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for the so-called executive cognitive funct|ons related to e.g. attention, planning of
actions and impulse control (the role of the catecholamines in these respects is
reviewed in Amsten and Li, 2005, Biol Psychiatry; 57; 1377-1384). Norepinephrine is a
major part in the circuitry regulating anxiety and fear and is thus believed to be
dysregulated in anxiety disorders such as panic disorders, generalized anxiety disorder
(GAD) and specific phobias (Sullivan et al. 1999, Biol Psychiatry;46:1205-121).
Concerning mood and affective functions, the usefulness of compounds facilitating
particularly norepinephrine and serotonin neurotransmission in the treatment of
depression and anxiety has strongly contributed to the widely-accepted concept that
these neurotransmitters are both involved in the regulation of affective functions
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usef ul ness of conpounds facilitating particularly
wo08p#88ebhri ne and ser ot oni n neur ot ransni ssi oOPCT/EP20p&/056915
treatnent of depression and gnxi ety has strongly
contributed to the wi dely-ac€epted concept that these
neurotransmtters are both involved in the regulation,
(Googmagf & &xilmares Tagdthasmacensici Pagis®l therapeyties. Tenth Edition,
McGRaHIRooloagi cal Basis of Therapeutics, Tenth Edition,
MGawH I, 2001 ) . In general, conpounds
specifically affecting the transm ssion of biogenic
In gedstatecompouireiPsEEDifkzlly affestegrihessansmissipnnefiiogerec amines, more

. l.ne S in.are S
proc S0 T APls SORLE DAL SRR PR L f upcessily usec
to alleviafst thesaffactipat ¢agmitives of Beentignal sympsonys il pptiertsisyiffering from
iy ot tont i gt PO .
o5 QLR S AR A BRTUEL BRI Yicbhodhsqarhay
cortex are known to be directly or indirectly involved

Furthefmbhe the hforfodimhesysims phiheadttekira. knBased sindidectly or
. .%Xlnt.h\zcil s, of hb| ocI;hem c?l ang 8e.net| cn_fll %il nas a!a%nﬁthesis of
indirggthy InYlYed BsIEHRITS §Y EUROrEB O SHEPRINE NS, HASEF 9fya SY
biochaysitalnarid genetfc fimiogd alongarith cadiropsgetological observations indicating
cyst B 8 BEEBNE ol RS BoPLABARI ke b fl 3RSt i
disordgoemerges aavarieurpatbalagical iefiglogiesisavesas Hpegodicat fuaction
|eadiﬁg"t6 Pgé\iegma%ﬂ-cﬁ'ttﬁé Bbiticdl mMrbirclitryC Wndre@! dinically manifested as
ni f est ed g

as the synptaons of hj hren (Harriso .
the sym@taRes obspyapprren (Margpee and Weheraer 2@35,1M9'%GU%§;&’.8ychlatry:

10:40-88%. T0s tokizhl MictoTireutsus regulated ie@séedratindyrosrarsimitters,

incl n.eu;gglltjranﬁmé%ﬁr S ok I udl.ng gl utamat e, GABA, and

incluigg A RE1 RSP ENG TR For Art Conpounds bel ongi ng
to the class of substituted 3-phenyl-pyrrolidines have

reviously. Anong these conpounds, sone
Des%@ﬁi??ﬁr@?%rﬁ the CNS, sone display serotonergic or

Comppids belpogingdpdne clrssafisnbriiiechiahearopyEelidines have been
repoRE@bF\ESuUM ABoR§ MR Corhpblinds, sopid bR indef@inBe CNS, some
. _receptor agonists or anta Qn}sts wi th high affjnit , :
disp b SO RIRAFD fedT BEEHH S5 SLonFrRC SBBRR R HiSR TR a5 gl g5l grpfiles while
som@b@f@&ﬁdqaaﬁalsifﬁpﬁhﬁﬁé $e(item(§®rf agohisttas antadtDiSeNMAGRIRIGH affinity for
or tion o i pheny erivatives as serotonin

dOpa&ﬁng%%?%&%} and by Haglid et al. as N cotine anal ogs

(Acta Chem ca Scandi navica, 1963, 17 (6), 1743-50).

3- Chl or o- phenyl - 3- pyiitol i di ne has been di scl osed as
=l e i A~ 2006/ 1 17669 (Preparation

hesjs.\it er medi=
Cl oxyaryl car e derivatives for treating
er) Yand WO 2006

12685 (Preparation of thazoles

and tetrazol es containing carbanoyl group as

anti convul sants). 4-Chl oro-phenyl - 3- pyrrolidi ne has
The pleve eprapPeReINaYe beeneisclagess syuneyis inisimedinteszn VO
00/052253Prephttions FTWisidnyPee v atdlesBisssdrone aatagnists)amd by Haglid
et al. as Nicotine analogs (Acta Chemica Scandinavica, 1963, 17 (6), 1743-50).

cl " F, _H
H H H N
Nid Nid N N’ BrO—O
Cl F

3-Chloro-phenyl-3-pyrrolidine has been disclosed as synthesis intermediate in WO
2006/117669 (Preparation of hydroxyarylcarboxamide derivatives for treating cancer)
and WO 2006/112685 (Preparation of triazoles and tetrazoles containing carbamoyl
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Pyrrolidinols with a secondary amine, shown above, have been disclosed by Wu et al.
(3-substituted-3-pyrrolidinols, US3118907), Gould et al. (Pyrrolidines. IX. 3-Aryl-3-
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US 2,878,264), Hesley et al. (1-Substituted-3-phenylpyrrolidines and their
pharmacological effects on the central nervous system; DE 2017255), Lunsford et al.
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Compounds of Formula 1 (WO 92/18475) have been disclosed to possess
dopaminergic stabilizer properties.

Formula 1:




i ncreases in tissue content of DOPAC
(3, 4-di hydroxyphenyl acetic acid) in the striatum (see
Wa 209848891 . This effect on subcortical dopam nBCT/EP2008/056915
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{fested in cognitive

some of which are listed in Table 1, below.

In addition, Sonesson et al. (Bioorg. Med. Chem. Lett. 1997, 7, 241-246) have
described that 3-phenyl-pyrrolidines substituted with electron withdrawing groups in the
meta- position of the phenyl ring displays preferential dopamine autoreceptor
antagonist properties. One Example from this series is presented below:



failure and psychosis. Detail ed Description of the
I nvention The foll ow ng abbreviations will be used in
WO ps4888ent i nventi on: NA: norepi nephri ne, NWCT/EP2008/056915
nor met anephhne; DA: dopam ne,. DOPAC. 3, 4-
di hydr oxyphenyl aceti c aci d; § MTI: 3- nmet hoxytyram ne;
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the frontal cortex.

Summary of the invention

One object of the present invention is to provide new compounds for therapeutic use,
and more precisely compounds with modulation of dopamine and norepinephrine
neurotransmission in the mammalian brain, including the human brain. Another object
of the invention is to provide compounds with therapeutic effects after oral
administration. A still further object is the provision of compounds with more optimal
pharmacodynamic properties such as e.g. kinetic behaviour, bioavailability, solubility or
efficacy.

The present invention concerns the unexpected discovery of the pharmacological
effects of compounds of the invention on monoamines in the cerebral cortex, and the
use of compounds of the invention as treatment for certain CNS disorders. By
pharmacological testing in vivo in the rat it is demonstrated that compounds of the
present invention produce regionally selective increases in catecholamine levels in the



CH3OCH2CH2- , and X is selected fromthe group
consisting of F or OH, provided that when Xis OH R3
WO 20080488p% any of its stereoi soners or any m xPCF/EP29P8/056915
its stereoisonmers, or an N-oxide thereof, or a
pharmaceutically acceptable salt thereof. In one
enbodi nent, Ar is 2-thiophenyl, 2-furanyl, 2-oxazoy
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Formula (3), Xis In a further RL is
Spediicall, hedatanton Piales RSO G ATIUS (Dn & cpec al
enbodi nent, Rl and R2 are both F. In a further
enbodi ment, R3 is M. Enbogjinents of Forrmula (4): In
one enbodi nent of the conpound of Fornula (4), X is
2 _~Ar

R 3

(2)
wherein;
Ar is selected from the group consisting of phenyl, thiophenyl, furanyl, 2-pyrimidinyl,
oxazoyl and thiazolyl;
R’ is selected from the group consisting of F and ClI;
R? is selected from the group consisting of F and ClI;
R? is selected from the group consisting of H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, s-Bu, -Bu,
cyclopropylmethyl, CFH,CH,CHy-, CF,HCH2CH,-, CF3CH,CH>-, allyl and
CH3;0OCH,CH,-, and



OH In a further enbodinent, RLis F. In a still
further enbodinent, RL is d. In a further enbodi nent

WEQR2008449801 | n a still further enbodi nent R2 i s BIT/EP2908(056915
speci al enbodi nent, Rl and are both F. In a further
enbodinent, RLis O and R Ps F. In a still further

enbodi nent, Rl and R2 are both C. In a further 5.
X is selesad iom thergroup aamsisting #f & on PH; aravided tiabydierehds OH, R is
notHB is Et. In a further enbodinment, R3 is n-Pr. In a
till further enbodine Enbodi ments of
MR RN ATARS 1o s WE MRS, o e
or anAdoxideathebgof, &r & ph@rinateuticallymcbeptabidsali tmengof. X i s F.
In a still further enbodinent, RlL is F. In a further
enbodiment, Rl is C. In a still further enbodinent R2
In a first gmbodinzerftuthehsyentidsoiates to chqr@pozund ofrFemyjte €2 )awherein;

Aris %g%%gédfﬁ% th%r@@ﬂ&ﬁgsémp r‘iéll th pgwe@waF}%mIr, t25;33}/rrimidinyl,
OXGZ@WMW@@‘Y',M and R2 are both a. In a further

13%@M@émﬁatnth83grbap+donls|@t|@g@tFldnor@rther enbodi ment, R3
I\éﬁ F m[agaﬁllsa In a still

'stlﬂe( & r@%@&leQHP co&gls WG T BrENG Y a further

|sesetmnied1ﬁf0tn theyrosp woBsistihg o Hs Mé, |Etf nRrhefBemiigiatginand
CH(?@ |_|/ %H In a further enbodinent, R3is allyl. In a

3 odi nent, R3 is CHBOCH2CH2- . Enbodi ments of 5.
X is sebecatedairom)he grouprepnsigtiogiatemer OH; prevideghiftrimdest X is OH, R® is
not H-ormula (6), X is OH Inafurther enbodlrrent Xis F.

I'n a still further enbodi ment, i s F. Inafurther

any s ieraoRomess qré@ny mixfyre Of dis; qtqareplﬁqrm\%rﬁ enbodi ment R2

or an N-dxidd thededflibt Ahaembeoditigeiy adgeptabld salt thezesfpeci al
enbodinent, R1L and R2 are both F. In a further

enbodinent, RL is d and RRis F. In a still further
In onerdroldoaierent, ARlis@hthidgthesnye Dhurany) 2-oxazaylfan2-théazolyl.
enbodinent, R3is H In a still further enbodi nent, R3

is Me. In a further enbodinent, R3is Et. In a still
Suitaply, thids phapydIme frthezemigogiment, the cemnraunkegf the invention is a

Com@j[p%'ﬂm];n s n-Bu. In a still further enbodi nent,
R3 is /-Bu. éfRir?’)la further enbodinent, R3is allyl. In a

further enmbodinment, R3 is CHSOCHZCHZ . In a still

further enbodi ment, yC R)pr opyl methyl. In a
further enbodi nent, H3CH2CH2- . Conpounds of
formul ae 2-6 have been to i ncrease the

extracel lular |evels of nérep] AEpRr i nes and dopam ne
preferentially in the frontX tort®X Wth no or
substantially smaller effects immfhe striatum as
nmeasured by the m crodi al ysi(§ techni que. The
unprecedented increase in cor%ical nor epi nephri ne and

dopam ne of these conpounds is illustrated in Fl GURES
or Fokmuld f4): Conpounds from the invention are:
R1
R2

3

—R
X N
(4),

or Formula (5):



3-(3,4-difluorophenyl)-1 -ethyl pyrrolidin-3-ol;
3-(3,5-difl uorophenyl)-1-nethyl pyrrolidin-3-ol;
W@2q08/14886l1 f | uor ophenyl ) - 1- met hyl pyrr ol i di n- 3- oOPGT/EP2008/056915
- (3, 4-di chl orophenyl )-1 -ethyl pyrrolidin-3-o|;
-(3,5-di fluorophenyl)-1-propyl pyrrolidin-3-0
-(3,5-di fluorophenyl)-1 -ethylpyrrolidin-3-o
- (3, 4-di f1 uor ophenyl ) - 1- pRopyl pyrrol i di n- 3- oI
- (3, 5-di chl orophenyl)-1 - pyrrolidin-3-0
-(3-chl oro-5-fl uorophe -ethylpyrrolidin 3-oI;
-(2, 3-di fl uorophenyl) - yIpyrrolldln 3-0
-(3-chl oro-4-fl uoroghef f Ipyrgolldln 3-0
- (3, 4-di fl uor ophenyl) - 1- net oyrrNrﬂﬂln 3-0
-(2, 3-di chl orophenyl )-1 -et roIidin-S-oI;
- (2, 4-di chl orophenyl ) -1- netgé} pyrrolidin-3-0
- (2, 4-di chl orophenyl ) - 1-i sobdtyl pyrroli di n- 3- 0
-(2, 4-di chl orophenyl )-1 -ethyl pyrrolidin-3- oI
al 3- (2, 4-di chl orophenyl ) pyrrolidin-3-o
or For II%{GJI chl or ophenyl ) - 1- propyl pyrrolidin-3- oI
-(2, 4-di chl orophenyl ) - 1R
- (2- met hoxyet hyl ) pyrrol idi n-32ol ;
-butyl - 3- (2, 4-di chl or gphesyt) pyrrolidin-3-ol;
-(2,4-difl uorophenyl) obutylpyrrolldln 3-o0l;
-(2, 4-di fl uorophenyl) Ntk pyxrolidi n- 3- oI
-al lyl-3-(2, 4-di f | uor ophenyVj} pyr NotRdi n- 3- 0
-(2,4-difluorophenyl)-1- pr% nyh r ol i di n- 3- ol
-(2, 4-di fl uorophenyl)-1-(2- nethoxyethyl)pyrrolldln 3-0

| ; -butyl-3-(2, 4-difluorophdf)il )pyrrolidin-3-ol;

where(nZRt rFQZb'R? ahd X 406 %@fb%‘f'Mbéi -abovEESNY tpﬁﬁ||‘r1‘19d>éuilc'éﬂy'ﬁa@J.:eptabIe salt
| or 0- 4- 1 uor ophenyl’)-1 -isobutyl pyrrolidin-3-ol

thereo 2 chI or o- 4-f | uor ophenyl )-1 -ethyl pyrrolidin-3-ol;
-aIIyI 3-(2- chI or o- 4- quorophenyI)pyrrolldln 3-ol;

in oS BIE.A for BTERYe} heeiABN, B e R, ﬁﬁ”@tﬂ@hﬁgr
embwdlmecmlt R?is F. In a further embodiment, R%is Cl. In a st| further embodiment, R’
is F and R?is F. In a further embodiment, R' is Cl and R? is Cl. In a still further
embodiment, R' is Cl and R? is F. In a further embodiment, R' is F and R? is Cl.

In a still further embodiment, R® is be Et or n-Pr. In a further embodiment, R® is n-Pr. In
a still further embodiment, R® is Et. In a further embodiment, R? is butyl, such as n-Bu
or i-Bu. In a still further embodiment, R3 is propyl, such as n-Pr or i-Pr. In a further
embodiment, R® is H. In a still further embodiment, R®is H or Me, and R*is F. In a
further embodiment, R® is Me. In a still further embodiment, R%is allyl. In a further
embodiment, R® is CHsOCH.CH.-. In a still further embodiment, R® is
cyclopropylmethyl. In a further embodiment, R® is CF3CH,CH.-. One embodiment of the
present invention is the pyrrolidinols, i.e. wherein X is OH. When X is OH, in one
embodiment R® is n-Pr. Another embodiment of the present invention is the fluoro-
pyrrolidines, i.e. wherein X is F. When X is F, in one embodiment R? is preferably Me.

Embodiments of Formula (3): In one embodiment of the compound of Formula (3), X is
OH. In a further embodiment, R' is F. In a still further embodiment R? is F. In a special
embodiment, R' and R? are both F. In a further embodiment, R® is Me.



- butyl -3-(2-chl oro-4-fl uorophenyl ) pyrrolidin-3-ol;
-(4-chl oro-2-fluorophenyl)-1 -nethyl pyrrolidin-3-ol;
WO Lon8a#680r o- 2- f | uor ophenyl ) - 1 -i sobut yl pyrr ol i BCHEB2008/056915
-(4-chl oro-2-fluorophenyl)-1 -ethyl pyrrolidin-3-ol;
-allyl-3-(4-chloro-2 fluorop%nyl)pyrrolldln30I
4-chl oro- 2-fl uorophenyl )-1 -propyl pyrrolidin-3-0
Embocilme@hs ot bormylpdy: d@ﬁ@ﬁﬁmqu'(f@nﬁ@%/ﬂ‘&(%ﬂﬁwl)%ﬁ F@nmwa (4), X'is

OH. Iy agfd?{her embodlment R'is F. In a still further embodlment R’ |s Cl. In a further

embocfl)@eé 8, @]f—lOCh oélﬁwtheli%c% s, an 3 stﬂema? embodiment, R’
and R are%@thwmraofpheeyémbbdmmu I|$)§DI a0t iRfiia F34ok:still further

emboof‘@' R 4k B2 %ﬁéﬂ' il 8@*?@%3’%%%# §Rngpﬂlrﬁ‘erﬁ REis Me. In a still further

embocﬂmeﬁt d{clbll:'dr bpd &mher-embodiment, R is n-Pr. In a stlll further embodiment,
R3 is7P%- met hoxyet hyl ) pyrrolidin-3-ol;
-butyl -3-(2, 3-di chl orophenyl)pyrrol i di n-3-o0l;
- (2, 3-di fl uor ophenyl ) -1-net hyl pyrrolidin- 3- oI

Embodﬁwe?rt%lb’; r@@ﬁ@@f(swh oné& emﬁ@&mﬂt byltrre)d:cbrelp@u@d et Formula (5), X is
ro rro
OH. in T3t eisibREhot (5 7 s ol ﬁ%hﬁ@?ﬁfﬂ%{)?%ﬁ i F. g further

embadimentitR! is3I( B 8 st fdrtlmrcamrhtmdjﬂn)epy (03 Fdlma further embodiment R?
I
is Cl. I?% %é%c‘?él%r%b%@%r gqﬁhgaﬁf({i g'\f %re 'BBHEP-‘ H*f/é l'fr tHe 'é?nk}ocg}n'elnt, R'is Cl
and R @-EHD(&@*”ZfothabﬁmbﬁéﬁWf)L R’ a@td@ @vgerb@thu% k- 3 figther
embdcﬂHdﬁ't N |(s:1-'| %'a%tﬂl‘f%rtﬁb#‘@ﬁ%ﬁﬁﬂéht) R?ﬁé Rld. q’h A- f@rtﬁér embodiment,
3- or 0- 2- uor ol i di_ n-3-
s Btairemsl) frer ehmeny 3. s /EBe T kDet ﬁmbeW%tl Rijis n-Bu. In
a stlllnfu&;n@f embodiment, R?is i- ]Ic3|u Ina fuhrtherle)mbodlrr}e_né_R |§ aIIIyI In a further
- but vl - 35 ( 3z 0-.2- f 1 uor ophen rrolidin-3-ol;
emchﬁ@-%hl%i'%ﬁ%@%lﬁgéﬁ'enyl )-2 - m);t h)F/)I)/pyr rolidin-3-ol;
-(2-chl oro-3-fl uorophenyl)-1-isobutyl pyrrolidin-3-ol;

Embo& ﬁéﬂ?é gf Pgr?r‘n I%%@qurbfl%%@%&% é??f'ow{rérg th bun%o?'zormula (6), X is
OH. h*(@fufthefram@odlmwt opliehylna s_tlllwtb@yemhqd@neat fR'3s &i. In a further
embocilﬁffe%h' RY G- T HetiPRIEEHomBodirreie RAGX ety e athbstiment R2
iscllina speC|aI embodiment, R' and R? are both F. In a further embodiment, R' is Cl
and R?is F. In a still further embodiment, R" and R? are both ClI. In a further
embodiment, R® is H. In a still further embodiment, R® is Me. In a further embodiment,
R® is Et. In a still further embodiment, R® is n-Pr. In a further embodiment, R® is n-Bu. In
a still further embodiment, R® is i-Bu. In a further embodiment, R® is allyl. In a further
embodiment, R® is CH3OCH,CH.-. In a still further embodiment, R® is

cyclopropylmethyl. In a further embodiment, R® is CF3CH,CHa-.

Compounds of formulae 2-6 have been found to increase the extracellular levels of
norepinephrine and dopamine preferentially in the frontal cortex with no or substantially
smaller effects in the striatum, as measured by the microdialysis technique. The
unprecedented increase in cortical norepinephrine and dopamine of these compounds
is illustrated in FIGURES 1 - 10.

Compounds from the invention are:
3-(3,4-difluorophenyl)-1-ethylpyrrolidin-3-ol;
3-(3,5-difluorophenyl)-1-methylpyrrolidin-3-ol;
3-(2,4-difluorophenyl)-1-methylpyrrolidin-3-ol;



- butyl -3-(2-chl oro-3-fl uorophenyl ) pyrrolidin-3-ol;
-allyl-3-(2,3-difluorophenyl)pyrrolidin-3-ol;

WO e@8a#80F 0- 4- f | uor ophenyl ) - 1 - met hyl pyrrol i di PEBEB2008/056915
-(3-chl oro-4-fl uorophenyl) - i sobutyl pyrrolidin-3-ol;
-aIIyI 3-(3-chloro-4 fluoropmenyl)pyrrolldln30I

-chl oro-4-fl uorophenyl)-1 propylpyrrolld|n30l
3-(3, 4\d$h¢<prp@h@nsd)-rl tQIBY'@Wﬁ@'@D‘)& -al; (2- net hoxyet hyl ) pyrrol i di

3-(3, ﬂdﬁh@ir@phengllﬂ propylpyr][c])lld(ljn -3- Ohlen ) pyr ol i di n-3-ol
u rolidin-3-0
3-(3, 5@% @r%pthqygr-ﬂ ﬂ"@‘;ﬂwr)fo“ﬂ'n rt-”§gbutzl p)%/rol i di n-3-o0l;
3-(3,4-alifludroBdri3) ¥t-prépyipyregickmgtolpyr r ol i di n- 3- ol ;

335 T PhOR) v o

3-(3- thjotcyb-ftRIO(@)hBrtyi)ﬂ eth‘y@ﬂmwm-@ﬂ,r olidin-3-ol;

3-(2, 3%[@4)%%—@:? Etﬂn r}é -gh. -met hyl pyrrol i di n-3-ol ;

)-1 -| sobutyl pyrrolidin-3- ol ;
3-(3- CW'QE%ﬁTf@PBQ@Q‘HYUOT 6@1‘}@%”9' din-3@hyl pyrrolidin-3-ol ;

3-(3, thher&é Nn@étﬁy@ frbmhrmbenyl)pyrrol i di n-3-ol;

32, sidzpr@wpa[wsng I retlﬁv'aﬁ P 5 e hoxyerhyl) pyer o
3-(2, m-d&:erpphenyl) 1- methylpyrrolldln -3-0l;

32 A edap bt SRR BB REBE DY Py G ol 5o T O
3-(2, ‘BdQ(ﬁ]Ml’OﬂhehY'@rﬂo?ih}ﬂﬁyl‘rphqnt?s@%ut yl pyrrolidin-3-ol;

1- auy'lr3ad32 Nb|c§\1<§]r%0roﬁ**]$dl})rﬂﬂlemh§wl )pyrrolidin-3-ol;

3-(2. 4 chiaroghs Yl opRENAY OIS0

P” pyrrolidin-3- oI ;
3-(2, 4(d?crfmbbaémw)hy(lz}mtrmiyemynpcrrohd.n -3-0l;
hl or )pyrroI|d|n30I'

1- bufgl ?g&yl Q'CBéﬂr%ﬁ?fbeS]'%' Wfr?ﬂ? gﬂé yl pyrrolidin-3-ol;
3-(2,8-difRidBoplerhl ot -asuiermy pyrrdlidis-Sbait yI pyrrol i di n- 3- oI
s Aghitbafaih Pl g%*%:%;);r’z;:fu e
1- allﬁ-é(éﬂ@ $§g%m%muyp r;zl:_n -ol

Jo? r I
S ederiur o TEE T
1-butyl-3-(2,4-difluorophenyl)pyrrolidin-3-ol;
3-(2-chloro-4-fluorophenyl)-1-methylpyrrolidin-3-ol;
3-(2-chloro-4-fluorophenyl)-1-isobutylpyrrolidin-3-ol;
3-(2-chloro-4-fluorophenyl)-1-ethylpyrrolidin-3-ol;
1-allyl-3-(2-chloro-4-fluorophenyl)pyrrolidin-3-ol;
3-(2-chloro-4-fluorophenyl)-1-propylpyrrolidin-3-ol;
3-(2-chloro-4-fluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-ol;
1-butyl-3-(2-chloro-4-fluorophenyl)pyrrolidin-3-ol;
3-(4-chloro-2-fluorophenyl)-1-methylpyrrolidin-3-ol;
3-(4-chloro-2-fluorophenyl)-1-isobutylpyrrolidin-3-ol;
3-(4-chloro-2-fluorophenyl)-1-ethylpyrrolidin-3-ol;
1-allyl-3-(4-chloro-2-fluorophenyl)pyrrolidin-3-ol;
3-(4-chloro-2-fluorophenyl)-1-propylpyrrolidin-3-ol;
3-(4-chloro-2-fluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-ol;
1-butyl-3-(4-chloro-2-fluorophenyl)pyrrolidin-3-ol;
3-(2,3-dichlorophenyl)-1-methylpyrrolidin-3-ol;
3-(2,3-dichlorophenyl)-1-isobutylpyrrolidin-3-ol;



l-allyl-3-(3,5-difluorophenyl)pyrrolidin-3-ol;
1-butyl-3-(3,5-difluor ophenyl )pyrrolidin-3-ol;
W(3|2((08/15‘38@II fl uor ophenyl ) -1-(2- met hoxyet hyl ) pyr r BCT/BP2908056915
0
3-(3-chl oro-5-fl uorophenyl) - 112m=,\thyl pyrrolidin-3-ol;
3-(3-chl oro-5-fl uorophenyl)-1
1- allyh%(@b%rtdthmfppbenxd)nyr@lI@ln -3-ol;
3-(2, ﬂ—'dﬁiHlderﬁelﬁﬁgfﬂrgggpﬁrf)lldmf@@lheny| )pyrroli fjl 3 3- gl ’
rrolidin-3-0
3-(2, gdgé"'@’ﬁpg?'&y' TP ¥R Iyg)pirr?lﬁi'ﬂgﬂgiyet hyl ) pyrrolid
1-butyn3323- dlchlmbpherb@by#rolﬁiim 3-ol; So Furth
u in-S-ol. rther
32, %%ﬁlﬁ% ﬁ@fe fﬁ@&ﬂﬁ@éﬁ&%hoj’ éldvvhl ch X i suF are:
3-(2, 3@fmwomenw)ﬂmb@mwpyrr@mm@mlopyr rolidine;
1- et hyl lidi
(2 Ffeother *%‘*ﬂ@' O B oy r ol 4 hr
3-(2, %*d(@ﬂé‘hﬂ"&rbd)ﬂ‘( Rt Bhléﬂ?}")pyﬂq 'IdUbl?’z%-yr rol i di ne;
1-bufgt- eiizdﬂbmu@ro%hbhyl%mmwe)o|3 fluoro-1
3-(3- %fﬁ?’? gﬂc% qf?r}yll)uﬁ%i%}élwrrsﬂ'%nﬁ Yor opyr rolidine;
3-(3-8hl6 -2 Hluoraptieryl )ebisopléyiyyryel BHi-Bear o-
3-(3- %ﬁ@g}% @H‘W ngl r?ﬂ] lpyirthdbno?c?g)yrrol i di ne;
1-ally$-3¢(3; @:Idr%mfblommmyl)pywommr&@ 1 -net hyl pyrrolidine;
3-(3- éhl%?o -3 fgjo?%%r%hﬁ%a rfdmw gRyy rolidine;

h fl lidi
3-(3-Shipie arLrenare N Rk SV I B 35 & idiner
1-butgt- (343ctini|<srboz ﬂuéﬂmenwwvdlwwasfdwor o-

i
3-(2- §HE )éﬁ% Q’P”M')uﬁme&ﬂé'wrr?'-'%?ﬁ ?Jlor opyrrolidine;
3-(2- Ghl()m 8Hluorapheriyl ubismbluéyigyryelgli-Bear o- 1
3+(2- %@@% fg%rr(?w‘?[{ n?th%lp%rqlﬁdbno?OOIyr rolidine;
1-allyd-3-2- Qh|QrQ:ﬁ’rfblpm{@Wl)})yGO|ﬂdlﬂé’r@| 1 - et hyl pyrrolidine;
3-(2-8hlbro-3-fRliokdpres Véa %ﬁ&w Ry rolidine;

5o it AT Ay B LM

1-bufyt- (342€dhilcm‘oqi -BublopbeaphyeyrydlidirB3fdiuor o-

1 a”%?@%ﬂ %ﬁ%géﬁ‘%h{}g)yg%%'ﬂﬁ 5" 3-fl uoropyrrolidine;
3-(3- chloro 4-fluorophenyl)-1-methylpyrrolidin-3-ol;
3-(3-chloro-4-fluorophenyl)-1-isobutylpyrrolidin-3-ol;
1-allyl-3-(3-chloro-4-fluorophenyl)pyrrolidin-3-ol;
3-(3-chloro-4-fluorophenyl)-1-propylpyrrolidin-3-ol;
3-(3-chloro-4-fluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-ol;
1-butyl-3-(3-chloro-4-fluorophenyl)pyrrolidin-3-ol;
3-(3,4-difluorophenyl)-1-isobutylpyrrolidin-3-ol;
1-allyl-3-(3,4-difluorophenyl)pyrrolidin-3-ol;
3-(3,4-difluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-ol;
1-butyl-3-(3,4-difluorophenyl)pyrrolidin-3-ol;
3-(4-chloro-3-fluorophenyl)-1-methylpyrrolidin-3-ol;
3-(4-chloro-3-fluorophenyl)-1-isobutylpyrrolidin-3-ol;
3-(4-chloro-3-fluorophenyl)-1-ethylpyrrolidin-3-ol;
1-allyl-3-(4-chloro-3-fluorophenyl)pyrrolidin-3-ol;
3-(4-chloro-3-fluorophenyl)-1-propylpyrrolidin-3-ol;



3-(3-chl oro-4-fl uorophenyl)-3-fluoro-1
- met hyl pyrrolidine;

W@2(08/14886lf chl or ophenyl ) - 3-fl uoropyrrolidi ne; PCT/EP2008/056915
3- (3, 4-di chl orophenyl ) -3-fl u% o-1 -nethyl pyrrolidine;
3-(3,4-dif|uoropheny|) 3-fl uotopyrrolidine;
3-(3,4-difluorophenyl)-3-fluoro-1-met hyl pyrrolidine;

3-(4-chlpm- aﬁlugrqpf@wi))ub(%meéhgmet@ylmylur@ﬂIebwygm i di ne;

1-but§t- 3%4%!&603 ﬁucﬁr‘o\éﬁéﬁya bdlibm3sfdiuor o- 1

3-(3, @'d C@'%'OEK ﬁ&ﬂdﬁﬁ@%ﬂyﬁoﬁdﬂ-ﬁﬁ 0-1 -nmet hyl pyrrolidine.

3-(3, 44@i|cmlcirpﬁheaﬂfl) -arboslitpipytrotitia-Fohpound of the invention
ETHYLPYRROLI DI N- S- O_;

1-ally %63 t %@Bﬁ’%@ﬁﬁ&ﬁ@# gi ETHYLPYRROLI DI N- 3- OL;

3-(3, £B~d c;uampmmﬁ) FtuorgPHEidin-3-ok ETHYLPYRROLI DI N- S- Q.

DIN-S-OL

3340 g%'%ﬁwuo%m{a@@*&ﬁ%wmm. iSO

1-butyl-43 8- tic B erxeHBERYIPUGin=3=94HY| PYRROLI DI N- S- OL;

3-(3,8dichidro hEh%WX@lndﬁ%ﬂ%% IDPII\FNSS-OLO-

3- (3§ Sé"%rOBl‘ﬁﬂ P§/ P“‘Sﬂg’g PYRROLI DI N S- OL;

1-ally8-33, 3-didh@ib OREMHIEYiolidin-3BTHYLPYRROLI DI N- S- OL;

30 S dgroph B O byl 1 i NS 0L

3-(3,5-d{chzrophenyipraRHERNOXY Sthy ) DRGIVRIZR! DI NE;

e BRI S U pvera 1D s o

3-(3,3 beOAiOW@m)d:a@ﬁ}fEMEm' i LPYRROLI DI N- S- OL;
1- auﬁ»acgs S BrIRIRHBINbIdih-3-BTHYLPYRROLI DI N- S- 0L

I FL UOROP THYLPYRROLIDIN—S ag;

1 b“%‘ W%EU@@P@@VL P-4 METHYLPYRROLI DI N- S- OL;
3-(3,3-difR+onbikERO)- F(RORDRBIENh Y by rEiE1-BMARROLI DI N- S- OL;

S|RCIES, I LPYRROLI DI N- S- O_;
3-(3- gh'%% %@@@@%@W “‘?'R%PYLPYRRQJ DIN-S OL;
3-(3-ghlppo-8- fmqmwmmwimmmmRm DI NE;
1-allyl-3-(3-chloro-5-fluorophenyl)pyrrolidin-3-ol;
3-(3-chloro-5-fluorophenyl)-1-propylpyrrolidin-3-ol;
3-(3-chloro-5-fluorophenyl)-1-(2-methoxyethyl)pyrrolidin-3-ol; and
1-butyl-3-(3-chloro-5-fluorophenyl)pyrrolidin-3-ol.

