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25 The biogenic amines of the cortex modulate several aspects of cortical
functions controlling affect, anxiety, motivation, cognition, attention, arousal and
wakefulness. 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

30 impulse control. 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. Concerning mood
and affective functions, the usefulness of compounds facilitating particularly
norepinephrine and serotonin neurotransmission in the treatment of depression and

35 anxiety has strongly contributed to the widely-accepted concept that these neuro-
transmitters are both involved in the regulation of affective functions.

In general, compounds specifically affecting the transmission of biogenic
amines, more precisely monoamines, norepinephrine, dopamine and serotonin are



patients suffering frome.g. depression, anxiety and attention deficit
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admlnlstratlon A still further object is the provision of compounds with more optimal
pharmacodynamic properties such as e.g. kinetic behaviour, bioavailability, solubility

25 and efficacy. A further object is to provide compounds being superior to presently
known compounds in the treatment of several disorders related to dysfunctions of the
CNS, in terms of efficacy or side effects.

The present invention concerns the unexpected discovery of the

pharmacological effects of compounds of the invention on monoamines in the cerebral

30 cortex, and the use of these compounds in the 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
frontal cortex. Due to the specific modulatory effects of the catecholamines on cortical
functions related to cognition, attention and affect, the compounds of the invention can

35 be used in the treatment of disorders characterised by dysfunctions in these areas.
Thus, the compounds can be used in the treatment of cognitive disorders, ADHD,
depression, and anxiety. The compounds can also be used to treat schizophrenia,



failure and psychosis. Inits first aspect, the invention provides a

3- phenyl - 3- net hoxy-pyrrolidine derivative of Formula 1 ( 1 ) any of its

st er eoi sowenrsiss@By m xture of its stereoi soners, or amrciuEPrIg@6icher eof ,
or a deuterated anal og thereof, or a pharmaceutically acceptable salt
thereof; wherein Rl, R2 and R3 are as @efined below In its second aspect,
the invention provides a pharmaceutical conposition, conprising a
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a pharmaceutically acceptabl e sahereof for the manufacture of a

phar maceutical conposition for e@)t nt prevention or alleviation of
a disease or a disorder or a cong on [of . a nannal i ncludi ng a human,

whi ch di sease, disorder or congftion i ¥ respopsive to responsive to

nodul ati on of catecholamnes in the cerigbral cortex. In a still further
aspecs, the invention relates to a method for treatnent, prevention or

all eviation of a disease or a disorder(1gr a condition of a livi ng ani mal
body, includin human,. which di sorder, di.sease or conditio espon5|ve
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st er édi sonerls,a turthen abbedt, thee invention provides the use of a 3-phenyl-3-methoxy-
pyrrolidine derivative of the invention, any of its stereoisomers or any mixture of its
stereoisomers or an N-oxide thereof, or a pharmaceutically acceptable salt thereof, for
the manufacture of a pharmaceutical composition for the treatment, prevention or
alleviation of a disease or a disorder or a condition of a mammal, including a human,
20 which disease, disorder or condition is responsive to responsive to modulation of
catecholamines in the cerebral cortex.
In a still further aspect, the invention relates to a method for treatment,
prevention or alleviation of a disease or a disorder or a condition of a living animal
body, including a human, which disorder, disease or condition is responsive to
25 modulation of catecholamines in the cerebral cortex, which method comprises the step
of administering to such a living animal body in need thereof a therapeutically effective
amount of a 3-phenyl-3-methoxy-pyrrolidine derivative of the invention, any of its
stereoisomers or any mixture of its stereoisomers, or an N-oxide thereof, or a
pharmaceutically acceptable salt thereof.
30 Other aspects of the invention will be apparent to the person skilled in the art
from the following detailed description and examples.

DETAILED DESCRIPTION OF THE INVENTION



thereof, or a deuterated anal og thereof, or a pharmaceutically acceptable
salt thereof, wherein RLis For d; RRis For d; and RB31s HCH3 O
CH2CH3; wwohotodnss@sovi so that the conpound is not 3-(2, #cDifrbaonemhenyl ) - 3-
met hoxypyrrolidine. In a preferred anbodi ment the

3- phenyl - 3- met hoxy- pyrrolidine derivatédve of the invention is a conmpound of
Formula 2 : (2) any of its stereoisoners or any mxture of its

st er eoi r 0, L.ds. &-her r.a deuterated anal og thereof, or a
phar nac‘sé'(t?tﬁ?egm139%5@8%)&@?}'%%@5#%dt%ﬁ{é’%@ﬁs wherein one of RO, Rm Rp and Rq
represent s RD;itsdlitet asreat émmprasegt investion praRideRiphRpyhddndhoxepyeokdne R2;
the two 1Al .1-Rm Rp and Rq represent H, and R3 is as defined
above. ?%@%?@Er@m@%ﬂéd enbodi ment, the 3-phenyl - 3- met hoxy- pyrrolidine
derivative is a conpound of For muRa 2, wherein Rm represents Rl, RO
represents R2 and Rp and Rqg represge | n-anot her nore preferred

enbodi nent, the 3-phenyl - 3- et hoxy{ p ol®@di ne derivative is a conmpound of
Forrmul a 2, wherein Rmrepresents RK.F epresents R2 and RO and Rq
represent H.1n a third nore prefdfred enbbdi nantR t he

3- phenyl - 3- met hoxy- pyrrolidine derivative4s/a conpound of Formula 2,
wherein Rmrepresents RL, Rq represents R2 and RO and Rp represent H In
anot her preferred embodi nent, the 3-phen{l)- 3- net hoxy-pyrrolidine derivative
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a . In whemire preferred enbodinent, RL is F. In another nore preferred
enbodi nment , Igi'siﬁo |- In a third preferred enbodi nment, the

3- phenyl - 3-ne hoxy- pyrrolidine derivative is a conpound of Fornula 1 or
Formi® a 2, alRyisdf of £3; &nder eoi somers or any mixture of its stereoisoners, or
an N-oxi de thereqfcHobragieyierated analog thereof, or a

with the proviso that the compound is not 3-(2,4-Difluorophenyl)-3-
methoxypyrrolidine.
In a preferred ambodiment the 3-phenyl-3-methoxy-pyrrolidine derivative of the
15 invention is a compound of Formula 2:

RR R
Rq

(2)
any of its stereoisomers or any mixture of its stereoisomers, or an N-oxide
thereof, or a deuterated analog thereof, or a pharmaceutically acceptable salt thereof,
20 wherein
one of R°, R™, RP and R represents R;
one the remaining three of R°, R™, R and R represents R?;
the two remaining of R°, R™, R® and R? represent H; and
R? is as defined above.
25 In a more preferred embodiment, the 3-phenyl-3-methoxy-pyrrolidine derivative
is a compound of Formula 2, wherein R™ represents R, R® represents R? and RP and
R% represent H.
In another more preferred embodiment, the 3-phenyl-3-methoxy-pyrrolidine
derivative is a compound of Formula 2, wherein R™ represents R', RP represents R?
30 and R° and R" represent H.



pharmaceutically acceptable salt thereof, wherein R2 is For C. In a nore
preferred enbodinent, R2 is F. In another nore preferred enbodinent, R2 is
c . In awountdnsgrief erred enbodi nent, the 3-phenyl - 3- nerbwmp2@ynswhe di ne
derivative is a conmpound of Formula 1 or Formula 2, any of its

stereoi sonmers or any mxture of its stéreoisoners, or an N-oxide thereof,
or a deuterat ed anal og thereof, or a pharnmaceutically acceptable salt
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20 deuterated analog thereof.

In a more preferred embodiment, R%is H or D.

In another more preferred embodiment, R®is CHs or CDs.

In a third more preferred embodiment, R* is CH.CHs or CD2CDs.

In a most preferred embodiment, the 3-phenyl-3-methoxy-pyrrolidine derivative

25 of the invention is
(+)-3-(3-Chloro-2-fluorophenyl)-3-methoxypyrrolidine;
(+)-3-(3-Chloro-2-fluorophenyl)-1-ethyl-3-methoxypyrrolidine;
(-)-3-(3-Chloro-2-fluorophenyl)-3-methoxypyrrolidine;
(-)-3-(3-Chloro-2-fluorophenyl)-1-ethyl-3-methoxypyrrolidine;

30 (+)-3-(2,3-Difluorophenyl)-3-methoxypyrrolidine;
(+)-3-(2,3-Difluorophenyl)-1-ethyl-3-methoxypyrrolidine;
(-)-3-(2,3-Difluorophenyl)-3-methoxypyrrolidine;
(-)-3-(2,3-Difluorophenyl)-1-ethyl-3-methoxypyrrolidine;
3-(3,4-Difluorophenyl)-3-methoxypyrrolidine;

35 3-(3,4-Difluorophenyl)-1-ethyl-3-methoxypyrrolidine;

3-(3-Chloro-5-fluorophenyl)-3-methoxypyrrolidine;

3-(2,3-Difluorophenyl)-3-methoxypyrrolidine;
3-(2,3-Difluorophenyl)-1-ethyl-3-methoxypyrrolidine;

+



Enantioner 2 of 3-(3,4-Difluorophenyl)-1-(ethyl-D5)-3-nethoxypyrrolidine;
Enanti omer 2 of 3-(3,4-Difluorophenyl)-(1 -D)-3-nethoxypyrrolidine;
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3-(3-Chloro-4-fluoro hox |ne it's
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oxide;
Enantiomer 2 of 3-(3,4-Difluorophenyl)-3-methoxy-1-methylpyrrolidine-1-oxide;
Enantiomer 2 of 3-(3,4-Difluorophenyl)-3-methoxy-1-(methyl-D3)-pyrrolidine-1-
oxide;
25 Enantiomer 1 of 3-(3,4-Difluorophenyl)-3-methoxy-1-(methyl-D3)-pyrrolidine-1-
oxide;
Enantiomer 1 of 3-(3,4-Difluorophenyl)-1-ethyl-3-methoxypyrrolidine-1-oxide;
Enantiomer 1 of 3-(3,4-Difluorophenyl)-1-(ethyl-D5)-3-methoxypyrrolidine-1-
oxide;

30 Enantiomer 1 of 3-(3,4-Difluorophenyl)-3-methoxy-1-methylpyrrolidine-1-oxide;
(+)-3-(3-Chloro-5-fluorophenyl)-3-methoxypyrrolidine;
(-)-3-(3-Chloro-5-fluorophenyl)-3-methoxypyrrolidine;
(+)-3-(3-Chloro-4-fluorophenyl)-3-methoxypyrrolidine;
(-)-3-(3-Chloro-4-fluorophenyl)-3-methoxypyrrolidine;

35 Enantiomer 1 of 3-(3-Chloro-5-fluorophenyl)-1-ethyl-3-methoxypyrrolidine;
Enantiomer 2 of 3-(3-Chloro-5-fluorophenyl)-1-ethyl-3-methoxypyrrolidine;
Enantiomer 1 of 3-(3-Chloro-4-fluorophenyl)-1-ethyl-3-methoxypyrrolidine;
Enantiomer 2 of 3-(3-Chloro-4-fluorophenyl)-1-ethyl-3-methoxypyrrolidine;

(-)-
(+)-
(-)-
3-(
3-(
3-(
3-(
3-(
3-(



considered wthin the scope of the present invention. Pharnmaceutically
Acceptable Salts The chem cal conpound of the invention nay be provided in
any for mwoi2oslseoiBor the intended adm nistration. Suit @blra&pbemmssereicl ude
pharmaceutically (i.e. physiologically) acceptable salts, and pre- or
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pharmaceutical ly acceptable, nay be useful in the preparation of salts
useful as |nterrred| at es in obtaining a chem cal conpound of the invention

and i t sPRacnae By gotablechalihl e aci d addition salt. Exanples of
phar pgceut i CP#]é Mhé‘f%%%éﬁl'p%uﬁétdf% mvéﬁh%ﬁ erJg s Bhﬁiq]écﬁin "s%ut%folé he
i nvention include 1T mtation e sodium ssmm t he
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of the i Kent E cont al ni ng an anionic group. Such cationic salts nmay be
formed P ©Fes wel | known and described in the art. In the context of
this i nvent i exarmples"al phamaaetutccallpfackeptabteas alisnig clodepwithoist lamitatedns the
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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
25 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,
30 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.
In the context of this invention the “onium salts” of N-containing compounds are
also contemplated as pharmaceutically acceptable salts. Preferred “onium salts”
35 include the alkyl-onium salts, the cycloalkyl-onium salts, and the cycloalkylalkyl-onium
salts.
Examples of pre- or prodrug forms of the chemical compound of the invention
include examples of suitable prodrugs of the substances according to the invention
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of an optically active amine, and liberating the diastereomeric, resolved salt by

treatment with an acid. Another method for resolving racemates into the optical

antipodes is based upon chromatography on an optical active matrix. Racemic

compounds of the present invention can thus be resolved into their optical antipodes,

25 e.g., by fractional crystallisation of D- or L- (tartrates, mandelates, or camphor-

sulphonate) salts for example.

The chemical compounds of the present invention may also be resolved by the
formation of diastereomeric amides by reaction of the chemical compounds of the
present invention with an optically active activated carboxylic acid such as that derived

30 from (+) or (-) phenylalanine, (+) or (-) phenylglycine, (+) or (-) camphanic acid or by
the formation of diastereomeric carbamates by reaction of the chemical compound of
the present invention with an optically active chloroformate or the like.

Additional methods for the resolving the optical isomers are known in the art.
Such methods include those described by Jaques J, Collet A, & Wilen S in

35 “Enantiomers, Racemates, and Resolutions”, John Wiley and Sons, New York (1981).

Optical active compounds can also be prepared from optical active starting

materials.
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conpounds of the invention nmay be prepared by oxidation of the
correspondi ng nitrogen base using a co®ventional oxidizing agent such as
hydr ogen peroxide in the presence of an acid such as acetic acid at an
eIevateH{§. erature, or by reaction with a peracid such as peracetic acid
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acet ate, or lnrthelgootext of thisinvenbibh endieixitendesignates anhdade derivatiMesrizni ¢

aci d. : : I L ided in
The. T or i Y ehane "HEL AR J A ERIPARTS] ) pldlal NERERRYERY PR Fon
that viBerreEoraatiaN-isieroayeliecemepuads alialkwansing: ansha dialkeriaming. heds .

Ther ef ogampieaie Ryskidgena cofpduati domaiMidgsd psdyd il be shermoxpeymeaire2st abl e
t owar ds d@graq% on_.and |l ast longer in the organism The deutérated anal og
of the el ¥8iV&e a fully or partially deuterium substituted
derivative. Rredfidasadi the tdoenmbeundsrofdine svestion madbe erepaxed oy axiddtion of

i nventi | 1. i ally. | | I group, and
i par ﬁ%ﬁi*re‘*?egggn@%@%@ B3¢ L3lat el GiRlld 4t ol
( pr opy! hydirpgen perawide snthexaresg¢nachdkan acidauchras agalic acigat an elgvategosi ti on

i s degi i i g rddatiglaa i AN icihti S
nder St eab T Rue, EIRIGRNIP) BEIAR SOt ad peraletieackie Sirdlib solven,
substan@-gamc!?'cﬁ?@&ﬂ@”eo eih! eretate onmathdnestriRcer BIChOI®M 8 which is

0. 01 5%iithlofomettankasit 3hidroeioxgbengsioicn of deuterium). In a preferred
enbodi nent the abundance of deuteriumat that position is at |east 3340
times greater (i.e. at least 50.1 % incorporation of deuteriun) than the
nat ur al Dabienatedcmatdgsdeut eri um which is 0.01 5% In other preferred
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form Imoldse folnoerartiafly teiuteriuny sulbbstintedradkyl gvelp eancciormssticidar -CDs3
(methyl-D3), -CD2CD3 (ethyl-D5) or -CD2,CD2CDs3 (propyl-D7).
In the context of this invention, when a particular position is designated as
holding deuterium (stated as "D" or "deuterium"), it is understood that the abundance
25 of deuterium at that position is substantially greater than the natural abundance of
deuterium, which is 0.015% (i.e., at least 50.1% incorporation of deuterium).
In a preferred embodiment the abundance of deuterium at that position is at
least 3340 times greater (i.e. at least 50.1% incorporation of deuterium) than the
natural abundance of deuterium, which is 0.015%. In other preferred embodiments of
30 the invention the abundance of deuterium at that position is at least 3500 (52.5%
deuterium incorporation), at least 4000 (60% deuterium incorporation), at least 4500
(67.5% deuterium incorporation), at least 5000 (75% deuterium), at least 5500 (82.5%
deuterium incorporation), at least 6000 (90% deuterium incorporation), at least 6333.3
(95% deuterium incorporation), at least 6466.7 (97% deuterium incorporation), at least
35 6600 (99% deuterium incorporation), or at least 6633.3 (99.5% deuterium
incorporation).

