1 3- PHENYL- 3- METHOXYPYRROLI DI NE DERI VATI VES AS MODULATORS OF CORTI CAL
CATECHOLAM NERG C NEUROTRANSM SSI ON FI ELD OF THE | NVENTI ON 5 The present
invention relates to novel 3-phenyl-3-nmet hoxy-pyrrolidine derivatives, useful
for nmodul ati ng extracellular |evels of catechol am nes, dopam ne and

nor epi nephr i3ABHENYR- C-AESHOXMPYRROIUIDCSE DEREESTIVES tAseMomampBdRSanF braRrmgAland nor e
specifically for the tcescremivintraentE@oTRAISMaESIGRY St em di sorders. 101 n ot her
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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



Furthernore, the nonoam ne systens in the cortex are known to be directly or 5
indirectly involved in the core synptons of schizophrenia. Based on a
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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,



any of its stereoisoners or any mixture of its stereoisoners, or an N-oxide
thereof, or a deuterated anal og thereof, or a pharnaceutically acceptable salt
t hereof; wherein RlL, R2 and R3 are as de&fined below toln its second aspect,
the invention provides a pharnmaceutical conposition, conprising a
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pharmaceutical ly acceptabl e salt exeof, for the manufacture of a
pharmaceutical conposition for t ratyéht prevention or alleviation of a
di sease or a disorder or a condit amral , i ncluding a human, 20 which
di sease, disorder or condition i Mésponsi ve t ¥ esponsi ve to nodul ation of
catecholam nes in the cerebral cortex. In a still further aspect, the
inventbon relates to a nethod for treatnent, prevention or alleviation of a
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h which dis | i f
T amol s meShy B B8 StecShRGRRS Shpf Ryt Br s aleR S a8 aTels e Wl ' (" ©

adm ni st #rereof, boaslecteratdd analgg dineneaf, dredyhamaveeticalheacssptable Isaltdipereof;cal | y
ef fecti Vﬁ/h@P@HW ggz a%d%ﬁé‘r%”é!é défﬁ'@c} Q&é% pyr rolidine derivative of the

i nventi on, éT st ereol soners m Xture of its stereoi soners, Or an
N-oxi dé t her eb¥its @ecwqoaﬁmédbatm\mtm pi@wdps Aphargwceutier CeFTROSEEM: her

aspects eémf)hgm rﬁ’@f&é;%hﬂ@ah eRBctRRPANB0At 610a Bttﬂ\d?@r 39ﬁet$ubk¥1£g olidinghe art
fromthe foll ow r} det al I ed desc&@tl on .and exa DESCRI PTI ON OF

THE | NVERET@{VeLTINSHRENIOR. ARY A SE?W?'%@”‘&T%@ %YITU)&W%J% Inits first
aspect t bergvissmets, iomeantlioxidepthevéstesr amhﬁnnbe@ndaﬁy fa@wptabrd sali thensof,

of 114 s apuraBRLAtlestons Bhdmacautically Bootab® ST BRI Br i@ nor sof .
or a phar maceln & dather aspeehtiadinyestion provedemtne vdeeokd 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



Rl is For d; 10RRis For Cl; and R3is H CH3 or CH2CH3; with the proviso
that the conpound is not 3-(2,4-D fluorophenyl)-3- nethoxypyrrolidine. In a
preferred anbodi nent the 3-phenyl - 3- net Hoxy- pyrrolidine derivative of the 15
invention is a conmpound of Formula 2: Rm (2) any of its stereoi sonmers
or any mnhx of 1 € ' (g ol P N- oxi de thereof, or a deuterated
anal og ?%g?l’é%rﬁfl%ﬁe&ﬁgﬁ%ﬁ@@@ﬁ(ﬁﬁ?&ﬁ@%@%m able salt thereof, 20 wherein one
of IR, Rm RPInaitsifietapegstdbe presert inveméon psovidesBrphenyt-BrroethokyorroRginerRP and
Rg repr e?éﬁ@aﬁiv@%;oftﬁb‘?mwéﬁfe”ai ning of IR, Rm RP and Rg represent H, and R3
is as defined above. 25In a nore ppreferred enbodi nent, the

3- phenyl - 3- net hoxy- pyrrolidine derfNative is a conpound of Fornula 2, wherein
Rmrepresents Rl, IR represents R2 gitd~RP and Rg represent H I n

anot her nore preferred enbodi nent, - pBenyl - 3- net hoxy- pyrrolidi ne
derivative is a conpound of Formnul as e et R represents R, RP represents
R2 30 and IR and Rq represent H. N—R

5 (1)
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 CI;
10 R%is F or Cl; and
R%is H, CH3 or CH,CH3;
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:

RX R
Rq

)
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 RY represents R';
one the remaining three of R°, R™, RP 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.



5 In a third nore preferred enbodi nent, the

3- phenyl - 3- net hoxy-pyrrolidine derivative is a conpound of Fornula 2, wherein
Rm represents RL, Rg represents R2 and B and RP represent H. In

anot her preferred enbodi nent, the 3-phenyl - 3 met hoxy- pyrrolidine derivative 5

is a conpound O S [ any
m xture of i t!snés i%@k%ﬁé?fgﬁeg nq%(ﬁ[n t"'ré'rée’i}@ &]g{h%%gz)%hé " gnal og
t her eof , demvaatlveharammulrmhoi Forande 2 ameeelgaﬁt"r‘ represents, R widrepresrnts B°F or O .

In a rmrg BVF@feﬂdeﬁﬂg t@nt, RL is F. In another nore preferred enbodi nment,
Rl is n ﬁ g]? referred enbodi ment, the

3- phenyl 3- nelrhmhﬁwmrr@qi ﬁentzs)@lrmear the SirheavL drpelingy-oyrelidingiderivative
Fornul g % a aom P@ﬁndbfﬁ FotRUuRO! 8PFBFrRURI2 amy dﬂltststélfedpéomér% Sitpan@eerRsfs, or an

N- oxi de e r _a deuterated anal har maceutical ly
Acoopt abl'S SEPRIsRErE B Hpisft tBEe s 8o &%U%ratq(ﬁa@ﬂﬁr%er PEALA ed

enbodi mepbharnkZcadicElly aéd:eptabietdadtrthemoé wherfedr Réds Erds@li ment, R2 is O .

In a fourth pre nyl - 3- met hoxy- pyrrolidine
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In a nost, preferred. erbodi

Iidi derivati
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(+)- 3 ( 3- Chl ohoa mdrbtmewedrtymy)edjmﬂm,yﬁ IEIFret hoxypyr roI i di ne;
3- Chl d
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30(+) 3-(2, 3- Inarqu‘rfbpreéeryeq/gmb@amfw yhe §fnf’tﬁnbﬂe -methoxy-pyrrolidine derivative
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()73 { S8 Rreoiiarepmaar Noe e Soter Aolepigates prping thereof, or
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20 deuterated analog thereof.
In a more preferred embodiment, R%is Hor D.
In another more preferred embodiment, R®is CHs or CDs.
In a third more preferred embodiment, R® is CH>CH3 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;



353-(3,4-Di fl uorophenyl)- 1- et hyl- 3- net hoxypyrrolidine;
3-(3-Chl oro-5-fl uorophenyl) - 3- met hoxypyrrolidi ne;
3-(2, 3-Di fl uorophenyl) - 3- net hoxypyrroli @ ne;
3-(2,3-Difl uor ophenyl) 1-et hyl- 3-met hoxypyrrolidine;, 6
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3-(3,4-Difl uoEapnmmequﬁ ﬁdﬁk&r@ﬂlmrqmnm @:ﬁ)ylﬁrmemmu@olmﬁam. omer 1 of
5 (3 40 1 38'5““*9““"”"‘&“%“"%3 ROV ADS) 2 el pmgiage. omer & o
3-( 3,4-Difluo &BEH@&? g)%é"f B4R h@mgrw?dﬁﬁﬁ‘owﬁﬂﬁ?ﬁ% 1 of
g-gg,j BH uoEnahﬁtﬁmbbzbfGe(BWDmoﬁaémﬂﬁmwb 1Lr¢iens/1pﬁmatne@r2rerf1 of
uo ner o)
3 (3. 2°0i 11 uok BRI E 2 Bt arry DA PR Y T e PR BT B oner 2 of
3- (3, 4- Di f1 uoEophigape) 1 bf 6d8h%&ﬂn@eﬂaemﬂh3xwihoxﬂ1 HdhetByliD3 prymelidifeiant i omer
2 of 3z(3,4 h d Enc t
> o B34 e e Bk TR R B 0 SRl o
25Enant i oner Enaptiomer 1 of 3-(3,4-Difluorophenyl)-1-ethyl-3- methoxypyrrolldlne
3- (3, 4-Di f| uoEpBhLsED 1 3f BEENARNtUbropRAN)- 1 108thyRD5)-BLindtHdypyrrolidine;

Enantiomer 1 of 3-(3,4-Difluorophenyl)-3-methoxy-1-methylpyrrolidine;
Enantiomer 2 of 3-(3,4-Difluorophenyl)-1-ethyl-3-methoxypyrrolidine-1-oxide;
20 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;
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;



oxi de; Enantioner 1 of
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20 methanesulphonate, the naphthalene-2-sulphonate, the phthalate, the salicylate, the

sorbate, the stearate, the succinate, the tartrate, the toluene-p-sulphonate, and the

like. Such salts may be formed by procedures well known and described in the art.

