1 DI SUBSTI TUTED PHENYLPYRROLI DI NES AS MODULATORS OF CORTI CAL

CATECHOLAM NERA C NEUROTRANSM SSI ON Field of the invention The present
invention relates to new di substituted phenyl pyrrolidines and the use of
t hese conpounds which increase extracellular |evels of catechol am nes,
dopam ne and norepi nephrine, in cerebral, cortical areas of the mammali an
brain, and nore specifically to the use bf 3-disubstituted

aryl - pyrrolidi e t v, t j sqrders.
Backar ound of DRVESTHIEERHERRLETRROPIDER ALUOREL ATRE B COb AL 1
regi ons that are invol vé&tATECHRIMANERGIEINEHROTRANSMEBSIODght , feel i ngs,
menory and planning (Principles of Neural science, 2nd Edition, Elsevier
Sci ence PUbl#iél'&id?Qhﬁﬂrvenﬂi&F' 1985, pp 671 -687), Biogenic amnes, i.e.
dopam ne, naqrepi nephrine and serotonin, are j r%ortant. for manmal i an
cortical fundiéREsSENTEEIOR &l wbgﬁth%P oY BYTHEnES aRe theisaely s

i nner vat e t Hbessorompounddehigieinotease exjiacelhdarienets ajicatehlol@NBepr dgpaoting and
virtual l'y aldoréf@iphnse, o cdrbisralbdortidal ragd oithé ehaiiiealia s bedi, AlndGAsrbex

(Fundarent alo SEHERT & F5Ee oS BUBHLE 3Podiina DR At ok, FTCHREY O

secondary dystunctrons in hese pathma§s
dysregul at i JIENGUSS¥REEAAISOIHES at dopani ne and nor epi nephrine and serotonin
receptors in these brain areas and subsequently to nmanifestations of

psychiatric mrqm}m,qgfqgé finlenywpt ons. The bi ogenic am nes of the cortex
nodul at e sever rid cal y : |.i f. anxi ety,
ot vat i on.  SqeT T B gones fafiPaises doyerdliibaSiohp s die Wk n Aigher

( Neur opsyc hch’Pffg'Pﬁ‘hwh@éﬁ‘o‘@hbé‘??é'P% imsnasy ang plgraieg (Principisst Metral w | | i ans
and W ki ns s2@02e, 26H &juitien, Bdgvier Brience Philisbageoh dandste ppddpadiBie and

_no[ epi _ntephr;m eﬁ\aﬁrﬁinéé.ri.e.rt%p!anfidwﬁ@r@ﬁiﬁemrtnla%nars@fcﬁ@m,@re ﬁﬁddriaﬁ%_r?_r eas, the
integrity o ich is _essenii 0 -cal. iLye. cognifive
functions, r Wélrgaqcoortéc_ggﬁnét{oﬁeﬂ% %%e n%f@ﬁ%ﬁaﬂ%'hgg ”ﬁﬁﬁ?gi‘sgﬁh" NpLiYSe
control (thdnnesyaie e qOReX. JAeSEMNEeRdin BRUTPRS ?ftfg%g“tse%'ﬁéﬁtttg virsiafyedli ewed i n
Arnsten and region26fdbe binohclRliyg theatkerapral sdrtexl (Frinddr8@#al NeNoosefEinoephri ne is a
maj or part iAkab8RicirésWHoohYpd B BY | ) ¥t 8dconddly df&anctdndin the BBy

bel i eved to ozﬁ&gésr&’ ul atGe i n anxiI t a’é{,‘sorﬁletrsa c%gg ni ¢ _di sor ders,
goner al i zed AMETEPITHRLE R r?g%uaiﬂﬁ° 158 BCR 2 AoRAMIAE pld MoreoigRatlines |
1999, Bi ol P&YERAIAANIYFeseptorsih these Praitaieas ART AgPSPARNY AR Menffestations of

functions, tdsgchisted andmessoloficaiapmpionds facilitating particularly
nor epi nephri ne and serotonin neurotransm ssion in the treatnent of

o A o S0 P LB BB e BRE T o o
af fective fpeBl9lingsaffept, apdelydnativaioGicegritions attartiophaioHer! aned YiakeflinBassi s of
Ther apeut i cgNedrepsyehfstiarmhacolodyt §F gewdrtidn, of ZO84kdss, Lippincott, Williams and
Wilkins 2002, Chapter 34). Thus, the catecholamines dopamine and norepinephrine
exert strong influence on the prefrontal cortical areas, the integrity of which is essential
for the so-called executive cognitive functions, related to e.g. attention, planning of
actions and impulse control (the role of the catecholamines in these respects is
reviewed in Arnsten 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




I n general, conpounds specifically affecting the transm ssion of biogenic
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10:40-68). This cortical micro-circuitry is regulated by several neurotransmitters,
including glutamate, GABA, and dopamine.

Description of Prior Art

Compounds belonging to the class of substituted 3-phenyl-pyrrolidines have been
reported previously. Among these compounds, some are inactive in the CNS, some
display serotonergic or mixed serotonergic/dopaminergic pharmacological profiles while
some are full or partial dopamine receptor agonists or antagonists with high affinity for
dopamine receptors.
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The above compounds have been disclosed as synthesis intermediates in WO
00/05225 (Preparation of biphenyl derivatives as serotonin antagonists) and by Haglid
et al. as Nicotine analogs (Acta Chemica Scandinavica, 1963, 17 (6), 1743-50).
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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 carbamoy!



3 group as anticonvul sants). 4-Chl oro-phenyl-3-pyrrolidine has been
disclosed in J. Med. Chem (2002), 45(17) 3721-3738 (Hi ghly Potent Gem nal
Bi sphosphonat es. From Panm dronate Di sodium (Aredia) to Zol edronic Acid
(Zometa), Bioorganic & Medicinal Chem ggry Letters (1999), 9(10), 1379-1384
(N- Substl tuted 3-arylpyrrolidines: potent and selective ligands at the
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3,4-Difluoro-phenyl-3-pyrrolidine has been disclosed as a synthesis intermediate in WO
2005/028438 (Preparation of piperidine compounds as histamine H3 antagonists or
inverse agonists)
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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-
pyrrolidinols; J. Med. Chem. 1964, 7, 60-7), Lunsford et al. (Substituted amino alcohols,
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.



(Tranquilizing and anal getic 1, 3-di substituted-pyrrolidines; GB 1202747),
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The above pyrrolidinols have been disclosed by Lunsford et al. as blockers for the
sympathetic nervous system, Adrenergic blocking agents and Blood pressure effects
(DE1144279B1 (1958); US 2,878,264 (1959))

Compounds of Formula 1 (WO 92/18475) have been disclosed to possess
dopaminergic stabilizer properties.
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CNSaNt e Exanpl e 27Exanpl e 10Exanple 16 Exanples fromJ. Med. Chem 1994,
37, 2735-2753 The followi ng structures are known as synthesis internedi ates
in WO 01/46146. FFF F,,i'-- re'z" kk'" OHIl CMLIN, 9. H: d_ ?2-,,..-
PR "4, .., 5

From compounds with Formula 1, Sonesson et al. (J. Med. Chem. 1994, 37, 2735-
2753) have published a series of phenyl piperidines with preferential autoreceptor

antagonists properties. The authors found the compounds to increase the DOPAC
levels in striatum at 100 pmol/kg, which is a hallmark of dopamine D2 antagonists.
Some examples from this publication are shown below.

Example 26 Example 27 Example 10 Example 16
Examples from J. Med. Chem. 1994, 37, 2735-2753

The following structures are known as synthesis intermediates in WO 01/46146.
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Preparation 10 in Preparation 11 in Preparation 15 in
WO01/46146 WO01/46146 WO01/46146

WO 2005/121092 relates to the following piperidine compounds:

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:



WD 2005/ 121092 relates to the foll ow ng piperidi ne conpounds: sone of
which are listed in Table 1, below In addition, Sonesson etal. (Bioorg.
Med. Chem Lett. 1997, 7, 241-246) have described that

3-phenyl -pyrrolidines substituted with ilectron wi t hdrawi ng groups in the
meta- position of the phenyl ring displays preferential dopam ne

aut oreceptor antagoni st properties. One Exanple fromthis series is

pr esent eg elow. 6 F F The prior art teaches that 3-phenyl-piperidines and
3-phenyl-pyrrolidines of J. Med. Chem 1994, 37, 2735 or Bioorg. Med. Chem
Lett. 189 7, 241-246 have a specific, efficacious, and characteristic
effect on | i sm of dopam ne, neasured as increases in tissue

cont ent of , 4- di hydr oxyphenyl acetic acid) in the striatum (see
Table 1). This effect on subcortical dopam ne netabolismis not the
objective of the present invention. In addition, using a mcrodialysis
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in the gﬁqeo'f’atgeﬂ). his effect on subcortical dopamine metabolism is not the objective of

the present invention.

In addition, using a microdialysis technique it is shown that compounds from J. Med.
Chem. 1994, 37, 2735-2753 were found to increase extracellular levels of monoamines,
(dopamine, norepinephrine and serotonin), with equal effects in both striatum and in
cerebral cortical areas of the mammalian brain (See Figures 1-10). In other words, the
regionally selective properties of the compounds of the present invention between
striatum and in cerebral cortical areas are not present in the prior art.

Thus, there is no guidance in WO 92/18475, WO 2005/121092, J. Med. Chem. 1994,
37, 2735 or Bioorg. Med. Chem. Lett. 1997, 7, 241-246, on how to obtain compounds
that increase norepinephrine and dopamine neurotransmission with a preference for
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



Thus, there is no guidance in W 92/18475, WD 2005/121092, J. Med. Chem
1994, 37, 2735 or Bioorg. Med. Chem Lett. 1997, 7, 241-246, on how to
obt ai n conmpounds that increase norepinephrine and dopam ne

neurotransm ssion with a preference forgthe frontal cortex. Summary of the
i nvention One object of the present invention is to provide new conpounds
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cont ai ni ng sai d conpounds and use of said compounds in therapy.

Speci figgbtiicallyhthd RVERTidrPFeIARsab @ScdrRpdus®@BPPyRtulal(2f-or mul a (2):

(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 Cl;

R? is selected from the group consisting of F and Cl;

R? is selected from the group consisting of H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, s-Bu, t-Bu,
cyclopropylmethyl, CFH,CH,CH»-, CF,HCH,CH,-, CF3CH>CH>-, allyl and
CH3;OCH,CH,-, and



(2) wherein;
t hi ophenyl

Ar is selected fromthe group consisting of phenyl,

furanyl,

2-pyrimdinyl,

oxazoyl

and thiazolyl;

R1 is sel ected

fromthe group consisting of F and d; R2 is selected fromthe group
consisting of Fand C; R3 is selected éromthe group consisting of H M,

Et, n-Pr, i-Pr, n-Bu, i-Bu, s-Bu, t-Bu, cyclopropylnethyl, CFH2CH2CH2-,
CF2HCH2CHR2- 3CH2CH2-, al lyl d 2- 8, X i | ected .f
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or an N-oxide
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or an N-oxide thereof, or a pharmaceutically acceptable salt thereof.

In a first embodiment, the invention relates to a compound of Formula (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 CI;

R? is selected from the group consisting of F and CI;

R? is selected from the group consisting of H, Me, Et, n-Pr, n-Bu, i-Bu, allyl and
CH3OCH,CH;-, and

X is selected from the group consisting of F or OH; provided that when X is OH, R® is
not H;

any of its stereoisomers or any mixture of its stereocisomers,

or an N-oxide thereof, or a pharmaceutically acceptable salt thereof.

In one embodiment, Ar is 2-thiophenyl, 2-furanyl, 2-oxazoyl or 2-thiazolyl.

Suitably, Ar is phenyl. In a further embodiment, the compound of the invention is a
compound of Formula (3):

or Formula (4):

or Formula (5):



In a first enbodi nent, the invention relates to a conpound of Formula (2),
wherein; Ar is selected fromthe group consisting of phenyl, thiophenyl,
furanyl, 2-pyrimdinyl, oxazoyl and thiazolyl; R is selected fromthe
group consisting of F and d; R2 is selgcted fromthe group consisting of F
and C; R3 is selected fromthe group consisting of H M, Et, n-Pr, n-Bu,
i-Bu, allyl and CH3OCH2CH2-, and )C(]_Fs sel ected fromthe group consisting of
F or OH provided that when X is | R3is not H any of its stereoisoners
or any mxture of its stereoi soner or an N-oxide thereof, or a
pharmaceutically acceptable salt . I'n one enbodi nent, Ar is

2-t hi ophenyl, 2-furanyl, 2-oxazoy -thiazolyl, Suitably, Ar is phenyl.
In a further enbodinent, the g¢gn (the i nyention is a conpound of
Formula (3): 9 N

(3),

or Formula (6):
R1
R2
R
X N

(6);

wherein R', R?, R® and X are as defined above; or a pharmaceutically acceptable salt

thereof.

in one embodiment, R' is F. In a further embodiment, R is Cl. In a still further
embodiment RZ is F. In a further embodiment, R? is Cl. In a still 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 CI.

In a still further embodiment, R® is be Et or n-Pr. In a further embodiment, R3is 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 CH;OCH,CH,-. In a still further embodiment, R%is
cyclopropylmethyl. In a further embodiment, R® is CF3CH,CH2-. 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.



or Formula (6): (6); wherein R, R2, R3 and X are as defined above; or a
phar maceutically acceptable salt thereof. In one enbodinent, Rl is F. In a

further enmbodinent, Rl is Cl. In a still further enbodinent R2 is F. In a
further enmbodinent, R2 is . Inastlllofurther enbodinent, Rl is F and R2
is F. In a further enbodinent, R is CI and R2 is Cl. In a still further

nmbodi R1 d I t h nbodi t | is F R2
e B oo o T bl SR i B Rr F3ens s
ferfb;)gi me. ,In E&‘urtaeﬂelﬁﬁlbodlnmr&t Rl F. frua tstiéfuremembmhmenRRils GH In & further

urt her I er
enbod: nENPOOPATTIHpdgh @ e 4P BoBRe Ry, 8 Gl ¥ spolale bl ™™ s
is H |andRéarelbotuFt hea ietierdimeodimert, RsisiClamave? ISalﬁan@silltquthern a
furth ' R | .

in a1 uefpeamRE o Rﬁ@%h@@@;@&%% i '?3‘?'5 '"%*S*n%%@#”éf

R3 is c§ebegiaeit Retls'nﬁt 'Injafugther embedinamlo B e AtP X repRbodinmegi,
enbodi ngAtg ppr.t he present invention is the pyrrol i d| noI S, i _e. wherein Xis
OH Wien X is OH in one enbodinent R3 is n-Pr. Another enbodi nent of the

present invention is the fluoropyrrolidines, i.e. wherein Xis F. Wen Xis
F, i n okRenbzdiodnisesftFdrdhuils (P Bfemabmbduhneﬁmfdtjeﬂnmmwﬁ didroroiuda () X ibn

gprgognbn% Wﬁ%tfuﬂhe{:%b@&]{m& %I'QfF ée@r’ﬂlhguwrg@ er?](b{x?lﬁg?‘rt ﬂ?" ISaFf Wé ﬂﬁfher@l
enbodi membodiment, Rids &2 Iaraestwlo‘uﬁher enn@odmn@mttlﬁelfs Fedb@duﬁtéﬁt errmdnrgenkR 10
is Cl. In a special 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 Cl. 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 CH;OCH,CH,-.

Embodiments of Formula (6): In one embodiment of the compound of Formula (6), X is
OH. In a further embodiment, X is F. In a still further embodiment, R' is F. In a further
embodiment, R is Cl. In a still further embodiment R? is F. In a further embodiment R?
is Cl. In a special embodiment, R' and R? are both F. In a further embodiment, R’ is ClI
and R? is F. In a still further embodiment, R' and R* are both Cl. 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 CH;OCH,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;



Enbodi ments of Formula (4): In one enbodi ment of the conpound of Fornul a
(4), Xis OH In a further enbodinment, Rl is F. In a still further
enbodinment, Rl is C. In a further enbodinent R2 is F. In a still further
enbodi ment R2 is . In a special enmbogynent, R and R2 are both F. In a
further enbodinment, Rl is C and R2 is F. hi a still further enbodi nent, R

d R2 b | . her ..g t, RBis M. | till furth
anboc ekt A oGrnehly -G SRR EERL o ment R i s P imm still
f ur t her3-3batifluaraphems)-il prop@pyrra@idiod-olent s of Fornula (5): In one
enmbodi r@gﬁg 5%J|G&geﬁgﬂm?qrghﬁpyfqumI3ao|( 5), Xis OH 1In a further

enbodi her embodinent, Rl is F. In a further
enbodi nEhe.4-ddlugrepenyl)-A-proylpyrolidip3hey  enbodi ment R2 is F. In a further

embodi meqy, SF@chlérdEheRki) 1aemg)w,@hdmt¢1@dl ment, RI and R2 are both F. In a
further In a still further enbodi nent, R1
and R2 %g%ﬁ@){ﬂ%éﬁliorpﬂh%ﬂx'h '[eil@ﬂpﬂﬁ%llﬁﬁn 599" R3is H In astill further
enbodi n&(2,3-dfuarepivenyl)-n- ethy?lpyttrbl&tm%odl rrent R3is aln astill further
enbodi S n lrrent R3 is n-Bu. In a still
furthegmg@% qdbrgéh(ieryf] ?Ifftﬁ&/ bﬂ%“ urt er enbodi ment, R3is ally!l. In a
f ur t her3-63atiilvarophems)-i ety pgrRasip-3-okmodi nent s of For mul a (6): In one

enbodi n L 6 Xis OH In a further
enbodi n@? 3Q§|Cﬁ|8ﬁ){£ RBUI gth?[pyFﬁJgitﬁh%r( I)TbOdI ment, Rl is F. In a further

enbodi n%’ﬁ@4¢@h|PE°P@enYDh1 mehylpyrroligin- ﬁéﬁ enbodinent R2 is F. In a further
enmbodi B2, 45@chlérc$hen}/n 1a|s§bg@1%1rr@abp@dment RI and R2 are both F. In a
further ‘fgﬂbﬁfﬂE h |1 %:y IgRZ% In a still further enbodi nent, R
and R2 % ¢'HO F’eﬂx) -eihwt m{gro'%mrrent R3is H Inastill further
enbodi neatlyl-3RQ,4didhdordpheaylpyrtdiisin-8rdipdi rrent R3is Et. In a still further

enbodi n@g%boc(@@mbﬁ)tdheﬁgt) 1. Bro?)%lpyrrtoh@fn $|&30d| rrent R3is n-Bu. In a still

furthe ur't her enbodlrrent R3is ally!. In a
further3-é2rﬁdij¢fh|©mphem!|)T%(Zﬂ?@@&’@ltmd)pyrr@“ﬁmﬁ'pfI further embodinent, R3 is

cycl oprppy ymt(@y4 dldhibré ﬁél,wwroqqamo@onent R3 is CF3CH2CH2- Corrpounds of
formul ag E&ave t0|n e the extracel |l ul ar Ievels of
nor epi n%&frﬂlqi dRa B@Bhﬂl'ﬁ&’lﬂylé’ygp a:fapﬁ 'y in the frontal cortex with no or
substgrm{amdmmrabhenymﬂf-e&nylpyrrohduhe ol ri gtum as measured by Ithe
m cr odi C nted increase in cortica
nor epi nﬁﬁmﬁ %&é gn@%ﬁﬁ%ﬁéﬁﬁwhg g%gorrpounds is illustrated in FIGURES 1
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l'y1-3- (2, 3-di chl orophenyl ) pyrrolidin-3-ol;

y

3-di chl orophenyl ) - 1- propyl pyrrol i di n- 3- oI

3-di chl orophenyl) - 1- ( 2- net hoxyet hyl )pyrrol i di n-3-o0l;
tyl-3-(2, 3-di chl orophenyl ) pyrrolidi ? 3-ol;

3-difl uorophenyl) 1- net hyl pyrroI| n- 3- oI
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butyl-3-(3-chl oro-5-fluorophenyl)pyrrolidin-3-ol. Further conpounds of
he invention in which X is F are:

3-(3,5-di fluorophenyl)-3-fluoropyrrolidine;
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16 (+)-3-(2, 3- DI FLUOROPHENYL) - 1- ( 2- METHOXYETHYL) PYRROLI DI N- 3- OL;

(+) - 3- (2, 3- DI FLUOROPHENYL) - 1- | SOBUTYLPYRROLI DI N- 3- OL;

(+) - 1- ALLYL- 3- ( 2, 3- DI FLUOROPHENYL) PYRROLI DI N- 3- OL;

(+) - 3- (2, 3- DI FLUOROPHENYL) - 1- ( 3, 3, 3- TRy §LUOROPROPYL) PYRROLI DI N- 3- OL;
(+) - 1- ( CYCLOPROPYLMETHYL) - 3- ( 2, 3- DI FLUOROPHENYL) PYRROLI DI N- 3- OL;