Labelled Compounds




has one or nore atons replaced by an atom having an atom ¢ nass or nass
nunber different fromthe atom c nass or mass nunber usually found in
nature. TWe 2bmmekdisng wi || all ow easy quantitative deteetCirarab/oswie
conpound. The | abell ed conpounds of the invention may be useful as
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with a particular reaction). Biological ActivityThe
3- phenyl - 3- met hoxy- pyrrolidine derivatives according to the present
I nvent | Metlpods ©f Preparatiorephri ne, dopami ne and to some extent

ser 056) ni n- nDﬁ'i’é %E;;h%yl-&methoxy-pyrrolidine derivatives of the invention may be
prepared by conventional methods for chemical synthesis, e.g. those described in the
working examples. The starting materials for the processes described in the present
application are known or may readily be prepared by conventional methods from
commercially available chemicals.

25 Also one compound of the invention can be converted to another compound of
the invention using conventional methods.

The end products of the reactions described herein may be isolated by con-
ventional techniques, e.g. by extraction, crystallisation, distillation, chromatography,
etc.

30 Persons skilled in the art will appreciate that, in order to obtain compounds of
the invention in an alternative - and in some occasions, more convenient manner - the
individual process steps mentioned hereinbefore may be performed in a different
order, and/or the individual reactions may be performed at different stage in the overall
route (i.e. chemical transformations may be performed upon different intermediates to

35 those associated hereinbefore with a particular reaction).

Biological Activity



properties and both they and their pharmaceutical conpositions are useful
In treating nunmerous central nervous system di sorders including psychiatric
di sor der swoRardssuBar |y, the conpounds and their phar naeewtEPe@/065676
conpositions are used in the treatnent of CNS disorders where the cortical
nmonoam nergi ¢ systens are dysfunctional1due to direct or indirect causes.
In a further enbodi nent, the conpounds according to the present invention
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25 Parkinson’s disease, Parkinsonism, parkinsonian syndromes, dyskinesias, L-DOPA

induced dyskinesias, dystonias, neurodevelopmental disorders, neurodegenerative
disorders, tics, tremor, restless legs, narcolepsy and behavioural disorders.

Pharmaceutical Compositions
30 In another aspect the invention provides novel pharmaceutical compositions
comprising a therapeutically effective amount of the 3-phenyl-3-methoxy-pyrrolidine
derivatives of the invention.
The present invention relates to pharmaceutical compositions comprising the
compounds of the present invention, and their use in treating CNS disorders. Both
35 organic and inorganic acids can be employed to form non-toxic pharmaceutically
acceptable acid addition salts of the compounds according to the invention. Suitable
acid addition salts of the compounds of the present invention include those formed
with pharmaceutically acceptable salts such as those mentioned above. The
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capsul edescribed above) may be coated with a concentrated sugar solutlon WhICh may
contain e.g. gum arabic, gelatine, talcum, titanium dioxide, and the like. Alternatively,
25 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 coatings in order to readily distinguish between tablets containing
different active substances or different amounts of the active compound.
For the preparation of soft gelatine capsules, the active substance may be
30 admixed with e.g. a vegetable oil or polyethylene glycol. Hard gelatine capsules may
contain granules of the active substance using either the mentioned excipients for
tablets e.g. lactose, saccharose, sorbitol, mannitol, starches (e.g. potato starch, corn
starch or amylopectin), cellulose derivatives or gelatine. Also liquids or semisolids of
the drug can be filled into hard gelatine capsules.
35 Examples of tablet and capsule formulations suitable for oral administration are
given below:



Exanpl es of tablet and capsule fornulations suitable for oral
adm nistration are given below Tablet | ng/tablet Conpound 100 Lactose Ph.
Eur 182. AvoQuomizerisel | ose sodium 2. 0 Mai ze starch past epCrradog/opmss €) 2. 25

Magnesi um stearate 3.0 Tablet Il nyg/tablet Conpound 50 Lactose Ph. Eur
223.75 Croscarnel |l ose sodium 6.0 Mi zel3tarch 15.0 Pol yvi nyl pyrrolidone (5%
w v paste) 2.25 Magnesium stearate 3.0 Tablet 11l ng/tablet Conpound 1.0

Lact os . Eur 93.25 Croscarnel |l ose j 4.0 Mai ze starch paste (5% w v
past e) eleglgtEagnesi um stearate 1.0 C&%@S%% [ capsul e Conpound 10 Lactose

Ph. EurCas@obndhgnesi um 1.5 Dosage urfi00s for rectal application can be

sol uti omctgé%wwsi ons or can be prepafged in the formof suppositories
conprising the active substance in a mxture with a neutral fatty base, or
gel at i nerqsseimellesesedied conpri sing 2@ active substance in admi xture with
veget abliaiZl dtafh mast@fbdenwei pastd) qui @ ps eparations for oral application may
be in tlgle f orm of s%ups or suspensi %{]5 for exanple solutions containing
from ab¥geNBSYM $162@Gut 20% by wei gtYof the active substance herein
descri bed, the bal ance being sugar and m xture of ethanol, water, glycerol
and pr O'PXIJJI%W glycol. Optionally sucpné}tgﬁfeg preparations may contain

col ouri ng agents, flavouring agents, saccharine and carboxynet hyl cel | ul ose
as a thCerwaung agent or other excipi9¥nts known to the man in the art.

10 Lactose Ph.Eur 223.75
Croscarmellose sodium 6.0
Maize starch 15.0
Polyvinylpyrrolidone (5% w/v paste) 2.25
Magnesium stearate 3.0

15
Tablet llI mg/tablet
Compound 1.0
Lactose Ph.Eur 93.25
Croscarmellose sodium 4.0

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

25 Lactose Ph.Eur 488.5
Magnesium 1.5

Dosage units for rectal application can be solutions or suspensions or can be
prepared in the form of suppositories comprising the active substance in a mixture

30 with a neutral fatty base, or gelatine rectal capsules comprising the active substance
in admixture with vegetable oil or paraffin oil. Liquid preparations for oral application
may be in the form of syrups or suspensions, for example solutions containing from
about 0.2% to about 20% by weight of the active substance herein described, the
balance being sugar and mixture of ethanol, water, glycerol and propylene glycol.

35 Optionally such liquid preparations may contain colouring agents, flavouring agents,
saccharine and carboxymethylcellulose as a thickening agent or other excipients
known to the man in the art.

Solutions for parenteral applications by injection can be prepared in an aqueous
solution of a water-soluble pharmaceutically acceptable salt of the active substance,



Solutions for parenteral applications by injection can be prepared in an
aqueous solution of a water-sol uble pharnaceutically acceptable salt of the
active suvetammssaseferably in a concentration of from @crreamomabmsus 10% by
wei ght. These solutions nmay al so containing stabilizing agents and/ or
buffering agents and may conveniently b provided in various dosage unit
anpoul es. The use and adm nistration to a patient to be treated would be
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can be admnistere
For example, release of the compound may be limited to a specific region of the

digestive system through the pH sensitivity of the formulation. Such formulations are
25 well known to persons skilled in the art.

Further details on techniques for formulation and administration may be found
in the latest edition of Remington’s Pharmaceutical Sciences (Maack Publishing Co.,
Easton, PA).

Depending upon the disorder and patient to be treated and the route of

30 administration, the compositions may be administered at varying doses. The dosing
will also depend upon the relation of potency to absorbability and the frequency and
route of administration. Such doses may be administered once, twice or three or more
times daily. The compounds of this invention can be administered to subjects in doses
ranging from 0.01 mg to 500 mg per kg of body weight per day, although variations will

35 necessarily occur depending upon the weight, sex and condition of the subject being
treated, the disease state being treated and the particular route of administration
chosen. However, a dosage level that is in the range of from 0.1 mg to 10 mg per kg
of body weight per day, single or divided dosage is most desirably employed in



ranging fromO0.01 ng to 500 ng per kg of body wei ght per day, although
variations wll necessarily occur dependi ng upon the weight, sex and

condi t i orwof2otonss@ebj ect being treated, the di sease st atethrrovgotseeat ed and
the particular route of adm nistration chosen. However, a dosage |evel that
isin the range of fromO0.1 ng to 10 ntpper kg of body wei ght per day,
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invention. In the context of this invention "enantionmer 1" and "enanti oner

2" of a certain compound desi gnat eEXAMPLES has been synthesised froma
startgng material with high enantioneric excess and known opti cal rot ation.
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The am ne was converted to the oxalic acid salt and recrystallized from

met hanol / di et hyl ether: Mp.1 83-185C. MS niz (rel. intensity, 70 eV) 229
(M-, 1)Exarbde 186), 187 (bp), 157 (49), 133 (42). Exanple 2
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OBD C18, 5um (MeOH/33mM NHs, 20:80 to 50:50) give the title compound 0.47 g
(63%). [a]p=16.5° (methanol). The amine was converted to the oxalic acid salt and
recrystallized from methanol/diethyl ether: M.p.183-185°C. MS m/z (rel. intensity, 70
eV) 229 (M+, 1), 199 (86), 187 (bp), 157 (49), 133 (42).
25
Example 2
(+)-3-(3-CHLORO-2-FLUOROPHENYL)-1-ETHYL-3-METHOXYPYRROLIDINE
To a solution of (+)-3-(3-chloro-2-fluorophenyl)-3-methoxypyrrolidine (0.25 g,
1.08 mmol) and triethylamine (0.305 ml, 2.17 mmol) in tetrahydrofuran (20 ml), was
30 added iodoethane (0.13 ml, 1.63 mmol) and the solution was stirred at ambient
temperature for 26 h. Water (20 ml) was added and the aqueous phase was extracted
with EtOAc (2x50 ml), the combined organic phase was dried (NaxSO4) and the
solvent was evaporated. Purification by HPLC on waters OBD C18, 5um
(MeOH/33mM NHs, 20:80 to 65:35) gave the title compound 0.106 g (38%).
35 [a]p=+16.5° (methanol). The amine was converted to the fumaric acid salt and
recrystallized from 2-propanol/diisopropyl ether: M.p.131-133°C. MS m/z (rel. intensity,
70 eV) 257 (M+, 9), 242 (bp), 227 (44), 157 (44), 71 (89).



[a] D=+1 6.5 (nethanol). The am ne was converted to the fumaric acid salt

and recrystallized from 2-propanol /diisopropyl ether: Mp.1 3 1-133C. M5

mz (rel .wonvenssdlg, 70 eV) 257 (M+, 9), 242 (bp), 227 eéF)kr2&S/deicdeé), 7 1
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Preparation according to Exanple 1. (-)61

- benzyl - 3- (3-chl oro- 2-f | uor ophenyl ) - 3- net hoxypyrrolidine (0.82 g, 2.56

rrm)l) %gwh‘% | oroethane ( 10 m), 1-chloroethyl 5 chloroformate ( 1 .12
: X refluxed for 2 h, and nmethanol (20 m) reflux 1 h.
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converted to the fumaric acid salt and recrystallized from 2-propanol/diisopropyl ether:
20 M.p. 131-133°C. MS m/z (rel. intensity, 70 eV) 257 (M+, 4), 242 (38), 227 (20), 157
(31), 71 (bp).

Example 5
(+)-3-(2,3-DIFLUOROPHENYL)-3-METHOXYPYRROLIDINE

25 Preparation according to Example 1. (+)-1-benzyl-3-(2,3-fluorophenyl)-3-
methoxypyrrolidine (0.58 g, 1.91 mmol), 1,2-dichloroethane (10 ml), 1-chloroethyl
chloroformate (0.83 ml, 7.65 mmol) refluxed for 2 h, and methanol (20 ml) reflux 1 h.
Purification by HPLC on waters OBD C18, 5pym (MeOH/33mM NHs, 20:80 to 50:50)
gave the title compound (0.28 g, 69%). [a]p=+7.6° (methanol). The amine was

30 converted to the oxalic acid salt and recrystallized from methanol/diethyl ether: M.p.
182-184°C. MS m/z (rel. intensity, 70 eV) 213 (M+, 1), 183 (94), 171 (bp), 141 (61),
127 (44).

Example 6
35 (+)-3-(2,3-DIFLUOROPHENYL)-1-ETHYL-3-METHOXYPYRROLIDINE
Preparation according to Example 2. (+)-3-(2,-difluorophenyl)-3-
methoxypyrrolidine (0.183 g, 0.858 mmol), tetrahydrofuran (20 ml), iodoethane (0.103
ml, 1.28 mmol) and triethylamine (0.24 ml, 1.71 mmol), the solution was stirred for 18



Preparation according to Exanple 2. (+)-3-(2,-difluorophenyl)- 3-

nmet hoxypyrrolidine (0.1 83 g, 0.858 nmol), tetrahydrofuran (20 m),

i odoet harwo(20101380181 , 1.28 mmol ) and tri et hyl am ne (0. 24#cwiEP2d09/b6dsemsrol ),
the solution was stirred for 18h. Purification by HPLC on waters OBD C18,
5mm (MeOH/ 33nmM NH3, 20:80 to 65:35) gaVe the title conmpound 0.073 g
(35.2% . [a]D=+1 8.8 (nethanol). The am ne was converted to the fumaric
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rrrml)y@‘olxuxegbﬂ()j%r 5 h, and nmethanol (20 m) reflux 1 h. Purification by
HPLC on waters D C 18, 5mm (MeOH 33mM NH3, 20:80 to 50:50) gave the title

conmpound (0.376 g, 6 19%9. [a]D=-5.9 (nethanol). The am ne was converted to
the oxaExamgpde @ salt and recrystallized from nethanol/diethyl ether: Mp
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3 1a 5. HERRENIA 04 it BOROA B PR e 8 Je0b R 1 (PR )
prepar al26638)5 . Tert-butyl-3-(3, 4-di fl uorophenyl)-3- methoxypyrrolidin-1
-carboxylate (2.65 g, 8.46 mml ), dichloronethane (20 m) and
trifluo oacewlig acid (5 m). Purification on a Biotage |solute SCX-3 SPE
col um ERALRELICwi t h met hanol and el uted with nethanol/thethyl anmine, 4:1)
gave t he)-BHR|EDHE. BORGRHENYLI-1-EFHYL-SMMETHOXY RYRROLWBINEONverted to the

oxal g aci d sl A according to Example 2. (-)-3-(2,-difluorophenyl)-3-

methoxypyrrolidine (0.256 g, 1.20 mmol), tetrahydrofuran (20 ml), iodoethane (0.144
ml, 1.80 mmol) and triethylamine (0.34 ml, 2.40 mmol), the solution was stirred for 24
h. Purification by flash column chromatography on silica gel (ethylacetate/methanol,
1:0 to 1:1) gave the title compound 0.15 g (53%). [a]p= -17.3° (methanol). The amine

25 was converted to the fumaric acid salt and recrystallized from 2-propanol/diisopropy!
ether: M.p. 105-107°C. MS m/z (rel. intensity, 70 eV) 241 (M+, 5), 226 (54), 211 (27),
141 (50), 71 (bp).