Other acids such as oxalic acid, which may not be considered pharmaceutically
acceptable, may be useful in the preparation of salts useful as intermediates in

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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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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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
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3- phenyl pBcomblXivneidrabf di ne derivatives of the invention may be prepared by
conventional nethods for chem cal synthesis, e.g. those described in the

wor ki ng exanples. The starting materials for the processes described in the
present Muthodstof®repaeatiorown or nmay readily be prepared by conventi onal

e oo ot BRI B e gpIRon B GRRG ! of the
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).
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the present invention, and their use in treating CNS di sorders. Both

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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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:



Lact ose Ph. Eur182.75 Croscarnel |l ose sodiun2.0 5 Mi ze starch paste (5% w v
paste) 2. 25 Magnesi um stearate3. 0 Tablet Il ng/tablet Conpound50 10 Lactose
Ph. Eur 223. 75 Croscarnel | ose sodi unt. 0 MiBze starch1l5.0 Pol yvi nyl pyrrolidone
(5% w v paste)2.25 Magnesium stearate3.0 15 Tablet Il ng/tablet Conpoundl.O

Lact ose ?gbﬁ\gq%. 25 Croscarnel | ose SO%Q%P%tZO Mai ze starch paste (5% w v
100

paste)0. gnesi um stearatel. 0 Caps capsul e
Compound
Lactose Ph.Eur 182.75
Croscarmellose sodium 2.0
5 Maize starch paste (5% w/v paste) 2.25

Magnesium stearate 3.0
Tablet Il mg/tablet
Compound 50

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 IlI 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,



Compound10 25 Lactose Ph. Eur488.5 Magnesi unil. 5 Dosage units for rectal
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fatty base, or gelatine rectal capsules conprising the active substance in
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and thusgontrolled release formulations in which release of the active compound is targeted.
For example, release of the compound may be limited to a specific region of the
digestive system through the 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
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(rel. 2|5nten5|ty, 70 eV) 29 199 (86), 187 (bp), 157 (49), 133 (42).
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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 (Na>-SO4) 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).



Exanmple 2 (+)-3-(3-CHLORO- 2- FLUOROPHENYL) - 1- ETHYL- 3- METHOXYPYRROLI DI NE

To a solution of (+)-3-(3-chloro-2-fluorophenyl)-3-nethoxypyrrolidine (0.25 g,
1.08 nmol) and triethylamne (0.305 m,12.17 mmol) in tetrahydrofuran (20 m),
was 30 added i odoethane (0.13 m, 1.63 nmol) and the solution was stirred at
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Purification by HPLC on waters OBD C18, 5pm (MeOH 33mM NH3, 20: 80 to 50: 50)

gave the title conpound (0.28 g, 69% . [a]D=+7.6 (nethanol). The am ne was
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, 5um (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



30 converted to the oxalic acid salt and recrystallized from net hanol / di et hyl
ether: Mp. 182-184C. MS nfz (rel. intensity, 70 eV) 213 (M+, 1), 183 (94),
171 (bp), 141 (61), 127 (44). Exanple 6185

(+)-3-(2, 3- DI FLUOROPHENYL) - 1- ETHYL- 3- METHOXYPYRROLI DI NE Preparation
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(et hyl acé?ﬁl(%ﬁ)met hanol, 1:0 to 1:1) gave the title corrpound 0.15 g (53%.
[a]D= -17.3 (nethanol). The am ne 25 was converted to the fumaric acid salt

and recr st al II| ed from 2-propanol /diisopropyl ether: Mp. 105-107C. M5 niz
(rel. inFEAYIRIG 70 eV) 241 (M+, 5), 226 (54), 211 (27), 141 (50), 71 (bp).
Exanpl e @) -3- (2,3 DIFLUOROPHENYL)—1—ETHYL—3—METHOXYPYRROLIDINE

20 Preparation 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/diisopropyl
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).
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acid ( . The m xture was stirred for 1 h at anmbient tenperature after
whi ch thExaaneﬂt was evaporated. Purification on a Biotage !solute SCX-3 SPE
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ExarrpI28 %gld (5 ml). The mixture was stirred for 1 h at ambient temperature after which the

solvent was evaporated. Purification on a Biotage Isolute SCX-3 SPE column (washed

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

(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



3- (2, 3- DI FLUOROPHENYL) - 3- METHOXYPYRROLI DI NE Preparation according to
preparation 15. Tert-butyl-3-(2,3-difl uorophenyl)-3- 30

met hoxypyrrolidi n-1-carboxylate (4.7 g,195 mol ), dichloronmethane (20 m) and
trifluoroacetic acid (5 ml). Purification on a Biotage !solute SCX-3 SPE
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anbi ent me ture and filtrated over a pad of celite and the sol vent was
evapor at ed. % remai ning oil was dissolved in nmethylen chloride and potassium

carbonate (2g), was added. The m xture was stirred over night, filtrated and
evapor at Bjahfpl@ifee the title conpound (0.24 g, 799 . [a]D=-2.1 (nethanol). The

am e e | COMETELLBRAPRERR EMRHIOSIYRRBLIGR St @ 11 zed Trom

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



35 net hanol / di ethyl ether: Mp. 185-187C. MS mz (rel. intensity, 70 eV) 213
(M+, 1), 198 (58), 183 (bp), 171 (84), 141 (55). Exanple 16 20 ENANTI OVER 1
OF 3-(3, 5- DI FLUOROPHENYL) - 3- METHOXY- 1- MEOHYL PYRRCLI DI NE A m xture of
(+)-3-(3,5-di fluorophenyl) - 3-net hoxypyrrolidine (0.02 g, 0.094 mvl) in formc

acid (1 o i i 5 heated at 85C
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and di et RYIRROhE}HNWas added, the phases were separated and the aqueous phase
was basified k{.hQR 0f: ad) i . gueous
phase was ext?ﬁg{xgﬁe?ﬂﬁcﬁ&gﬁfﬂg?ﬁ*ﬁ%ﬁ@@?@%ﬂ%ﬁ@%@ﬁ%@@z ggé-rﬁ)ggﬁhases was
dried (NEPRRHN RRIGIGRAT Mldand jognaidehyre (?%/eléob‘rt'Qad'&ﬁNa\m:éH“l)/é(!a%i luted in
met hangl hag@dter g5el iz 8th. TheGaureMmgrhRoé& trtdacd drbieRsidnyperdfureMvaist 7 (M,

5, 212 9), 197. (2 141 (4 7 . Example 1 NTI OMER 2 OF

3 (3”5 oI F T KaRsERieron Finghias fided e pbes BeBYRRERBiFd@nS the BOgPaiy at) on

accor di nghase Weargasdietioy (he)addliti@) &6F algudausr snatemnyHydr@ideedMpxXiheyaqudoud ne
0.02 g, j [ 9 t] in

et er , “1PHeSE eS Rurkpick AR R dhyibctaie SR iR ERARe pRESEERALIARY 18 1e
m z (rel laaRO4) @ndrevapprated te gjvesthe qrvwle peyduck whigepps oglgbed(mgpgthamgzl aa%) , 57
20 (bpy. i it-

NETL&%?%@DP Ak CUT ictafye, prenbity: PO BUyRaRiLish, 212 BERSR (25),

(+) - 3- (3181 &4} 86rBBheny! ) - 3- et hoxypyrrol i dine (0.01 g, 0.047 nmol) and

triethylamne (13.1 pL, 0.0938 mmvl) in tetrahydrofuran (3 m), was added

i odoet hape &?5 S,@L 0.070 mml ). The resulting m xture was stirred at anbi ent

t enper at E?‘g pd 4 h and then diluted with nethanol and anal yzed by GCM5 and
LCVS. AnENSN B QbR 9% 3-¢d2eD BFILAHORUBPHENY [ )-8HMETHOX W eM&E HYL 70 eV) 241

( M, ), 211 (33), 141 (49), 71 (bp). Exanpl el9 ENANTI OVER 2 OF
3-(3, égoﬁgﬁ'}é@éﬁ% - 1- ETHYL- 3- METHOXYPYRROLI DI NE
Preparation 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 pL, 0.0938 mmol) in tetrahydrofuran (3 ml), was added
iodoethane (5.6 pL, 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 pL, 0.0938 mmol) in
tetrahydrofuran (3 ml), was added iodoethane (5.6 uL, 0.070 mmol). Analysis show



35Preparati on according to Exanple 20. (-)-3-(3,5-difluorophenyl)-3-

nmet hoxypyrrolidine (0.01 g, 0.047 mmol) and triethylamne (13.1 pL, 0.0938
mml) in tetrahydrofuran (3 m), was add&d i odoethane (5.6 pL, 0.070 nmol).
Anal ysi s show 21 60% conversion. MS mz (relative intensity, 70 eV) 241 ( M+,

9), 226 . APENAING 0g5
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0.66 nmml ), 1,2-dichloroethane (20 m ), 1-chloroethyl chloroformate (0.38 g,

2.66 mmol) refluxed for 1 h, and nmethanol (20 m) reflux 1 h Purification by
HPLC on FX@BEHde@8p ci18, 5pm (MeOH 33mM NH3, 20:80 to 50:50) 10 gave the title
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1
2 OF 3-( wiﬁm DI NE 25To a sol ution of
(-)-3-(3,4-difluorophenyl) - 3-net hoxypyrrolidine (0.013 g, 0.061 nmol) and
tri ethylﬁ Lne |§ .1 pL, 0.122 mml) in tetrahydrofuran (2 m), was added
i odoet hah& fnp L, 0.091 nmol), the resulting solution was stirred at anbient
t enper at (1)-8-({Bof-D2AL HORMIRHENYd 9-3ViE L @XWas RROLIDIBKE on a Bi ot age !sol ute

4:1). The 30 AR 2Codil B T o A B 3 by
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(M, 7)., cRIBRofoRmate (0140 § 2318 ridhbl)(réflixed for (1) and methanol (20 ml) reflux 1 h

Purification by HPLC on waters OBD C18, 5um (MeOH/33mM NHs, 20:80 to 50:50)

gave the title compound (0.181 g, 97%). [alp=-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 pL, 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-DS5)-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),



Exanpl e 23 35 ENANTI OMER 2 OF 3-( 3, 4- DI FLUOROPHENYL) - 1- ( ETHYL- D5) - 3-
METHOXYPYRRCLI DI NE Preparati on according to Exanple 22.