Eii”-éf”z%ﬁﬁ%a%f%&%m R e PR o
(+) - 3- (Bbu-BRg- @Imﬁaﬂmhenybnymmwmm DIN-3-0L; or a

phar ma i hak trﬁ@‘ky lf§H-8Qfi: Any conbination of two or nore of
t he ean%S@ m&f}éﬂl%r@%&ﬁgl o ﬂn% J\r/deial s%@gm dered within the scope of the

pr esent 'K?’bééﬂ@hl@WPhﬁW‘r)ﬂﬁ@@QPWHM'W Wee®&pt abl e Salts The cheni cal conpound
of the {auaB-(NL- deor*b@h@thyiﬂﬂdllmSwly formsuitable for the intended

d h t | . e.
Shysmn%&?%ﬁoﬁv?m&@@%t abP'@P%y{@?d@d%OB o rrg(r:egr Iog(rfiugyf f)lr ns of the
cheni ca3-(3drichlambpdienyhe (anmrﬂuomthy‘:‘)pgnplldlﬂ-a}bl;phar maceutical ly acceptable
addi ti opba@h t3:l h{pldﬁﬂﬁogﬁ\%@@&}rﬁhbm{% él on, the non-toxic inorganic and

organi c_aci’d hydr ochl oride, the hydrobrom de,
t he ni t3-63.8;digHerophentl)drael)yipyeolisiiodplat e, the sul phate, the formate, the

acet at eg. 35%|€'{ﬂ8f6§h‘én heisapaifidfdin-Bol1benzenesul phonat e, the benzoate,
t he C|nna %’P he enbgnate, the enantate, the fumarate, the

gl ut amat8!lY teh@é P'&’tp env'ﬁ%yrr%{@e'& 'é) the mal eate, the malonate, the
mandel a3-¢3, 5td1eh|0m;im@n?ls)ul-prhxplymyerohdime3-oapht hal ene- 2-sul phonate, the

pht hal t rate, the succinate, the
tart ra?:%:‘(33 PHCE&E §FOLPQ% (.171 %&%&gﬂﬂéﬁygr ﬂ@'”%? E’g Such salts may be forned
by pr oc‘ebubé§ (\&Eﬂ Uldhimwphambd)pymmnb}@ll n the art. Qther acids such as
oxalic :9 ’-dl oBhERY @qgomxl?)? ||<ﬂﬁr3‘3‘gl pharmaceutical |y acceptable, may

be usefu reaatlon ts useful as internediates in obtaining
a chenital Yt}"Uﬁﬁ)é ﬁBJQfPPBWéV)WQHﬂi”o%Ohnd i ts pharmaceutical |y acceptable

a](czl d adfbityps (sasalﬂugwné@g ppiroldiar3giceut i cal [y acceptabl e cationic salts
t i d t hout | t at th
god?u(r:n &5 Ad%‘foiggﬁﬁ’ﬁﬂ) ?f{g o} r@‘(‘gﬁ{ﬁy )R)érrﬂlﬁﬁ'ﬁg’ ﬁ(;:‘lumWI t hgu2| nlcm tﬁeI glnum n?um
IthE | i t3H3Hohlordrd-larbphenyl)- mendatylylpyrrohulna?\dl ;t he a{rm)nl umsalt, and the
e, ntai ni n n ani on r
| ke, of (3cfild? gﬁuorrsrgﬂg@ipg’-lgébdc;{7|§¥+rawaH tygp containing an anionic group,

Such catronic s rocedures well known and described in
t he art1-allgyB-(3-chloro-5 uorophenyl)pyrro d|n 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-difluorophenyi)-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;



In the context of this invention the "oniumsalts" of N containing
conpounds ar e al so contenpl ated as pharnaceutically acceptable salts.
Preferred "onium salts" include the al kyl-oniumsalts, the cycl oal kyl -oni um
salts, and the cycl oal kyl al kyl -oni um sa}l ts. Exanples of pre- or prodrug
forns of the chem cal corrpound of the |nvent| on include exanpl es of

sui tablg Bng@qr of t gB ances CCOI’dI ng to the invention include
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deri va%/#\;g fi?gbﬁg@ﬁ%ﬂﬁ/Iflgﬁ{og)gg'oh@agtI fic exa?rpl eg of p?gdr ugs of the
conpounaﬁ(2df drchbrqprwrymsJﬂuomﬂ1rmthahpgrroh@na} oxi des nentions bel ow and the
follo
3-(3- \(,:Mh ro- g{)%‘ﬁeﬂglg ngrgsﬁﬂlgr'%%yrrol i di n-1-01;
3-(2- cthZ&@lﬂPQW%W fiyarg-1-mesmdpyFolisingli n- 1- 01;
(2 3 di( ?fﬂh%r@liﬁlﬂ@dﬁo hénggsqruwaprs rnglbudghé\n % 8:
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4. chpst ST BrartEr BRSNSy B TalRiRet. o
g ZhBQB&NbrbL%ﬂmmplpbayyl) 33'+ddru;r),:m¢i}d|r!feql i di In 1-ol;
> 3(??%@#@"42%3@ ISR Bl Birfoighne:
4- cthBdl -gich Itqrryé)r&ﬂyomwrrobdlopyrro| idin-1 -01;
3-
3,4

A s R0

I
3, 4- di(P| W@Hﬁnyl ﬁqﬁgéﬁpﬁé@m idin-1-ol;
3 Eg ghBQBm-&ﬂﬁbwplh@n émyﬂt)ora 1fhwuﬁw| djlmlml@l:)? 130I(3 .
n of Opy LI oL
i fluor ogﬂggyh? %lﬁﬁd% 869¥I>§rﬁqoogp¥rr<1|odri, The chem cal conpound of the
i nvent i 3+(3raijorbeb-fluaroiptiedyl)-3- fUJCB'Gdl oietiey|pyrralishessidubl e forns together with
a pharlr;rg lﬁ&lﬁﬁl'olr(%(%t?éﬁy pp\g ﬁl% ude tﬁg@yzrpga&m?_s wat er, ethanol, and the |ike.

Di ssol forns SO |n orns such as the nonohydrate,
the di hydrate, the hem hydrate, the trihydrate, the tetrahydrate, and the

Iige. Imgepecnal embbéintkritthé ebhpolLadrds the thveatish ger ed eq%vglt ent t?
i e G PUE OB BIEN R E RO OB A Che conpounds of |
t he pregem-(3, ﬁxmﬁLLMR@ﬁ’HEMYBﬁ14ETP¢YEP‘@!RR®LI§]1N¥$®L$0HH| c forns. The

i nventi gziﬁ’l@ﬂllréﬁ%?ﬁa %PHE&W&SI %?HY%@"’YF@{ H'.r)ﬁ\F3tCEEr eof including

racemc orms C e resol ve I Nto the optical antipodes
by knowd-(Ast DHHQJ@R@R%ENNLMeETH@E’Y\WObeWerat| ng the enantiomeric

Comounéigicmsb% BOFE fyn@mmmw JmE?Hw@mf@@)_umm 3-0n the case the

conmpound ally active anine, and

|'i ber at 3?‘3%“3&”&“—@5@'@55%1)6 Eﬂ’éé@“@%@iﬂ@ﬁ‘ggﬁ é\‘eat ment with an acid.
Anot her3 Mhld:IIUJ@ROF&@IEMVﬂWEIaR@MIﬂEYRRULIDWMLl cal antipodes is based

or esent SR een ORI T PRI QTe T e e “ant podes.  e. ..
by frac8i(8/5aDIFdYORARHENYLY-PROBYLRYRRQLIBINBaDks, nmandel ates, or
camhor§xgah9@ng@$ﬁgl\lfy% 19E?WL%YF§IQ9L‘FBNIB§@#' conmpounds of the present

i nventi o ormat i on of di astereoneric am des by

onot 1 o3 DHL UGRARHENY S STIORS- 1t HE T PRGN or w t b an
optlcal BY3ACHIMEJGROMAERY | G-ALPRYLPYRROUIBINGD-@S, that derived from (+) or

by the é#%@ﬁﬁ%ﬁ@%@@m%r@m@%ﬁ%ﬁég W CLG ) poanaehani c actd o
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the 1iKe.o 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;
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3-(
3-(
3-(
3-(
3-(
3-(
3-(
3-(
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Addi ti onal nethods for the resolving the optical isoners are known in the
art. Such nethods include those described by Jaques J, Collet A, & Wlen S
in "Enantioners, Racenates, and Resolutions”, John Wley and Sons, New
York (1981) Optical active conpounds cag al so be prepared from opti cal
active starting materials. N-oxides 1In the context of this invention an

N-0xI des feiANaReRaH] (IRBPIHENYY 21 MROP I BVRRELIDIN-3MHNS. | ncl uding a

nltrog f 7an aronatl c non- aromati c

N het o ORENB IR OPHENYL ko FRORY LR RDLIDA- Bt am no For

exa”p'% ?%NL%%P?JENYE)%MWRWRROLWWpyrIdyl may be the
1-oxy-p or -4-

101y gt A S LDeRe R O BTN RO IR Slpondi gt agen bace

using a-p QIISGﬂﬂDIFq_ﬂM)R@PHENW 1aBFAYLPYRROEIDINE3-@gn 19 peroxide in the
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di chl or @3- (B4AIFEUDROREIENY 8- bPR@P WP YRROBIHN-BOL;n chl or of orm or
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(+) (3 5 DIFLUOROPHENYL)-1 PROPYLPYRROLIDIN-3-OL;
(-)-3-(3,5-DIFLUOROPHENYL)-1-PROPYLPYRROLIDIN-3-OL;
(-)-3-(3-CHLORO-5-FLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL,;
(-)-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;
(-)-3-(3-CHLORO-2-FLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL,;
(-)-1-BUTYL-3-(2,3-DIFLUOROPHENYL)PYRROLIDIN-3-OL;
(-)-3-(2,3-DIFLUOROPHENYL)-1-ISOBUTYLPYRROLIDIN-3-OL,
(-)-3-(2,3-DIFLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL;
(-)-1-ALLYL-3-(2,3-DIFLUOROPHENYL)PYRROLIDIN-3-OL,;
(-)-3-(2,3-DIFLUOROPHENYL)-1-(2-METHOXYETHYL)PYRROLIDIN-3-OL;
(-)-1-BUTYL-3-(3,5-DIFLUOROPHENYL)PYRROLIDIN-3-OL;
(-)-1-ALLYL-3-(3,5-DIFLUOROPHENYL)PYRROLIDIN-3-OL;
(-)-3-(3,5-DIFLUOROPHENYL)-1-(2-METHOXYETHYL)PYRROLIDIN-3-OL;
(-)-3-(3,5-DIFLUOROPHENYL)-1-ISOBUTYLPYRROLIDIN-3-OL;
(-)-3-(3,5-DIFLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL,
(-)-3-(2,3-DIFLUOROPHENYL)-1-(3,3,3-TRIFLUOROPROPYL)PYRROLIDIN-3-OL;
(-)-1-(CYCLOPROPYLMETHYL)-3-(2,3-DIFLUOROPHENYL)PYRROLIDIN-3-OL;
3-(3,4-DIFLUOROPHENYL)-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;



Ar is selected fromthe group consisting of phenyl, thiophenyl, furanyl,
2-pyrimdinyl, oxazoyl and thiazolyl; Rl is selected fromthe group
consisting of Fand C; R2 is selected fromthe group consisting of F and
C; R3is selected fromthe group COHSI ting of H M, Et, n-Pr, n-Bu,
i-Bu aIIyI and CH3OCH2CH2-, X is sel ec?ed fromthe group consisting of F
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(8), 20+)-3-(2,3-DIFLUOROPHENYL)-1-ISOBUTYLPYRROLIDIN-3-OL;
(+)-1-ALLYL-3-(2,3-DIFLUOROPHENYL)PYRROLIDIN-3-OL,;
(+)-3-(2,3-DIFLUOROPHENYL)-1-(3,3,3-TRIFLUOROPROPYL)PYRROLIDIN-3-OL;
(+)-1-(CYCLOPROPYLMETHYL)-3-(2,3-DIFLUOROPHENYL)PYRROLIDIN-3-OL;
(-)-3-(3-CHLORO-5-FLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL;
(+)-3-(3-CHLORO-5-FLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL;
(+)-3-(3-CHLORO-5-FLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL;
or a pharmaceutically acceptable salt thereof.

Any combination of two or more of the embodiments as described above is considered
within the scope of the present invention.

Pharmaceutically Acceptable Salts

The chemical compound of the invention may be provided in any form suitable for the
intended administration. Suitable forms include pharmaceutically (i.e. physiologically)
acceptable salts, and pre- or prodrug forms of the chemical compound of the invention.

Examples of pharmaceutically acceptable addition salts include, without limitation, the
non-toxic inorganic and organic acid addition salts such as the hydrochloride, the
hydrobromide, the nitrate, the perchlorate, the phosphate, the sulphate, the formate,
the acetate, the aconate, the ascorbate, the benzenesulphonate, the benzoate, the
cinnamate, the citrate, the embonate, the enantate, the fumarate, the glutamate, the
glycolate, the lactate, the maleate, the malonate, the mandelate, the 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.



or Formula (10): (10), or Formula (11): O 3 NR (11); wherein R, R2, R3
and X are as defined above, and the pharnaceutically acceptable salts
thereof. Suitably, Rl is F. R3 may be Et or n-Pr, and is preferably n-Pr.
Wen R3 is Hor Me, R2 may be F. In ongzenbodi nent, R3 is Me. Another
enbodi nent of the present invention is the pyrrolidinols, i.e. wherein Xis
OH. N-oxides according to the invention include:

3-(3-chl oro-2-fluorophenyl)-3-fluoro-1-nethyl pyrrolidine 1-oxide;

3- (2, 3-lditbalcontexhenthis identianthe oniemrsaltely ot Ni¢anitaising-esxnpeynds are also
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3- (

3- yrrolidine 1-ox

3- (2 4 @lkwmrwm;ﬂaétﬁytnewemajﬁﬁ@n1urﬁ@taﬁ§4 P e eusiond nalésyi %lum salts.

3- (4 chl or o- 2-f | uor ophenyl ) - 3-f | uor o- 1- nethylpyrrolldlne 1- OXIde

3-(2- ro- 4-f 1 uor ophen I) flu met h i,di.ne 1-0Xx

3-(2 %‘WB@P&E%‘% ) RrEX Sriq Bresohig H{JPM sBitrobiss ordfe aﬂa/entlon include

3-( 4- ¢ hé>armpl@s foff soitatplb enydnugs-df the sobstanedhutenrdingl todhe énvieniondecluda 1
compounds modified at one or more reactive or derivatizable groups of the parent
compound. Of particular interest are compounds modified at a carboxyl group, a
hydroxyl group, or an amino group. Examples of suitable derivatives are esters or

amides.

Specific examples of prodrugs of the compounds of the present invention are the N-
oxides mentions below and the following N-hydroxy-derivatives:
3-(3-chloro-2-fluorophenyl)-3-fluoropyrrolidin-1-ol;
3-(2-chloro-3-fluorophenyl)-3-fluoropyrrolidin-1-ol;
3-(2,3-dichlorophenyl)-3-fluoropyrrolidin-1-ol;
3-(2,3-difluorophenyl)-3-fluoropyrrolidin-1-ol;
3-(4-chloro-2-fluorophenyl)-3-fluoropyrrolidin-1-ol;
3-(2-chloro-4-fluorophenyl)-3-fluoropyrrolidin-1-ol;
3-(2,4-dichlorophenyl)-3-fluoropyrrolidin-1-ol;
3-(2,4-difluorophenyl)-3-fluoropyrrolidin-1-ol;
3-(4-chloro-3-fluorophenyl)-3-fluoropyrrolidin-1-ol;
3-(3-chloro-4-fluorophenyl)-3-fluoropyrrolidin-1-ol;
3-(3,4-dichlorophenyl)-3-fluoropyrrolidin-1-ol;
3-(3,4-difluorophenyl)-3-fluoropyrrolidin-1-ol;
3-(3-chloro-5-fluorophenyl)-3-fluoropyrrolidin-1-ol;
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.



5- dlfluorophenyl) 3-fluoro-1-nethyl pyrrolidine 1-oxide;
180 rophenyl)-1-et hyl pyrrolidin-3-ol 1-oxide; and
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present invention with an optically active chloroformate or the like.

3-(3, 4-di fluorophenyl)-3-fluoro-1-nethyl pyrrolidine 1-oxide;

3-(3, 4-di chl orophenyl)-3-fl uoro-1-nethyl pyrrolidine 1-oxide;
3-(3-chl oro-4-fluorophenyl)-3-fluoro-1-nethyl pyrrolidine 1-oxide;
3-(3-chl oro-5-fl uorophenyl)-3-fl uoro-1- gethylpyrrolidine 1- oxi de;
3- (3, 5-di chl orophenyl)-3-fl uoro-1- nethQ pyrrolidine 1-oxide;

3-(3,

3-(3-c

3-(2,

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



The conpounds and conpositions according to the invention can be used to
treat affective disorders including depression and bi polar disorder. They
can al so be used to treat schizophrenia and schi zophreni form di sorders. The
conpounds and conpositions according tegthe invention can be used to treat
anxi ety disorders including generalized anxiety disorder (GAD), specific
phobi as h t
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acid) ifFomhda(ar striatumafter system c adm nstration of test conpound

(100 prmol/kg s.c.). Expressed as the %increase fromcontrol value. For
met hod see the encl osed descripti on.RT 23
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2 _-Ar

R™ i =
X N—R

(7)

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 Cl;

R® is selected from the group consisting of H, Me, Et, n-Pr, n-Bu, i-Bu, allyl and
CH3OCH,CHj,-,

X is selected from the group consisting of F or OH; provided that when X is OH, R®is
not H;

and the pharmaceutically acceptable salts.

Of particular interest are prodrugs having Formula (8):

R R’

or Formuia (9):



Orwaittivt Exanpe&; ;" DOP\, AC ,t6-4tigyae, Exanple 4 of W20051121092 +
107 Exanple 5 of W?20051121092 + 185 Exanple 8 of W2005/121092 + 121
Exanpl e 2 of W2005/121092 + 169 ' Conparative Exanples fromprior art; Ref
1. J. Med. Chem 1994, 37, 2735; Ref 22 Bi oorg. Med. Chem Lett. 1997, 7,
241-246. Ref. 3; WD 2005/121092. 2Data’taken from Table 2 in Ref 1. 2Data
taken from Table 2 in Ref 2. The daga fromthis reference is DOPA
accunul ati on and not DOPAC. DOPAC ahd DOPA are both a neasure of the

i ndirect change in concentrat ipx dopamine in the brain of the
experinmental animals. An increase NOPAC and_ DOPA | evel s show an

i ncreased synthesis and turnover ¢ opam ne ®n the system DOPA
accunul ati on neasures the increase™N# o-Conlcentration of

3, 4-di hydr oxyphenyl al anine in the strigt3 8g1 Ons of the brain. DOPAC
measures the increase in the concentrati om@f 3, 4-di hydroxy phenyl acetic
acid in the striatal regions of the br&jn. There is a strong rel ation
bet ween DOPA and DOPAC )

or Formula (10):

R
r
2
R teR®
X N
(10),
or Formula (11):
R1
RZ
,+ 3
—R
X N

(11);
wherein R', R?, R® and X are as defined above, and the pharmaceutically acceptable
salts thereof. Suitably, R' is F. R®* may be Et or n-Pr, and is preferably n-Pr. When R® is
H or Me, R? may be F. In one embodiment, R® is Me. Another embodiment of the
present invention is the pyrrolidinols, i.e. wherein X is OH.

