Et hanam ne conpounds and their use for treating depression Field of the

I nvention Disclosed herein is at | east one ethanam ne derivative, at |east
one phar reoeutowad475 conposition conprising at | east oneceiSEa0a0513e3
derivative disclosed herein, and at | east one nethod of using at |east one
et hanam ne derivative disclosed herein for treating depression. The
conpounds nmay al so have utility in the treatnent of other diseases,

i ncl udi ng Parki nson s di sease, pain states, such as neuropathic pain, as
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genders, ages, and backgrounds, affecting about 121 mllion people
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sel f-worth, di SDHEIQ% 13 1eBER aOlkastBREL hdn8mink QWi RAGE, AYleas® Ofk RRARKaceutical
concentratl on, or any combination thereof These probl ems can become chronic
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Depression is the leading cause of disability as measured by Years Lived with a

Disability (YLDs) and the fourth leading contributor to the global burden of disease as

20 measured by Disability Adjusted Life Years (DALYsS; i.e., the sum of years of potential life
lost due to premature mortality and the years of productive life lost due to disability) in 2000.
By the year 2020, depression is projected to reach second place in the ranking of DALY
calcuated for all ages, in both men and women. Today, depression is already the second cause
of DALYs in the age category 15-44 years for both sexes combined. Whereas there are

25 clearly a number of currently available treatments for depression, a significant proportion of
patients are either incompletely treated (many residual symptoms remain) or do not respond
to treatment at all. Thus, novel treatments for depression are needed. The present invention
provides compounds, compositions, methods of preparing the same, and methods of treating
depression. Such compounds would have additional utility in other disorders as well,

30 including pain, Parkinson’s disease, epilepsy and neurotrauma.



1- (3-fl uorophenyl)-2-nethyl-2-(pyridin-2-yl)propan-1-am ne or a

phar maceutical |y acceptable salt thereof

5(R) - 1- ( 3wbl2aovoopdaenyl ) - 2- met hy1- 2- (pyri di n- 2- y1) pr opanPLTSERVE/0SI49R
pharmaceutically acceptable salt thereof
(S)-1-(3-fluorophenyl)-2-nethyl-2-(pyridin-2-yl)propan-1-am ne or a

phar maceutically acceptable salt thereof

2-met hyl - | - phenyl-2- (pyridi n-2-yl)propan-1-amnm ne or a pharmaceutically 10
accept abl e salt thereof

(R) - 2- net I-1- h -2-, ridin-2-yl)propan-1-am ne or a pharmaceutically
accept abl S ﬁ?ﬁ@%i‘b‘fm ibl

(S) - 2- et hyl - 1-phenydmt ZnveRidn (Fovidedcympoinapan- 1- am ne or a pharmaceutically
acceptabl e salt thereof 15 Description of Enbodi nen The features

and advant ages bf3 ﬂh@%ﬁ%ﬂh@.Wwwl%w@m@a&lTaymmﬂiérpéﬁra[@ae%lﬁa Phose of
ordinary gdebhhoit tutih@cart upon reading the followi ng detailed description.
An advantage of the present invention is the {)reventl on of stil bazole

formatidn. Sti |¢¥azloq3eﬂqosopam?b2 otk tside-byDpeprokemingkea ef f ect s of

stil bazol Eha%a&Hf‘@aﬂ? a&c% fiaTals sé{%elfeb'ﬂ |y appreciated but a product w thout
stil bazol e woul ?erra It is to be appreciated that

certain feat ure@)df@tﬂﬂl@rqphwﬁtﬁ “wathy Kxtpyaidia-2-gloropsnal- ¢mipe peasons, descri bed
in the co dﬁ%&ceﬁﬂcaﬁ&@cre ﬁe?aqptﬂgljegpnts may al so be conbined to forma
nverse

single e , various features of the invention that are,
for brevity 25 ?-emfuhd;phdederpyretn-2iy)plvpare bamextor aphamscqugtalyenbodi nent ,

may al $Q Qc%e&%@ga@tqgerg& as to form sub-conbi nati ons t hereof
(R)-2-methyl-1-phenyl-2-(pyridin-2-yl)propan-1-amine or a pharmaceutically
acceptable salt thereof.
(S)-2-methyl-1-phenyl-2-(pyridin-2-yl)propan-1-amine or a pharmaceutically
acceptable salt thereof.
15
Description of Embodiments
The features and advantages of the invention may be more readily understood by
those of ordinary skill in the art upon reading the following detailed description. An
advantage of the present invention is the prevention of stilbazole formation. Stilbazole is an
20 undesirable by-product. The effects of stilbazole on humans is not yet fully appreciated but a
product without stilbazole would be preferrable.
It is to be appreciated that certain features of the invention that are, for clarity
reasons, described in the context of separate embodiments, may also be combined to form a
single embodiment. Conversely, various features of the invention that are, for brevity
25 reasons, described in the context of a single embodiment, may also be combined so as to
form sub-combinations thereof.
Unless specifically stated otherwise herein, references made in the singular may
also include the plural. For example, “a” and “an” may refer to either one, or one or more.
Embodiments identified herein as exemplary are intended to be illustrative and not
30 limiting.
Unless otherwise indicated, any heteroatom with unsatisfied valences is assumed to