(+3-(3, 4-di fl uorophenyl) - 3- net hoxypyrra®2idine (0.013 g, 0.061 nmol),
triethylamne (17.1 pL, 0.122 nmol), 22 tetrahydrofuran (2 nl), and

doet h I 5 M5 m
(retat 1 viaRdiduryPerm,dd dBand R 0oL hLrBE0T hyfigh AhERRE AR <M 2
(bp). 5 BRéngorversioENASMNEMERaRiveintensity, 70 eV) 246 (M+, 4), 231 (29), 216 (16),

3- (3, 4- D?Lr%oequ) (1- D) - 3- METHOXYPYRROLI DI NE To a stirred solution
of (-)-3-(3,4-difl'uorophenyl) - 3-net hoxypyrrolidine (0.013 g, 0.061 mmol) in

dry tetrahydrofuran (3 nl) at -78C under nitrogen was added a sol ution of
n- but ybl Exkaimprei2a hexane (2.5 M 0.037 nl, 0.0915 nmol). The m xture was 10
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( bp) 1§4§tlﬁﬁbt 738]‘-’43 165?31) miBFER vehidRi NI O .8 mI. 0.55 mmoI) was added
3- -1- NMETHYLPYRROLI DI NE %be ture of

(- ) 3 (33!2, guiﬁ? F%’BP%I&H@EW?S %'ﬂﬂ?%%&(ﬁﬁ?hrrepm‘ieﬁ@%@ {u5e -3 1 mol) in
formc aml)du(e'anl)reafVH’s ;Blﬁniﬂw debxmeta@aﬂ%lacé 80)Xe8 SPE veluetin (vU!asfHe)d whis heat ed

at 85C for..5 | ut r [ 00 npel ature, e crude
i xture. Mt ERe YR BN TRo e, £3F i R b Ras Aot
nmet hanol aadmeebutd@opmdubt andlyzatbby (GGMSBhphalysiseshowed) >95%ecaversion. Mas
evapor,at - q,l vfcg% % 1\@7 87%
conver1§i ﬁ? (%tl ?nﬁngﬁg,tﬂ/ggr%ii% Si f%ﬁﬁé‘b@ ( aM% 692)2?2 6) 197
(30), 141 (47), 57 (bp). Exanple 26 ENANTI OVER 2 OF
3- (3, 4- DERRHIPROIBENYL) - 3- METHOXY- 1- (METHYL- D3) - 30 PYRROLI DI NE
ENANTIOMER 2 OF 3-(3,4-DIFLUOROPHENYL)-3-METHOXY-1-
METHYLPYRROLIDINE
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



Preparati on according to Exanple 25: (-)-3-(3,4-difluorophenyl)-3-

nmet hoxypyrrolidine (0.013 g, 0.061 mmol), formc acid-d2 (1 nl) and

f or mal dehyde-d2 (20% solution in D20, 12& ). Analysis showed 59% conver si on.
MS mz (relative intensity, 70 eV) 230 (MW, 3), 215 (18), 200 (18), 141 (37),
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met hoxypyg ﬂbh‘m . Bna SQ%OWEH é8% rﬂ?eFS| AsdA deBtive intensity,

ﬁ H PQ oSO h ‘I\B
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MS mz (F |%4)|2\39 (Mt e%)s?i@( 77)02@0/)(1&)364Mﬁ P15 (17), 200 (18), 141 (36),
60 (bpy. 5 Exanple 28 ENANTI OVER 1 OF

3- (3, 4- DEFLUOiO%?ENYL) - (1- D) - 3- METHOXYPYRROLI DI NE Preparation according to
Exampl e : “3-(3, 4-di fl uorophenyl)-3- nethoxypyrrolidine (0.01 g, 0.067
mrol ), dENANTICAERr o Ol 2463 GQD#HL}JORGRHE{N}(L) m m)ﬁLE(m-I(OXB’PMRROL[D’INEmmI ),

deuteri d by GCMS.

Anal ysi 5 shovePregettn BbeorBineieERimpie 20 (£ 413 L6AGUTRBAM X0 Y T6U"(81).
172 ( bp) methraxypyspliding£00d2g,,0.064 mrmal). dr&%atfpmedrgmrae (BERANT-onigHithiuoF

accor dTng v iaer e SRRt SRR ERee e The Fosyp "ol i ne
0O Brocint SraFsd by GG, s shawed 5B5Uoouisrsing) 1S Rt PERPor uran (2
m) and imelestyhaoe\)5.8a @Bh), 7.20bp)ot) (53'§h1342:(62)e124)(m)oduct anal yzed by GCMB.
Anal ysi s showed 92% conversion. Ms miz (relative intensity, 70 eV) 241 (M,

6), 226 (46), 211 (23), 141 (43), 71 (bp). Exanple 30 ENANTI OVER 1 OF
3% (3, 4- DERRIGREEENYL) - 1- ( ETHYL- D5) - 3- 25 METHOXYPYRROLI DI NE

15 ENANTIOMER 1 OF 3-(3,4-DIFLUOROPHENYL)-1-ETHYL-3-
METHOXYPYRROLIDINE
Preparation according to Example 22: (+)-3-(3,4-difluorophenyl)-3-
methoxypyrrolidine (0.01 g, 0.047 mmol), triethylamine (13.1 pyL, 0.093 mmol),
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%



Preparati on according to Exanple 22: (+)-3-(3,4-difluorophenyl)-3-

nmet hoxypyrrolidine (0.01 g, 0.047 mmol), triethylamne (13.1 pL, 0.093 mol),
tetrahydrofuran (2 m) and | odoet hane-d24(5.64 pL, 0.07 mmol). The crude
product anal yzed by GCMS. Anal ysis showed 73% conversion. Ms mz (relative 30

31 EnaNT RN ?Wﬁﬂn(é WoiaykinBhtaterae YT 428 At 21 2 Gk T eatld b+
35Pr epar €36)od7 de)or di ng t o Exanpl e 25: (+)-3-(3, 4-difluorophenyl)- 3-
met hoxypyrrolidine (0.01 g, 0.047 mml) in formc acid (1 m) and formal dehyde

(37% solution in water, 1 m). The crude product anal yzed by GCMS. Anal ysis
showed sk¥@ampledZnversion. MS mz (relative intensity, 70 eV) 227 (M-, 3), 212

(10, SR DR OB T IR T ¢

-(3, 4- = -1- 0 a
stirred @W@b&h 3-(3, 4-di fluorophenyl)-1-ethyl - 3-

nmet hoxypyr r ol Tl'diemtlr(eﬁi Sdlation oﬂe@aﬂlameﬂ 2 of B-(dj4etifl no@pbehgnd -¢2ykB) was added
3- chl 7 4

sti rCr egrgg}%&%g, @"ng gﬁmﬁué 6&5 ‘@B&ﬁh d%hd)%%%trﬁf@ ézrm-lj reéa%r ug h a plug
of al um nhlom&rqxxbﬂgp@amu(zﬁ%\x/& 0804119 8.04 mmal). Jmeomowtenaa%sm%atg 1). The
crude 1pr ReBH teBErAN 16780 R drfd\Ras ﬂﬁérﬂﬁltatf”éd)!dr@? B'diﬁg’ of ﬁlﬁ%unﬂhd@

anal ysi s, showed <95% c nver s| 23
(35 ”12(QEA) ihioh pes el aisOrinichlos exzaTE WeBie 19t The Gte productwas 2
?F; (3, 4- DhﬁélVEE&BMEM$(QiKaETH‘|6bhé§5B1&yst@TMY RYSRabhbys NEsHowe B85% ] -1
reparation accor uor ophenyl ) -1-
(et hyl - dgenﬁerﬁlgph%@‘r*?ﬁ?%?ﬂ&fﬁ g’ ?%@ngg‘?ﬁ?ﬁﬁ%ﬁ‘af@h 6?8$Pet hane (2 m),
3- 20 chl oroper oxyben20| c acid (77% (0.025 g, 0.114 mmol ). The crude product
was angl g% gﬂwg@g (Q:rap, Appl i ed Biosystens, 01 M5), analysis showed <95%
conver si on: /z; 263 (M F) 262 (I E 230 %4) 214 (9), 150 (4).
Exanpl e BNANTIO ER20F3 -(3,4- DIFLUORO HENYL)-1-(ETHYL-D5)-3-

METHOXYPYRROLIDINE-1-OXIDE

Preparation according to Example 32: Enantiomer 2 of 3-(3,4-difluorophenyl)-1-
(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