Further compounds of the invention in which X is F are:
3-(3,5-difluorophenyl)-3-fluoropyrrolidine;
3-(3,5-difluorophenyl)-3-fluoro-1-methylpyrrolidine;
3-(3,5-dichlorophenyl)-3-fluoropyrrolidine;
3-(3-chloro-2-fluorophenyl)-3-fluoropyrrolidine;
3-(3-chloro-2-fluorophenyl)-3-fluoro-1-methylpyrrolidine;
3-(2-chloro-3-fluorophenyl)-3-fluoropyrrolidine;
3-(2-chloro-3-fluorophenyl)-3-fluoro-1-methylpyrrolidine;
3-(2,3-dichlorophenyl)-3-fluoropyrrolidine;
3-(2,3-dichlorophenyl)-3-fluoro-1-methylpyrrolidine;
3-(2,3-difluorophenyl)-3-fluoropyrrolidine;
3-(2,3-difluorophenyl)-3-fluoro-1-methylpyrrolidine;
3-(4-chloro-2-fluorophenyl)-3-fluoropyrrolidine;
3-(4-chloro-2-fluorophenyl)-3-fluoro-1-methylpyrrolidine;



(+"3- (3, 4- DI FLUCROPHENYL) - | - ETHYLPYRROLI DI N- S- OL;

(~-3-(3, 4- Dl FLUCROPHENYL) -1 - ETHYLPYRROLI DI N-S- QL
WQ2Q081 @8 ORO- S- FLUCROPHENYL) - | - METHYLPYRROL| DI REBEEX008/056915

(+"3- (3, 4- DI FLUOROPHENYL) - I - YLPYRROLI DI N- S- OL;

("-3-(3, 4- DI FLUOROPHENYL) - ROPYLPYRRCLI DI N- S- CL;

(+) - 3- (3, 5- DI FLUOROPHENYL) - 1- PROPYLPYRROLI DI N- 3- oL;
3-(2-¢hiom-¢ 4lusrantranydrsPupIepsrolidineROPYL PYRROLI DI N- S- OL:

3-(2-Ehiér dﬁ-‘f@H WHE{WWIEEFWEWLPYRRQ' DIN-S-QL;

q&?op HYLPYRROLI DI N- S- OL:
3-(2, %d' 'QFQP e@r' - PROPYLPYRROLI DI N- S- OL:
3-(2, 4-ﬁﬁt3ﬂdr6pBeE}IFBmHErN‘éﬂ)y|¢ rFefH@mé,PYRRou DIN-S-QOL;

s AR e D -
3-(2,4-6)L@reph ey Fi uoREPHERVY Py IrokdiFgL PYRROLI DI N- 3- OL;
(4- L4J ETHYLPYRROLI DI N- S- OL;
34 %h d'§ f@u‘?@g ) gﬁgdgg%ophmw PYRROLI DI N 3- OL;
3-(4- @hlosl gdlugrenhar perQyl yoeth VQwehd#DPYRRo_l DIN-S OL;
3-(3- émoﬁb QELu%réﬂrsFé%iE%}mhdmyETWLPYRRQI DN SO

3- (3 hl r034-(Af’l§1 mg‘pyrm e DN 3- QL
3-(3, 4(@W5MTW@R®JUDI@§L SO (-)-1

>0 ARG T ﬂ%&%&h@ﬁ@%‘%&%?ﬁs a;

3-(3 yosophenyl)-3- Iuoropyrrolldlne
3-(3, @dﬁﬂ bidrd-4- W&FWP@T&M@ PYRROLI DI N-S- QL;
LUOROPHENY - | SOBUTYLPYRROLI DINS- QO

3-(3- Fb'SfC( @f@mmqm&ﬂmwf r|0 IdiRETHYLPYRROLI DI N- S- OL;
3-(3-CAloro-63udr&P HEAYOROREERV I )méth/PyHolidine; and

3.3, ? diRIGrE W@%&@@Tﬁ%@y @;(rosl’dlne

S- DI FLUOROPHENYL) PYRROLI DI N+ S- OL

Ina §p H@?}w ound bﬁ@%ﬁ%fﬁ{%ﬁe@' DIN-S- QL
3, 5- DI FLUOROPHENYL) PYRROLI DI N 3- OL;

()313}5 I@F(L@(BRQFH HEVTYLRY RENDINERAL DI N- 3- OL;

(+)- 3((3 "951r€L3uéR@ HEEWHMPYRQQEWXLE\@LROLI DI N-3-QL;

3-3-EHGRS T Y| YRROLIDIN-3-OL;

3-(2,3- DIFLUOROPHENYL) 1-ETHYLPYRROLIDIN-3-OL;
3-(3-CHLORO-5-FLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL;
3-(3,5-DICHLOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL,;
3-(3,4-DIFLUOROPHENYL)-1-PROPYLPYRROLIDIN-3-OL;
3-(3,5-DIFLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL;
3-(3,5-DIFLUOROPHENYL)-1-PROPYLPYRROLIDIN-3-OL;
3-(3,4-DICHLOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL,;
3-(3,5-DIFLUOROPHENYL)-3-FLUORO-1-METHYLPYRROLIDINE;
3-(3,4-DIFLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL;
3-(3,5-DIFLUOROPHENYL)-3-FLUOROPYRROLIDINE;
3-(3,5-DICHLOROPHENYL)-3-FLUOROPYRROLIDINE;
3-(2,4-DIFLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL;
3-(3,4-DIFLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL;
3-(2,3-DICHLOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL,;
3-(3,5-DIFLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL;
3-(3-CHLORO-2-FLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL;
3-(3-CHLORO-2-FLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL;



(+)-1 - ALLYL- 3- (3, 5- DI FLUOROPHENYL) PYRROLI DI N- 3- OL;
(+) - 3- (3- CHLORO- 2- FLUOROPHENYL) - 1
WO MEFHMSPYRROLI DI N- 3- OL; H S- (S- CHLORO" - FLUCROPEIEZRRL0P8/956915
- METHYLPYRROLI DI N- S- OL: (+) -
BUTYL 3 (2 3- DI FLUOROPHENYL)PYRROLI DI N- 3- OL;

- DI FLUCROPHENYL) - 1- NETHYLPYRROL| DI N- 3-
3- (3 24 ngq&Qm@mprPYLPYRROUDlN -3-0L;

%d@fﬁﬁ@W@PﬁmgLDW@%PYRROLIDIN -3- OL

3(2@'5&&5&5@%%@?;?’5 LD 5 oL

ROLI DI N- 3- OL;
(+)-34(343D(RL 3O RIORNERYPHE NS’[[)-IYLPY(RRG)UDlN 3-0OL,

(13 DR e TR sV B BRRGRMNAERY ) pvreaLi o v
3-(3- GFHJQRG-SFLBGEHDBH@W&UM@HENE’MRROLIDIN -3-OL;
(+)-3: (h’%@?ﬁz @%NY@BWPYLPJRROLIDIN -3-OL;

(-)-3 f%ﬂﬁﬂ@@@ﬁlﬁwg HPROPYLPYRROLIDIN-3-OL;

(+)-3(3)5-BiKIIORCHIER WYRROUDW -3-OL;

(-3 LA ORI P i ORY PYBERNATE o or
(-)-3- BOHLODRORS-FUMDRORHENY B 1 deBidY L B¥ R RMIONDINF3-OL;
(-3 AETIR RPN DT RRPEP SRRAANAIeEHL. | Dvent! o
(360 DB OROPHEN AL R P VAP YRR L BYNIBOL Y ny for m
(+)- 35(9'3t BW@@W&)#QEN’&%G\UﬁR@)FﬂHEP‘{"RRULQDH@@OEU' table

(+- 3B e S5 SRR S et TRl 0 R
(+) 3qamugmamw f- 1t BEHVLPRIRODIDIRKBSPIL;es of e,
(-3 ERIROR L LA BRI R T By P PR N 0k

( )- 1-B|Lg1afu -8- (2(:3 DIEMOHQH%ENM.QPXB&OHQINF&}GWW ochl ori de,

3&% LR5REPLANY i; ISOEF PLPYRRAGDRILROR et he

te, the acétate, the

()34 ar{ngéUQIR@Pé‘bEMY B METHY LR BRI At o, 1t b
)me;mwaﬁ?zstmmmm@rmww jreYyRROLADAN-3LOE; embonat e,

i N R N B e I

[)-1-BUTHL-3t (8, 5- DI IORGPIIE NV )PY RROL ICHE-3-OL; :
(1 ARV A FR VBB EPRROTAINSOLL S i nate,
( ) 3{B5-DELUGROPHENYL pil « @BMERHOXPEEHALIP Y RROLIBIN{3-08
(-)-3- gg%rbﬁ:@l}?R@f—hme_fﬁ %@W[WR@%@@@M@ _brknown and

'Scri b ds such as oxallc aci d,

(-)-3hdA PO ROPHEN ¥ bhd iMET B LFhARREHAN -8
3@3&9HM®ROWEIWL)13 B4 3J11R|Fhl0R©paamﬂermeR@al|mm 3-OL;

1 LSS RPN S B S EEISEV il i oL
3 (3 4UEPUDRGPHENYL)-1-ISOPROPYLPYRROLIDIN-3-OL;
(+)-1-BUTYL-3-(3,5-DIFLUOROPHENYL)PYRROLIDIN-3-OL;
(+)-3-(3,5-DIFLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL;
(+)-3-(3,5-DIFLUOROPHENYL)-1-ISOBUTYLPYRROLIDIN-3-OL;
(+)-3-(3,5-DIFLUOROPHENYL)-1-(2-METHOXYETHYL)PYRROLIDIN-3-OL;
(+)-1-ALLYL-3-(3,5-DIFLUOROPHENYL)PYRROLIDIN-3-OL;
(+)-3-(3-CHLORO-2-FLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL;
(-)-3-(3-CHLORO-2-FLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL;
(+)-1-BUTYL-3-(2,3-DIFLUOROPHENYL)PYRROLIDIN-3-OL;
(+)-3-(2,3-DIFLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL;

P



acid addition salt. Exanples of pharmaceutically
acceptable cationic salts of a chem cal conpound of

W@ p@silggsent i on i ncl ude, without limtation, theCEHBB00$956915
t he potassium the cal cium M:e magnesi um the zinc,
the alum nium the lithium echoline the |ysinium
and the ammoni um salt, and_the a chemni cal

(+)-3dBrBifrd @RQRHE NI H(20M EJ&%YEF h@f La)RYéiﬁthiEH Ngs-6lks.
-35e9<éﬂanLtu@R0Pﬁer MasdBUTYL PYRAGLIDIRCRDIes wel |

o 3 308 BRIV PR Bln conpounds

(+)-3423-BIFA ORURHBENIL ¢ -@s3, Bhﬁﬁt@ﬁD@«ﬂ@EYhR‘é@RﬁhﬂBlN -3-OL;

(11BN BB TE ) S EL ISOBER G oL

(-)-3-63-OH D RO 2R O BRI %L )-§- MEIHPf;bJPé@?B@LHNél 3éL;
(+)- 3RB<@HH@|€@V5TTPIFGQI#CBI§H hfm an H tgﬂf\ﬂR@ubm 3-OL:

tron inc eprorugg, of the

(+)- 34@&%@&%5&%@5%%%&%@ R AERROB -

or a SETRHGRASCAIYddepthiné sanehgeoflor e reactive or
derivati zabl'e groups of the parent conmpound. O

particular interest are conpounds nodified at a
Any aanbioafion of tugp or endng df they emipodinpentsrasadesanibed agpoves considered

Withifgﬁﬁéﬁf&e gth%ﬁréé@ﬁt?n@&{t iopatives are esters or am des.

exa €S of pro rugs of the conpounds of the
present invention are the Noxides nentions bel ow and

Pharfia@eliftdIQVARS pbhHIY YxYy- deri vat i ves:

[or op 3-fl uoropyrrolidin-

The ghqmicahFesraoand anedah%wﬂrg MEYAeRIPY|SEAB 3Ny FRC Sugﬁb'e for the
intended %d&wldllscrhh@m Bliehyeé }orﬂdlhdludemarmbbduﬂ’baﬂymé physiologically)

accegta%)% gﬁl s'b:cab gc;rglro Eenm%ﬁr%nusgéﬂﬁé '(fj o?‘r&qcﬁjr{g %f the invention.

3-(2-chl oro-4-fluorophenyl) - 3- quoropyrrolldln 1 -oI

Exar@f) %% i ﬂ rﬁﬁ%%tgf&ﬁﬁ%%% pg 55 %@R&H%&}é gblﬂd% wﬂboutllmltatlon the
non- t@x(cmn@fga@ncbam prm@pﬁ@r@d diticn $¢I{&ﬁ%w$ the lydioghlogge, the
hydr@orBﬁn@é"tﬁéQntf‘atfa' &&Bﬁwét)a fief ﬂ)h&b’dh@lfé rtﬁé Isdlpiﬂraie -thé formate,

the a§ege,4thg:q%%g{eg rpé%@%rbgtq ﬂ%ﬁgﬁ%rﬁ%dl %e tEp ‘benzoate, the
cinnain&td; ¢ otrate) tifid eatoapiacs) the eﬁaﬁtaﬂ@rthayfumkatél thelglutdmate the
glyco:IJ’atgsthSe AL é %8%]5&@ i Halll&{aqutrhre%!a%é\ége, 104 methane-
sulphonate, the naphthalene-2-sulphonate, the phthalate, the salicylate, the sorbate,
the stearate, the succinate, the tartrate, the toluene-p-sulphonate, and the like. Such
salts may be formed by procedures well known and described in the art.

Other acids such as oxalic acid, which may not be considered pharmaceutically
acceptable, may be useful in the preparation of salts useful as intermediates in
obtaining a chemical compound of the invention and its pharmaceutically acceptable
acid addition salt.

Examples of pharmaceutically acceptable cationic salts of a chemical compound of the
invention include, without limitation, the sodium, the potassium, the calcium, the
magnesium, the zinc, the aluminium, the lithium, the choline, the lysinium, and the
ammonium salt, and the like, of a chemical compound of the invention containing an
anionic group. Such cationic salts may be formed by procedures well known and
described in the art.



3-(3,5-di fluorophenyl)-3-fluoropyrrolidin-1 -ol. The

chem cal conpound of the invention may be provided in
WQIR@8a#8801 e or i ndi ssol uble forns together w tPCHEP2008/056915

pharmaceutically acceptable | vent such as water,

et hanol, and the like. Dissoluble fornms may al so

i ncl ude hydrated fornms such as the nonohydrate, the

di hydrate, the hem hydrate, the trihydrate, the

In thé gbhtaRy s Rlseinvamsbr iR “ohliMn shits’ Qﬁﬂ@fc@htalrﬁm? c@hﬁﬁﬂ'ndb'a?e also

re consi dered equi val ent i ssol.ubl e
contargplatasias o e sty fecamuaRtsals. Brlerad  edul el houde the
alkyloinidm eltathe eyclabiyi-byiunh esies, snd thedycloatkytaliayl torilnatsalts.
t he conpounds of the present invention nmay exist in
different stereoisoneric forns. The invention includes
Exanaples ofipre-ics predrigeatmany the shemies! eompewnd ohteligvegtion include

exarﬁpﬂé&e&‘ Suitdod Efcfo% 56?@{)@ &Ltfs%ﬁﬁés%%oﬁﬁng% HQ%thmﬁlnclude

tical nti nown t echni ques.
commdﬁayo@fleg @banatoir rﬁrgorﬁwéa@%@r errvatigablergreupgef the parent

compdune. Qﬁ'ﬁé@tlmhte@gﬁréré dolﬁr‘i;ﬁium@ rﬁb@lﬁéd la$ a carusom group, a
he co nmpoun

hydrcgg(f gg}m Pr getqr(}lgoeg;pHggEmpI:e§&(lsgﬁ?W8 qeﬁ&ay IVes are &ers or

amiddsast ereoneric, resolved salt by treatnent with an
acid. Another nethod for resolving racemates into the
optical antipodes is based upon chromatography on an
Speatfisx éxsanplas of peodrags ok thereerappundsoabiberdeset inyention are the N-

omde%fr%éﬁfklfmé BB érﬁfwtr@f&ué\k}hﬁ@ rbﬁhya eSRl-y&edies: their
ant i podes | onal crystallisation
'@rﬁPL

3-(3-ghiors- 26w0[0pf(qrw.l)r$ ﬁyegopyﬁrﬁﬁe
3-(2- @mwgrfwrmmm)@ flaa&d@rrbudunmcahpl e Thle chgm' cal
32 SRRV B R38N hot er oumar s o o des by
3-(2, Bﬂia‘hmroplheﬁylxBréluormmr@adlnci}mbounds of the present
-BSRRLL AR A SRtIEAloRct bke activated
3-(2- pwérgrﬂaﬂ@ﬁomenyd)«?; flaprapyyrodiant bl yci ne, (+) or (-)
3-(2 ARG ReAM) 3 MorBby R T o o “bonmoung of |t he
3.2 S e b sl B Rl chem caL com
3-(4-chibeg- fotDIdi’@;bhiar@M) 3-fiaotapyerolidwel -oi; oEaI met hodﬁ for the
t t.
3-(3- RISt Rl 4 oo e Bof et by Daques o

3-(3,4alictdorophesyWHbrorepynolidimdmeli oner s, Racemates, and
3-(3, B%@ld%&bﬁé}}ntsdﬂué&gﬁpééﬂ HﬁM pd Sons, New York (1981 )

ounds can al so be prepared from

3-(3- @blprq,—érfh@é@pwyé)r%wﬂupf@yﬁ@!Iemrlarpb N oxi des
3-(3,5-dichlorophenyl)-3-fluoropyrrolidin-1-ol;

3-(3,5-difluorophenyl)-3-fluoropyrrolidin-1-ol.

The chemical compound of the invention may be provided in dissoluble or indissoluble
forms together with a pharmaceutically acceptable solvent such as water, ethanol, and
the like. Dissoluble forms may also include hydrated forms such as the monohydrate,
the dihydrate, the hemihydrate, the trihydrate, the tetrahydrate, and the like. In general,
the dissoluble forms are considered equivalent to indissoluble forms for the purposes of
this invention.



In the context of this invention an N-oxi de designates
an oxide derivative of a tertiary amne, including a
WoRAOBAERSM at om of an aromati c N-heterocyclic cROTBPVES/056915
a nonaromati c N heterocyclic, conpounds, a
trial kylam ne and a trial kenllf?arri ne. For exanple, the
N-oxi de of a conpound containing a pyridyl may be the
Sterig ls@mergyri din-2, -3 or -4-yl derivative. N oxides of

It willldteaseree %%tﬁ@gﬂ{oéé‘@mlléb\/iﬁﬁhé%t t'ﬂi@i/tl*éecdﬁhgﬁ@ﬁ@sjobme present

Xi dation Be cng gondl ng .ni trogen base using a
inventigRyBaAY PYigLIN YUEH §£ﬁje '§8mer JOHMSs hydr ogenper oxi de
in the presence of an acid such as acetic acid at an
el te 1 b ' :
he S RERGLBRREI T K Trormbre 4 S EF mREr oo RGBGIHG racemic
mixtwteshl or onet hane, et hyl acet ate or nethyl acetate, or
in chloroformor dichloronethane with
3-.chl oroper oxybenzoi ¢ acid. The foll owi ng N oxi des act
Racegeic ioroee Gefs besesolued sip du aptied antipodes emknewn metnedsand
techrliqués. ((tfde %?;&ls@pav‘ﬁtlng&hé @n@ﬁt@ﬂeﬁ?@@kﬁd&nﬁ&Qlﬂ\mudmg
onsi .stin i 0 ura
enan§SIBHE i BmetiART a8 o AN SOt Nbeing airal agid - by use
of anfoptivatih ectiveoamirey msidd tienafingf the diaste@amétic,irescleee stk thy

treatrEr]reﬂmw{ ﬁ%ngéc%‘ pAr‘f&Ha} ﬁ{etﬁ]cgd ﬂir %&R@g%gerﬁ%t%flnﬁ)e h%cépﬁ%al

group const s
antippd@s s based umcr@qma@gr@my on a0 peliewiastve matrsrRagrmic

com&ft}?\'di% cﬁ’%‘é E?ééé'r‘ﬁ |rR/fenFoﬁ’ rcaQﬂ'nusP bevesded hﬁé tN@?BP%dI @ntipodes,
t he armaceut i cal ?CCGP %
e.9. i frastions! systellsaliei of bt 6F beitodrEopBAREYatIsgr g Moo
sulpHopiae) salts8de exdhpleor Formula (9):or Formula (10): or
Formula ( 11) : ( 1 1) ; wherein Rl, R2, R3 and X are

as defined above, and the pharnmaceuti caI |y acceptabl e
The stanisal é@mpotdindsSoi thetprgsemlinvention Ray s e régolved by the

formé‘tldor{ of &Egte ec‘orﬂéﬁct, 5@5’%&’ P{E {’éch&}é‘%@h%&héiﬁn&él %nM%unt of the
prese@nfb@mnf@mwm aﬂ mptlcally active activated carboxylic aC|d such as that derived
from (+) or (-) phenylalanine, (+) or (-) phenylglycine, (+) or (-) camphanic acid or by the
formation of diastereomeric carbamates by reaction of the chemical compound of the
present invention with an optically active chloroformate or the like.

Additional methods for the resolving the optical isomers are known in the art. Such
methods include those described by Jaques J, Collet A, & Wilen S in “Enantiomers,
Racemates, and Resolutions”, John Wiley and Sons, New York (1981).

Optical active compounds can also be prepared from optical active starting materials.

N-oxides

In the context of this invention an N-oxide designates an oxide derivative of a tertiary
amine, including a nitrogen atom of an aromatic N-heterocyclic compound, a non-
aromatic N-heterocyclic compounds, a trialkylamine and a trialkenylamine. For
example, the N-oxide of a compound containing a pyridyl may be the 1-oxy-pyridin-2, -3
or -4-yl derivative.

N-oxides of the compounds of the invention may be prepared by oxidation of the
corresponding nitrogen base using a conventional oxidizing agent such as hydrogen



present invention is the pyrrolidinols, i.e. wherein X
is OH N-oxides according to the invention include:

W@2q084 4880 br o- 2- f | uor ophenyl ) - 3-fl uoro-1 PCT/EP2008/056915
-met hyl pyrrolidi ne 1-oxide;
3-(2,3-dichIorophenyI)-S-fIL&go-l -met hyl pyrrolidi ne
1- oxi de; 3-(2-chloro-3-fluorophenyl)-3-fluoro-1

peroxig@imifiepgreseneeiphan acisksusd: as acetic acid at an elevated temperature, or
by redctich witHidf peratRPRNYAS pérackti® Beidlin-a Bt ¥sIvehi, didge

dich|glrﬁ>3§eh8@e%r3qtéﬁ;% ' %‘&gﬁg@@f&&fe‘tzté oF It 8187 6¥orm or dichloromethane
with 3-chtbroperoxgbenAdiciacidphenyl ) - 3-f | uoro-1

-met hyl pyrrolidi ne 1-oxide;

3-(2-chl oro-4-fl uorophenyl)-3-fluoro-1
The fohiewingl Nyoxidsesi atitrias prodsigsdp the compounds of the invention;
Fonﬂ%k§§”4-Qifluorophenyl)-3-f|uoro-1 - et hyl pyrrolidi ne

-oxi'de; 3-(4-chl oro-3-fluorophenyl)-3-fluoro-1

-met hyl pyrrolidi ne 1-oxide;

3- (3, 4-di fl uor ophenyl ) - 3-R'uoro-1 -net hyl pyrrolidine

1- oxi de; 3-(3,4-dichIoropMenyI)-@ffIuoro-l

- met hyl pyrrolidine 1-qx¢déf

3-(3-chl oro-4-fl uorophenyl -3-fhénpp-1

-met hyl pyrrolidi ne 1-oxides

3-(3-chl oro-5-fluorophenyl)-3-fluoro-1

-met hyl pyrrolidi ne 1-oxide; (7)

3-(3,5-dichlorophenyl)-3-fluoro-1 -nethyl pyrrolidine

1-oxide; 3-(3,5-difluorophenyl)-3-fluoro-1
wherelet hyl pyrrol i di ne 1-oxi de

i & HrOfthe-drbus ceRsisting bf phemnythidpHedlyi, diiranst, @Lpyrimidinyl,

Ar IS%?o{e%éc}%;@an _ég(Z},gS- di fl ud(’)r o%hen%n/) W ly § by y
oxazoy )5l 4 1idin-3-ol 1-oxide. Labelled Conpounds The
R' is Gerguaed flenmpthetdreup moesistiog offEyareeClysed in their

2. | abel | r.unl abel | ed. f. I context of this
R 'Sisg\%’ecﬁ?ﬁ?gﬂﬂlwg ¢r§5§ﬁ°§g5§§§§&ﬁn§c}wfq§§ one or nore atons
R? isrsefched frobythergratipreohaisting oihl, Meyrftc nifrs 5-Bu, i allyl and
CH @@p{n@ different fromthe atonm ¢ mass or nmass nunber

.3usu§ §’found in nature. The labelling will allow eas 3.
X is splestedran (ke a@upceansiptiog ofdi ar Obparivided thad Wf‘aﬂfb?(ﬂ%d", R is
not HEOmpounds of the invention may be useful as diagnostic

ools, radio tracers r nitoring agents in various

and t}i‘P g@pgu“ﬁllp{@&g’epgpge P8IS:in vivo receptor imaging.

The | abel l ed i somer of the invention preferably

Of pfRNR} e Bt o RipP S BATRITYERMEFER, 7 cani dat s for

usage. In the context of this invention the
radi onuclide is preRérabl y selgted from 2H
(deuterium, 3H (triti 1C, 13C, 14C, 1311 , 125
I , 123 | , and 18F.

or Formula (9):



The physical nethod for detecting the | abelled isoner
of the present invention nay be selected from Position
WER08448801 Tonogr aphy (PET), Single Photon | magP@GEEP2008/056915
Conmput ed Tonogr aphy ( SPECT), (gagneti ¢ Resonance
Spectroscopy (MRS), Magneti “2Resonance | magi ng (MRl),
and Conputed Axial X-ray Tpnography (CAT), or
conbi nati ons thereof. Bidfogical Activity The
conpounds accordi nggo the present invention possess
nor epi nephrine, dopamYy¢ ang to sone extent
ser ot oni n- nodul ati ng pr|{p i es and) both they and
their pharma ceutical corp®SiNjens/are useful in
treating numerous centr al n§£ pus Nydtem di sorders
i ncludi ng psychiatric disorders—AParticularly, the
conpounds and their phar rracegti cal conpositions are
used in the treatment of CN$YHisorders where the
cortical nonoam nergic systens are dysfunctional due
E tngaio{ﬁﬁt or indirect causes. The conpounds and
or FoLR I"t'i ons according to fhe invention can be used to
treat cognitive disordersRincluding neurodegenerative
(e.g. denmentia and age-re|ated cognitive inpairnment)
and devel opnental disorgd such as Autism spectrum
di sorders, ADHD, Cerebr|a al sy, Gdles de la
Tourette's syndrone 225~ ogni tj ve disorders
occurring as part oR the core/bynmper® of
schi zophreni a. The conpound gonposi tions
according to the invention can be used to treat
af fective disorders includi ff)depression and bi pol ar
di sorder. They can al so be used to treat schizophrenia
and schi zophreni form di sorders. The conpounds and
or F%%‘ﬂﬁ)gﬁ)i ons according to the invention can be used to
treat anxiety disorder sR'ncl udi ng generalized anxiety
di sorder (GAD), specifiq pho%'t as and pani c di sorder
(PD). They are al so usefW r treatnment of sleep
di sorders. The conpou cor di ng to t he present
i nvention have been sRQuwaAQ ingrgase the
extra-cellular levels o Yam nNiaRa nor epi nephri ne
in the cerebral cortex andXi n_soie cases al so
serotoni n. However, conpounds of the present invention
do not have the effects on {Hg; netabol i sm of dopam ne
wherbﬁw RS il zﬁfd%‘atr@%ts de?in‘épa%b%%?éhcﬂﬁéglflé’rrmééé%.tigalgl acceptable
pharacal ogi cal, actigns o he conpounds descri bed in 5.
saltsttheregf.i ity R TR ls R Heay beddaidsPofancthis pietesably n-Pr. When R™ is
H or M/ §t# ma? bRaY.andrewrRbbdinittht aRYisAist ARGtheP RMEBHHALADBYT the
see Taple 1) . Table 1: The increase in DOPAC | evels
presé@t,'ﬂ‘-’%ﬂtm‘d?é&%ﬁbﬂ@ﬂ&'ﬁgét e Wergin %HS rat striatum
after system c adm nstration of test conpound (100
N-oxmégl écl&%roslhé lo t@%@gﬁﬁ&ginclude:
3-(3-chloro-2-fluorophenyl)-3-fluoro-1-methylpyrrolidine 1-oxide;
3-(2,3-dichlorophenyl)-3-fluoro-1-methylpyrrolidine 1-oxide;
3-(2-chloro-3-fluorophenyl)-3-fluoro-1-methylpyrrolidine 1-oxide;
3-(2,3-difluorophenyl)-3-fluoro-1-methylpyrrolidine 1-oxide;
3-(2,4-dichlorophenyl)-3-fluoro-1-methylpyrrolidine 1-oxide;
3-(4-chloro-2-fluorophenyl)-3-fluoro-1-methylpyrrolidine 1-oxide;
3-(2-chloro-4-fluorophenyl)-3-fluoro-1-methylpyrrolidine 1-oxide;
3-(2,4-difluorophenyl)-3-fluoro-1-methylpyrrolidine 1-oxide;
3-(4-chloro-3-fluorophenyl)-3-fluoro-1-methylpyrrolidine 1-oxide;




as the %increase fromcontrol value. For nmethod see
the encl osed descri ption. DOPAC Conpar ati ve Exanpl esl
WORG0aa4888e Exanpl e 4 of WOR005/1 21092 + 107 EXBEPI068/656915

of WOR005/1 21092 + 185 Exangjge 8 of WO2005/121092 +

121 Exanple 2 of WOR2005/1 219092 + 169 DOPAC Exanpl es

% i ncrease Exanple 1 0 Exanple - 16 Exanple 3 - 28
3-(3, ‘Efdﬁmr@pmenyl)1'\6}ﬂes2m1ﬂ>1r@et®ylpyzelI@aarﬂppélde, - 10 Exanple 7
3-(3, @-d@h%mggeﬁyl 3%0@54%@91% rrétidiReanixRiel O l— 226Exa21;| e

e -
33 éﬁ%ﬁawp@m : -Qeowf-xm%iﬁv'wrawlneﬁx?x |
3-(3-Ellero-5¥RBfopHEhy I)ZYﬁE?roRefmé’thyIBV:roh@neN(bolxndéhem Lett
4 . 2Data taken

33, %%2 qrngé é) ﬂfﬁﬁé&e] meg%wpcﬁgken @z‘o 'Table 2 in Ref
3-(3, adufrmeom:eerall)ﬁwuomﬂzmet@ymymh@mes1 -OXAE8; accunul ati on
3-(3- émérd‘st lurect ] Q@éﬁy%&#rdﬂgﬂ%%lq -Bg4d angreasure of

I'n ‘concentration of dopamne in
3-(2, 31@‘@"%"%@%%) TW@MWWWQ 1881 s. An increase in

DOPAC and DOPA | evel s show an i ncreased synthesis and

urnover of dopamne in the system DOPA accunul ation
—@M‘-abe increase in the concentration of
The chmMpolirhdsdofog pimesntioal raay be ljsredtihehesit tabetled! or eglaeiedform. In the

contdXl Bt Pr{l 'ierenon ét:f?e %‘B}ﬁg& Hf %nH of Hlo?é‘gtonas replaced by an

concent rati aCeti c acl
atomthaying an atomic mass or mass number fferent from the atomic mass or mass

number usually found in nature. The labelling will allow easy quantitative detection of
said compound.

The labelled compounds of the invention may be useful as diagnostic tools, radio
tracers, or monitoring agents in various diagnostic methods, and for in vivo receptor
imaging.

The labelled isomer of the invention preferably contains at least one radionuclide as a
label. Positron emitting radionuclides are all candidates for usage. In the context of this
invention the radionuclide is preferably selected from 2H (deuterium), °H (tritium), ''C,
130, 14C, 131|’ 125|’ 123|’ and 18F.

The physical method for detecting the labelled isomer of the present invention may be
selected from Position Emission Tomography (PET), Single Photon Imaging Computed
Tomography (SPECT), Magnetic Resonance Spectroscopy (MRS), Magnetic
Resonance Imaging (MRI), and Computed Axial X-ray Tomography (CAT), or
combinations thereof.

Biological Activity

The compounds according to the present invention possess norepinephrine, dopamine
and to some extent serotonin-modulating properties and both they and their pharma-
ceutical compositions are useful in treating numerous central nervous system disorders
including psychiatric disorders. Particularly, the compounds and their pharmaceutical
compositions are used in the treatment of CNS disorders where the cortical
monoaminergic systems are dysfunctional due to direct or indirect causes.



striatal regions of the brain. There is a strong
rel ati on between DOPA and DOPACIt can be seen that -
WQpwa/14880 ni stration - those of the tested conPGUEBH08/056915
described in WD 2005/1 2 109 J. Med. Chem 1994, 37,
2735 and Bioorg. Med. Chem tt. 1997 produce a
significant increase in striatum DOPAC |levels. In
The GAREHIS, arbAPHEATIE0BS apﬁ@rdmge@etﬁta INYRAIRN GAN %uéed to treat

cognfivE RfidorHeg Mclﬁlbmgnnélﬁoﬁ (%é’ &fative Y@Qk%@rfr]%ﬂﬁé ahfl age-related
vel s r

triatum he
cognB& IR EYa SRTIEN Y dRorTanadcTbRs AHESHY sResium
disortierse NDHD, Cerdorali? aldyc@illes dedaSedretts’s ispadironey,elsswelf as cognitive

aisorBIS iR S e TR Ag Bt b BT BL G e . ' °
m crodi al ysis techni que, while displaying no or at

The {@ﬁ@%&@kﬂﬁd %@@b%ﬁfgené ‘éeﬁ&rdﬁrﬂgC?J th%%\‘?frh@naéﬁrﬂﬁé used to treat

tronof aninma s used in

affectivdiseudars inuding GRRERSH@MERE DORTHESPIIEE LR AIOe used to
treat SEMA6phenEhhd sehigbphenddrh @iddigers. €l d of research

since the 1960's. In short, male Sprague-Dawely rats

are adm ni stered the test conpound 60 mnutes prior to
The ctenpeurds amh coipesitioas mcterdirapiodihg ihedrdionotan la@dsed to treat

anme%é%%?&e%g ind) U&m%{én@%@eﬁ%r{ﬁé{g@l%rgéﬂﬁﬂD?%?ecmc phobias and

sequent | Ivel

panid dl§0i’dﬂﬁt(8|5)t) Tinemwiswsmf@ ttﬁatmmtoéaleep dlsorders

el ectrochem cal detection. The nunber of aninmals used

for each test conpound/vehicle is 4/ up. The ,
The GRBPRNGS %@dknsggﬁh%; G@%M'@B@a%ﬁ&ﬁ%@r%l% todnpiease the
extracdell@lar |2 bf H6pamR] AneabrPinedreitetiache carebralaortex and in some

urin ext racel lular levels of neurotransmtters

case%@ﬁsé)&%p N-1901 ) . The mcrodialysis techni que was

used to nmeasure the effect of drugs upon the nonoam ne

rowd{ @S5 pbGhs of e JRBEARLLAIAPEG TRl 78 Sbodsipdnd)
metapalist £F sepasine foiheriiriaiam Had is ehametesistic aQrJhemrmacologlcal
actioh§ %ﬂt@eggﬁ b?ﬁrﬁc\ﬂ/seg??dgﬁie'd iAghé ggoﬁaffpwwﬂﬁi&% aa@lndsnof the
pres%mu'W@'OPD)GV&%EU?%F'%%WF?a@ﬁB A N

the fi gure | egend. Effects on dopam ne and

rabif, 91502 ATy BB RS SR PO A b in e

striafuncafier sy@tmmqmmatraém pbtesandmporikiif @0@rynml4<g s.c.). Expressed
as th‘é%hbr%%e ?rd?ﬁwﬁfrég/ ﬂlu&'%ﬁﬂ@%%ﬁ%e% (AR AERBE & sCription.

urons, I nnervated by ascendi ng opam nergl c an

noreplnep

Wei nber ge

acting th ve

functions ) PriYes
Example 10 of ref. 1 + 2622
Example 16 of ref. 1 + 1507
Example 26 of ref. 1 + 672
Example 27 of ref. 1 + 742
Example 9d of ref. 2 + 63°
Example 11d of ref. 2 +197°
Example 1 of WO2005/121092 + 217
Example 3 of W02005/121092 + 144




transm ssion produces specific cognitive deficits
(reviewed in Gol dman- Raki c, 2004). Likew se,
Wogep#ssephri ne has been found to enhance cognPET/HB2008/056915
functions, presumabl y depending on stinulation of
post - synaptl c al pha-2 recept s in the prefrontal
Cortex(ﬁw + 0604 - D es: o
effects o
cognitive D. In

schi zophrjenta, cortrcal DA defifcrengy 1s regardeg as a
key feat urlexamplerd of WOl 21082 dysHuHdt i ons (Per| man

et al., 2004, I - ' 4). chani sin b
whi ch such'gﬁpfﬁ%cgwmmﬁg on i+s1e§£Fi eved {o d
arise is ' | t at, in the COMI
encodi ng aE%E%bge%ﬁW(ﬁ‘f&oé??g%gj;“ d+ ?cHt Yo
cowvr, and Emh@feoz gfv\,smz@(yqugewpl rc1t+e16g elimnation
of DA, and—enstuing, decreased tevets of DA
particularly in the cortex (Harrison and | nber ger
2005, Perl man bf COMT i s
genetically |
correlated to phgmin!

i ndi vidual s. Apgiimblon COMI angrmal ies, a variety of
ot her pat hogen ys—afre—proposed—+to|lead to a
functional |y s|Bxémples2ate of ledbtical dysfpnction in
schi zophreni a, [mani fested by {he characteri stic
abnormalities oEX@mglﬁ 8ive funcBons seen in
schi zophreni c pgtl en (Harris q and Wi nber ger,
2005). For ins ?ﬂ%’@peadfnurrber Osusceptihility genes
are thought to tially|abkgect NVDA r bcept or
medi ated gl uta E@F@[{Qcm Ssi c,..zfen'e to—the{ benefi ci al
effects on cognE;(am@|e‘gnct| ons -hy augrrent ed| DA D1
recept or stimufatiom, —strengtiremng of——cTort]cal DA
transm ssi on caExamptaﬂl se cofnfdical activity and
enhance cognitfve functl ons 1M SChI zophreni @ as wel |
as in other conBKEMBIS(Col dnman2Raki c. 2004).