have hydrogen atoms sufficient to satisfy the valences.
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Unl ess specifically stated otherw se herein, references made in the
singular may al so include the plural. For exanple, "a" and "an" may refer
t o ei t herwornelo/wou64one or nore. Enbodi ments identified heceiSEz@s/ognedpl ary

are intended to be illustrative and not 30 limting. Unl ess
ot herw se indicated, any heteroatomw th unsatisfied val ences is assuned to
have hydrogen atons sufficient to satisfy the val ences. The

definitions set forth herein take precedence over definitions set forth in
any patent, patent application, and/or patent application publication

i ncorporated herein_by reference. . Definitions of terns used in describing
the i buent fon aF SoRtEEch RBAEEH B B Gechr @ ds s G Mt cat ed. | The
initial dpftémigateanappliGitionealdoppatént gpHeRti i pubREafibARRbER AR By such
group or Kgrn1is used individually. Throughout the specification, groups
and subst [%&HKFs t hereof may be chosen by one skilled in the field to

provi de stabl e pefi@lidRDr RRHs GRINPIREDIng the invention W B6rth RECInHeRA. Ot her wi se
herein, the nonmenclature used herein generally follows 10 the exanpl es and

rul es s? atslgss shauyive Hdicatedthe Bitiabdefayion nepradadder g eroguertteighapphes @ch ¢, D, E,

F, and H, tiﬁ@%&%@n%h R fsvis 8¢l %%id&?%%;%gmt,;helsglé’&ﬁéa%ﬁ?gfélﬁa@Hﬁd’ means 5%

of the value it ifies. For exanple, 0 neans 95 to 105. The

t er m " hal spetifuentetheieal mey kerhoyen e onpikaliddre theffielfypiprevidegtidle roeipting and 5The
tern1"pha&ﬂaﬁﬁﬁsically acceptabl e", as enpl oyed herein, indicates the
subj ect matter being identified as "pharmaceutically acceptable” is

sui tabl e and physleslspefiital dijerane bptiabthe ndroenclading nied thergini genertlly @llows

pati entAsyhj Faor, _ex . e rm" jcaldly.

Sal ¢ (o0 " HEERle Gl SIS AR o R PE R BRI B 5P e
phrase " aFcomgdWPectambn Passdixdordl, 198hant i oners thereof, pharmaceutically 20
acceptabl e salts theregof, ,,or m xtur thereof' .or simlar such, ases,
efors to the f Tuethamons Heal it o e R i e S Faflnf 5ot Pt

phar maceumeoRlobyo s@cept abl e salts of fornmula | or enantiomers thereof,

ond/ o, i earoh ol Agoet. ohe L RpaSete, ol Lot 8 fr cnenclomrs
enant i osrer s t hergobrm “pharmaceutically acceptable”, as employed herein, indicates the subject
matter being identified as “pharmaceutically acceptable” is suitable and physiologically
acceptable for administration to a patient/subject. For example, the term “pharmaceutically
acceptable salt(s)” denotes suitable and physiologically acceptable salt(s).
The phrase “a compound of formula I, enantiomers thereof, pharmaceutically
20 acceptable salts thereof, or mixtures thereof” or similar such phrases, refers to the free base
of formula I or enantiomers thereof, pharmaceutically acceptable salts of formula I or
enantiomers thereof, and/or mixtures of at least one free base of formula I or enantiomers
thereof and at least one pharmaceutically acceptable salt of formula I or enantiomers thereof.
The term “therapeutically effective amount” refers to that amount of a compound
25 sufficient to modulate one or more of the symptoms of the condition or disease being treated.
A selection of in vivo hydrolysable amide forming groups for hydroxy include
alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and phenylacetyl, alkoxycarbonyl (to
give alkyl carbonate esters), dialkylcarbamoyl and N-(dialkylaminoethyl)-N-alkylcarbamoyl
(to give carbamates), dialkylaminoacetyl and carboxyacetyl. Examples of substituents on
30 benzoyl include morpholino and piperazino linked from a ring nitrogen atom via a methylene

group to the 3- or 4- position of the benzoyl ring.