25 ENANTI OVER 2 OF 3-( 3, 4- DI FLUOROPHENYL) - 3- METHOXY- 1-

METHYLPYRROLI DI NE- 1- OXI DE Preparation according to Exanple 32:
Enantioner 2 of 3-(3,4-difluorophenyl)-35 nethoxy-1-nethylpyrrolidine (0.012
g, 0.052 mmol), dichloronmethane (2 m), 3- chloroperoxybenzoic acid (77%

hopl 1 od BAYS BTTENS (e Abed BRE IS QAMSL BNRE Howad®osie) 77 244
(M + 1, bp)version: M@(mﬂ)dz (27, (M501 @9), 24§<(a‘rﬁ)l 82&$12) 2EMANT), OVBR/ R OF
3- (3, 4- DI FLUOROPHENYL) - 3- METHOXY- 1- ( METHYL- D3) - 35 PYRROLI DI NE- 1- OXI DE

Preparation according to Exanple 32: Enantionmer 2 of 3-(3,4-difluorophenyl)-3-
met hoxy- EX@RRIAE. d3) - pyrrolidine (0.008 g, 0.035 nmol), dichl or onet hane (2

n )d 3t5 ENmnmnERyb@nz@J(sf%m(ugR@DH%upvlﬂﬁsgwEﬁr@@vtWEETTII\%)QJudel _
roduc rap, I ed Biosystens anal ysi s
ghowed <%%§h@&gﬁﬁgq%(wl)/z Zzpl?(MJpr 1,99), 2Z6 (15), 228 (12), 2)1/4
(11), 116 (7)PrdpcaatidreadéorfingNaNExaOvER 3P: (Hﬁantiomer1 of 3-(3,4-difluorophenyl)-3-

3-(3, 4- D Egﬂlr&?q?

Pr(epar ation a cokﬁgﬁ@to)@-ﬁa% ig%ﬂp%@n@mﬁ\f%b%é fg%uorgp%enyl) 3-
met hoxy- @hlpmeﬂgxybfayzomm@l(? on€0.003 @0 P-Qp9 onualh Theotryde diredu@metet hane (2
or oduar 32%'9%%“’2%‘“”“%39& s Ly SEode T e B e ysi
Showed <9@M%§We@@éﬂ” Q%FQ‘( @5,7%4%) 537)1S 854 %44?3%1 1%2(93{5 ( 4) 214
(14), 116 (9). Exanple 37 ENANTIOVER 1 OF 3-(3, 4- DI FLUOROPHENYL) - 1- ETHYL- 3- 15
NETHOXY%%AJE - 1- OXI DE Preparation according to Exanple 32

Enantio (3, 4-di fluorophenyl)-1- ethyl-3-methoxypyrrolidine (0.009 g,
0 037 mTEN)AN'EIQMEBrb@EtM&é RELMOROPHENYb)-0geFdXkenzoic acid (77% (0.017

BI osyst e%ﬁﬁ%@x@ﬁ%ﬁgﬂﬂm S ngd[) igg&alz%zggn\%rls_lac\)ﬁ ‘% r?lron,irl')aqlogl | ggs (M +
1, bp), 257 (l?yepazataor( aycors!m todyxamnle IR Enapiiamer d G-(3.4-difluorophenyl)-1-
ethyl-3-methoxypyrrolidine (0.009 g, 0.037 mmol), dichloromethane (2 ml), 3-
chloroperoxybenzoic acid (77%) (0.017 g, 0.075 mmol). The crude 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).



ENANTI OVER 1 OF 3-( 3, 4- DI FLUOROPHENYL) - 1- ( ETHYL- D5) - 3-

METHOXYPYRRCLI DI NE- 1- OXI DE 25Pr eparati on according to Exanple 32: Enantioner 1
of 3-(3,4-difluorophenyl)-1- (ethyl-d5)28-nethoxypyrrolidine (0.007 g, 0.029
mol ), dichloronmethane (2 m ), 3- chl oroperoxybenzoic acid (77% (0.013 g,
0.059 mml ). The crude product was anal yzed by LCV5 (Qrap, Applied

Bi osystens, 01 M5), analysis showed <95% conversion: Ms (mtl)/z; 263(M+ 1,
bp), 262Ekxample#AP3 (4), 214 (6). 30 Exanple 39 ENANTI OVER 1 OF

3 (3, 4- O L3 REERHNNE) s 1 VSRRV EY MFEIMIE RISk PRIDIDEDE Preparati on

accordi ng to Exa Enanti oner 1 of 9 or ophen

met hoxy- 1- net mea?m amwelr\gd@@rgp edl:d3b 1 ersey! 31§319H‘IQ59 Wézﬁeew)ﬁ’»r) 3-
chl OVOBeﬁ@tH@gezﬂbﬁdlﬂél(d 2127300.66 niHh81) 91,2808 or68hane [FEmE), Ydshigroeeiigt was

e R e o APy (gt PO EIE I 37,

conver si
26 Exarrp(Me@Bi/'\B.'imNBN(-B CHIL80R0- 50: 60 )gR@PHENIE) cBy MUMOIYPRRA71%).NE Pr epar at i on

accordin I on

met hoxyp r]r oI| ?@éﬂs%ﬁ@@%ﬂvé’ (&?‘&g g?%vsg?gte{Md 2%% 5@)@9
1-chl oro yHSEKﬂ@s Bt(%):e (0.38 g, 2.65 mmwl). Purification by HPLC on
wat er s CBD C18, 5pm (MeOH 33mM NH3, 20:80 to 50:50) gave the title conpound
0042 ﬂ/‘a [a,I D=+2.7 (methanol). MsS niz (relative intensity, 70 eV) 229
( M, 1) Rleg! 199 (bp), 187 (75), 157 (37). 10 Exanple 41

(-)-3- (3(925 HﬁGR@I@@EUEJR(DPHE—N%ﬂ HONPMRBRYFYRIROLIDINE Pr epar at i on

di t 3-
ot hoxypyr r of PHHAGY agéo@ngoto%xafme's* T oSS SRR TRy 3
1- chl or ostetiydoxypyrrohidlioedd 2odeg, .88 navioly, 1,2-ddhloradthand?(20 mlpdrchboroleWMHPLC on
t t t d

8%85%50?5 Br éﬁ (4‘*8“5"%3 Pufiiodtion Y BPLE n WRGHs 08D A SiER P50
(M-, 1) mg@ @ Fgo t01@75 Bagve theztitesgympound 0.099 g (521 %). [a]D=-

2.8° (methanol). MS m/z (relative intensity, 70 eV) 229 (M+, 1), 214 (53), 199 (bp),

187 (81), 133 (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



20 Exanple 42 (+)-3-(3-CHLORO- 4- FLUOROPHENYL) - 3- METHOXYPYRRCLI DI NE
Preparation according to Exanple 1:

(+)-1-benzyl-3-(3-chl oro-4-fl uorophenyl273- nethoxypyrrolidine (0.405 g, 1.27
mml ), 1, 2-dichloroethane (20 m ), 1-chloroethyl chloroformate (0.72 g, 5.06

moL)S PEAAFFENER, PBERLECH Rt RLEHLE AP A PRSI NG, 20180 to
(rel athETd*d@th\sRR@bI@MEzzg(m 1), 214(37) 199 (77), 187 (bp), 157
(38) . Exampl epfhaitlidr hedorbRuRoLoRndro B RPBIENHIdro - HEGRRR)IRBOL! DI NE

P t
()01 Eeh%noar‘fy%y&oh&msr(eoa 310,073 Fireal airietylarineciigel b 08P femeb. 30 g 1. 22
mol ) , 51telrathyeRdfor; Neari8deéthand-(s! quseoeslmmbIgomé@erﬁe (0.69 g, 4.88

oo 50 gafpé%ﬁ‘éﬁ%"&?? DB Saches 8% eaNrs BN IR sl s 2

(rel ati vintemeigng0teN) 250 @A, Y924 MO4)1227 139), (39)40187 (bbp), 157 (42), 133
(41). Exanple 44 27 ENANTIOMER 1 OF 3-( 3- CHLORO- 5- FLUOROPHENYL) - 1- ETHYL- 3-
METHOXYPYRRCLI DI NE Preparati on according to Exanple 22.

(+) - 3- (3E¥AMME 45 f | uor opheny! ) - 3- net hoxypyrrolidine (0.01 g, 0.043 mml),

(5.2 b O B G R R e by ok Al yoi s shoved 74%

conve?s.w%ﬂféXW%f?@Iﬂ?N% intensity, 70 eV) 257 (M, 10), 242 (94), 227

:(3 3??3 CI%IE7 (4gPlr:eLﬁaial(l¢rDhcccE)& AigooeE Xeim BIR/ANIT | QNG )—(YI:—)%hIG_'OSﬂuorophenyl )-3- y
reparati on

accordi na] O@PXFFB' in E(% ]Osgi{gw”&'ﬂi’%’r%'e ?’UB‘F%&'\FQ%%’PREWBWm i di ne

(0.01 g, te@raMﬂrofm:ﬂn)(,Z mf)laEtd1§odaehh|aee((52erIl.OGﬁnﬁIﬁel)nmprudeetrahydr ofuran (2

m ﬁgﬂﬁz AQ%Z, oL ENR db
) aqing ySI'S ﬁlg (Zbg @Econver %)gear;?g/cé r%@gppﬁjﬁél(r%f?fvééeew y257
(M+, 8), inbensity789 eMI2p7((BAY,,8)1842 (73%)) 227 {31k 7(36) 71 (bp).