Furthernore, s|pce thejabnormalities in thejcortical
mcrocircuitry <—t§he_cepe_Lea1 ure

underlying the E;(émpp@hosyndromgﬁ restoratipn of this
m croci rcui tryby—ftaetHtattng—DAtransntssion shoul d
not only i nproyvExaogte t1ve funetdi ons in schizophrenia,
but al so reduce _psychotic synptons. Thus,
nor mal i sation pEX@@wle ¢Al DA frdfsmission whuld as a

secondary effe I ea?I {Z\ nor mal isation of subcorti cal

DA transm ssi o QW(FPQ al &8 ation of ne synptons

related to subuggamﬁé @yber dop@gn ner gi a

( Gol dman- Raki ¢ —20664; m! et ——2004)-
Furthernore, a common feature of atypl cal

100@5%9% EB}Q@JP?és frBAhg%dJ} m%fé%glt 36}\‘/!@?;‘9?@@7 E{DEM 37,,2735; Ref 2:

or-e
Biooc. Med. ek ehcAasy. doRdbée Rer 31l 200811692 (*Data taken from
Tablé ggh @@Deel fQﬁﬁd %ﬂbn GRPRTLBR £ Weeaddam anth ﬁéﬁﬁt mt ) reference is
ut.ch et a ortan 0_not
DOPAgcumdativn Ags ﬁ%%@‘i&  BBPAG o ROPIAk i oy ge8sre of the
indir@cﬂhjh@mge Wgonéem@h@ﬂhﬁm@i&mbe antheabrairpsfitieaxperimental animals.
An inerb &8 i n evels show an increased synthesis and turnover o
A& 7 DOPAPERIBBPR evels sh d synth dt f
dopamine in the system. DOPA accumulation measures the increase in the
concentration of 3,4-dihydroxyphenylalanine in the striatal regions of the brain. DOPAC
measures the increase in the concentration of 3,4-dihydroxy phenylacetic acid in the
striatal regions of the brain. There is a strong relation between DOPA and DOPAC




regional ly selective cortical increase in DA and NE,

whil e increases in subcortical, eg striatal, DA are
Woe084488ht for. I n concl usion, conpounds accoPCI/BEBR0pgj056915

this invention that increase,cortical DA, but not

subcortical DA transm ssi on,2 i1l inprove cognitive

functions and reduce psychotic synptoms in

schi zophreni a. The other clinical exanple show ng the

It carf 9¢ 8eh A -AgbnNId rhhistRdidht- 'tHGsé BN eHd te8fed SorhPéunds described in

ddaftse 5"3%@? ne 0% 377 &1 P PR B S R aehem: Let. 1997

proddich; 8 sifjrsfiatie incrddee kestribteat DGRAOTevllDnayoatrast, compounds of the
presean(?flrg\?qp%%r eagle %1”56@% ﬁ@l& s&%}@ @0%8 dgaabwl{abk%ﬁtegt hagHsuA DOPAC
|eve|$1>@ercrae:othermndBtr@omamﬁalz@wacwlam eﬁcqnaoundszobm)e present
mven'tanri? i) EME%&%‘&!E@& bﬁﬁztafl’evé@@ R RN ARt H{é?é‘sured as the

tests speci |ca assessli ng prefron
extraéghlqlan:lawelrsmfaqp@ﬁﬁn% Aﬂﬁéloéﬁp'aﬁﬁhrme ageRpsed bynee mlcrodlalySIS

tec:hrﬁ(t}uéj %Mreedlgf)layh@ KP6F HCRbsEWEEK ieffeisariaibaorticnl chgsholamines

suggests that insufficient DA and NE
(FlGltJ&E%{Ln%@l on would lead to the specific

neur opsychol ogi cal deficits seen in ADHD. Studies on

DeSCBﬁﬁgﬁta’Vw {)I 1% lé)e?I”J7 ﬁ%on%n{’&yvar d di sregul ation of

I'n cortlcal ?lons The
The rpaasumraerﬁgqfctm tlssL@a@mﬁants,ode)@HﬁéblseNal estakiighed in the field of

reseé’r%M%"}R:esﬁwb:'ﬁéde@"g $n sh8ﬁ| M@!@Spﬂa@&@@ﬁﬂ@tﬁ&@@re advflinistered the

phen at e I NCrease

test cmwrwr @%gmnweﬁémﬁtto Q@Q%P\'Eaé\?@nﬁ)ﬁ? %r@'ﬁés f@@a{rﬁ@%%n gt and
disseSt¥D THe $thatuee oeipidly &’b@éﬁ))&mﬁlsﬁlmsét]ﬁel‘&l)ﬁ@@erﬁ%l)velw\bnalpsed with

ces e Iectlv S
respdfidb g Cople o) Loy 460 E5ipt SELTHisr Fad Hrshat g Reion. e
numiedrfaf @ngmalks| weadfot eacim test aeenpuindorahicalis 44grap.

transm ssion, thus supporting that cortical, rather
t han subcortical effects on catechol am nes are ,
The migsedialysis teghpigeedUngetsiedie Heresg\Mayschiti-gl aledP@a) isehwell

estatﬁlfs’hbé ZE&hnid@Pr- mé'@é‘iﬁfh ot @aeidetilar IdVRILof SerBlrbAsmitters
evi (g(nce t)hﬁt enhanced I%g%ﬁtl cal DA and NE tranSéntssn

(Unggese ke He oFeyiBs USRE adrerpre the eftect of
drug@ ngn lthe/mdrmamneltf@ntsmlt&rst Tee appended graphlsg Figures 20 and 21)

snon AR Yo S50 S TR g v i

the strcajumtandsfromatcorzbem rap well 88 dori QQmQOtdiwlaémad e tiheipigsent
. : h t .
mverg@%if(‘n@gg?ﬁﬁ ) ? e H“uaﬂfjbaeﬁ"d?'aﬁ}ﬁﬁl"se(ﬂ ) Bs&d fo%@?%h t%“?f‘d tested is

. [ VI hi's i's” support
nOte@mV@lfﬁqrﬁﬂﬁgﬁéﬁ\een COMT activity and cogniti ve
performance in healthy individuals (Perlman et al.

Ere g KRR PR TSN BB e S5 o s

on cognitive functions in healthy states as well as in
Cog'%{?ferent di sorders (Arnsten, 2004, ol dman- Raki c,
55 Consequently, the conpounds according to the
The goréisalmircuitnewndeslying cogritiveisrctipns indudiag meteory aeatian and

workfHg MBRI3ry 28BmiFisks Sn&tRBht bf §iBitathatergieahd GABAergic neurons,
innervated by ascending dopaminergic and norepinephrinergic projections (Harrison
and Weinberger 2005, Arnsten and Li 2005). Dopamine, acting through DA D1
receptors, enhances cognitive functions, while hypofunction of the cortical DA
transmission produces specific cognitive deficits (reviewed in Goldman-Rakic, 2004).
Likewise, norepinephrine has been found to enhance cognitive functions, presumably
depending on stimulation of post-synaptic alpha-2 receptors in the prefrontal cortex



general, due to their ability to produce regionally
sel ective increases in cortical DA and NE. Anxiolytic
W@ pusa#s8ddepr essant actions A comon trait forPEI/EP2008/056915
clinically effective classes,of antidepressants is an
el evation of the levels of am ne and nor epi nephri ne
in the cortex (Tanda, Carboni et al. 1994; M| | an
(Arnsteq,e204) eEliniral @omles aé theneisaispf sorticakDAand Nkidsficiency are

the Cﬁée@ﬁ‘;ﬁ Umé’%l%'s‘lé%ﬁﬁﬁ%éﬁ&br grrde:)rﬁrﬁggltptwbr ﬁf@dtﬁiﬁpﬁﬂéﬁla cortical DA
defic@aeuis FROBFIShad Zkevdapne vooPHY Aecba Rt e hpRinsteng (Perman et
al., 2004, GelkithdreRakiz, 2604). ©red maichadigfiby wiichcsugrocortisal DA
hypo@éﬁgﬁﬁ ﬂ bglhedlléﬁi B eg%ﬁq%ﬁn M FHééhc?[Bﬁgl Vr"ﬂ{rﬁu e{ﬂﬁ)nliﬁ\fﬁé %Cﬂ\f/lT
encodingpganes leading taexagereated lastivityeicC OdAT ,sand therefore, an increased
rate %Ifﬁﬁgﬁ&ﬁéﬁﬁhsaﬁé "e%sﬁin%iﬁ@ére%s@@évelf Bf Elﬁ\%:ﬂﬂélﬂarl}/ in the cortex

rrne Is stron In € neurona

(Harrgfanrﬁm;l/\é,\? eiglgrger 200 fer %&5@' c%@Qﬂ)eJB'S ff‘HF?“QHﬁj&%FPMT is
geneﬂﬁ@“yt m(e@etb@@habpﬁrﬁrﬁ@és vsiNdg ebrrélated t@acroga\rtd/eqseﬁcﬁmence in

I ti I
neaitfy Snekiru R oo At Ll ancdis. BaraR, o it patanogpeti
pathwadys 4i@98ropBsed td’kadhtoi afungtidtallyldtdad &tatg of cortical dysfunction in

schif@ﬁ Pén?érfgﬂhxl’fes‘{gg‘%gLEﬁg%hﬁ%‘ter‘%tfceébn%?ﬁﬂ |ffé"% of cagnitive functions

rrnergli ransm ssi on are

seendh fSelizpperanic pmertts ¢darrison ad W@ntt&rgerdQQQﬁﬂé?@ ing{Bpee, a
num&é?‘%ﬁ'sﬁ‘s& t'ib{ht}/ ?'@n@@%‘r’é Hd t@@ﬁF@ét@i‘ﬁlahy ke NM@ZG@Fédé%tor

Remer on roduces in cor
mediied Gy iAMAle,TaISTUSHAN: SHS F RIS DERBHF A TR 9B ceoniive finctions
by adgmémtietiDa [11H@e§to1r)stlmuﬂiz§t¢bn/ etrba@mennﬁg ofr¢urtibal DA transmission

can NN AR eart AL oMM A Ly i ey Bpelitscl SLltohénia as weil
as indther ccm1dﬂﬂmc((krtdr(nﬁleﬁaipsﬂﬂﬁébhﬁmnﬂmrmwgysmse fthe abnormalities in

the cg\,&[&‘éf ﬁﬁé@%@jlt %g%f%g%& a@@h@ %gFéo fea\%rjeI drﬂié‘?lgﬁ{rgf;dthe clinical

syndfaiBe Hesrpiomp s Buerecisuitsy Iy faeltitatipg A rnsmission should not

only ﬁ‘ﬁ’;ﬁr%% 9hrt.weguﬁ<g§{mh%%h% ﬁl‘énr"r’é%lﬁta]/sdjﬂe‘d%é?fs%hotlc symptoms.

ol o
Thusdeﬁaﬁelﬁaépmg CoNE P PhrehisPloneoiig e ndoandaps ofget lead to
norrﬂah@at&ﬂﬂ@ffQJbo@ftlmmﬁetransmtsslcm eadchusiedievfatibn tdfi¢he symptoms

e GRS 1 RSPl AR 20 98 ot 1. 2008)

Furthemmore @commomfeaaumcé@ymic@ml@sxchcman’@ymﬁha@em t npderlye
thelrégpélhc?r (%Tﬁt’ﬁgﬁ éﬁcﬁ‘fév{(:érgéféi@%ﬁéct%%nﬁ: bé}%x %o %thé?@ﬂ'?lsﬁcﬁ'otlc
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striatal, DA are not sought for. In conclusion, compounds according to this invention
that increase cortical DA, but not subcortical DA transmission, will improve cognitive
functions and reduce psychotic symptoms in schizophrenia.

The other clinical example showing the role of DA and NE in cognitive functions is the
clinical features of ADHD, including the mode of action of compounds used to relieve
the symptoms in this disorder. The key features of ADHD are deficiencies in attention,
lack of ability to focus on a task for a prolonged time, impulsivity, and hyperactivity
(Biederman 2005, Arnsten and Li 2005). In neuropsychological tests, ADHD patients
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NE. depicted in Figure 8 represent

Anxiolytic and antidepressant actions

A common ftrait for all clinically effective classes of antidepressants is an elevation of
the levels of dopamine and norepinephrine in the cortex (Tanda, Carboni et al. 1994;
Millan, Lejeune et al. 2000). As an example, the clinically effective antidepressant
mirtazapine (remeron) has been shown to increase predominantly extracellullar
norepinephrine and dopamine in the cortex (See Figure 21, and Devoto, Flore et al.
2004). As compounds claimed in the present invention elevate the levels of dopamine
and norepinephrine in the cortex this supports our claim that they function as
antidepressants (see Figures 1-10). Furthermore, norepinephrine is strongly involved in
the neuronal pathways, comprising the locus ceruleus, the amygdala, and the cerebral
cortex, controlling fear and anxiety and so, modulation of cortical norepinephrine
transmission modulates states of anxiety (Sullivan et al. 1999, Biol Psychiatry;46:1205-
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Figure 4. Example 2, 50 umol/kg s.c. striatum amines

Example 2 is injected (s.c.) at time-point 0. The values depicted in Figure 4 represent
percent of control in relation to baseline values. The microdialysis was performed in
awake and freely moving rats. Dopamine = DA; Norepinephrine = NA; Serotonin = 5-
HT; Error-bars=SEM
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Figure 10. Example 12, 50 umol/kg s.c. p.f. cortex amines

Example 12 is injected (s.c.) at time-point 0. The values depicted in Figure 10 represent
percent of control in relation to baseline values. The microdialysis was performed in
awake and freely moving rats. Dopamine = DA; Norepinephrine = NA; Serotonin = 5-
HT; Error-bars=SEM
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Figure 15. Example 3 of WO 2005/121092 50 umol/kg s.c. p.f. cortex
4-(4-fluoro-3-trifluoromethyl-phenyl)-1-ethyl-piperidine is injected (s.c) at time-point 0.
The values depicted in Figure 15 represent percent of control in relation to baseline
values. The microdialysis was performed in awake and freely moving rats. Dopamine =
DA; Norepinephrine = NA; Serotonin = 5-HT; Error-bars=SEM

Figure 16. Example 8 of WO 2005/121092 50 umol/kg s.c. striatum amines
4-(4-fluoro-3-trifluoromethyl-phenyl)-1-ethyl-piperidine is injected (s.c) at time-point 0.
The values depicted in Figure 16 represent percent of control in relation to baseline
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B g T B apemine Research. M.
KOh‘%@- x{qrgesg%goaéwogﬁ!’r%sa% fq"rggtuti cal Igy accept abl e

non-toxic, acid addition salt, such as the

h lorjde, \ in.
Dol SRR, PR BpaRBBl &, o S (ARPL pRbbanihincuced
corelease pédopaiméinecand nerepitsphmedreyoinadadresatgio Nedrans in the medial

g _ , ) . 1

prefrbht%y?ﬁ? BE@lBgélaédr%rk E’ﬁ#ﬁb'hlég@?/o@%lsﬁm%’f Sﬂ’g‘?_qqnce W

cons ute between 0.1 and i ght t he
preparation, nore specifically between 0.5 and 20% by

MillaR, MEUgIR. Lefunir #pAaGoBBR (RDDENdREcibRscdl BLRSFEL&itoRaAd

bet ween O. zTn 50% by wei ght for preparations . .
heteraTGSRiPCIrrOl 6F SPTOIORETAICS CPRRTUETalfATs BAiREEergic transmission in
the froméal roactent feteanoedpdhatictioss obantadepressanhageotsgodind

' he jym&ention in the formof dosage units

Psycﬁ%ﬁﬁ%&f& AB%F@CZ?%’?? the sel ected conpound may
Tanda, G., E. Carboni, R. Frau and G. Di Chiara (1994). "Increase of extracellular
dopamine in the prefrontal cortex: a trait of drugs with antidepressant potential?"
Psychopharmacology (Berl) 115(1-2): 285-8.

Goldman-Rakic, P. et al. (2004) Targeting the dopamine D1 receptor in schizophrenia:
insights for cognitive dysfunction. Psychopharmacology 174:3-16.



be m xed with a solid excipient, e.g. |actose,
saccharose, sorbitol, mannitol, starches such as
Wp2at¢sset ar ch, corn starch or anyl opectin, cePCUER2)88/056915

derivatives, a binder such a§ gel ati ne or

pol yvi nyl -pyrrolidine, and a 4 ubri cant such as

magnesi um st earate, cal ci um stear ate, P yet hyl ene
Arnsigny Ao (2004a Aslsenergiciergets famidettrratmens o g@@ltly@sﬁeﬂmts in
sch|z69m€rﬁ§513£/ch8bﬁartrﬁé‘&cﬂé§y 1¥4:26ct.ed tablets are

required, 'the cores (prepared as descri bed above) may

be coated with a concentrated sugar sol ution which nmay
METHODSIOF PREPARATIONDI c, gelatine, talcum titanium

The GBS e ok BRIl bR e

Howeves, thetinventisoisved Ilmnted to dbesa melads: iThe eangeatnsis may also be
prep%‘ébva%”&%s‘b:rlb%%t"‘ét%&uraﬂégéfé‘téd é@ﬂn}é@ﬂﬁés wF’éh%SériHrfa?t TR reactions

o thesecoatings in orde readi |
can kg %Qrf'ﬁélﬂl%ﬁcﬁ@ldw&ew $tap @rldspré’éﬂ‘f“éfeﬁl(ﬁ@ e@p g@RS’Ve Organic

Trana@rmaﬁowbtﬁt;@me@ BiindliohbeGedip ambméﬁorﬁ RidherdiCt, Lefock, 22

ocob gAML ChL B B O e L ARG organc

Chem/sgy RegelimisaMerhainisnes, amﬂ&leﬂcttyrasrﬁéh Gatm. Mielzael B. Smith, Jerry
Marcﬂegélﬁué}g 1528544 th%ﬂﬁ%t&%ﬁfe‘ﬁ'c@ @BW YR 5%58952??% W¥&cribed in the

st ance usi ng oned eXC((jF
workingigxanaples glhe atatrmmaé%r@i&mrdb@ preessses slescrpemhin tbne present

apphéétﬁfr?&"eskr(cﬁvrgor ﬁ\%@bﬁdﬂ B SPepdred hydadheRntional methg‘lds from

ec [ n% | ose derivatives or gelatine
Commﬁ'fﬁﬁ” saV@r”a '@lﬁ@%‘i"?ﬁ§ of the drug can be filled into
hard gel ati ne capsul es. Exanples of tablet and capsul e

persh B BL IS HDERbT bl B Rl oo e

inverfion ikan d&2ndtveCr ast ar sahe @seasiods umo i convdmierd nnaamerh the

mduv@iﬁéf éro%?.{% W{e gﬁ}ﬁ,ﬁ@r&@ r‘@%@(gr% ?@%ﬁ%ﬁ*ﬁ\‘;’% iR 2fferent order,

and/arthe dadiMielup r@@cﬁaaﬁ mﬂydoe)pﬂ/ﬁorz@e@,@bdléfﬁrqrg stage in the overall route
(i.e. cﬁﬂinb{ ChNYARMEFRAtcHIRa( 2% MriorRrst ®orldifardvhameshEfiates to those

st
associa e erelnebe?ore with a particular reaction).

A synthesis of the compounds of the invention is outlined below in Scheme 1.



Tablet 111 ng/tablet Conpound 1.0 Lactose Ph. Eur
93. 25 Croscarnel |l ose sodium 4.0 Mii ze starch paste (5%
waQRapsp#sste) 0. 75 Magnesi um stearate 1.0 Capsul BCT/EP2008/056915

ng/ capsul e Conpound 10 Lacto Ph. Eur 488.5 Magnesi um

1. 5Dosage units for rectal application can be

sol utions or suspensions or can be prepared in the
Schemae th of suppositories conprising the active substance

inamxtQre with a neutral fatty base, or gelatine

R1\rect al ca esAKYHSFi si ng t He\act j subst ance in
faeg xtwur @ wi th vegetranl e oi l of,\r affin oil. Liquid

R2prepar at i gqs” f oMI@r BPA appl i cR'i on she in the form
of syrups pr suspensions, for exagp| e | utions

cont ai ni ng*from about 0. 2%+t0 about 20% by wei ght of
the active substance herein des¢ribed, the bal ance
bei ng sugar and m xt of ethamol, water, glycero
and propyl @A8Tgl ycet”. Optionally such liquid

pr epar at ¢riilamay-cont aPepretedtion i ng agents, flavori ng
agents, saccherine and carboxynet hyl cel l ul ose as a

t hi ckeni ng~agent or other excipients known to the nan
in the t. Solutions for parenteral applications by
i njection can be prepared in an aqueous solution of a

R1\vvat - Sol udegroptasnmaceut | E%\I Iy ceptable salt of the
ﬁ\ I vegl substance_spreferablpf—
fr
R2

aJconcentration of

OL5% to about 10% by xei ~-NFhese sol uti ons nmay
alBo cohftain stabilizingRagQE s and/or buffering
agents and may conveniently’ be R[ovided in various
dosage unit ampoul es. The Adse nJ adm nistration to a
patient to be treated woul d befreadily apparent to an
ordinary skill in the aft. For | %Rasal
adm nistration or adgnistratiyn by inhalation, the
conmpounds of the prgsent invention nmay be delivered in
the formof a sol
Adrmi ni st AYIRUSR
cont ai ner that
t hrough an a
pressurize

y take placep a punp spray

s squeezed ‘pu by the patient or
osol spray preSentgtionOH om a

container or a nebulizgy, wth the use of
a suitabl g propellant, e.g., dichlorodifluoronethane,
;trichl ogof | uoronet hane, dicphorotetrafl uoroethane,

R\car di oxi deoxasati@t her sui Fabl e .
Ar i e
R2 N R2 \

‘53
F,OH R F,OH R®
(I (IV)

The substituents in Scheme 1 are as follows: Z is a leaving group, A is alkyl or a
protecting group, Ar, R1, R2, and R3 are as defined above. Oxidation from (lll) to (V)
can take place using standard oxidising procedures and reagents (e.g. Handbook of
Reagents for Organic Synthesis - Oxidising and Reducing Agents. S.D. Burke, R.L.
Danheiser (Eds.); John. Wiley & Sons, Chichester, 1999, ISBN 0-471-97926-0).

The compounds of the present invention may be isolated in any level of purity by
standard methods and purification can be achieved by conventional means known to
those skilled in the art, such as distillation, recrystallization and chromatography.



The conpounds of the invention may al so be
adm ni stered via a dry powder inhaler, either as a
WO 9814880 vi ded powder in conbination with a cBECTERI08/056915
substance (e.g. a sacchari d% or as mcrospheres. The
i nhal er, punp spray or aer osot spray may be single or
mul ti dose. The dosage may be controlled through a
Pharmaceuticab Campositionss neasured anmount of active

In anéﬂfQP%%Bgct tﬁ@%\‘i@ﬂl@%%ﬁld@& oel prﬁbfrﬁrfﬁdegﬂcé'l&ﬁbr%@t@% comprising
adm ni s §d|na ase fornu

a thefRRsdRbEe e Per B3 da P abe Ehetea Gormeundal The Mvention.

mai nt ai n constant pharmacol ogi cal activity for a

The ESHACRL B 88t bTFaciihar PaAREs OLETo R e

compeanids df diie prea@niamyenhqe, anedl thedn wsajlﬂdgeat@ge@léisl diserders. Both

orgarﬁll?% ﬁﬂﬁb‘rg %l&@céﬁ”be'??ﬂgl%?e@% F&ﬁ?n@ﬁ téklﬁ%héhﬁé‘ceutl ally
ed e

nonco ormul at1 ons oun

acceﬁt@plqaa@g aglgltfo@rsrﬁnsagféae CAMPORNE [acegrding toythe invention. Swtable

acid A&@ditioh 8bit® BﬁtHdbd@ﬁp@u%d@bﬁﬂé%r@éeﬁth?v?ﬁidn\dﬂc|gd€mlﬁxb§§3|formed with
ease o e

phariygop iy gorsP b ea st 5 BREdnEtiRnee S0 ve.

system t hrough thepH sensitivity of the fornul at| on.

The %%ﬁc&%ﬁ%?{*@é&é@ (?ﬂﬁb |S|h§ \é%'ﬁg%@id ?8&3?9?’{@ tb'tﬁ? n‘wréntlon
may alse camprisiessubstangesigecbie fRoiiiale fhe presluciprof theiphararaceutical
prepé%iatlag S Ao Q%Orrﬁm&*ﬂé’t'im\et%b ébar%%ﬁ@ CSscH Masthnces are well known

ubl 1 shi ng lan) u CX
(0 peaPIEoTHRII Bt Fah (M0 SaEaR B PRAAT#Ria i aceqptable
adju\amig, uasltiéatdrenprebb//atioaposi t i ons nmay be admi ni stered
at varying doses. The dosing will also depend upon the
relation of potency to absorbability and the frequency
In clinicdl practiee,dhe @dmpoiusids atccordingsta thederessninimyemtéon will normally be

adm@%f%r@ﬂ%rﬁl{f e&ﬁﬁf’%ats‘ﬁill?%r B tiﬁj@&ﬁc?n O It bt ngncal

on cdn be adm ni st er e
prep@r@bp@&pgmnﬁlsmstég achivgiingretiepkeihenasg fies BARs erppar
pharﬂrﬁgggutlibﬁ’lsi?éc\é@b@b‘e REH t&@é’ ac bBaHBR seRr E@dH QQﬁwé/\hi/djrochlorlde

ssarily occu
ctelf AR TATn A Sp e S SR Aok A P B sy AR Ceptable
carriét The d@emewntay ®ataegolith) dehtisoljgoort liguid prepavatien. dfsually the active
rati.o Y [
suosCe A EA e BRPRRT THG 48 AERALE' LB Ghohir fore
specifiealiphbetverenddp, arsi 2@%eb)oa waiightdedipepasatiorissniansied for injection
tion.
ana SRSEEAT Y SFTSONSH | SR el RBLOE AN s phampvaton
a serum concentration of between 0.1 nMto 10 mM of
To pﬁda@céwmwadeut&embtr@pdwﬂonsT&mtamwthe%mgom h&&srding to the
invertiondAdRaTedn pl deToaaii Eugp ardralicaian Sik pegtied BmBbiha may
be mixed with a solid excipient, e.g. lactose, saccharose, sorbitol, mannitol, starches
such as potato starch, corn starch or amylopectin, cellulose derivatives, a binder such
as gelatine or polyvinyl-pyrrolidine, and a lubricant such as magnesium stearate,
calcium stearate, polyethylene glycol, waxes, paraffin, and the like, and then
compressed into tablets. If coated tablets are required, the cores (prepared as
described above) may be coated with a concentrated sugar solution which may contain
e.g. gum arabic, gelatine, talcum, titanium dioxide, and the like. Alternatively, the tablet
can be coated with a polymer known to the man skilled in the art, dissolved in a readily
volatile organic solvent or mixture of organic solvents. Dyestuffs may be added to these



Exanpl e 1:
(™-3- (3, 5-DI FLUOROPHENYL) - | - ETHYLPYRROLIDIN-S-CL In a

W@ 2uBaeBstube a m xture of enantiomer E2 of PCT/EP2008/056915
3-(3,5-di fluorophenyl)pyrroljdin-3-o0l (0.1 7 g, 0.85
mol ), acetonitrile (4 nl), diumcarbonate(Ollg,

2.1 2 nmmol) and iodoethane (0.13 0. 85 mmol
coatirgs inv@geato Eﬁﬁﬂ”ér@HSthﬁé‘rQﬁtWﬁénft@We@Cqﬂta'\V\ﬂ”tgeﬁd'ﬁGWtr@LC}'Ve
subs%%e@@@'@ﬂ“fe@@ﬁt ARBURGUSTONS aBhas BompduRdt racted with
hyl acetate (2x50 nlL), the conbi ned organi c phase
vvas dried (MgSOX4) and evaporated. Purification by
For tfié pedparhtionat soft gelayinecapslilies athgedctiyetsopktance may be admixed

it §5°EAEELIBORNE) pobchylaENGcblf iR Rl o

granules phéwe)a@tiwewmmcmusnngﬁdheremw@eaﬂ@n@b@«ﬂmleﬁts for tablets e.g.
Iacto%é @%ﬁhé@s’es Q@t’b‘i&@ylmﬁﬁm&f es %%/&; pétzslg sdrch, &pn"Btdrch or

ve | hten

amqu;z,qct(n),1@Ilulq|_s§7dquv;@%yes or ge [yﬁy AEQANH!CJ@ ors semlsglldg of the drug
can HeHiited ind Fardl GRiMEROPHENYSY.- 1 - ETHYLPYRROLI DI N-3-OL In

a sealed tube a m xture of enantioner E 1 of

3-(3,5-difluorophenyl)pyrrolidin-3-ol (0.14 g, 0.70
Exanmptes pf tadtetamd capdude fotnmildtionsciuétableuior oeal kraimainistraiod @re given
belovg" 1.75 mmol ) andi odoet hane (0.12 g, 0.77 mmol ) was

eated under mcrowave irradiation at 100 OC for 5

m nutes. Water (30 m ) was added and the aqueous
Tabl@pse extracted with ethyl g gﬁ&gi& (2x50 m _), the

conbi ned organi c phase was (aql ed (MpS™M) and
CompQifdr at ed. Purification by!% ash chronat ography on

Lactsgd Pe&Eugel (ethyl acetate/ mg2igol, 2:1 to 1:1 ) gave
the title compound (0.1 1 g),,[a]l D = +18.7 (nethanol).

Crosq@]rén%{h O\ﬂ&'iigﬁconverted tog]t%% oxalic acid salt and

Maize stargh tpaiste (596 W/v paste)hanol2.25i sopropyl ether: M p.

£ - ; MSmz (relatyye intensity, 70 eV) 227

Mag%ﬁ@l%?‘?‘r%gé 12 ( 15), 141 (15), 127 ( 15), 7 1 (bp).
Exanmpl e 3: 3-(3- CHLORO- FLUCRCPHENYL)-I
Tab|eﬁTl—|YLPYRRCLI DI N-S- QL PrepapgltaBletaccor ding to Exanpl e
d’3(3 chl oro- 4-f 1 uoroph | )pyrrolidin-3-ol (0.31
ComBouq 46 mol ), acetonitril 3 nml), potassium
Lactesw Poimaire (0.20 g, 1.46 mmy23.7% odoet hane (0.1 2 ni,

5 ). Mcrowave irradiation at 100 0C for 20
Cros%‘?rmgg)g_e SIQSJH i cation by HPLC on Waters OBD Cl18, 5mm
MaizemtaDeh33nmM NH3, 55:45). Yieldd 0.19 g . The anine was

: c agjgdgsalt and recrystallized
POly\?H@Wﬁ{) r{ﬁo(léo(fh %Bﬁg{e‘t)herfzdlgl sopropyl ether: Mp.
Magnesium 9!5%37@63 ¥ n12 (rel atd-Qe intensity, 70 eV) 243

(M, 9), 228 (9), 157 ( 13), 129 ( 10), 7 1 (bp).

Tabltlezf(ﬁlnpI e 4 mg/tablet
Compound 1.0

Lactose Ph.Eur 93.25
Croscarmellose sodium 4.0

Maize starch paste (5% w/v paste) 0.75
Magnesium stearate 1.0
Capsule mg/capsule
Compound 10

Lactose Ph.Eur 488.5

Magnesium 1.5



3- (2, 3- DI FLUOROPHENYL) - | - ETHYLPYRROLI DI N- S- CL
Preparation according to Exanple 2 :

W@2q08/1880l1 f | uor ophenyl ) pyrrolidin-3-o0l (0.30 gPCIVEB®08/056915
mol ), acetonitrile (3 nL)’oféitaSSi um car bonate (0.21
g, 1.50 mml ), iodoethane ( 2 nm, 1.50 mmol).
M crowave irradiation at 100 OC for 20 m nutes.
Purification by HPLC on Waters OBD C18, 5nm (MeOH 33nM

Dosa@@%mﬂs fdr dectal Hipliedfidiecibe GoNMRhE sb@péﬁ@oiﬁé«l Bﬁbaﬁ be prepared
[ recr stallized f anol [ di et.h

in the, D HIPEBRIIER T PR 2cEDB DAaneran 8 e with a neutral

fatty basd,ajrigetating et icppsules @dmidihg e, actide, substehce id Bimixture

with vehekabley s AP A1 sloblg fyher s EEGRR P plipsiog ey be i the

form PFf eprapatar suspersioos,fgr emarﬁp@;ﬁﬂl@tlcms containing from about 0.2% to

abou?ZQ‘?%}N@i&t%ﬂH&Q&?ﬁ@]ﬁ% e é’r‘e’inoI Qsé’r‘b‘éld ﬂ% @Qaﬁ?e being sugar

cetonit ﬁ , | um ﬁ‘aﬂ onat
and rglxg.:reg)fgtlp@ﬁpl)wateédgjgpwg ang @rquylgne glygo tipnaljy sHeh I|qU|d

prepé’ra%ng mayﬁtﬁwt@aﬁ}dﬂﬁoﬁ@sa@é}ﬂyeﬂé\ﬁtﬂm baddhes, @%bh@rn@@iadd
sta rom

d ol/dieth
carbc&yﬁréqtﬁ Ip@@ﬁﬁ%@@ tg{qﬁgpmgmqjen i)égﬂler%ct%eﬁ/ts ,{jgomwzto the man in
the aftrel ative intensity, 70 eV) 243 (M, 8), 228 (7), 157
(7), 129 (7), 72 (30), 7 1 (bp).Exanple 6 :
3- (3, 5- DI CHLOROPHENYL) - | - ETHYLPYRROLI DI N- S- OL
Solutignspiar aarestierat 8pplitatigns HyERigeHIeR c8n be prepared in an agueous

soluﬁ%n((ﬁr Pt RNINe 'ﬁﬁﬁﬁhé@é’dﬂcﬁ\ly ‘éb&epﬁa@ie sﬁeﬂ‘t S4he- ac@wé@ubstance
acetonitril % o I 'um g/a onat e g(?l 8

prefesatyy 'WWCGP%@M ﬁfaﬁ%m(Q)5 toRbout 1§ wﬁmelgme g§e gplutions

may é%b'd@htélﬁrstékﬁllz‘mgl 'ag@ﬁts a\ﬁcﬁbrdbuﬁér% agent3lagdanay eomasniently be

proviEEvH s fese e M BePuS: 0B Yok EREe FYPRSERSG oRadent o

be tr¢aied viguld Dé4ea8ily, apaaendio, arl@ﬁ:lloa:zy)skllmn]the@b Exanpl e
7: 3-(3,4- D FLUOROPHENYL) - | - PROPYLPYRROLI DI N- S- OL
Preparation according to Exanple 1:

For intrgrmss! admlmatr@mﬂwtﬂ@mwtmthm by mhelaticp, the ¢pmaoynds of the
preséﬁf‘?h\)ent%%ﬁfﬂ berddiifefed lthe 1608 bﬂﬁ‘s@ﬂfti@ﬂnaﬁ;ﬁpé\ﬂd&%rgsuspenswn

Adriisiragon hay ek AeS S e DO S Y BT bb s SgieR2ed or pumped
by thBipzitiegeot meu@leaﬁ@nér&&lgﬁra}pﬂ)men(ai\vaa Hean & presserizeainadntainer or

s relISeF PO TELRASL MR €8 Piriidibronbilfe
trlchlemﬂuJomrdet’rm@eydtcaldrotﬁé‘dlﬂﬂormethﬁna) emdmordd ioKighe! orenther suitable gas.
The %fﬂp %ﬁd&gﬁﬁ%ﬂﬁ\%n gﬁ%%ﬂég t?%%ﬁfn‘ﬁﬁiﬂe'ﬁ%dm%é }dg/ 5?\/\/8%/9 inhaler,
eltheEﬁg@ﬂlr@IBdlwded powder in comblnatlon with a carrier substance (é.g. a
saccharide) or as microspheres. The inhaler, pump spray or aerosol spray may be
single or multi dose. The dosage may be controlled through a valve that delivers a
measured amount of active compound.