Example 9

30 3-(3,4-DIFLUOROPHENYL)-3-METHOXYPYRROLIDINE

Preparation according to preparation 15. Tert-butyl-3-(3,4-difluorophenyl)-3-

methoxypyrrolidin-1-carboxylate (2.65 g, 8.46 mmol), dichloromethane (20 ml) and
trifluoroacetic acid (5 ml). Purification on a Biotage Isolute SCX-3 SPE column
(washed with methanol and eluted with methanol/triethylamine, 4:1) gave the title

35 compound (1.15 g, 63%). The amine was converted to the oxalic acid salt and
recrystallized from methanol/diethyl ether: M.p. 155-156°C. MS m/z (rel. intensity, 70
eV) 198 (46), 183 (79), 171 (bp), 141 (53), 113 (41).



recrystallized from nethanol /diethyl ether: Mp. 155-156C. MS mz (rel.
intensity, 70 eV) 198 (46), 183 (79), 17 1 (bp), 141 (53), 113 (41 )
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solution of 3-(3,4-difluorophenyl)-3-nmethoxypyrrolidine (0.1 9 g, 0.89
mmol) in acetonitrile (5 m), potassiut®carbonate (0.1 7 g, 1.25 mol) and
| odoet hane (0.075 5 m, 0.94 mpl) was added and the m xture was stirred at
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car boxyérd ev@pdaratesirtoggive ey Crvgle! grodncth@nﬂoaume@mmar%otag@ lsdlute whsX-3dded

t rif HMOSPEC(%Iurﬁn%Q/aéﬁéﬁ with rﬂbﬂ‘ran-tghgndi"eﬂtéﬂ Wt‘f*{arﬁe 'nbf/ﬁ@tﬁ;ﬂémi‘neh 434) anbi ent

erature sol vent was evapor at e Pur i f |cat|on on a

enp
B| ot agefollQwedy fasR- @'@PE C@mr{iﬁ’wg(f ARBheD SWF@ ek RMIMetd 461 ) gave thet n
met hanofitle b@hbau@dﬂ(mo F48%). grEanting wad ctcm\xe@ﬂmqunﬁle (oQaﬁélécua saltddd The

h I d
et handerBicgrigro BorRetie YR SRgpen et a1 367G S et Fen g8 20) 100
(bp), 2&v)i241 (‘9)3)226157/') 261§17)13481 (28) 71 1@9) (59). Exanple 12
3-(2 43- Dl FLUOROPHENYL) - 3- METHOXYPYRROLI DI NE Preparation according to

preparatlon 15 . Tert-butyl-3-(2,3-difluorophenyl)-3- 30
met hoxyB¥am@lle difn- 1 - carboxyl ate (4.7 g, 15 mmol), dichl oronethane (20 m)

ggg tc(r):%i n%!@l(“@L«?@Rbs RQJthﬁDwENYL?@tMEWXVPYNR@L@NEage | sol ute SCX-3

t hano t with anol /thet hyl ami ne, 4:1
> gave the 18 POUIBRIHE (EA65 Caloog b HREOBREHY S DERVO AT D { he
hydr och¢arboyzylats d 5761@;4errldnm)r|y|$n@tild>nom@thén@m®rmlhwa§ adtdet yllorsaeetic M p.
152- }6_’ acid I}@nm Th(err%llxtwl SQ%littrgd fgr01 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
(0.845 g, 77%). The amine was converted to the oxalic acid salt and recrystallized
from methanol/diethyl ether: M.p. 169-170°C. MS m/z (rel. intensity, 70 eV) 199 (bp),

25 187 (93), 157 (61), 133 (66), 129 (59).

Example 12
3-(2,3-DIFLUOROPHENYL)-3-METHOXYPYRROLIDINE
Preparation according to preparation 15. Tert-butyl-3-(2,3-difluorophenyl)-3-

30 methoxypyrrolidin-1-carboxylate (4.7 g, 15 mmol), dichloromethane (20 ml) and

trifluoroacetic acid (5 ml). Purification on a Biotage Isolute SCX-3 SPE column

(washed with methanol and eluted with methanol/triethylamine, 4:1) gave the title

compound (2.71 g, 85%). The amine was converted to the hydrochloric acid salt and

recrystallized from methanol/diethyl ether: M.p. 152-153°C. MS m/z (rel. intensity, 70
35 eV) 198 (44), 183 (95), 171 (bp), 141 (61), 127 (44).

Example 13
3-(2,3-DIFLUOROPHENYL)-1-ETHYL-3-METHOXYPYRROLIDINE



35 eV) 198 (44), 183 (95), 17 1 (bp), 141 (61 ), 127 (44). Exanple 13

3- (2, 3- DI FLUOROPHENYL) - | - ETHYL- S- METHOXYPYRROLI DI NEA mi xt ure of

3- (2, 3- diwbuorvapkasy! ) - 3- net hoxypyrrolidine (0.4 g, 1.8PCcHmP)09/065676
acetonitrile (5 m), sodiumcarbonate (0.52 g, 3.74 mmol) and i odoet hane
(0.28 g, 1.87 mmol) was heated at 1100®in a seal ed tube under m crowave
irradiation for 10 mnutes. Water (30 m) was added and the aqueous phase
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50: 549 maaea4tbg°é.im5%&0@a9+h@éhéi% 96%&3124%5(%, dé)?iz%t&)}m { ggrdma%oﬂhe

am ne was converted to the oxali ¢ acid’'salt and'recrystalli fro

met hanof 7 &pR: hyl ether: Mp. 185-187C. MS mz (rel. intensity, 70 eV) 2 13
(M, 1) , 198 (54), 183 (bp), 17 1 (85), 141 (47). Exanple 15

(-)-3-(E 5- DIIFI,‘ HENYL) - 3- METHOXYPYRROLI DI NE A mi xture of (-)-1

- benzyl -§§'P§,%- | fl uorophenyl) - 3-met hoxypyrrolidine (0.43 g, 1.41 nmol),

m anmon{+)+8-(3, bddELUQRGPH ENY 1833-o T HOaYPYRRROAJDINE on car bon (10% 0. 08 Q)

! | | i \NE ( t
(0. 71370 o RFbelan dEbriRE L ESRRTE 126 B} Ben St S GHEBREMYITRO" ™ ©
mat er i amefaxypyrelidiee (0-88«. leb Mraal).n Rtdigkioresthane Gea!) d-anéererthwibi ent
t enper agipRfGsatk(DIHRNE D O WRhoB réfkell fof 8IH, ltRdanetnahel 6@ meefiues h

d. Th I i h d
ot nos, B ical0 P LB walses S8R & e e oIS Sl BFter PRE0Uoa0 Mgt
filtratgavene ttiagmmpo@tt (0T de35%4. [a]i4+€. cogmethadol) OTiR aghing W4s.
Eg]c ngf%qlq\ﬁeitggttgﬁﬁ%&ang D& 0 WM h Ry RAN S 8 RetiiholBtlihy R dnpg! t and
185-187°C. MS m/z (rel. intensity, 70 eV) 213 (M+, 1), 198 (54), 183 (bp), 171 (85),
141 (47).

Example 15

25 (-)-3-(3,5-DIFLUOROPHENYL)-3-METHOXYPYRROLIDINE

A mixture of (-)-1-benzyl-3-(3,5-difluorophenyl)-3-methoxypyrrolidine (0.43 g,

1.41 mmol), mlammoniumformate (0.18 g, 2.83 mmol) and palladium on carbon (10%,
0.08 g) in ethanol (10 ml), was refluxed for 40 min. Additional ammoniumformate (0.18
g, 2.83 mmol) was added and after 90 min reflux all starting material was consumed.

30 The reaction mixture was allowed to reach ambient temperature and filtrated over a
pad of celite and the solvent was evaporated. The remaining oil was dissolved in
methylen chloride and potassium carbonate (2g), was added. The mixture was stirred
over night, filtrated and evaporated to give the title compound (0.24 g, 79%). [a]p=-2.1°
(methanol). The amine was converted to the oxalic acid salt and recrystallized from

35 methanol/diethyl ether: M.p. 185-187°C. MS m/z (rel. intensity, 70 eV) 213 (M+, 1),
198 (58), 183 (bp), 171 (84), 141 (55).

Example 16



met hanol / di et hyl ether: Mp. 185-187C. MS niz (rel. intensity, 70 eV) 213
(M, 1) , 198 (58), 183 (bp), 17 1 (84), 141 (55). Exanple 16ENANTI OVER 1
OF 3-( 3, 5wDl20f0s&ROPH ENYL) - S-M ETHOXY-1 - METHYL PYRROCLIpDIrME20d9mb56t6r € of
(+)-3-(3,5-di fluorophenyl) - 3-net hoxypyrrolidine (0.02 g, 0.094 muol) in
formc acid (1 n1) and formal dehyde (3¥% solution in water, 1 m) was 5
heat ed at 85C for h. The m xture was allowed to reach anbl ent

Sonnr ot e ARTIOMER 4 @E%L 3 B E R RO B D T B IRNEY 3 queous

sodi um HYRIRQh'%NE5M The aqueous phase was extracted twice with ethyl

t at th ted t
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\.Nal\/(lgr m%h%gr%\fv ;%\)/({e}g?ttr? ensFt‘ﬁﬁﬁ:‘?W@? %5%"}@%%&@&&@6%9?38%@3 %‘fa 141
(45), S5(N26Qbpnd eprpafited IBgERANE ICOMERPIOAORt BO(CH, \aawmuuedwnnﬁhwml and

-ET t
T SRR SRS A0 U 9.12009,15] 3,

trlethyMiHAr?d? {8Ph ni, 0.0938 nmol ) in tetrahydrofuran (3 n1) vvas added
i odoet hane (5.6 nL, 0.070 mmol ). The resulting m xture was stirred at

anbi ent -t enp, @ qZure for 24 h and then diluted with nmethanol and anal yzed by
GCVB anld nal ysis show 64% conversion. MS mz (relative intensity, 70
eV) 241ENMNTI®®/IEJB)2 OBZB(3, SG)IFLPJCIROPB‘[ENYI:LH:&-ME@HO)W-l-MEﬂ'}—lYLExarrpl el9
ENANTL OMERRG 5(3 5- DI FLUOROPHENYL) - 1 - ETHYL- 3- METHOXYPYRROLI DI NE 35

Preparati on accor to Exanpl e 20. (-)-3 (3,5-di fluorophenyl) - 3-
Preparatlon according to Example 16. (-)-3- (3 5-difluorophenyl)-3-

methoxypyrrolidine (0.02 g, 0.094 mmol), formic acid (1 ml) and formaldehyde (40%

solution in water, 1 ml) was heated at 85°C for 5 h, workup according to preparation

16. MS m/z (relative intensity, 70 eV) 227 (M+, 5), 212 (32), 197 (28), 141 (45), 57
20 (bp).

Example 18
ENANTIOMER 1 OF 3-(3,5-DIFLUOROPHENYL)-1-ETHYL-3-
METHOXYPYRROLIDINE
25 To a solution of (+)-3-(3,5-difluorophenyl)-3-methoxypyrrolidine (0.01 g, 0.047
mmol) and triethylamine (13.1 uL, 0.0938 mmol) in tetrahydrofuran (3 ml), was added
iodoethane (5.6 uL, 0.070 mmol). The resulting mixture was stirred at ambient
temperature for 24 h and then diluted with methanol and analyzed by GCMS and
LCMS. Analysis show 64% conversion. MS m/z (relative intensity, 70 eV) 241 (M+,
30 10), 226 (86), 211 (33), 141 (49), 71 (bp).

Example19
ENANTIOMER 2 OF 3-(3,5-DIFLUOROPHENYL)-1-ETHYL-3-
METHOXYPYRROLIDINE

35 Preparation according to Example 20. (-)-3-(3,5-difluorophenyl)-3-
methoxypyrrolidine (0.01 g, 0.047 mmol) and triethylamine (13.1 uL, 0.0938 mmol) in
tetrahydrofuran (3 ml), was added iodoethane (5.6 uL, 0.070 mmol). Analysis show



met hoxypyrrolidine (0.01 g, 0.047 mvol) and triethylamne ( 13.1 niL, 0.0938
nmmol ) in tetrahydrofuran (3 m), was added iodoethane (5.6 nL, 0.070 nmol).
Anal ysi s wbawfidfgsmenversion. M5 niz (relative intensitypcTEpreip/08skic ( M,

9), 226 (74), 2 11 (28), 141 (47), 7 1 (bp). Exanple 20 5

(+)-3-(3, 4- Dl FLUOROPHENYL) - 3- METHOXYPYRROLI DI NE Preparation according to
Exanple 1. (+)-1 -benzyl-3-(3,4-difluorophenyl)-3- nethoxypyrrolidine

0.202 gn0,0 , -dichl n -&h h

chi or of G AR eBT8y WS T R BT TRELTRL 0D i SR Phate 23b )
reflux 14h(@)rvii(lepki on by HPLC on waters OBD C 18, 5nmm ( MeOH 33nmM NH3,
20:80 to 50:50) 10 gave the title conmpound (0.1 11 g, 78% . [a] D=+5.8
(methangl). Ms mz (rel. intensity, 70 eV) 2 13 (M, 1) , 198 (44), 183
(84), 1BxampheP0 141 (45). Example 2 1 (-73-(3,4-D FLUOROPH ENYL)-S-M
EEHOXéfl ( ,ilngFP@R@Pﬁl@l\fﬁ)meﬁ@meq@mI? 1-262 -)-1 , ¥

- benzyl - 3- -di fl uor ophenyl )-3- 0 rroli mol ),
157 ol o SRS NS 10 GBI gt FIREDFdr bl onBeny) & 4
r ef | uxeahethmxypytrolidging ((WOB@]@L% ginat),) 1,2 efi¢chiaroktharfeufaof moat iobnror_bytlﬁylPLC on
wat er s : )
comoun’“ﬁﬁ?@%&%tﬁngw Eﬁﬁmﬁl Eﬁixe%?fr?gﬁ h%%gal%g%n%fﬁg%@ﬁe hp)tr(]g 31nsi ty,
20 70 elyrifcation(vPLE on weiers $IB) G131 83int §dpOHII3mM blbds, 2080 to38)50)Exanpl e
22 E ; -Elge T Y i NE 25
To a Sovie g tﬁ#ﬁ@?@%‘(@ b O g R PR 0. 01 5 o,
0. 061 rrm)?)/)gﬂa( "'I’éf)’hlé&d(ﬁ4ﬁ81§3 64)1 1A (b, 14i5§4%l) in tetrahydrofuran (2
m ), was added iodoethane (7.3 nL, 0.091 mmol ), the resulting solution was
stirred-at a(rg:?'gqnt tenperature for 24 h. The crude m xture was purified on

a Biot ala)éarln te SCX-3 SPE col um (washed with nethanol and eluted with
met hano(-J-8H814 PRI QRO RHENYL)-3HkiéE THIO XY PYERROWhHENEVapor at ed and t he crude

CrondEi ve b abeldih Sodibatsenise g, IS Renb R EMIBBiaher BT 20 7 4
(bp) . E%l@thﬂwmz@ot%nﬁmmﬂw@@bm@-%@:@cmﬁr}o@w@m@wn) 1chlqregtiyl - D5) - 3-
VETHOXYEN Gk R0 iR a3 38 inRoB FEMNLEISr i th, EBraiRkbthadl (20 mi) reflux 1 h
() -3- (B i 49T SBRE"SH dvafrs OBD G18, 5um (MeOH/33mM NHa, 20:80 to 50:50)

gave the title compound (0.181 g, 97%). [a]p=-6.1° (methanol). MS m/z (rel. intensity,

20 70 eV)213 (M+, 1), 198 (51), 183 (88), 171 (bp), 141 (53).

Example 22
ENANTIOMER 2 OF 3-(3,4-DIFLUOROPHENYL)-1-ETHYL-3-
METHOXYPYRROLIDINE

25 To a solution of (-)-3-(3,4-difluorophenyl)-3-methoxypyrrolidine (0.013 g, 0.061
mmol) and triethylamine (17.1 pL, 0.122 mmol) in tetrahydrofuran (2 ml), was added
iodoethane (7.3 uL, 0.091 mmol), the resulting solution was stirred at ambient
temperature for 24 h. The crude mixture was purified on a Biotage Isolute SCX-3 SPE
column (washed with methanol and eluted with methanol/triethylamine, 4:1). The

30 solvent was evaporated and the crude product was analyzed by GCMS. Analysis
showed 76% conversion. MS m/z (relative intensity, 70 eV) 241 (M+, 7), 226 (57), 211
(24), 141 (43), 71 (bp).

Example 23
35 ENANTIOMER 2 OF 3-(3,4-DIFLUOROPHENYL)-1-(ETHYL-D5)-3-
METHOXYPYRROLIDINE
Preparation according to Example 22. (-)-3-(3,4-difluorophenyl)-3-
methoxypyrrolidine (0.013 g, 0.061 mmol), triethylamine (17.1 pL, 0.122 mmol),



met hoxypyrrolidine (0.01 3 g, 0.061 mmvl), triethylamne ( 17.1 nL, 0.1 22
nol ), tetrahydrofuran (2 m), and iodoethane-D5 (7.3 m _, 0.091 mmol).