Example 46
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 yL, 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 pyL, 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
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



Exanpl e 46 ENANTI OVER 1 OF 3-( 3- CHLORO- 4- FLUOROPHENYL) - 1- ETHYL- 3- 20
METHOXYPYRRCOLI DI NE Preparation according to Exanple 22.
(+)-3-(3-chloro-4-fluorophenyl)-3- nethd3&ypyrrolidine (0.01 g, 0.043 mmuol),
triethylamne (12.1 pL, 0.086 nmol), tetrahydrofuran (2 m) and iodoet hane

5.2 pL, 0.06 t showed 83%
((:onvePsi on. r%&%qr&%ﬁﬁrﬁ[ Lbzq? ﬁﬁ?ﬂﬁg %@?ﬂ%ﬁ@%ﬁ?%g%mﬁ@?hy@-gz (48), 227
(27), 15metlaRypymroliding)(O. %@,rﬁgodﬁ anIWmte]@wd_rom:an (3 mL), n-butyllithium in
3-(3-CHL m N ration
acf:or di nFEtgao E%rrpl ‘e g ) z ﬁ%@WbR,ﬁ%erdggi uor elrlliall"} % §§Pﬁrﬁﬁg pyrrolidine
(0.01 g, e@ﬂ@@rﬁ[ﬂ@-’""%ﬁ@ﬂ@%@ﬁl%‘- W Q APiee Bigpystemsefl 6M§él’ of uran (2
nm) and hedgsishmoedd-30%LlconVelion: wrsl(bn/z)Tmst(Mda 94P%Ot(bp);84| @Q%

AnaIyS|s ){\6@ % conversion. MS mz (relative intensity, 993) 57 (M,

4), 242 (20), 157 (32), 71 (bp). 35 Exanple 48 ENANTIOVER 1 OF

3-(3- CHLCRO 2- FLUOROPHENYL) - (1- D) - 3- METHOXYPYRRCLI DI NE 28 Preparation
accordi ng b ﬁéq@pl e 24: (+)-3-(3-chloro-2-fluorophenyl)-3- nethoxypyrrolidine
(0.01 ¢ 68‘ tetrah drofuran E)R:,I-Intzsl n-butyllithiumin hexane
(2.5 M ' ENSNTIQMER. ‘O@H%&TS)CHIQQ QefiRhHGOR Ybl(h-D)?a 55 mmol ). The crude
produGh WESTROKNEEGRROY IBINES (Qrap Appl i ed BI osystems 01 M5), 5 analysis

?Qg\)/\édlggoc(%é(z: ng%g%{@p”@cgyd(ng to éxample Z(M +}-3- (3 c’hlozrgo4 %Ibgl)ophér??l (3,92) - 200

methoxypyrrolidine (0.114 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

15 showed ~75% conversion: MS (m/z)/z 231 (M+1, 93), 201 (65), 200 (44), 199 (bp),
198 (45).

Example 50
ENANTIOMER 2 OF 3-(3-CHLORO-4-FLUOROPHENYL)-(1-D)-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 (Na2SO.), filtered and



ENANTI OVER 1 OF 3-( 3- CHLORO- 4- FLUOROPHENYL) - (1- D) - 3- 10 METHOXYPYRRCLI DI NE
Preparation according to Exanple 24: (+)-3-(3-chloro-4-fluorophenyl) - 3-

met hoxypyrrolidine (0.114 g, 0.5 nmol ), 28ry tetrahydrofuran (10 nl),
n-butyllithiumin hexane (2.5 M 0.4 nL, 1 mmol), deuteriumoxide (0.1 nL, 5.5

V), anabaraatd GEiess 1k QIR HE AR Do Res BOUNTY 55 500 sy,
30((33( é{l)L;:hmmtogmphyJ(emy(amﬁateﬂsma@e 509 to 1:BNegIveOVERitE @rmpount: (3.8 9,t o
accordi n?ﬁgwwﬁ%&w #o%vi%?g?w )H? z%lrlfggfgr?b%- -1 ZFZE((36ZX%§J ol i dine

(0.115 g, 0.5 mml), dry tetrahydrofuran (10 m.), n-butyllithiumin hexane
(2.5 M5 Prépavatioh 2nol ), deuteriumoxide (0.1 nL, 5.5 mmol). The crude product

| 25 sh d
M50 contERdr Bﬁ%é%ﬁﬂm@%ﬁ%ﬁbﬁéyﬁ%‘m&%ﬂ% B 150" (o9) . 208
(51). Prep®RBOXYDATE  TERT- BUTYL
3-(3, 5-Di FL T | ut f
1- ér ono- 3, 5- Iuor &nzewgll%h% én}(ﬁg W@fgrﬁo ﬁrgn5?180| ?ﬂn)o
under ni car@@eswat%?sS@ddacY mgﬂ)emdmtetnaht{dfg ran (99 ny,), W@S@ddﬁdls})dwﬁﬂ one
ffeyrzgﬁglt e”daé; d%d(u)spgz??ugh)ﬁﬁ H’ﬁﬁer‘ﬁ%ll f(?fiblgxﬁréorﬁﬁib(l)ﬁghe rﬁ&ﬁ]ré%ésostﬁffgrgm P in 35
dry tetr ARGRRGH 'fem@dﬁmet&a%e &béganldrﬁ%«m@e Ve 5@%%0?\%@»@%@% was
ref | uxedstlrréd faroid @gh mu@wseaturb@mhﬁtowmn cmwmwéblstwm(ﬁﬂm vaagTacid edn
et hy! acePagd™ 33ePy piask HBS sRPRET My GIL She D B R SRR e,
dri ed (Na@BsDi) phéised was eliiedr(tNa290e) difforest @l evaporpatess Purificatian bddaph oduct was
o oo vE R SRR SRRl LB BERL B Spt Ffe  5o )
(M+, 1), comRouRadY2.6498 6@@’9)) WZ((@d;)m emBity bf) eV 257&%13} 8140&1.7 2tRRT3BUTYL
3-(3,5- Darft gbg}_) 3- METHOXYPYRROLI DI N- 1- CARBOXYLATE To a solution
of tert-butyl-3-( di f | uorophenyl) - 3- hydroxypyrrolidi n-1- carboxylate (3.8

g, 12.7 mol) in dry tetrahydrofuran (50 nlL), was added sodi um
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 (NaxSQ,), 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



to hydride (60% dispersion in mneral oil, 0.76 g, 19 mml). The m xture was
stirred for 10 mn after which iodonethane (1.58 nL, 25.4 nmmol) was added. The
m xture was stirred for 15 min, aqueous38aturated ammoni um chloride sol ution
(50 m ) was added and t he aqueous phase was extracted with ethyl acetate (2x50

). Thee oy net 9 gt Rhase. e el (N2SPAkg (4] Lehedsi auapor at oo

acet at e/1866434)a5@ (bp).9 to 1:1) gave the t|t| e conpound (2.64 g, 66%. MS mz
(rel. intensity, 70 eV) 257 (31), 240 (17), 212 (13), 127 (18), 57 (bp).

Pr epar atl on 3 20 3-(3, 5- DLFLUORPHENYL) - 3- METHOXYPYRROLI DI NE To a

sol ution B‘Fp"!r@it'@fb@tyl 3- (3, 5-di fl uor opheny1) - 3- net hoxypyrrolidin-1-

car boxg! FERT-BUGY193-(8 44DIPFIMJQROPHEN Y )-8 IRET HIGX Y B¢ RELSLIDKN, 1-was added
trlfluorgmepm (5 nmL). The m xture was stirred for 1 h at anbi ent

t enper at 1 ch aqueous saturated anmoni um chl oride solution (50 m)
was added andPtéparatoragoemdsgoioadepaestionx. rlast-btylBt(B, 4¥dtﬂh§brcm1lengi)+33r| de (2x50

m). Th d d
THve t nenigRRUBRfoRh R tAohKAas (0P ot} Rt aFd el aicRi @O Ml R0 Sine °
(washed ﬁpdlhnnl@ydfaieowog{ndlse)lecm@mIrwmmerﬁbolha(h%gt ﬂﬁ&mmca)nlmmath@pegéﬁa t he
Elbtl)e ggWOQQ%ﬁ%IfP@ané’h@nb éﬂéolﬁf’rﬁ‘{ chr'ogﬁrag?&arp}‘lx ofsifd $§tr{yM+ 0.5), 183
0L ) et aRkispPeRy DN 4 g

accor di nghtémsifyy eo@\,e)tzmw 2Bt B @3] 12uermbsngeple (5 g, 25.9 35 mmol) in
dry tetrahydrofuran (100 magnesi um turnings (0.62 g, 25.9 nmol) and one

crysatal of iodine. 1-N-boc 3- pyrrolidone (4.79 g, 25.9 mmol) in dry
t et r ahydPoéparations® nil). The crude product was purified by flash colum

h t th

CTE e oo ER LA SR ORI A RN P DR PP ERQNDINE PSS, | "Fog
(45), 14% XYLATE(44) ) 57 (bp) Preparation 5 5 TERT- BUTYL

3- (3, 4- DI FLUCREINAFANG adcdyli W\éBB@ﬂdﬁl N1lBr&ABMbﬁIE—ﬂuoroberﬁreﬁeqsatl on