The compounds of the invention may also be administered in a controlled release
formulation. The compounds are released at the required rate to maintain constant
pharmacological activity for a desirable period of time. Such dosage forms provide a
supply of a drug to the body during a predetermined period of time and thus maintain
drug levels in the therapeutic range for longer periods of time than conventional non-
controlled formulations. The compounds may also be formulated in controlled release
formulations in which release of the active compound is targeted. For example, release
of the compound may be limited to a specific region of the digestive system through the



3- (3, 5- DI FLUOROPHENYL) - | - ETHYLPYRROLIDIN-S-CL To a
m xture of 3-(3,5-difluorophenyl)pyrrolidin-3-o0l (0.50
W@2008/1880mhol ) in acetonitrile (25 nL) was addeRCHBB00$956915

carbonate (0.34 g, 6 . 25 ) and i odoet hane (0. 39

g, 2.5 mmol) and the m xture’was refluxed for 1 h

Water (50 nL) was added and the aqueous phase wa
PH senaithdt efdhefernmdetign. %u,cé\tfgfr@ukaﬁs?e@ aﬁ@.yve||t‘<tﬁ1@“61dﬁtﬂq{§@n$ skilled in
the aftf gani ¢ phase was dried (MgSO4) and evapor at ed.

Purification by flash chromatography on silica gel

(ethyl acetate/nethanol, 1:1 ) gave the title conpound
Furthed détalisdn tethrigaets fier foasiulatiovemideati rhimistiagiohummay be fagndlin the

s R PR 288 AR SRt Eb g cp. Easton.
PA). 127 ( 15), 7 1 (bp). Exanple 9 :
3- (3, 5- DI FLUOROPHENYL) - I - PRODYLPYRRQI DN S O
Preparati on accordi n% t o Exa
)

Depezld(rm BPef e disefsies @) qglil.epbtq Iaqa ,tregtqg angthsyrqyte of administration,
the CWO)SIUO@@ @ﬁémbé righfnic&ledlat va ume?@rmrmsm inB&s@ depend

upongng s6gtioH oot a8 esomany & 8 ﬁt*e%f@ﬂeemﬁ i

admiastratioM PuchH86sds Biayle admBisttred omdayttwice orthegesort more times

daily (grb(?}{@é%p&%gtrﬁ% n(véﬁﬁ ré)lcéﬁl)béégﬁé@%@dl to%Jécofs n d&éks

rangmgﬁm ROJ 1l 900SNgL perrkgpeirkadyomeigbt pertdaly altboesa vpriations will
necegsanl? o@évﬂdé’d{dg%%@ B¢ m’é \)v@)ghrt Od eyt Soitid?® ogﬂwélsubject being

a
reatahdhe HINARB LS00 Koipd andh e ptisuiar saie ot aden obtrator
chosét., Héwéﬁeﬂmdldsagkélléb@l th&k i$ iB the: ranflecofdrom®. ey to 10 mg per kg of

bodyfvﬁé}éﬁ{léﬁg@ty& ) Qi?/ ga Hﬂeqd/ C%a%gglg &ﬁ%r%sﬂgﬁfyyﬁgl %iﬁjhumans
for thegfedi@ent bBdistasés.aAlwrnativalynttba dosgge Tavetid) Slz?ogth@m serum

Concé%t(ﬁt%g{l%f @%Wﬁéﬁémﬁolg E&Zu@g% &ngﬁ%@% INE A

m xture of 3-(3,5-difluorophenyl)-3-fluoropyrrolidine

The |69e|3rt|<7n 3 fuﬁh@ﬁlllﬂ'ﬁ@étbd'lﬁtﬁé’éﬁétﬁp%%‘ sEI6W; dhickLih ndWay are intended
eous fornmal Ir‘(Vf\ége (40% 2.2 nmL) was heated at 85 0C

tO“”’f' eSRPeRE it ORi) and d| et hyl ether was added,

the phases were separated and the aqueous phase was
Exa %l{l ed by the addition of aqueous sodi um hydroxi de

8 20 nmL). The aqueous phase was extracted with
(-)- 3«(93 ISyDIFaIutHbIaOPI-(ENSD) B THYhBYRRDILIRUN-Bdani ¢ phase

In a eﬁ 'Edtﬁed% M%bf Eﬁgntﬁ%ﬁgﬁ’l‘ééto?@ -(3BLGIfLbFSBHEMH)BYrrolidin-3-ol
(0.17 g, 0.85 mmol), ace onltrlle (4 mL), sodium carbonate (0.11 g, 2.12 mmol) and
iodoethane (0.13 g, 0.85 mmol) was stirred at ambient temperature for 72 h. Water (30
mL) was added and the aqueous phase was extracted with ethyl acetate (2x50 mL), the
combined organic phase was dried (MgS04) and evaporated. Purification by flash
chromatography on silica gel (ethyl acetate/methanol, 1:1) gave the title compound
(0.11 g). [a]p = -21.4° (methanol). The amine was converted to the oxalic acid salt and
recrystallized from ethanol/diisopropyl ether: M.p. 111-112 °C ; MS m/z (relative

intensity, 70 eV) 227 (M+, 19), 212 (15), 141 (15), 127 (15), 71 (bp).

Example 2:

(+)-3-(3,5-DIFLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL

In a sealed tube a mixture of enantiomer E1 of 3-(3,5-difluorophenyl)pyrrolidin-3-ol
(0.14 g, 0.70 mmol), acetonitrile (4 mL), potassium carbonate (0.09 g, 1.75 mmol) and



silica gel (ethyl acetate/nethanol, 1:0 to 1:1 ) gave
the title conpound (0.12 g). The am ne was converted
W@ 008h¢880kal i c acid salt and recrystallized frBeI/EP2008/056915

met hanol / di et hyl ether/diisopropyl ether: Mp. 128-1

29 0C; Msmz (relative intensity, 70 eV) 2 15 (Mk
. bg) 194 (29), 193 (36), 15 1 (33), .57 (92). .
iodoetpane(q.42 g, 61 1 noRtPWESIEpted Elmmmmrr@@mn at 100 °C for
5 mlrﬂt@é)WVQBér]gPO g‘FFLg)C\K/Qé BEdE® aﬁdftﬁ%’béu@ous phase extracted with ethyl

[ rro in

acetalfgPho0 Hkac RIS DESARIS phesting disckiblidds) 8d gvaporated
Purifiéafién bydiagh chﬂﬁnattdgmy(& giicg gell(éhyh’ade)ateﬁeéﬂhanekj 221 to 1:1)

ome g U IO T, ARG e g v comerc

to thenokalic aid sekb:amérreemtail|ztedefr¢mrﬁtha@ol&blsqpmwt et%nea M.p. 137-139 °C

SIS USRI R L PSR o RaROLIL 2 eoprabrd RIS 120, 71 o),
(M, 26), 2 13 (1é8) 141 (30), 127 (23), 113 (22) 7
e

S kR SR R BBy e

Prepéf@tioh agcodizg tmﬁkaarr@tEJZam(r&mhlumf%ﬂmrapbeloyllpyrnbllgm -2l (0.31 g,

10 B STTE i ol PR, A4 8ED. Stbonre
(0. 12rr@f-l Usoeinfad). Mictoveave lrrald lamﬁm@ﬁ “‘€arfood0 (Boutes) F’uﬂ&catlon by

HPL@%GWa&frs‘b@D @16‘ A (MeDH/8SRES NHE55:45) hmé!a X3.40§. The amine

was coo0 to anb nt tenperature ndfllte
was %prb@ate@ftoc,taﬁ.ftﬂr@arlfrﬁsldﬁa'{%ﬁ eeqpsial 5%%#9(%8 eﬂa@ﬁaﬁ
etherf@idopromaetrsranep. (1570968 5QdﬂMS%rrllqAE§Eelﬁilsﬂ\¢bemt@rr!ﬁtyt ne (e;/) 52(4;3 (M+,
S ed w i chl or onet hane X
9), 22}?@ qé&?% 33%3953@ (%I iIsh col unm chr omat ogr aphy on
silica gel (ethyl acetate/nethanol, 1:1 to 0:1 ) gave

Exar{@?e%'“ e conmpound (0.14 g). The anine was converted
e oxalic acid salt and recrystallized from

3-(2,3RIEHEIRAPEENY L et fdHY NP YRROMDINGB-QE ; Vs mi z
péfa@ioﬁtddéérdhﬁ%%‘%(bbhplg 0: 8Y2 F&#ubidbheh I)pyrﬂcﬂldin 62$1X0.30 g, 1.50

mmo§8 o bRl lerp ot Relarsiura: éﬁ%@%ﬁ) & iﬁéw@wpmt@ﬁne (012

mL, ﬂSOQﬁMbégl\/h@oWa@Barfradleﬂ@n at 100 écCt fdlQyinutes. Purification by HPLC

on WA RE ST S ARTERMH LI ARESD [ A inuns sonyenec o
fumarnic)acid salf Bod recystailzeddiain ethario)/dieshylrather/dioprony! ather: M.p.
119- YIS HBSIANE US| TORVI22 AN R BB 127
(11).fdt ®RAol / t ri et hyl ani ne,

Example 5:

3-(3-CHLORO-5-FLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL

Preparation according to Example 8: 3-(3-chloro-5-fluorophenyl)pyrrolidin-3-ol (0.30 g,
1.4 mmol), acetonitrile (20 mL), sodium carbonate (0.19 g, 3.5 mmol), iodoethane (0.22
g, 1.4 mmol). Yield: 0.17 g. The amine was converted to the oxalic acid salt and
recrystallized from ethanol/diethyl ether/diisopropyl ether: M.p. 169-170 °C ; MS m/z
(relative intensity, 70 eV) 243 (M+, 8), 228 (7), 157 (7), 129 (7), 72 (30), 71 (bp).



4:1 ) followed by HPLC on Waters OBD C18, 5nmm
(MeOH/ 33mM NH3, 20:80 to 60:40) and fl ash
W@ prosH#886yr aphy on silica gel (ethyl acetate/ nREHEP2IDG/056915
1:0to 1:1 ) . Yield: 0.15 The am ne was converted
to the hydrochloric acid sa%9 and recrystallized from
et hanol /di ethyl ether: Mp. 201 -202 0C; MsS mz
Examplei@itive intensity, 70 eV) 235 (M+, 64), 233 (M,

3-(3,5DICHL GROPREINY LB8-HHH 1. PYRRAIIBIN-FpNpl e 15:

Prep%’ -ég‘,é;;?b@;n“%c&' ’CE?(%@ g{;g&%&@’%&gﬁ%&’l)&éa%n-3-o| (0.34 g, 1.46
mmoB; &@eténitiilE! (20 molph sogiuim Sanbpnate ((201g33@5 Htholy iajoethae (0.23 g,

1.46 ﬁﬂﬁb}& Ig_é%@ﬁ%@ﬁ%@b&%ﬁﬁ pﬁ'ﬂ%@% ij}%ﬁgﬁgﬁl %%E%ﬁw&%% converted to
the fumene acidssatioancevanbrated: then sxlisl fesidusi. 1S ai/e (eeafive intensity, 70
tal b £ / | /diethyl her:

V) RS, P44 80 TIRETPIR TS | niensi by, 70 ev

2 13 (M, 27), 194 (38), 127 ( 19), 58 (41 ) , 57
Exarﬁp_?@7:4{5xan”p|e 16;_| LNET v s a
3-(3 B LR Nl R0 e T B 3-CL
Preparationagofding togremple 1 p&Jf(B,@I—diﬂdJoro@hehylopyIrolilﬁin-@-,ol 00.638g,1.7
mmoffyBigtonbill Thimes sfafyet Babolle, 338743 oflF (6FHHEGane (0.17
mL, hfimmolyaStivedver 3 dctiagnbiret enmearpracPdrificationamga Biotage Isolute
SCX-@%PE%MM@%S%@ WitFEhEMb h@klitbd QithaheMandRiceRNamine,

.ether.  Mp._164-1 66 0C; M5 nmz (relative i enltél, .

4:1). Weldif. 15 glgl'h(q\@mmg\{vag@omv?rtqﬁq th%lcg(a?mﬁgd, %gar@(ige; rystallized
from We_l’_thbﬁdlﬁi{&h ngther:IM:p. 336 213> @ l@N(thJtR(ZEH@rMW_)ei?tensity,f?o eV) 241

- - n ed tube a mixture o
('V'*’?i%&ﬂ%é%&%iﬁﬂﬁ%?%?? in-3-ol (0.35 ng 1.51

nmol ), acetonitrile (20 nmL), potassium carbonate
049 g, 3.77 mmol ) and i odoet hane (0.24g, 1.51 nmol)
Exar&glse %:ti rred at anbi ent tenperature over night,

3-(3, 2diI FL USIROPHEN i hinfrd HYOLRBRROLIDItds-Qlided and t he
Toa Wﬁwrn\%\gggéma%ﬁmbgadérﬂ\%ngﬁiéyri&ﬁggwgﬂ (O.is‘:‘m);@ﬁ.y\ﬁmgl)(iﬁt@ﬁetonitrile
(25 lerbon daged rediyt CARARIS dahonp. 75 Boh e deideiene (0.39.9, 25
mmogram)?ﬂ:he rtnb(a:ae \N\@freimb(ed ¢y BONatan(blema parastazttied and the
uril il 1 on 1,.C -

aquegtl ohaS R etaded Mg Etetdls ARG Y IS @liniheh Shganic
phaseiwasdiendg8d4) @nt e apprated eParificationdyy fdﬂﬂ%\@romwgraphy on

nass . . ! : _
siica 6 (819) b heralics 201) GBS ¥ Laffalie 2 ) e amine s
convayted te theatuniariq agid saitiend lyppliligediom water siIS mvza(refafive intensity,
70 eLA221 60+, 78), @32)(15Y, 141(@B), 1 Bxam)) B1 #55).

Example 9:

3-(3,5-DIFLUOROPHENYL)-1-PROPYLPYRROLIDIN-3-OL

Preparation according to Example 8: 3-(3,5-difluorophenyl)pyrrolidin-3-ol (0.54 g, 2.7
mmol), acetonitrile (30 mL), sodium carbonate (0.38 g, 6. 75 mmol), iodopropane (0.26
mL, 2.7 mmol). Yield: 0.22 g. The amine was converted to the fumaric acid salt: M.p.
136-137 °C ; MS m/z (relative intensity, 70 eV) 241 (M+, 8), 213 (13), 212 (bp), 182
(34), 84 (60).



3- (3, 5- DI FLUOROPHENYL) - | - METHYLPYRROLI DI N- S- OL
Preparation according to Exanple 11:

W@2q08/18880l1 f | uor ophenyl ) pyrrolidin-3-o0l (0.125 BCT/BPBRG056915
mml ), formc acid ( 1 .82 , aqueous formal dehyde
(40% 1.63 m ). 65 C ;over ght. The am ne was
converted to the oxallc acid salt and recrystallized

Examplen Qiet hanol / di ethyl ether (0.1 26 g). Mp. 159-162 C

3-(3 4DY§H[1@R P @WN)WEFW@PVRRGLQDN% oL13 (M+, 27),

Prepafoh aticbistd L ExRRpAcit 3 oL RO TR 28 (0.34 0 1.46

mmoB apstoaltiiler{3askcyadirog df ondtkangl, sodiGm carbonate (0.20 g, 1.46 mmol),

ododnbes (A2 2 ARUSRNT Ay P oL nd s (b e

fuma(lqca%d %Inamyecry’atallrmdm eti‘ranl@ydfeltlaé Iethﬂrfdjlﬁapmyhgmrdw p. 184-
o5 5 e LRI, LIPS, 1) B0t 3 7

(bP).100: 0). Yield: 0.3 g . The ami ne was converted to the
fumaric acid salt and evaporated to a solid residue:
VB, (relative intensity, 70 eV) 229 (M+, 10), 157

Exa"t‘ebeﬁﬁ-zg (5), 58 (28), 57 (bp). Exanple 20:

3-(3,53-| BL CARBEHERNNYIORBDPHEOR - 1-METHYLPYRR@LIDINES- OL | n

A mpgu?‘e{'iﬁ1 ﬁ?%trﬁgagu@'lo%r 0@51 Tﬂhro rrolldlrbe ‘10 %7 o 0(863 rgmol) in formic acid
(2. 45an)zaﬁd@nyeoa$;&1rmﬂlcﬂehyd@ (69° 3.2 lorwas haatesatidn’e dor 1 h.

Wate(*%éﬁnﬂ. éf'rd"@e EtheRRiths QARRL l't'@é‘ h&sesSRetb sé’pé’rﬁtéﬁ@ﬂ\d the

eat’'ed und m crowave .1 rradi atl on é g&
aqueﬁpﬁ@h@§e V\lﬁﬁmféeds%mﬁ@%ﬂ%ﬁ’ 2gUgOUDHRdigH mro g (5M, 20 mL).
The &§lasslisastthsehgagaueacied wWigsethyescetter @beanly, the ecbrhblned organic

h
phasg‘fﬁiﬁarﬁééﬁeﬁﬁﬁ&d@%@?ﬁo OB 5 PRy Sty on
silicayel dethy B2 tatE3meBramol, Me Mt 33\”bma\lldiihe2|ﬂ38©maol5@ ®0)2 g). The
amin?%’é‘sf &&‘R/etrieﬁl 5. tg@ @?tﬂ@gmg-@%ﬁ Eal %%N@ﬁlh%é@ﬁ@m S2ttdhol/diethyl
etherﬁ@tﬂ@@l’ﬂﬂ}’ﬂ @IhﬁrhM p-etdfei 291 Csd\ﬂSGWI (releties int@nsyg7geV) 215 (M+,

4 | at t t 70
o, SeetE R g i gerlrelalye ey, 10 e

(bp) Exanpl e 2 1:
Exardple3122HLORO - FLUOROPHENYL) - | - PROPYLPYRROLI DIN-S-QOL

> BB R OB BT RRISpAGs0L o (0 6
Preparat@nrnso)gding ¢e &xsmpie 8asdadifu¢ropheoy!)pyrralidis3ratd0 B8 g, 1.9
mmo'rll)tgegtbﬂﬁﬁ@eﬂb%ﬁ)? ngrugﬁlc%Q)d?ﬁ%?é LHZG‘geHOfH FAJI i (f)(l?f%ghane (0.29 g,

I cat rap on S|

1.9 regapl)( Beflyrech & Evélflﬁ@tt%%H L gnWaiera OBD GiBe M 520
(Me(/33M¥ N3 NG5:88 %0 GOBX! VRIU:t026 ae The@miine was converted to the

fumaric acid salt and recrystallized from 2-propanol/diisopropy! eter: M.p. 157-158 °C ;
MS m/z (relative intensity, 70 eV) 227 (M+, 26), 212 (18), 141 (30), 127 (23), 113 (22),
71 (bp).

Example 13:

3-(3,5-DIFLUOROPHENYL)-3-FLUOROPYRROLIDINE

A mixture of 1-benzyl-3-(3,5-difluorophenyl)-3-fluoropyrrolidine (0.65 g, 2.2 mmol) and
ammonium formiate (1.4 g, 22 mmol) in methanol (50 mL) was purged with nitrogen
and palladium on carbon (65 mg) was added. The mixture was refluxed for 8 h and
palladium on carbon (30 mg) was added at 4 h, 6 h and 7 h respectively. The mixture
was cooled to ambient temperature and filtered through a pad of celite. The filtrate was



acid salt and recrystallized from ethanol/di et hyl

ether: Mp. 157.9 C; Ms niz (relative intensity, 70
We@u0828B0L M+, 8), 228 (bp), 198 (30), 157 ( 15PCT/BHE2008/056915

(88). Exanple 22:

3- (3- CHLORO- S- FLUOROPHENYL) -41 PROPYLPYRROLI DI N+ S-OL A

m xture of 3-(3-chloro-5-fl uorophenyl)pyrrolidin-3-ol

evapprated,Jaugous seim caganasi(19%) e0 Ml wag adged asditpenraqueous
phasé dxodatstéd &nth”du@aloﬂd?néthaﬁel(ixaﬁw) qd@mm@ﬁ%y(ﬂahh dobumn

chrorsHiearaby Fb e SELISHEACESHBITRaRal dchid B 1) gore fog Che

compbumidn@. 14§ s Theraroithe Wés eonversechibdibe cxatic bbiel safu@udirecrystallized

rom BAREAIRRILOAEE 18, £, RS Bl FRARIPORD ev) 20
(M+, bp).i F81c@0) 018D 29)] &3k (Zhy d)ﬁial(@%iz)f aphy on silica gel
(ethyl acetate/methanol, 1:0 to 1:1 ) gave the title

compound (0.57 g). The ami ne was converted to the
Exargpig 14 acid salt and recrystallized from

3-(3, SUI@HP.@N@PWY’D 8- FQ.U@ROFMHROLE?H\& C; MSmz

Prep%rggl))%te{f;\égrci n?’é%}/d(rg S\E/gg&fgmg %ﬂ:‘:@ 58 drchF orop erR)I)' 3 %Iuoro-
pyrro8din21 %aloﬁymmﬁhgw)%mmmemhe (Tonla), trifluoroacetic
acid ?){yll’_ﬁ]' §ﬂr§d 43h §| ]a[nubcl)errg tﬁmﬁe{zatu\rse fFl’urlflcaB?/r} Pnla %iotaege Isolute
SCXB SBEgcol@‘ns (waehgd M/rhthdmphfanYGH@ ﬁl%@@@ﬂﬂ‘idﬁ@th@ﬂm/ﬁl@}hyﬁamme
4:1) ¥NE9&Ed 'Biytmlﬂee'bnm@ﬁaté\%@dolc?@' NIReMRAIERBANP NMIBIES0 to 60:40)

e was st
and ffmvaw@rﬁehy ﬁ%ﬁ"mgﬁl (qmyLﬁC%ﬁA@ﬁ'H{arrwi f é&%gb )a(r]ﬂfld 0.15
g. Thiehemimexas @omm'tet)\/t@ﬂﬁe&tyeidocrﬂ@ﬁ@a@dba(t ardl mcyyst@ized from

eraf R pt DAt BTN (Bl B BB Tl 205 (e, 64),

233 (&, dm)t@iﬁ@ﬁ)ym& (49), 128 (32). (et hyl acet ate/ nmet hanol,
1:0 to 1:1 ) to give the title conpound (214 ny). The
am ne was converted to the hydrochloric acid salt and

Examelﬁi@t al I | zed from ethanol/diethyl ether: Mp. 136 C

3-(2,4 @WN)WME?WLPYRF?@L@IN 2o (M-, 35), 15

Preperén ?a%;ﬁ 9 GRRTIERR 3. B MAOPYRRO RONTS ot 310} (044 9

2.21 mraea fegngmdaennmuy . aqukoas forhiadeyde (4086, 5.75 mL). 85 °C for 3
o VB AN BB 2By Bond g
from gnetmaeellethanc)l /diethyl et Mapel 110129 °G, ; MS3nfniselptiveintensity, 70
eV) mﬂ yf)d?gégs@)r QW\(? rs&aa(gh g0kt 80 C for 25

tes us sodi u car bo ate 10% 50 nl) was
added and the aqueous phasewas extracted with ethyl
R ege (2x50 m _), the conbined organic phase was

o %ﬁ?ﬁﬁsﬁ%b@%%@%ﬁ%%@%@ porated

Preparation according to Example 26: 3-(3,4-difluorophenyl)-pyrrolidin-3-ol (1.32 g,
6.63 mmol), formic acid (19.2 mL), aqueous formaldehyde (40%, 17.2 mL). 60 °C for
24 h. Yield: 0.83 g. The amine was converted to the fumaric acid salt and recrystallized
from methanol/diethyl ether/diisopropyl ether: M.p. 164-166 °C ; MS m/z (relative
intensity, 70 eV) 213 (M+, 7), 141 (10), 113 (10), 58 (43), 57 (bp).

Example 17:

3-(2,3-DICHLOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL

In a sealed tube a mixture of 3-(2,3-dichlorophenyl)pyrrolidin-3-ol (0.35 g, 1.51 mmol),
acetonitrile (20 mL), potassium carbonate (0.019 g, 3.77 mmol) and iodoethane (0.24



5mm (MeOH 33mM NH3, 35:65 to 50:50) gave the title
compound (0.1 17 g). [a]D = +19.4 (methanol). The
WQ@Ri0aa4888 converted to the fumaric acid salt BEGEHEP2008/056915
recrystallized from net hang/lé{%i et hyl ether/dii sopropyl
ether Mp. 136-1 37 OC z (relatlvelnten3|ty

70 eV) 227 (MW, 207, 141 (20), 72.(42),
g, 1.9 w9l wgﬁéssmeg eggam@ent:,te@g)efaggm: p@ﬂ_ojthnal |odoethane
(0.02 rﬁEWbE\éBBQHIa%NhS r@;ulﬁ’h Pakaire %saém%fddcbm rfightExatet &0 mL)

was lach InPRUGO Dlese g © iragédrm@ﬁ ISRRERY bsthyiather @x50 mL)
and thie )conmimhes srgamic phasmaie dried ARy 04 Rafi® evapdratexhdPurification by

flash 8&&8@[@ gﬁ%‘?@%gélpfgf r‘éﬁlmé? ggggt%yél %@@éﬁﬁ@gg@@bx d"BLFﬂ gave the

title cdmEINd (i3 g).J. h134arg|r1e Wa$ oo&vertemtosthermqahamm) saltraed

recry@fﬁll&%d"’fﬂﬁp ﬁgpblﬁ&héﬁolz aﬁ’@y“@ﬁ"e‘r qz\%//l ?39 2?56223%% I@g g/IIOSr (r)np/§ (relative
}

intengiy, 70 ) 259 06, 8), 373061 A O 22 (3 &1 190)- 1 nt onvai Ly
7o eV) 227 (M+, 11) , 141 , (20), 113 ( 17), 72 (43),

E ég{%_' Exanpl e 26:
xamp LORO- S- FLUOROPHENYL) - | - METHYLPYRROLI DI N-S-OL A
3-(3, ﬁaDdFuue)RmPBJrE(r\Bﬂc)mMETBYLPM&Rmhmwa ®frrol i di n-3-ol

syl BB Sy P95 o
0. 6281mmqme‘00"elcstmm (hB2anbhagteoys faymaldzhyide) (ks Ta8Ral). 65 °C
overarﬂghtt T8 e 3ANIRRUSaPEGRR RS0tk E b@(‘éh@ﬁcw ddt éﬁd“bécryi’ét@lh?é@from

t he_conbi ned or

metheiig el vhAne (. aPED el P B 1 68 ST Sy 2 Etiet v niRsiys 70 &V)
213 (NBD 27814 518)( Wﬁtﬁgﬁw(w 572®p80 to 100:0) gave the

title conpound (0.1 3 1 g). The am ne was converted to
the fumaric acid salt and recrystallized from
Exampleht9rol / di et hyl et her/diisopropyl ether: Mp. 129-1 3

sty RS Ee Nem e D
Preparatios- a(cz@omllnm nyb}-Ryrzolggin-3-ol (0.6 g,
2.78 ﬁﬁrﬁ@F}r Pthf‘aéG‘%@ﬁ%DF é@egﬁémn@ala o@@l@t% oTYErmI_E) Pueiication by

difl lLid
e B A A 5%%5%?%)@@%9'*”0 on
Wategs ABDET 1818um évidOHI8BmMDN&3e 202D 100:0). XieavD)3 g. The amine

was EYB SRR B ANTEEaB0.8 1 59 Bsique: s iz
(relafived Dtensity 180 @\() P2OH A1 1), THe(&ni 22 (S 5888 Y &t (%@)-t 0
the fumaric acid salt and recrystallized from

Example 20:

3-(3-CHLORO-2-FLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL

In a sealed tube a mixture of 3-(3-chloro-2-fluorophenyl)pyrrolidin-3-ol (0.5 g, 2.32
mmol), acetonitrile (3 mL), potassium carbonate (0.48 g, 3.48 mmol) and iodoethane
(0.36 g, 2.32 mmol) was heated under microwave irradiation at 120 °C for 20 minutes.
Agueous sodium carbonate (10%, 50 mL) was added and the aqueous phase was
extracted with ethyl acetate (2x50 mL). The combined organic phase was dried
(Na2S04) and evaporated. Purification by HPLC on Waters OBD C18, 5um
(MeOH/33mM NH3, 20:80 to 50:50) gave the tittle compound. The amine was
converted to the fumaric acid salt and recrystallized from methanol/diethyl
ether/diisopropyl ether (0.249 g). M.p. 142-145.5 °C ; MS m/z (relative intensity, 70 eV)
243 (M+, 24), 228 (19), 157 (15), 72 (27), 71 (bp).



met hanol / di et hyl ether/diisopropyl ether: Mp. 127-1
29 0C; Msmz (relative intensity, 70 eV) 241 ( M+,
W©®2008248801 (bp), 182 (32), 141 ( 17), 84 (58).ERCGHBP2908/056915
28: (™-3-(3,4-D FLUOROPHENYL) - I -PROPYLPYRROLI DI N-S-CL
Preparation according to Exanple 24: Enantioner E2 of
3-(3,4-difluorophenyl)- pyrrolidin-3-ol (0.27 g, 1.35
Examplei31: acetonitrile (3 ni), potassium carbonate (0.279

3-(3-GHLORB- mmePHWM@PVEWHRoLm&SsJ@LDI ) -
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acid %%ta ?egorg/ Ilgeégf%rﬁ% Gy o]Efﬂi’et Vi BtherBfi.p 6937 oEXAMMISEm/Z (relative

intensi (M1 8 228((bpy, |98 ,0157a(:1<,56’r%|4 @)t o
Exanpl e 24 Enantiomer E 1 of 3-(3,5-difluorophenyl)-

E rﬁé ré) idin-3-ol (0.53 g, 2.66 mmol), acetonitrile (3
Xa ;e ot assi um carbonate (0.55 g, 3.99 mvl) and
3-(3- Cbtﬂ.@R@pE&ﬁeumDPHEN\QL)@GHRﬁ)P)(LPMIRR(DLtEHNl-SHGLby HPLC

A mpggre §r@ ﬂ%go of QBHEMQ\@%.%%@\'@ ;&;g mtq?)’ acetonitrile (20
mL), petassiuasadmnaée (b4 g,dothmrmléland l@d,omoeame (bfha mg, 6.65 mmol)
was ét?rFéd’ at %bleﬁ’t"erﬁb@r’ﬁtmﬁ%ﬁﬁﬁ?‘ﬂ /T‘I’\'eecbmﬁer&h?@(/\fas'\é%rtl falseld to 40 °C
rel atlvelnte |t8/ 241
twme@urlr@lt@ls [@Qj’ﬂgd gier (wis) addegy é agMeC( hasg(\g%ipétracted with
ethyliﬁbete(té tiﬁ\e(cﬁ)n!ib@b&bwldﬁbﬁ(é)/\rds er@S@RR@ddD&Mp‘&rﬂed
Punﬂgaf@n é?gl;agﬁggfqiﬁ%gpy%ﬁyo?)@%?gg g8 fethyl AU %}e&ﬁ&&aﬁ%bq la10 1:1)

gavertheltifle cacwtoumidt (0i37eg). Iheldmingovas sonvertest fodhataxalio abi salt and

recrygtall%e?iifg@?tﬂ%ﬁ&&ﬁ%@%@e@@% “9%3%5?2 °@- E/FS AR Petative intensity,
70 eYMDH(M3 ), m@(b@m 68 ¢46) 6RUG6), &4655& 0.295 g . [a]D

= -22.7 (nmethanol). The am ne was converted to the
xalic acid salt and recrystallized from
EXAﬁ'&’ 2%1/::“ ethyl ether: Mp. 118-1 19 0C; MS niz
3-(2,8+THFRUOROPHENYIL - 3-F LUDRUP YRROLMHND) , 2 13, ( 12),

To o SRShHB) ) S B T g 2 Bl

dry 1R2-dichlaroethaine((19-mL) under nitrogen was added 1-chloroethylchloroformate
(6007] 3%‘§Yﬁm39(fh%%ﬂuﬁ’? Wes! PrRPASINbIERY teribérdtite 3o h after which
methanol was added and the mixture was evaporated. Methanol (10 mL) was added
and the mixture was heated at reflux for 4 h. The mixture was evaporated and purified
by column chromatography on silica gel (ethyl acetate/methanol, 1:0 to 1:1) to give the
titte compound (214 mg). The amine was converted to the hydrochloric acid salt and
recrystallized from ethanol/diethyl ether: M.p. 136 °C ; MS m/z (relative intensity, 70
eV) 201 (M+, 35), 151 (bp), 158 (69), 138 (45), 133 (42).