Anal ysi s wbesxhss0195% conversion. MS niz (rel ative intemprsirtEp2008068Y9 246
(M+, 4), 231 (29), 2 16 ( 16), 141 (34), 76 (bp). Exanple 24 ENANTI OVER 2
OF 3-(3,4-DI FLUOROPH ENYL)- (I -D)-S- MEXHOXYPYRROLI D INE To a stirred
solution of (-)-3-(3,4-difluorophenyl)-3-nethoxypyrrolidine (0.013 g, 0.061

nmol ) i o] d a

solutio i The
ughYateltrefive i A ReoRuiesOp 47 R OG0 RIS SHRERA T

m xt ur e%%scwlversn@d MS mizgeelative Boemsity, ZDtedf) 246 (irtleb)t 231 (29)oRi10€16)0. 01 nl

0. 55 3/@ (ag@)d and the tenperature was allowed to reach room

tenperaturg criude mxturem xture was purified on a Biotage |solute

SCX- 3 SPE col urm (washed with methanol and eluted with

met hasioExampl@gham ne, 4:1 ) . The solvent was evaporated and the crude
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The crude m xture was purif Bi ot a |'sol ute SCX-3 SPE
(washedar\}ﬁ' e tepinesAbIre AP %Mw%t%e?ﬁh ﬁ%@rﬁéﬁmpﬁ(ﬁéf%yﬂ@rﬁwge 4:1) . The

sol vent mpagre®viRies axa%cbur“ﬁlea mu%t@g@dwuteas@mg@ﬂwol waShalysgitts showed
to7 ¢ Soyetidl apd 210%d vl iR e Ig g & ol Sﬁﬁﬂ(fs«v%%evﬁqazr%éﬁ( oo
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D20, 1 n1). Anal ysi s showed 59% conversion. MS mz (relative |nten5|ty, 70
eV) 230kiMh g@h 2 15 ( 18), 200 ( 18), 141 (37), 60 (bp). Exanple 27

BRI PR e e SR

PYRROL|
(+) - 3- (QEAHY[PYRRELHBINE) - 3-

20 A mixture of (-)-3-(3,4-difluorophenyl)-3-methoxypyrrolidine (0.013 g, 0.061
mmol) in formic acid (1 ml) and formaldehyde (37% solution in water, 1 ml) was
heated at 85°C for 5 h. The solution was allowed to reach room temperature. The
crude mixture was purified on a Biotage Isolute SCX-3 SPE column (washed with
methanol and eluted with methanol/triethylamine, 4:1). The solvent was evaporated.

25 The crude product analyzed by GCMS. Analysis showed 87% conversion. MS m/z
(relative intensity, 70 eV) 227 (M+, 5), 212 (26), 197 (30), 141 (47), 57 (bp).

Example 26
ENANTIOMER 2 OF 3-(3,4-DIFLUOROPHENYL)-3-METHOXY-1-(METHYL-D3)-
30 PYRROLIDINE
Preparation according to Example 25: (-)-3-(3,4-difluorophenyl)-3-
methoxypyrrolidine (0.013 g, 0.061 mmol), formic acid-d2 (1 ml) and formaldehyde-d2
(20% solution in D20, 1 ml). Analysis showed 59% conversion. MS m/z (relative
intensity, 70 eV) 230 (M+, 3), 215 (18), 200 (18), 141 (37), 60 (bp).
35
Example 27
ENANTIOMER 1 OF 3-(3,4-DIFLUOROPHENYL)-3-METHOXY-1-(METHYL-D3)-
PYRROLIDINE



met hoxypyrrolidine (0.01 g, 0.047 mol ), formc acid-d2 ( 1 m),

f or mal dehyde-d2 (20% solution in D20 1 m ). Analysis showed 68%

conver si om0 2v/058ms(rel ative intensity, 70 eV) 230 ( M+, P8XEP2008063617), 200
( 18), 141 (36), 60 (bp). Exanple 28 ENANTIOVER 1 OF 3-(3, 4-D FLUOROPH
ENYL) - (I -D)-S-M ETHOXYPYRROLI D I NE FP2&paration accordi ng to Exanple 24:
(+)-3-(3,4-difluorophenyl)-3- nmethoxypyrrolidine (0.01 g, O. 067 mol ), dry

t et rahydr of deuterium
oxi de {0. 01ulir)nﬁaera)agagtgg11 %r?ﬁﬂq?'%'ltﬁeé%@ﬁmgrﬁg(g % 3 nde{ﬂ@qgéﬂﬁ Y& | . Anal ysis
showed regvwxypyivelidine 0.0V, @.04 rrmn@lb ifoemicracichel2t(§ Iy Coervpldebyd¢-8i2 (R0% 172
b 2 o i

3-(3,4- reparation according
(3, 23 PR PR RS0 Analioly shobeli e r OmORRKH RV (BT sty

to Exanfl 8V2230(My, §-)(%151(10_{1)1‘2%Hﬁ3héﬁi/l(§6)350r@9)noxypyrroI i dine (0.01 g,
0.0475mmol ), triethylamne ( 13.1 nL, 0.093 mol ), tetrahydrofuran (2 m)
and i od et hane3§5 6 m., 0.07 mml). The crude product analyzed by GCVS.

Anal ysi 92% conversion. MsS mz (relative intensity, 70 eV) 241 (M,
6), 226ENABJTIOMER 1(@B)3-(3,4-DIFLBIOROPHENY) )-( 1ERHIAVIE THIDXKRNRRDER IMEC-

3-(3,4-Dl FL"E@?%W%%&M I(q 'IE MﬁT PY b%malgr eparation

d -3 il l'idi
sceor i g 1 VA S0t Lo Lo bele Tl ol e
(2 Ly @)“(‘5&8 ﬁfﬁ%b*?@rr‘ﬁmgg &&t@ﬂurﬁ%xu@e gdommﬂ D:55Thendl] Ut @Laduct anal yzed

by Anal %’Zﬁi 3% conver si ! mz (relative intensit 70 eV)
241 (M#DFO?J)Jct Y789 by@ﬁM§5é\paly§msf(%d <%/0(qq5)ver%sa'an&4r5em@ (relekid@m over 1
CF 3- ( SinferBityLE mswenamwpwﬂl(ss? MEDHERYRROAM NE Pr epar at i on
according to Exanple 25: (+)-3-(3,4-difluorophenyl)-3- nethoxypyrrolidine
(0.01 g, 0.047 mol ) in formc acid ( 1 m) and fornmal dehyde (37% sol ution
i n wat eExamphé 29 The crude product anal yzed by GCVMS. Anal ysi s showed

%;/@?QV ﬂh@j@i@%fﬂég; t[b#&f%@?ﬁ@%ﬂ)m&eﬁ#)v@%? (M, 3), 212 ( 17),
ETHOXYPYRROLIDIN
Preparation according to Example 22: (+)-3-(3,4-difluorophenyl)-3-
methoxypyrrolidine (0.01 g, 0.047 mmol), triethylamine (13.1 pL, 0.093 mmaol),
tetrahydrofuran (2 ml) and iodoethane (5.6 pL, 0.07 mmol). The crude
20 product analyzed by GCMS. Analysis showed 92% conversion. MS m/z (relative
intensity, 70 eV) 241 (M+, 6), 226 (46), 211 (23), 141 (43), 71 (bp).

Example 30
ENANTIOMER 1 OF 3-(3,4-DIFLUOROPHENYL)-1-(ETHYL-D5)-3-
25 METHOXYPYRROLIDINE
Preparation according to Example 22: (+)-3-(3,4-difluorophenyl)-3-
methoxypyrrolidine (0.01 g, 0.047 mmol), triethylamine (13.1 pL, 0.093 mmol),
tetrahydrofuran (2 ml) and lodoethane-d5 (5.64 pL, 0.07 mmol). The crude
product analyzed by GCMS. Analysis showed 73% conversion. MS m/z (relative
30 intensity, 70 eV) 241 (M+, 7), 246 (8), 231 (58), 141 (50), 76 (bp).

Example 31
ENANTIOMER 1 OF 3-(3,4-DIFLUOROPHENYL)-3-METHOXY-1-
METHYLPYRROLIDINE

35 Preparation according to Example 25: (+)-3-(3,4-difluorophenyl)-3-
methoxypyrrolidine (0.01 g, 0.047 mmol) in formic acid (1 ml) and formaldehyde (37%
solution in water, 1 ml). The crude product analyzed by GCMS. Analysis showed 87%



ENANTI OVER 2 OF 3-( 3, 4- DI FLUOROPHENYL) -1 - ETHYL- 3- METHOXYPYRROLI DI NE- 1
-OXIDE To a stirred solution of enantionmer 2 of 3-(3,4-difluorophenyl)-1

- et hyl - 3-woebtuwsgqagrrol i dine (0.01 1 g, 0.045 mml) in dicchiresomeishane (2
m ) was added 3- chl oroperoxybenzoic acid (77% (0.0204 g, 0.09 mml). The
m xture was stirred at roomtenperatur24for 30 mn and was then filtatred
thrugh a plug of alum niunoxid (basic) which was eluted with

di chl or : o 1 rAhd

(@ rap, BT 9aE MRuA Ferute wioh Gl T AT e HE 3 2080 AR AL B

(m+l ) /@B025% ()+ 1, bp), 259 (23), 257 (3), 214 (7), 142 (5). Exanple 33
ENANTI OVER 2 OF 3-( 3, 4- DI FLUOROPHENYL) - 1 - ( ETHYL- D5) - 3-

METHOXYPYRROLI DI NE- 1 - OXI DE Preparation according to Exanple 32: Enanti oner
2 of 3-Fxample BRuor ophenyl)-1 - (ethyl - d5) - 3- met hoxypyrrol i di ne(0.014 g,

?00(5);55 anNN\ITI@MERCZr@FFs mﬂJleumROPgifrthmwxlambgnEm E Cﬁ/g <(1l Qg 77%
roduct was analyze ra

Appl i edﬂﬁm%éﬁﬁgpl Igﬁ%/gl s showed <95% zonvergl on: M (m+g )/ z;

263 (M + Bk, sti2B@ ol tior28lerahtionREL 63- (3,450l (@rpph &g Feth P43-ENANTI OVER

2 OF 3- THOXY | h NE-

Pr opar ar&%ah;&ib@ oG 0T, B B0 i ERLIRETE ' WeisTacddd 5

3- (3, 4- mlonqwr@mb@ngtobc Fid tﬁ%bﬁ@zoam ge0199 pnalbiTheimixtyre .vgas stirged ot 052

mol )g okt é?ﬁ@ﬁ%m-arfsr é@nﬂHand%a%éNﬂ%% i 9' fu zﬂuﬁnﬁ%no(xﬂi 023 g,

0.1 04 mm% crude product was aha
Bi osyst @®8iC) yhchaps e&ﬁ&ﬂw fbdlgh%\/@ae&”@@%%ﬁ\%wbﬁ h N?Squrpio %ﬁ Wa§44 (M +
1, bp),ardpzddtd mes(@)raplﬁg D) B| stephs BOMSYARR: %hbm@a <95%

%réﬁafa%{vﬁraeeo A2 %%K@ 155), %5%523&@% A 5gs). - 1

3-(3,4-difluorophenyl)-3- nethoxy-1 -(nethyl-d3)-pyrrolidine (0.008 g,
0. 03 hi ororret hane (2 m ), 3- chl oroperoxybenzoic acid (77%
(O.Oij5 nﬁ%%gkggg The cr uda}gr oduct vvasana%x(zed by LCVM5S (Qrap,

Appl | edE%Ab'sTy@NéEBZ B-($-DIEhBIGROPHEN ek 1 <BFbYeoREPsi on: M5 (m+l )/ z;
247 (M METHAERYPYRIOLICIRE-1 4 0E 12), 214 ( 1 1) , 116 (7). Exanple 36

ENANTI OVER 1Preparat$on acc%lrgllﬁg xamWL 323E'r\{g-rl1_ r>n0e{F ()_f(&'}ETﬂ\d{lﬁl_u%%ﬁhenyl)-ﬁ
(ethyl-d5)-3-methoxypyrrolidine(0.014 g, 0.057 mmol), dichloromethane (2 ml), 3-
20 chloroperoxybenzoic acid (77%) (0.025 g, 0.114 mmol). The crude product was
analyzed by LCMS (Qtrap, Applied Biosystems, Q1 MS), analysis showed <95%
conversion: MS (m+1)/z; 263 (M + 1, bp), 262 (7), 230 (4), 214 (9), 150 (4).

Example 34

25 ENANTIOMER 2 OF 3-(3,4-DIFLUOROPHENYL)-3-METHOXY-1-
METHYLPYRROLIDINE-1-OXIDE

Preparation according to Example 32: Enantiomer 2 of 3-(3,4-difluorophenyl)-3-

methoxy-1-methylpyrrolidine (0.012 g, 0.052 mmol), dichloromethane (2 ml), 3-
chloroperoxybenzoic acid (77%) (0.023 g, 0.104 mmol). The crude product was

30 analyzed by LCMS (Qtrap, Applied Biosystems, Q1 MS), analysis showed <95%
conversion: MS (m+1)/z; 244 (M + 1, bp), 243 (4), 214 (9), 150 (3).

Example 35
ENANTIOMER 2 OF 3-(3,4-DIFLUOROPHENYL)-3-METHOXY-1-(METHYL-D3)-
35 PYRROLIDINE-1-OXIDE
Preparation according to Example 32: Enantiomer 2 of 3-(3,4-difluorophenyl)-3-
methoxy-1-(methyl-d3)-pyrrolidine (0.008 g, 0.035 mmol), dichloromethane (2 ml), 3-
chloroperoxybenzoic acid (77%) (0.015 g, 0.069 mmol). The crude product was



PYRROLI DI NE-1 - OXI DE Preparation according to Exanple 32: Enantioner 1 of
3-(3,4-di fluorophenyl)-3- nethoxy-1 -(nethyl-d3)-pyrrolidine (0.007 g,

0. 029 mmoWd,20nisRI1er onet hane (2 nml ), 3- chl or oper oxybenzoir®ra@ioaei67¢ %9
(0.01 3 g, 0.059 mmol). The crude product was anal yzed by LCVS (Qrap,
Applied Biosystens, Q1 M5), analysis 2howed <95% conversion: M5 (mtl )/ z;
247 (M + 1, bp), 246 (7), 228 (4), 214 (14), 116 (9). Exanple 37 ENANTI OVER

1 CF 3- T Y| I

pr opar AT EH e (Rbee Afafes” By etenlt QRIS glyseowba 5=

3- (3, 4-chrivensionpdSniph ) 1)iz; 24t (M t-13 998t 245 (15) r 228 ('R)n214 (1100919 (70. 037
nmol ), dichloronethane (2 m), 3- chl oroperoxybenzoic acid (77% (0.01 7 g,
0.075 mol ). The crude product was anal yzed by LCVMS (Qrap, Applied

Bi osyst EX8MP® 36\B) | anal ysis showed <95% conversion: M5 (ml )/z; 258 (M +
1, bpé EQN\JK@MEQZ%F% (3,4 B FLEIORGPHEN B Tysﬁxembe@& EWYQW:B 1 OF
3-( - INE b - ( ETHYL- DS) - SMETHOXYPYRROLI DI NE- - OXI'DE
Prepara I P n anpl e 32: Enantioner 1 of

3-(3, 4- d| fl LIBrretmarmlqri accbrdingeb iEdanide -32: Fabhterypy N rod 3-8, seifUorétheny))-8-. 029

0/ 0sb’ MO RTRE Ay pyblaind 10 607y WHPIRL Bifofiindinbad @ i 21 ° O
Bi osyst@ﬂerop@rqwasﬁzouﬁmq/a?%kfﬂamg<95)%9dnmpé)r ahemrud@p(mtwa@ 263 (M +
1, bpy, ar?eﬁ%zé CM@ (QﬂbR/Eﬂéglé@BrosgéE@m @ﬁﬁ/lé%'\‘é\ﬁ%fg%oke% 5%

3(3 4- DI F OXI DE Preparatlon

accor di @F@“W%S'EQaMﬁ Qé“lab)/z 2A4rM rledP), 210 §)(228(4 211461 DhHdRYP) - 3

rret hoxy-1 -met hyl pyrrolidine (0.009 g, 0.039 nmol), dichloronet hane (2 m),
- chl o$o§ X l?enzoi c acid (77% (0.01 8 g, 0.08 mml ). The crude product

was ana § LCVMS (Qrap, Applied Biosystens, Q1 M5), analysis showed

<95% colEMAlN;TI@MEHVB Omid (3,4 DIFRWOROPHENYbp) - E'IH‘BL@S) , 214 (4), 197 (4),

142 (4 @ﬁ[@kﬁ’%édi@Nﬁéﬁ’l o _5 FLUCRCPHENYL) - 3- METHOKYRYRROL DI NE

Preparation accordin () -
- benzyl - 3- (fﬁﬂﬂaﬁaWWQﬁ@lﬂ@ﬁﬁ@W‘f)p|332n’éﬂﬁ6§@fp§if i &I i3eliSere-diftyiopapheny!)- t-. 66
gﬂgg) éthzr §1Fgﬁéth9RWrFtﬂ|@|ﬁ1e( @%(m 3; 0 bs?hhﬁfogeai&woré%@rﬁéﬁé)(fml)es( 0.38 g,
' rTm)hl r'opelrJ&yble%%fcoa%lé) Yﬁ%;‘& 017 V\/ab%r7% mmol) ]I'%e crlr}g]e product was
analyzed by LCMS (Qtrap, Applied Biosystems, Q1 MS), analysis showed <95%
20 conversion: MS (m+1)/z; 258 (M + 1, bp), 257 (7), 226 (3), 214 (5), 211 (3).