N-oxides according to the invention include:
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-chioro-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;



24 It can be seen that - upon admnistration - those of the tested
conpounds described in WO 2005/ 121092, J. Med. Chem 1994, 37, 2735 and
Bi oorg. Med. Chem Lett. 1997 produce a significant increase in striatum
DOPAC | evels. In contrast, conpounds obqthe present invention have
surprisingly shown to provide a weak effect in striatum DOPAC | evels. On
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short, raque- rat,s are admni stered the test conpoun
m nut es%:gaq?ﬁwgaﬁeéﬁ%ﬁlﬁ%ﬂ'F\"ﬁﬁ‘ymyér%'@f%e f'z%ld(ﬂ'y t aken ou'[rp and
di ssect®{3-chilveo-Stitucrophemnyd)-1 agihy pyrrélidiz-Srolairdxidebsediuent | y quantitatively
anal ys ht b 1 0l 0f D by neans of HPLC and
el ectrce)‘g'lg%’?ri&(lgﬁ'&égﬁ%é)fl}grﬁrbﬁwgﬁé@éry@fpgﬁo@%m S used for each test
conpound/ vehicle is 4/ group. The m crodial ysis techni que (Ungerstedt,

Herrer a- MuieettdrdoStindgd - 1982) is a well established technique for

measur i X urar |evels of neurotransmtters (Ungerstedt.  1991), The
i cr odi Bgejgv@ppee%pame e LAY Pensed e rdata R lﬁﬁa%'@&fouaoﬁ? thee
n?][loam' étﬁ}téxt&ﬁsmlstimﬁ]rﬁioﬂﬁhe |gepieacsin goarhisag 6hgor etordGitamd rgplaceddy e
effects_,0 ne estahlis ti res sin
he' st r7aLARaRG 2dhins Fise e L TRPR 4l BRI R ARL AP RS
pr esent nimbenusuatly (fun iresatura.0hhe IEbellingmit allof easyrauantitativedssectiasy ofleach
corrpoungai &8 ung noted in the figure legend. Effects on dopam ne and

nor epi nephrine 1h cortical regions Cognition The cortical circuitry
underlying cognitive functions including nenory, attention and worKking

Menory tRdbeies carrgﬁhmébfme FvehaoRheyobe usarll SABRRIr@Istc REBIE OAglio
mnerv%ﬁeﬁj by ascendin d%&%m ner.gi ¢ .an npre i,nephr i %EI.C ro ecttl ons
(Her i SERPRERPVBPRIRIEAISHIEHN VAIRGS BiF9BRgHG [MeSoRRs, AeJph/H KO rGehtg

t hr oughinfgidgl. receptors, enhances cognitive functions, while hypofunction
of the cortical DA transm ssion produces specific cognitive deficits
(reviewed in Col dnman- Rakic, 2004). Likew se, norepinephrine has been found
to enhaﬁraelab@@adn'soreetfQfdbeiimmtimrmemuwwou@j@ﬁafie@s Ane ragighuelidenasa
post - sy t Bt [ Sidh X A
TR i S e ek Y
are t henvepiinn ihedadionwcids & riedgraply %%Wtﬁeamn"ﬂa( grieruphp, H (thitium), °C,
schi zopficeMa@,'®'¢o?t)i &8), ab4 "8eficiency is regarded as a key feature
underlying cognitive dysfunctions (Perlman et al., 2004, Col dman-Raki c,

2004). One nechani sm by whi ch such cortical DA hypofunction is believed to
ari se iBhaphgsitaldesthodifeddeteicting i keielad iisonéroiCoRPresetdnventgpansay lbeadi ng

to exa j ; eq: [ :

el i i ey e oo EiniesH ToRiRBrante HEEh)E pilly PR gﬁﬁﬁ?%'ﬁ%@ﬁ?tﬁdt he
cort ex [empgrapsy (SEGE), Mﬁgﬂg?glﬁ Resgmanpenagioseory (MREQoMpanetic s nut ati on
of COMIRESo@HRRL InfeRjing (MRMK &fd (Corh pliedORNAEIrgy %nﬁ’@rpr$GAT§,@rat ed to
cognitive B.er .ornmpnce | n heal thy individuals. Apart Trom anonalies, a
vari et ycQfPHa %’r"gﬁlﬁ’ﬁ%{geneti c pathways are proposed to lead to a
functionally simlar state of cortical dysfunction in schizophrenia,

mani f este e.characteristic abnormalities of cognitive functions seen
in schi%gﬂﬂggcrﬁﬁgcﬁg’th@ents (Harrison and Wi nberger, 2005). For instance, a
nunber Biie sogpepnidiaccodingitethieresemicnyentiarop@ssesemanepiaepiring, fdapamMiveA
recept o, i t-3NEb8i 8 th H G} freg1 s on
cogni tlé/%ﬁﬁiéﬁ?%ﬁsgérgy augﬁgﬁr@gﬁ@}\ﬁ 1&§8%@$§0%r@s?(iﬂﬁulg??gg,%§t Pgé tgeni ng

of cor t RAICADPOPPEPIEANS SrOHSBhIMiERaHIG RBEMBRUS C&{I1ral FEIKAUS,SYEHRIM ge
cogni ti meludiHechéy@hsattie doideepPaaitufarhs tetbmasuhds @hbieheie phdirhacesical

( Gol dman- Raki. 2004&. ur hir mor e, s%g&&ethe (gbn%geﬁl iﬁi S I af the cortical
mcr oci?Qﬂ]PW'ﬁo%ﬁ 85 @‘aacf@e edeeqiment g disQFeer f")}i(ﬁgogﬁ@ cl i ni cal
syndr onapnoestimergic systerhs ahe sysiuccbanal cuiet toyditect badidirechcausesDA

transm ssion should not only inprove cognitive functions in schizophrenia,
but al so reduce psychotic synptons. Thus, normalisation of cortical DA
transm ssion would as a secondary effect |ead to nornalisation of
subcortical DA transm ssion, and thus, alleviation of the synptons rel ated
to subcortical hyperdopam nergia (CGol dman-Rakic, 2004, Perlman et al.,
2004). Furthernore, a common feature of atypical antipsychotics,



26 performpoorly on tests specifically assessing prefrontal cortical
functions (Arnsten and Li, 2005). The structure of the cortical circuitry
under |l yi ng these functions suggests that insufficient DA and NE

transm ssion would | ead to the specifi Zzneur opsychol ogi cal deficits seen in
ADHD. Studies on the etiology of ADHD atl point toward disregulation of DA

and NE, _particularly in cortical regi gns. The. pharnmacol ogi cal K treatnents
vai | abiT B SOB RS ANGGATRRRaTS #CNAING; 9 NG vRG oB £OR FHeseshioHEsBand
met hyl pbegmithed gisorddrs ndlinding asarddegeneraiive (e.gramdnta sndageselated ecent

5. 58, SRy s A0E eyBlosieitsl dabieed SR A8 ARSPRETR | oo o

and NE, disetdersj ABHD) Gereprad Paisy, Gilléseda T dunedtes sindsomec bs wall a eognitive

i Nncreaseg; il i 1 S id that cortical,
r at her ?ﬁgﬁ%ﬁﬁ%&gﬁ”@a‘% @?EE@%%C%MR%?%SEQ%BEPS@%‘%Mi al to the
clinical efficacy of ADHD nedications (Pliszka, 2005). Taken together,

ther e | §hg@ohthdtitidd eMeiecdrpdsiBTHPACRIIIRGtH it inviehtian @ahbel gty tpsaton woul d
I nprove D, i ncludin

he. synpt ons of coghitive i ovenent. Furthernore,
the 1ol BRRNEABIERTS Beig HepieRs BT bPBEr SRTHEhg NBIsANELSe RirUssd o
enhancetreat scifizaphréniaad nd¥cHizaprsenifsrodisatdessi nproves cognitive functi oni ng
in cognitive disorders arising fromcauses other than schizophrenia or
ADHD, as well as in healthy individuals. This is supported by the
cor r el affhegobyomada apO\PraResitions/acoaidingdaithe inyeption eardecesadctonsaatt hy
i ndi vi dygl; ; i - di t
pr mat o3 Aoy FEOIERS ftluciig o €HEHiz ey MBI GO B ph iR el
cogni t i RaNEERATpeRE P Theyiaraplsa usefdl 19 trgafmentofisieen éﬁ@F@fﬁ- di sorders
(Arnsten, 2004, Gol dman- Rakic, 2004). Consequently, the conpounds accordi ng
to the esent invention.wll be useful to.treat the tonms_of ADHD, as
wel | s BRIy BYS RespRurd 9 ecrrEpal vatior B5Ve bren SHPRRIG hgtas SR
r egi onakkiyaxelldat levels ofctopaseine iamdawrepinapbhie imtheNtererat icotex ianddndome
anti depéggésaagoggpét%ﬁ] A common trait for all clinically effective classes
of antidepressants Is an elevation of the |levels of dopam ne and
nor epi nephrine in the cortex (Tends, Carboni et al. 1994; MIlian, Lejeune

o 1 £ az ANl SORGHERIERY B0 PIEEH iVeiloh HoRid sl SMokdant Besant
O e A A e s L L S ey
and Devattionsrofahe coinpiund8@escribed drotheoprivtsart: [Tiusette icom g nais &xf ehé

thi s supfpsers EkRieT Seks Eruletiind AR sR aRRhEobaT R e e Frour es
1- 1ﬁ) . Furthernore, nor ep: nephrine is strongly involved in the neur ona:
Cor t oy TBRPTETH el in (ORAC RYES ol ralpAeA oo okl ) Be 2

nor epi néiREYR&fier SHSIRITHG PERImEATIoR st GrrarRowid Bl MTQIKE80 ) FXRressed) .
1999, By8lthd9s fitréddefréfr ot vakib, B3R Incthsd 966 itm@blclosednpesaristionnat al ter
cortical norepinephrinergic transm ssion are reported to be effective in
the treatment of anxiety-disorders—Mire-specifi-ecally—NE—+Hpdul ating
conpounds |i ke mrtazapi ne (Reneron), which prpD@iR&Cnar ked| i ncreases in

cortical NE |evels hy a Egﬁ ﬁgs Eg’ ggg 1 than NEgr eypt inhibition (Fig
21), and venl af axi ne.?‘: Jt : & i d J’ywiggﬁgi—b'rti on of

nor epi nephrine re- uptExgenplbdOofiref/e anxi ol yti cal+ pé2fperties|in clinical
studi es (Neuropsychopharmacol ogy, 5th generati pn of _Progress, Lippincott,
Wllianms and W ki ns 2@0mle 6 @6ei.dg0) . Based bm 13 's evi dehce for the
beneficial effects of_ enhanged .cort,ical norepinp Ll ne transn ssi on on
anxi ety disorders, al3%q %ﬁ th{@t-ﬁ'eur abi ol ogi “grg]];)ar‘k;gr aund denonstrating
the crucial role of ' [ in the contfqlygef anxiety, it is

concl uded that the (%@iﬁg?’?{@f FEEJ present—arent+-oen,—whi-eh produces
mar ked i ncreases in|@xainsalodNt ref.l2 be ef fect v&63°n the treat ment of
anxi ety disorders. Exanmptes according to the invent ison (Figures 1-10)
Figure 1. Exanple 1,|B@mpledlidikgret2 p.f. cortex @i nes Exanple 1 is

injected (s.c.) at time-polnt T depicted in Figure 1 represent
percent of control i #mﬁé?ﬂﬁ%9@§2ﬁ1 al §_52.1 The nicriodi al ysis was
performed in awake a%g aE Eﬁglsy flwgﬂg@%@?@éﬁgzmpam1% = DA; Norepi nephrine =

NA; Serotonin = 5-




Ficture 2. Exanple 1, 50 umal/kg s.c. striatumamnes Exanple 1 is
injected (s.c.) at time-point 0. The values depicted in Figure 2 represent
percent of control in relation to baseline values. The mcrodial ysis was
performed in awake and freely noving rags. Dopam ne = DA; Norepinephrine =
NA; Serotonin = 5- HT, Error-bars=SEM Fi gure 3, Exanple 2, 50 urnol/kg s.c.
if. cortex amnes Ekanple 2 1s Iinjected (s.c.)| @#’PIE% p’oi nt 0. The val ues
depicted in Figure B represent percent of cont rel atijon to baseline
val ues. The microdi aDmmpaMe@:dmpluaﬂ in awalé’é-lam:e_at&eeel y noving rats.

Dopam ne = DA; Norep e.5 HT; Errar-bars=SEM
Fi I(‘Cg)ure 4. Exanple 2 *8 PHEWXV&PO%?%Q um ?QZ\ Exanpgle 2 is injected
(s.c.) at tinme-point EQamB@F@'W@?OgSH'Z%gg in _Fqure 4 represent percent

of control in rel at fep—to—-basetne—valuves—Fhe—m-erotialysHs was perforned
in awake and freely| FRdiiple 8f WOR0QBM2NE92 DA+ ht epl nephrfi ne = NA;
Serotonin = 5- HI; - = i — Exarmple 9,715Q unel / kg s.c.

of cortex anines, Expmple2iof WQRE05E31082. ) |at 169ne- poi nt| 0. The val ues
depicted in Figure 5 represent percent of control in relation to baseline
val ues. The m crodi al ysi s—was—perforfetd-+h—awake—and—freely noving rats.

Dopari ne = DA; Norepi nephrine = NA ‘Ser dt DAMAE 5- HT;| Error-bars=SEM
(05 S DaPbaint o [EMriples SLL SUMLALOGR PP C 0 St Ther con
of control in relation toBxasgllénde val ugsO The nmicrodi|al ysis was perforned
isgrg}[/vgﬁienagd; rHle?I )Iér Fg\r“ B%Xr@at S. _Dopam ne 1:6 DA, Norepilnephri ne = NA,
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"Comparative Examples from prior art; Ref 1: J. Med. Chem. 1994, 37, 2735; Ref 2:
Bioorg. Med. Chem. Lett. 1997, 7, 241-246. Ref. 3; WO 2005/121092. %Data taken from
Table 2 in Ref 1. *Data taken from Table 2 in Ref 2. The data from this reference is
DOPA accumulation and not DOPAC. DOPAC and DOPA are both a measure of the
indirect change in concentration of dopamine in the brain of the experimental animals.
An increase in DOPAC and DOPA levels show an increased synthesis and turnover of
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



Fi ure 7: Exanple 11 50 unol/k s. cortex amnes Exanple 11 is injected
(s.c.) at time-point 0. The values depicted in Figure 7 represent percent
of control in relation to baseline values. The m crodial ysis was perforned
in awake and freely noving rats. Dopan?ge = DA; Norepi nephrine = NA;
Serotonin = 5- HT; Error-bars=SEM Fi gu 8. Exanple 11,,,50 unol/ku s.c,
striatumam nes Exanple 11 is injected (s.c.) at tine-point 0. The val ues
depicted in Figure 8 represent percent of control in relation to baseline

\[/)gl ues. |tThf UAE' saardinat yabﬁn waministrafore thdse @f\mé@egted ch_:bnfpduhdﬁlgésaﬂbé@ir’ﬁ-

am ng, s ~PA; reRin [ = DA N Frd- BN RO -bar s=
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i nj ect eprodsice.g sighificamenpreiase if striiemVROBRAE depisctrecontragtj gpmpodnds pf theent
er cent I i i T i j i
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el o oGBS ral Pl debeedribaTs Al P etiol ol ih o rRealrel ool o

baser nSXUAFRIBET ISR F UeRAT ey G RO P ASaes PRk ie ENGTORIAB'S. o ng

rats. Deyehnigue, whil©gispNoying noaptatinnestwadk efftodbnsubcertical t8techolamines

Error-b T 29~Conpar ati ve Exanples (Figures 11-21) qurp 11.
(S) -(-)@mﬂﬁﬁ%onvi j ohenv1l- 1-propyl piperidin (Exanple 16 in J. 1vied.
Chem 1994, 37, 2735) 50 unmol/ko s.c. striatum

(S) - (+3ph3=z ; .- ihperidine is injected (s.c) at
time- po%f@twh%vﬁéﬁggmglgdgﬁitﬁé%lwélﬁgﬁll represent percent of control

i n rel af N@Measupaent pldthedissug comant of BILRMGIiI§ well egkabliseed dn teifield Afwake

and freglggaf@Vsinge ke $960aPmNBHIRt, TdM SpPMag eSIDINBIY rate are MAmiTRIEahe =

S-HT Er fedt bé’%b%ﬁ%g'g'o minutes prior to decapitation. The brain is rapidly taken out and
dissected. The striatum is rapidly frozen and subsequently quantitatively analysed with
respect to its content of DOPAC by means of HPLC and electrochemical detection. The

number of animals used for each test compound/vehicle is 4/group.

The microdialysis technique (Ungerstedt, Herrera-Marschitz et al. 1982) is a well
established technique for measuring extracellular levels of neurotransmitters
(Ungerstedt 1991). The microdialysis technique was used to measure the effect of
drugs upon the monoamine transmitters. The appended graphs (Figures 20 and 21)
show the effects of one established antidepressant (mirtazapine) upon monoamines in
the striatum and frontal cortex, as well as for compounds claimed in the present
invention (Figures 1-10). The number of animals (n) used for each compound tested is
noted in the figure legend.

Effects on dopamine and norepinephrine in cortical regions

Cognition

The cortical circuitry underlying cognitive functions including memory, attention and
working memory comprises a network of glutamatergic and 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



Figure 12. (S)-(343-nethvlsul fonvl)Phenyll-1-pronle 6 in J.,hile Chem
1994, 37, 2735) 50 unol/ko s.c. p.f. cortex
(S)-(-)-3-[3-met hyl sul fonyl ) phenyl] - 1-propyl piperidine is injected (s.c) at
time-point 0. The values depicted in Fpgure 12 represent percent of control
in relation to baseline values. The mcrodialysis was perforned i n awake
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only |mprove cognitive functions in schizophrenia, but also reduce psychotic symptoms.
Thus, normalisation of cortical DA transmission would as a secondary effect lead to
normalisation of subcortical DA transmission, and thus, alleviation of the symptoms
related to subcortical hyperdopaminergia (Goldman-Rakic, 2004, Periman et al., 2004).
Furthermore, a common feature of atypical antipsychotics, hypothesised to underlye
their superior efficacy and fewer side effects compared to other antipsychotic
compounds, is their ability to increase cortical dopamine (Moghaddam and Bunney,
1990, Deutch et al., 1991). It is important to note that the principle described in this
invention to achieve cognitive enhancement and antipsychotic effects is dependent on
regionally selective cortical increase in DA and NE, while increases in subcortical, eg
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



Fi oure 18. Exanple 2 of WD 2005/12109250 unnol/ka s.c. striatum am nes
Exanpl e 2 of WD 2005/121092 is injected (s.c) at tine-point 0. The val ues
depicted in Figure 18 represent percent of control in relation to baseline
val ues. The m crodi al ysis was perforrre% in awake and freely noving rats.
Dopam ne = DA; Norepi nephrine = NA;, Se gtoni n = 5-HT; Error-bars=SEM Fi gure
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sel ective overview Bl PSYCHI ATRY 2005; 57: 1215- 1220.

Taken together, there is solid evidence that enhanced cortical DA and NE transmission
would improve the symptoms of ADHD, including cognitive improvement. Furthermore,
the role of cortical DA and NE in cognitive functions implies that enhancement of
cortical DA transmission also improves cognitive functioning in cognitive disorders
arising from causes other than schizophrenia or ADHD, as well as in healthy
individuals. This is supported by the correlation between COMT activity and cognitive
performance in healthy individuals (Perlman et al., 2004) and by numerous studies in
rodents, primates and humans concerning the influence of cortical DA and NE on
cognitive functions in healthy states as well as in different disorders (Arnsten, 2004,
Goldman-Rakic, 2004). Consequently, the compounds according to the present
invention will be useful to treat the symptoms of ADHD, as well as cognitive disorders in
general, due to their ability to produce regionally selective increases in cortical DA and
NE.

Anxiolytic and antidepressant actions

A common trait 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-




31 Harrison, P.J. and Weinberger, DR (2005) Schizophrenia genes, gene
expressi on and neuropat hol ogy, on the matter of their convergence.

Mol ecul ar Psychiatry 10: 40-68. Mghaddam B. and Bunney, B. S. (1990)
Acute effects of typical and atypical aptipsychotic drugs on the rel ease of
dopam ne from prefrontal cortex, nucleus accunbens, and striatum of the
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dopam nergi ¢ and noradrenergic transmssion in the frontal cortex:

rel evance to the actions of antidepressant agents."” J Psychophar nacol

14( 2): Biamples dccordingto the itvemidon (FRuresdu1@nd G D Chiara (1994).

"I ncrease of extracellular dopamne in the prefrontal cortex: a trait of
drugs with antidepressant potential ?" Psychopharmacol ogy (Berl) 115(1-2):
2g5-g. Figpre 1. Example 1, 50 umol/kg s.c. p.f. cortex amines

Example 1 is injected (s.c.) at time-point 0. The values depicted in Figure 1 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 2. Example 1, 50 umol/kg s.c. striatum amines

Example 1 is injected (s.c.) at time-point 0. The values depicted in Figure 2 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 3. Example 2, 50 umol/kg s.c. p.f. cortex amines

Example 2 is injected (s.c.) at time-point 0. The values depicted in Figure 3 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 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




Arnsten, A. (2004) Adrenergic targets for the treatnment of cognitive
deficits in schizophrenia. Psychopharnacol ogy 174:25-31. METHODS OF
PREPARATI ON The conpounds of the invention may be prepared as outlined

bel ow in Scheme 1. However, the inventi ggn is not limted to these nethods.
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conpounds of the invention is outlined belowin Schene 1. Schene 1 RI\
Ar-7Z
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Figure 7: Example 11 50 umol/kg s.c. p.f. cortex amines

Example 11 is injected (s.c.) at time-point 0. The values depicted in Figure 7 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 8. Example 11, 50 umol/kg s.c. striatum amines

Example 11 is injected (s.c.) at time-point 0. The values depicted in Figure 8 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 9. Example 12 50 umol/kg s.c. striatum amines

Example 12 is injected (s.c.) at time-point 0. The values depicted in Figure 9 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

Fiqure 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




The substituents in Schene 1 are as follows: Zis a |leaving group, Ais

al kyl or a protecting group, Ar, Rl, R2, and R3 are as defined above.
xidation from (Il11) to (IV) can take place using standard oxi di sing
procedures and reagents (e.qg. Handbookzgf Reagents for Organic Synthesis -
Oxi di sing and Reduci ng Agents. S.D. Burke, R L. Danheiser (Eds.); John.
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St?rtch,Fiégfd""l@.t@Eé}'ﬁpII@B @ﬁWC?IQ@OSHfmOgelﬂtlﬂxm&Ekglsrdt.%maitumSamEmebi nder such as
el ati or | - 5 i.ne,. and ,a [ubricant. as_agnesi um. .