Example 24:

(+)-3-(3,4-DIFLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL

In a sealed tube a mixture of enantiomer E1 of 3-(3,4-difluorophenyl)pyrrolidin-3-ol
(0.26 g, 1.3 mmol), acetonitrile (3 mL), potassium carbonate (0.269 g, 1.95 mmol) and
iodoethane (0.20 g, 1.3 mmol) was heated under microwave irradiation at 80 °C for 25
minutes. Aqueous sodium carbonate (10%, 50 mL) was added and the aqueous phase



and i odoet hane (4 nL, 50.2 mml) was refluxed for 4 h.
The m xture was evaporated and tert-butyl nethyl ether
W@ 20818801vas added. The sol vent was decant at edPGF/EP2008/056915
mor pholine (5 nL) was added %Pd the m xture was heat ed
under m crowave irradiation 120 OC for 30 m nutes.
The m xture was evaporated and purified twice by flash

was exirasied withaiRy asetaie|(2x20 gui). theegamabioed erganic @Bésw@s washed
with Brine, (Ried: (RSO 4 )l é\FdéforéteH) PUEAIfigateR tB)hHP‘LU b8 Waters OBD C18,

sum SCR AT b, Sbins Glh50) hverthe IR E5iBodna (85178, =

+19. 4°g(@tiothhadl).| Hredafmimsrwes tanoérted & thd fuetdrar dcd isathandpgtrystallized

from %ﬁ%ﬁol%ﬁm %ﬁtﬁeéggrsgop?ggyl eﬁ@fw 935)% g??“%’ %ergg% r¥L?t|ve
intengity, H@eVE&&hﬁ‘Me 30), 207, 6192141 (RBL UDREDHENNDP)
ETHYLPYRRQI DIN-S-OL In a sealed tube a m xture of
? 1 -benzyl -3-(2, 3-di fl uorophenyl - 3-ol -pyrrolidin
ExamgegZE‘g 1.04 mol) and iodoethane (3 L, 30.6 mvl)

()3(@& UW@L@R@WLEENWMWLPYRM@DINIB @_ 70 OC for 4

Prepaiait]l aqed e to R oF ARy EE et d- Gt RHgrosheny))-
pyrroiitlixt 1ok (MAE ghé Boemmot)] acemmmte/\@/mL) rpatdssitinocaraond2q0.279 g,

2.02 Rﬁp{)l angq%%%géﬁégo EV& Ji %olw\ég%ﬁ %E%%Maters OBD

C18,KuB) (MoOBUS0mNS BiHES B5b bt S&50NeY ek 0.84 @olHotd S 4 afrsthanol).
The a‘mme]\ﬁag céﬁﬁ‘ér’f@ef‘ﬁi the fhRRrRHMEs¥RaNE ‘P@é’@&iaﬂ&eﬁ%drﬁe

oxalic acid and recrysta

methaapWtgHy/ atfmﬁiyﬁorérpﬁ&kethm v 9115511%6 56 MSg/frslative intensity,
70 ey B2A(NE11 tans(20), 17 72243), WH, (b 141, (17
© T27 (15) )1 (Z(EQ’ 7:?(1(37;)% ZExém’pl(eﬂ);S): (.
("-3-(2, 3- DI FLUCRCPHENYL) | - PROPYLPYRROLI DI N- S- OL
ExarfPpkyp28:at i on accordi ng to Exanpl e 34:

3-(3- ?HL@?@%‘?’.Q@?@%G—S’EWL m%@?ﬁ?ﬂf#ﬁﬂi Lmlgﬂiz @g@ ol

A mixtgep et gﬁ&ﬁélqro‘_ﬁ fltggomenn)pygrqmm $- %(@4@ﬂp&§)mrﬂ@|) (erormlc acid
(5.4 anBlHq'u%bEi@%r%bI@é( z*a%-@m@fé%trﬁ wsBlﬁeélﬂe% atfamfc for 2.5 h.
AqueliRBod T Seiboralg (Hoob vaa%ﬁp o aid (85 aleodhiobgse wes
extrat:h;dh\fvlﬂm/ : gaelacﬂe 24710 mngi,_theccbymna?édl om_lé phase \éva:s drlgg

o RELLAARY e0E8(1 baZpASE¥h TS o BBy
(MeCGHB3MNIBWHI3, 2820 (34P0:gaye3he tidg compounex8ridleg )34 he amine was
convér"f?ed%? (@ %‘n%r%-%%ﬁ%’-r}acﬂy é?ﬁz%‘%%&%ﬁﬁ%a%%%t@r I'n

ether/gyisepyorys ethersMip £ 1281 8 h@n;N' FES}/rZr(éﬂﬂﬁtﬂY% intensity; 60 &Y)£29 (M+,
7), 157 (5), 129 (6), 58 (30), 57 (bp).

Example 27:

(+)-3-(3,4-DIFLUOROPHENYL)-1-PROPYLPYRROLIDIN-3-OL

Preparation according to Example 24: Enantiomer E1 of 3-(3,4-difluorophenyl)-
pyrrolidin-3-ol (0.26 g, 1.3 mmol), acetonitrile (3 mL), potassium carbonate (0.269 g,
1.95 mmol) and iodopropane (0.22 g, 1.3 mmol). Purification by HPLC on Waters OBD
C18, 5um (MeOH/33mM NH3, 45:55 to 60:40). Yield: 0.156 g. [a]p = +19.0°
(methanol). The amine was converted to the fumaric acid salt and recrystallized from
methanol/diethyl ether/diisopropyl ether: M.p. 127-129 °C ; MS m/z (relative intensity,
70 eV) 241 (M+, 9), 212, (bp), 182 (32), 141 (17), 84 (58).



1.38 mol ), dinethyl formam de (3 nlL) and i odopropane
(1.35n, 13.8 mpl) was heated under m crowave
WO 2¢08d#8801 on at 80 OC for 45 minutes. The resuP€T/EBR008/056915
m xture was evaporated, norpholine (2 nL) was added
and the m xture was heated uftder m cro wave
irradiation at 130 OC for 30 m nutes. Agueous sodi um
Examplepdfiate ( 10% 50 nl) was added and the aqueous

(-)-3-@%@%@@?@\@9 WﬁFtOPWP'YI%I%@LﬂIIN 82050 L), the
Prepgion B5CAY T th B ple 2y S e a6 atdd-dittordsheny)

pyrroRdin-3-ot . Pbg b}Bﬂ-lﬁhfblplac%r&tnBa @BhLY p’kﬂas@mnm carbonate (0.279 g,
2.02 Wgﬁg "ngﬁ% %07 6%05 ﬂ‘%o gq:ylﬁ'lftcﬁﬁ 2}/lFﬂ:’.lJ.ﬁC on Waters
OBDdEﬁ&]eﬁumsMe@WBBter\H-b'S t4r5€65 03310 |46) aded: Qa’l S @url@lp = -21.1°
(metﬁ&ﬁdly%élém%g%%é egh@Eé%nréQIgﬁta ¢RI &A1 Hhdl Qt@}ﬂzed from

methangl/digthyf g,;her/gijlsogowl ett\%)M P1 QS(@QI V)Ce ;\/Sﬁr%[/]%g% at@@ |ntenS|ty,

(P21 (Wxagploa 23 182 834)34 £HlCRO8Z-(BRIJOROPHENYL) - 1
e )ETHY(LPYR IDI ﬁpg( Ie?}z)a segl ed tu(be am xture) of

(+) -
Exambtmzsfl 3-(3-chl oro-2-fl uorophenyl ) pyrrolidin-3-ol

()30 BIRGRAPHERVL) - P BRI Y RRGHTDHE S BLT ) jan
Prepatatioovaogerding i@lExaimpre 24: Boamomer E el 393f-difitesphenyl)-
yrrohsﬁ\% gw gszsﬁﬂgxweem 3) ea\e@&s?ﬁmteeeb, m@rmgéélnm éa#Bbnate (0.55 g,

ure was ﬁ |§ é‘?é %ia eVV
3.99 MHPRPAE IRRORPPaRD (829 Kb - %mwcﬂ t é!s”f'CAH%QM kgon Waters
OBD(G18, ﬁ@n DHYBS midl (BB, a6 0 fe60.40¢.0Yie|dn a3t ges]p = +21.2°

(met%wlﬁﬁiﬁoaré“mtgﬂwaegé%wrﬁ%éﬁa fielsane Bl saif S eV SaiTeed rom

methanokdiethyhetiar: ep.Hiyll7- it Gt; dMBen/rdresdtivelinCensity 17Q e)/) 241 (M+,
V, ' .1 31 . D= +27.2
8) 2?%\9@8;932;<3%#ﬁlef€%g§%éﬁtonvert g?:l tE)al he oxalic acid

salt and recrystallized from nethanol/di et hyl
Exarf féﬁjddl i sopropyl ether: Mp. 71-74 0C; MS niz

Cro 148 SR 1y el M oo™ (10

Prepératiod-dceofdiny fd- BREOEDYL F ndntiohhdiLEY BRGL(BB-bifBof@phenyl)-

pyreFPSERI0 53 60 S M. bl ARRL i) metapsim carogpate (055,
3.99 (mnmlo agd iad@Bopaneé (26 uhé’t@ﬁ/mm@b rrurifigatios byt HRL.C on Waters
OBD!(? P?eé@ IOy Ntk 34060 1BTBOUOR FicRI0RP 18g "gld2-22.7°
(methardH THendmaeawvag gog\@erﬁg tpsthemxaligiagsidysalhand iecg*ystatl igpefrom
methansl/digtH| (am%trhmrwh)m Th@°@mmslnrw@9(r%9ufr\>@rnwftut907o &) 241 (M+,

2&%{@25&1}% fo) hﬁ%é Eﬁ%}eﬁ‘é g‘%)ngo?opg/lzeet her - M p. 118-120

M5 mz (relative intensity, 70 eV) 228 (M, 14),

Exar%éi‘e 31{16). 127 (14),
(-)-3-(3-CHLORO-5-FLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL
A mixture of (-)-1-benzyl-3-(3-chloro-5-fluorophenyl)pyrrolidin-3-ol (0.66 g, 2.16 mmol)
and iodoethane (4 mL, 50.2 mmol) was refluxed for 4 h. The mixture was evaporated
and tert-butyl methyl ether (20 mL) was added. The solvent was decantated off,
morpholine (5 mL) was added and the mixture was heated under microwave irradiation
at 120 °C for 30 minutes. The mixture was evaporated and purified twice by flash
chromatography on silica gel (methanol/ethyl acetate, 7:3 to 3:7 and isocratic 1:1) to
give the title compound (0.26 g). [a]p = -21.4° (methanol). The amine was converted to



72 (26), 7 1 (bp). Exanple 37:
H S- (S- CHLORO"- FLUCROPHENYL) - | - ETHYLPYRROLI DI N- S- OL
WO p00g/148881 ed t ube a mixture of (-)-1 PCT/EP2008/056915
- benzyl - 3- (2-fl uor - 3-chl orop&enyl -3-ol -pyrrolidin
(0.31 g, 1.01 mml), dinethytformam de (3 nL) and
i odoethane ( 1 .35 nL was heat ed under

doet -, 13.8 mmol ) W iy
the oxglis aid veltiandaecatstallives frem etanefdiathyhethat/disoprapy! ether: M.p.
117-TES Ut t MK Yk Xt eVWRfe R 9PR0 at/e 243D RS) I 187, (28).)130482), 129
qugd_ and the m xture was heated under nicro wave
(95),i/1@B)-ati on at 130 OC for 30 minutes. Aqueous Li Cl
(5% 50 nmL) was added and the aqueous phase was
Exanixlffr%t ed wth ethyl acetate (2x50 nmL, dried (Na2SOQ4)

R aporated. Purification by flash chromatography
(-)-3-6h3DIFLEO ROPHEN Yl )-1-dclet Gt RY RERMIARIN-3-OL0 to 1:1 )

2 SR i, 4 i EBTPRITED, 308, Bhuol g BuT 9 ol 035,
1.04 5unel) and ipdeathanals Mled0:f BN MASNAateM BPAGT Microwave irradiation
at 70€10186¢ 4 B TRERESMIhg Blikere wisbvapdratéd CmordVidlineZ2mL ) and
aceto(Jf{},t%llqa Eél%(f*) I\A%ez{@édy e‘m/] %e? %/Bt&@é%pgt%@ nd(e_zr)zrr_z?ifro(v\?g\}e irradiation
at 130BGTYor-30 (rAnRebl FheJORABHENES)eRERBEEDNdDUEIietbysHPLC on
warS B 8, ThaOMSoly RERISOED 8581 o e et compounc
[alo Fr8.° (mew0nl): Fhe eMine weis qonvetedde thapalichsidsalt and
ecr R ML AP el (820 sy (i nsty,
70 V1 26 (M 680, dA 12t 1SR4l iR ise), 6 BPbut y1 br oni de

(0.12 31 - 1.12:3 mVT\glt) was adggddanddt ?ﬁ m xture vvaﬁ

t or . er was added an

ExaraBLeréi e agueous phase

tracted wwth ethyl acetate. The conbi ned organic
(-)-3+4h3del Fha KO ROPEHEN KR SERORIYY PXRROLEDI®E3-lur i f i cat i on

; il h -
Prep et ok g B FRelr e '?4Sﬁbildtéﬁ%?'f.@??’é‘@ﬂ%%”gensnﬁwgo"d'“-3-°'
(0.4009..1 paDNel), diggthetiaemamjde (haLanpaepraranedhwdrmbd1es mmol)
and @Bﬁpr@ﬁﬁ/bl ? é‘?ﬁj' f’@i?béticﬂﬂ mrlcy% %Macﬂez@dw)gw @m( Fpet{nasMe(gH/33mM
' . . : iV

NH3; W@ﬁi@@é#%ﬁﬂﬂg G561 pnidlo 5y 23 A malgtobg heATIne T
convél/f\iéd tdthle?fdhhmF)Lc a&da&ﬁl@f&%lcrysltallized frorBYmethano:/diethyI
etheri 58I di B o a8 o ClHiTE ThaAs! R OB T (M,
10), 312,2bB), 1d2f (3dpr&peydy pli4)k ol i din-3-0l (0.5 g, 2.5

mol ), acetonitrile (20 nL), potassium carbonate (0.69

g, 5 nmmol), 1-brono-2-nethyl propane (0.32 nL, 2.97
Exampie 34: Stirred 4 h. Purification by flash

(+)-32I R DA QIORTWHEN Y8 1) 1 1i-PROFEY LR eRROL IBHG{308/ Met hanol

In a sze'a]fea tube a mixture of (+)-1-benzyl-3-(2,3-difluorophenyl)pyrrolidin-3-ol (0.40 g,
1.38 mmol), dimethyl formamide (3 mL) and iodopropane (1.35 mL, 13.8 mmol) was
heated under microwave irradiation at 80 °C for 45 minutes. The resulting mixture was
evaporated, morpholine (2 mL) was added and the mixture was heated under micro-
wave irradiation at 130 °C for 30 minutes. Aqueous sodium carbonate (10%, 50 mL)
was added and the aqueous phase was extracted with ethyl acetate (2x50 mL), the
combined organic phase was washed with aqueous LiCl (5%, 50 mL), dried (Na2SO4)
and evaporated. Purification by HPLC on Waters OBD C18, 5um (MeOH/33mM NH3,
40:60 to 60:40) gave the title compound (0.115 g). [a]p = +22.8° (methanol). The amine
was converted to the fumaric acid salt and recrystallized from methanol/diethyl



Yield: 0.16 g . [a]D = -16.1 (nethanol). The am ne
was converted to the oxalic acid salt and
WO 20984148801 | i zed from et hanol / di et hyl ether: M PCT/EFBOENS6915
; MSmz (relative intensity 70 eV) 255 (wm+ 3), 182
(45), 213 (12), 127 (6) 212‘{ Exanpl e 40:
&i 3- (2, 3- DI FLUOROPHENYL) - I\/ETHYLPYRRO_I DIN-S-OL
etherfgiisparamyi eiescMar- @8 £e MﬁrPMZe(rq&tlveEm@ﬂWnépeéﬁ?&ﬂ (M+, 8),

212, 21§24j1fg|439t5q hypyrrolidin-3-ol (0.5 g, 2.5
?od) ( f)orch gm rm()7.2 nm.) and aqueous formal dehyde
(40% 6 5 nm). 65 Cfor 5 h. Water was added (50 ni),

Examplé 38te the nmixture was washed with diethyl ether. The

(- 3G BRT 2 RO gRP A LR DR e

In a thqutdre\a’s(*aghbenzyiéiat%ehwa-a flul@éoml)awamm -3-ol
(0. 31%5 101 Cd.%e%ﬁ'@ ?ﬂgsh}&%{ omﬂ?bﬁsw tlﬁ’asné‘lﬁf”fé nﬁLsz 82 mmol)

tion b on silica
was fc%atﬁQ|unﬂ@éfra@r@waypnaa6natlomei89002 XT5 Nigites. Wezreéultmg

mnxtdré]v@seva%)brat%d ( FRrpladiRle) (2nilhevadThdedand s vextliesiwke heated
stal li ZEd from

undet AHaREMe EaRFR o ehdRD o S0 e ARk HRILIO (5% pOanL) was
addedranentbietaqueds @Wipse wiss éNhactéd)WthEﬁ?.hYlR)eiatMZ%Q ml6 dried
(Na2p &) orfy ppogéip’ SO aIIERR BN yamaieg epnk o8 e 9°! (ethy
acetgempethandlo: Qat@cbﬂajgage the Ed@ﬁ@m@ound EBdR iDnisdo E2+291.2°
(met@ér(cﬁ% Irdl drhiveroad eau&érsaer tfoqlhbféjx%nc 3R sdifarid aacr\?stﬁmzed from
, acetonitrile r%?t ass car

methagolgjegyl gtr}%,{g||l§ogﬁgybet5%%p1 Fé g)l /égrq"%tlve intensity, 70
eV) 237/@1-+m8)) 22&af Dy xEsY (10, ?zhzesz ip)cation by flash

chromat ography on silica gel (ethyl acetate/nethanol,

5:1) . Yield: 0.33 g . [a]D = -26.6 (nethanol). The
Examplen®6:was converted to the oxalic acid salt and

| lAEet h M
()3 G R B L RO OF (250 (b
Prepa@tlonmomgg to Examps$4: t371- pQ@;yl 32, 39 or%mql)@yrrolldln -3-ol
(0.40%2:1.88 Imrdof Zd%éﬂw Lfbﬁﬁ@ﬁ }-iodoethane (1.1 mL, 13.8 mmol) and

mor*gln@%ﬁ grifi %_eﬁ t?yol::}giﬂén g{atgseggr a&18n5€r%c(Med(5Iq%3mM

NH3.32{:8030 ethas;oY@dmyﬂ o= [dly =r019.87 (méthaino()0The @mide vas converted

to th%rg})rjg%r'l g&gt%ﬂrﬁoﬁﬁrgd e%r%s?%l”%édz}rﬁenfﬁ%ﬂ?ﬂq@ ﬁ?l%?tgélécﬁ'r%opropyl ether:
M.p. 218-121G ; MS hv/z éeelativie iatenaitpi &heV) 8aP Mt dfp. 141, (16), 127 (14),
72 (Zgﬁ(g-{g of 1-brono-2-nethoxyethane (0.05 m , 0.53

tirred at 40 C for 2 nmin. Purification by
flash chromat ography on silica gel (ethyl acetate/-

Example 37:

(-)-3-(3-CHLORO-2-FLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL

In a sealed tube a mixture of (-)-1-benzyl-3-(2-fluor-3-chlorophenyl-3-ol-pyrrolidin (0.31
g, 1.01 mmol), dimethyl formamide (3 mL) and iodoethane (1.35 mL, 13.8 mmol) was
heated under microwave irradiation at 80 °C for 45 minutes. The resulting mixture was
evaporated, morpholine (2mL) was added and the mixture was heated under micro-
wave irradiation at 130 °C for 30 minutes. Aqueous LiCl (5%, 50 mL) was added and
the aqueous phase was extracted with ethyl acetate (2x50 mL, dried (Na2SO4) and
evaporated. Purification by flash chromatography on silica gel (ethyl acetate/methanal,
1:0 to 1:1) gave the title compound (0.128 g). [a]p = -27.8° (methanol). The amine was
converted to the oxalic acid salt and recrystallized from methanol/diethyl ether/-



methanol, 4:1 ) . Yield: 0.32 g. [a]D = -20.8
(met hanol ). The am ne was converted to the oxalic acid
W@ 2008/1488011 r ecryst al | i zed from et hanol / di i soprBEI/EP2008/056915
ether: Mp. 146.7 C; MSmz (relative intensity, 70
e\/) 257 (I\/H- 2), 2 12 (bp), 4B2 (56) 141 (9), 127 (
12). npl e 43: -1 -BUTYL- S-(
diisoprepp ﬁbmzﬂvm Rh@nwmeﬁtw Interﬁltxem eY) 24BdMg, 11), 228,

9), 15744 5, & mnigprer B2 of
®) 3- 2@ g 20¢I7Eoro(ph§e’nyl)pyrrol|d|n 3-ol (0.29 g, 1.45

mol ), acetonitrile ( 15 nlL), potassium carbonate (0.4
Exangple& mol ) and nbutyl bromide (0.1 5 nl, 1.59 nmmol)

h and th t
(1B 31 e R LR N ENS IS BROODIRGEPLO ™S ) was
In a mmﬂumoa nhidueg obenantisimaercEh@s 3R 13- dtﬂuewmenbﬂ)@ymgﬂdln -3-0l (0.5
2 8 ) gehdti 120 ml)pEEBLAFELBLARE @ 60 455 MASI) and -
butylewﬁﬁ«@@dﬁhywﬂnmqu was gtired @t ﬁmblmﬁmp@f%téf%moﬁo min after
wmcﬁ aﬂ\ a)ddﬁﬁ)\h%l bh@u‘ht bf A-oreyBwiide (0.12 Mb, 925 haldD was added and the

th h
e RS ool A Sl paT R ol fpS pfactc
with ethigeacetMep Thi4onildided GrgaiSphhge (wasl drtddv@a28@fsand/ evaporated.

Punﬂ@%{?ﬁ%ﬁlgé % mgegg %rfyz rigma g%?(étﬁ)ﬁ)acejfégté/rﬁé@anoﬂ 1) gave the

title qompwrldL(ms 8. (8lo5= B6-L(vakTrMENYINerRIREL Wak RoBvented o e oxalic
acid §§%ﬁ8’ ré&??taﬂz@d)ﬁdﬂﬁ %t@no%%ﬂﬁ I@%ﬁér 2 0*|553°C MS m/z (relative
uor ophen %érro d| n- 154 itf .
intensiabi 70, s eeb e Bl 462 1.8 (2ck A6E) 412 Bbona e (0. 4
g, 2.9 mmol) andallylbromde (0.2 3 mM_, 1.59 mmol)
Exa p%)%at ed at 60 OC for 2 h. Aqueous sodi um carbonate

was added and t he aqueous phase was
(-)- 3-(92<,BFI3kFﬂ_éM)RDIHHI:'dtI“y) 14SOBUEY I(RXBRCOHIDIN-3FO¢ conbi ned

Prepgfagiﬁﬁ'a“ccfmﬂﬁ& t&‘@?ﬁﬁﬁ)’l@ q (éﬁgﬁ%e@ﬁﬁl o?‘éa(SQQf at ed.

cation rorrat o ica

difluqrepheny iayeheie et (e 2 5ol Eeeniie (4G I caipasiHe
carbér@at@f%o%b [Rdnhat), 129rd?né-QBthﬂ1Wrbpaﬂ'@©0 erﬁ@ MBF mmol). Stirred 4

e S )
Yieldm0Z16 ¢ god + V6.1 eegidnol). TOeaviin@3gag anei@)j to8Re Oplic acid salt

and %,%?ysgaﬁ %@%ﬁéﬂ%ﬁ%ﬁ%ﬁﬁ%@ﬁ}fhf}lﬁé 375 °CExﬁl'§’Jn?z ﬁ’giative intensity,
70 eY P25ETMOBETEY (4 PYRRBI(1 D), N2Z-(6).212 (Bp)seal ed tube a

m xture of enantionmer E2 of

3- (3, 5-di fl uorophenyl)pyrrolidin-3-ol (0.29 g, 1.45
Exa 40: acetonitrile ( 15 ml ), potassium carbonate

(-)-34(2, 3éDm%LuO|901nﬂEmYaped METPIWWR@'L“BNBl@IL er (0.145
Prepglifatlonlaccorémg tcg xamp?et |15 rEnar?t‘ior%grollEE%tT 3- &rgper ature for
difluorophenyl)pyrrolidin-3-ol (0.5 g, 2.5 mmol) in formic acid (7.2 mL) and aqueous
formaldehyde (40%, 6.5 mL). 65 °C for 5 h. Water was added (50 mL), and the the
mixture was washed with diethyl ether. The water phase was basified with NaOH (5 M),
extracted with ethyl acetate, dried (MgSO4) and evaporated. The crude compound was
again treated with the same amount of formic acid and aqueous formaldehyde as
above for 5 h. Purification by flash chromatography on silica gel (ethyl
acetate/methanol, 4:1 to 2:1). Yield: 0.7 g. [a]p = -21.5° (methanol). The amine was
converted to the oxalic acid salt and recrystallized from ethanol/diethyl ether: M.p.
134.3 °C ; MS m/z (relative intensity, 70 eV) 213 (M+, 20), 58 (27), 141 (16), 127 (11),
57 (bp).



h. and then at 80 OC for 1 h. Aqueous sodi um carbonate
( 10% 5 m ) was added and the aqueous phase was
weosaessed with ethyl acetate (2x50 ml ). The RGHBPWE8I056915

organi ¢ phase was dried (Na2SO4) and evapor at ed.

Purification by flash chronatography on silica gel

(ethyl acetate/nethanol, 10:1 ) gave the title

corrpound (0.1 57 g). [a]D=- 18.9 (nethanol). The
g'p1-was converted to the oxalic acid salt and

()1i\i@%%%&é?fds%&&?é}ﬁz%%%a%@\ﬁéQg‘it h% eV) 257

Prepéfdtion 2)ccortid@ td BrampleSd: EhantioMe7ER o1 3)(2,2difldofophznyl)pyrrolidin-

vl Obel oL ) JR bl b, 3o o

3-brosmexiitpropene E2.23fmB-2.285nmmof)l Refloxedfoy12) by urdidagipn-by-fisish
chror{tho@?a&wy& éﬁ’lﬁﬂ?&ll ethﬁ%‘e@%\b%é {@nbl, 551)TY)eld POBALE (41D = -26.6°

(methansib TﬂB@ﬂWﬂ%@%E@lﬁ\@rt@ tp tge@(allq asigl atpand jeesystallized from
methéhbl’/dh%@g?é pyR &Nk b ermeeT@t M nd/2frefativean@nshgmaevp@R39 (M+,

25), Sl (AL LR BHBEL “Sae ot r act e wi th ety

acetate (2x50 nlL). The conbi ned organi c phase was
Exarﬁlé egz(NaZSO4) and evapor at ed. Purlfl cation by flash
r

Corft ogra hy on silica Lhiéet h acet at e/ net hanol ,
(-)-3-3DIF LIKIROPHENY L)-& GoMBaHHaXY B THHEIPYRROBIIINS-OL

Prepé?a%o% e(dEBFd?ﬁ%“% Exarhipfe 887 BRaNfsm&EORY %T QE(Q 3-aiflubRophenyl)-

oxal 1 c acl and recr st a

pyrrobii kol 1ip G Sp B - AGRAN G (20 159 AOIGESIHE CargnaieA0.69 9,5
mmol)! ¢1tﬁtbnm924nﬁétﬁ6ﬁyéthan€ 00.25% A5 .7 MimoB) Stiked 2 1 Bpambient

tempfr\aztg ?dod 213 Lbé@pﬁ%zﬂ(et 0>2y L %LI ?%rﬁ?_lﬁl stirred at

40° CPfcarpmrrm i Rurifisation tiy figsh chExaatsigeadhy ofEsdicaigetéethf2acsftate/-
methﬁn&FAST d‘{ éld‘od Qﬁrbe'ﬂi‘]l )= 2@% (ﬁllétﬂ'aﬂo@ 'Pr#e 59] rﬁé’w%g chnfferted to the

eo0
oxalig mguzg s;aluarrrd rqcryﬁg"l@@l ﬁ‘r@m mqﬁharmlilldullgmr@pvbﬁhsy ¥pad#6.7 °C ; MS

m/z FEBNRIRERRRNYO /Y )57 | 22y, 182¢56Y, aungdharngt (12

(10: 1) . Yilg [ d: o.)1 9 %&@?a] D &Wéz 8? n%st hgﬁo T(he)
am ne was converted to the oxalic acid salt and

Exarply 43t al | ized from et hanol /diethyl ether/diisopropyl

(15T DfRROORGPAEIV IRYRROLEAY S Bf) | 7 2351

In a Sex)led e & niixtuye of eadntjomer1f2 of Bx(apﬁ}déluzpmphenyl)pyrrol|d|n -3-ol
(029 T Erie RSB pelassiym gerbonalg (0 - 20 mmol) and -
butylpraraidgi(Rg & @Lg%n@qgwagﬁgﬁpﬂ @rambientgemperature for 5 h and then
at 603C 2082 O, NqU@bQ@B@GM'rﬁ cafbohas (1@%1 Snfl) Uds &dded an@the aqueous

phas w# éxtrac%e |tth ethyl zsce?atm'(&kS Iﬁssl“hgrgoc rlr?eoc? 8|t’geangc phase was
dried (NaZSO4) and evaporated. Purification by flash chromatography on silica gel
(ethyl acetate/methanol, 7:1) gave the title compound (0.175 g). [a]p = -19.8°
(methanol). The amine was converted to the oxalic acid salt and recrystallized from
methanol/diisopropyl ether: M.p. 146-147 °C ; MS m/z (relative intensity, 70 eV) 255
(M+, 6), 212 (bp), 98 (46), 182 (35), 57 (29), 127 (13).

Example 44:

(-)-1-ALLYL-3-(3,5-DIFLUOROPHENYL)PYRROLIDIN-3-OL

In a sealed tube a mixture of enantiomer E2 of 3-(3,5-difluorophenyl)pyrrolidin-3-ol
(0.29 g, 1.45 mmol), acetonitrile (15 mL), potassium carbonate (0.4 g, 2.9 mmol) and



mmol), 1, 1 ,1 -trifluoro-3-iodopropane (0.32 nm., 3.1
mol ). Stirred 2 h at anbient tenperatur and 2 x 5 mn
W@e00gt148801 OC ; Purification by flash chromat ogPEREP2008/056915
silica gel (ethyl acetate/nethanol, 4:1 ) Yield: 0.2 g
. [a]D = -14.6 (nethanol). Tfte am ne was converted to

the oxalic acid salt and recrystallized from

allylbeamigieciO th Bhyo%r¥eQ!) wes heatethab@d ; Cvord - Aqugaus sagdium
carbdd“dt@'m%yﬁ nf0) WN3 aaaéd @MY, th@%hueauéahéé%é was ext@etdd with ethyl

acet%ﬂ@@:ﬂsé&h%wmé negl %rsa@'cm iaise s @‘é%%@éz@fbﬂr@@porated-

Purific8liorPbg flasiaicham aogedstiynon smcEgehtdtbyléb&etﬁaaneUhener 7ED gave the

T
oxali¢ ecieisalt arkl ramys)talllzw: fropr emno tso;promﬂ ethereM.p. BB103 °C ; MS
m/z (E@‘Iatl\% thtéh '7&) e\/gtzg,gf( “ f| ?Ffm§§§5%)egm39} W1 @98 113

at 4
)-chr onat ography on silica gel (et hyl acetat e/ net hanol
4:1 ) Yield: 0.28 g . [a]D = -14.3 (nethanol). The
anl?rn was converted to the oxalic acid salt and
Examp tallized fromethanol /diethyl ether: Mp. 172.8
(-)-3-085;:DIMEUGROPHEMNY L)+ &- {2aMETH OXY EAN EMYP YEROLNMHN-30155

= 53k . il cEdpt e 82138 S R Plp o

(0.290,5645 samel)baceionitrile (i 2 nyf), potassium carbonate (0.4 g, 2.9 mmol) and 2-
brom%e(f?ylrf‘leﬁigfétép(@ﬂ)wm nPys RihdlglWasdstPted( & alfn@@ngten%@r@ﬁjre for 4

) otassiumc
h. ang the &80 o f9r hhdAﬂg%w%%w Erosar angig ( Of@r%mf@“@ééd%ed and
the afmébl)ls phasé aabeaktraat with etmhacetsts (2E0nLT e cdiABMEd organic

T M AU 1 ——

silicagjel i(ethybatetd ey mpthanst H: ¢) gatatheditle chripound (1157 ghdalp = -18.9°

(metlpyncgghﬁbe;)&?%t\ﬁ%% 9%% edltg)’othéO'Hl}?n Oly%gfy %%P%c’l\ll’% thHéQd from

ethanglsliseprogyt elder:dMithd 3Pubdlr |Cé MS mléénedata/@dntensﬂy 70 ¢ eV) 257 (M+,
2), 212%mst1812|(52)§d2f7r(¢m @tma(ﬂ%/sﬁ @hy! ether/diisopropyl

mz (relative intensity,
70 eV) 241 (M+, 11) , 226 (bp), 182 (46), 85 (53), 84
Exanople 46:. Exanple 5 1 : (+)-1 -BUTYL-S-(S

O 7RIk P e e o

In a Pqled fiati & Inmmhuwb‘éeyal)twnerolEZ &if 3-(3,ifluorapteny|)perreifin-3-ol

(. 28"6“31 hg ﬁﬁ‘n ?'éétbgitr%eg%rﬁﬂg 88%&%?@‘1 %g}@a?él)(t‘g%% (2Q1a ﬁfmon and 1-
brOMQa%'nh%tBV'@éPRﬁ{@e@ T8 BrloviaR@ Mo hwieststiiedzat ampiegiiemperature for 5
h and then at 60 °C for 2 h. Aqueous sodium carbonate (10%, 5 mL) was added and

the agueous phase was extracted with ethyl acetate (2x50 mL). The combined organic
phase was dried (Na2S04) and evaporated. Purification by flash chromatography on
silica gel (ethyl acetate/methanol, 10:1) gave the title compound (0.193 g). [a]p = -22.9°
(methanol). The amine was converted to the oxalic acid salt and recrystallized from
ethanol/diisopropyl ether: M.p. 162-163 °C ; MS m/z (relative intensity, 70 eV) 255 (M+,
2), 212 (bp), 182 (46), 213 (13), 57 (10), 127 (10).

Example 47:

(-)-3-(3,5-DIFLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL

Preparation according to Example 11: Enantiomer E2 of 3-(3,5-difluorophenyl)-
pyrrolidin-3-ol (0.29 g, 1.45 mmol), formic acid (3.8 mL), aqueous formaldehyde (40%,



for 45 mn. Aqueous sodium carbonate (10% 5 nL) was

added and t he aqueous phase was extracted with ethyl
WQ2wB/a18801 2x50 L), the conbi ned organi ¢ phaseP@BEEP2008/056915

dried (Na2SO4) and evaporatog Purification on a

Bi ot age | solute SCX-3 SPE c Tim (washed w th met hanol

and eluted with nethanol/triethylamne, 4:1

3.4 MU)96h, “En ik oMo PySlashci BB iRy on Sica Gel (4thy!
acetaﬁéﬁr‘iéthﬁﬁ@leﬂbq oVield* 0119 g gfmg-t -he. 8°'(He¢h§r€tﬂ})q1h%darﬁi?}e1w§s

comviked hths el a&&? L ang TS e <Foih APy Sth&isopropy
ethenmi. paf®4-A 85i°Sopay)z @eleve inkpsity] Z6-M2BIAM+ MB)MBZ.1 (bp), 58.1

| ati vie,i ity 70 255 (M+, 5), 212 (bp). 98
(31)’%gg)(?gg\;&(é@t‘;nf‘“l@ﬂ)(39)6?/) 127 ((18). E2<an'pl 2 P

(+)-3-(3, 5-D FLUOROPHENYL) -1 - METHYLPYRROLI DI N- 3- OL

.ation according to Exanpl e 11 Enanti oner E 1 of
:E;(anﬁgf%dlfluor henl) rrolidin-

é%’ 18 0.92
BIFLUGROPHNL L2 & 58 TRI RO H RIS ROLIBN-3-OL
Prepartii¥n atcBRding lo ERaml pld 63t E@antmér B of 3ge,d-amubicphenyl)-

PyTORRTrAbI 0 & 8%”2%5‘ pl el ”°<'rtﬁ‘§§ﬂmecar5°c§;te (9.5

mmobOh dnttrifuoaptdyiodopsipaneg 0gi md_eBrﬂymnad)at%rm’dT%hMramblent

temp%ﬁatar And 2% 8'fin - a{‘4§5gg,t Pu&@a@on ﬁasﬁ é%h%ﬁﬁ?ghr&y on silica gel

am ne was conver oxa aci d sa

(ethyt acetata/aiethansd, 4:4 biiadd HaRAE. [@bet i 6 e&rﬁ@thaaoh) sbe apyne was
convEitB§to tH\Q alitdtidSalt aNg r@é@s@ll@e@tffd’rﬁ it RNRlidthyl etfer: M.p. 144
°C; M\Sl)lmg (relaj Mqlth@%dy @ﬁ?@l@%é\ﬁ (2?43) %12(%%) 1%2](% 1]\3% (bp), 127

(20).(+) - 3- (3, 5- DI FLUOROPHENYL) - 1 - | SOBUTYLPYRRCLI DI N- 3- OL
Preparation according to Exanple 5 1 . Enantioner E 1
of 3-(3,5-difluorophenyl)- pyrrolidin-3-0l (0.1 8 g,

Exarﬁp[é249rm)| ), acetonitrile (6 nL), potassium carbonate

o( \?cﬁ_ép bF&éTMEﬁ*WL V3 rrg% §'5’|F?_H'ﬂﬁi6¥> W@ﬁﬁ{éﬁ?h IN-3-OL

ogr apiy” on siTic& y
Prepa@épataéx:ﬁﬂilhgut@lfxampie 3. Enaalamenia o6 342 3-fipprenneny)

pyrroTé@ ?—g( g['!élté@@nQ:% mg;i]_%l reﬂi@td}ﬁ’%rﬂ@ @ﬁfélvsf?dtﬁgslbﬁ\ ¢dtBonate (0.69 g, 5
o} pHHROPHIS Kt o (6358 ol b 1B m e s 2 gt apient
temperatlabnd @ x Binginsdttay A07C el%:nﬂt%lohl%y flagh, citoatddraphy on silica gel

(ethy%gggt%ﬁeg@trﬁaéﬁﬁ aiﬁe&ml@@%ﬂg (46% (methanol). The amine was

convérted 3o (18 GXEHcFamalPlaﬂdee;crygstalllzed from ethanol/diethyl ether: M.p.