Example 38
ENANTIOMER 1 OF 3-(3,4-DIFLUOROPHENYL)-1-(ETHYL-D5)-3-
METHOXYPYRROLIDINE-1-OXIDE
25 Preparation according to Example 32: Enantiomer 1 of 3-(3,4-difluorophenyl)-1-
(ethyl-d5)-3-methoxypyrrolidine (0.007 g, 0.029 mmol), dichloromethane (2 ml), 3-
chloroperoxybenzoic acid (77%) (0.013 g, 0.059 mmol). The crude product was
analyzed by LCMS (Qtrap, Applied Biosystems, Q1 MS), analysis showed <95%
conversion: MS (m+1)/z; 263 (M + 1, bp), 262 (14), 228 (4), 214 (6).
30
Example 39
ENANTIOMER 1 OF 3-(3,4-DIFLUOROPHENYL)-3-METHOXY-1-
METHYLPYRROLIDINE-1-OXIDE
Preparation according to Example 32: Enantiomer 1 of 3-(3,4-difluorophenyl)-3-
35 methoxy-1-methylpyrrolidine (0.009 g, 0.039 mmol), dichloromethane (2 ml), 3-
chloroperoxybenzoic acid (77%) (0.018 g, 0.08 mmol). The crude product was
analyzed by LCMS (Qtrap, Applied Biosystems, Q1 MS), analysis showed <95%
conversion: MS (m+1)/z; 244 (M + 1, bp), 243 (8), 214 (4), 197 (4), 142 (4).



(MeOH 33mM NH3, 20:80 to 50:50) gave the title conpound 0.042 g (27%.

[a] D=+2. 7 (nmethanol). M5 mz (relative intensity, 70 eV) 229 (M+, 1) , 214
(58), 199w06hpos8@E (75), 157 (37). Exanple 4 1 PCT/EP2009/065676
("-3-(3- CHLORO S- FLUOROPHENYL) - S- METHOXYPYRROLI DI NE Pr epar ati on accordi ng
to Exanple 1: (-)-1 -benzyl-3-(3-chl or265-fl uorophenyl) - 3-

nmet hoxypyrrolidine (0.265 g, 0.83 mml), 1,2-dichloroethane (20 m),

1-chl oroethyl chloroformate (0.47 g, 3.31 mmol). Purification by HPLC on
waters OBD C18, 5mm (MeOH 33nmM NH3, 20:80 to 50:50) gave the title conmpound
0. 099 gExamje 40a]l D=- 2.8 (nethanol). Ms mz (relative intensity, 70 eV)

(Ziia g (”3@0&@?@%&@%\% %@Tﬁ%ﬁ@gggpﬁﬁﬁé%m ar lat?l gﬁ accordi ng
to Exanpl e 1Prepayatipn wangéowﬂleﬂo(m?1b@6mp$r§r9hbor@5 fluorophenyl)-3-

rlrei EF%?’MEEH@@W#?EU&?(GQEPZQ} ole@mnidm| 9,2- dlckﬂor@eﬂ’ﬁﬁgﬁ@ﬂﬂ ane- dh?&oéir%c o
wat er s %Oé’f%aq hﬁ%(ﬂ%@%ﬁﬂgw hfl%@g@%bé@ %Wag%zﬁéiﬁg?@/

conpoun@&OHEIMKBINHS) 20188]t6-5085(3) davet thertible)conyibundz0.0421gatd796). i nt ensi ty,

78 g\/) 3%@L%(%E%@HM\§@Z§%§%M@§%4 %%E%?@péﬁ)%n a co@dﬁﬁg to

Exanpl e(bp), 187 (7D), boh{3/M)- 3- (3- chl or 0- 4- f | uor ophenyl ) - 3- net hoxypyrrol i di ne
(0.399, 1.22 mmol), 1,2-dichloroethane (20 m), 1-chloroethyl

chl orof%(?matﬁ I('RI 69 g, 4.88 mml ). Purification by HPLC on waters OBD C18,

5mm (M H3, 20:80 to 50:50) gave the title conmpound 0.149 g (53%.

[ a] D=- 1@3 (6reHbheRD-b-FINGORGP K ERIYAYIMMETHORYPYRRGLIBINE 229 (MF 1) . 199

79) , 42). 133 (41 | e A4ENANTI
505 o ro e epplRa RIS o EhRle 4 TR s DIIRES B LpRhanyh- 3
accor di mgthoxypyaoidiee 2(2266@ 0383 Byadi),or E-@cﬁlbmth@m@ﬂ mi)34-chloroethyl

h i di :
{5 IO Bi08 -G Polen L AL ok Bk
cr ude piefatl ?ali le|§d2 @0@@1@ Srgavesthe t&'ﬁcﬁﬁé@@ﬂ%@@ﬂ%’@r@ﬁ&@ [al@—mrz
(rel at'?%”(r'%ﬂih‘ﬁo‘l)YMgﬂw/ﬂ/ﬁela?cﬁ/% infdhsity 070 e¥9$220 I, 18244 B3), 19Pbp)240) . 7 1

(bp). ExalS 433 (56)

20 Example 42

(+)-3-(3-CHLORO-4-FLUOROPHENYL)-3-METHOXYPYRROLIDINE
Preparation according to Example 1: (+)-1-benzyl-3-(3-chloro-4-fluorophenyl)-3-

methoxypyrrolidine (0.405 g, 1.27 mmol), 1,2-dichloroethane (20 ml), 1-chloroethyl
chloroformate (0.72 g, 5.06 mmol). Purification by HPLC on waters OBD C18, 5um

25 (MeOH/33mM NH3, 20:80 to 50:50) gave the title compound 0.15 g (51%). [a]D=+3.3°
(methanol). MS m/z (relative intensity, 70 eV) 229 (M+, 1), 214 (37), 199 (77), 187
(bp), 157 (38).

Example 43

30 (-)-3-(3-CHLORO-4-FLUOROPHENYL)-3-METHOXYPYRROLIDINE

Preparation according to Example 1: (-)-1-benzyl-3-(3-chloro-4-fluorophenyl)-3-

methoxypyrrolidine (0.39 g, 1.22 mmol), 1,2-dichloroethane (20 ml), 1-chloroethyl
chloroformate (0.69 g, 4.88 mmol). Purification by HPLC on waters OBD C18, 5um
(MeOH/33mM NH3, 20:80 to 50:50) gave the title compound 0.149 g (53%). [a]D=-

35 3.4° (methanol). MS m/z (relative intensity, 70 eV) 229 (M+, 1), 199 (79), 187
(bp), 157 (42), 133 (41).

Example 44



ENANTI OVER 2 OF 3-(3- CHLORO S- FLUOROPHENYL) - | - ETHYL- SMETHOXYPYRROLI DI NE
Preparation according to Exanple 22. (-)-3-(3-chloro-5-fluorophenyl)- 3-

met hoxypywoabiodiss@s( 0. 01 g, 0.043 mmol ), triethyl am ne @ciZpriooglossetds 086
mol ), tetrahydrofuran (2 m) and iodoethane (5.2 nL, 0.065 mol). The
crude product analyzed by GCMS. Anal ys28 showed 83% conversion. MS niz
(relative intensity, 70 eV) 257 (M+, 8), 242 (78), 227 (31 ) , 157 (36), 7

e %@ﬁ%@@é@%@&%@g b LSO YL G AT 22,

(+) - 3- (EIOXYPYRRQbHYPEeny! ) - 3- net hoxypyrrolidine (0.01 g, 0.043 mol),
triethylam : doeth
(5.2 i, "o oegrerich SaortinBia emple 220 LS Al ol S Shoved
83% corViethaRYreksie £0.07 4. &@%mmﬁléﬁgewawaeéw 13@7 QQ&B ngNol).242 (48),
227 (@ﬁ)etraﬂa%roﬁ‘@r%h 27ml a(wb%do&héﬁ@'(@Zﬂ NGO i E

accor 0l AGOLE 5, AsaS e 1 %%}%ﬂ%ﬁ%/zp refae" or

met hoxymtefnsuiwmeV)QGYQMJrgm@ DV3(9ND227 (39)] eShyd@ni7meébg)l2. 1 L, 0. 086
mol ), tetrahydrofuran (2 m) and iodoethane (5.2 nL, 0.065 mol). The
crude product analyzed by GCMS. Anal ysis showed 83% conversion. Ms nifz
(rel at|5éam|ﬂ|%r4§|ty, 70 eV) 257 (M+, 4), 242 (34), 227 (20), 157 (32), 7 1

(bp) 49 EXRANTBOAFE Q@BHIL&EO% B @h@ﬁﬂEﬂ@S‘R@W ¥lg) - (|

-D) - SMET XYPYRRO_I DI NEPr epar ati on according to anpl e 24:

(+)-3- (MEJMQXX Q(RRQH[H nyl)-3- methoxypyrrolidine (0.01 g, 0.043 nmol),
dry tetrahyqpl@plafaibr(écddrmhg £ Hxanydl & 220 @%H]@P@Bﬂlub?o;ﬁwdﬁlyl (3-026 m _,

anal yzedeP Y BHESTHRT 1001 Ap ot é’%%mmwe?m%m@ef %@M%@m@ Bousd”S0%
conver stetmahydfefinahza2/ml) 284 |()d¢éthan945 2 A3 @.00pIMmMAlPITH{Oeude200 (48), 198

(82) é@%ﬁﬁmgﬁéﬁe ar a I on accor W\ {Wwﬁw@% &’élatlve

(+) 3- (IBIQﬂﬂltMrBoﬁyf)Qﬁ@r(lybh@h,y%z @B)n&h@@pﬂl ?&36)du7fhé PD.1 14 g, 0.5 ol ),
dry tetrahydrofuran ( 10 nL), n-butyllithiumin hexane (225 M 0.4 nm, 1
nmol ), deuteri H@ oxide (0.1 nmL, 5.5 mml). The crude product was anal yzed
by L X Appl i ed Biosystems; Q1 MS), analysis

ENANTIOMER 1 OF 3-(3-CHLORO-4-FLUOROPHENYL)-1-ETHYL-3-

20 METHOXYPYRROLIDINE
Preparation according to Example 22. (+)-3-(3-chloro-4-fluorophenyl)-3-
methoxypyrrolidine (0.01 g, 0.043 mmol), triethylamine (12.1 pL, 0.086 mmol),
tetrahydrofuran (2 ml) and iodoethane (5.2 pL, 0.065 mmol). The crude
product analyzed by GCMS. Analysis showed 83% conversion. MS m/z (relative
25 intensity, 70 eV) 257 (M+, 6), 242 (48), 227 (27), 157 (38), 71 (bp).

Example 47
ENANTIOMER 2 OF 3-(3-CHLORO-4-FLUOROPHENYL)-1-ETHYL-3-
METHOXYPYRROLIDINE

30 Preparation according to Example 22. (-)-3-(3-chloro-4-fluorophenyl)-3-
methoxypyrrolidine (0.01 g, 0.043 mmol), triethylamine (12.1 pL, 0.086 mmaol),
tetrahydrofuran (2 ml) and iodoethane (5.2 pL, 0.065 mmol). The crude
product analyzed by GCMS. Analysis showed 83% conversion. MS m/z (relative
intensity, 70 eV) 257 (M+, 4), 242 (34), 227 (20), 157 (32), 71 (bp).

35
Example 48
ENANTIOMER 1 OF 3-(3-CHLORO-2-FLUOROPHENYL)-(1-D)-3-
METHOXYPYRROLIDINE



showed -75% conversion: M5 (mz)/z 231 (M+l1 , 93), 201 (65), 200 (44), 199
(bp), 198 (45). Exanple 50 ENANTI OVER 2 OF 3-( 3- CHLORO"- FLUOROPHENYL) - (I

- D) - SMETHOREPMRIREIBDI NE Pr epar ati on accordi ng to Exanpl eC24P2009/065676
(-)-3-(3-chloro-4-fluorophenyl)-3- methoxypyrrolidine (0.1 15 g, 0.5 nmol),
dry tetrahydrofuran ( 10 nL), n-butyll28hiumin hexane (2.5 M 0.4 n_, 1
nmmol ), deuteriumoxide (0.1 nm., 5.5 nmol). The crude product was anal yzed

conver si on: WPEIY) SERRBHR Ry 24 bilo- SRl BN B0, 10g

(51 ) .mettepypwtroliding (TBRT, BLOA3 mmol), dry tetrahydrofuran (3 mL), n-butyllithium in

3-(3, 5- | uti
of(l br%n%dﬂmpfwéoér% }@%&g&f kg‘%dxlq ﬁ)?ﬁy tetreEﬁ Zr zgulrj:[alno?
100 m )Th%ﬁﬂéjfe produswas analyzed d@fﬁﬂnﬁﬁﬂ'ﬁﬂrﬁj@s)@@e@g @l M X. 4 mol)

and omeasalysigisabwel ~50% eenvaRRTIMES @nez)ses3 1 gmmxgw) bgo (ap)hn 99C(92)?<2000

anbi ent re and a solution of 1-N-boc- pyrrol i done . 1.4
nmol ) %%Sr%g%ahydrofuran (40 m) was added drop wi se. The resultl ng

m'xture was refluxed 1 h, cooled to ambient tenperature, aqueous saturated
anmoni Uﬁ}(%w (% 96 solution (50 m) was added and the m xture was extracted
with et Kl (3x50 m ). The conbi ned ?ﬂrl-%ai\rl" ¢ phase was washed with

brine, © MH'|©I\J@%®4®F3f3 Cﬂ'ﬁ@@%&é&@@@ Yb)-th-Ir&ss. The crude
pr Odﬁ'ftMWC@KYPfY'WbEBDINEaSh col um chronmat ogr aphy

(et hyl acet at e/| sooctane, 1:9 ive the title congound (3.8 g

30%. MS niz r(erp@rathrh@%quqimg toﬁ(a@qgleggg(%“@r@ 951Ioro-§4f§1qrgggm 8- (39), 127

gs?é SS@FE%?EOW%@@HM OT£RTFn@ tetrahydrofuran n- butylllthlulm {n f
solution o

S b R SRR S B wa%%p(wmh 'fﬂ}eoswate (3.8

g, 12. 7prodok)wes adaerdtbydk@kzlSo(thram K;ﬂﬂedﬁlosmad@éd\ﬂsmmmmdrl de (60%
di 7 ' d f 10
m a8 e IS velhion M ez 241 TR, gl A RS 200180, M0 e

was stit9&For 15 m' n aqueous sat ur at ed amoni um chl ori de sol ution (50
m) was added and t he aqueous phase was extracted with ethyl acetate (2x50
m.). Th %Bsd organi ¢ phase was dried (Na2SO4) , filtered and

evapor a éﬂlm fication by flash columm chromatography on silica gel

(ethyl BNaNTIOMBERQ@CORER(3-CHLOROKU-FLUQROPHENYL)-{1-B)-3-
20 METHOXYPYRROLIDINE
Preparation according to Example 24: (-)-3-(3-chloro-4-fluorophenyl)-3-

methoxypyrrolidine (0.115 g, 0.5 mmol), dry tetrahydrofuran (10 mL), n-butyllithium in
hexane (2.5 M, 0.4 mL, 1 mmol), deuterium oxide (0.1 mL, 5.5 mmol). The crude
product was analyzed by LCMS (Qtrap, Applied Biosystems; Q1 MS), analysis

25 showed ~75% conversion: MS (m/z)/z 231 (M+1, bp), 201 (78), 200 (46), 199 (99),
198 (51).