T ear arxatbaRcs IS o035 Guedpd 8 oot LR BopeY e S So IR RRRIAR 1 e

| i ke, afigutehth remrepeetspardenndfocdrdtol @t selatidn wosasetine aal uess Theaniceapialyed, t he
cores . j . ' _ .at ed

col uti REGRRHBAnas ifaRELe %ﬁg.f%g. oI sfE. 5981 Bfhenc D & RHephFRE = 9"
di oxi dNAahearateein|s 41T ArioshessT9eMy, the tabl et can be coated with a

pol ymer known to the man skilled in the art, dissolved in a readily
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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




coatings in order to readily distinguish between tablets containing
different active substances or different anounts of the active conpound.
For the preparation of soft gelatine capsules, the active substance nay be
adm xed with e.g. a vegetable oil or pglyethylene glycol. Hard gel atine
capsul es may contain granules of the attive substance using either the
mentioned excipients for tablets e.g. |actose, saccharose, sor@i tol,

manni toY?'U§§-aTQ§16§CFP€'.36/.3'%W@ﬁﬁ)@r@f'ﬁggle,‘ awake andHrealy BIoving [apellppayine =
cel | ul opga; flrépiatphrte 9NAESEbtdren =A-5(T; IBrmritdsseGENREN sol i ds of the drug
can be filled into hard gel ati ne capsul es. Exanples of tablet and capsule
formul ations suitable for oral admnistration are given bel ow. Tabl et

| ng/ t abFigureét vipBxard pie08 ba ¥l 2006H.2200280 Ihollk@scapfetod@e sodi unil2. 0 Mai ze

starch pashoid 8% Woj el B)Boads 1ansa ¢E) st Bkl 6, TP Sliel Y dable!

Conpound:! ctose . . _ , o
Figure 17 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

Eigure 18. Example 2 of WO 2005/121092 50 umol/kg s.c. striatum amines

Example 2 of WO 2005/121092 is injected (s.c) at time-point 0. The values depicted in
Figure 18 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

Eigure 19. Example 2 of WO 2005/121092 50 pmol/kg s.c. p.f. cortex

Example 2 of WO 2005/121092 is injected (s.c) at time-point 0. The values depicted in
Figure 19 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 20. Mirtazapine (remeron) 10mg/kq s.c. p.f. striatum

Remeron is injected (s.c.) at time-point 0. The values depicted in Figure 20 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 21. Mirtazapine (Remeron) 10ma/kg s.c. p.f. cortex

Remeron is injected (s.c.) at time-point 0. The values depicted in Figure 21 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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Lact ose Ph. Eur488.5 Magnesiunil.5 36 Dosage units for rectal application
can be solutions or suspensions or can be prepared in the form of
suppositories conprising the active substance in a mxture with a neutral
fatty base, or gelatine rectal capsul eg9 conprising the active substance in
adm xture with vegetable oil or paraff| moil. Liquid preparations for oral

application the for ) S,0r, su nsi Q exanpl e
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Dependi ng upon the disorder and patient to be treated and the route of

adm ni stration, the conpositions may be adm ni stered at varyi ng doses. The

dosing will also depend upon the relation of potency to absorbability and

the frequency and route of adm nistratggn. Such doses may be adm ni stered

once, twice or three or nore tines daily. The conpounds of this invention

can be %%'nbsf ered to subjects in doses ranging fromO0.01 ng to 500 ng per
body i

kg of wei ght r day, although variations will necessarily occur
dependi ngupon t he i ght \I8fX@nd condiiion of the subject being treated,
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t he dosage level is such that a ser condgentration of between 0.1 nMto 10
pM of the conpound is obtained. inventlion is further illustrated in the
exanpl es bel ow, vvhiclb' no are intended to limt the scope of the

i nvention. Exanpl e L Af—)- 3A°3, 54D El HENYL) - 1- ETHYLPYRROLI DI N-3-0L In
a seal ed tube a m tUFE" enant i ONEr f

3-(3,5-di fl uorophenyl rrolidin-3-ol (0.47 g, 0.85 nmmol ), acetonitrile (4
m.), sodi um carbon (0.11 g, 2.12 mmol) yand i odoet hane (0.13 g, 0.85
mmol ) was stirr at anbient tenperature for 72 h. Water (30 nlL) was added
and theﬁqueous phase was extracted with ethyl acetate (2x50 nlL), the

combi ned dr gapte, phaskerfectien i ed (Ngfgm) evaporated. Purification by

fl ash chr@fafography —om—sitita gel ( %at e/ met hanol, 1:1) gave the
title cgipou All g).= -21.4 ( angl )~ e amine was converted to the
oxalic acid Salt and recrystallized frOhh et hanol / di i sopropyl ether: Mp.
111-112 C; M mz (relative intensity, 70leVv) 227 (M, 19), 212 (15), 141
(15), 127 (15), 71 (bp). Exanple 2:
(-9-3-(3, 5- DI FLUOROPHENYL) - 1- ETHYLRPYRROLI R}yiaidsOL I n a seal ed tube a

m xture of enantionmer El of 3-(3¢5-diflugrophenyl)pyrrolidin-3-ol (0.14 g,
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chromat ography on siliga gel (ethyl acetat & netﬁ%{'r‘nol, 2:1to 1:1) gave the
title conpound (0.114). [o]D = +18.7 (nethaflbl). The amine was converted

to the oxalic acid galt and recrystallized from ethanol /diisopropyl ether:

Mp. 137R139C ; n z (relativeintelpé\ity, 0 eVv) 227 (Mwm+, 19), 212 (15),
141 (15), pp27A19), 71 (BRron Ar _
RZF N\ i RZ/ N\"O
FOH R F.OH R’

() (V)

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 (lII) to (IV)
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.



Exampl e 3: 3-(3- CHLORO- 4- FLUOROPHENYL) - 1- ETHYLPYRROLI DI N- 3-OL Preparati on
according to Exanple 2: 3-(3-chloro-4-fluorophenyl)pyrrolidin-3-ol (0.31 g,
1.46 mml ), acetonitrile (3 nL), potassiumcarbonate (0.20 g, 1.46 mol),

i odoet hane (0.12 nL, 1.5 mml). Mcro ye irradiation at 100C for 20
mnutes. Purification by HPLC on Waters 'OBD C18, 51.tm (MeOH 33nM NH3,
55:45). Yield: 0 19 The a ne was converted to the fumaric acid salt and
recryst thyl ether/diisopropyl ether: Mp. 157-158 C

; M5l in ém@thet ayﬁectm@nﬁnehﬂon Povidgs Re| (piarmageutit céMpositions (coB) prisla

br opar af o ehpe B cdve it obtreschaMeetagtbad Rk Vibhor v
(0. I30 g, 1.50 mmol), acetonitrile (3 L), potassium ?arbonate (0. iéog,c ]}6r50
20 m nut ﬂg?ﬁ%ﬁ??ﬂ@ﬁ%ﬁn%*e%r@%*%#@%gaﬁﬂ@éﬁgﬂs BB R st e,
1:1). TReMAAVAES @b@ec@msem&leuerﬂt@rt radthein e "aereatl@e %H@qr@emyspm | i zed
from et bfyyhhd ﬂm@mwgam&%erdsoharﬁ@@é dyerf toefbirm Mop-tokik Ha?ﬂ'uaféem

ELSI) at :E\égqéﬂt%&naoﬁ?gg&m Zﬁ( i 14)“212 é‘?bﬁﬁ?al 1. § é?&él) 71
Pr epar ﬁamdradmttmr shitspfttbe Emmnmluelds 'of the present invention include thlo)se fgrcrrele% r\:\?tthr e
3-(3- : nmo

(20 ) PREREREEIEBRRPB A 5Leh B Tnthe hintdndy shote™ T ), 5717

mmol ). Yi eI d: 0.179. The am ne was converted to the oxalic acid salt and

recryst ?h%l SFmbEAM ) BaR béiﬁbﬁfca RILE 8 aa%\ebr@ﬁ & the 170C
I\/B p? | at %verq nt enS|9 \%r r% (elvh p%%% (.7, 157 k %?&&?29
. 72ME¥FAIs0 $amprae subgi@nces used facilitate the pr ductlon of the pharmaceutical
preparation or the administration of the preparations. Such substances are well known
to people skilled in the art and may for instance be pharmaceutically acceptable

adjuvants, carriers and preservatives.

In clinical practice, the compounds according to the present invention will normally be
administered orally, rectally, nasally or by injection, in the form of pharmaceutical
preparations comprising the active ingredient either as a free base or as a
pharmaceutically acceptable non-toxic, acid addition salt, such as the hydrochloride,
lactate, acetate or sulfamate salt, in association with a pharmaceutically acceptable
carrier. The carrier may be a solid, semisolid or liquid preparation. Usually the active
substance will constitute between 0.1 and 99% by weight of the preparation, more
specifically between 0.5 and 20% by a weight for preparations intended for injection
and between 0.2 and 50% by weight for preparations suitable for oral administration.

To produce pharmaceutical preparations containing the compound according to the
invention in the form of dosage units for oral application, the selected compound 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



Exampl e 6: 3-(3, 5- DI CHLOROPHENYL) - 1- ETHYLPYRROLI DI N- 3-OL Prepar ati on
according to Exanple 8: 3-(3,5-dichlorophenyl)pyrrolidin-3-ol (0.34 g, 1.46
nmol ), acetonitrile (24 nL), sodium carbonate (0.20 g, 3.65 nmol),
i odoet hane (0.23 g, 1.46 nmmol). Heated3gt reflux for 15 mnutes. Yield:
0.24g. The am ne was converted to the furnaric acid salt and evaporated to
a soli 44 (5),
173(4) dcdlai@'ggﬁﬁ) d@fﬁ?%aélff@ﬁﬁ%ﬁsﬁ géﬁ\ﬂa%nt thbleff cBMairtRg diférenbactives
3- (3, 4-PrstarrRrerqhfie: r)enganmn PRRRACLIPE OBEAUNE; epar at i on according to
Exanpl e 1: 3-(3,5-difluorophenyl)pyrrolidin-3-ol (0.34 g, 1.7 rrrml)

e (0.17

acetonl di b t 0.3
o 5B proatiatioa o soH Ssiang Cansslaning adive: sbsarea A st PBetn o
B| ot agew!tls elgiteveiforatie SRErqulyethylene givad vilarl getatirancapsuies maytmhtmnt h

oval i o Serblegahing At aibstenrs Sl ol ik mEe R R Ee R ETdRb Y 51" '

131- 132aGtoseMsacahargses satbitod, maneitalj starchad (@\g. pdato(Narchorormgtarghoo), 182
(34),

5203, 50 PBEE ERI e CEIRIER dReinG: 4130 oHiCs O P el of the drug

3- ( 3, 5-GAT peiflieshinddyRIhgelating geRSWes! (0.50 g, 2.5 mol) in acetonitrile
(25 nmL) was added sodi um carbonate (0.34 g, 6. 25 mml) and i odoet hane
(0.39 2.5 l).,and the m xture V\ate 50 .n1L) was
Sdded SERARIES A abBban SeesUA IRy Rlitns S lAIR for ot duBinelftn Ao "The
conbi neselowgani ¢ phase was dried (MySO4) and evapor at ed. Pur| fication by
flash chromat ography on silica gel (ethyl acetate/nethanol, 1:1) gave the
title conpound (0.12 g). The amine was converted to the fumaric acid salt

and | yopabletked fromwater. M5 miz (resgiablet i ntensity, 70 eV) 227 (M,
19), Zléoﬁﬂaéhndl“l (15), 127 (15), 714¢dpp). Exanple 9:
Lactose Ph.Eur 182.75
Croscarmellose sodium 12.0
Maize starch paste (5% w/v paste) 2.25
Magnesium stearate 3.0
Tablet Il mg/tablet
Compound 50
Lactose Ph.Eur 223.75
Croscarmellose sodium 6.0
Maize starch 15.0
Polyvinylpyrrolidone (5% w/v paste) 2.25
Magneéium stearate 3.0
Tablet Il 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 1.8



3- (3, 5- DI FLUOROPHENYL) - 1- PROPYLPYRRCLI DI N- 3-0L Preparation according to
Exanpl e 8: 3-(3,5-difluorophenyppyrrolidin-3-ol (0.54 g, 2.7 mol),
acetonitrile (30 nm.), sodiumcarbonate (0.38 g, 6. 75 nmmol ), iodopropane
(0.26 nmL, 2.7 nmmol ). Yield: 0.22 g. Th; am ne was converted to the fumaric
acid salt: Mp. 136-137C; MS mz (relative intensity, 70 eV) 241 (M, 8),
213 (13), 212 (bp), 182 (34), 64 (60). 40 Exanple 10:

3- (3, 4- DI CHLOROPHENYL) - 1- ETHYLPYRROLI DI N- 3- OL Preparati on according to
Exanpl eDasage (8itd fah rebiad applivatiph)dayr e soldtionSensugpendibre, orlcattbenpeépared

ol 3 el o SpppdsteER PrydRiAe acRg bR ReIR ek Bl flin fndurd
coR\e/re/r Ej taitytkasehor pelatinecealel dapalies coniprisiogyse alc’uv? gdbstanee irmnadmbdure hyl70
g{/) s gw tm}ébg?éﬂl%ﬁﬂ'af gré\@@ gil %éuﬁ@%p t|oW§ oy %r éEE}f&dt’bﬁ m%&%@sihttﬁfe
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3 (3 5- ébéutLQU%FHWM ht Mh@%ﬁwrsugbtarﬁbameé&nJd&cn@e@&hmnﬂléndeﬁbéuﬁgrgfugaagl d
or

.45 L d
- Vet ophd TsAE o alfanal ot AlideEel deBraniea® dvdt pRESASior i oy e
ﬁng t hepaapaesticnsoinay eonkssn baelerihgedeys, tflaeorniglagents, sécaprmeuEnd odi um t

r oxi ate
(heso rggroopneticinbiostis ARIER TG A83A SFAEHHABIERSS holinE) e pRFEl
Purifictie@h by flash chronmatography on silica gel (ethyl acetate/ nethanol,

1:0 to 1:1) gave the title conpound (0.12 g). The am ne was converted to

the oxalic acid salt and recgrystallized from nmet hanol / di. et hyl
et her / dPPRERPS IF’%{?HEQral ﬁ\ﬁpﬁlcgti% By gjestiopean be pr%qaaﬁamanrﬁwwy, 70 eV)

215 ( Mrsolbfion oi@%dtéﬂkolub@ptﬁé}ﬁiacellﬁéal(yﬁ’@ocep@tﬂé%}alt oExtaerptiivel Substance,

3-(3, 4- E}e'ﬂe‘r yina congenjtra'tz‘g froFﬁ)wRS].'EIWEo) Itgl'a%bgho% by weight. These solutions
may also contain stabilizing agents and/or buffering agents and may conveniently be
provided in various dosage unit ampoules. The use and administration to a patient to
be treated would be readily apparent to an ordinary skill in the art.

For intranasal administration or administration by inhalation, the compounds of the
present invention may be delivered in the form of a solution, dry powder or suspension.
Administration may take place via a pump spray container that is squeezed or pumped
by the patient or through an aerosol spray presentation from a pressurized container or
a nebulizer, with the use of a suitable propellant, e.g., dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or other suitable gas.
The compounds of the invention may also be administered via a dry powder inhaler,
either as a finely divided powder in combination with a carrier substance (e.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



Preparation according to Exanple 8: 3-(3,4-difluorophenyl)pyrrolidin-3-ol
(0.38g. 1.9 mmol ), acetonitrile (20 nL), sodium carbonate (0.26g. 4.75
mol ), iodoethane (0.29g. 1.9 mol ). Refluxed 2 h. Purification by HPLC on
Waters OBD C18, Slim (MeOH 33nM NH3, 35765 to 50:50). Yield: 0.26 g. The
am ne was converted to the fumaric acid salt and recrystallized from

2- propanel Ldii.s: I i . -1 : i i t. 70
o) 22 D penobBRrooRs ohatiof Sycpfimains 318 ficidiB) B biRoRIEM,) £
13: 3- (tBe®rDl FLUOROPHENYL) - 3- FLUOROPYRROLI DI NE A mi xture of

1-benzyl-3-(3, 5- difluorophenyl) 34Iuoropyrro|idine (0 65 g, 2.2 mmol) and
ammoni um form ate i n, met hanol was purged with

ni t r ogelurhes d@éﬁillsa‘éﬂ tﬁﬁ*’@iﬂ%@érfﬁbfpr(’wtl%‘)a QdWWt'%@am%iﬂUde\ﬁém

refl uqutefs%d&oh cﬂ'Rbrﬁnﬁbto?ﬂ% PREARaEAtRANSERACET  Meask RiBashiag Go.hEastdn, and
7 h reZ'QdE ctively. The mxture was cooled to anbient tenperature and

filter hr ough a pad of celite. The filtrate was 41 evaporated, aqueous
sodi um carbonate (10% 50 nL) was added and the aqueous phase was extracted

on' o1 | 1105 G LB g lpHetiang Ralies 6 BRI el e raSte TN BRENAR, B0

(0. 14 dhe compasiions may b@(ﬂdmlﬂtsé@'eﬂ(ﬁttvﬁéylbg slopes a de@%!ng vulhalso depen

recryst dd fhedef dtBWJ’W b’s%)Wébll‘ﬁS/ hed: thMﬂ%qgéﬁ@% hhd
| at t t 2 158 (21 151
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120 (32oncentration of between 0.1 nM to 10 uM of the compound is obtained.

The invention is further illustrated in the examples below, which in no way are intended
to limit the scope of the invention.

Example 1:

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

In a sealed tube a mixture of enantiomer E2 of 3-(3,5-difluorophenyl!)pyrrolidin-3-ol
(0.17 g, 0.85 mmol), acetonitrile (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 (MgS0O4) and evaporated. Purification by flash
chromatography on silica gel (ethyl acetate/methanol, 1:1) gave the titte 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



Exanmpl e 15: 3-(2, 4- DI FLUOROPHENYL) - 1- METHYLPYRROLI DI N- 3- OL Preparati on
according to Exanple 26: 3-(2,4-difluorophenyl)-3-pyrrolidin-3-ol (0.44 g,
2.21 mol ), formc acid (6.41 nL), aqueous formal dehyde (40% 5.75 nlL). 85
Cfor 3 h. Yield: 0.395g. The am ne wg;% converted to the oxalic acid salt
and recrystal | i zed from et hanol / et ha /diethyl ether: Mp. 117- 119 C

NB m t Ly, 7 213 2 194 127
(41), Z5§P B)Ive I ena%ym%‘oﬁsﬁ¥ W%Q@Q&%@W%WQM\}%?%'PW@&% ICF\I-fQEOL
Pr epar aBImmua;sr;Wateﬂ 0 mLpnasd dzl edba ndtheBaduedius! prasemdractod Wythreqh (di n- 3- ol

) 960%8?63%'% B GeRsdpioalic wiskwaRHRE TR 48 ¢V Si, -2

aC| d saPurmmilqnemyﬂasracmmznaiognaohymmbaa)g:aldetfttheteteimetmmomapw 1kt her:

gﬂlg (1 O?g 9@@&%@@%%@ £, EX gmolm%%' FYmethafd). Pisamiffe whk cohtértbd0) -
3-(2,3 lasmeylta reerysiwiired Monnethapol/disaprapy ieter: Me. 4370 of

3-(2, 3- dMS"'hﬁ’i qamuwhat@»ﬁéﬂtplmb\m§2pkM(+01Q)‘S 2@2 (359 44@b),. 12 tsynﬂ “ﬁ‘?'e (20
m.), potassium carbonate : and i odoet hane
Example 3:
3-(3-CHLORO-4-FLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL
Preparation according to Example 2: 3-(3-chloro-4-fluorophenyl)pyrrolidin-3-ol (0.31 g,
1.46 mmol), acetonitrile (3 mL), potassium carbonate (0.20 g, 1.46 mmol), iodoethane
(0.12 mL, 1.5 mmol). Microwave irradiation at 100 °C for 20 minutes. Purification by
HPLC on Waters OBD C18, 5um (MeOH/33mM NH3, 55:45). Yield: 0.19 g. The amine
was converted to the fumaric acid salt and recrystallized from ethanol/diethyl
ether/diisopropyl ether: M.p. 157-158 °C ; MS m/z (relative intensity, 70 eV) 243 (M+,
9), 228 (9), 157 (13), 129 (10), 71 (bp).

Example 4:

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

Preparation according to Example 2: 3-(2,3-difluorophenyl)pyrrolidin-3-ol (0.30 g, 1.50
mmol), acetonitrile (3 mL), potassium carbonate (0.21 g, 1.50 mmol), iodoethane (0.12
mL, 1.50 mmol). Microwave irradiation at 100 °C for 20 minutes. Purification by HPLC
on Waters OBD C18, 5um (MeOH/33mM NH3, 1:1). The amine was converted to the
fumaric acid salt and recrystallized from ethanol/diethyl ether/diisopropyl ether: M.p.
119-120 °C ; MS m/z (relative intensity, 70 eV) 227 (M+, 14), 212 (11), 141 (14), 127
(11), 71 (bp).