172. é %Wyﬂz&ﬁgaqw&é@%%&@@fsgw%% @0) 2£0{18) 27 (14), 96

nant i oner
(bp).3- (3, 5- d| f1 uorophenyl )- pyrrolidin-3-ol (0.1 8 g, 0.92
rmol) acetonltrlle (6 mM _), potassium carbonate (0.25

mml) and 2-brono ethyl nethyl eter (0.09 m _
Exargp[g25 Fl ash chromato
3-(3,4- DIFLUOROPHENYL)-1-ISOPROPYLPYRROLIDIN-3-OL

In a sealed tube a mixture of 3-(3,4-difluorophenyl)pyrrolidin-3-ol (0.192 g, 0.963
mmol), acetonitrile (3 mL), potassium carbonate (0.133 g, 0.963 mmol) and
isopropylbromide (0.118 g, 0.963 mmol) was heated under microwave irradiation at
120°C for 25 minutes. The mixture was filtrated and evaporated. Purification by flash
chromatography on silica gel (ethyl acetate/methanol, 4:1 to 1:1) and by HPLC on
Waters OBD C18, 5um (MeOH/33mM NH3, 20:80 to 55:45) gave the title compound
(0.092 g). The amine was converted to the fumaric acid salt and recrystallized from
ethanol/diethyl ether/diisopropyl ether: M.p. 143-147 °C ; MS m/z (relative intensity, 70
eV) 241 (M+, 11), 226 (bp), 182 (46), 85 (53), 84 (31).



graphy on silica gel (ethyl acetate/nethanol, 10:1 ) .
Yield: 0.1 18 g . [a]D = +22.3 (nethanol). The am ne
wawsaesterted to the oxalic acid salt and PCT/EP2008/056915

recrystallized from net hanolégi i sopropyl ether: Mp.

13 1- 132 0C; M5 niz (relatY4e intensity, 70 eV) 257
(M+, 2), 212 (bp), 182 (52), 213 ( 13), 127 ( 1 3), 58
(9). Exanple 55: (+)-1

Exami¥el54:- 3- (3, 5- DI FLUOROPHENYL) PYRROLI DI N- 3- OL

(1O S R R ORI EoP - (018 g,

in a s&afet tube! 9 mixtaed ohehantloendroe friof B; (S;ﬁadﬂaerapneuyl’)bmwltden -3-ol

01613 el S MBS 1 & o an

n-butylbeomids (et nelndl.01 nonal) was h&aée@undeawgcrom{aapmraduamn at120°C
for 4% Wﬁﬁ h@tﬁ\%’éaus J&b@uﬁ'ﬁdﬂﬁo%ﬁ@ (‘f@%v%%ﬁgw‘agﬁdl&?d% ihe Rfiedus phase

recrystallize rom et ha

was erifrgted Mith ethylacptajs (8x50 i, theLqralingd iopgar ﬁtpé‘ﬁ§? {xas dried
(Nazé@ ‘é)nd?é’v% Mited 4Prificatiohtun a Bl&8ge 8401uteBBCKIS BPELdolumn

(was%q«i%@th(lrﬁg Y Eﬁ@%ﬁgﬁfﬁ_&jﬁoytnethylamme 4:1) and by flash

chromfobirtbiBYRREIICDIgs! Bt Rretqatarmeihanobdcbyghvegtheditle compound

(0135?‘) [H(j'PI& . 134 grfw Qr@ ggnﬁﬂé f;ngém%l“s' e?tgﬁ'tUSﬁé’B?ﬁlWéél salt and

recrystattized fn@ngnaﬂﬁanylldl@pnﬁqpyyetrf&srwmn G847 C); MS m/z (relatlve
intenSRY, SLSNPES ﬁ;//lm 5), 21Et{bb 9886669%10}{511‘)' 8P (39), 127 (18)

C rormtograp on’’silica’gel (ethyl acetate/nethanol
1:0to 1:1 ) . Yield: 0.289 g . [a]D = +25.9

Exarﬁﬁk}tmnOl) The am ne was converted to the oxalic acid

(-3 ERR O RRRERY L ST P RREIIDNGERE | PLlSt i ve
Prepalratlensadcprdlﬁ@ teExacpie ( MEnaNtjionM&7E] ®f 3- (BZiad(ﬂG))ropﬁ@nyl)

Py 3@%5??9{%&?09 POBRP 20 QR BYHERyS grelegyoe (0%

2.45 pplg uaﬁq;aiwnmg.&whageﬂgol%ﬁ@(ﬁ SPE colpmn (washed with methanol
and elQ@diZ\MIth %étﬁarﬁkﬁlhﬁét%y%lhéollqg"@ﬂa)ﬂ v) RS SHrbBiafograpBY on silica gel

(ethy&ﬁﬁ@t@%}%eﬂ@qpimk 3Y|ﬁlg) 801 %ﬁgfq ngll?%“rgmeﬁhano € amine was

convetted to oas oxdlicecid kak bnd reotystaligreaitom @hhmdl/ldmahglmther/diisopropyl

y cat o 9
etnof, BB/ A50°C W8y PR v i £6 st A BT 38 o)
113 (ﬂ@)t‘rﬂe? oxal 141 6d)d salt and recrystallized from

nmet hanol / di et hyl ether/- diisopropyl ether: Mp. 123-1

25 0C; Msnmz (relative intensity, 70 eV) 229 (M,
Example 5357 ( 1 1) , 129 (7), 58 (27), 57 (bp).Exanpl e
(+)-338:5-DIFLUOROPHENYL)-1-ISOBUTYLPYRROLIDIN-3-OL
Preparation according to Example 51. Enantiomer E1 of 3-(3,5-difluorophenyl)-
pyrrolidin-3-ol (0.18 g, 0.92 mmol), acetonitrile (6 mL), potassium carbonate (0.25 g,
1.84 mmol), 1-bromo-2-methylpropane (0.1 mL, 0.92 mmol). Flash chromatography on
silica gel (ethyl acetate/methanol, 9:1). Yield: 0.18 g. [a]p = +22.6° (methanol). The
amine was converted to the oxalic acid salt and recrystallized from
methanol/diisopropyl ether: M.p. 164-165 °C ; MS m/z (relative intensity, 70 eV) 255

(M+, 2), 212 (bp), 182 (46), 213 (12), 127 (8), 98 (6) 1-bromo-2-methylpropane.



(+)-1 -BUTYL- 3- (2, 3- Dl FLUOROPHENYL) PYRROLI DI N- 3- OL
Preparation according to Exanple 5 1 . Enantioner E 1
W@200844889B- di f| uor ophenyl ) - pyrrolidin-3-ol (OPQI/BP2908/056915
0.77 mmol ), acetonitrile (6 mf ), potassium carbonate
(0.21 g, 1.55 mmol), n-butylBfonmid, (0.08 nl_, 0.77).
Fl ash chromat ography on silica gel (Ethyl
Examplet3t:e/ net hanol, 7:1 ) . Yield: 0.085 g . [a]D =

(+)-343%- @lFIJ[B@R@PH‘I'EN ? QANAE TROXYE THEL IERROLIDINL 3sBL t
an recr aII|

PrepRajon FpORap QEREMlS B) (A BRHSVE ﬁ?éﬁé uopheoy)-

pyrroB&in-3-Wi-(0.78 g, 8102 b)), a88tdritf)e (BBMLYADtassiBd (BBonated0.25 g,

o g R A AR 0 i oo

grapiixansiliea ge! (€thyradetatemethanof, 18:1)2 YseIdi 01148100 e vy t32.3°

(metrﬁ%r[_jdl "I*h@'é}nfﬁe%aé ?oﬂve'? %jeﬁgotg@ ﬁﬂ@la):rd §é?tr éﬂ r&?%éiaﬁlzéd from
t

agueous orma
methﬁﬂszwtsepml sthery Mep-£ 1ot @3 “&f; |(e¢lata\cﬁjini£¢rbsﬁar 70 eV) 257

(M+, @gmmd)om@k%hwg({s)lmi (n8), 58a¢).added and the
m xture was refluxed overnight. Purlfl cation by flash
chromat ography on silica gel (ethyl acetate/nethanol,

Exaniplel5§: . Yield: 0.09 g . [a]D = +19.1; The anine was
-SSP ORTEA ARG B g 1o o) e
Prepa@tion egzoating twsxample( P&l Iémam/c@men léhgf By(3. 57‘dlf|e|V§ODi’19:D3|)
pyrro?Mh Bﬁg@ n?tﬁ ,@&Blonitkfe @ faL otaé%@m(ceﬂf%naté](@ 25g,

1.84 (D RPAG AN njlﬁﬁ/ &7k 692 mol ERer o Ralasapyon silca
gel ( étﬁyl@@t‘@tbﬁnéthhnol Em)an)t Yoster 0.E dl [efs = +22 4° (methanol). The amine

h |

was (ortiertedloab BT REd sl Fetstallcit Pom dehandiisbabgoy etner:

M.p. §041105 °r@ml\/bS lmm é@dﬁwemteﬁs@t%%&V)sﬂ&%ﬁM+( QODB3n(|bp) 198 (84), 82
t h i1 | (Ethyl

(13) RS Tor . 100 VeIt 007 g - [alD<

+22.5; The anm ne was converted to the oxalic acid salt
Exarﬁgﬂ; secrystallized from ethanol/diethyl

h PR | . _ .

(sepus SO RGBS P RS B
Prepé&il(oh%)cord;ﬁ% tq EXpmplel 34 ( (+38)-beiRzyl-3-(3-drAdro- Eaﬂamim’\rfwe&yl)-

> -
oyrelgl b TR AR SN kol SOBTYE S R din
forma)rfnld%(:{ @ 3-ofphadine gRenly). Purifigatian byiflastscionia@ography,on silica gel
(eth;fg@%tgg@me)tharﬂﬁei BbUr ). &idif: 0289 JPIURSS k508 JRARAR). The amine
was convertedg to the oxalic acid salt and recrystallized from methanol/diethyl ether/-
diisopropyl ether: M.p. 123-125 °C ; MS m/z (relative intensity, 70 eV) 229 (M+, 7), 157
(8), 129 (6), 58 (29), 57 (bp).

Example 57:

(-)-3-(3-CHLORO-2-FLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL

Preparation according to Example 34: (-)-1-benzyl-3-(3-chloro-2-fluorophenyl)pyrrolidin-
3-ol (0.748 g, 2.45 mmol), iodomethane (1 mL, 15.9 mmol), dimethyl formamid (3 mL),
morpholine (2 mL). Purification by flash chromatography on silica gel (ethyl acetate/-
methanol, 1:0 to 1:1). Yield: 0.193 g. [a]p = -25.7° (methanol). The amine was
converted to the oxalic acid salt and recrystallized from methanol/diethyl ether/-
diisopropyl ether: M.p. 123-125 °C ; MS m/z (relative intensity, 70 eV) 229 (M+, 14),
157 (11), 129 (7), 58 (27), 57 (bp).



1.5 mmol ) 1-brono- 2- net hyl propane (0.08 niL, 0.75
mmol ). Fl ash chromat ography on silica gel (Ethyl
waezwsasspet hanol, 9:1 ) . Yield: 0.09 g . [a] BCEHER2008/056915
17.9; The ami ne was converted to the oxalic acid salt
and recrystallized from etha bl / di et hyl
et her/diisopropylether; Mp. 168-1 69 0C; M5 nfz
(relative intensity, 70 eV) 255 (M+, 2), 2 12 (bp),
Exari§ié 533_)6), 127 g{ 15), 141 I(F12), 2 13 ( éiéhoff%m? o

c (+)-1 - -3- - -
(+)1$lé};§’jlﬁ§t(12@%%ikl:bpj$éé EWE@K‘L%%W oner E 1
Prepalfa;iaﬂ (a2carding tmﬁkamip@?ﬂ ) Engmytionori B of 3-([3-difludrdphgnyl)-

, a Y t
pvrroﬁ@.n%a@'@%-*ﬁesﬁ-ﬁizﬁWAL@3?‘0%9@%%6&&8%%%é%?@%%@%%ﬂ 9,
1.55 mrool),. n-Bltysttrootid o@eara Phs7 )ohlashdheamgtsigraghgn silica gel (Ethyl
acetdif b Enge T Tleld (P0d0b, [afhe 21,3 T amir ied cgdered to the
oxali¢ aeigysaltzand rasdystalizedirraneiheackdispprrenyh etheli;iM dpr 8pyi98 °C ; MS

Ve i ityd ; 0 : ' 2t (B7), 12
e Gty 51 S G o agerer g o
(16).(35), "84 (32). Exanpl e 63:

(+)-3-(2, 3- Dl FLUOROPHENYL) -1 -

3rc3- TRI FLUOROPROPYL) PYRROLIDIN-S-OL P ti
Exa"é\é'c?o‘?édi ng to Exanpl e 5)1 . Enantiomer E rleg?ra on
(+)-332@DHFIIORQITHB Ny MEFYF¥IPY BROLEDE-3OL1 5 g, 0. 75
S R S N s R R
pYITORRIn-B00 0. A1 .72 i), SOACELY b M lon Gy e S/ oy@pidenyde (40%,
217 (rﬁ_t)g}’he a@iﬁmgé W_Igissakbﬁe‘daf@_ e5 hls'aftertWhibp%)dditl\dn@ll dgOedugformaldehyde

= +16.5; e am.ne was nyer : »

(1.5 155 s Ac0egnd B, DRAR VES MG vBrubB: FaFaifr by fash

chromtatography sogilicpygel &theiracethie/mahantis 000. Yielss 002 g. [ap =

15 P e ol iR it g on

etharoljdigthy ether/diisopropyl ether; M.p. 131-132 °C ; MS m/z (relative intensity, 70
eV) 21@QYEOPRPXE METY1¥B)(28), (12131 B), H29ORGY HENS 0 YRROL I DI N- 3
- OL ding to Exanmpl & 5 1.

Preparati on accor nanti omer E
1 of 3-(2,3-difluorophenyl)- pyrrolidin-3-ol (0.1 1 g,
Exarfpfb6®mol ), acetonitrile (6 nl), potassium carbonate

a2 O RN Y LRV P PIERROUBNER OF
Prepartssicatascosding i Exat®la 51 : Enantgrder B1 @48-@.3-d[flapmphenyl)-
oyl o 18190 BErS R APABIUARIS g, dpabinrcoral 0200 o
15 e Y—gwn@ﬁymemwgm. é%@b?ﬂ—?@-%t?m% Fipsh chromate-
grapky Bhallicegydl QEYS héstate/ nok580:6 Mield7D.079%. [l +225°; The
amingb;/%s’ 005r15veg"f1e3d)tb t%g %xgﬁg %Cid9888|t(82r?d recrystallized from ethanol/diethyl
ether/diisopropyl ether; M.p. 149-150 °C ; MS m/z (relative intensity, 70 eV) 257 (M+,
1), 212 (bp), 182 (65), 127 (22), 141 (16), 213 (12).

Example 61:

(+)-3-(2,3-DIFLUOROPHENYL)-1-ISOBUTYLPYRROLIDIN-3-OL

Preparation according to Example 51. Enantiomer E1 of 3-(2,3-difluorophenyl)-
pyrrolidin-3-ol (0.15 g, 0.75 mmol), acetonitrile (6 mL), potassium carbonate (0.208 g,
1.5 mmol) 1-bromo-2-methylpropane (0.08 mL, 0.75 mmol). Flash chromatography on
silica gel (Ethyl acetate/methanol, 9:1). Yield: 0.09 g. [a]p = +17.9°; The amine was
converted to the oxalic acid salt and recrystallized from ethanol/diethyl ether/diisopropyl



Exanpl e 65: (”-3-(3-CHLORO S- FLUOCRCOPHENYL) - |
- METHYLPYRROLI DI N-S- OL Preparation according to

WEXHAPISSIB4: (-)-1 PCT/EP2008/056915
- benzyl - 3- (3-chl oro-5-fl uor ophenyl ) pyrrolidin- 3-ol
(01159 0.38 mmol ) and i rrethane( 1 m, 15.9

), dimethyl formamd (2 rmrphollnel\aZ rrL&.
etherPM Pf 168 68nOoyMS| raém(rélﬁilmt@wlafpw N 2739 (NH Hel12 (bp), 182

(56), (1Qt73yl5) qqqt(qtgy QQI)IO| 1:0 to 1:1) . Yield: 0.1 g .
7 (met hanol ). The arri ne wasconverted to

the oxal i c aC| d salt and recrystallized from
Examplesé2l / di et hyl ether/diisopropyl ether: Mp. 117-1 18

(+)- 1%%'??-(5%9 ﬁ@é%g@ﬁ”ﬁgkﬁp g %22 (M. ©),
Prep@m)hoﬁe(c@o@ﬂh@lﬂf%amlplmlmﬁmqr E1 of 3-(2,3-difluorophenyl)-
pyrrofid iR %F@Y%b%\h@%&} a%F&f?ﬁl‘h@ %6;::?%?0 e %uﬁ‘& éeﬁ’bonate (0 208 g,

1.5 WHW'r) @Ilvlohrﬁrreé%(o 065 Mlg, 66 W%Elﬁsaﬁarqraa&%@%ﬁ%@x @I“@a gel
(Ethwbcetalé/w%tmo 104, meitelwd) 1ng r[@]%m d2823° ’fﬂ'hé amiivg plel doteerted to

urificati r
the o%@lpq @gbgc@ rﬁyry é@&eﬁ/ gp Hg I{é) Q% %}Iio ropyI ether; M.p.
119-M2@rd:; MS 0% zdrelativeg iDtensit®,170 em)eQIQr(MJr) 13Th&8 @p)nmw) 82 (39),
198 (f:s%zv { to the oxalic acid salt and recrystallized
hol / di et hyl ether/diisopropyl ether: Mp.
114- 1 15 OC; Mosmz (relative intensity, 70 eV) 229

Exar\(\ 129 éa?_mé?g I(:Z) 58 (30), 57 (bp). Exanple
(+)3: @ RGN Lor! - 65 it i F o ORARRARY-IPY REQHRIN-3-OL

Prepél%tloh*a)ccbrdlbg?lttiE|><aﬁ1"p(e'35¢ hiEgamstidmé Eomat(erwabﬂuomphenyn

oyrof ol fibi5 3. Bizat i PiasatirE foiy $OE PR etphaflego 208 o

1.5 nhol)) .1, Pdetrifliarat 3-coddpyo parees (0.@H ndnHt. E@nzrpoly fdask ichraraatography

on sug&iogéle(ﬁitﬂt}(' a?%ﬁsﬁ@ﬁ&f%@qoi fo, 4%9 ?%Jﬂ%tﬁ (‘%n[alaYl ¢h8:5°; The amine
was @@mﬁétqdet@ the oxpkc agidl satt and @ogeatalllmfrpabeﬂﬂgﬂavweﬂ%
etheﬁ?d]@@})%@@%ﬂ{érdM Sorapys °€t:has mM (Belafiviedmie 1/0@0 eVYB95 (M+,

I t M-, 6 57 (7
12), B g1 149 (165 5% 945), 1%713813%%@ e eay’ o L)
3-(3- CHLORO 5- FLUOROPHENYL) - 1 - ETHYLPYRROLI DI N- 3- OL
3-(3-chl oro-5-f1 henyl ) - 1
Examgﬁq)% rrgl i gl nogom (Ouggog, e2y6)7 mol ) was
(+)- 1d(@¥6ILM?®HYMMEE1THYb)TBt(BﬁaBIIflad)ORIQPfAEHIYL)PYRROLIDIN 3.0L

Prepﬁ?a‘ii&'n%&%?dlﬁ&ﬁ E%frg)lé 5}. ERSntomér Q% ofbko) r%wﬁ@o yl)-

t1ons ure was stirred at a
pyrroligitperohii & o 9robmMEIhaceioniiie (6 BbdyROtassium carbonate (0.140 g, 1

mmol) cyclopropylmethyl bromide (0.05 mL, 0.51 mmol). Flash chromatography on
silica gel (Ethyl acetate/methanol, 10:1). Yield: 0.045 g. [a]p = +12.5°; The amine was
converted to the oxalic acid salt and recrystallized from ethanol/diethyl ether/diisopropyl
ether; Mp. 170-171 °C ; MS m/z (relative intensity, 70 eV) 253 (M+, 27), 96 (bp), 97
(60), 55 (44), 141 (32), 98 (2).

Example 65:

(-)-3-(3-CHLORO-5-FLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL

Preparation according to Example 34: (-)-1-benzyl-3-(3-chloro-5-fluorophenyl)pyrrolidin-
3-ol (0.115 g, 0.38 mmol) and iodomethane (1 mL, 15.9 mmol), dimethyl formamid (2
mL), morpholine (2 mL). Purification by flash chromatography on silica gel (ethyl
acetate/methanol, 1:0 to 1:1). Yield: 0.1 g. [a]p = -21.7° (methanol). The amine was



75% of the sol vent was evaporated. The resulting
slurry was purified with flash chronmat ography on basic
wep@eR488hut ed wi t h net hanol. The net hanol was PCT/EP2008/056915
evapor at ed and di chl or onet hﬁ&?&? (50 M) and aqueous
sodi um car bonate ( 10% °) was added. The orgam c
phase was dried (MSO4 and evaporated to
conveited & denpralicg@salbagy reqrryrétaélmeﬁérqm@f@m%@rqt@ﬂ qtier/diisopropyl
ethert Wephyfir-aggleor: Msaﬁrzd(ré@m/e ﬁﬂénél %\glézywﬂﬁ@)ormg (7), 109

t t hyl ether . 158
(6), @&gyséfd%#ﬁmHENYL) 1 -PRCPYLPYRRO_I DI N- 3- 0|_
1- OXI DE Preparation according to Exanpl e 68:

(2, 3-difluorophenyl)-1-propyl pyrrolidin-3-ol ( 1
Exanggp 6)6 ‘5.4 mmol ), dichl or onet hane

(+)-3+BeBHbORE Bl JORORHENYL - ME@MRRONDM& OL 15 g

Prepg: %52%%@&}5\5%@@@-%%%@%# 94 }_{)@;Péﬁlérooﬁ fI(JBrosphenyI)
pyrrolidiny3-o! g41 g, 8.30mmA!) qn(ﬂﬂod@r@%th@ae (1 paly, ¢l 299 mmgoljedi thyl
form@mid (23m§8 rﬁbi‘phoﬁne (2 nﬂ):? Quﬁﬁcéﬂbn @y—ﬂas_fﬁcﬂribmalogbapﬂyb?\ silica gel

(ethygagetgga]lmf’thqn%T thg 131): Y%?%OO@ i&]PI) %ZE%(T?eganol()dThe amine

was Jorbuetigd tb.thé okialic acit)safrend eichshallizedfrepeetabnolidietye

ethe#@%@gk&;ﬁ Qﬁweiym;ggﬁj'flﬁ ENquENE X RBINEShsity, 70 eV) 229 (M+,

I on

7), 129 5 309 7). SBREGPHENYIDP) S- HYDROXYPYRROLI DI N- |
CARBOXYLATE To a solution of
1- brono- 3, 5-di fl uor obenzene (3.13 g, 16.2 mmol) in dry
Examﬂler%?rydrofuran (40 mL), under nitrogen, was added

(+)- 3f(B€{DHEOW(DJ53IFI[U(DROK’HE&9(LQT1 -EFHY UPYRROLTDEN-BIGL ur e

X
Prepdfiion AcsPiTng i6 braTAG IR - b rv At e e e 3 b8 g yy-
pyrrolidink-3-oi (0.digy 0138 matgjiicabetreme( (170L 3. 3ers mathel dimethglformamid (2

mL) ch?‘rg nglmbe 7] ﬁﬁ%ﬁ’u%a%ﬁtbyfﬁas‘ﬁa&r{)ﬁl ltdtg'?ggyloh snl&%iﬁﬁ?‘aethyl

ure

t
acetaipinoethaaok drQuitg 1) (W@Idmo)&/\ggﬁmggd%ahd(nﬁehtéaﬁpbktm%amme was
convBREd & tHASX AR a¥id Bal@fah?d|reé&%iaﬂﬁz%d(f%ﬁ”ﬁ%tlﬁ%ﬁol/dTB@propyl ether: M.p.

113- ii?%% s dlarol Bradirdelinsobir & wf TR AN 72 0)

71 (bpnel . intensity, 70 eV) 299 (M+, 1) , 243 (42), 198
(49) 168 (31 ) , 127 (28), 57 (bp). Preparation 2:
3- (3, 5- DI FLUOROPHENYL) PYRROLI DI N-3-OL To a sol ution of
Exarnple 68t vl

3-(3- %HL%FE d5 ?'L%I@?WB’N\;L?’I w FWR'R"cﬂﬂtﬁNfB é)LOﬁtm

or onet hane

3-(3- ﬁb@r%réofwrwhewomﬂaé@yreolw -8-q118-6519 %@W&M@Sedlssolved in
d.ch@@ﬁn@thtahé €90 HiY aAd Pn-8hlordbd reidic é@iwﬂ%tguseoafm B6!) WHschdded in
portlons 'I%eI r\ﬁ&%re\/\v%as stirred at ambient temperature for 15 h after which about
75% of the solvent was evaporated. The resulting slurry was purified with flash
chromatography on basic Al203 eluted with methanol. The methanol was evaporated
and dichloromethane (50 ml) and aqueous sodium carbonate (10%, 50 mL) was added.
The organic phase was dried (MgSO4) and evaporated to give the title compound (0.45
g). The amine was converted to the hydrochloric acid salt and recrystallized from

ethanol/diethyl ether: M.p. 158-160 °C .



evaporated. Purification on a Biotage |solute SCX-3
SPE col um (washed with nethanol and eluted with
WOorgaoRa#s8hY tri et hyl am ne, 4:1 ) gave the titl e RCHPPRARI056915
(1.049). \smz (rel. intensity, 70 eV) 199 (M,
bp), 141 (52), 127 (52), 114°(36), 113 (63).
Preparation 3 : (+) AND H 1 -BENZYL-S-(S
Examjsle[ﬁQ:LUOROPHENYL) PYRROLI DI N- S-OL Preparati on

3-(2,3%9PL HORDPPERNEDA-RPROPY LPYRROLIDIN-3-OL 1-OXIDE
PrepdaiRaaCRld @99' lt FemPlE 58 538 S fiygiopnenyia Bropylpyrrolidin-3-o

(1.3 d- Ebémﬁmbr)ydlbbldrdmeﬂibfmﬁo(mm mééhlgrob@n3oiaramlig (2.7 g, 16.2 mmol).

i 4t IR 0T 2L SRCPORRGARDARY 6 1 52 88 e, o

1.96 - 2M® (22 H) .69 i 2t8@n@ﬂtlll'|)2CB”e\/§5 02s(@n, (’l\/H) 385 (atog=10. 93 5.46 Hz,
2 H) é%@(br]s332 (LBZ:? 6'&2@}_{-@75 #% n)g@)n (EWW@QHM%% 89 - 3.99 (m,

TH) ?Hg&dzsfef %ﬁd?'épb AT eh%ﬂ (Mt H 7 GlTd, J5. §3)5.46 Hz, 1 H)

(+)-enantionmer (0.23 g). [a]D = +28.3 (nethanol). M

The BldyhoTaisragiiohecire yehgyt e STRnENSiosThe apava Eigipies’
[a]D =-28.1 (methanol). MS niz (rel. intensity, 70

(Mt, 9), 198 (58), 133 (48), 132 (40), 91
Prepé gﬁarepar ation 4 :

TERB-EUT YL BHBLDHIFWBRQR IH YL BHNDROX YRY RRALIBIN- & of

CARQO@WLZA(JFE3 (3 4 di fl uorophenyl)pyrrol idin-3-ol (0.55
anmmoni um f orm

Toa .seluérpﬁmarbrpmp .3715 -fliflygeobedgene ;63 5&1.1@# Hrgme'i.lrbew t@ér)a'fydro-
furanl(49)mejdindee nmrcigfew Wawawfdeleizr‘neag@@blumrtuﬂnlhgs (meggd 16@ mmol).

n ure,and fi Q
The Dt EQve FERRERIBLT o Kaaelyb FimSleblieni e Bhg ™ sqiuton of 1-n-
boc-3-pypolididot® (2.0g), .10MBmmMal) {ir éty. teirahparoifunan (70 ne)wa9added drop
wise (‘Me r&?ﬂﬂngiﬁ%t@%_reé@sge(ﬁm cootéd td gmo’ierf]tjtém%@ture, aqueous

Preparati
satu@tqogammm$mmmwm60 SLjveREddeder (e Niture was

extra@@ag\m'e& at8tale gss&sot meR THe combined prgani gphase was dried

vgse). leresh o SHaaalect sis Vsl bomposin 38 dlebls el

intenBig e UN29I(MNg R 243. (42),91982(49) 01681(81), 42id (zﬁ)sﬁﬁl(lbp)
pi ece of iodine. The m xture was heated with a
heat-gun until the col our di sappeared and then stirred

Preparatiomi2ent tenperature for 0.5 h after which a

3-(3, §%|F*LU€5R I—ﬂENWI%?‘VI%?@%W)IS‘B pone (2.8 g, 15. 3 nﬂle)

uran was added drop
To aﬁﬁ@tlp@aczftter&b Iﬁr@%d\%@r@@hw d3'f“?zﬁ?‘r%YBY'Iﬁ"'Q'”'én%r@ﬁi(y'ate (3.38

g, 11t§ﬁ’ﬁﬁél9'irﬁd@ﬁﬁ)réﬂﬁéﬂwﬁée(ﬁ@)b&ﬁLWV\tds @R trifldBradcktic acid (10 mL).
The m%&roeuv?/ag %%lrreg !for 1 ﬁ n| tylénntctrélmop{elraturé aﬂer w)nlch the solvent was
evaporated. Purification on a Biotage Isolute SCX-3 SPE column (washed with
methanol and eluted with methanol/triethylamine, 4:1) gave the title compound (1.04 g).
MS m/z (rel. intensity, 70 eV) 199 (M+, bp), 141 (562), 127 (52), 114 (36), 113 (63).

Preparation 3:

(+) AND (-)-1-BENZYL-3-(3,5-DIFLUOROPHENYL)PYRROLIDIN-3-OL

Preparation according to Preparation 1: 1-Bromo-3,5-difluorobenzene (2.0 g, 10.3
mmol), magnesium turnings (0.25 g, 10.3 mmol), 1-benzylpyrrolidin-3-one (1.65 g, 9.3
mmol). Purification using flash chromatography on silica gel (ethyl acetate/isooctane,
1:4 to 1:1). Yield: 0.81 g. MS m/z (rel. intensity, 70 eV) 289 (M+, 2), 198 (26), 133 (32),



was added and the m xture was extracted with ethyl
acetate (2x100 nL). The conbi ned organi c phase was
wQ@izeosd4§80ySO4), filtered and evaporated. Puri f PCHEP29A8/056915
by flash col utmm chromat ograp on silica gel (ethyl
acetate/isooctane, 1:1 ) gave’the title conpound (2 43
). MSmz (rel. intensity, 70 eV) 3 15
132 (23);)91 dp). '(lzegpnaqtgzm@rsl\g?re qepgargteg by HPE, Qrbg)’omasn 5 CeIIucoat

(heptBhé@ab@daﬁav&ethyTERﬂn@@m 0.1): (J‘régeonantuomer (0. 23 [a]D = +28.3°

ot Ve oA i S R O e, 102 o7, o

(bp). 4-)rambio et (D 35a3) 1o H -aamdt(mmleamu M8 nyz (8. ibtensity) 70 eV)

e esiumturnings (0.5
289 @},i*xz‘jhl.i%g:‘;%r ggl@&lqﬁgég@ 391”@9?0I i di none (3989(9 2
10mm|) Yleld 1.65g. MSnfz (rel. intensity, 70
Prep (I\/Hr 1) , 259 (50), 214 (63), 157 (44), 57
3(3§ aration 7 ;

WW@'M@E_I DIN-S-OL Preparation
Toa wmrr@l bng-Behzr- swamad|f|@@o§heny|wgrrcﬁdtry3 ol (0.55 g, 1.9 mmol) and

s SO S5 SRS Sl U DA o

carbori_ 0. ah@)bndfthelmmm«:@t/\nas rattuxed ®rriLl),. casiéd toeaim’ocantﬁemperature

and fj t'ﬁiédj ju&%g%) 3@5’1{% H&%@ ra{@\ygggg%}ﬂorag%fové ftﬂrétitle
compmmgla(ﬁ) obM$ m/zxwm OeV) 19 bp), 1 (51), 150 (60), 141
(90), 3‘1@3@ DI FLUOROPHENYL) - S- HYDROXYPYRROLI DI N- 1 -
RBOXYLATE Preparation according to Preparation 23:
1- brono- 2, 3-di fl uorobenzene (3.1 2 g, 16.2 muol), dry
Prepdratidyyls: et her (30 nL), N-butyl lithium (2.5 M 6.5 ni,

TERTRLTVE g0 Bl O e U GRHERNI I iR RO RY P REOLIIN-1-

CARBOXftAHAt tenperature after addition of

Toa %olﬂllgﬂ‘ﬁf 3 @é%rﬁc?b ﬁgﬂ'g%wgﬂoﬁeﬂze%e §42 %6 19“55@1? g;&ly

tetrahygo{usgn (4@mL()bpr)1derp‘|n@,cggeratw@$]agded magnesmm turnings (0.47 g, 21.0
mmoﬁ dréh é”s@la'ﬁ'—&%ﬂ%@‘ﬂe) Rﬁ@ﬁﬂxt@b'\hé’s ﬁbat@ﬂ%ﬂf athe@flgun until the

rd ng ti
colouor §ap§)‘e@, @qﬁ 98?' %&Zrﬁamg at ﬁm%ﬁﬁﬁ’ngﬁtwﬁﬁ for 045 h after which a
solutiopesfbioKybed-8-fyrblidifdng, (2:38 51518 whinol)dn dny tetemydhefoean(@0 mL)

was GhdediBrbe bisk! 1RERRSRI mAGL {ils Hlnkeq 757 6 B%a] Sginl temperure
and thiem, qm):heamh(\&at)er (ZL@VhL()%weqqmsatBBated BD3MEBERIM chloride (20 mL)
was 5868 5A4 198 mQure was extracted with ethyl acetate (2x100 mL). The combined
organic phase was dried (MgSO4), filtered and evaporated. Purification by flash column
chromatography on silica gel (ethyl acetate/isooctane, 1:1) gave the title compound
(2.43 g). MS m/z (rel. intensity, 70 eV) 315 (M+, 1), 259 (14), 214 (22), 184 (13), 143
(11), 57 (bp).