Preparation 1
TERT-BUTYL 3-(3,5-DIFLUOROPHENYL)-3-HYDROXYPYRROLIDINE-1-
30 CARBOXYLATE
To a solution of 1-bromo-3,5-difluorobenzene (8 g, 41.4 mmol) in dry
tetrahydrofuran (100 ml), under nitrogen, was added magnesium turnings (0.99 g,
41.4 mmol) and one crysatal of iodine. The mixture was refluxed for 1 h, cooled to
ambient temperature and a solution of 1-N-boc-3-pyrrolidone (7.66 g, 41.4 mmol) in
35 dry tetrahydrofuran (40 ml) was added drop wise. The resulting mixture was refluxed 1
h, cooled to ambient temperature, aqueous saturated ammonium chloride solution (50
ml) was added and the mixture was extracted with ethylacetate (3x50 ml). The
combined organic phase was washed with brine, dried (Na>xSO,), filtered and



conpound (2.64 g, 669%9. MS nz (rel. intensity, 70 eV) 257 (31 ) , 240
(17), 2 12 (13), 127 ( 18), 57 (bp). Preparation 3

3- (3, 5- DIWwbOUCHRISBIYYL) - 3- METHOXYPYRROLI DI NE To a sol uti orCefEP2009/065676
tert-butyl-3-(3,5-difluorophenyl)-3-nethoxypyrrolidin-1 - carboxylate (2.64
g, 8.4 mmol) in nmethylene chloride (20291), was added trifluoroacetic acid
(5 m). The mxture was stirred for 1 h at anbient tenperature after which

ucouse hetaBE AR, i Hhdh oGRS R AR s AR The conbi ned

or gani ccmbawéogvaphudet@dla(cmsﬁsqoctarfe It @ted: 13t gemtbertﬁﬂeawnnmo@d/@ﬁ be
d S hed
W e et anaHs i (ot FREASTS, 7O R0 APE RSO e a8 ra BB R

conmpound ( 1 .3 g, 73%. M n12 (rel intensity, 70 eV) 2 13 (M+, 0.5), 183

(bp), 5 1Pr a(raﬂbn 241 (80), 113 (88). Preparation 4 TERT-BUTYL
accor d ﬁm%mw&éﬁm SHETUSPOHeTBOR 25-6 mmol) i n

dry tetCARBODXYUAZE ( 100 m), magnesiumturnings (0.62 g, 25.9 mvl) and

t al ' - : I d
et anydr of uTaR SHI" eapges s Bar PRSPy Spote el ol um”
chr onat eaybayyigteo(3.8 i 124 malol) istdiy teteatutdaoierars (it mhneyag added sediun gave
the g4t ﬁﬁﬂ@(@i@?d%ﬁe?’s@m wf‘%@eral\@l @.76 gr ¢4 mr‘nBF)e’Fﬁé Wxtu?@v\%g)stl?t%% 683) ,

198 (45 127 repar at I'on
3- (3, 4- Ammol w@@@ﬂéeﬁﬂ%ﬁ?é{ﬁ%n

accordi é‘tﬁ‘rédﬁd?ﬁ@pﬂrrﬁtaqgéo@s SE@JWétebLarﬁﬂnoam(rﬁ cﬁmuublmtmh(mwhb)v@as added

(50 ey SR ool aR B e ey oAl SpER A Ee N prTRIURBPI L TE GMERes ) )
[ ﬁdomezdmglaelo(phaseaﬂasr’drleQZNFm;) filtenedf arche vaporbiedt Pa15|hcaimmlny1ﬂash ,
chro e

he T3t fauRR hrdhatcsbll BR i bl pEraciifis006,ARC 19%%%?%%5&%% B,

240 (1490mmqur1d (2.84), 6@?7) WMSLeyz (e intepyity. 0K 327 GH )6 4eRI7)BAT(13),
3- ( 3- CHLERQ'8)FEPERIPHENYL) - S- HYDROXYPYRROLI DI NE- | - CARBOXYLATE

Preparation 3

20 3-(3,5-DIFLUORPHENYL)-3-METHOXYPYRROLIDINE

To a solution of tert-butyl-3-(3,5-difluorophenyl)-3-methoxypyrrolidin-1-

carboxylate (2.64 g, 8.4 mmol) in methylene chloride (20 mL), was added
trifluoroacetic acid (5 mL). The mixture was stirred for 1 h at ambient temperature after
which aqueous saturated ammonium chloride solution (50 ml) was added and the

25 aqueous phase was extracted with methylene chloride (2x50 mL). The combined
organic phase was dried (Na>S0Q.,), filtered and evaporated to give the crude product,
purification on a Biotage Isolute SCX-3 SPE column (washed with methanol and
eluted with methanol/triethylamine, 4:1) gave the title compound (1.3 g, 73%). MS m/z
(rel. intensity, 70 eV) 213 (M+, 0.5), 183 (bp), 171 (89), 141 (80), 113 (88).

30
Preparation 4
TERT-BUTYL 3-(3,4-DIFLUOROPHENYL)-3-HYDROXYPYRROLIDINE-1-
CARBOXYLATE

Preparation according to Preparation 1. 1-Bromo-3,4-difluorobenzene (5 g, 25.9

35 mmol) in dry tetrahydrofuran (100 ml), magnesium turnings (0.62 g, 25.9 mmol) and
one crysatal of iodine. 1-N-boc-3-pyrrolidone (4.79 g, 25.9 mmol) in dry
tetrahydrofuran (50 ml). The crude product was purified by flash column
chromatography on silica gel (ethyl acetate/isooctane, 1:9 to 1:1) gave the title



Preparation according to Preparation 1. 1-Brono-3-chloro-4-fluorobenzene (5
g, 23.9 mmol) in dry tetrahydrofuran ( 100 m ), magnesiumturnings (0.57 g,
23.9 molwoand/sgascrysatal of iodine. 1-N boc-3-pyrrol pdome240d0dsb7g, 23.9
mmol) in dry tetrahydrofuran (50 ml). The crude product was purified by

flash col um chromat ography on sili ca &l (ethyl acetate/isooctane, 1:9 to
1:1) gave the title compound (3.1 g, 4 1%. MSnz (rel. intensity, 70 eV)

2t (ot %/éﬁ%ai%&rﬁé@%f@@?mg@&%& BIER 1 bocyare

Pr epar at26M4cto6(bb)ng to Preparation 1. 1-Brono-3-chloro-5-fl uorobenzene (5
g, 23.9 mmol) in dry tetrahydrofuran (100 m ), nmagnesiumturnings (0.57 g,

23.9 mpl) and one crysatal of iodine. 1-N-boc-3-pyrrolidone (4.41 g, 23.9
mol ) i Brepafratiepxhydrof uran (50 m ). The crude product was purified by

flashg CDIERMBUW‘YQ@(CPM[@IFDWOR‘OPHEWL)JSJME?HMYPMRR@L@DINiflOCt ane, 1:9 to
1:1) X\WY%&,B conpound (2.1 g, 28%. Ms mz (rel. intensity, 70 eV)
259 (45? 184 (35), 143 (37), 57 (bp). Preparation 8 TERT-BUTYL
3- ( 3- CHLORO"PrigpaerideHEdedr in§-tyIPTe0 GRS RO b ity |- 3- (EARﬂiﬂ)MomﬁEﬁyleﬁar ation
d t

s PRI O SRS YN SRR o ot
(50 m _$9 @r@diwrdwaﬂi’/délspemerdIrsrpamefalm Orbtng nEe élmmdl),, agflometbanqm 38

mol ) HnQdQQ‘?ﬁrI%QeP(Jrlﬂcat%% fashiEhiGRrERbinatdttabhy GAIIRG g (bhgen, col um

chr onat ogra |ca acet at e/ i sooct ? gave

the tit1aetasepsane, 19 g1 @g@@/&wetmmmm %sezg/eoyms?m/zew 273 (

19), 22|8|te(ns1tg)70 6§72 Ié) , 238 (14 21)7, %52_5913&5 ion 9 TERT-BUTYL
3-(3- CHLORO L) S- ME I RBOXYLATE Pr epar ati on

according to Preparation 2. Tert- butyI 3 (3 chl oro-5-fl uor ophenyl) -
3- hydroRl;qnaratibh(ﬁn 1-carboxylate (2.1 g, 6.67 mmol) in dry tetrahydrofuran

| odont TERe LU Sl S RO S R PR ey CL 3PP REAYP PO EDINE- o).
chr omat 64 YbATEi i ca gel (ethyl acetate/isooctane, 1:9 to 1:1 ) gave
the title Comwé%i o?ding:to Préfaratitfe 1n11ZB|(dn% 3-¢HIbRPS LY robEhZBME (875
(33), 2732\4 B%moﬁ In dgy Qtrahygrofura 10% I() miagnesium turnings (0.57 g, 23.9

mmol) and one crysatal of iodine. 1-N-boc-3-pyrrolidone (4.41 g, 23.9 mmol) in dry

20 tetrahydrofuran (50 ml). The crude product was purified by flash column

chromatography on silica gel (ethyl acetate/isooctane, 1:9 to 1:1) gave the title

compound (3.1 g, 41%). MS m/z (rel. intensity, 70 eV) 214 (16), 157 (21), 143 (19),

129 (11), 57 (bp).

25 Preparation 7
TERT-BUTYL 3-(3-CHLORO-5-FLUOROPHENYL)-3-HYDROXYPYRROLIDINE-1-
CARBOXYLATE

Preparation according to Preparation 1. 1-Bromo-3-chloro-5-fluorobenzene (5

g, 23.9 mmol) in dry tetrahydrofuran (100 ml), magnesium turnings (0.57 g, 23.9

30 mmol) and one crysatal of iodine. 1-N-boc-3-pyrrolidone (4.41 g, 23.9 mmol) in dry
tetrahydrofuran (50 ml). The crude product was purified by flash column
chromatography on silica gel (ethyl acetate/isooctane, 1:9 to 1:1) gave the title
compound (2.1 g, 28%). MS m/z (rel. intensity, 70 eV) 259 (45), 214 (69), 184 (35),
143 (37), 57 (bp).

35
Preparation 8
TERT-BUTYL 3-(3-CHLORO-4-FLUOROPHENYL)-3-METHOXYPYRROLIDIN-1-
CARBOXYLATE



Preparati on 10 TERT-BUTYL 3-(2, 3- DI FLUOROPHENYL) - S- HYDROXYPYRRCLI DI NE- | -
CARBOXYLATE To a sol ution of 1-brono-2,3-difluorobenzene (8 g, 4 1.4 mmol)
in dry diwohylosshier ( 100 nl), under nitrogen, was addedTdiro@eiossrat
-780C, n-hexyllithium (2.3 Min hexane, 18 m, 4 1.4 mmol). The m xture was
stirred for 1 min after which a soluti®h of 1-N-boc-3-pyrrolidone (7.66 g,
4 1.4 mol) in dry diethyl ether (50 nL) was added dropw se. The resulting

satur at e arbiETAen RePnedb FEPRRBhY et s frlrofREIYS es
ext r act thydiaxypgirohdiaclecanoxyl2ies(B. frig) 9.8rhmnum hivi dry detoalpamoturam é5@migs
washed é%ci umbrWd’r‘%e (@b"/e{i‘usgél%?éﬂ@ mhnefrfall di€ 'beﬂ?]g”% %‘H?%ﬂt RdohfetAaygess. The

d |
e DSt b ana). Rurdeetion by faeh Golinva chivane Do s melisa geb. 1 2 g
66% .5 l\gtmsilécéfa%/usdd&tmntgto 179 %g&f)/emétlﬂéﬁbmpb%ﬁd((‘ﬂ% g,15606 (. 38 m/E27
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(38), 7)DI1§1%”2) 5&%XYLATE Preparation

3-(3- ekt &@%@%&éw(@

according to Preparation 10: 1-Brono-3-chloro-2-fluorobenzene (8 g, 38.3

rrrml ) ether (100 nL), n-hexyllithium (2.3 Min hexane, 16.64
, %M?EBQ% a solution of 1-N-boc- 3 yrrol i done é? 08 Lg 38.3 mmol)
| n dry HERITHY Pl

ét'he¥-(3-ShLPRO-5-Fih ) QRO EN\S BtMEEHQ?QY YREDWPIN{ash

col ugp @J&Rg@j(pgp\@ghy (et hyl acet at ellsooct ane, 1:9 to 1:1 ) to qgi ve t he
title conpoun 6699 . g nt ensj t V{ 259 3 214
(42), 157 (z%')epaialtﬁ)rtg@f)ord@@ t?tﬁf?Parlﬂrt' P Jﬁrb*hutibﬁéﬁhl%@ﬁr Uoroph nyl
3-(2,3-%h bkdﬁlg@*ﬂ&lhﬂih +Sarldokyigkey (2YRGOBIdA Nmol) in BQ)@M&F&[JP@@ atliyon
aC((:ordl n v p %bi ert&lgut@oe;I %24?7%) %? or? 8 h@ )

v oxy B e BbL PisBecsiai bt Pitefersl v qt QRS RS plate (0.3

t et r ahymhbLofl 8r3amn(A@p F’rﬁr)‘lpan@ﬂbwﬂablydohmm (:Iﬁmmioglpm)’rwmnsnlm geinetratl oi |,
1.63 [ t. gng} ' by fl ash
col uﬂr% aﬁé%at%h?w&)an \Z/Pgﬁggl ﬁ@ e(t%e%ﬁl ﬁ?”i‘g r"r‘}c{ tel }r;So )aﬁn/llescﬁ]zi g@ oyl 1)
gave 1 HBIGNSIlY e/ @ SNb@ARASBH 273 OPB2ap (40 3G (L)edT (TRt ensi Ly, 70 eV) 240
(bp), 237 (72), 183 (81 ) , 17 1 (82), 57 (87). Preparation 13 TERT-BUTYL
3-(3- %r%?ocay\r_a E(L)H%CPHENYL)-S— METHOXYPYRROLI DI N-1 - CARBOXYLATE

TERT-BUTYL 3-(2,3-DIFLUOROPHENYL)-3-HYDROXYPYRROLIDINE-1-

20 CARBOXYLATE

To a solution of 1-bromo-2,3-difluorobenzene (8 g, 41.4 mmol) in dry diethyl

ether (100 mL), under nitrogen, was added dropwise at -78°C, n-hexyllithium (2.3 M in
hexane, 18 ml, 41.4 mmol). The mixture was stirred for 1 min after which a solution of
1-N-boc-3-pyrrolidone (7.66 g, 41.4 mmol) in dry diethyl ether (50 mL) was added

25 dropwise. The resulting mixture was brought to ambient temperature and stirred for
2h, aqueous saturated ammonium chloride solution (50 ml) was added and the
mixture was extracted with ethylacetate (2x50 ml). The combined organic phase was
washed with brine, dried (Na2S0O.), filtered and evaporated to dryness. The crude
product was purified by flash column chromatography (ethylacetate/isooctane, 1:9 to

30 1:1)to give the title compound (8.12 g, 66%). MS m/z (rel. intensity, 70 eV) 243 (26),
198 (48), 141 (33), 127 (38), 57 (bp).

Preparation 11
TERT-BUTYL 3-(3-CHLORO-2-FLUOROPHENYL)-3-HYDROXYPYRROLIDINE-1-
35 CARBOXYLATE
Preparation according to Preparation 10: 1-Bromo-3-chloro-2-fluorobenzene (8
g, 38.3 mmol), dry diethyl ether (100 mL), n-hexyllithium (2.3 M in hexane, 16.64 ml,
38.3 mmol) and a solution of 1-N-boc-3-pyrrolidone (7.08 g, 38.3 mmol) in dry diethyl



Preparation according to Preparation 2 .

Tert-butyl-3-(3-chloro-2-fl uorophenyl)- 3-hydroxypyrrolidin-1-carboxylate
(8.05 g, WbB.2610m38013 i n dry tetrahydrofuran (50 nl), sodipamBryemioes7¢ 60%
di spersion in mneral oil, 1.53 g, 38.2 mvol ), iodonethane (3.1 7 nL, 51
mmol ). Purification by flash col um ch32mat ography on silica gel (et hyl
acetate/isooctane, 1:9 to 1:1 ) gave the title conmpound (6.45 g, 7% I\/IS

mz (re i iy t 5 .

(bp). a l - -s- - RROLI DI NE
" Brogh AT The Gl Bofod bl BlriniEBrtatRipihly cataBiehbVar

To ? so(]atigylmetafe/i&'so()@a?em 1 9l tadk: bpteegiye fhestithe comppppd r(&lt)ﬁcghref%)dMs /g, 6.1

nmo sadi ride (60%

di sp)ersqﬂoln{r?f%'%mwﬁte?rbae%v) qu ( 33%4@?275%%) W$E§3)mggt(g§)e \>//vas sti Ered for

15 min after which a sol utlon of benzyl brom de (0.725 nL, 6.1 nmol) in dry

di mret fiyPrdpiraEiohd (5 nl) was added dropwi se. The m xture was stirred for

20 7 ERATT A SRR A RS e £, o
Nﬁggg?)mggﬂthbAﬂ'Ed with ethyl acetate (3x50 nL). The conbi ned o][ ??tnia?ed
gnd evapor\zg?%%%%fg“ r{]l%g)tq?ﬁgstglﬂ %3 r(arié‘f:]O%SQ'eW‘Q)%ty ?ré?% élhﬁﬁr%%éngll)l I ca
(ethyl Rysroxymyraligdine’ taasoaiylate (86@@%1 (mmol) isdyy, teg2 drqwram(io(mb)
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. Prepar at I on

sol uti omLoP4 t%mm%hthLﬂQaw@l E)’]F"@?%KJQW%FWHQMPM Qresiliexgehieidlli din- 1 -
car boxyh@dtete(isdoctaie 91:940 A71 )r@r@dé thlertltl@édmﬂ)@md eht o 68%)( RIS mlia (rewas added

trifluorpacetic.aci for 1 h at anbi ent

t enper apfﬁ’r@?té{f f%ﬁ%%ﬁ@ﬁbﬁ;éfigé ééﬁgﬁ\/\@ﬁe% @é{@r E‘E§j7F)ur| fication on a

Bi ot age | solute SCX-3 SPE col um (washed vmth nmet hanol and eluted with

net hapop {éﬁgpgha{% 4:1 ) gave the title conpound (0.845 g, 77%9. M5 nmz

(rel. 199 (bp), 187 (93), 157 61 ), 133 (66), 129 (59).
Pr epar aTF—Bﬂ' BY T{L(%(Qi\éi %ﬁ@@@ﬁi@w- YHMR%BWépar ation
accordi ngrREOYXYERREAt i on 15. Tert-butyl -3-(3- chI or o-4-fl uor ophenyl ) -
3- met hoxypyrrolidin-1-car yl 5 ori de
(20 1 andl PRI ORI B0 e FiSpralioD 2 Aart idhs e hlaro - QioRgEm ol ut e
SCX;] 3 SPhydaxypyrroldis hedarbokilate{shed gl ZBIMnﬁidJl) Bcdryitéthahydrofuran (50 mLO) e
t
m ?{5‘ Jréc}.mﬂ@gp?jbﬁ%dgg% %qrﬁ%"@g}e%l@@ %§°§'§g ﬁ-gﬁ)) bdomethdne {81
mL, 51 mmol). Purification by flash column chromatography on silica gel (ethyl
acetate/isooctane, 1:9 to 1:1) gave the title compound (6.45 g, 77%). MS m/z (rel.
intensity, 70 eV) 256 (19), 228 (15), 199 (23), 187 (28), 57 (bp).