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).



g, 1.51 mol) was stirred at anmbient tenperature over night, additional

i odoet hane (0.02 nmL.) was added and the resulting m xture was stirred over
night. Water (50 nL) was added, the aqueous phase was extracted with
tert-butyl methyl ether (2x50 nl) and §bhe conbi ned organi c phase was dried
(MyS&4) and evapor ated. Purification by flash colum chromatography on
silica A hgé acetate/nethanol, 1:0 to 1:1) gave the title conpound
(0.13 g?i i ne was converted to the oxalic acid salt and

r ecr yst33,pRECHLQRORHEMNYb)-1 £ HANbPYRRPENAINI-RAr : M p. 206-207 C; MS miz
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converted {0 lic . acid salt
and r echedimerie 28 Talbaidevaeniallas sfd sidie mS Tl g HeyF fendn? 75 &
VB 1 z ¢V)E250 (Me, 5Y124Ab),1737@).eM5 @13, '(Mibp)27) 141 (13), 113 (15),
58(32), 57 (bp). Exanple 19:
3- (3- CHLORO- 2- FLUOROPHENYL) - 1- METHYLPYRRCLI DI N- 3-OL Preparati on accordi ng
t o ExanfpXx@amp® 73- (3- chl or o- 2-f | uor ophenyl ) -pyrrolidin-3-ol (0.6 g, 2.78

mol ), é@gmmmjc?ho&rﬂem mpe'@pwﬁmm@mwg@l(m% 7.2 nL).
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m nut esg\ egys (59 B84y, Bgngt g),[6U0®E)S0 ) was added and the aqueous
phase \?\(/as ?Qtract(e@d ( e{ hyl 6(acz-:-t ate 22x50 m.), The conbi ned organic

phase was dri ed (Na2804) and evaporated. Purification by HPLC on Waters OBD
C18, 51Examp(éBOH 33mM NH3, 20:80 to 50:50) gave the title conpound. The

ot hanoh TP e hTUE %ﬁiﬁi%ﬁ?gé”ﬁ%ﬁwﬁﬁ%wyaﬁ%r S b 142 145, 5 - 1
mz (r eTcaa|me(turam@stj&,&dlﬂwr@pbenyl)pyrrol|d|n 3-01 (0.50 g, 2.5 mmol) in acetonitrile
(25 mL) was added sodium carbonate (0.34 g, 6. 25 mmol) and iodoethane (0.39 g, 2.5
mmol) and the mixture was refluxed for 1 h. Water (50 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 (0.12 g). The amine was
converted to the fumaric acid salt and lyophilized from water. MS m/z (relative intensity,
70 eV) 227 (M+, 19), 212 (15), 141 (15), 127 (15), 71 (bp).

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).



243 (M+, 24), 228 (19), 157 (15), 72(27), 71 (bp). 43 Exanple 21:

3- (3- CHLORO- 4- FLUOROPHENYL) - 1- PROPYLPYRROLI DI N- 3- OL Preparati on accordi ng
to Exanple 22: 3-(3-chloro-4-fluorophenyl)pyrrolidin-3-ol (0.8 g, 3.72

mol ), potassium carbonate (1.03 g, 7. mol ), iodopropane (0.83 ny, 4.86
mol ), acetonitrile (20 nL). Purification by flash chromatography on silica
gel (et Eél a<iet 'ge/ methanol, 1:1 to 0:1). Yield: 520 ng. The am ne was
convert E§AMPIEHE  f umaric acid salt and recrystallized from ethanol/diethyl
et her: M (B,4- DEYHBOROPHENMLZ) 1CETHYLUPYERROLEDIBI-BAOL 70 eV) 257 (M+, 8), 228

(). 3B Bl i S e prong g oqe o 1

3- ( 3- chhuna),Bdetariirivgp mil)) ddropoi mlemM|so(d]urmmmrb®aiﬁr(]B|2p g,dlc46 omob)j | e
(ngm-) rod)B@H?a?%'(t@”??m&b?% ﬁrﬁd‘t%‘{(lgld éergﬂ %mﬁ@wﬁ@@?ﬁ@ﬁé@% {re 13 Ny,

irre ure erature was
shor t | yfumagricacid sali@ng regrystalirad 'ﬁgethﬂn%l diethyoetherfdiisaprany %{H@'ed}/l AndBéhe
aqueouswba@:e M@Snmtré@weeménsﬁtb 7O la¥) 2809 MvRt, 7)), 2¢I4a§saozbgrqs)i 19897 ©1 phase
was dri , and evaporated. Purification by fl'ash chromatography on
silica &Q) (et hyI acetate/ nmethanol, 1:0 to 1:1) gave the title conpound
(0.57 g). The am ne was converted to the oxalic acid salt and
recryst E&Lhﬁ)ﬁg 1f1rom et hanol /d| i sopr opyl ether: Mp. 157.2 C; MsS mz

Ve |

(relati Adity, 70 e Mr, 8), 228 (bp). 198 (46), 129 (36), 84
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(42).  amine was converted to the oxalic acid salt and recrystallized from methanol/diethyl

ether/diisopropyl ether: M.p. 128-129 °C ; MS m/z (relative intensity, 70 eV) 215 (M+,

bp), 194 (29), 193 (36), 151 (33), 57 (92).

Example 12:

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

Preparation according to Example 8: 3-(3,4-difluorophenyl)pyrrolidin-3-ol (0.38 g, 1.9
mmol), acetonitrile (20 mL), sodium carbonate (0.26 g, 4.75 mmol), iodoethane (0.29 g,
1.9 mmol). Refluxed 2 h. Purification by HPLC on Waters OBD C18, 5um
(MeOH/33mM NH3, 35:65 to 50:50). Yield: 0.26 g. The amine 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



Exanmpl e 24: (+)-3-(3, 4-D FLUOROPHENYL) - 1- ETHYLPYRROLI DI N-3-0L I n a seal ed
tube a m xture of enantionmer El of 3-(3,4-difluorophenyl)pyrrolidin-3-ol
(0.26 g, 1.3 mml ), acetonitrile (3 nL), potassium carbonate (0.269 g, 1.95
mmol ) and i odoethane (0.20 g, 1.3 mol 4, was heated under m crowave
irradiation at 80 C for 25 m nutes. Aqueous sodi um carbonate (10% 50 niL)
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(-)-3- ((‘M*Zl )Fl&ﬁ@Ht&p(%Q)ljﬁ&}(-m_P?M?bl N-3-0L Preparation according to

Exarrple 24: Enantionmer E2 of 3-(3,4-difluorophenyl)- pyrrolidin-3-ol (0.27
g, gﬁgnaml L% ?cet onitrile (3 nL), potassium carbonate (0.279 g, 2.02
mml) !z hane (0.21 g, 1.35 mmol). Purification by HPLC on Waters
OBD C183-(3prDIQWHODRAOGHE INMB)-339:\6OROPYRRED)IDINEel d 0.14 g. [ab = -18.8
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from metdhhidty/RR)e2hy1(28) A8B/(4P). IS8y ether: Mp. 129-131 C: MBS m z
(relative intensity, 70 eV) 229 (M+, 7), 157 (5), 129 (6), 58(30), 57 (bp).

Example 15:

3-(2,4-DIFLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL

Preparation according to Example 26: 3-(2,4-difluorophenyl)-3-pyrrolidin-3-ol (0.44 g,
2.21 mmol), formic acid (6.41 mL), aqueous formaldehyde (40%, 5.75 mL). 85 °C for 3
h. Yield: 0.395 g. The amine was converted to the oxalic acid salt and recrystallized
from methanol/ethanol /diethyl ether: M.p. 117-119 °C ; MS m/z (relative intensity, 70
eV) 213 (M+, 27), 194 (38), 127 (19), 58 (41), 57 (bp).

Example 16:

3-(3,4-DIFLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL

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/diisopropy! 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



Exampl e 27: (+)-3-(3, 4- Dl FLUOROPHENYL) - 1- PROPYLPYRROLI DI N- 3- OL Preparati on
according to Exanple 24: Enantioner El of 3-(3,4-difluorophenyl)-
pyrrolidin-3-ol (0.26 g, 1.3 nmol), acetonitrile (3 nL), potassium
carbonate (0.269 g, 1.95 nmol) and iod(BBropane (0.22 g, 1.3 mmol).
Purification by HPLC on Waters OBD C18,"“51.tm (MeOH 33mM NH3, 45:55 to
60:40). Yield: 0.156g. [GD = +19.0 (nethanol). The am ne was converted to
the fundrf é1amml)s\ua$ stified aéaw@m|t¢m9@aat'ﬂrreowerfétlgﬁtnadsdlapeehlydoethane
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141 (17) 84(62) Exanpl e 29:

(+)-3- ( DI Fé#ﬂ?(()PHENYL)-l- PROPYLPYRRCLI DI N- 3-0L Preparation according to

Exarrpl e mer El of 3-(3,5-difluorophenyl)- pyrrolidin-3-ol (0.53
g, 2. 663*(315 -DIFIAdOROPHENYE )(13METHY LfoY RREILUBIN-8rObnat e (0.55 g, 3.99 mmol)
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213 (M+, 27), 141 (13), 113 (15), 58 (32), 57 (bp).

Example 19:

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

Preparation according to Example 26: 3-(3-chloro-2-fluorophenyl)-pyrrolidin-3-ol (0.6 g,
2.78 mmol), formic acid (8.1 mL), aqueous formaldehyde (40%, 7.2 mL). Purification by
flash chromatography on silica gel (ethyl acetate/methanol, 2:8 to 3:8) and by HPLC on
Waters OBD C18, 5um (MeOH/33mM NH3, 20:80 to 100:0). Yield: 0.3 g. The amine
was converted to the fumaric acid salt and evaporated to a solid residue: MS m/z
(relative intensity, 70 eV) 229 (M+, 10), 157 (8), 129 (5), 58 (28), 57 (bp).

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 title 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).



Exanpl e 30: (+3-(3, 5- Dl FLUOROPHENYL) - 1- PROPYLPYRROLI DI N- 3- OL Preparati on
according to Exanple 24: Enantioner E2 of 3-(3,5-difluorophenyl)-
pyrrolidin-3-ol (0.53 g, 2.66 mml), acetonitrile (3 nL), potassium
carbonate (0.55 g, 3.99 nmol) and iodopgopane (260 pi, 2.66 mmnol).
Purification by HPLC on Waters OBD C18, 5um ( MeOH 33nmM NH3, 40:60 to
60: 40) ._Yi elg ? 295g. [a]D = -22.7 (nmethanol). The am ne was converted to
t he oxaﬁﬁ:mg‘?a salt and recrystallized from net hanol /di ethyl ether: M p.
118- 1193:(3 -0 ORO-4FIUOROPHEN¥h 311 {tRROPYLEVRROLIDIG-3QL. 213, (12), 212
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conmpound (0.26 g), ROD = -21.4 (nmethanol). The am ne was converted to 46

t[]ﬁ o?gl_: sal t and recrystal I | zed from et hanol / di et hyl
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(-)-3-(R n%xt@'r&bﬂ@%%ﬁﬁi%%-ﬂ&oﬁﬁﬁ?éhﬁymidﬁi B-6l{P10 g, 5 mmol), acetonitrile (20
mL), potassium carbonate (1.4 g, 10.1 mmol) and iodopropane (1.13 mg, 6.65 mmol)
was stirred at ambient temperature for 2 h. The temperature was shortly raised to 40 °C
twice during this period. Water was added and the aqueous phase was extracted with
ethyl acetate, the combined organic phase was dried (MgSO4), and evaporated.
Purification by flash chromatography on silica gel (ethyl acetate/methanol, 1:0 to 1:1)
gave the title compound (0.57 g). The amine was converted to the oxalic acid salt and
recrystallized from ethanol/diisopropyl ether: M.p. 157.2 °C ; MS m/z (relative intensity,
70 eV) 257 (M+, 8), 228 (bp), 198 (46), 129 (36), 84 (59).

EXAMPLE 23:

3-(2,3-DIFLUOROPHENYL)-3-FLUOROPYRROLIDINE

To a solution of 1-benzyl-3-(2,3-difluorophenyl)-3-fluoropyrrolidine (1.6 g, 5.5 mmol) in
dry 1.2-dichloroethane (10 mL) under nitrogen was added 1-chloroethylchloroformate
(600 pl, 5.5 mmol). The mixture was stirred at ambient temperature for 7 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 agueous phase



In a sealed tube a m xture of

(-)-1-benzyl-3-(2, 3-difluorophenyl-3-ol-pyrrolidin (0.3 g, 1.04 nmol) and

i odoet hane (3 nlL, 30.6 mml) was heated under mcrowave irradiation at 70 C
for 4 h. The resulting m xture was evaﬁgrated, nmor phol i ne (2nmL) and
acetonitrile (2 nm) was added and the xture was heated under m crowave
irradiation at 130C for 30 m nutes. The m xture was evaporated and purified
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(MeOH 33nmM NH3,  40: 60 to 60:40). Yield: 0.174g. [a]p = -22.1 (nethanol).
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gave the title conpound (0.115 g). [a]D = +22.8 (nethanol). The am ne was
convert Edample@6: f umaric acid salt and recrystallized from nethanol/di et hyl
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(5.4 mL) and aqueous formaldehyde (40%, 4.8 mL) was heated at 85 °C for 2.5 h.
Aqueous sodium carbonate (10%, 50 mL) was added and the aqueous phase was
extracted with ethyl acetate (2x70 mL), the combined organic phase was dried
(MgS04) and evaporated. Purification by HPLC on Waters OBD C18, 5um
(MeOH/33mM NH3, 20:80 to 100:0) gave the title compound (0.131 g). The amine was
converted to the fumaric acid salt and recrystallized from methanol/diethyl
ether/diisopropy! ether: M.p. 129-131 °C ; MS m/z (relative intensity, 70 eV) 229 (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).



In a sealed tube a m xture of
(+)-1-benzyl-3-(3-chloro-2-fluorophenyl)pyrrolidin-3-ol (0.31 g, 1.01
mol ), dinethyl formam de (3 nlL) and iodoethane (0.16 nL, 2.02 mol) was
heated under mcrowave irradiation at 89 C for 2x15 m nutes. The resulting
m xture was evaporated, norpholine (2nlL) was added and the m xture was
heat ed under négrowave irradiation at 130C for 30 m nutes. Aqueous Lid I
(5% p\l,% added and the aqueous phase was extracted with ethyl
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convertgg2tp, (btpe; Ba(35), 42T ¢ BBl (as)d recrystallized from met hanol / di et hyI
ether/- 48 diisopropyl ether: Mp. 72-74 C; MSniz (relative intensity,
70 eV) 243 (M+, 11), 228, (9), 157 (12), 72 (27) 71 (bp). Exanple 38:
(-) - 1- HEXafiop®e 8Q; 3- DI FLUOROPHENYL) PYRROLI DI N- 3- OL

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

Preparation according to Example 24: Enantiomer E2 of 3-(3,5-difluorophenyl)-
pyrrolidin-3-ol (0.53 g, 2.66 mmol), acetonitrile (3 mL), potassium carbonate (0.55 g,
3.99 mmol) and iodopropane (260 pl, 2.66 mmol). Purification by HPLC on Waters
OBD C18, 5um (MeOH/33mM NH3, 40:60 to 60:40). Yield: 0.295 g. [a]p = -22.7°
(methanol). The amine was converted to the oxalic acid salt and recrystallized from
methanol/diethyl ether: M.p. 118-119 °C ; MS m/z (relative intensity, 70 eV) 241 (M+,
9), 213, (12), 212 (bp), 182 (32), 84 (36).

Example 31:

(-)-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



In a sealed tube a m xture of enantioner E2 of
3-(2,3-difluorophenyl)pyrrolidin-3-ol (0.5 9, 2.5 mol), acetonitrile (20
m.), potassium carbonate (0.69 g, 5 mvl) and nbutyl brom de (0.25 nlL, 2.6
mmol ) was stirred at anbi ent terrperatu4 for 30 mn after which an
addi ti onal anount of n- butyI brom de (0.2 m, 1.25 mmol) was added and the

m xture was stirred for 1 h. ter was addo@ and the chueous phase was
ext r act ¢ QXalis aqichalt aa@trgwstaﬁ*ﬁsdémﬁm Aigdby! ethprddisopeapyd efhar: Ma2sos)

and evapoyanedcrC PM'S /£ gtlative tehbigs 70V 0248 (g+ 228y 1867, (sn[s i )i £30 GEQ) 029 hyl

acet at e/ t}ﬁz%o 1) gave the title conpound (0.35 g).
(et han@ )am ne was converted to the oxalic acid salt and

recrystallized fromethanol/diethyl ether: Mp. 155.3 C; Ms mz (relative

i nt en3|iE %g) 255 (M+, 8), 182 (30), 98(25), 57(16), 212 (bp). Exanple
39: (-)- f@qg [ FLUOROPHENYL) - 1- 1SOBUTYLPYRROLI DI N- 3-OL Preparation
accor di 3@, FHANWORIBPHENY) o HYEPYFRROLIDIN3-OL
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et hyl y @27c(|£fe\(lj>ﬁ5bw{f§%2q§g 1%\7532}%2%3 yW’I’ Jer ude conpound was again

treated with the sane anobunt of form c acid and aqueous formal dehyde as

above f yrification by flash chromat ography on silica gel (ethyl
acet at eﬁ%ﬁ}{ﬂﬁés to 2 Yield: 0.7 net hanol ). The am ne

was con{Bt@B-DiF kU@RQBHEN\)dOrHPB&)RYbBM |%N33 Oiﬂ-z ed from
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(M+, 20), 58(27), 141 7 (bp
(+1- ALthq_ 469 3. 3)35 B9 LG ﬂHNﬁfLSTWNﬂ@ng édﬂpropane 6@5 mL, 13.8 mmol)
and morpholine (2 mL). Purification by HPLC on Waters OBD C18, 5um (MeOH/33mM

NH3, 40:60 to 60:40). Yield: 0.174 g. [a]p = -22.1° (methanol). The amine was
converted to the fumaric acid salt and recrystallized from methanol/diethyl
ether/diisopropyl ether: M.p. 97-100 °C ; MS m/z (relative intensity, 70 eV) 241 (M+,
10), 212, (bp), 182 (34), 84 (563), 57 (14).

Example 34:

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

In a sealed 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 agueous LiCl (5%, 50 mL), dried (Na2S04)
and evaporated. Purification by HPLC on Waters OBD C18, 5pm (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/diethy!



Preparation according to Exanple 8: Enantiomer E2 of

3-(2, 3-di fl uorophenyl )pyrrolidin3-ol (0.5 g, 2.5 nmmol), acetonitrile (20
m.), potassium carbonate (0.69 g, 5 mmol) and 3-brono-1-propene (0.23 ni,
2.78 mmol ). Refluxed for 2 h. Purificagyon by flash chromatography on
silica gel (ethyl acetate/nethanol, 5: 1) Yield: 0.33 g. [alp = -26.6
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(rol at 22, (bpRrSRH{1), 28 (B6), G Mr, 25) 198 (48), 141 (35), 127 (23), 83
(bp). Exanple 42: (-)-3-(2, 3- D FLUOROPHENYL)- 1-

(2- METHOXYETHY! %PYRRO_I DI N-3-0L Preparation according to Exanple 43:
Enant i drsampte 8%: 3- (2, 3-di f | uor ophenyl)- pyrrolidin-3-ol (0.5 g, 2.5 mmol),
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title c%\r‘rb%‘% 11)7!32§) (10)01%7 £12)162 §20)dt1HRRDI ) . Theagron ne was converted

to the oxalic aC| d salt and recrystallized from nethanol /diisopropyl ether:

M p. 146-147 . M5 nmz (relative intensity, 70 eV) 255 (M+, 6), 212 (bp),
98 (46)EX%1'8?'?§§5 57 (29), 127 (13). Exanple 44:
(+1- ALLOA)-33(3-.0HF DUBIRORBENENDL)-EYRRARP YRRE-DINBAO4 seal ed tube a mixture

ﬁimf?a”ﬁ*@%ﬁﬁ%qqi?&@r 78 S O PEET BehB F%%?@Bf&&oﬁhsﬁ@)pﬁ&‘sﬁv'"l?@ 50
(0.40 g, 1.38 mmol), dimethyl formamide (3 mL), iodoethane (1 mL 13.8 mmol) and
morpholine (2 mL). Purification by HPLC on Waters OBD C18, 5pm (MeOH/33mM
NH3, 20:80 to 45:55). Yield: 0.11 g. [a]p = +19.8° (methanol). The amine was converted
to the fumaric acid salt and recrystallized from methanol/diethyl ether/diisopropyl ether:
M.p. 118-120 °C ; MS m/z (relative intensity, 70 eV) 228 (M+, 14), 141, (16), 127 (14),

72 (26), 71 (bp).