Preparation 6:

TERT-BUTYL 3-(3-CHLORO-4-FLUOROPHENYL)-3-HYDROXYPYRROLIDIN-1-
CARBOXYLATE Preparation according to Preparation 5: 4-bromo-2-chloro-1-
fluorobenzene (4.0 g, 19.1 mmol), dry tetrahydrofuran (50 mL), magnesium turnings
(0.5 g, 21.0 mmol) and 1-N-boc-3-pyrrolidinone (3.89 g, 21.0 mmol). Yield: 1.65 g. MS
m/z (rel. intensity, 70 eV) 315 (M+, 1), 259 (50), 214 (63), 157 (44), 57 (bp).



TERT- BUTYL
3- (3, 5- DI CHLOROPHENYL) - S- HYDROXYPYRROLI DI N- | -
WE@2RBOKSLIATE Preparation accordi ng to Prepar at PGHEB2008/056915
1- brono- 3, 5-di chl or obenzene .0 g, 22.1 mmol), dry
tetrahydrofuran ( 100 m_), nesi um turnings (0.54 g,
24.3 mol) and 1- N-boc-3-pyrrolidinone (3.25 g, 17.7
Preparation 7vield: 2.1 g . MS iz (rel. intensity, 70 eV)

3-(3- éﬁ%cgﬁ(gﬁ gluoﬂ@@HCEWQ PYZEIOLASIN- 32%IQP§( éZ) | 37 N( gp)
PrepgalBa SeeP GG i BraHATAIaT 2 B SR B Giloroar L BAPpRTY-3-
hydrdeypirblidinchtarbopiiaty (0.83 g, By mxy), WicHidrdnretiane (3 mL) and
tifluB AR F rityr sutefie’s B Q)%q' ¢ YSrPZYeI ARy 70 ev)
215 (P, i A2) c BB T Gop)b33KDT), d30 VB2 ) 9((3@ C 18, 5mm

(MeOH 33mM NH3, 20:80 to 40:60). Yield: 0.57 g . M5

mz (rel. intensity, 70 eV) 233 (M+, 64), 231 (M,
Prepppation 85 (56), 111 (55), 75 (72).Preparation 12:

TERTF@%]‘F\B_U"s'B(Q 3- DIFLUOROPHENYL -3-HYDROXYPYRROLIDIN-1-
CAR CHLOROPHENYL) - S- HYDROXYPYRROLI DI N- | -

TE Preparation according to Preparation 1:
Prepérdtionraccrdilg tb Phéparatiem 28ne-bf@mo-2) 3-dfl @robemtgne (.12 g, 16.2

PRSP PEEE56 TN PAER) BILAN G, 25 aooc-s
pyrrodmmp)we (R g.UNBEG nﬂr@ol)lshrr@@dei at G i kaforss aqdmorb@tnotsi h at
ambiB¥f tfe%zbéibﬂﬁ@%ftéﬂgd&tlen%ffﬁem tf&dsg @BlidiNbse driefkt: 9. nz? MS m/z

)

(rel. mtemw%& V) 299 (¥ha)), 24 4SS ad26 B0 185 (G 522PR1S on

13: 3-(3, 4- DI CHLOROPHENYL) PYRROLI DI N- 3- OL Preparati on
p accordlgng to Preparation 2: tert-butyl
reparation 4" h| or ophenyl ) - 3- hydr oxypyrrol i di n-1
3-(2,3dFhbOR@PEIENYIL )PY RROBIDINGG®IL , di chl or onet hane (2

Prepﬁ?ﬁgﬂ%g&%ﬁéﬁ@ W@ﬁﬁé{@? QCEé#t-F)utljl §l(ihs éﬁ?lhéfo?%eﬁ?}) 31t§\,§roxy-
pyrrofigin; 1ﬁgybox;y1;a1e(( 2 G®) 75 mygol), @yhlomem@my (Sral)an t trifluoroacetic
acid ﬁm‘c)rgﬁﬂr@@folr% le%ENZ)Yﬂ}T - (S m/z (rel. |ntenS|ty, 70 eV) 199 8M+ bp),

141 9D@Lmﬂ& Gy 1§3|(: YRROLI DI NE To cool

1- benzyl 3- (3 5-di fl uorophenyl )pyrrolidin-3-of ( 1.9
i n dichloronmethane (20 nL) was added
Prep%r% gmél et hyl ani nosul phurtrifluoride ( 1 .05 ni,
TER’V—EMTMI—(B @M@HILMDPHENM%WEER@%Y@\(I%R@L)DM t he

CARBOSgTpas stirred

Preparation according to Preparation 5: 1-bromo-3,5-dichlorobenzene (5.0 g, 22.1
mmol), dry tetrahydrofuran (100 mL), magnesium turnings (0.54 g, 24.3 mmol) and 1-
N-boc-3-pyrrolidinone (3.25 g, 17.7 mmol). Yield: 2.1 g. MS m/z (rel. intensity, 70 eV)
332 (M+, 1), 232 (17), 231 (23), 230 (22), 57 (bp).

Preparation 11:

3-(3,5-DICHLOROPHENYL)PYRROLIDIN-3-OL

Preparation according to Preparation 2: tert-butyl 3-(3,5-dichlorophenyl)-3-
hydroxypyrrolidin-1-carboxylate (1.3 g, 3.9 mmol), dichloromethane (10 mL) and
trifluoroacetic acid (3 mL). Stirred for 1 h. Purification by HPLC on Waters OBD C18,
5um (MeOH/33mM NH3, 20:80 to 40:60). Yield: 0.57 g. MS m/z (rel. intensity, 70 eV)
233 (M+, 64), 231 (M+, bp), 145 (56), 111 (55), 75 (72).



at anbient tenperature for 1 h. Additional
di et hyl am nosul phurtrifluoride (0.1 nL, 0.69 muvol) was
wWoawed48nd stirring was continued 0.5 h. AqueoRGI/EBW0R(PR6915
carbonate (10% 50 nlL) was (ggd and the phases
separated. The aqueous phase s extracted with
di chl or onet hane (50 nlL) and the pool ed organi c phase
Prepaeation 1éd (MySO4) and evaporated. Purification by

TERTIBSTY (C 8L (S DEHHL OROPAHERN WL ) B MY DROXYRYRROIIRLN
Ms miz (rel. intensity, 70 eV) 291 (M, 44),

CAR ( , 133 (51 ) , 132 (45), 9 1 (bp). Preparation
Prepa&tion E€oRlifigyto Preparation 1: 4-bromo-1,2-dichlorobenzene (2.0 g, 8.85

ot B oA 5y LR B0 L s am 1

boc-Bpy3olididond (b63gh 888 nnBelhyRee py‘or blh I@ﬁfareladdltlon of 1-N-boc-3-
t
yrroﬁ%ngﬂé%]n@ hgac?tggéd@rtlo% ﬁfééwf)gn:%%?g@r'ﬁ nﬁO 699332 (M+,

fl d
1), 2148, 385 (310828 2404581 WcBPh i el o1 ot hang“(ZCe)

m.) and the m xture was stirred at 0 OC for 20 m nutes
B%I at 1Snbl ent terrperature for 10 m nutes. Aqueous
Prepagga arbonate ( 10% 50 nL) was added and the
3-(3, W@H@%@MM%L)PWR@Q@M@ (@Phase was extracted with

Prepe0y AR SR b B e MR sase
hydraxypyrretidinrincartnos te)@ﬂr aghy. Cg@w@oh) rcéchlptqr@eteaﬁpéa M) and
tnf|udr9aéénc§1:lmd g/ﬁn'iﬁ(s)) S(Ifzr%g fot *ﬂi fNyidiy- .39 \éa% %ﬁtél(f)ér}]/lﬂnteh)slty, 70 eV)
233 (1,56, 85 FVerobhERaLD B, oA 1S 1403 o‘E i xture of

1- benzyl 3-(2,4-difluorophenyl)-3-pyrrolidin-3-ol ( 1
Prepi lg Eiﬁz nmol ) and anmonium form ate (3.26 g, 52

nmet hanol (50 nlL) was purged with nitrogen and
1- BEpkil\fLaH+(B;ﬁ BFMR@PMENW@)-@LM@RWBE{OHB@\IE xture

To a 18516080 ¥9ed1tRin dr Npedhf-aN3% Wifio éd;) rSF#dlﬁ-rSdoF@egg 6.6
AR per A s

S evap ora éous SOdI

mmo()loqz{)cm@rswmia@r@e é?ﬂjfftl-ﬂ w@qa@ﬁs%drmﬁm@ d}@éhxé&mrr@@umurtﬂﬂuorlde
(1 OS’VnLh7Q‘6r%Fno'#P@§§6I9e& ﬂ%é@:hf&r&;meﬂﬁﬁe‘i@”ﬁ’m 8Hd W@ AiktEire was stirred

R e ] S
mmol)Wwahadded ar@ seinglR8s chtind) 0.515 Aquea)s, satiim (daphonate (10%,
0 e s BB, T8 oy prves v exyaged i
dichlerdnuethene ¢50 mljrandothe, poaiitd diganitbphasmeas Tried (Mgw)sand
evapm&i rlﬁcf(?\(loﬂ tﬁfﬁﬁgh (ﬁflg@‘h c@?@m%}? ra‘a’lﬁ&?’?éyé‘tﬁé f?tgae{:’ompound (0.65

g). MS iz (reI ntensity. 70 eV) 291 (M+, 44), 200 (17), 133 (51), (32 (45), 91 (bp).

Preparation 15:

TERT-BUTYL 3-(3,5-DICHLOROPHENYL)-3-FLUOROPYRROLIDIN-1-
CARBOXYLATE

To a cooled (0 °C) solution of tert-butyl 3-(3,5-dichlorophenyl)-3-hydroxypyrrolidin-1-
carboxylate (0.88 g, 2.65 mmol) in dichloromethane (50 mL) was added dropwise
diethylaminosulphurtrifluoride (0.35 mL, 2.65 mmol) dissolved in dichloromethane (20
mL) and the mixture was stirred at 0 °C for 20 minutes and at ambient temperature for
10 minutes. Aqueous sodium carbonate (10%, 50 mL) was added and the phases
separated. The aqueous phase was extracted with dichloromethane (2x50 mL) and the
pooled organic phase was dried (Na2S0O4) and evaporated. Purification by flash



hexane, 16.77 nL, 38.5 mml). The m xture was stirred
for 1 mn after which a solution of

wa2men#8sdpyrrol i din-3-one (4.5 g, 25.7 muol) i PCHEP2008/056915
di et hyl ether (30 niL) was ad%ed dropwi se. The
resulting m xture was brought'to anbient tenperature,
water (50 nL) was added and the m xture was extracted

colurpp chrasnaipgraivt gave thexile gampounck(CedBi-dd nzdseli thtensity, 70
eV) 33ARe+ VGS27@ 8L d7v(61) 280 (;B?,a57d(6p?d (Na2SO4), filtered

and evaporated. PuritTication by flash colum
chromat ography on silica gel (ethyl acetate/isooctane,
Prepardtion géve the title conpound (5.7 g). Ms mz (rel.

' i 7 8 (60), 133 (47), 132
3'(2’%%5 PE@'{O?B’%MF%%%a%H@%} (I\ITI )(]VER E (1 o%:

A migu(e30%1-DEREYICRERHENIIgrorRROL)-Bioyr®lidin-3xohi %b @ 8. Mmmol) and
emGER 19320 57 muno)fumettans! (50 i was pyrapg wip nitroger
and pallagdiugn RarbomEtHhme) \A(as@crﬁ_ %ﬁd“%!r?é{@%'iﬁﬂb'ﬁed for 1 h. The
mixtut @ MR fil{etE afBthaaifraie hgRdewipohatet AQaedus Iodietmyarbonate (10%)

I .5 g, 56 I dd d ' d
was S fnd ieadiens REur FaioaRoabt B! 3G BPanL). The
combined 8rdarad prasevvias [drickg Na28Q#4 )eantbsvdpdrateattodyiva tre the title
it t - Ne: d | { 2d)
comiilrd AP e P YES P2 Al MERRARRY 0 ) Tod (PP R IA0T 141
(bp), g@rdéd).iitt3n(4d)t rogen. Triethyl silane (6.5 g, 56 mmmol)
was added in 5 equal portions over 1.5 h and the

resulting mxture was stirred at anbient tenperature
Prepgratian 127, The nixture was filtrated over celite,

1-BENZdﬂ_OBf(B,EIdDﬁTLCdU(DROFfHEN%(Ql)LsﬁPBRGI@TqINS&)OM e SCX-3 SPE

col umm she t h..met hano u : .

To a SRR oAt Pl R PRIt 28 178, 5 mrpqiain oy ety eter

(30 ncloppoderdnifrogéR, was aBedidrogwiskat /8 “Chtnelmaiylithiur0(2¥)M in

hexa%%,sgé.V:ergp,g%%?%ﬁrw&i)gﬁ'ﬁ%mw%\oéé%gre@%r 4Rk aftek3vhich a solution

of 1-Berzy] pyrmliFinderorHENYa) PrRrRomabl iNdsy diethylgiberai30dAL) was added

drop??s%g"l'ﬂélrﬂggtﬁlﬁré&gﬁi@tgfﬁ/\lagrbréﬁght tﬁgﬁﬁﬁibﬁrﬁfm@aﬁfrle, wateé égo mL)
-benzyl - 3- (37 4- difluorophen rroljdin:3-0 .

was 3050 380 o Ui s sofragtesvin e pSpiel Eri00mL L aiisgpmbined

orgagcm@.smas waskeddwithDrinendriéé (MaSORY, filtemebhd evaporated.

. on,_r.est , t - j - :
Pumfl&éﬁé@ hy?lféﬁ cgﬁ{rfm tcyfoﬁﬁ@&aséqy;??%g?&lgg gegét%@%%nﬂ%ﬁ%{ﬂiqoctane, 1:1)
gaveRbeititle canmpoundn(5a7 8).ddSge/zl (52)] ntensBgx? @ eSPR8O(Mm®), 198 (60),

S db t hanol and eluted with

133 @eﬁhanoﬁgt)’rlgle@))[ amine 4:1) . Yield: 0.54 g. MSmz

(relative intensity, 70 eV) 199 (Mm+, 85), 141 , (bp),
Prepafdtié®dB; 114 (53), 113 (98). Preparation 20:
ENAR T QUERER SRR, HARRPHENYIPYRROLIDIN-3-OL
A mixture of enantiomer E1 of 1-benzyl-3-(3,4-difluorophenyl)pyrrolidin-3-ol (0.81 g, 2.8
mmol), methanol (15 mL) and palladium on carbon (160 mg) was purged with nitrogen.
Triethyl silane (6.5 g, 56 mmol) was added drop wise and the resulting mixture was
stirred at ambient temperature for 3 h after which the mixture was filtrated over celite
and evaporated. Methanol (15 mL) and palladium on carbon (160 mg) was added and
the mixture was purged with nitrogen. Triethyl silane (6.5 g, 56 mmol) was added in 5
equal portions over 1.5 h and the resulting mixture was stirred at ambient temperature
for 11.5 h. The mixture was filtrated over celite, evaporated and purified on a Biotage
Isolute SCX-3 SPE column (washed with methanol and eluted with



A mxture of (+)-1
- benzyl - 3- (3, 5-di fl uor ophenyl ) pyrrolidin-3-ol (0.853
W@2008/1980hmol ), net hanol ( 15 m ) and pal | adi REA/BP2008/056915
carbon ( 170 ng) was purgedv\&th nitrogen. Triethyl
silane (3.42 g 29.5 mmol) added in 7 equal
portions over 5 h and the resulting m xture was
meth@ﬂolﬁrleﬂwy&am@ﬁbﬁéaﬂo Qé@p@ﬁétﬂ@r@mmuﬂﬂg (9-5Zae MPxvigr(eelative

t 70 VY e EVeVEp), aahi {g7), eyaEal el 1/Pgr85)y.cat i on
n en%\fﬁﬁa Bi o{ ageg\l/lsol ﬂlSJ)te SC §< ;2, SPE‘ECZ{)) urm(fsv?gsheé V\Zth
nmet hanol and eluted wth msthanol/trlethyl amne, 4:1)

Prepgmﬁbﬁhg title conpound (0.53 . Msmz (relative

ENANSIGUER E2 dEAY) ”1??'9'8%?9'?%9@%% AIPERAOTONGEE e
Prep&ation e&cOR]ing M PreerRaitENYLE pamiamneDERI08-1dhenzyl-3-(3,4-
dlfluopgﬁ @%@H’?g&@cﬁpﬂd‘@sé ghenéfmlr%nl?netgénal §45 mI() paliadlum on

carban G 4Rp0). GBO R G A48, 51 7hel Fasctnn epia Msnand (15 mL),

panaanﬁﬁn 88 kaftitsh (1r65embyltnéﬂhlya§1%n@3(625 957 28&n o). Purititatiah on a
Biotaghlsoigig SER-TPE G8AL g s'h”ftgiwrfrhg{éth 401 B Ot Mt
methBnepeiettylamin224: 1. MieldND.54-§ -KIS m/z (relative |ntenS|ty 70 eV) 199 (M+,
( (‘%\ ﬁ#@%jHENYL) PYRROLIDIN-S-OL To a
85), L%F%gtrﬁgfé?m 3%’ 2-fl uorobenzene (6 g,
28.7 mml) in dry tetrahydrofuran (40 niL), under
Prep%l’é'i 99 was added magnesiumturnings (0.82 g, 25.8

s B LA DR CH OB My RRSLIBINE S t©
A mlﬂtulfééﬁtzw)pl}‘?é@iyl@-(l&gxdﬁhu@ré;ﬂq v?pg&&mﬁnlm_bll (0. 85_|1_3 gr¥.95 mmol),

[,an . .
metnp Bl L hi'd P acaCS Ao 17D %8 s Byfden |t pytgggen. Triethy!
silane(3.dB ¢ 296 atreal) awemimadamibaqwﬂhp@humrs aleer(BH hrand thesresulting
mlxtl,?%‘ii@% %[l‘fec} #tﬁ atibiehy Eé‘mé\@r%tl?r)étfbﬁgttﬁq'h@' %&tt?r%hryés Aestt 6ver celite,

e conbi ned or

evaparated end F3oification oa\mﬁtﬂt@geelﬁolmg rS@XcSaSPErqunﬂ I(gaghed with
meth%hbpé"r?d emﬁé@wh%embhbvme&gharh|r@oa61)@"a@,éqhemluea,@ﬂﬂamd (0.53 g).

MS W Tidatve mieasine 20 6% 168 Raant 1 8TT6%) AT P AL, 113 (8e).

(hept ane/ 2- pr opanol / di et hyI am ne, 99:1 :0.1) :
enantioner (0.31 5 g). [a]D = +59.3 (nethanol). M
Prep%{%“ vel Pt ensi ty, 70 eV) 305 (M, 8), 214 (40), 133
ENANTE@MER%EZ((BE 33, 5@|ELUQ@OPHEN\&»ENRF@%|DI(\G$ 9 g).

Prepb@tB@o ?Eﬁﬁg gcgE‘xBQi})‘Pé ?g 9§/§1 &Hse,?z - (3 5- Gglﬂﬁg@g%léngl%&/rrohdm -3-ol
(0.81(®p-8 nmi@l)emﬁiﬂarmm@ rrdanpm%urﬁeors@@fapat(é Hlyg)tw triethyl silane
325fg>lisvmnﬁ@ mblajgyissﬂg %S?T/Qf(rdd?]vealﬁfé)r(&t)/ 7(|) e}j/) 192 (M+, bp), 141,
uor ophen rrolidin
(48) ]1@% (%é% 1:3146%% Hfmenzoyl Lpt ar%/ar PZ acid was
di ssol ved in warm nethanol (2 L per nole) and cool ed

QC The salt formed contained (+)-1

Preptag%iﬂéé) (3-chloro-2-fl uorophenyllg |)__frrol i di n-3-o0l of
(+) ANDyKr)-1- BENZYL 3-(3-CHLORO-2-FLUOROPH NYL)PYRROLIDIN -3-OL

To a solution of 1-bromo-3-chloro-2-fluorobenzene (6 g, 28.7 mmol) in dry
tetrahydrofuran (40 mL), under nitrogen, was added magnesium turnings (0.82 g, 25.8
mmol). The mixture was refluxed for 30 min, cooled to ambient temperature and a
solution of 1-benzylpyrrolidin-3-one (4.5 g, 25.8 mmol) in dry tetrahydrofuran (20 mL)
was added drop wise. The resulting mixture was stirred at 55 °C for 3 h after which
saturated aqueous ammonium chloride (50 mL) was added and the mixture was
extracted with ethyl acetate (3x50 mL). The combined organic phase was dried



enanti omeri c excess. Preparation 23: (+) AND H- |
- BENZYL- S* 1S- DI FLUOROPHENYL) PYRROLIDIN-S-OL To a
w@ 0081488 of 1- br ono- 2, 3-di fl uor obenzene (5. 79PGI/EB08/056915
mrol ) in dry diethyl ether (éiﬁ mL) under nitrogen at
-78 0C, was added dropwi se n=butyllithium (2.5 Min
hexane, 13.2 nmL, 33 mmol). The m xture was stirred for
(Na2§@4riandavappgeted Retitigatighitylashs@ramasegraphy on silica gel

(|sooétah§f&bﬂlll%)6etélb' qiﬂl)l Yier9.9 8. 2he @nanfiomerd \)vek@sélpﬁé’rated by HPLC

on Kiggeashg-CrbaCaat (Toaiib/A Brovena it e Bning: a9 0 1) (H)-Ehdntiomer
(0. 316@;1;pm]@t=uf59 $0(mathanoSale mlizedeacmiensns/ FOnev)j 306 (M+, 8), 214 (40),

133 @2 T G [Prd, HEBnBHGHRE0E 35 B (o 4Gia" Beihancl. ms miz
(rel. iotepsity c7 P BS($ 800d M+ 23g R IANBSSI3 (93)) ﬂ'& &ab)afidl (bp).
evaporated. Purification by flash chromat ography on
silica gel (ethylacetate/isooctane/thethy|lamn
The amargiomsrs canelgp bg sepgratedhy the felloving methed el Geqof (+)and (-

1- beﬁﬁ@@t@@?g&yziﬂ%ﬁéﬂé&\lﬂ)t@ lidin-3-6edriduz.0adq of (-)-dibenzoyl-L-tartaric
ano | e

acid iy S hera h Tietge o2 Ly BFale) 2R soplkel kgl 6. The sai

formen zoltaéied (+|)4:1ehemztyy,3 (B@cr&M)o -2-89o(dphengBpyrrd@Bn-37@)af high

- - 2 (47), 91 (bp). (-)- ti 1 .54
enané?%eflgf%gegtsz(s 2 (et hanol() P) NIS(WZZGE]?QI I oimﬁ{ egsi ty, 70

eV) 289 (M, 11) , 198 (43), 133 (56), 132 (40), 91
prepg on 2Beparation 24:

(+) AR L TBENRY 200 ’:gﬁ' OROPIEYL YRR %L
To a Soldioadfarisromd-RiBodidinbebEnye de 1y d0ax \BoymA@l) ididry Hiethyl ether (50

mL) g RO bR o as AodediRa iR pEOHE BTES RPin RSkane,

13.2 mbgt&&irnarmﬂ)s Téiei mixturefvoas gtirbedh farf30eminai €F8 t G after xthichea solution

of 1- d‘lnhﬁé‘?ﬂg‘}e&ﬁ?& 8‘12' ??ngéﬁﬁ (115? %L) was added
drop a\d%%dThQ wtnwwas stiad at\a% Be& f@rﬂ rh ang ﬁéaa\%eﬂtﬁ@mperature for 1
h. SR §qDEGTLaMATorlimechidMAESGH man Wa@‘@%ﬁaérféﬂthe mixture was

extra@@s\&{;ﬁ%&,@ﬁ %@gq}] gﬁbﬁ%t rggg ]lé]q%%hgwegrprgamg phcase was dried

(Na2&ei4)afiicdreti ranetdwdparated, Pdriflcgtion mnita sbycHﬂBtr@t@gra\My enssilica gel
Rl MR I, Y505 0,084 3 700 by wor
separdted Wy HRECAKramasil ﬂiﬁrell(moa)t(heamr(eﬁzpromllthyl amlne

o1 5005 (et PERLEERD T meliotol Vs ek iiensity, 70

eV) ?e?&@\ﬂﬁl?@ 198 pf@hdPaiPdh 1§2 (4¢ b1 @R y(r)-enantiomer (1.54 g). [a]p=-

B(rhdthaRbn! 2 {er. i
A U T PR e

Preparation 24:

3-(3-CHLORO-5-FLUOROPHENYL)PYRROLIDIN-3-OL

To a solution of tert-butyl 3-(3-chloro-5-fluorophenyl)-3-hydroxypyrrolidin-1-carboxylate
(2.43 g, 7.7 mmol) in dichloromethane (80 mL), was added trifluoroacetic acid (5 mL).
The mixture was stirred for 1.5 h after which the mixture was basified with aqueous
sodium carbonate (10%, 50mL) and evaporated. Ethyl acetate (100 mL) was added,
the mixture was washed with brine and the organic phase was dried (MgS0O4) and
evaporated. Purification on a Biotage Isolute SCX-3 SPE column (washed with
methanol and eluted with methanol/triethylamine, 4:1), and by HPLC on Waters OBD



trifluoroacetic acid ( 10 nL). Stirred for 1 h. Yield:
2.24 g . Preparation 26: TERT-BUTYL

W@ 2081 @8 IORON - FLUOROPHENYL) - S- HYDROXYPYRROL| DI RET/EP2008/056915
CARBOXYLATE To a sol ution of
1- br omo- 3- chl or 0- 2- f | uor ober@&ne (5.0 g, 23.8 rmol) in

dry tetrah drofuranﬂ&)SO mL) under nitrogen at -
C18, s daed/ 3@%1\%3 i ta 01100). @avedhs ti mmpound (1 .07 g). MS
m/z (k&lin gom wg 218. (M4l 2%78$mo+| 29 (68100 X6 1y, 95\/(/43)

stirred for O h at -7 C after which’a solution
1- N-boc-3-pyrrolidinone (4.37 g, 23.8 mmol) in dry

Prepbeitioh28r of uran (20 nL) was added drop w se. The

33 El R Qe TR R P RN TDED" | e”pwiéazsaid
Preparation leecaiding te Premaration actesdBuiyl B- (étQ’WKDFO varophesysS-
hydrcgszyblyrry@nm b6s=<g|a9é gﬁmz g @na}ﬁﬁogaa.cﬂrdrsme(wbo mL),

evapaor.a Pur tion flash col um
triflucrapestia ad AphynlonSEired dor hb Yiakd:g 24 @cet at e/ met hanol ,
4.1 to 1:1 ) gave the title corrpound (4.42 g). M5 MZ
tensity, 70 evV) 3 15 (M+, 1) , 259 ( 16), 214
Prep%gqtlgn 28157 ( 17), 57 (bp). Preparation 27:
TERB-HWIB: BKGHDHBOPHEMMH@MHBNVLS-%YFDI%@XN&\TF@OLIDIN-1 -

to Preparation 2: tert-Butyl
CAR%W@?CN or ophenyl ) -3- hydroxypyrrolidin-1

To a soktibeof Iabrenio-3-chigog- ﬂBOFDb@ﬁﬁBf)e (90h 123-% mwp@ld iedy20
tetrat%?rofdréh (BoRIL g%@b\’ RitRigeh 43789, wid ha&ey Hﬂipvﬁsé nBbutyllithium

(2.5 UNpAsFaRAmIFBY. 36786 2%8@5%Bﬁofﬁewuae WSireed fof @5 h at 78
°C aftéraviickla sdliticensf 13- bc'o’élsewrrcﬂ@l&d A.3) g, 238 roMol) id@ry
tetral%—;%&qﬁ%%ﬁ-ﬁ(} ?nq_)(APaDs) adJeSd & p) Wlsg6TF1 sul{:> rruj3 pr?xtﬂ?é \%%s?b%ught to

ambi8n{ &nFpebhtDirk CRIDFRIMEN\ Jtu i edy BROXPYRROLO IGO0 mL) was added and
the nﬁﬁ@?@ ’éggraé:f&ﬁ@gﬁge% Zag‘ﬁga‘?z gﬂ%{fﬂ) h?&%@é'%ﬁf)ﬁ%d organlc phase
was géed g8 uilltared spdravpporate IE/"U'U iqaipnRy(fash ealymn

chror‘nﬁﬁ g%ﬁV 8h'4iiRA, géﬁ(@th?ﬂ-ace?at%ﬁn&ﬁé'nbl 4:1 to 1:1) gave the title
comiutcbivia gl 1 e e s 70 s aﬁn? (g2 31), 157

(17), W(@mﬁt ography on silica gel (isooctane/ethyl acetate,
4:1 tol:1) . Yield: 1.23 g . Msmz (rel. intensity,
70 eV) 230 (25), 196 (46), 172 ( 19), 57 (bp), 56
Prep@eaXjon R7epar ati on 29:

3-(2,3-DICHLOROPHENYL)PYRROLIDIN-3-OL

Preparation according to Preparation 2: tert-Butyl 3-(2,3-dichlorophenyl)-3-
hydroxypyrrolidin-1-carboxylate (1.23 g, 3.7 mmol), dichloromethane (20 mL),
trifluoroacetic acid (3 mL). Stirred for 0.5 h. Purification by HPLC on Waters OBD C18,
5um (MeOH/33mM NH3, 20:80 to 0:100). Yield: 0.35 g. MS m/z (rel. intensity, 70 eV)
233 (M+, 6), 231 (M+, 10), 198 (32), 196 (bp), 75 (37), 56 (27).

Preparation 28:

TERT-BUTYL 3-(2,3-DICHLOROPHENYL)-3-HYDROXYPYRROLIDIN-1-
CARBOXYLATE

Preparation according to Example 23: 1-bromo-2,3-dichlorobenzene (2.1 g, 9.23 mmol)
in dry tetrahydrofuran (40 mL), n-butyllithium (2.5 M in tetrahydrofuran, 3.7 mL, 9.23
mmol), 1-N-boc-3-pyrrolidinone (1.13 g, 6.15 mmol) in dry tetrahydrofuran (10 mL).
Purified by flash column chromatography on silica gel (isooctane/ethyl acetate, 4:1 to



3- (3, 4- DI FLUOROPHENYL) PYRRCLI DI N- 3- OL Preparati on
according to Preparation 2 : tert-Butyl
W@2q08/14886l1 f | uor ophenyl ) - 3- hydr oxypyrrol i di n- 1PCT/EP2008/056915

-carboxylate (2.6 g, 8.69 ), dichloronethane (3
m ) and trifluoroacetic acia (3 m _). Stirred for 4
h. Yield: 1.32/g . M5 mz (relative intensit% 70 eV3

1:1). Yordd( MR3 3 MS m/z4nel (ipgansity 270 eNg R30125), (196) (46531 7256¥). 57 (bp),

56 (28§.epar ation 30: TERT-BUTYL
3- (3, 4- DI FLUOROPHENYL) - S- HYDROXYPYRROLI DI N- | -
CARBOXYLATE To a sol ution of

Prepardtion@93, 4- di f | uor obenzene (3.5 g , 18.13 mmol) in

I i r (ﬁ.\% nitrogen at -78 0C,
3(3%&}4':@%;?@%#%5 - %;@'Wgﬁ?hm (2.% M in hexane,
Preparatidnrecconding t@PrepsrptioT Betami-Ruiyt 8-(Refsddliprandenyyr3-Bydroxy-
pyrolfu} Plearfyle .53 809 ﬁ%"%"f“’&%ﬁ%@%”&%f&% N ruoroaceti
acid @ ik Streedhiar 4 25V IO v Juliel zifrsjs e deiensihe 79 QYL (M+,
876) B @p)r 120(58), 178 (98, 68r(58P m n and then brought to

anbi ent tenperature over a period of 2 h. Aqueous

sodi um carbonate (10% was added and the m xture was
Prepardtiee30d with ethyl acetate (3x50 mL). The conbi ned

TERBHETY BB ERORO ERWA SR ok prtkenibin.
CARB@rﬁfk&&'ﬁ@aphy on silica gel (isooctane/ethyl acetate,

Toa %bfhltihﬁ_d‘:1lbrb_n9:§3,@f-8i'ﬂ@ortd6én§eﬁé’ ?@.@l{tﬂdl 823 fhridl) ir{\/?rmiéthyl ether

(25 migurices itgogieny 4 57" oS SpAEH SFURYER Ok o in hexane,
7.25 E]g_,qf&& ﬁﬁg&).ﬂlﬁ#ﬁ%&ﬂ%ﬁb&(ﬁi%’&mﬁ@hﬁ? 3t stfﬂ\of:ﬁ@rgm‘ch a
0 -4 x - nz - = en [ro. | N7,.0-
soluifBy &7 oo TAMARTOR R er 4 S8 MER AEHRL Gebil B 3p m
was adaddnbdrapb®Benthewaistyre mgsastitiadhatni £8 Ug dor. 10rmiraheithen brought to
v i , | .
amoighl &frpife el el b Aot Pl o1 0 s
addeg@ndthermixiure wascextractag with ethyl-aceiatedxoe anlix éhe combined
oraaRFRERE.ES g eS08S ek pad oo TNy fash
colurin GhigngoarasTy 9 siEe 6e! FRORate e LM ABRIAE (1 1 4 gjoave the title
compdRiny (2.6 gRIMSim& (relt enenidity, 70@\0\P43138),(1¢8 (23p,) 1411¢1B), 127 (21),
57 ( 0), 127 (58), 114 (50), 113 (71 ) . Preparation 32:

antionmer E 1 of
3- (3, 5- DI FLUOROPHENYL) PYRRCLI DI N- 3- OL Preparati on

ProgEEALAING |2 £ oPRr oL ooy ol

Enantiomer E2 of 3-(3,5-DIFLUOR PHEMYU)IXYRROLIDIN-B-OL

A mixture of (-)-1-benzyl-3-(3,5-difluorophenyl)pyrrolidin-3-ol (2.73 g, 9.44 mmol),
methanol (20 mL) and palladium on carbon (500 mg) was purged with nitrogen. Triethyl
silane (15.09 mL, 94.4 mmol) was added drop wise over 3 h and the mixture was
stirred at ambient temperature for 24 h. The mixture was filtrated over celite,
evaporated and purified by flash chromatography on silica gel (ethyl acetate/methanol/-
triethylamine, 1:0 to 0:4:1) to give the title compound (1.4 g). MS m/z (relative intensity,

70 eV) 199 (M+, bp), 141, (50), 127 (58), 114 (50), 113 (71).