Py oy pr 2 BTN ey AT B S TS i SR POSaD SR Pur an (50
m_é soﬁmnm)lmyadd iothe dr%l%agofspemel oN-bocrB-pgrralidarid (4.01 §623.9 rivmob) .Lmy : ]
1 040 (o) | m chronmat ogr a
on sm%b geq'%&% 03f 'f"i”'tq (5?6@ a%g%oc @#gc{\fggtptugﬂ?&%yd g\ﬁ/goﬁmgh'“ tle con’pogndp d
(2. 659, Q’Mnatwam;y qnr sllica pelt (ethyl egetate/isodotarsy 1(4t0 1:1290ve g fite 71 (13), 127
(15), S7c6BBbund (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



Preparation 6 15 TERT- BUTYL

3- (3- CHLORO- 4- FLUOROPHENYL) - 3- HYDROXYPYRROLI DI NE- 1- CARBOXYLATE

Preparation according to Preparation 1.31-Bronp-3-chl oro-4-fluorobenzene (5 g,
23.9 mmol) in dry tetrahydrofuran (100 m ), magnesiumturnings (0.57 g, 23.9

ry 50t et r ang R aIE aBeosthip) BhrebaleRiic TaBLAN RO BySiopREn IO O ! uim
tclh { I0 rerat(:: ggfhmfgx}twrrgiIdlhe‘&cgéioxyatﬁﬁ g &84 Iarrm@bgtdra{rtetrany@ ofuran:(39 f’@ia)viS'; he
glgf h{ide fride ‘%Hl@ge;(é(@ i Fmr(érﬁ' oil,/05€8Sh & Y6 rﬁ%dﬂ\é)oﬁﬁetﬁéﬁé

(21), 14 reparatlon 7
3-(3-CHL m@x»flﬂshmwmmrqma@m@mméca gel

Pr epar gt (étﬁ |mtdrum&mé°r1e9% amfzvb .thé tiBe @Fnpbupldl @I+ §; 56 %prMmeenzene (5 g,

2 ! LiieSil, AT play 2 1%@"3933?%%92' (2 n 25 o el )

in dry tetrahydrofuran (50 ml). The crude product was purified by flash colum
chr omat ogy %%% il lica gel (ethyl acetate/isooctane, 1:9 to 1:1) gave the
title co un 28% . M5 nlz érel. intensity, 70 e 259 345, 214
(69), 181 RI5BU TYA33(3DHLGRQ-51)LUGBOBHEHY h) 3V ES HRRIP LIDIN-1-

3- (3- GHLERBREORVURREPHENYL) - 3- I\/ETHOXYPYRRCJ_I DI N-1- CARBOXYLATE 31
Preparation according to Pre

Tert - but y1- 3- [RRHR rbagcqrplﬁ'&'@ @H?'ie)t'onélz MBRWT;’T@CE“IQTP@ ﬂuemﬂ)at e (3.1
|gn 21 ﬁ:r gfﬁygl}?xypydbﬂdhei—bamlym‘tel (an d, 306 mol$ ﬁdd@ﬁggﬁﬁtdr@?grégg%)dm@per si on
bur 11 caopdhovdrideiedes s al Hhﬁ@%%[?ﬂg'ﬂﬁf 238510l pogherand B

acet at e/ mlod8tamemol)L:Rurification pydl@sb cohenm chfmnabgmunobr( silied gel (cBBgly . MS M z
(el - Jsnhensld koodnfV) P63 4} §hve FRBfel Bmpdfi (18)-g, T3 W mi2 (e P)-

Preparati o
3- ( 3- CHL DN StyF OOROHMENDB) .- - IMEPHBOPARE2D(3¢) 157 {07 )CARBOXYLATE

Pr epar at i on according to Preparation 2.

Tert-but yl-3- I%% + ro-5-fluorophenyl)- 3-hydroxypyrrolidin-1-carboxylate (2.1
g, 6.67 tetrahydrofuran (50 nlL), sodium hydride (60% di spersion
in mner EERT i-BUTY.L43-(2,3-DIF LU®RDPH By e 8HAVBROX BRY RROLUIBIKEAYI ) .

ncet el ARG o500 1) gave the (i1l e compound (157 g 7159, M6 iz
(rel. intensiT9a swutior) oD THreae)2,32iBuqrobenzeres(8(an2)1,.4 2agol) 32y digthyr7) .
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 10 TERT- BUTYL 3-( 2, 3- DI FLUOROPHENYL) - 3- HYDROXYPYRRCLI DI NE- 1-
20 CARBOXYLATE To a solution of 1-brono-2, 3-difluorobenzene (8 g, 41.4
mml) in dry diethyl ether (100 nL), und2r nitrogen, was added dropw se at
-78C, n-hexyllithium (2.3 Min hexane, 18 m, 41.4 mol). The m xture was

a1, 4 moP}er oG bETAE o ool 58 iafiby T a i PG RaloaRy .20 81 g
m xture (@iBYlBcelatgiisopotanrbil éhto t:drimegixe dne title ¢ostioundd8flsr .26 % hdde du/g
sat ur at eﬁepmﬂblwﬁ\g{gw(@igﬂ gf%)( 59—@@ )Own%?rggglpgqr (BE? the m xture was

extracted with et ate ed organi c phase was washed
with brine, dried (Na2504), filtered and evaporated to dryness. The crude
product Peaspaxation £21 by flash col umm chromat ography (ethyl acetate/isooctane,

i ntge;gl ?ﬁ/l h?léh’@%%f?z@ﬁ%@&gﬁ%ﬂ% &lgg%ﬁ))ﬁpg%u% ('Ep§ r eIPr epar ati on

11 TERREBUXYLAIH 3- CHLORO- 2- FLUOROPHENYL) - 3- HYDROXYPYRROLI DI NE- 1- 35

CARBOXYLATE

T Bromo- 3. chi brepasaiit abauhly REFRRA LS FURBENES @b-dhuoreanemvia (100 ),
n- hexy! | NYGOXHPY2olBlinT r¢arh@>f<sda@ (812 942?rrl ,MEl)3n ndﬁntqtraéwdr@fuw (PO Bk).of
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Th d d t b h
(ot s acrlasdr Giuls pilftcatios By Thshycolng coiToaOa A r?gﬂ%%aﬁa(qt@vlos g, 66%.
M5 nlz (aedtatd/bedRinkey .90 £Y) g2vdtHe2M)e c&ﬁﬂoﬁ#@M 7XR 65026 MS i3 (feR3) , 57

gb?)Z 35D|Pr e%ﬁ@%%oﬁﬁ&r@‘)ﬁ% %I)N-y (%&R%B%)ATE Preparation

according to Preparation 2. Tert-butyl-3-(2,3-difluorophenyl)-3-
hydro p carboxylate (8.12 g, 27.1 mmol) in dry tetrahydrofuran (50
, )ﬁg E(F) u'lr‘#if??'dﬁ de (60% di spersion in mneral oil 40. 7 nmol ),

|odomat hEEBT(B Ln%(349HIQOR%B)FLUQRQRF&ENY!;HWEWMBX LIEANGhrat ogr aphy
on silicgarBokslAYE acetate/isooctane, 1:9 to 1: 1) gave the title conpound

E4812)7 , 9’57(52(;) Pﬁ@qﬁ?@,rag%qrgh%tlerﬁrﬁrqé@pivl)er? buty }5 “ch oro éﬁzz)r‘opjhenyl()m) 17l
3- (13- CHL SR3rd7oxbyipyB@HENY R )bo3y IdEd (8T IRYRBA bhd i drgARBENArafiiran (50 mL),

Ter t- Bt SARATARIRE RS ARpERIAALRSTe! ol 5 8, 382 PEIY oMo PR 11T o
(8.05 g, m553 mmel)) Punficatjort ey flasty delofun elro(Edogiaphy 2m silieH geh (el i de (60%

di I
Pur 11 caf b BopElAe, 7 “Srﬂn“?ﬁ?%%gf%“t%,ﬁimbbum“ (3%, 1296) W gz Fet. 2 TToL)-

on
acet at of INNEBYHARE EV0:256 (391228 Yol 992D 136 (28nB60MR)- (6. 45 g 77%. NS i 2
(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-CO3 and extracted with ethyl acetate (3x50 mL). The
combined organic phase was washed with aqueous LiCl (5%, 50 mL), dried (Na2S04),

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).