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 (Na2S0O4) and
evaporated. Purification by flash chromatography on silica gel (ethyl acetate/methanol,
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 recrystailized from methanol/diethyl ether/-



allylbromde (0.13 nL, 1.59 mmol) was heated at 60 C for 2 h. Aqueous

sodi um carbonate (10% 5 nL) was added and t he aqueous phase was extracted
with ethyl acetate (2x50 nL). The conbi ned organi c phase was dried (Na2804)
and evaporated. Purification by flash ggromat ography on silica gel (ethyl
acetate/ nethanol, 7:1) gave the title npound (0.08 g). [a]p = -20.3

(nmet hanqgl)). The am ne was caonverted to the oxalic acid salt_ and

recryst dlisqprepy! etler M-Baft AdG My BR frelative intepgity. 79@2? hes(M+)E! 228,

(rel atiy®, 151 ¢ 72 (27P7ﬂ\(bp¥39 (M, 22), 83 (bp), 198 (52), 82 (33), 84
(29), 1 (27). Exanple 45: (-)-3-(3,5-D FLUOROPHENYL) - 1-

(2- METHOXYETHYL) PYRROLI DIN-3-0L I n a seal ed tube a m xture of enantionner
E2 of 3EkampldidBt uor ophenyl ) pyrrolidin-3-ol (0.299, 1.45 mmol),
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(3. (3. EutatoR At FTomalegaphy o 54iea 95 (RITY! Apetpte/methanal 1) gave the

m xt ur elite CRMAALNG ARBOED. (o 3-26° ﬁnamnearwﬁ@m;n?mﬁsmnvmdéodhe pxakisg,

1. 45 matiy safGRidoRc gtélﬁzécﬂﬁométhaﬁavcﬂémyuemarmWatss:{®c4|\ms m/zréEme and

Lerper a0 @%%%?fﬁm%a1?@"@%92195?2%"35)(;&6'?.‘?3?5@983?’uﬁf car bonate (10%

5 nmL) was added and the aqueous phase was extracted with ethyl acetate
(2x50 n*E%( myg onbi ned organic phase was dried (Na2804) and evapor at ed.
Purifica F &f | ash chr onmat ogr on silica ﬂ:UNs et hyl acet at e/ net hanol ,

10: 1) geay8-Ene FkW@WﬂENNd—)ﬂdS@QéU@'YLPYmOQ #hol ). The ani ne was
conver t pehp aﬁ&?a@?@ﬁlnﬁ; t@%)@nﬁﬁbtsaa@\ahﬁéﬁﬁé?@ ik 3f rom

o) Dot ombe -0 48 5 88 5 el aSgtonie (2B L SRR Exkipl ¢
47: (+3cdrBohald (ELASRORIHRWIL) 1-broMmbEXhiRIRREIdgaINE- (B-3-mL, 2.97 mmol). Stirred 4
h. Purification by flash chromatography on silica gel (ethyl acetate/methanol, 2:1).
Yield: 0.16 g. [a]p = -16.1° (methanol). The amine was converted to the oxalic acid salt
and recrystallized from ethanol/diethyl ether: M.p. 176 °C ; MS m/z (relative intensity,

70 eV) 255 (M+ 3), 182 (45), 213 (12), 127 (6) 212 (bp).

Example 40:

(-)-3-(2,3-DIFLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL

Preparation according to Example 11: Enantiomer E2 of 3-(2,3-
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).



Preparation according to Exanple 11: Enanti oner E2 of

3-(3,5-di fluorophenyl)- pyrrolidin-3-ol (0.29 g, 1.45 mml), formc acid
(3.8 nL), aqueous formal dehyde (40% 51 3.4 nL). 65 C for 5 h.
Purification by flash chromatography oggsilica gel (ethyl acetate/nethanol,
10:1). Yield: 0.199. [oh = -22.8 (nmethanol). The am ne was converted to the
oxalic acid salt and recrystallized from ethanol/diethyl ether/diisopropyl
ether: Mp. 134-135C; Ms mz (relative intensity, 70 eV) 213 (M, 15),
57.1 (bpxampse 41(31), 113 (13), 127 (11), 141 (11). Exanple 48:
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(cvqopfggwgyg%quqsg)z 1Q7QQ§}WENYL) PYRROLI DI N- 3- OL Preparati on

according to | e ‘437 Enantionner "E2 of 3-(2,3-difluorophenyl)-
pyrrolidin-3-ol (0 58 g, 2.9 nmml), acetonitrile (20 nL), potassium
car bonaggampl®d@: S mmol ), cycl opr opyl met hyl brom de (0.308 ni, 3.18 mmol).

oy 11 o Fane T GROARRTL R Ll S Aok R Ly Rt infua 611 ) o3 L o0
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i rradi atietranal, 42D ¥iéldr 022 gri [0}y ©s20.8hémethanot)e Thasninkgtwas eshwantéd to the
oo PRI 0 e BRSO e 60,90 LR
NH3, 20mén(relatiss intensiavd eVie2a7 tMe, 2p@3dupa) (182062) g4 1 el 27 HA. was

converted to the fumaric acid salt and recrystallized from et hanol/di et hyl

ether/dllsoprop ether: Mp. 143-147 C; MSnmz (relative intensity, 70

eV) 241Example 4 ¥ 226 (bp), 182 (46), 85 (53), 84(31).
(-)-1-BUTYL-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 n-
butylbromide (0.15 mL, 1.59 mmol) was stirred at ambient temperature for 5 h and then
at 60 °C for 2 h. Aqueous sodium carbonate (10%, 5 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 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



52 Exanple 51: (+)-1-BUTYL-3-(3, 5-D FLUOROPHENYL) PYRROLIDIN-3-0L In a
seal ed tube a m xture of enantioner El of

3-(3,5-di fluorophenyl)pyrrolidin-3-ol (0.189, 0.92 mmol), acetonitrile (5
m.), potassium carbonate (0.25 g, 1. 845 ) and n-butyl bromde (0.1 ni,
1.01 mml) was heated under m crowave irradiation at 120C for 45 mn.
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(0.189 mmol ), formc acid (2 6 nmL), aqueous fornmal dehyde (40% 2.45
m) . Purlflcatlon on a Biotage [solute SCX-3 SPE colum (washed with
rrethano gl ted with nmethanol/triethylamne, 4:1) and by flash

chr omat n silica eth acet at e/ net hanol Yield: 0.125g.
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(et hanbji3s® g CricB{RBSDANEporsted) puftieain bl 5% chatBgreyon
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(relati (’rﬁeﬂh@h@l)s'fhé{ amt |Qe Q}é)s corvetthlt to e oRdI% 441@)salt Bd redBjstalfdel frém) . 127
(8), 98et(hePnoﬂld||sopropy ether X/{ B ‘%’63‘%1 °C ; MS m/z (relative intensity, 70 eV) 257 (M+,
2), 212 (bp), 182 (52), 127 (12), 213 (12), 58 (8).

Example 46:

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

In a sealed tube a mixture of enantiomer E2 of 3-(3,5-difluorophenyl)pyrrolidin-3-ol
(0.28 g, 1.45 mmol), acetonitrile (15 mL), potassium carbonate (0.4 g, 2.9 mmol) and 1-
bromo-2-methylpropane (0.15 mL, 1.59 mmol) was stirred at ambient temperature for 5
h and then at 60 °C for 2 h. Aqueous sodium carbonate (10%, 5 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 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%,



53 Exanpl e 54: (+)-3-(3,5-D FLUOROPHENYL) - 1-

(2- METHOXYETHYL) PYRROLI DI N- 3- 0L Preparation according to Exanple 51:
Enantioner El of 3-(3,5-difluorophenyl)- pyrrolidin-3-ol (0.18 g, 0.92
mmol ), acetonitrile (6 nlL), potassium ggr bonate (0.25 g, 1.84 mml) and
2-bronno ethyl nmethyl eter (0.09 nL, 0.92 mmnol). Fl ash chromatography on
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3- (3, 5-@1h) | 1y oy em )py.”?i 4ydi n-3-ol (0.18 g, 0.92 mml), acetonitrile
(6 n), pOtaSSI um car bonate (0.25 g, 1.84 mnol) and allyl bronide (0.077

nm, 0.92 nmml). Flash chromatography on silica gel (ethyl acetate/nmethanol,
10:1). BExaingled81 g. [alp = +22.4 (nethanol). The anmi ne was converted to
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(-) - 3- (ROZHLORO- 2- FLUOROPHENYL) 1- METHYLPYRROLI DI N- 3- OL

Example 49:

(-)-1- (CYCLOPROPYLMETHYL)-3-(2,3-DIFLUOROPHENYL)PYRROLIDIN-3-OL
Preparation according to Example 43: Enantiomer E2 of 3-(2,3-difluorophenyl)-
pyrrolidin-3-ol (0.58 g, 2.9 mmol), acetonitrile (20 mL), potassium carbonate (0.69 g, 5
mmol), cyclopropylmethyl bromide (0.308 mL, 3.18 mmol). Stirred 2 h at ambient
temperatur and 2 x 5 min at at 40 °C ; Puirification by flash chromatography on silica gel
(ethyl acetate/methanol, 4:1) Yield: 0.28 g. [a]p = -14.3° (methanol). The amine was
converted to the oxalic acid salt and recrystallized from ethanol/diethyl ether: M.p.
172.8 °C ; MS m/z (relative intensity, 70 eV) 253 (M+, 4) 55 (50), 141 (18), 127 (14), 96

(bp).

Example 50:

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).



Preparation according to Exanple 34:

(-)-1-benzyl-3-(3-chloro-2-fl uorophenyl)pyrrolidin3-ol (0.748 g, 2.45
mol ), iodonethane (1 ni, 15.9 nmmol), dinethyl formam d (3 nL), norpholine
(2 mL). Purification by flash chromat oggaphy on silica gel (ethyl
acetate!-nmethanol, 1:0 to 1:1). Yield: ¥0.193g. [0o]D = -25.7 (nethanol), The
am ne was converted to the oxalic acid salt and recrystallized from

nmet hanol / di et hyl ether/- diisopropyl ether: Mo. 123-125C; Ms nlz

(relati pramplesatty, 70 eV) 229 (M, 14), 157 (11), 129 (7), 58(27), 57
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; M5 nfz (ret?ati \‘/agmi ntgnsi t}, 70@\)} 2?3 Y(I\/Hr,( 12), 547 ?bp),(S (28), 141
(15), 127 (10), 113 (10). Exanple 60: (+)-3-(2,3-D FLUOROPHENYL) - 1-

( 2- METHEXXmPtYI5RPYRROLI DI N- 3-OL Preparation according to Exanple 51:

ol ) et Gt LU ROFHEN PO ST EYBROPIOIL B2 (9 601 ) anc

1- br onoPgepasatiox gecarding todoxampte, 110 ErentiamerE1 ¢ 3 Scdiieerapbgnyphy on

silica gelofdm. v B GlEor%aMBN tormlPadit (28 RILY: adudd(8 formigideRydd (£0%,
2.45 mL). Purification on a Biotage Isolute SCX-3 SPE column (washed with methanol
and eluted with methanol/triethylamine, 4:1) and by flash chromatography on silica gel
(ethyl acetate/methanol, 10:1). Yield: 0.125 g. [a]p = +19.8° (methanol). The amine was
converted to the oxalic acid salt and recrystallized from ethanol/diethyl ether/diisopropy!
ether: M.p. 150 °C ; MS m/z (relative intensity, 70 eV) 213 (M+, 14), 57 (bp), 58 (31),
113 (13), 127 (11), 141 (10).

Example 53:

(+)-3-(3,5-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.



am ne was converted to the oxalic acid salt and recrystallized from

et hanol / di et hyl ether/diisopropyl ether; Mp. 149-150 C; M5 niz (relative
intensity, 70 eV) 257 (Mm+, 1), 212 (bp), 182 (65), 127 (22), 141 (16), 213
(12). Exanple 61: (+)-3-(2,3-D FLUORCPKENYL) - 1- 1SOBUTYLPYRROLI DI N- 3- OL
Preparation according to Exanpl e 51. Enantioner El of

3-(2, 3- |fluwghenyl) pyrrolldln 3-ol (0.159, 0.75 mmol ), acetonitrile (6
m.), po arbonate (0.208 g, 1.5 mmlhz: 1- br ono- 2- et hyl pr opane (0. 08
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et her/diisopropyl ether; Mp. 119-120 00; I\/B mz (relative intensity, 70

eV) 239E)(<M1 13}, 83 (bp), 141 (41), 82(39), 198 (35), 84 (32). Exanple 63:

(+)-1-ALLYL-3-(3,5-DIFLUOROPHENYL)PYRROLIDIN-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) and allyl bromide (0.077 mL, 0.92 mmol). Flash chromatography on silica
gel (ethyl acetate/methanol, 10:1). Yield: 0.1 g. [a]o = +22.4° (methanol). The amine
was converted to the oxalic acid salt and recrystallized from methanol/diisopropy! ether:
M.p. 104-105 °C ; MS m/z (relative intensity, 70 eV) 239 (M+, 40), 83 (bp), 198 (84), 82
(13), 14 (33), 127 (31).

Example 56:

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

Preparation according to Example 34: (+)-1-benzyl-3-(3-chloro-2-fluorophenyl)-
pyrrolidin-3-ol (0.93 g, 3.05 mmol) and iodomethane (1 mL, 15.9 mmol), dimethy!
formamid (3 mL), morpholine (2 mL). Purification by flash chromatography on silica gel
(ethyl acetate/methanol, 1:0 to 1:1). Yield: 0.289 g. [a]p = +25.9° (methanol). The amine
was converted to the oxalic acid salt and recrystallized from methanol/diethy! 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-
3-0l (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).



(+)-3-(2, 3- Dl FLUOROPHENYL) - 1- (3, 3, 3- TRI FLUOROPROPYL) PYRRCLI DI N- 3- OL
Preparation according to Exanple 51. Enantioner El of

3-(2, 3-di fluorophenyl)- pyrrolidin-3-ol (0.15g. 0.75 mmol ), acetonitrile (6
m.), potassium carbonate (0.208 g, 1.5 ) 1,1,1-trifluoro-3-iodopropane
(0.09 nm., 0.76 mol ). Flash chromat ograLSg]Tg on silica gel (Ethyl
acetate/isooctane, 1:1 to 1:2). Yield 0.1 g. [aJc) = +16.5; The am ne was
converted to the oxalic acid salt and recr yst allized from et hanol / di et hyl

et her / dexamiplesg: ether; Mp. 144-145 C; MS nmz (relative intensity, 70
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(+3-(3- ORO- 5- FLUOROPHENYL) - 1- METHYLPYRRCLI DI N- 3- 0L Preparati on accordi ng

to Exa "34: (-)-1-benzyl-3-(3-chloro-5-fluorophenyl)pyrrolidin3-ol

(0.115 g, 0.38 mmol) and iodonethane (1 nL, 15.9 mmol), dinmethyl fornmamd
(2 m), @lsgne (2 ni). Purification by flash chromatography on silica
gel (et EQP cet at'e/ net hanol , 1:0 t = -21.7 (nethanol).
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2.17 mL). The mixture was stirred for 5 h after which additional aqueous formaldehyde
(1.5 mL) was added and the mixture was refluxed overnight. Purification by flash
chromatography on silica gel (ethyl acetate/methanol, 10:1). Yield: 0.09 g. [a]p =
+19.1°; The amine was converted to the oxalic acid salt and recrystallized from
ethanol/diethyl ether/diisopropyl ether; M.p. 131-132 °C ; MS m/z (relative intensity, 70
eV) 213 (M+, 15), 57 (bp), 58 (28), 141 (15), 127 (10), 113 (10).

Example 60:

(+)-3-(2,3-DIFLUOROPHENYL)-1- (2-METHOXYETHYL)PYRROLIDIN-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) and 1-bromo-2-methoxyethane (0.07 mL, 0.75 mmol). Flash chromate-
graphy on silica gel (Ethyl acetate/methanol, 10:1). Yield: 0.07 g. [a]p = +22.5°; The
amine was converted to the oxalic acid salt and 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



Preparation according to Exanple 34:

(+)-1-benzyl-3-(3-chloro-5-fl uorophenyl)- pyrrolidin-3-ol (0.1 g, 0.33
mol ) and i odonmethane (1 m., 15.9 mml), dinmethyl formamd (2 ni),

nor pholine (2 mL). Purification by flaghg chromatography on silica gel
(ethyl acetate/nethanol, 1:0 to 1:1). Yield: 0.05 g [a]c) = +210
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57 (bp). Exarrpl e 67: (+)-3-(3-CHLORO- 5- FLUOROPHENYL) - 1- ETHYLPYRROLI DI N- 3- OL
Pr epar i on rd| ng to Exanple 34:

(+)-1- %Q'S‘/'P Schlor05fluoropheny1)- pyrrolidin-3-ol (0.1 g, 0.33
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for 15 19&(3513r84w(132)t1 about 75% of the solvent was evaporated. The resulting
slurry was purified with flash chromat ography on basic A 203 eluted with
met hanol . The net hanol was evaporated and dichl oronethane (50 m) and
aqueousExampleb3ar bonate (10% 50 nl) was added. The organi ¢ phase was
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Preparati‘ons are use e synthesis of the above Exanpl es.
Example 64:
(+)-1- (CYCLOPROPYLMETHYL)-3-(2,3-DIFLUOROPHENYL)PYRROLIDIN-3-OL
Preparation according to Example 51. Enantiomer E1 of 3-(2,3-difluorophenyl)-
pyrrolidin-3-ol (0.11 g, 0.65 mmol), acetonitrile (6 mL), potassium 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-
3-0l (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



Preparation 1: TERT-BUTYL 3-(3, 5- D FLUOROPHENYL) - 3- HYDROXYPYRRCLI DI N- 1-
CARBOXYLATE To a sol ution of 1-bronno-3,5-difluorobenzene (3.139, 16.2
mmol) in dry tetrahydrofuran (40 nlL), under nitrogen, was added nagnesi um
turnings (0.39 g, 16.2 mmol ). The m'xt?ée was refluxed for 1 h, cooled to
anbi ent tenperature and a sol ution of Nboc- 3-pyrrolidinone (2.0 g, 10.8

| dr ahydr of 10 | ¢
et coheeed BubE@kalic etk Sl Azt e ehabaluefiyy sl Sdpianif oo
amoni ugtheh! Mg, dd 7sp181tC oM 49z iftdlatvasintetdityl, Z06V) RROtV, &)1 2R E7 )e 108 act ed

wi th ethul a 50 nmL). The conbi ned organi c phase was dried (MSO),
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intensity, 70 e\/) 299 (M+, 1), 243 (42), 198 (49), 168 (31), 127 (28), 57
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Purificati

acet at e7)s§§d§&n@% 45$63(B bm eld: 0.81 g. M5 nliz (rel intensity, 70
eV) 289 (M+, 2), 198 (26), 133 (32), 58 132 (23), 91 (bp). The enantioners
wer e segar atpgd y HPLC on Kromasil| 5-Cellucoat (heptane/2-propanol/diethyl
am ne, * (+)-enantioner (0.23 9).= +28.3

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

Preparation according to Example 34: (+)-1-benzy!-3-(3-chloro-5-fluorophenyl)-
pyrrolidin-3-ol (0.1 g, 0.33 mmol) iodoethane (1 mL, 12.37 mmol), dimethyl formamid (2
mL), morpholine (2 mL). Purification by flash chromatography on silica gel (ethyl
acetate/methanol, 1:0 to 1:1). Yield: 0.05 g. [a]p = +16.7° (methanol). The amine was
converted to the oxalic acid salt and recrystallized from ethanol/diisopropy! ether: M.p.
113-114 °C ; MS m/z (relative intensity, 70 eV) 243 (M+, 6), 157 (7), 129 (11), 72 (33),
71 (bp).

Example 68:

3-(3-CHLORO-5-FLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL 1-OXIDE
3-(3-chloro-5-fluorophenyl)-1-ethylpyrrolidin-3-ol (0.65 g, 2.67 mmol) was dissolved in
dichloromethane (30 ml) and m-chlorobenzoic acid (1.38 g, 8.01 mmol) was added in
portions. The mixture was 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 (MgS04) 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 .



(methanol). MSs mz (rel. intensity, 70 eV) 289 (M+, 5), 198 (48), 133 (48),
132 (37), 91 (bp). (-)-enantioner (0.35 g). [a]Jc) = -28.1 (nethanol). M
mz (rel. intensity, 70 eV) 289 (M 9), 198 (58), 133 (48), 132 (40), 91
(bp). Preparation 4: 3-(3, 4- DI FLUOROPHEYL) PYRROLI DI N-3-0L To a m xture of
1-benzyl- 3- (3, 4-difl uorophenyl)pyrrolidin-3-ol (0.559, 1.9 mml) and
annnnl '%h i gge (0.36 g, 5.7 miol) in ethanol (20 nL) was added

pal | adi Gm o carbong}p 11 E;1and the m xture was re-fluxed for 1 h, cooled
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reaction mxture was stirred for 0.5 h at anbi ent tenperure and then
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was added and the m xture was extracted with ethyl acetate (2x100 nlL). The
conbi ned organi ¢c phase was dried (MgSO4), filtered and evapor at ed.
Puri fi cRtdparatignfi:ash col uim chromat ography on silica gel (ethyl

acet at 2 %) B mz (rel.
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I ntensi ta/d 3- pyrroyzjmone (&%tg,l?o 82rr?r%o) |r(1))dry t"e]t hg/%%fUr (71 3 was ao(dbepd)drop59
wise. The resulting mixture was refluxed 1 h, cooled to ambient temperature, aqueous
saturated ammonium chloride solution (40 mL) was added and the mixture was
extracted with ethyl acetate (3x50 mL). The combined organic phase was dried
(MgSO04), filtered and evaporated to give the title compound (3.38 g). MS m/z (rel.
intensity, 70 eV) 299 (M+, 1), 243 (42), 198 (49), 168 (31), 127 (28), 57 (bp).