25 Preparation 14

1-BENZYL-3-(3,5-DIFLUOROPHENYL)-3-METHOXYPYRROLIDINE
To a solution of 3-(3,5-difluorophenyl)-3-methoxypyrrolidine (1.3 g, 6.1 mmol) in

dry dimethyl formamide (5 mL), was added sodium hydride (60% dispersion in mineral
oil, 0.27 g, 6.7 mmol). The mixture was stirred for 15 min after which a solution of

30 benzylbromide (0.725 mL, 6.1 mmol) in dry dimethyl formamide (5 mL) was added
dropwise. The mixture was stirred for 30 min, hydrochloric acid (10%, 50 ml) was
added and the aqueous phase was extracted with diethylether (50 mL), the aqueous
phasewas made basic with Na,COs and extracted with ethyl acetate (3x50 mL). The
combined organic phase was washed with aqueous LiCl (5%, 50 mL), dried (Na2SO0s),

35 filtered and evaporated. Purification by flash column chromatography on silica gel
(ethyl acetate) gave the title compound (1.15 g, 62%). MS m/z (rel. intensity, 70 eV)
273 (10), 133 (42), 132 (23), 91 (bp), 65 (11).



157 (40), 133 (39). Preparation 17

1- BENZYL- S- ( S- CHLORO S- FLUOROPHENYL) - S- METHOXYPYRROLI DI NE Pr epar ati on
accor di ngvoeofwspasat i on 14. 3-( 3- Chl or o- 5- 5f | uor ophenylPrTaP2009/065676

met hoxypyrrolidine (0.845 g, 3.7 mmol), dry dinethyl formam de (5 nli),

sodi um hydri de (60% di spersion in mne3&l oil, 0.1 63 g, 4.07 mmol).

Benzyl brom de (0.44 nL, 3.7 mmol) in dry dinmethyl formamde (5 ni). Work up
accordi ation 14. Purification by flash col unm chromatography on
silica g%ﬁa?grhﬁp@cet ate) gave the title conmpound (0.94 g, 80%. M5 niz
(rel. |3ﬂ(31€d11lt®ROF5 F\WJORSHEPHENY L )-BIAETPHE)XYBYRFELIDINE (bp), 65 ( 12).

P t Y/ h DI NE
Pr epar at | on LoEsoR or S ool S Ehofe SALER . STSEDHONIEY D) 5.
net hoxy§R/PP¥Y IRt ({ed( 914 77 rmrr@l) in. m%thmp)chl@rﬂqe FGrathyvasg a@l%ﬁn de (5 ni),
sodi usn ﬁﬁmdbﬂdé%eﬁ@@%dcklﬁﬁﬁ STHEmixturd wes atirréd for Phat a%&ent&eﬁ@dmké after

b acoMBthde SOB@@EW@&&V@RO&B&%&rlﬁqaélep.%ha Bt 0T SR A RRETS) oot anhy

on silicaugel (Weshbylwiticeetiaol gadeldtbd with inetreorgitistdylamise,gi:11§89e thes T z

g[)gl) Plrttra][pe gun{go gx% §3g4§)FM&EW%n§ﬁ#&if%@( %ﬁ\"gg:%r é‘%ér ation

accordlﬁﬁd),t@ﬁﬁﬁba‘r%@(ﬁﬁ) 15. Tert-butyl -3-(2, 3-di fl uorophenyl) - 3-

met h%ypyrrolidi n-1 -carboxylate (4.7 g, 15 mmol ), nethylene chloride (20
m ) trifluoroacetic acid (5 m _). Purification on a Biotage |solute
SCX- 3 RAPHARA {8vashed with methanol and el uted with

?Et PanOfB{(N@’&I%‘@R@MFELUGTDgF)I-(IZNYE)-?SMEWHCD)QYPWNRIDIDI@INE H g, 859%. NB42§ z
re I Nt ens .
br epar at | on BisPerdiaGARcotdne 8 Repodiliehe R Moo Pacen it Tisraehéiv)
Pr epar aB-noethaxypyrdilidon- 1 -cwafveyyatat(il 81 d,4. 53r4rﬁﬁl,)3mbtﬁylerm oplbedeg (20 8iL) and

th 7 - | f 5 n
Sod 1 Fbride té‘ésﬁdﬁ@rh P EudfiodfionBR 2 Bjotide %HE%W LSRR Ul ™ )
Benzyl b(wmﬁh@d Wi mmeﬁlarml andeiuted vwfmmethancdvltryethvlﬁﬁtlw ﬂbga\e@ﬁhﬁetlt{% m_).
Vor k upcaasenst g4 2 BBINARRS PR (bt intRRERY, Imé\vp@wysé)l 4@@ (F9), 487 (b%),(

chr omat y ica’'gel (et hyI acetate) gave the'title compoun 2.6
g, 67%?%4311§€K§ |ntenS|ty, 70 eV) 133 (34), 132( 19), 92 (8), 9 1

20 Preparation 17

1-BENZYL-3-(3-CHLORO-5-FLUOROPHENYL)-3-METHOXYPYRROLIDINE
Preparation according to Preparation 14. 3-(3-Chloro-5-5fluorophenyl)-3-

methoxypyrrolidine (0.845 g, 3.7 mmol), dry dimethyl formamide (5 mL), sodium
hydride (60% dispersion in mineral oil, 0.163 g, 4.07 mmol). Benzylbromide (0.44 mL,

25 3.7 mmol) in dry dimethyl formamide (5 mL). Work up according to Preparation 14.
Purification by flash column chromatography on silica gel (ethyl acetate) gave the title
compound (0.94 g, 80%). MS m/z (rel. intensity, 70 eV) 133 (49), 132 (26), 92 (8), 91
(bp), 65 (12).

30 Preparation 18

1-BENZYL-3-(3-CHLORO-4-FLUOROPHENYL)-3-METHOXYPYRROLIDINE
Preparation according to Preparation 14. 3-(3-Chloro-4-5fluorophenyl)-3-

methoxypyrrolidine (1.11 g, 4.85 mmol), dry dimethyl formamide (5 mL), sodium
hydride (60% dispersion in mineral oil, 0.213 g, 5.35 mmol). Benzylbromide (0.576

35 mL, 4.85 mmol) in dry dimethyl formamide (5 mL). Work up according to Preparation
14. Purification by flash column chromatography on silica gel (ethyl acetate) gave the
titte compound (0.3 g, 19%). MS m/z (rel. intensity, 70 V) 304 (24), 289 (24), 133
(62), 132 (32), 91 (bp).



(bp), 65 ( 13). Preparation 2 1 3-(3, 4-D FLUOROPHENYL) - 3- METHOXYPYRROLI DI NE
Preparation according to Preparation 15.

Tert - but Wee{odsde1di f | uor ophenyl ) - 3- net hoxypyrrol i di n- PcTEeedmonyicat e (2. 65
g, 8.46 mml), nethylene chloride (20 mM ) and trifluoroacetic acid (5

m ). Purification on a Biotage |solut& SCX-3 SPE col um (washed with

nmet hanol and eluted with nethanol/thethylamne, 4:1 ) gave the title
conmpound ( 1 .15 g, 63%9. Ms nmz (rel. intensity, 70 eV) 198 (46), 183
(79), 171 (bp), 141 (53), 113 (41 ) . Preparation 22

3-(3- C:I-E[EkiaraﬁQUGQPHENYL) S- METHOXYPYRROLI DI NE Preparation according to

F1 uor or SERE F:)LU@'&?F?@N“? TS PR RROL PINE FOTRNECLR, U}

net hyl ene c r(ﬂﬂa&ét'c(nZ@CQﬁ_?'nQﬂG Ffrﬁpﬁﬂaﬁ'@ﬂdaﬁcé_ﬁtcbl&wi (23- rophenyl) @atl on on
a Biog amatﬂcﬁ@hyﬁr@ncﬁm cérbS?Eat‘eD(w@ @wﬁm@q Mk hy| s bﬁl@ﬁhe@d 6)%1%}1 with

et hanol L R Xk 8L ik Prrliifion 05 & Blnysos BRI NL A8 Sy iRl VB ™2

(43) . Pr@ywsshatdiwith ﬁ@tﬁarﬁﬁlﬁﬁﬁlellﬁed%l{mmrﬁhlylbmlﬁe WTWFWQ DI NE

P P

et oxy PR L) 87BN AL e adising Al 106, (44 SRREORA7F 4o,
sodi um Mttd'9e126(04)di spersion in mineral oil, 0.259 g, 6.48 nmol).
Benzyhbrom de (0.642 nL, 5.4 nmol) in dry di rrethyl formam de (5 m). Work

up according to Preparation 14. Purification by flash colum chromatography
on siliReeRAPALEBAN | acetate) gave the title conpound (0.9 g, 55% . MS m z

(P rel. l?iaﬂmzt/m% M@%@WE&’YL) BMETHQXYWRR(@_E!DJN%SZ (gg)R RO?I %)I (Ntép)
reparatl on N g
P A BB EPgien 12 @I 6w oyt ) 5.

Preparation EVa i
met hoxymethaxdypdirakdig8 (2.41qy, 1257 9mohgl), diy wirdetingt fwmahmden(lmmie) 66dioty) , sodi um
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Preparation 21
3-(3,4-DIFLUOROPHENYL)-3-METHOXYPYRROLIDINE
Preparation according to Preparation 15. Tert-butyl-3-(3,4-difluorophenyl)-3-
methoxypyrrolidin-1-carboxylate (2.65 g, 8.46 mmol), methylene chloride (20 mL) and
25 trifluoroacetic acid (5 mL). Purification on a Biotage Isolute SCX-3 SPE column
(washed with methanol and eluted with methanol/triethylamine, 4:1) gave the title
compound (1.15 g, 63%). MS m/z (rel. intensity, 70 eV) 198 (46), 183 (79), 171 (bp),
141 (53), 113 (41).

30 Preparation 22
3-(3-CHLORO-2-FLUOROPHENYL)-3-METHOXYPYRROLIDINE
Preparation according to Preparation 15. Tert-butyl-3-(3-chloro-2-
fluororophenyl)-3-methoxypyrrolidin-1-carboxylate (6.45 g, 19.6 mmol), methylene
chloride (20 mL) and trifluoroacetic acid (5 mL). Purification on a Biotage Isolute SCX-
35 3 SPE column (washed with methanol and eluted with methanol/triethylamine, 4:1)
gave the title compound (3.44 g, 76%). MS m/z (rel. intensity, 70 eV) 214 (34), 199
(84), 187 (bp), 157 (48), 133 (43).
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Preparation 25
(+) AND (-)-1-BENZYL-3-(3-CHLORO-2-FLUOROPHENYL)-3-
METHOXYPYRROLIDINE
The enantiomers were separated by HPLC on kromasil 5-Cellucoat (heptan/2-
25 propanol/diethyl amine, 95/5/0.1): (+)-enantiomer (1.04 g). [a]p=+28.7° (methanol). MS
m/z (rel. intensity, 70 eV) 304 (20), 289 (21), 133 (70), 132 (38), 91 (bp). (-)-
enantiomer (0.82 g). [a]p=-30.2° (methanol). MS m/z (rel. intensity, 70 eV) 304 (17),
289 (17), 133 (58), 132 (31), 91 (bp).

30 Preparation 26
(+) AND (-)-1-BENZYL-3-(2,3-DIFLUOROPHENYL)-3-METHOXYPYRROLIDINE
The enantiomers were separated by HPLC on kromasil 5-Cellucoat (heptan/2-
propanol/diethyl amine, 95/5/0.1): (+)-enantiomer (0.58 g). [a]p=+34.1" (methanol). MS
m/z (rel. intensity, 70 eV) 288 (14), 273 (15), 133 (46), 132 (25), 91 (bp). (-)-
35 enantiomer (0.874 g). [a]p=-32.5" (methanol). MS m/z (rel. intensity, 70 eV) 288 (15),
273 (15), 133 (45), 132 (25), 91 (bp).

Preparation 27



289 (32), 133 (62), 132 (33), 9 1 (bp). Preparation 30 (+) AND (-)-1
- BENZYL- S- ( S*- DI FLUOROPHENYL) - S- METHOXYPYRROLI DI NE The enanti oners were
separ at edwbyotdrlsgpien kromasil 5-Cel | ucoat (heptan/2- pr epampbdodioeichy |
amne, 95/5/0.1) : (+)-enantiomer (0.202 g). [a]D=t24.1 (nethanol). M
mz (rel. intensity, 70 eV) 288 (22), 23 (25), 133 (50), 132 (26), 91
(bp). (-)- enantlorrer (0.264 g). [a]D=-23.0 (nethanol). Ms mMz (rel.
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20 The enantiomers were separated by HPLC on kromasil 5-Cellucoat (heptan/2-
propanol/diethyl amine, 95/5/0.1): (+)-enantiomer (0.212 g). [a]p=+27.3" (methanol).
MS m/z (rel. intensity, 70 eV) 289 (12), 133 (51), 132 (27), 91 (bp), 65 (14). (-)-
enantiomer (0.265 g). [a]p=-29.7° (methanol). MS m/z (rel. intensity, 70 eV) 304 (32),
289 (32), 133 (62), 132 (33), 91 (bp).
25
Preparation 30
(+) AND (-)-1-BENZYL-3-(3,4-DIFLUOROPHENYL)-3-METHOXYPYRROLIDINE
The enantiomers were separated by HPLC on kromasil 5-Cellucoat (heptan/2-
propanol/diethyl amine, 95/5/0.1): (+)-enantiomer (0.202 g). [a]p=+24.1" (methanol).
30 MS m/z (rel. intensity, 70 eV) 288 (22), 273 (25), 133 (50), 132 (26), 91 (bp). (-)-
enantiomer (0.264 g). [a]p=-23.0° (methanol). MS m/z (rel. intensity, 70 eV) 288 (83),
273 (86), 133 (67), 132 (36), 91 (bp).