Preparation 32:

Enantiomer E1 of 3-(3,5-DIFLUOROPHENYL)PYRROLIDIN-3-OL

Preparation according to Preparation 18: (+)-1-benzyl-3-(3,5-difluorophenyl)pyrrolidin-
3-ol (2.89 g, 10 mmol), methanol (20 mL), palladium on carbon (500 mg), triethy! silane



3-ol (2.89 g, 10 mmol ), nethanol (20 ni), palladiumon
carbon (500 ng), triethyl silane(15.97 m _, 100 mol).
WOR@BA4839D2 g . MS mz (relative intensity, 70PENEP2OY056915
(M+, bp), 14 1, (61 ) , 127 ébjz 114 (57), 113 (84).
Preparation 33: (+) AND (-)- BENZYL- S- (S
1S- DI FLUOROPHENYL) PYRROLI DI N- S- OL  The enant i oner
(15.97-ent90 0anel}, Hels ¢.Lg - Mfﬁém{w(yqj@tw%unt%%i;/e?%pvoﬁ9§ (i1+, bp),

141, E84)91979r2), WeLg5PeRasapeyl by HPLC on Kronasi |
?])Cel I uco)at (ﬁe )tsane/e(Z gropanol / di et hyl am ne,

97.5:2.5:0.1 ) . (+)-Enantioner (2.89 g). [a]D = +28.3
Preparatié@8ol ). M5 miz (relative intensity, 70 e\/) 289

o B o S QFHORGRHERT, [PYitr R BN

The enantioneratof \1doermyéas(Bt@fdﬁluorcn)h)engepyr(qm;dm@)ol (1@89 (2;89 mmol)

werejs’é% @éﬁ gll-?lgkédow Krﬁ@éﬁ(%ellﬁ’é@ﬁ%é%ﬂaﬁ%@/ﬁg{opanovd|ethyl amine,
97.5:461:0¢1)-it )} Fnantigmems2 $9:)e (Gl uo’f?@o%n(zfeﬂ@aoows BYZ grelative
intenSIRI70 &V 28y (Mt 5ﬁh%r 8)r 883 éﬁg N2 (3W@Gr(bb) t(r)oBeamtiomer

@o9Bidhe earE e bdiS s Etafys rip By Ikl T dov, 91, 108

(58),r1aBI(48), gm(mmemuedm and when all nagnesi um was
consuned, a solution of 1-benzyl pyrrolidin-3-one ( 10
g, 57.14 mmol) in dry tetrahydrofuran (40 n) was

Prepavatéen 3d4op wi se. The resulting mxture was heated to

1 BERWE égs 5ZD¢L%®ROMERWLWRM@¢N13 @led anmoni um

| ori de sol utign ed _T
To aés?wlaetoéd -Riione- étﬁwénﬂuame&@@n%zfj@s Ayl grﬁ%y)derderymfrahydrofuran
(60 neloyrbhaedniabgani Wa@haaed\m@@grcﬁrsmﬁ tMN3QA).329057.14 mmol) and one

crys B CRAMES B e S b ANOR sBéarBals A RhEERE Mdonesiur

was ganseindad a solutor ofrdnemaylpyrrblidin-3-tvse it @ g( 6él14 mmol) in dry

tetrali@S@Jjégw 3(4%7@ ‘?/%Q g@@grcé grtg)rpa\?}se %gé réQdtidg mbxtdrd whsheated to 60

°C fqr-ZBEmtﬂ_MquzaQU@PLﬁ_ RMMeYRRCE prige sotiomddg mL) was
addedOTHE IrfiRtPE wWadPéarated ﬁntﬁleftw Qcehas 2(2)(@0 (9 r?%tdrtg@%oﬁwbmed
, |

orgal R PHEsRAE St W AOR 50 £VBRRASY Rl o kvl ash
chrometsgréphypod - sﬂltcmgel @é@o&amaﬁdth);l atbtte) kil wmel Gvdsgatve theetitle

or
compdlfpgi By M5 s (el Pleibigogt s\ 2e8inre 9,198 G1). 133 (61), 132
(41),&1efoipyl et her (50 nl) was added drop wi se. The mixture

was stirred at -78 C for 30 min and for 2 h at anbi ent

t enper at ure. Aqueous saturated ammoni um chl ori de
Prepasati®n 38: (50 nL) was

1-BENZYL-3-(2,3-DIFLUOROPHENYL)PYRROLIDIN-3-OL

To a solution of 1-bromo-2,3-difluorobenzene (25 g, 129.5 mmol) in dry diethyl ether
(150 mL), under nitrogen at —78 °C was added drop wise n-butyllithium (2.5 M in
hexane, 51.8 mL, 129.5 mmol). The mixture was stirred for 30 min after which a
solution of 1-benzylpyrrolidin-3-one (20.4 g, 116.5 mmol) in dry diethyl ether (50 mL)
was added drop wise. The mixture was stirred at —78 °C for 30 min and for 2 h at
ambient temperature. Aqueous saturated ammonium chloride solution (50 mL) was
added and the mixture was extracted with ethyl acetate (2x50 mL). The combined
organic phase was dried (Na2S04), filtered and evaporated. Purification by flash
chromatography on silica gel (isooctane/ethyl acetate/triethyl amine, 75:20:5) gave the
titte compound (19.5 g). MS m/z (relative intensity, 70 eV) 289 (M+, 20), 198 (69), 133
(72), 132 (51), 91 (bp).



added and the m xture was extracted with ethyl acetate

(2x50 nL). The conbi ned organi ¢ phase was dried
WQrMaIOs)1 filtered and evaporated. Purifi catiREiI/BR2008/056915

flash chromat ography on SI I Izﬁ gel (i sooctane/ et hyl

acetate/triethyl am ne, 5) gave the title

conpound ( 19.5 g). M MZ (relative intensity, 70 eV)

289 (I\/H 20), 198 (69), 133 (72) 132 (51) , 91

PBeparation 36: (+) AND (-)

o A&lﬁ@'ﬁéﬂé@?@ﬂg@r YW%&L@%?»T 2 0g 112

The emarltibnvers of 4 epeanzat-adhien-Hplpgrofidike Bohtd 9 6104 Cinmatpakre
sepafzﬂ?&’ E?g—ﬁl‘-[’lfg ﬁ;@%%%r%éldi ¢ wkgﬁ(ﬂggt?g%? IZ%)%th/&IF;hyI @gune
92.5: moo.)eamﬁna@nomem@ney 9)7ev)+ 2668 (mathandl). MEem(zaplative
mtené%ro’ 7‘02% 25@”@4(‘2@ 16% (1&2 bg@s (I\/S))Td;ﬁ g' W?dpg( @)-En@dtiomer
0100kl B 257 o) B ey 5. 95) 258 (e, 6, 168

(51 ]1%% 1)32 39), 101 Preparation 37: (+) AND 1
) ISZY% % 23H %)S FLUOROPHENYL) PYR(RQ)I DI N-(S )Q The

enant| omars of
Prepardtéonz 8i7: 3- ( 3- chl or o- 5-f | uor ophenyl ) pyrrol i di n- 3- ol

() A T Ly I PSR DEEN YEeiio 1

The @mraiomers)of 1- tqe!)zyEBa(thhm@r {Igowp@)enyl[)e\]rmltdméiol (0.92 g, 3 mmol)
werel %%Belb\/ HFB@C'HnZKﬁdln%QF 17 0’5 eeuu&@mh Eptané®- ﬁwpéﬁ%ﬁdlethyl amine,
95: 52) ). Erleargiogne (9. %0) 4910 7 apboL ?W@&J%&%m{a etatiyg intensiy,
70 e\vd 304 (Mhawyemr(sepsustsy(75maa\/()5 0%1 (0. (-+&nanBdeher (2.89 g). [alp
= 30,8 {rmethanol) Wi mielative Intenshy: e]v)?305 [R1EPR62012%p), 133 (67),

132 (B1BENZ(B1)S- ( S- CHLORO S- FLUOROPHENYL) PYRROLI DI N-S- QL To
a solution of 1-brono-3-chloro-5-fluorobenzene (5 g,
23.9 mmol) in dry tetrahydrofuran (50 ni), under

Preparatiogd8;: was added magnesiumturnings (0.58 g, 26.2

1 BEN@,*L) 3f{ed:|qnem 55#@@@1@39?0@?@@@0;% eLwas
| e ux

To alsﬁEJ tiogq Bt br@gfggécphig?a’?idpp@pe&zene (§t Eéeg mmol) in Jr
tetraliychdofwamwe Srlpyunddn mipoge, Avds adde@ Sndynesiin tumingdysy(0.58 g, 26.2

) A NEESLHAEE 650 e WRUAEES R sy o o

started)rWﬂJSn rMnethaef refluxwieiasbd agedation efht-IN- beeayl@mﬂmlmne (4.17 9,239

kAR, ST bt B T Rt v
stiregaAnRiIgNbegrAratyse dretd Wi @ﬂe&wh AHeQuUSSadfigées;gmmonium

ch|ortd(él sdlutl&%402@@)me)s adde’l. Tue onbmsmﬁasb@arédt@diwuth tert-butyl
methwl ether ﬂ1e comblneg_ergamc phas%s were extrac{ed W‘?ﬁc' aqueous HCI (10%, 200
mL), the aqueuos phase was basified with aqueous NaOH (5 M) and the mixture was
extracted with ethyl acetate (2x50 mL). The combined organic phase was dried
(MgSO04), filtered and evaporated. Purification on silica gel (isooctane/ethyl acetate, 1:1
to 0:1) gave the title compound (0.92 g).

Preparation 39:

(+) AND (-)-1-BENZYL-3-(3-CHLORO-2-FLUOROPHENYL)PYRROLIDIN-3-OL

The enantiomers of 1-benzyl-3-(3-chloro-2-fluorophenyl)pyrrolidin-3-ol (5 g, 16.4 mmol)
were separated by HPLC on Kromasil 10-Cellucoat (heptane/2-propanol/diethyl amine,
95:5:0.1). (+)-Enantiomer (1.63 g). [a]p = +59.3° (methanol). MS m/z (relative intensity,



extracted with ethyl acetate (2x50 nL). The conbi ned
organi ¢ phase was dried (MgSO4), filtered and
W@oupa+4880ed. Purification on silica gel PCT/EP2008/056915
(i sooctane/ ethyl acetate, 1:1 to 0:1 ) gave the title
compound (0.92 g). Preparati 39: (+) AND (-)-1
- BENZYL- S- ( S- CHLORO- FLUOCROPHENYL) PYRRCLI DIN-S-OL T
70 e\é)n%ﬂﬁ (M#ed) 244 (40), 133 (72), 132 (51), 91 (bp). (-)-Enantiomer (1 48 g)-[alp =

-60. 41(%ﬂiaﬁo1)31\/(§nth(@1a1n% |Hetﬁéit9pﬂ§f€vk}395f(wﬂi vgilzw(sai) {38 (70),
% @ %@nm) were separated by HPLC on Kromasi
132 ( 9) | {ORd0at (hept ane/ 2- pr opanol / di et hyl am ne,

95:5:0.1) . (+)-Enantiomer ( 1 .63 g). [a]D = +59.3
Prepém:ttﬁgal) Ms mz (relative |ntenS|ty,7O eV) 305 (M,

133 (12). 132 (51 ) 1&@.
1- BENZ)YLEa-a(ii{Gfd)h@RQ 24FLUQROPHENVD)RYRRD @4nol ). MS
Toa %@tufu a}tbrgagnd at @%@%y%&%‘d&ﬁ%?@ té/:bo 26213 middh) (3@ diethyl

ether)(18eNprivi, Ligdesnitagenat —#BUGREPRENYES ByarmyiseN Nputylihiurg (2.5 M in
hexafe S22 BtrhRps®B rﬂm@;i:@e%&hdrémms?stfriemmbm@m 10 i affer which

a solfiry Gy LrorevibriBpt S E k. 55 aThalebOR skt Sher o mL wes
addefi2irbp Misen Trexmeselting2mture, waSbRugibtg ambienttéxperauregaqueous
amm?hb)f 8ﬂlloﬂ8r r oﬁjtg’ﬁ (%9% 5 ﬁ?k@%t%%d gfgncdw & rﬁBJtLéj% WA Bktracted
with efhgt ageta@t 02650 (Mslo). rrhyp qmrsblaa@@mam@phaﬁ% wasm@d 8{\/@804) filtered
and é\Pa?ié'réthQPmﬂééﬂo% %Wﬁaré?f él#’r‘ématéé’ra% 'o@lrﬁllldaeg@e(fs%béfa%e/ethyl

queous anmmon

aceldifdid) GAU° (e e SOUPBUARL16 9 MSTBEE GPEHVaIHETSiNe 2D 305
(M+, (9%@8045744)) 13’31@7’90@255@) ongppj.c phase was dried

filtered and evaporated. Purification by
flash chromat ography on silica gel (isooctane/ethyl
Prepacatiend1: 1: 1 ) gave the title conmpound ( 16 g). MS mz

ENAGIDRER AN B8 PR SRR PrRROL

3-OLENANTI OMER E 1 AND E2 OF
Toa %olﬁﬁtwlﬁ\é#ﬁorb% @W&H@B@Bé!ﬁ?%‘h% E’zggs%lﬂh%olﬁm@r Hpetﬁw ether (25
mL), 46RS nﬁrﬁgenftau & @Waé@ﬁ' pd 6P iy Anauihito K%% gH igfrexane, 8.3
mL, 20.3 fiolya¥hemdigtlird ey stirseel a8 3¢ fort hhwaftet bchvaisolution of 1-
benz?&igﬁ‘r@ﬁdip%f-gg'éksgﬁggeﬁmrhmﬂ@gﬁiléghy Gn 3181655 Bbded drop
wise beime yiixiyre wlasditired-airg 8(°%: 82 1g mireand ahesibjentiempgrature for 1 h
after?ﬁﬂﬁ%@ﬁéu@&ﬁheéatﬁré'tég@rﬁm&@@nﬁ%ﬁi?ﬂdg ngPmWhS(SO rﬂ—lb)ewas added and the

tirre
mixtugayamextragipe wahiataylrasetate{ 2%9Q sl )whhe woamf&m@rgamc phase was

dnedS(Naz%@d fiRerEaNd e P opaiede PaaticdtictwiSd b hsMararfigedraphy on
silica geq (|sooctane/ethyl acetate, 4:1 to 1:1 and 3:2 isocratic) gave the title compound
(2.32 g). MS m/z (relative intensity, 70 eV) 289 (M+, 4), 198 (23), 133 (29), 132 (23), 91
(bp). The enantiomers were separated by chiral HPLC (Kromasil 5-Cellucoat,
heptane/2-propanol/diethyl amine, 99:1:0.1). Yield: enantiomer E1, 0.81 g, enantiomer
E2 0.835g.

Preparation 42:

1-BENZYL-3-(2,3-DIFLUOROPHENYL)-3-FLUOROPYRROLIDINE

To a solution of 1-benzyl-3-(2,3-difluorophenyl)pyrrolidin-3-ol (5.3 g, 18.3 mmol) in
dichloromethane (30 mL) at 0 °C was added drop wise, a solution of diethylaminosulfur
trifluoride (2.93 mL, 22.4 mmol) in dichloromethane. The cooling was removed and the



m xture was extracted with ethyl acetate (2x50 ni).
The conbi ned organi c phase was dried (Na2SO4),
WO 200848801 and evaporated. Purification tw ce bRCT/EB2A8/056915
chr omat ogr aphy on silica gel él sooct ane/ et hyl acetate,
4:1 to 1:1 and 3:2 |socrat|c§ gave the title conpound
(2.32 g). MSmz (relative intensit 70 eV) 289 ( M+,
mixtugg wapgsilr(egtgqt amitent Qa;pper@gge(fglgg h ervmjgly an-ﬁqéiltlonal amount of
dieth@aaihdSUMRF %lﬂWri@teS(gpﬁmt 9d763bhn|§‘c§])dﬁv@is ddde€. Tke @rﬁ\'ﬁ@lré was stirred
ept ane ano i
for 15 3 §pISr Y erapaaturanstarahiieh Bloeods Sediim BYrAGEpARFoaaste (10%)
was &ddband Bieepnttate was 42tracted with ethyl acetate. The organic phase was
aried (NEZREYH” fitdsu hind SVAP0REEEP It catioh oy TR oMb phg on silica
gel (isobeiangletdd aeetdteli T:0doriohrgave thpyrtlecnqrmour@i @ g)( MS; myz (relative
ol
ntengly, TGP 201, MG 92 20 TFB LR, O3h I SR Tior

trlfluorlde (2.93 L, 22.4 mmol) in dlchloronethane
Prepafgtiéi®aBi ng was removed and thenmi xture was stirred at

TERERIA oL GBI EES HEUeROR AR R -

CARBOXYATHE ) was added. The mi xture was stirred for 1h

Toa%ydﬁﬁ@ﬁ Bnéd onapﬁ‘h%%@sé@;g@d@'@nﬁg &ﬁ%n%&%‘t#ﬂbf iodine and a

few drags @ dnba@meethantehn @Im;etraéwéfca‘u&an (B9emb) yadercnigngee was added a
's,olu’dbﬁsofdlr bRfné- 5 ﬂUth%n%@né'@g eV@QPFnWﬁ(ﬂFm dry tetrahydrofuran

Purification rormto
(30 mpli)s dpetraibrkre w%% re;ﬂeé%tf%r 30,y gipd h%ﬂ 90%}39&0 @Hébq%nttt?@perature
after @iErOE RBIULANDf.1-NEbad-3-plyfreliadmey €2.0rf, @58 iymolY h @ ¥maliSmount of

dry té;r%}ygz éfbrq{hwgg(ald%é%“l'é%f%ilﬁ ing |>%’[u b\[/\))as s??regzaq)amblent

temp8rgtGreCidr Q?OaﬁeFWU@RGRHE\MS) S@WWRM%D)MMSI added and the

mlxtﬁﬁ%@ghﬁr&eg Rt qct refdét%)t (F&&? ﬁﬁ_g uer]% %gﬁig'}%:df &r%a%ﬁ: Shase was
drleddN&ﬁScQ‘b)nﬁlé@rﬁdr@d ﬁvanqvaﬁeélt Parfiertismupiafiaghseolmn @me@rratography
on siliéd é@lQ%o‘&%e?&ﬁ?ﬂa@eté@ l1‘0 &M % gave the title compound (1.6 g). MS

iz GGG Vg SPGVAS CB L) ”5%29%? 2891 de3B51. 7o)

for 30 mn and then cool ed to anbi ent tenperature
after gﬂl ch a sol ution of 1-N-boc-3-pyrrolidone (2.9

Prepgratjon in a small amount of dry tetrahydrof uran
3-(3- M%@e@FLWOMNYhE\fRRQM@leé@bU rred at

prepafm@ﬁfgccbﬁc{m%@waéﬁar%%n 2 rBBUBT 3BLCHIORSISERKS o IRHYYT-

hydrexyoygetidin- bvpawb%vt@\}@ (b@a §tQ§ (EReld %B'Orom%théﬂ%?’rﬁ‘éld) and
trlﬂu&bgé‘é‘m&aﬂbf{g@nMﬁStlﬂ’erQ‘ér 4 Na%@ﬁb;atudn b.ﬁ ar@idtagiedsolute SCX-3 SPE

d. P

col BB i e o Bty RO ergamig, 2 by b
HPLC:oh WatdrsOBDGRYR Silve (MeOWBGmMcNHﬁi 20:80 16169:0)NBeld: 1.1 g. MS
m/z (rel. intensity, 70 eV) 215 (M+, bp), 129 (65), 109 (52), 157 (46), 95 (44).

Preparation 45:

3-(3,4-DIFLUOROPHENYL)PYRROLIDIN-3-OL

To a solution of tert-butyl-3-(3,4-difluorophenyl)-3-hydroxypyrrolidin-1-carboxylate (0.34
g, 1.13 mmol) in dichloromethane (2 mL), was added trifluoroacetic acid (2 mL). The
mixture was stirred for 4 h at ambient temperature. The mixture was Purification on a
Biotage Isolute SCX-3 SPE column (washed with methanol and eluted with



mz (relative intensity, 70 eV) 3 15 (M, 1) , 259
(99), 214 (99), 143 (65), 57 (bp). Preparation 44:
WR2(08AEHORO- S- FLUOROPHENYL) PYRROLI DI N- S- OL  Pr RGBEB2008/056915

according to Preparation 2 :_tert-Butyl
3-(3-Chloro-5-fl uorophenyl ) < hydroxypyrrol idin-1
-car boxyl ate ( , di chl or onet hane

methﬁmlltaﬁthyiam nn|eu6r1c) @@@eutbe atie @oormcwn}i (0519 9)- 845 e (rzeléhtlve
inten§i4y, I7f0 A 19N (AR, 84)Bi8Y 382) 139! (9BE 13@(40?9) S9! um

(viashed wi th net hahol and el uted’ wi
met hanol /triethylamne, 4:1 ) and by by HPLC on Waters
PrepeBitiéh 48: 5mm (MeOH 33nM NH3, 20:80 to 100: O) Yi el d:

TER‘&gj?é%fh@fgbﬂflggﬁhq%gkmwgg%g% repara IN;ﬁ 45:
CARBOXY LAATEE FLUOROPHENYL) PYRROLI DI N-3-OL To a sol ution of

Toa Wﬂur@ H'qe%zgﬁ 33 did &lH&%%HBﬁﬂzé% @.dnm raca el o8 PHrﬂoI)

car | oronet hane

polym@thuuyydr@@goy@@séa §'91 90 (579 a86 eIl AR PYOTRKIe (R Thg) on
carbcm Phtéthsn@ﬁs ogtm[mas beted dht@d bampdmt’bdrﬁéfm@ Agyro.77 mmol).

The BRus Wt Ui Zach Simet R hatras. 1heredRyyEL feite and

evapordtbdeR indfioatioh hyeftasyl camometogmphy ogailicatdet (soottane/ethyl acetate,

1:2) G %ﬂ'e‘%ﬁp§ﬁ< 1Bl e Ete ML E5) The\ i tus. 1),
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benzylipwrr@bdlgeﬁ ope 368t d 7). Empol)atdfya@@thyiemer a%nlt)wzéas added drop
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Preparation 48:

ENANTIOMER E1 OF 3-(2,3-DIFLUOROPHENYL)PYRROLIDIN-3-OL

Preparation according to preparation 4: (+)-1-benzyl-3-(2,3-difluorophenyl)pyrrolidin-3-
ol (2.86 g, 9.88 mmol), ammonium formiate (1.25 g, 19.76 mmol), ethanol (50 mL) and
palladium on carbon (130 mg). Refluxed for 90 min. Dichloromethane/methyl tert-butyl
ether (1:1, 50 mL) was added and the mixture was filtrated through celite, the filtrate
was evaporated and purified by flash column chromatography on silica gel
(triethylamine/methanol, 0:1 to 1:4) to give the title compound (1.0 g). MS m/z (relative
intensity, 70 eV) 199 (M+, bp), 141 (84), 113 (65), 127 (64), 63 (48).



benzyl pyrrolidin-3-one (3.63 g, 20.7 mml) in dry
diethyl ether (20 nL) was added drop w se. The
WO 298/14880) mi xture was stirred for 1 h at -78 ECHEB2008/056915
t hen brought to anbient tenp_g{jature. Agqueous sodi um
carbonate (10% 50 nlL) was ed and the aqueous phase
was extracted with ethyl acetate (3x50 nlL). The
Prepaatiomda: or gani ¢ phase was washed with brine, dried
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um f or
(82), ﬁﬁﬁl(ﬁ” diH58). §5EM) and pal | adl um on car bon (130

ny). Refluxed for 90 m n. Dichl oronet hane/ net hyl

tert-butyl ether ( 1 :1, 50 nL) was added and the

m xture was filtrated through celite, the filtrate was
The fellapimgatests were ysed for edaluptibh a theccompoucds ecedrdggaptiye
mven%an' lica gel (thethylam ne/nethanol, 0:1 to 1:4) to

give the title compound ( 1 .0 g). MSniz (relative

intensity, 70 eV) 199 (M, bp), 141 (84), 113 (65),
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Malea%q@gaewwlgy 5@@&&@39%@@ 32(g are used tFFmrrce)B ahout the experiments.
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€ was ‘evapor ate
disseatrd usmg dwedhipoanalediwseggrs ans ﬁwtzdl(ecélmn fpd on dry ice (carbon

|0X|dé‘t738"~°’€g Yrhe0stAdund 8d CHtek GPe tHéiisz%éted%l‘r’ij 4183 p)Jt on dry ice.

The g Ttpah PRGSOt e b BTl & cisSrsted Vares Trorm fodr to six
minutgdy dihkei tzue ligiweighedt esihg al‘&rtcmumm 0% chHixhected to a computer and

pack?ﬁgrﬁ%&%ﬁ%@%ﬁén tﬁ%@ﬁ%ﬁ%gﬂ ggpgqf%e?réré@%%re is taken in order

to kekplthewssige ﬁdmm ustllrtheltmme of newrechemical abstysisc Eachtisain part is
subs%&uéntﬁf §né1 ve ?Qé’beépté ﬁgtkcmﬁ e’hftb?hdi’\%%ﬁﬂhé@bre@hélhﬁ]etabol|tes.

rarn-isr rom t and put on a gl ass
petri bow filled with ice. The linbic system

The foRBhAiME ﬂgnémﬂtéals@bemcegQNEt(ﬂaﬁepm@;mrmet) heAqabpamivi), 5-HT
(serq?%er} ) Qs \ﬁgl pg 3“&5 aﬁ%fénet “&Mo(lnglar%te%%epHrt?r?er) 3el\/l?'rlg methoxy-
tyramine)) and acid (DOPAC (3,4-dihydroxyphenylacetic acid), 5-HIAA (5-
hydroxyindoleacetic acid), HVA (homovanillic acid)) metabolites are quantified in brain
tissue homogenates by HPLC separations and electrochemical detection.

The analytical method is based on two chromatographic separations dedicated for
amines or acids. Two chromatographic systems share a common auto injector with a
10-port valve and two sample loops for simultaneous injection on the two systems. Both
systems are equipped with a reverse phase column (Luna C18(2), dp 3 um, 50*2mm
i.d., Phenomenex) and electrochemical detection is accomplished at two potentials on
glassy carbon electrodes (MF-1000, Bioanalytical Systems, Inc.). The column effluent



di ssected using two thin, angled tweezers and put

directly on foil on dry ice (carbon dioxide -78 C).
wWapwsg488)at um and cortex are then dissected anBICHEB2908/056915

put on dry ice. The tinme fram decapitation until the
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tion potential's relati've to reference are
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throughout the experinents. Before the experinent the
ani mal s were group housed, five animals in each cage,
The wit$ velre Goused Euﬂvid@elwahmageedorf 40 t.befbre theidialysiswexperiments,

aIIoinWd%eeqn i rec%%g frgrﬁjﬂr@eﬂf 584 nﬁﬁirrﬁﬂiﬂb the risk of drug interactions with
the anaesthetic during the following experiments. During this period the rats had free
access to food and water. On the day of experiment the rats were connected to a micro
perfusion pump via a swivel and were replaced in the cage where they could move
freely within its confinements. The perfusion medium was a Ringer’s solution containing
in mmol/l: NaCl; 140, CaCl2; 1.2, KCI; 3.0, MgCI2; 1.0 and ascorbic acid; 0.04
according to (Moghaddam and Bunney 1989). The pump was set to a perfusion speed
of 2 ul/min and 40 pl samples were collected every 20 min.




prior to surgery and use in the experinments. Each rat

was used only once for mcrodialysis. W use a
WOorpeBf48801 ver si on (Waters, Lofberg et al. 1994RCHEP20h&056915
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CaCl2; 1.2, KC; 3.0, MgC 2; 1.0 and ascorblc aci d;

0. 04 accordl ng to (Moghaddam and Bunney 1989). The
Thre@sepamisnsmiurnos dye €d8(2)ndp Baed, dn2i.di, Ahenomehexdof different
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DOP t q
The 5@%@9%&8@%&8 RURHERDT M ACHmTh sohiaies Eifyeid 40
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well as their amine (NM 3- MI) and acid (DOPAC,

The éq "%cﬁé |oh'¥ﬂ E% pbﬁ%e 2(29, rﬁHﬁ\%?ferH% lathifg $YStem contains

arati o

Citricoh gt @%&@'&m @R 1 DM, HRCMAR) V/EaITHR:4 S66r/y)s Dodecane
Sulfdw&ﬁ\eudcmoswwcah@rmmoapmhn Separlengsish®a DRt dtioh

ool Bhapact il TR BT "L °
sanple loops (5 mM for acids, 20 m for am nes) for

The 5&15%%8%88%’ Hﬁase (0.4 mL/min) for the coupled reverse phase separation is

identical to the ion pairing mobile phase, but Dodecane Sulfonic Acid is excluded.

Column length is 20mm. Minor modifications in analytical conditions may occur over

time for optimisation.

After the experiment the rats were uncoupled from the perfusion pump and
decapitated. Their brains were rapidly taken out and fixed in Accustain solution (Sigma,
Sweden) for subsequent inspection of probe localisation. The Animal Ethics Committee
in Goteborg, Sweden approved the procedures applied in these experiments.
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w@epan#ssed by reverse phase ion pairing precedBcl/BR208a8/056915
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Gen Sect 98(1 ) : 39-55.CLAIMS 1. A conpound of
Formula (2): (2) wherein; RAr is selected fromthe
group consisting of phezdyA t hi ophenyl furanyl, 2-
pyri m di nyl, oxazoyl Rl is selected
fromthe group consistin f FeNTdRéI; R2 is selected
fromthe group consisting of and d; R3 is selected
fromthe group consisting of Me, Et n-Pr, /-Pr,
n Bu, /-Bu, s-Bu, f-Bu, cycl@gropyl methyl,
-, CF2HCH2CH2- , CRF3CH2CH2- , allyl and

C??{W@%d o e Sebio SEFRNEIO] PEMREIHBNG. rangs2-
i pyniotidiny!, angzaf angghiezelykoi somers or any m xture of
' tl'\s' is SBlRMPR t%e dtbu %oﬁ%@ﬁhg?%f Fr!ﬁ{oe@f or a

phar maceutica accep saf t thereo 2. A
ﬁqﬂé@ﬁ@%@ﬁ:fﬁ?@lﬂ‘?ﬁ greumcanﬁhsansmé ad @k is phenyl. 3

|§@m¢létﬁfr@ﬁﬂt<hécbrbg tc@n@ﬂsﬂh%‘l‘@f i Rle, ®t, FPrEPA A-Bl; i-Bu, s-Bu,

Ay R b e PTG Q)G byt e
aftHiO@eHphHpaodut i cal |y acceptable salts thereof. 4 .
A)@ %’Hé‘?é‘&gd FRP Il Db AREtAG FIFPOMBHL providdie il Wrgh X is OH,
R is not H;
any of its stereocisomers or any mixture of its stereoisomers,
or an N-oxide thereof, or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 wherein Ar is phenyl.
3. A compound according to claims 1-2, of Formula (3):
RY R'
3
X N—R

3)

or Formula (4):

N

(4)



10.

5 .

A conpound according to any of clains 1-4, wherein

R2is Fand R3is Hor Me. 6 . A conpound according to
W@pap8a48861 ai ns 1-4, wherein R3 is Et or n-Pr. HFCT/EPR008/056915

c

Me. 8 . A conpound accordi ng

t

(
(
3
3
3
3-
3-
3-
3-
3-
3-
3
3-
3-
3-
3-
3-
3-
3-
3-
3-
3-
3-
(
(5
3

onpound according to any of é;l aims 1-5, wherein R3is
o any of clainms 1-7 in

he (+)-enantionmeric form 9 . A conpound according to

n f clajns 1-7 in the (-)-enantionmeric form 10 .

F% l‘ﬂj@maccordi ng to claimi1, which is

-7~ (S. S- DI FLUOROPHENYLH -1ETHYLPYRR(]_| DINS- QO

+) - 3- (3, 5- DI FLUORCPHENYLR -1 - ETHYLPYRRCLI DI N- 3- OL;

3- CHLORO 4- FLUOROPHENYL) - 1- ETHYLPYRRCLI DI N- 3- OL;

2, 3- DI FLUOROPHENYL) - HYLPYRROLI DI N- S- OL;

3- CHLORO S- FLUORGCPHH | - ETHYLPYRRCLI DI N- S- O

3, 5- DI CHLOROPHENYL. RROLI DI N- S- O

3,4-Dl FLUCRCPHEI\RL) -

3,

3

3

3

(
(
(
(3, 5- DI FLUOROPHENYL) - | :
(3, 5- DI FLUOROPHENYL) - | - PROPYLPYRROLI DI N- S- OL;
(3, 4- DI CHLOROPHENYL) - 1 - ETEYLPYRROLI DI N- 3- OL;
(3, 5- DI FLUOROPHENYL) - S- FLUORO- | - METHYLPYRROLI DI NE;
of Eofmbla- HENYL) -1 - ETHYLPYRROLI DI N- S- OL;

(3, 5- DI FLUOROPHENYL) - S- FLUOROPYRROLI DI NE;

5- DI CHLOROPHENYL) - §1 FLUOROPYRROLI DI NE;
(2, 4- DI FLUOROPHENYL) - I} - METHYLPYRROLI DI N- S- OL;
(3, 4- DI FLUOROPHENYL) - FHYLPYRROLI DI N- S- OL;
(
(
(
(
(

3

3,

2

3

2, 3- DI CHLOROPHENYL} THYLPYRROLI DI N- 3- OL;
3, 5- DI FLUOROPHENYL

3- VEXHYLEYRROLI DI N- S- OL;
3-

3-

3-

2

(

( THYLPYRROLI DI N- S- OL;
CHLCOROM - FLUO?(PHENYL)X ETHN RROLI DI N- S- OL;
CHLORO™- FLUOROPHENYL) -1 =RROPYLPYRROLI DI N- S- OL;

(3- CHLORO S- FLUOROPHENYL) - PROPYLPYRRCLI DI N- S- QL
3- DI FLUOROPHENYL) - S- FL YRROLI DI NE;

+) - 3- (3, 4- DI FLUORCPHENYL) -1 - ETHYLPYRRCLI DI N- 3- (l,
a

* I DIN-S-OL
Y i %’%&%ﬁv‘t e B oL D v S
nd the pharmaceutically acceptable salts thereof.

A compound according to any of claims 1-3, wherein R is F.

A compound according to any of claims 1-4, wherein R? is F and R® is H or Me.
A compound according to any of claims 1-4, wherein R® is Et or n-Pr.

A compound according to any of claims 1-5, wherein R® is Me.

A compound according to any of claims 1-7 in the (+)-enantiomeric form.

A compound according to any of claims 1-7 in the (-)-enantiomeric form.

The compound according to claim 1, which is
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(+)-3-(3,5-DIFLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL;

3-(3-CHLORO-4-FLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL;
3-(2,3-DIFLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL;
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(-)-3-(2,3-DIFLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL;
(-)-3-(2,3-DIFLUOROPHENYL)-1-PROPYLPYRROLIDIN-3-OL;
(+)-3-(2,3-DIFLUOROPHENYL)-1-PROPYLPYRROLIDIN-3-OL;
(+)-3-(3-CHLORO-2-FLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL;
(+)-3-(2,3-DIFLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL;
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V\'holrcahpharmaceu‘t:carﬁi/ acceptabqe salt thereof.

A pharmaceutical composition comprising a therapeutically effective amount of a
compound according to any of claims 1-10, any of its stereoisomers or any
mixture of its sterecisomers, or an N-oxide thereof, or a pharmaceutically
acceptable salt thereof, together with one or more pharmaceutically acceptable
carriers or diluents.

Use of the compound of any of claims 1-10, any of its stereoisomers or any
mixture of its sterecisomers, or an N-oxide thereof, or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament.
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of its stereoisoners or any mxture of its
stereoi soners, or an N-oxide thereof, or a
p lderssscatdordingyio atairpt Ay kersul thetdesitrabnerviogs system disorder is a

t '&635& Sy@gﬂ er, BN RFBLE é?'étl@% H%?Sh?ér' S?m% tid é’dé—?@léﬁad

or a condition ncl udi n
h@ﬁaﬁltlvweﬁIrmeﬁéaas@evq!@@r@ﬁat@ﬂ disor@@nanyAuisT spectrum disorder,

I ATRIDSCereiral m@yl @tule@rueqta Tapend’ 8y et oriene to@itivédisorder
the central n rygus sr\é
occurring as part of the co symptoms of schizophrenia, schizophrenia, a
schizophreniform disorder, an affective disorder, depression, bipolar disorder, a
anxiety disorder, generalized anxiety disorder (GAD), specific phobia, panic

disorder (PD), or a sleep disorder.

A method for treatment, prevention or alleviation of a central nervous system
disorder of a living animal body, including a human, which method comprises the
step of administering to such a living animal body in need thereof a
therapeutically effective amount of a compound according to any one of the
claims 1-10, or any of its stereoisomers or any mixture of its stereoisomers, or
an N-oxide thereof, or a pharmaceutically acceptable salt thereof.

A compound according to any one of claims 1-10, any of its stereoisomers or
any mixture of its stereoisomers, or an N-oxide thereof, or a pharmaceutically
acceptable salt thereof, for use as a medicament.

A compound according to any one of claims 1-10, any of its stereoisomers or
any mixture of its stereoisomers, or an N-oxide thereof, or a pharmaceutically
acceptable salt thereof, for use in the treatment, prevention or alleviation of a
disease or a disorder or a condition of a mammal, including a human, which
disease, disorder or condition is responsive to modulation of dopaminergic
function in the central nervous system.