Preparation 2:

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

To a solution of tert-butyl 3-(3,5-difluorophenyl)-3-hydroxypyrrolidin-1-carboxylate (3.38
g, 11.3 mmol) in dichloromethane (100 mL), was added trifluoroacetic acid (10 mL).
The mixture was stirred for 1 h at ambient temperature after which 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 (52), 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),



Preparation 7: 3-(3-CHLORO-4- FLUOROPHENYL) PYRRCLI DI N- 3-0L Preparation
according to Preparation 2: tert-Butyl 3-(3-chloro-4-fluorophenyl)- 3-

hydr oxypyrrolidi n-1-carboxylate (0.87 g, 2.77 nmol), dichloronmethane (3 nL)
and trifluoroacetic acid (3 ). Stirr%§ for 5 h. Yield: 0.31 g. Monmz
(rel. intensity, 70 eV) 215 (M, 72), 7 (bp), 133 (53), 130 (62), 129
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carbon (0.11 g) and the mixture was refluxed for 1 h, cooled to ambient temperature
and filtered through a pad of celite. The filtrate was evaporated to give the title
compound (0.4 g). MS m/z (rel. intensity, 70 eV) 199 (M+, bp), 180 (51), 150 (60), 141
(90), 113 (75).

Preparation 5:

TERT-BUTYL 3-(3-CHLORO-5-FLUOROPHENYL)-3-HYDROXYPYRROLIDIN-1-
CARBOXYLATE

To a solution of 1-bromo-3-chloro-5-fluorobenzene (4.0 g, 19.1 mmol) in dry
tetrahydrofuran (40 mL), under nitrogen, was added magnesium turnings (0.47 g, 21.0
mmol) and a small piece of iodine. The mixture was heated with a heat-gun until the
colour disappeared and then stirred at ambient temperature for 0.5 h after which a
solution of 1-N-boc-3-pyrrolidinone (2.8 g, 15.3 mmol) in dry tetrahydrofuran (10 mL)
was added drop wise. The reaction mixture was stirred for 0.5 h at ambient temperure
and then quenched with water (70 mL). Aqueous saturated ammonium chloride (20 mL)
was added and the mixture 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).



Preparation according to Preparation 5: 1-brono-3, 5-dichl orobenzene (5.0 g,
22.1 mmol ), dry tetrahydrofuran (100 nL), magnesiumturnings (0.54 g, 24.3
mol ) and 1- N-boc-3-pyrrolidinone (3.25 g, 17.7 mmol). Yield: 2.1 g. M5
mz (rel. intensity, 70 eV) 332 (M+, 1kg 232 (17), 231 (23), 230 (22), 57
(bp). Preparation 11: 3-(3,5-D CHLOROPHENYL) PYRROLI DI N- 3-0L Preparation
accordlplgbr‘; P{:?éﬁgaratlon 2: tert-butyl 3-(3,5-dich| or ophenyl) - 3-

hydr oxy I'n-1-carboxylate (1.3 g, 3.9 di chl th 10 L
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1- Nboc- 3-pyrrolidinone (1.63 g, 8.85 mml). Refluxed for 1 h before

addltlopreg{ arafibh@eCc-3- pyrrolidinone and 2 h after addition. Yield: 1.0g.
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CARBOXYLATE

Preparation according to Preparation 23: 1-bromo-2,3-difluorobenzene (3.12 g, 16.2
mmol), dry diethyl ether (30 mL), N-butyl lithium (2.5 M, 6.5 mL, 16.2 mmol), 1-N-boc-3-
pyrrolidinone (2.0 g, 10.8 mmol). Stirred 2 h at-78 °C before addition, and 1 h at
ambient temperature after addition of 1-N-boc-3-pyrrolidinone. Yield: 1.72 g. MS m/z
(rel. intensity, 70 eV) 299 (M+, 1), 243 (46), 226 (38), 198 (68), 57 (bp).

Preparation 9:

3-(2,3-DIFLUOROPHENYL)PYRROLIDIN-3-OL

Preparation according to Preparation 2: tert-butyl 3-(2,3-difluorophenyl)-3-hydroxy-
pyrrolidin-1-carboxylate (1.72 g, 5.75 mmol), dichloromethane (3 mL) and trifluoroacetic
acid (3 mL). Stirred for 3 h. Yield: 0.31 g. MS m/z (rel. intensity, 70 eV) 199 (M+, bp),
141 (87), 127 (60), 114 (38), 113 (63).

Preparation 10:

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

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 (85), 75 (72).



Preparation 13: 3-(3, 4- DI CHLOROPHENYL) PYRROLI DI N- 3- OL Preparati on accordi ng
to Preparation 2: tert-butyl 3-(3,4-dichlorophenyl)-3-

hydr oxypyrrolidin-1-carboxylate (1.0 g, 3.0 nnnol), dichloronnethane (2 nlL)
and trifluoroacetic acid (1 ). Stirrgg for 12 h. Yield: 0.349. M5 mz
(rel. intensity, 70 eV) 233 (M+, 66) 1 (M+, bp), 173 (59), 145 (47), 75
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Preparation 14:

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

To a cooled (0 °C) solution of 1-benzyl-3-(3,5-difluorophenyl)pyrrolidin-3-ol (1.9 g, 6.6
mmol) in dichloromethane (20 mL) was added dropwise diethylaminosulphurtrifluoride
(1.05 mL, 7.26 mmol) dissolved in dichloromethane (5 mL) and the mixture was stirred
at ambient temperature for 1 h. Additional diethylaminosulphurtrifluoride (0.1 mL, 0.69
mmol) was added and stirring was continued 0.5 h. Aqueous sodium carbonate (10%,
50 mL) was added and the phases separated. The aqueous phase was extracted with
dichloromethane (50 mL) and the pooled organic phase was dried (MgS04) and
evaporated. Purification by flash column chromatography gave the title compound (0.65
g). MS m/z (rel. intensity, 70 eV) 291 (M+, 44), 200 (17), 133 (51), 132 (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 (Na2S04) and evaporated. Purification by flash



col utm chr omat ogr aphy gave the title conpound (0.45 g). Ms mz (rel.
intensity, 70 eV) 334 (M+, 1), 278 (8), 277 (6), 260 (8), 57 (bp).
Preparation 16: 3-(2,4- D FLUOROPHENYL) - 3- PYRRCLI DI N-3-0L A m xture of
1-benzyl-3-(2, 4-di fluorophenyl)-3-pyrrghidin-3-ol (1.5 g, 5.2 nmol) and
amonium form ate (3.26 g, 52 mmol) in nethanol (50 nmL) was purged with
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m xture of enantionmer El of 1-benzyl-3-(3,4-difluorophenyl)pyrrolidin-3-ol
(0.81 % aqaﬂ‘?nl.])r. met hanol (15 m.) and pal | adi um on carbon (160 ng) was
en.
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and el udregwigie. Theg2sulting mixture was brought to ambient temperature, water (50 mL)
was added and the mixture was extracted with ethyl acetate (2x50 mL). The combined
organic phase was washed with brine, dried (Na2SO4), filtered and evaporated.
Purification by flash column chromatography on silica gel (ethyl acetate/isooctane, 1:1)
gave the title compound (5.7 g). MS m/z (rel. intensity, 70 eV) 289 (M+, 5), 198 (60),
133 (47), 132 (38), 91 (bp).

Preparation 18:

ENANTIOMER E1 OF 3-(3,4-DIFLUOROPHENYL)PYRROLIDIN-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



met hanol /triethylamne, 4:1) to give the title conpound (0.52 g). MS mz
(relative intensity, 70 eV) 199 (M+, bp), 141, (97), 127 (54), 114 (48),
113 (85). Preparation 19: ENANTI OVER E2 OF

3- (3, 4- DI FLUCROPHENYL) PYRRCLI DI N- 3- OL P?epar ation according to Preparation
18: Enanti orrer E2 of 1- benzyl 3-(3,4- 83 fl uorophenyQpyrrolidin-3-ol (0.835
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Bi ot age ! sol ute SCX-3 SPE colum (washed with nethanol and eluted with
nmet hanol /triethylamne 4:1). Yield: 0.549g. MS mz (relative intensity, 70
eV) 199P¢éfara8ion, 1941, (bp) 127 (58), 114 (53) 113 (98) Preparati on 20:
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(relati
113 ( 88imetirargiiniathylamind 4: ’EI\DKNFRI! OVBRGEMDIM/z (relative intensity, 70 eV) 199 (M+,

3 (3 5- reparation according to Exa Ie 18:
-1- bgr-)lgyl 3- (@‘Ejgﬁ%llﬁ\sfjoro ﬁ?ggrfol idin-3-0l (0.81 g? 2.8 mmn})),

rret hanol (15 rrL) pal | adi um on carbon (165 ng) and triethyl silane (3.25 g,
28 rrrml ®39. MBS mz (relative intensity, 70 eV) 199 (M+, bp),

()1 Béwwéﬁaé%&%éé) DU R BVRERTY BRGSO <ol uti on o
1- br omoA3nixhirerof{2)-1 {benzgb@i3 Sndifl (Grophel@)pyrrotidin-3iah (@LBH3 g, 2.95 mmol),
methanol (15 mL) and palladium on carbon (170 mg) was purged with nitrogen. Triethyl
silane (3.42 g, 29.5 mmol) was added in 7 equal portions over 3.5 h and the resulting
mixture was stirred at ambient temperature for 3 h. The mixture was filtrated over celite,
evaporated and Purification on a Biotage Isolute SCX-3 SPE column (washed with
methanol and eluted with methanol/triethylamine, 4:1) gave the title compound (0.53 g).
MS m/z (relative intensity, 70 eV) 199 (M+, bp), 141, (61), 127 (73), 114 (59), 113 (88).

Preparation 21:

ENANTIOMER E2 OF 3-(3,5-DIFLUOROPHENYL)PYRROLIDIN-3-OL

Preparation according to Example 18: (-)-1-benzyl-3-(3,5-difluorophenyl)pyrrolidin-3-ol
(0.81 g, 2.8 mmol), methanol (15 mL), palladium on carbon (165 mg) and triethyl silane
(3.25 g, 28 mmol). Yield 0.53 g. MS m/z (relative intensity, 70 eV) 199 (M+, bp), 141,
(48), 127 (56), 114 (43), 113 (62).

Preparation 22:

(+) AND (-)-1-BENZYL-3-(3-CHLORO-2-FLUOROPHENYL)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



tetrahydrofuran (40 nL), under nitrogen, was added magnesi um turnings (0.82
g, 25.8 mol ). The m xture was refluxed for 30 mn, cooled to anbi ent
tenperature and a solution of 1-benzylpyrrolidin-3-one (4.5 g, 25.8 nmol)
in dry tetrahydrofuran (20 nL) was addgg drop wise. The resulting m xture
was stirred at 55 C for 3 h after which saturated aqueous anmoni um chl ori de
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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



64 018, 5p.m (MeOH 33mM NH3, 20:80 to 0:100), gave the title conpound (1.07
g. MSnz (rel. intensity, 70 eV) 215 (M+, bp), 157 (47), 129 (65), 109
(61), 95(43). Preparation 25: 3-(3-CHLORO-2- FLUOROPHENYL) PYRROLI DI N- 3- OL
Preparation according to Preparation 2., tert-Butyl

3-(3-chl oro-2-fl uorophenyl) - 3- hydroxy;%rrol i di n-1-carboxyl ate (4.429, 14

TTﬁl ,YI & %hl g;{g&ﬂe ane Oﬁﬁgéoﬁbrtbfﬁ)& oacet IthCe taltfe cor%pourr%ﬁ o% r red for
3-(3- mhmre?—imeu@lmefw 215§M¥DB@)<\IBYRR@I1I2IQ\(65) gv 3B)To a

solution of 1-brono-3-chloro fl uorobenzene (5.0 g, mmol) in dry
tetrahydrofuran (50 nL) under nitrogen at -78 C, was added dr opw se

n- but yl Preparation22% M in tetrahydrofuran, 9.5 nL, 23.8 nnnol). The m xture

was sti tion of

1- I\I—boc?s(;%gcwrgglr\f&d?n@hlgb ?P&Eﬁvgﬁgﬁﬂéﬂwlﬁ’%b& tetrahydr of ur an (20 ni)
was addé’demrabom\pgeordmetqla@pafatm Zi teet B yheré3-shisue-lugsophend

t enper a, yidxy mmw@m&s@la@ (@M@glwmhwrdudﬂoéoﬁﬂeﬂﬁbhewgom d and the
m xture extracte v& ftgtg%/ cet at %ﬁ?&é) The conbi ned organic
phase wi U@F?%'(? 'Gr@}ﬁ&ﬂ) mf-l) Péd orrdN-e(is 49 Purification by flash
col um chromat ography on silica gel (ethyl acetate/nethanol, 4:1 to 1:1)
gave thﬁ,{ti J .co ound (4.42 g). Msnz (rel. intensity, 70 eV) 315 (M

1), 259 31), 157 (17) 57 (bp). Preparation 27:
3 (2, 3- mEaTLaummmE@m DIFLUIOBORMISN Xt X8 WDREDEY BY RR®LIDNebar at i on

X tertdg!;{ di chl orophenyl) - 3- hydroxypyrrolidin-1-carboxyl ate
(1 23 %d))&l' 21-'Egdl chl oromet hane (20 nlL), trifluor oacetl c acid (3 nl).

StirredTog sgutomof PlremMocichioroyfluqeplenzengadR §, 288 BT iBHiY ( MeOH 33mMv
NH3, 20tdifaHyardtuddi0)50 MLELiAdeOnifogen M-8 2C( vals addeidedrdbivise dBudNithium

(2.5 M in tetrahydrofuran, 9.5 mL, 23.8 mmol). The mixture was stirred for 0.5 h at —78
°C after which a solution of 1-N-boc-3-pyrrolidinone (4.37 g, 23.8 mmol) in dry
tetrahydrofuran (20 mL) was added drop wise. The resulting mixture was brought to
ambient temperature, aqueous saturated ammonium chloride (50 mL) was added and
the mixture was extracted with ethyl acetate (3x50 mL). The combined organic phase
was dried (MgSO4), filtered and evaporated. Purification by flash column
chromatography on silica gel (ethyl acetate/methanol, 4:1 to 1:1) gave the title
compound (4.42 g). MS m/z (rel. intensity, 70 eV) 315 (M+, 1), 259 (16), 214 (31), 157
(17), 57 (bp).

Preparation 27:

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



233 (M, 6), 231 (M, 10), 198 (32), 196 (bp), 75 (37), 56 (27).
Preparation 28: TERT-BUTYL 3- (2, 3- DI CHLOROPHENYL) - 3- HYDROXYPYRRCLI DI N- 1-
CARBOXYLATE Preparation according to Exanple 23:

1- brono- 2, 3-di chl orobenzene (2.1 g, 9.3 mmol) in dry tetrahydrofuran (40
m.), n- butyIIithi um (2.5 Min tetrahydrofuran, 3.7 nL, 9.23 rrrml)

1- N- boc i RY. h L
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acetate56(29]) to 65 1:1), Yield: 1.23g. MBS mz (rel. |ntenS|ty, 70 eV) 230
(25), 196 (46), 172 (19), 57 (bp), 56 (29). Preparation 29:

3- (3, 4- DI FLUCROPHENYL) PYRRCLI DI N- 3-0L Preparation according to Preparation
2: tertPBtH%Fﬁtlgn(Z? 4-di fl uor ophenyl) - 3- hydr oxypyrrol i di n-1-carboxyl ate (2.6

g, 8. 693-;(@'4'—@LFL@J@ROM—ENYD)FWR@LWIDDN—%@Urif| uoroacetic acid (3 ni).
Stirred_for
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pyrrolidin- - -carboxylate (2.6 g, 8.69 mmol), dichloromethane (3 mL) and trifluoroacetic
acid (3 mL). Stirred for 4 h. Yield: 1.32 g. MS m/z (relative intensity, 70 eV) 199 (M+,
876), 141 (bp), 127 (58), 113 (99), 63 (55).

Preparation 30:

TERT-BUTYL 3-(3,4-DIFLUOROPHENYL)-3-HYDROXYPYRROLIDIN-1-
CARBOXYLATE

To a solution of 1-bromo-3,4-difluorobenzene (3.5 g, 18.13 mmol) in dry diethyl ether
(25 mL) under nitrogen at —78 °C, was added dropwise n-butyllithium (2.5 M in hexane,
7.25 mL, 18.13 mmol). The mixture was stirred for 30 min at —78 °C after which a
solution of 1-N-boc-3-pyrrolidinone (3.35 g, 18.13 mmol) in dry diethyl ether (25 mL)
was added drop wise. The mixture was stirred at —78 °C for 10 min and then brought to
ambient temperature over a period of 2 h. Aqueous sodium carbonate (10%) was
added and the mixture was extracted with ethyl acetate (3x50 mL). The combined
organic phase was dried (Na2S04), filtered and evaporated. Purification by flash
column chromatography on silica gel (isooctane/ethyl acetate, 4:1 to 1:1) gave the title
compound (2.6 g). MS m/z (rel. intensity, 70 eV) 243 (18), 198 (23), 141 (18), 127 (21),
57 (bp).

Preparation 31:

Enantiomer E2 of 3-(3,5-DIFLUOROPHENYL)PYRROLIDIN-3-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-difluorophenyt)pyrrolidin-
3-ol (2.89 g, 10 mmol), methanol (20 mL), palladium on carbon (500 mg), triethy! silane



TERT- BUTYL 3-( 3, 4- DI FLUOROPHENYL) - 3- HYDROXYPYRROLI DI N- 1- CARBOXYLATE To a
sol ution of 1-brono-3,4-difluorobenzene (3.5 g, 1813 mmol) in dry diethyl
ether (25 nlL) under nitrogen at -78 C, was added dropw se n-butyllithium
(2.5 Min hexane, 7.25 niL, 18.13 mmol) . The m xture was stirred for 30 mn
at -78 C after which a solution of 1- I\I—61§oc-3- pyrrolidinone (3.35 g, 18.13

mmol) in d i ethyl ether 5 ) s ,added. drop w s The, m xture was
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peri od q>ﬂ,1,2(6l1?{ R s1 spEYM tR(dPnate (1099 was added and the m xture was
extracted wth ethyl acetate (3x50 nL). The conbi ned organi c phase was

dried (Na2SO4), filtered and evaporated. Purification by flash colum
chr onat Pgeparagiomn33:i | i ca gel (isooctane/ethyl acetate, 4:1 to 1:1) gave the

title c A2 ME | i it 243(18), 198 (23),
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3- (3, 5- DhEIEDERIPTEND] IrB(Rolituoraphery iyeraiin-3-ol (7.2 g, 24.9 mmol)
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iltrat rp.celi o e r : ogh on
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the tit(58)cb3pOAMd182(40)gP1 (MB).m z (relative intensity, 70 eV) 199 (M,
bp), 141, (50), 127 (58), 114 (50), 113 (71). Preparation 32: Enantioner El
of 3-(3,.5-D FLUOROPHENYL) PYRROLI DI N- 3-0L Preparation according to
Pr epar aPreparagion34:. 1_henzy1- 3- (3, 5-di 1 uor ophenyl ) pyrrolidin3-ol (2.89 g,
10 mmol }.BERZYRR|3 520 FIUORORHENY IWPYRRORIDINNR3(BI00 ny), triethyl silane
?gg( (1fm“%@pr%fdlu%&?o%&%mo&gﬁﬂ}%rgg%i@%@g gZ é?‘é? J& %56 in HFyeEa?r'aWdro%gra%v)
(60 mL), under nitrogen, was added magnesium turnings (1.37 g, 57.14 mmol) and one
crystal of lodine. The mixture started to reflux spontaneously and when all magnesium
was consumed, a solution of 1-benzylpyrrolidin-3-one (10 g, 57.14 mmol) in dry
tetrahydrofuran (40 mL) was added drop wise. The resulting mixture was heated to 60
°C for 2 h after which aqueous saturated ammonium chloride solution (50 mL) was
added. The mixture was extracted with ethyl acetate (2x50 mL) and the combined
organic phase was dried (Na2S0O4) and evaporated. Purification twice by flash
chromatography on silica gel (isooctane/ethyl acetate, 1:1 and 6:4) gave the title
compound (5.5 g). MS m/z (rel. intensity, 70 eV) 289 (M+, 9), 198 (61), 133 (51), 132
(41), 91 (bp).

Preparation 35:

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).