25 Preparation 14 1-BENZYL- 3- (3, 5- DI FLUOROPHENYL) - 3- METHOXYPYRROLI DI NE

To a solution of 3-(3,5-difluorophenyl)-3-nethoxypyrrolidine (1.3 g, 6.1 muol)
in dry dinet hyI formam de (5 nL), was ad8ed sodi um hydri de (60% di spersion in
mneral oil, 0.27 g, 6.7 mmol). The m xture was stirred for 15 mn after which
a sol utlgpe %gmbfgnzyl bromde (0.725 nL, 6.1 mml) in dry dinethyl formam de
5 (? dropwi se. The m xture was stirred for 30 mn, hydrochloric

aci d ( 10%(3EIDHhORQo@sF|dd@E@%HENYM A IOXYRYSRRQAIDIRE r act ed with

di et hyl et her as 2@%&9& nd
extracted w tﬁ-é% %’%tl%igfta te %gf;géﬁ%ﬁﬁ%’:ﬁﬂe@gﬁg?ﬁg?ﬁoﬁﬁbgﬁx aséﬁ\r?vas washed
wi th aquedpexylete (L P56 450 mol) @rmewy{m@d@yde &0 ml-l){‘éﬂéédﬁﬁe evapor at ed.
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(1 57 g, M8 BamgoBi R0 aua . ARSI el R RY R BB 108 B 187 OB omcet i o
acid (5 (A7), 13&@%%281@9%3 stl rred for 1 h at ambient tenperature after
whi ch 4phe sol vent was evaporated. Purification on a Biotage !solute SCX-3 SPE
colum (washed wi t’{] nmet hanol and eluted with nmethanol/triethylam ne, 4:1) gave
t he t|t|ga 0.845 g, 77%. MSnmz (rel. intensity, 70 eV) 199 (bp),
187 (93) 3- (35(7H(_©FQO—41I3L3JOF@PHEBQ/L()SQME'IHORIYMH@LIDINES _
o Pr opar ati o A et SR EDA LS DB TG RloRndRg & 19
?rL nmet hoxgiﬂyehhob(yplyrmlmmamamg)k)daite (118184, 9o r_Bn@l)nﬂ_tﬁtf)ylemt:hku!ndae(ZOhiilllo)r?rtdta (20
r
) aqutﬁlub 6éde‘t'i? a%ﬂﬁgéduln\‘?l\_‘) qﬁur%uc(eﬁoﬁﬁh gitbéé ‘Fs"i‘}hht%’!?(gﬁ-sﬁ‘sﬁgoé SO’ ute

SCX- 3 net ha no r| et hyl am ne,

4: 1) gavevashed with enetbape)ang %ln!temWQh nm@nowsemmmth)-amm jitte 70" ev) 214
38), 19 0 t
(1 B)ENZYL?(éfE?g)nj ﬁg;ié;) mELl%RODWS f")ljia%n% @Y%gkgu%éggmz 187 (bp).

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 eV) 304 (24), 289 (24), 133
(62), 132 (32), 91 (bp).



Preparation according to Preparation 14. 3-(3-Chl oro-5-5fl uorophenyl)-3-

nmet hoxypyrrolidine (0.845 g, 3.7 mol), dry dinethyl formam de (5 nL), sodium
hydri de (60% di spersion in mneral oil,349.163g, 4.07 muol). Benzyl brom de
(0.44 nL, 25 3.7 muol) in dry dinmethyl formam de (5 nmL). Work up according to
Preparation 14. Purification by flash colum chromatography on silica gel
(ethyl acetate) gave the title conmpound (0.949, 80%. MS mz (rel. intensity,
70 eV) 1Bgeparatiom®® (26), 92 (8), 91 (bp), 65(12). 30 Preparation 18
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Preparatﬂﬂ)h(ﬁli) 12é{#4but y1-3- (2, 3-di fl uorophenyl) 3- 5

met hoxypyrrolidin-1-carboxylate (4.7 g, 15 mmol), nethylene chloride (20 ni)
and trif uoroa etlipacid (5 nm). Purification on a Biotage !solute SCX-3 SPE
col umm ( met hanol and eluted with nethanol /triethylamne, 4:1) gave

the title- m@mzwrm 23~FL1J(QRC133‘IENY SMIETHGXYPYRRDISIDIME 70 eV) 198 (44), 183

95), 171 b 1Q. P
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compound é/ga 67%). W& i Slel. il nsqy, 1o evi 135 Bat 332(38) 0235 §49) - 92

(8), 91 €
(bp), 65 (13).

20
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).



20 Preparation 21 3-(3, 4- Dl FLUOROPHENYL) - 3- METHOXYPYRROLI DI NE

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

met hoxypyrrolidi n-1-carboxylate (2.65 g358.46 mmol ), nethylene chloride (20

m.) and 25 trifluoroacetic acid (5 nL). Purification on a Biotage !solute

SCX— 3 SPEr%% r‘él .Ly\@shed wi th nethanol and eluted with nethanol/triethylam ne,
gave N4 conpound (1.15 g, 63%. MS mz (rel. intensity, 70 eV) 198

(46) 183 EEENZYL13F(L3 G@FLUDROP!%@NYIM%MEIMOWWBWEW5n 22
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met hoxypy#2 680)dPndbpk. 15 g, 5.4 mml), dry dinethyl formanide (5 nl), sodium
hydridg 5 (60% di spersion in mneral oil, 0.259 g, 6.48 mmol). Benzyl brom de
(0.642 , Qﬂ.é‘i in dry dinethyl formam de (5 nL). Wrk up according to
Pr epar at B?Pi’@' fication by flash colunm chromat ography on silica gel
(ethyl a¢eBENEYLBNGE Cﬂ-lLQ)ROt-i’-tFLUEDRQWH{EKIVL SMEPBOXYPMBRRALIDIRE. intensity,

- BENPYL- 3. el i AUERERRRREPrARy LN M on
accor di ngethoBmpypalidinedd.484g, 15 (Brdhidoy dirfethlyltormahede (9 nd-), sediboxlyydrideo! i di ne
(3. 44 48, (66% HQersioA i nfih&Ed BY! 0.796 TRABAMOP. Blehzy BRINKE YA hE€15 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
(3.83 g, 80%). MS m/z (rel. intensity, 70 eV) 304 (14), 289 (16), 133 (65), 132 (35), 91
(bp).
20
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). [0]p=-32.5" (methanol). MS m/z (rel. intensity, 70 eV) 288 (15),
273 (15), 133 (45), 132 (25), 91 (bp).

Preparation 27



15 (60% di spersion in mneral oil, 0.720 g, 18 mmol ). Benzyl brom de (1.78 ni,
15 nmmol) in dry dinethyl formamde (5 nL). Wbrk up according to Preparation
14. Purification by flash colum chroma86graphy on silica gel (ethyl acetate)
gave the title conpound (3.83 g, 80%. MSmz (rel. intensity, 70 eV) 304
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intensity, 70 eV) 288 (14), 273 (15), 133 (46), 132 (25), 91 (bp). (-)- 35

enanti omer (0.874 gg [a] D=-32.5 (nethanol). MS nz (rel. intensity, 70 eV)

288 (15) Prenaration)28 133 (45), 132 (25), 91 (bp). Preparation 27 36 (+) AND

(-) - 14 BENAYANB-((31-BelpRPr 4- N%TN@WRR@(RI%L?DINE The
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15 133 (41), 132 (23), 91 (bp), 65 (15).

Preparation 29
(+) AND (-)-1-BENZYL-3-(3-CHLORO-5-FLUOROPHENYL)-3-
METHOXYPYRROLIDINE

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). [0]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). [0]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.



The enantioners were separated by HPLC on kromasil 5-Cellucoat (heptan/2-
propanol /di ethyl ami ne, 95/5/0.1): (+)-enantiomer (0.305 g). [a] D=+24.9
(methanol). MS mz (rel. intensity, 70 8¥) 273 (12), 133 (39), 132 (22), 91
(bp), 65(15). (-)- enantionmer (0.390 g). [a]D=-27.6 (nmethanol). MS mz (rel.
i nt ensi t}ﬁvw g\{) g 8 4) 15 133 (41), 132 (23), 91 (bp), 65(15).
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sensors. Durin
transpar @{ﬁb\ﬁﬁaﬁm Natioage instikments.2etox 3%, 88AMhi ch in turn was placed in the
activity noni B@havusaﬁéndaﬁéfrwgadméwtmy MY&Sito? dreipPESShtingtthe ddsRBNr ows  of

I nfrar ed(rPor}%to% a cen e?% grawty and vertical activity) of the animal at each time, were
recorded at a sampling frequency of 25 Hz and collected using a custom written

20 LABView™ application. The data from each recording session were stored and
analyzed with respect to distance traveled. Each behavioural recording session lasted
60 min, starting approximately 4 min after the injection of test compound. Similar
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, EDsg and Slope) are fitted with the restrictions: EDso>0,



10 each row consisting of 16 sensors. Two rows were placed along the front and
the side of the floor of the cage, at a 90 angle, and the third row was pl aced
10 cm above the floor to nmeasure verticd8 activity. Photobeam sensors were
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25 outlet. By preventing the chromatographic front fromreaching the detector,
better detection conditions are achi eved. The aqueous nobil e phase (0.4
m/mn) for the acid systemcontains ci88ic acid 14 mM sodiumcitrate 10 mV
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40 A standard curve over the range of 1-500 pnol is prepared by adding
appropriate anmounts of test conpound to bl ank plasnma sanples. In vitro test:
Met abolic stability in rat liver mcroséfes 5Rat |iver m crosones Were

i sol ated as described by For/in L 1980, with mnor nodifications e.g. 3 nL/g

liver of a O. [ 1) was added
before homgeélsg%wéﬁfgﬁ Byi%ftﬁ ﬁhé%oﬁé—iﬁ%ﬁeﬁgbl %sﬁiﬁgéar;b rtg)ggé%lﬁéut es instead

of 15, tApproppetenamanntseidest ccorara@tmd tcf lblget péasnl@eawmdpsg i nstead of 105.000 g
and the pellet fromthe ultracentrifugati on was resuspended in 1 niL/g liver to

of 20% v/v 87%glycerol in buffer 1. 1 pL of, 0.2 or 1 mMtest substance

di | uted Imvilgatest W@Wﬁn crosome were mnixed with 149

RVIR DgLCs/tilyf fer Riat w& rhREoIIPAES | WQFe w@weté@ astRGchye@ayiAdran L afosdOwith rﬁm)a_;\rB mﬁ{ WE
ter. 0.or -

