acetam de, 15 29 DEC 2004 _
(2RS, 5RS) - Néwefoi534 (4- f 1 uor o- phenyl ) - 1- (t ol uene- 4-sul f onyl ) -wyfEpdiedi 43 2- vl
]-pentyl]- acetam de, (2S,5S5)-N {3- [5- (4-fluoro-phenyl) -1- (toluene-4
-sul fonyl)-pyrrolidin -2-yl] -propyl ] - acetam de, ' :

(2RS, 5RS) -2, 2, 2-trifluoro- N (3- - 66 -

£,|5]-(g; ]:)lp;ﬂ Oégg?ﬁi;dqgl cé.}n%e E%)e s SIui:q]j g%lldgm&yv;lrthoclzlglgillS wh1c]%are :

[ 5- (4- 1 uor ofameBIRY deydloptdpatednss Eélhé@ 54 ARV Bhédil 1 ZtolhdrePd S@¥dnyl)-

I sobut yram d%)rfgg}z#ﬂ: ;Y Ogudr?;ﬁ of ﬁr rrulla'[ll I(I n accgr drglrl\yée%\tm t hﬂc | ai mr]i’l)
S

wher ei n 2Mifle,  Compounds of formula | in accordance
with claim 1@,SRV§$RD-%yﬂop%paﬁé&Hb(f)dyﬁ§ alld §3- ?Q-?@-ﬂ%rérg I)RIJ{'?oluQ%JP%'l?&MPf

formula | in acodanc claim 13, which are
5- (4-f1 uofo- -2yl ‘lPéiq’RY é‘mﬂesmfonyl) pyrroI|d| n- 2- yI] - propan- 1- 01,

(2S, 59) - 3- @sgs%)fcya@ﬁ&paﬁgdam&cyﬁc 4@ (31N FrusH-bRAW)L. 1 QYRS Ak fitcryyy-]

- propan-| - _
(2RS, 5SR) - 2 mﬂfh%%ﬂh@é@ﬁwlb amide)_ net hoxy- et hyl ) - 1- (t ol uene- 4- sul f onyl ) - py
rrolidine, (2RS,5RS)-2- (4-fluoro-phenyl) - 5- (3-nethoxy-propyl)-1-

(tol uene-4-sul fowldonﬁ)@/dlfr@s ol in accordance w1tl-[1 laim ? which ar
(2RS, 5RS) - 4{ -(4 uar o- phenyl ) - 1- (tol uene-4-s ? ){) pyrroﬁldanyI] bu
tan-1-ol , or(2SR SSR) N {3-[5-(4- ﬂuoro-phenyl) 1-(toluene-4- sulfony )-pyrrolidin-2-yl]-propyl}- :

(2S,59) - gn(4ageuﬁ%g phenyl ) -5- (4- nmet hoxy- butyl)-1-(tol uene-4-sul fonyl )- pyrr
ol i dine. WD 02/ 02554 -67 2 9 DEC 2004 PCTIEPQO /07135 15. Corrpounds of
formula | i n(?f?ese:iﬂrsdl%dé [t (¢Hflugreiphenyl) AH@eluiene-4 Relfend hipyirekdingl-gl Romyll- 16.

Conpounds of If Jﬂéﬁdé i n accordance with claim15, which are

(2RS, 5RS) - Sf 4-1T1°Udr o- phenyl ) - 1- (t ol uene- 4-sul fonyl ) - pyrrolidin-2-yl]-pe

nt anoi ¢ aci d{2RS,5H) d¢-{4d5-(4-fluoro-phenyl)-1-(toluene-4-sulfonyl)-pyrrolidin-2-yl] buty{

(2R, 59) - 3- [5 sdefi Igoro phenyl)-1-(tol uene-4-sul fonyl)-pyrrolidin-2-yl]

- pr opi onami de. ounds of fornmula | in accordance with claim1,

wherein 1R~ éﬁ&&ﬁﬁﬁ)@i-{‘éﬂéﬂ%ﬂl&(t@)pﬂleﬂyl)~Jl8(,t01Aen¢3m}ulfaniylbfpyﬁohdml-&yl] pentyl}-

accordance \Aﬁéett]axﬁlldgl m 17, which is
(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.