Preparation 33: (+) AND (-)-1-BENZYL- 3- (3, 5-D FLUOROPHENYL) PYRROLI DI N- 3- OL
The enantioners of 1-benzyl-3-(3,5-difluorophenyl)pyrrolidin-3-ol (7.2 g,
24.9 mmol ) were separated by HPLC on Kronasil 10-Cel |l ucoat
(hept ane/ 2- propanol / di ethyl am ne, 97.872.5:0.1). (+)-Enantiomer (2.89 g).
[a]D = +28.3 (nethanol). M5 nn/z (relative intensity, 70 eV) 289 (M, 5),
198, (48), 133 (48), 132 (37), 91 (bp). (-)-Enantioner (2.89 g), [alp =
-28.1 (methangl). Ms mz (relative intensity, 70 eV) 289 (M, 9), 198 (58),
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filter :ﬁ%ﬁédﬁe%ﬁﬂat ed. Purification by flash chromat ography on sili ca gel
(i sooctane/ ethyl acetate/triethyl am ne, 75:20:5) gave the title conpound

(19.5 gp, A 4g-el ative intensity, 70 eV) 289 (M+, 20), 198 (69), 133
(72), 13?2(%?& 91" (bp) . (67 Preparaiion 36
1-BENZYL-3-(3-CHLORO-5-FLUOROPHENYL)PYRROLIDIN-3-OL
To a solution of 1-bromo-3-chloro-5-fluorobenzene (5 g, 23.9 mmol) in dry
tetrahydrofuran (50 mL), under nitrogen, was added magnesium turnings (0.58 g, 26.2
mmol) and one crystall of iodine. The mixture was heated until self sustained reflux
started. When the the reflux ceased a solution of 1-N-benzyl-3-pyrrolidone (4.17 g, 23.9
mmol) in dry tetrahydrofuran (50 mL) was added drop wise. The resulting mixture was
stirred at ambient temperature for 15 min after which aqueous saturated ammonium
chloride solution (40 mL) was added. The aqueous phase was extracted with tert-buty!
methyl ether the combined organic phases were extracted with 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
(MgS04), filtered and evaporated. Purification on silica gel (isooctane/ethyl acetate, 1:1

to 0:1) gave the tittle 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,



(+) AND (+1- BENZYL- 3- THI EN- 2- YLPYRROLI DI N- 3- 0L The enanti oners of
1-benzyl-3-thien-2-ylpyrrolidin-3-ol (2.9 g, 11.2 mmol) were separated by
HPLC on Kronasil 10-Cel |l ucoat (heptane/2-pr opanol / di et hyl am ne,
92.5:7.5:0.1). (+)-Enantionmer (0.137 )68 [oh) = +26.3 (nmethanol). M5 mz
(relative intensity, 70 eV) 259 (M+, 4), 168 (42), 133 (24), 132 (28), 91
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or gani c(MhaSk 20444 4),i183 (T3P (5009t add and evaporated. Purification on
silica gel (isooctane/ethyl acetate, 1:1 to 0:1) gave the title conpound

(0.92 g). Preparation 39: (+) AND
(+1- BE 'iQPaJaE'QnC‘H_CRO 2- FLUOROPHENYL) PYRROLI DI N- 3- OL

ENANTIOMER E1 AND E2 OF 1-BENZYL-3-(3,4-DIFLUOROPHENYL)PYRROLIDIN-
3-OL

To a solution of 1-bromo-3,4-difluorobenzene (4 g, 20.7 mmol) in dry diethyl ether (25
mL), under nitrogen at —78 °C was added drop wise n-butyllithium (2.5 M in hexane, 8.3
mL, 20.7 mmol). The mixture was stirred at =78 °C for 1 h after which a solution of 1-
benzylpyrrolidin-3-one (3.62 g, 20.7 mmol) in dry diethyl ether (15 mL) was added drop
wise. The mixture was stirred at =78 °C for 15 min and at ambient temperature for 1 h
after which 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 twice by flash chromatography on
silica gel (isooctane/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-benzy!-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



The enantioners of 1-benzyl-3-(3-chloro-2-fluorophenyl)pyrrolidin-3-ol (5
g, 16.4 mml) were separated by HPLC on Kromasil 10-Cellucoat

(hept ane/ 2- propanol / di ethyl am ne, 95:5:0.1). (+)-Enantioner (1.63 g). [a]p
= +59.3 (nmethanol). MS mz (relative |@Eensity, 68 70 eV) 305 (M+, 8), 214
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m/z (relative intensity, 70 eV) 315 (M+, 1), 259 (99), 214 (99), 143 (65), 57 (bp).

Preparation 44:

3-(3-CHLORO-5-FLUOROPHENYL)PYRROLIDIN-3-OL

Preparation according to Preparation 2: tert-Butyl 3-(3-Chloro-5-fluorophenyl)-3-
hydroxypyrrolidin-1-carboxylate (1.6 g, 5.08 mmol), dichioromethane (3 mL) and
trifluoroacetic acid (3 mL). Stirred for 4 h. Purification on a Biotage Isolute SCX-3 SPE
column (washed with methanol and eluted with methanol/triethylamine, 4:1) and by by
HPLC on Waters OBD C18, 5um (MeOH/33mM NH3, 20:80 to 100:0). Yield: 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
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flash col um chromat ography on silica gel (isooctane/ethyl acetate, 1:0 to

1:1) gave the title conmpound (1.6 g). MSmz (relative intensity, 70 eV)

315 (M Prigparation4%) 214 (99), 143 (65), 57 (bp). Preparation 44:
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temperature. Aqueous sodium carbonate (10%, 50 mL) was added and the aqueous
phase was extracted with ethyl acetate (3x50 mL). The combined organic phase was
washed with brine, dried (MgSO4) and evaporated. Purification by flash column
chromatography on silica gel (ethyl acetate/isooctane, 1:1) gave the title compound (3.6
g). MS m/z (rel. intensity, 70 eV) 289 (M+, 3), 198 (74), 133 (44), 132 (38), 91 (bp).

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).
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1- BENZYL- 3- ( 3, 4- DI FLUOROPHENYL) PYRROLI DI N-3-0L To a sol ution of

1- brono- 3, 4-di fl uorobenzene (5.0 g, 25.9 nnDI) in dry diethyl et her (40
m), under nltrogen was add dro w se at | 1 m (2.5 Min
hexane, | i@ foligwing tests Wefﬁr’dﬁ? atiofy %tb\%og"tnqurn 8%8?” %?rleer which a
sol ut i gpventiolr. benzyl pyrrolidi n 3 one (3.63 g, 20.7 mml) in dry di et hyl
ether (20 nL) was added drop wi se. The resulting m xture was stirred for 1
h at -78 C and then brought to anbient tenperature. Aqueous sodi um

car bonalevivd @4t Néunochemignadded and t he aqueous phase was extracted with

R b ki ey e o O
on sil @Iat 0) Meinuigs faw@g@d@a&é&aaﬁe of 1hq;esg§uest@ﬁeeﬂihp| ratedi®ound (3.
g). M5 dﬁ@apﬁtbf‘éd Du‘HcﬁV%'fth de@é’pl%‘t’bn?cﬁ@ b(rMh is Pemol88 froffihe didd drtfput 383
(3?)2 3965@%@8%@@@% A 485|'1R|_I|§1tm:_ SyS em tco%amlng the nucleus accumbens -
both the core and shell, most parts of the olfactory tubercle and ventral pallidum) is
dissected using two thin, angled tweezers and put directly on foil on dry ice (carbon
dioxide -78° C). The striatum and cortex are then dissected and also put on dry ice.
The time from decapitation until the last tissue is dissected varies from four to six
minutes. The tissue is weighed using a Sartorius BP3105 connected to a computer and
packed in labelled tin foil, then stored in an -80° C freezer. Great care is taken in order
to keep the tissue frozen until the time of neurochemical analysis. Each brain part is
subsequently analyzed with respect to its content of monoamines and their metabolites.

The monoamine transmitter substances (NE (norepinephrine), DA (dopamine), 5-HT
(serotonin)) as well as their amine (NM (normethanephrine), 3-MT (3-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
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Inc.). hoe tmdsmterebfdxutegmldance and cemented with phosphatine dental cement.

The rats were housed individually in cages for 40 h before the dialysis experiments,
allowing them to recover from surgery and minimizing 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/Il: 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 ul samples were collected every 20 min.



72 is passed via a T-connection to the detection cell or to a waste outlet.
This is acconplished by two sol enoid val ves, which bl ock either the waste
or detector outlet. By preventing the chromatographic front fromreaching
the detector, better detection conditipgs are achi eved. The aqueous nobile
phase (0.4 nlL/ m n) for the acid systemcontains citric acid 14 mM sodi um
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The aqueous mobile phase (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.



The anal ytical nethod is based on two chromat ographi c separati ons dedi cated
for am nes or acids. Two chronat ographi c systens share a conmon
auto-injector with a 10-port valve and two sanple loops (5 pi for acids, 20
p.l1 for am nes) for simultaneously injgﬁtion on the two systens. The acids
are separated by reverse phase chromatodgraphy while the am nes are
separated by reverse phase ion pairing preceded by a reverse phase
separation in a colum swi tching configuration. Three separation col unms
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Ctric pRgaflsstiopM Sodium GCitrate 10 mM MeCN 10 %v/v), THF 4 %v/v),
Dodecane Sul fonic Acid 0.05 mM and EDTA 0.1 mM Columm length is 50mm
Detection potentials relative to Ag/AgCl reference are 0.45 and 0.65V. The
aqueous Reférieneeshase (0.4 nL/mn) for the coupled reverse phase separation
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conmpound of Formula (2): (2) wherein; Ar is phenyl; R is selected from

t he group co SAIMS ng of F; R2 is selected fromthe group consisting of F;

1. A compound of Formula (2):
R1
]
2
wherein;
Ar is phenyl;

R’ is selected from the group consisting of F;

R? is selected from the group consisting of F;

R? is selected from the group consisting of H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, s-Bu,
t-Bu, cyclopropylmethyl, CFH,CH2CH,-, CF2HCH,;CH;-, CF3CH2CH,-~, allyl and
CH3;0CH,CH»-; and

X is selected from the group consisting of F or OH;

any of its stereocisomers or any mixture of its stereocisomers,

or an N-oxide thereof, or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1, of Formula (3):

2 1
R [ N R
=
X N—R
(3)
or Formula (4):
R1
Rz
= -
X N



R3 is selected fromthe group consisting of H M, Et, n-Pr, i-Pr, n-Bu,

i -Bu, s-Bu, t-Bu, cyclopropyl nethyl, CFH2CH2CH2-, CF2HCH2CH2-, CF3CH2CH. 2-,
ally! and CH3OCH2CH2-; and X is selected fromthe group consisting of F or
OH, any of its stereoisomers or any mxture of its stereoisoners, or an
N-oxi de thereof, or a pharmaceutically amceptable salt thereof. 2. A
conpound according to claiml1, of Formula (3): or Forrmula (4): (4) 76 or
Formula (5):

or Formula (5):

or Formula (6):

—R®
X N

(6)

wherein R', R?, R® and X are as defined in claim 1;
and the pharmaceutically acceptable salts thereof.

3. A compound according to any of claims 1-2, wherein R'is F.

4. A compound according to any of claims 1-3, wherein R® is F and R® is H or Me.
5. A compound according to any of claims 1-3, wherein R is Et or n-Pr.

6. A compound according to any of claims 1-4, wherein R’ is Me.

7. A compound according to any of claims 1-6 in the (+)-enantiomeric form.

8. A compound according to any of claims 1-6 in the (-)-enantiomeric form.

9. The compound according to claim 1, which is

(-)-3-(3,5-DIFLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL;
(+)-3-(3,5-DIFLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL;
3-(2,3-DIFLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL,;
3-(3,4-DIFLUOROPHENYL)-1-PROPYLPYRROLIDIN-3-OL;



or

conmpound according to any of clainms 1-2, wherein Rl

Forrmul a (6).

R1 N-R3 X Ua/ (6) wherein R, R2, R3 and X are as
defined in claim1l; and the pharnmaceutically acceptable salts thereof. 3. A

according to any of clains 1-3, wherein R is F and R3 is H or M.
conpound according to any of clains 1-3/7wherein R3 is Et or n-Pr.
conpound according to any of clains 1-4, wherein R3is Me. 7. A conpound

according to any;6f &)l BrdpAEN9LLNETHI PARABLIAIRIGS form

3-(3,5-DIFLUOROPHENYL)-1-PROPYLPYRROLIDIN-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-(2,4-DIFLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL;
3-(3,4-DIFLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL;
3-(3,5-DIFLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL;
3-(2,3-DIFLUOROPHENYL)-3-FLUOROPYRROLIDINE;
(+)-3-(3,4-DIFLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL;
(-)-3-(3,4-DIFLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL;
(+)-3-(3,4-DIFLUOROPHENYL)-1-PROPYLPYRROLIDIN-3-OL;
(-)-3-(3,4-DIFLUOROPHENYL)-1-PROPYLPYRROLIDIN-3-OL;
(+)-3-(3,5-DIFLUOROPHENYL)-1-PROPYLPYRROLIDIN-3-OL;
(-)-3-(3,5-DIFLUOROPHENYL)-1-PROPYLPYRROLIDIN-3-OL;
(-)-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-(2,3-DIFLUOROPHENYL)-1-ETHYLPYRROLIDIN-3-OL;
(-)-1-BUTYL-3-(2,3-DIFLUOROPHENYL)PYRROLIDIN-3-OL;
(-)-3-(2,3-DIFLUOROPHENYL)-1-ISOBUTYLPYRROLIDIN-3-OL;
(-)-3-(2,3-DIFLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL;
(--1-ALLYL-3-(2,3-DIFLUOROPHENYL)PYRROLIDIN-3-OL;
(1)-3-(2,3-DIFLUOROPHENYL)-1- (2-METHOXYETHYL)PYRROLIDIN-3-OL;
(-)-1-BUTYL-3-(3,5-DIFLUOROPHENYL)PYRROLIDIN-3-OL;
(-)-1-ALLYL-3-(3,5-DIFLUOROPHENYL)PYRROLIDIN-3-OL;
(-)-3-(3,5-DIFLUOROPHENYL)-1- (2-METHOXYETHYL)PYRROLIDIN-3-OL;
(-)-3-(3,5-DIFLUOROPHENYL)-1-ISOBUTYLPYRROLIDIN-3-OL;
(-)-3-(3,5-DIFLUOROPHENYL)-1-METHYLPYRROLIDIN-3-OL;

is F. 4. A conpound

5A
6. A

(-)-3-(2,3-DIFLUOROPHENYL)-1-(3,3,3-TRIFLUOROPROPYL)PYRROLIDIN-3-

OL;

(-)-1- (CYCLOPROPYLMETHYL)-3-(2,3-DIFLUOROPHENYL)PYRROLIDIN-3-

OL;

3-(3,4-DIFLUCROPHENYL)-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



onpound according to any of clains 1-6 in the (-)-enantioneric form
conpound according to claiml1, which is
- (3, 5- DI FLUOROPHENYL) - 1- ETHYLPYRRCLI DI N- 3- OL;
- (3, 5- DI FLUOROPHENYL) - 1- ETHYLPYRRCLI DI N- 3- OL;
Dl FLUOROPHENYL) - 1- ETHYLPYRRCLI DI Neg3- 01,
Dl FLUOROPHENYL) - 1- PROPYLPYRROLI D N—3 OL 77
Dl FLUOROPHENYL) - 1- ETHYLPYRROLI DI N- 3-

 3-
4-
. 5-
. 5- DI FLUOROPHIERYBYTYL ﬁrééﬁﬂﬁW@&QPUﬁNYélFb\iRROUDlN -3-OL;
. 5-
4-
‘D

OOOOCDO

DI FLUORCPIENS¥(2) 3-B FELOBIRIPHENET YU EVRRORY RIRGEDIN-3-OL;
DI FL UOROPHIEN( o) 3. ér#fﬁdﬁdﬁfm DL I@EﬂJ-IOXYETHYL)PYRROLIDIN 3-0L;
| FLUOROPHE

. 4- DI ELUOROPHE k%/{ RB‘%JTJLPYRROLIDIN -3-0L;
- DI FLUORCPHENYE L\fLL mmﬂ*@KQEWWQPUBROLIDIN -3-OL;

- DI FLUORCPEMNY(2) 3- DIVETRAMYRRGOBIS, 3TRIELUOROPROPYL)PYRROLIDIN-3-
- DI FLUOROPIgZNYL) - 3- FLUOROPYRRQL| DI NE;

4- B: Etﬁgmépéoamﬁv@% (p-NiE] L IROPHENYL)PYRROLIDIN:3-

- DI FLUGROPHENYL) - 1- PROPYLPYRRCLI DI N- 3- OL;

- DI FLUGR®IhrMécutiba BR{JCYhEMRIEK tHakddf. 3- OL;
| FLUOROPHENYL) - 1- PROPYLPYRROLI DI N- 3- OL;

-D

| F HENYL) - 1- P YLPY] | DI.N- 3-0L;

: D%H’E‘N?PE G COmRATIORABR TG JTpneutically effective amount of a
| FLUORCPREPRNC) acEormingrey BYRIREIMSY 19, 3010ef s sterecisomers or any

g DI FLUMHEN?&kteﬂeoEB@E?QTBNdeIIeNHQe&LOra pharmaceutically
DI FL
YL-3- ( lZJQE_QDEENY E@%E&% @%@n%& pharmaceutically acceptable

- (2, 3- DI FLUCKER Lje”is | SOBUTYLPYRROLI DI N- 3- OL;
2,3.D FLUOROPHENYL) - METHYLPYRROLI DI N- 3- OL,

/(AxléLgL DFI-F(L 2 |J3e bf the Uﬁlﬂﬁﬁhﬁ\ﬁﬂah WRE&HISDI-OFady G its stereoisomers or any
G N e A A TR,

- ALLYL- 3- (338"95 Hfﬂt‘rkl-leP}[“ed'Came“t

3, 5- DI FLUORCOPHENYL) - 1- ( 2- METHOXYETHYL) PYRROLI DI N- 3- OL;

3[,)| EL BP;LODHE&MQ adcol'cﬁ@iU’E}éhd?\fRR@dh@hﬁér&fé&ure of a pharmaceutical

>3- DI FLLTOETERY t“’i“ﬁ%%ﬁ % oL Bt S
ROPYL VETHYEYOU S(Vé BICHREPRERVE) P A oL,

- Dl FLUOQODHENYL) 1- 1 SOPROPYLPYRROLI D| N- 3- OL;
UTYL- 3. ( 3The d-4ddoriMyENMin RYRIKA:LiRlthé Serfifal nervous system disorder is a

3,5-D FLU@h.LUE%E}, i%&%}ﬁ%ﬁ%&h}&[ﬁ%‘ ﬁle_ entia, age-related

, 5- DI FL - o )

. 5- DI FLUCHOBMERRTMert. 2 (ReeiqeioeptpLBg" fnsBegium disorder,
LYL- 3- ( 3ABHDL EE@WBEN\(E)IMW@]ODT%GS syhgromgga cognitive disorder

L-3- (2o&uﬁlrﬁ@@i@ﬂﬁ&i‘éﬂo}é’%{mﬂnaﬁ\h@nz@bhren|a schizophrenia, a

DI FL 1y B e ar disorder, an
DI FL % %E##H%@%@g B RE-As

Y
, 3-
, 3-
3-Dl FLLWH r, ge g@ﬁgﬁixﬂgw Lspecmc phobia, panic
LYL 3- (2dI3°®BF(LPlDOI&DQIMC)IWWO_I DI N- 3- OL

, 3- DI FLUOROPHENYL) - 1- ( 3, 3, 3- TRI FLUOROPROPYL) PYRROLI DI N- 3- OL;

14. A compound according to any one of claims 1-9, 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.
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(+)-1- (CYCLOPROPYLMETHYL) - 3- (2, 3- DI FLUOROPHENYL) PYRROLI DI N-3- O.; or a
phar maceutically acceptable salt thereof. 10. A pharnaceutical conposition
conprising a therapeutically effective anmount of a conmpound according to
any of clainms 1-9, any of its stereoisoners or any mxture of its

stereoi sonmers, or an N oxide thereof, or7% pharnmaceutically acceptable salt
thereof, together with one or nore pharmaceutically acceptable carriers or

di luents. 11,.Us f ) , 0 - cl ai z .of its

st er eoi somer $2or Eﬁ\acgoyw &I’%}&ﬁ? %%@#ﬁﬁt@ggﬁgﬁg%@%@?‘y 3)’; @sas&g%é&més PH¥Peof
or a pharmaceut i ¢aKHie of e Elgreginomesnof an Negxisisrthereef of :eharmageuticallt e of a
medi canent. 12. TBoeepisbtde salictherdof)fpriuse inl the tredtinent, prevehtonroxalédationr o gof a

pharmaceuti cal cofgaasd & Ldlsdrér drA&ohbifish S hamRiaf YriUdirdh rmaﬁ,lvfma tion of
a disease or a central nervo I ncluding a

us system di sorder of marn
human. 13. The uSiPeat: SPArdenOTeonEfiar I ssronsie foumine faldh L ppamnREic ous
syst em di sor der iféctorcinghe esnfial erre@isdwstema neur odegenerati ve di sorder,
denentia, age-related cognitive inpairnent, a devel opnental disorder, an
Auti sm spectrum di sorder, ADHD, Cerebral Palsy, Glles de |la burette's
syndronme, a cognitive disorder occurring as part of the core synptons of
schi zophreni a, schi zophrenia, a schizophreniform disorder, an affective
di sorder, depression, bipolar disorder, an anxiety disorder, generalized
anxi ety disorder (GAD), specific phobia, panic disorder (PD), or a sleep
di sorder. 14. A compound according to any one of clainms 1-9, any of its
stereoi soners or any mxture of its stereoisoners, or an N-oxide thereof,
or a pharmaceutically acceptable salt thereof, for use as a nedicanment. 79
15. A compound according to any one of clainms 1-9, any of its stereoisoners
or any mxture of its stareoisonmers, or an N oxide thereof, or a
phar maceutically acceptable salt thereof, for use in the treatnent,
prevention or alleviation of a disease or a disorder or a condition of a
mammal , i ncluding a human, which di sease, disorder or condition is
responsive to nodul ati on of dopam nergic function in the central nervous
system