MULTI - BL@QM@&“QPS 8r9 {Qargizg)ﬁv 3 @Mkogéhgﬁéﬁ?r ‘3(%%5 %d&"l HFI { e reaction

was st opfmdicbyl ) adhdi addsd lméfoﬂé)ﬂombgpmsetlandhenlidrmmgematé' hﬁasmecultra‘ugeprf@cz(pi tation

was t he“nﬁﬁﬁ%%t@d 6@h§%b%1prepr?at8§?{ WS X@Féc.%ﬁtrﬁﬁgé@ f H'@@tdoﬁgg istek &00 o d For

10 m nut es resco was anal y

usi ng HPIL@> 080 (G-rd Ere pelted mtrmomsgmémgapp Was rewszended irsBnuyg |W©r um1
(2.1 Jlgoofry@%a,/p@%@y@gr&,rpgu/pfé,o{m c acid and acetonitrile as nobile phase 20

di ent x *75 mm 5 b t
A e L e
cal cul at ?ﬁbr&ﬁlchbm)nﬁé wetre @nﬂx@d \Amhsmg:ernwe(D@uﬁ’grl mamttlhé réhtteon Was Bt ticd
expresse conc es a mn -
o en r aetiBaf 2F 9801 £ 1 MO NABEHCAfer 6 os A8 THERRES hERbafH RO Pl osomes
was perfbeamg bbckiélsABrlﬂhl&E MU EDBLOKLEedte80r |abdyooc 68sI GloFhémuublaakesratwi t h
| k

5 ot '5; PORTET fefdactibh W Gobledhl FRiditon Sfad M éﬁf@é?%n'“’“go?he%ﬁﬁ”w :
vver e usearqmmtanlgndms thea r@mﬁﬁr’ﬁywﬁec’ﬂ%ftbe @eﬂﬂbaf@(mfﬁrﬂféﬁﬁ’f@fhét Eh ORAIS wer e
group hogsred miutes ﬁ%r%h§ Bi@)fLRféi e §&98n 4\Act Thé teq c@mﬁﬁmdmsﬂ@hgr s@gd food.

e oo T MTEC A PEEEt LSl Sl o S U Lo

gs\e/\éa mo(R.fi t 50 men, 5 om) (JT 93% foatnjc éﬂ@lhhd(ﬁcdtdsmtrlle abémmilemmim (Santiago M
pol yiéﬁytsﬁﬁﬁﬁ?’ﬁl o e e R P, W TP e Ol e poig,

310/ 220 pnd aGaidnitole a&:mbuls\masa)(gradienthér hﬁo‘rfsmln étumoaemas\/@almatgd abdBewi t h
an expos Qcﬂlc?r{‘Sf Rst & ‘%I“ﬁt’“'ﬁ% @mnﬁﬁatgdi %'ﬁé?ﬁé nﬁTﬁH@’saBSi‘pr%%gea th B&%eﬂf ha'

cortex t e corres ts were_operate

i sof | ur alf¥elsah8l ?a (i) &fﬁfﬁﬁé@ﬁ @%’F‘ROW rEO N NCeRtratien Rbhd Nyhki G

i nstrumepdin. Co-ordinates were calculated relative to bregma; dorsal st riatum
AP HLosM 2 Bre VaiiSh 3f liver niididsoied Was Seforned as Wescribad inf Farlin 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 AN69
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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in a burr hole under stereotaxic guidance and cenented with phosphatine dental
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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.
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R2is For d; and R3 is H CH3 or CH2CH3. with the proviso that the
conpound is not 3-(2,4-Difluorophenyl)-3- nethoxypyrrolidine. 15 2. The
3- phenyl - 3- met hoxy- pyrrolidine derivative according to claim1, any of its
stereoi soners or any mxture of its sterggi somers, or an N-oxide thereof, or a
deut erat ed anal og thereof, or a pharnmaceutically acceptable salt thereof,
wherein Rl is.F Im’ a. 20 3. The 3-phenyl - 3- et hoxy-pyrrolidine
derivative ac%lolé %g to either one of clains 1-2, any of its stereoi sonmers or
any mxture of its stereoisoners, or an N-oxide thereof, or a deuterated

anal og thereof, on. Aa3phasyBasethoxyadytrylidecapivaieaf Famtuld her eof, wherein R2 is F
or d. 25 4. The 3-phenyl - 3-nmet hoxy-pyrrolidine derivative according to
any one of clainms 1-3, any of its stlgfeoi sonmers or any mxture of its

stereoi sonmers, or an N oxide thereof, \ot_a deuterated anal og thereof, or a
pharmaceutically acceptable salt ther v@e‘rei n RB3is H CH3 or CH2CH3, or a
deut erated anal og thereof. 30 5. The - 3- net hoxy- pyrrolidine
derivative according to claim1, whirA
(+)-3-(3-Chloro-2-fluorophenyl) - 3-nmet hoxypyrrofi di ne;
(+)-3-(3-ChPoro-2-fl uorophenyl)-1- et hyl- 3- net hoxypyrrol i di ne;
(-)-3-(3-Chloro-2-fl uorophenyl) - 3- net hoxypﬂ)r olidine;, 44

(-) - 3-(3-Chl oro- 2ahy ofdts sfenenisoh)erd oedryyhixBrenaftite sieygojsanwrs, dir ae ;N-oxide
(+)-3-(2, 3- Dithkrdef, 8PA8EMEMted-dHBIoE MXENT 6] pHéASGeutically acceptable salt thereof,
(+)-3-(2, 3- D‘Lll‘elil%r ophenyl) - 1- et hyl- 3- net hoxypyrrol i di ne;
(-)-3-(2,3-DiTlu nghenyl) - 3- et hoxypyrrolidine;

5(-)-3-(2,30Di f| uBr Bfh@ry1) - 1- et hy1- 3- met hoxypyrrol i di ne;

3-(3, 4- Di f 1 uor ophBhislP erBGinatchoxypyr r ol i di ne;

3-(3,4-Di fl uorophgmyl) -du.8d llcAs met hoxypyrrol i di ne; -

3-(3-Chl oro-5-flugrophenyl.) - 3- et hox r.rolidi pe; .

3-(2,3-Difl uor &gh&’ﬁ@%e;p_é-\’r'ge‘%tﬁ8{§5%§w%‘%8i'%%",t%'(Q%‘D'ﬂ”°’°pheny')‘3‘

103- ( 2, 3- Di f | DefPOPRERYIEINE] - et hyl - 3- net hoxypyrrol i di ne;

(+)-3-(3,548i f1 uor ophenyl ) - 3- met hoxypyr r ohdi ne;

(-)-3-(3,5- D fl uohopfaeyhanyi3- AR BRYSIKMe ddiitfive according to claim 1, any of its

stereoisomers or any mixture of its sterecisomers, or an N-oxide thereof, or a
deuterated analog thereof, or a pharmaceutically acceptable salt thereof, wherein R
is F or CI.

20 _

3. The 3-phenyl-3-methoxy-pyrrolidine derivative according to either one of
claims 1-2, any of its stereocisomers 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 CH,CHjs, 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 1 of 3-(3,5-Difluorophenyl)-3-nethoxy-1-nethyl pyrrolidine;
Enantioner 2 of 3-(3,5-Difluorophenyl)-3-nethoxy-1-methyl pyrrolidine;
15Enantioner 1 of 3-(3,5-Difluorophenyl)-1-ethyl-3-nethoxypyrrolidine;
Enantioner 2 of 3-(3,5-D f uor ophenyl) - 144t hyl - 3- met hoxypyrrol i di ne;
(+)-3-(3,4-D fl uorophenyl) - 3- net hoxypyrrolidine;
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35Enantioner 1

3-(3,4-Difluor ophgﬁwbonl?r df ﬁ&g DIfioraRPAND-SEPINGY-? SRSt RETINy i e
Enantiomer 1 of 3Epantiontr £(ofid(dptiifupiophenydk ripethoxyrd iy pyirelisinedi ne- 1- oxi de;
45 Enantioner 1 oEnantiothed 1 bf 81(3)61D0fudespeny)Lt-Etay B meBoXypyrrotdileg Xy pyr r ol i di ne- 1-

Enantiomer 2 of 3-(3,5-Difluorophenyl)-1-ethyl-3-methoxypyrrolidine;
(+)-3-(3,4-Difluorophenyl)-3-methoxypyrrolidine;
(-)-3-(3,4-Difluorophenyl)-3-methoxypyrro|idihe;
Enantiomer 2 of 3-(3,4-Difluorophenyl)-1-ethyl-3-methoxypyrrolidine;

20 Enantiomer 2 of 3-(3,4-Difluorophenyl)-1-(ethyl-D5)-3-methoxypyrrolidine;
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-Difluorophenyi)-(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;
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Enantiomer 1 of 3-(3,4-Difluorophenyl)-1-ethyl-3-methoxypyrrolidine-1-oxide;
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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 sterecisomers, 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,



di sorder (GAD), specific phobias, panic disorder, sleep disorders, bipolar

di sorders, 46 drug induced psychotic disorders, iatrogenic psychoses,

| atrogeni ¢ hal | uci noses, noni atrogeni c psychoses, non-iatrogenic hall ucinoses,
nmood di sorders, anxiety disorders, depregsion, obsessive-conpul sive di sease,
enotional disturbances related to ageing, Al zheiner's disease, denentia,
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cortex. 15 thereof, or a deuterated analog thereof, or a pharmaceutically acceptable salt thereof,
f(_)r use as a medicament.

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 sterecisomers, or an N-oxide
20 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.