Example 51
35 Biological activity
The following tests were used for evaluation of the compounds according to the
invention.



rats. Rats pre-treated wth d-anphetam ne were given a dose of 1.5 ng/kg
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pre-treatwo 20i0d330¢K- 801 were given a dose of 0.7 ng/ kg PPCp/EP289/0656M6 bef or e
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counts/60 mnutes, or counts/30 mnuted7 in arbitrary Iength units.
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t WO behavioural recording procedures were applied for drug-naive and drug pre- treated
rats. Rats pre-treated with d-amphetamine were given a dose of 1.5 mg/kg i.p.. 10 min
25 before the recording session in the activity monitor. Rats pre-treated with MK-801
were given a dose of 0.7 mg/kg i.p.. 90 min before the recording session in the activity
monitor. The results are presented as counts/60 minutes, or counts/30 minutes, in
arbitrary length units. Statistical comparisons were carried out using Student’s t-test
against the control group. In MK-801 or amphetamine pre-treated animals, statistical
30 comparisons were made against the MK801 or d-amphetamine controls, respectively.
EDso values for reduction of amphetamine-induced hyper-locomotion are
calculated by curve fitting. For most compounds, the evaluation is based on 16
amphetamine pre-treated animals over the dose range 0, 11, 33 and 100 umol/kg s.c.
in one single experiment, with complementary doses in separate experiments.
35 Calculations are based on distance during the last 45 minutes of one hour of
measurement. The distances are normalised to amphetamine-control and fitted by
least square minimization to the function “End-(End-Control)/(1+(dose/EDs)*'°P%)”. The
four parameters (Control, End, EDsy and Slope) are fitted with the restrictions: EDs>0,
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(Hew et $0Ravka.dd, RH@avBen o rangsglectivehandcdBletediidreis accomplished at two
potentials on glassy carbon electrodes (MF-1000, Bioanalytical Systems, Inc.). The
column effluent is passed via a T-connection to the detection cell or to a waste outlet.
This is accomplished by two solenoid valves, which block either the waste or detector
25 outlet. By preventing the chromatographic front from reaching the detector, better
detection conditions are achieved. The aqueous mobile phase (0.4 ml/min) for the acid
system contains citric acid 14 mM, sodium citrate 10 mM, MeOH 15% (v/v) and EDTA
0.1 mM. Detection potentials relative to Ag/AgCI reference are 0.45 and 0.60V. The
aqueous ion pairing mobile phase (0.5 ml/min) for the amine system contains citric
30 acid 5 mM, sodium citrate 10 mM, MeOH 9%(v/v), MeCN 10.5% v/v), decane sulfonic
acid 0.45 mM, and EDTA 0.1 mM. Detection potentials relative to Ag/AgCl reference
are 0.45 and 0.65V.
EDso values for the increase of DOPAC in striatum are calculated by curve
fitting. For most compounds, the evaluation is based on 20 animals over the dose
35 range 0, 3.7, 11, 33 and 100 pymol/kg s.c. in one single experiment, with
complementary doses in separate experiments. The DOPAC levels are normalised to
control and fitted by least square minimization to the function “End-(End-
Control)/(1+(dose/EDsp)*'°P®)”. The four parameters (Control, End, EDs; and Slope) are
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conmpoun
settings:MSD mode Selected ion monitoring (SIM) MSD polarity: Positiv Gas temp:

350°C Drying gas: 13,0 I/min Nebulizer gas: 50 psig Capillary voltage: 5000 V
25 Fragmentor voltage: 70 V
Analytical column: Zorbax eclipse XDB-C8 (4.6*150 mm, 5 ym) at 20°C. The
mobile phase was acetic acid (0.03%) (solvent A) and acetonitrile (solvent B). The
flow rate of the mobile phase was 0.8 ml/min. The elution was starting at 12% of
solvent B isocratic for 4.5 min, then increasing linearity to 60% over 4.5 min.

30 Extractions procedure: Plasma samples (0.25-0.5 ml) were diluted with water to
1 ml, and 60 pmol (100 pl) internal standard (-)-OSU6241 was added. The pH was
adjusted to 11 by the addition of 25 pl saturated Na,COs. After mixing, the samples
were extracted with 4 ml dichloromethane by shaking for 20 min. The organic layer
was after centrifugation transferred to a smaller tube and evaporated to dryness under

35 a stream of nitrogen. The residue was then dissolved in 120 ul mobile phase (acetic
acid (0.03%): acetonitrile, 95:5) for LC-MS analysis (10 ul injected). The selective ion
(MH") was monitored for each example, and MH* 296 for (-)-OSU6241 ((3-[3-
(ethylsulfonyl)phenyl]-1-propylpiperidine).
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25 Preparation of liver microsomes was performed as described in Férlin L, 1980.
Protocols for incubation with liver microsomes are referred in Crespi CL and DM
Stresser, 2000, and Renwick AB et al., 2001.

Microdialysis
30 Male Sprague-Dawley rats weighing 220-320g were used throughout the

experiments. Before the experiment the animals were group housed, five animals in
each cage, with free access to water and food. The animals were housed at least one
week after arrival prior to surgery and use in the experiments. Each rat was used only
once for microdialysis.

35 We use a modified version (Waters et al., 1994) of the |-shaped probe
(Santiago M & Westerink BHC, 1990). The dialysis membrane we use is the ANG9
polyacrylonitrile/ sodiummethalylsulfonate copolymer (HOSPAL; o.d./i.d. 310/220 pm:
Gambro, Lund, Sweden). In the dorsal striatum we use probes with an exposed length
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ul sample is introduced into a column switching system (reverse-phase combined with

20 reverse-phase ion-pairing) for dopamine (DA), noradrenaline (NA), normetanephrine
(NM), 3-methoxytyramine (3-MT) and serotonin (5-hydroxytryptamine, 5-HT)
determination, while the 4 pl sample is introduced on a reverse-phase column for the
chromatography of the acidic monoamine metabolites 3,4-di-hydroxyphenylacetic acid
(DOPAC), homovanillic acid (HVA) and 5-hydroxyindoleacetic acid (5-HIAA). The

25 currents generated by the two EC detectors are converted to digital data and
evaluated using Chromeleon software (Dionex) on a PC. The method sample turn
over time was 4.5 min and two parallel experiments are normally analyzed
simultaneously on the system.

After the experiment the rats were uncoupled from the perfusion pump and

30 decapitated. Their brains were rapidly taken out and fixed in Neo-fix solution (Kebo-
lab, Sweden) for subsequent inspection of probe localisation. The Animal Ethics
Committee in Goteborg, Sweden approved the procedures applied in these
experiments.

35 The results of these experiments are presented in Table 1 below.

Table 1
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5 . The 3-phenyl - 3-net hoxy-pyrrolidine derivative according to claiml1,
which is (+)-3-(3-Chloro-2-fluorophenyl)-3-nmet hoxypyrrolidine;

(+) - 3- ( 3-wbl2010058018| uor ophenyl ) - 1- et hyl - 3- net hoxypyr r ol iPQITEP2009/065676
(-)-3-(3-Chl oro-2-fluorophenyl) - 3- net hoxypyrrol i di ne;

(-)-3-(3- ChI or o- 2-fl uorophenyl )-1 -et 43 - 3- met hoxypyrrolidi ne;
(+)-3-(2,3-Difluorophenyl)-3-net hoxypyrrolidine;

(+)-3- (él_ | f | uor ophenyl )-1 -ethyl - 3-met hoxypyrrolidine;

(-)-3-(2,3-D°fl uor ophenyl ) - 3- net hoxypyrrolidi ne;

(-)-3-(2,3-Di fluorophenyl)-1 -ethyl-3-nethoxypyrrolidine;

3-(3,4-Diflu R ) ; | SH-RBHv ST =Dif{.uor ophenyl )-1
Tethyl -3 ﬁoxe:}%yréﬂrg ﬁngm; PXPGiiERE dErRBtive of Roftnital1:

3-(3-Cnl or -5-fl uorophenyl) - 3- et hoxypyrrolidine;

3-(2,3-Di fluorophenyl ) - 3-net hoxypgkrol i di ne; 3-(2,3-Difluorophenyl)-1

- et hyl - 3- et hoxypyrrolidi ne;

(+)-3-(3,5-Di fl uorophenyl) - 3- net hor i/di ne;

(-)-3-(3,5-Difl uorophenyl) - 3- et hoxy o[idine; Enantioner 1 of

3-(3,5-D fluorophenyl) - 3- net hoxy- |12 et h rob? di ne; Enantiomer 2 of
3-(3,5-D fluorophenyl)-3-nethoxy-1 -nethyh pyrrolidine; Enantionmer 1 of
3-(3,%-Di fluorophenyl)-1 -ethyl-3-net hoxypyrtolidine; Enantiomer 2 of
3-(3,5-Difl uor ophenyl )-1 -ethyl-3-met hoxypyrrolidine;

(+)-3-(3,4-Diflu fo nyl ) - 3- net hox rrollj.g%%e[; , ,
(-)-3-(3,4-3M 00 90% P&t ORI IEPT I HEMCQBRIRE S e AN -Gide

3- (3, 4-thefdafpooplienidratet aredlby the3eok ohaphaynrackutically; adeeptabl@selt thierebdf,
3-(3,4- @1% rophenyl )-1 -(ethyl-D5)-3-nmethoxypyrrolidine; Enantioner 2 of
3-(3, 4- {ophenyl) (1 -D)-3-nethoxypyrrolidine; Enantioner 2 of
3-(31a-Di f I udr ghen(dl;) - 3- met hoxy-1 - et hyl pyrrolidine; Enantiomer 2 of
3-(3,4-Difl u,Qi: eYo i1y )arﬁf met hoxy- 1 (rret hyl - D3) - pyrrol i dine; Enantiomer 1
of 3-(3,4-Dif}uorophenyl)-3-methoxy-1 -(nethyl-D3)-pyrrolidine; Enantioner
1 of 3- (3,4 Ry 18 o beefsfizzHsl - D) - 3- net hoxypyrrol i di ne; Enantioner 1 of
3- (3, 4- Di f | upitie HEepidv)solthaetHeytordpoBid Raya3-( D4 Diflusropkeayy-Boner 1 of
3-(3, 4- D;I uorolph|e |)-1-(ethyl -D5)-3-nethoxypyrrolidine; Enantiomer 1 of
3-(3,4- e W&JP}S ﬂéq@?) 3-met hoxy-1 -methyl pyrrolidine; Enantiomer 2 of
3-(318-Di fl uorophenyl)-1 -ethyl -3-nethoxypyrrolidine-i -oxide; Enantiomer 2
of 3-(3
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stereoisomers or any mixture of its stereoisomers, or an N-oxide thereof, or a
deuterated analog thereof, or a pharmaceutically acceptable salt thereof, wherein R'
is F or Cl.
20
3. The 3-phenyl-3-methoxy-pyrrolidine derivative according to either one of
claims 1-2, any of its stereoisomers or any mixture of its stereoisomers, or an N-oxide
thereof, or a deuterated analog thereof, or a pharmaceutically acceptable salt thereof,
wherein R?is F or Cl.
25
4. The 3-phenyl-3-methoxy-pyrrolidine derivative according to any one of claims
1-3, any of its stereoisomers or any mixture of its stereoisomers, or an N-oxide
thereof, or a deuterated analog thereof, or a pharmaceutically acceptable salt thereof,
wherein R® is H, CH3 or CH2CHs, or a deuterated analog thereof.
30
5. The 3-phenyl-3-methoxy-pyrrolidine derivative according to claim 1, which is
(+)-3-(3-Chloro-2-fluorophenyl)-3-methoxypyrrolidine;
(+)-3-(3-Chloro-2-fluorophenyl)-1-ethyl-3-methoxypyrrolidine;
(-)-3-(3-Chloro-2-fluorophenyl)-3-methoxypyrrolidine;



Enantioner 2 of 3-(3,4-Difluorophenyl)-3-nmethoxy-1 -nethyl pyrrolidine-1
-oxi de; Enantioner 2 of 3-(3,4-D fluorophenyl)-3-nethoxy-1

- (et hyl -\wBropyuss@mBi di ne-1 - oxide; Enantionmer 1 of PCT/EP2009/065676
3-(3,4-Di fluorophenyl)-3-nethoxy-1 -(nethyl-D3)-pyrrolidine-1- oxide;
Enantioner 1 of 3-(3,4-Difluorophenyl)44 -ethyl-3-nmethoxypyrrolidine-1
- oxi de; Enanti onmer 1 of 3- (3 4-Di f| uorophenyl) -1
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t her eof for

claim7. forl 1—2-4 SR BFaPREIEn phar maoeut <ol composi ti on
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cortex. Enantiomer 2 of 3-(3,4-Difluorophenyl)-(1-D)-3-methoxypyrrolidine;
Enantiomer 2 of 3-(3,4-Difluorophenyl)-3-methoxy-1-methylpyrrolidine;
Enantiomer 2 of 3-(3,4-Difluorophenyl)-3-methoxy-1-(methyl-D3)-pyrrolidine;
Enantiomer 1 of 3-(3,4-Difluorophenyl)-3-methoxy-1-(methyl-D3)-pyrrolidine;
25 Enantiomer 1 of 3-(3,4-Difluorophenyl)-(1-D)-3-methoxypyrrolidine;
Enantiomer 1 of 3-(3,4-Difluorophenyl)-1-ethyl-3-methoxypyrrolidine;
Enantiomer 1 of 3-(3,4-Difluorophenyl)-1-(ethyl-D5)-3-methoxypyrrolidine;
Enantiomer 1 of 3-(3,4-Difluorophenyl)-3-methoxy-1-methylpyrrolidine;
Enantiomer 2 of 3-(3,4-Difluorophenyl)-1-ethyl-3-methoxypyrrolidine-1-oxide;
30 Enantiomer 2 of 3-(3,4-Difluorophenyl)-1-(ethyl-D5)-3-methoxypyrrolidine-1-
oxide;
Enantiomer 2 of 3-(3,4-Difluorophenyl)-3-methoxy-1-methylpyrrolidine-1-oxide;
Enantiomer 2 of 3-(3,4-Difluorophenyl)-3-methoxy-1-(methyl-D3)-pyrrolidine-1-
oxide;
35 Enantiomer 1 of 3-(3,4-Difluorophenyl)-3-methoxy-1-(methyl-D3)-pyrrolidine-1-
oxide;
Enantiomer 1 of 3-(3,4-Difluorophenyl)-1-ethyl-3-methoxypyrrolidine-1-oxide;
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9 . The use according to claim@8, wherein the di sease, disorder or
condition is denentia, age-related cognitive inpairnment, Autism spectrum
di sor der swoADH@ss@@er ebral Pal sy, Huntington's disease, @CTEr300d@63636
Tourette's syndrone, depression, bipolar disorder, schizophrenia,

schi zophreni form di sorders, generalize4banxiety disorder (GAD), specific
phobi as, panic disorder, sleep disorders, bipolar disorders, drug induced
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7. Use of the 3-phenyl-3-methoxy-pyrrolidine derivative of any of claims 1-5,
25 any of its stereoisomers or any mixture of its stereoisomers, or an N-oxide thereof, or
a deuterated analog thereof, or a pharmaceutically acceptable salt thereof, for the
manufacture of a medicament.

8. The use according to claim 7, for the manufacture of a pharmaceutical
30 pharmaceutical composition for the treatment, prevention or alleviation of a disease or
a disorder or a condition of a mammal, including a human, which disease, disorder or
condition is responsive to modulation of catecholamines in the cerebral cortex.

9. The use according to claim 8, wherein the disease, disorder or condition is
35 dementia, age-related cognitive impairment, Autism spectrum disorders, ADHD,
Cerebral Palsy, Huntington’s disease, Gilles de la Tourette’s syndrome, depression,
bipolar disorder, schizophrenia, schizophreniform disorders, generalized anxiety
disorder (GAD), specific phobias, panic disorder, sleep disorders, bipolar disorders,
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drug induced psychotic disorders, iatrogenic psychoses, latrogenic hallucinoses, non-
iatrogenic psychoses, non-iatrogenic hallucinoses, mood disorders, anxiety disorders,
depression, obsessive-compulsive disease, emotional disturbances related to ageing,
Alzheimer’s disease, dementia, dementia disorders related to Alzheimer’s disease,
age-related cognitive impairment, brain injury, substance abuse, disorders
characterized by misuse of food, sleep disorders, sexual disorders, eating disorders,
obesitas, headaches, pains in conditions characterized by increased muscular tone,
movement disorders, Parkinson’s disease, Parkinsonism, parkinsonian syndromes,
dyskinesias, L-DOPA induced dyskinesias, dystonias, neurodevelopmental disorders,
neurodegenerative disorders, tics, tremor, restless legs, narcolepsy or behavioural
disorders.

10. A method for treatment, prevention or alleviation of a disease or a disorder
or a condition of a living animal body, including a human, which disorder, disease or
condition is responsive to responsive to modulation of catecholamines in the cerebral
cortex, which method comprises the step of administering to such a living animal body
in need thereof a therapeutically effective amount of a 3-phenyl-3-methoxy-pyrrolidine
derivative according to any one of the claims 1-5, or any of its stereoisomers or any
mixture of its stereoisomers, or an N-oxide thereof, or a deuterated analog thereof, or
a pharmaceutically acceptable salt thereof.

11. A 3-phenyl-3-methoxy-pyrrolidine derivative according to any one of claims
1-5, any of its stereoisomers or any mixture of its stereoisomers, or an N-oxide
thereof, or a deuterated analog thereof, or a pharmaceutically acceptable salt thereof,
for use as a medicament.

12. A 3-phenyl-3-methoxy-pyrrolidine derivative according to any one of claims
1-5, any of its stereoisomers or any mixture of its stereoisomers, or an N-oxide
thereof, or a deuterated analog thereof, or a pharmaceutically acceptable salt thereof,
for use in the treatment, prevention or alleviation of a disease or a disorder or a
condition of a mammal, including a human, which disease, disorder or condition is
responsive to responsive to modulation of catecholamines in the cerebral cortex.