to

(2RS, 5RS) - N-{ 3- %v 4-f | uor o- phenyl ) - | - (t ol uene- 4- sul f onyl ) - By PE iZlin- 2- y| |
-propyl I - net haldsGPtBhar ni de. 19. A nedi cament conprisi ng ZEEEPEIRE of
formula | according to any one of clainms | to 18 as well as

phar maceutical |y acceptable salts thereof arfd-phar maceuti cally acceptable

exci pients. 15 20. di cament ordance w.th. cl 19 for the control
or prevention of cﬁ%% 8';%? gﬁ%‘ﬂ? ORERT BedT‘Ehaclla“Bl sEPUEPSs such as
restricted brain unagmfm -C@)8eR"by bypass operations or transplants, poor
bl ood supply to the brain, spinal cord injuries, head injuries, hypoxia

caused by pregnancy, l@esgbagld%ﬁsﬁﬁuhbm% aesa@e%mhadmﬁd 3NQlilipk S di sease,
Hunti ngton's choreifsﬁﬁg g‘?gentl % ﬁﬁ Al DS, uri es,

reti nopat hy, cogi o54F ny ]t“?’ed%fql@Pfl)sPE? -P-yipentarpieacithd
chroni c pain, schinkgphrenia, idi opat hi ¢ parki nsoni sm or parki nsoni sm

caused by medi CamRisy-33s.- (Wul)roap%eﬁﬂ?g'({dﬂtﬂﬂns4%?091?1) ggﬁfﬁlcfm-z lsfilr%g'rzlo Uriide,

defici ency functions, such as e.g. muscle spasns grar ne,
urinary incontinenc ni coti.ne ddIC ion Sy S .0 at.e addiction,

anxi ety, vonmiting, di;’s% nBcs“fnéi“% PR ﬁ“ég‘?l%ﬁ g“%im #%0f conpounds of
formula | in acc® dangréfieatlN{R)a${@P)oRe of claims | to 18 as well as
pharmaceutically salts thereof for the production of a nedicanment for the

control or preventigna@bm %fmmmmwm&ewaahpﬁ%ﬁ% gi sorders such
as restricted br caused pass erations_or transplants,
poor bl ood suppl gﬁl{gos:ﬁghgﬁc[é(%%u Fﬁ’é‘l’ﬂ ﬁ-&wﬁmﬁ?— Félél) “PREglfin- H]YUrHr%@E)
hypoxi a caused byefregnléoremidecar di ac arrest, hypogl ycaenia, Al zheiner's
di sease, Huntington's chorea, ALS, denentia caused by AIDS, eye injuries,

WD 02/ 02554 -68 2 9 EEEH%Q%erE@ﬁ]ﬁMaQZ%géuﬂd%ﬂfd?ﬂﬂﬁtlIa&'oor&iﬁ’@ﬁ'ahyU@e of
di sorders, nermr %esfll C!lé aswe a a2 ?‘C %glﬁ % Qléef f%&l}&?ﬁm uticall
schi zophr eni a, gﬂ? §’r‘ﬁ 365? SO METSR gty

medi canent s as V\eqCFPfdéeeXé@WdiStl ons which lead to glutamate deficiency
functions, such as e.g. nuscle spasns, convul sions, mgraine, urinary
i nconti nence, 1ni cot i WeA addicahér i acpainhresab claﬂpl'safbxethe &;rﬂ@db@rb@ﬁtmxﬁdﬁt@é Y,

vom ting, dyski n%?cljgr &F&ué’feﬁ{ gﬁéapd}mlr%ers suc%a@gsg-xcge% atm & élf: on ca se ¥5%;]ass

accordance with clal ns to 1 nmace

salts thereof foPPEtI?Fé’néB’iﬁFfﬁ"éﬂ’laW Pﬁ?fé“m#tsllﬁﬂb’ @ﬂh‘dﬁﬂﬂépﬁlﬂbnbg m)unes, ead

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.
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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,



chroni c neurol ogi cal disorders. 23. A process for the manuf gct ¥g8£5
conpounds of formula | according to any one 10 of clains | o !'Well as
of pharnaceuti cX2%%Etept abl e salts thereof, which process PCEERPGTSES
reacting a conmpound of the formula with a conpound of formula 15 to obtain
a conmpound of formula O=-R2 11 0O R3i 3 N '~€\8CHZ)-t‘ Al and, if desired,
converting a functi § 0. a n - form .l nto anot her
functional 20 g%‘{ﬁ‘%?ﬂe?’ﬁggﬁ%ﬂ%g‘é??%& ,nqec_%orfgggrgte%%égfgﬁ%soaﬁ%%ﬁ?l%&é%m# %&I?ful a l
into a phar maceufiiZaphipnigddiapathip perkigsinism or pyriissenion ganseply meicapgpipesillss of
formula | in accoesmiage which kead toafliBmitt GefltzncyiiRtionRnith acé gl madclbipadns, process
In accordance w Eghv%is%h@ngg’faine, urinary incontinence, nicotine addiction, psychoses, opiate

5 addiction, anxiety, vomiting, dyskinesia and depression.

22. Compounds of formula I in accordance with claims 1 to 18 as well as

pharmaceutically acceptable salts thereof for the control or prevention of acute and/or

chronic neurological disorders.

23. A process for the manufacture of compounds of formula I according to any one

10 of claims 1 to 18 as well as of pharmaceutically acceptable salts thereof, which process

comprises

reacting a compound of the formula

AN

R
R N (CH) b

with a compound of formula

15

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.
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24. Compounds of formula I in accordance with claimas 1 to 18, when manufactured bya
process in accordance with claim 23.
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