The term "therapeutically effective amount” refers to that anmount of a

conpound 25 sufficient to nodul ate one or nore of the synptons of the

condi t i orwonotvwease bei ng treated. A sel ect i onPefi/SER009i051@93
hydr ol ysabl e am de form ng groups for hydroxy include al kanoyl, benzoyl,
phenyl acetyl and substituted benzoyl and phenyl acetyl, al koxycarbonyl (to

gi ve al kyl carbonate esters), dialkylcarbanoyl and

N- (di al kyl am noet hyl ) - N-al kyl car banoyl (to give carbanates),

di al kyl am noacetyl and carboxyacetyl. Exanples of substituents on 30
benzoyl |nclude nmor phol.i no .and erazino |i froma rin |trogen atom
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pyri di n-2-yl ) propan-1| -am ne or phar maceut i ca acc e salt thereo
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(R) - 1- ( 3- fyHAIMOPNGRYpkh=122r8E BYalparmAdeytidaty Recdptyb1d RIQR@R - ani ne or a

pharmaceutical |l y acceptable salt thereof 5The present invention provides
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(pyri di n- gelhPX ARAGseh: 124HiAE o @rrﬁi&%ﬁt@ﬁ?%&&%lé VIARGER! abl e salt thereof
The present |nven ion provides the conpound 1- uor0fheny1) 2-met hyl- 2-

(pyri di n- 2-yl) pFegpaesentiayanten Pr@mﬁfafﬁlecompoundl (3 ﬂuofvh]@np paseethylizavent i on
provi des ( or ophenyl) - 2- net hyl- 2- 10
.o gﬂﬁpﬁﬁpr Oaﬁlﬁgn leml?le t&afr:ltéj

(pyridin- 1-am ne mar at e. The present invention
provi des the coffpouresntigyention grofiderothe pirepopnd (R)- rekfiyotershenyl)-2-methyl-2-

(pyri di - @ ate. The present invention
prOV|deQ éh%On%ﬁgﬁ%%faﬂhﬁgﬁ%Mﬂ%éphenyl 2-(pyridin-2- yl)propan- 1-am ne
or a phar maceut Tixabrbsgntaceapbaploeidsethe céryged{S)USBRaoprpb st 2-mathg R4 on

0 ami ne ol SOV IAEn: LA JTept abl o 2al ¢ hereof . The present
| nventi on provi diespredest iﬁmmaupldv(d&)theemdwdi 2 InguttyenyphedA- LRy yiidn0- 2-
yl) propan; yl) ]iogarrvl aml?lg oraa g%q&%ﬁt?c%hﬁz (a:caéeptgble saﬁt tgérgg. e salt thereof
15 The present invention provides the compound (R)-2-methyl-1-phenyl-2-(pyridin-2-
yl)propan-1-amine or a pharmaceutically acceptable salt thereof.
The present invention provides the compound (S)-2-methyl-1-phenyl-2-(pyridin-2-
yl)propan-1-amine or a pharmaceutically acceptable salt thereof.
The present invention provides the compound 2-methyl-1-phenyl-2-(pyridin-2-
20 ylpropan-1-amine fumarate.
The present invention provides the compound (R)-2-methyl-1-phenyl-2-(pyridin-2-
yl)propan-1-amine fumarate.
The present invention provides the compound (S)-2-methyl-1-phenyl-2-(pyridin-2-
yl)propan-1-amine fumarate.
25 The present invention provides a method of treating depression in a human which
comprises administering to a person in need thercof a therapeutic effective amount of a
compound or a pharmaceutically acceptable salt thereof, where the compound is 1-(3-
fluorophenyl)-2-methyl-2-(pyridin-2-yl)propan-1-amine.
The present invention provides a method of treating depression in a human which
30 comprises administering to a person in need thercof a therapeutic effective amount of a
compound or a pharmaceutically acceptable salt thereof, where the compound is (R)-1-(3-

fluorophenyl)-2-methyl-2-(pyridin-2-yl)propan-1-amine.
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The present invention provides the conmpound 2-nethyl -

1- phenyl-2- (pyridin-2- 20 yl)propan-|-am ne fumarate. The present
i nvent i orwprow/ddest7t he conpound (R)-2-nethyl -1-phenyl- 2PCHSER@D05193
yl) propan-|-am ne fumarate. The present invention provides the

compound (' S)-2-net hyl - 1- phenyl-2-(pyridin-2- yl)propan-I|-am ne fumarate.
25The present invention provides a nethod of treating depression in a human
whi ch conprises adm nistering to a person in need thereof a therapeutic
effective anmount of a conpound or a pharmaceutically acceptable salt

t hereof , where {he conpound is 3- . . .
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anount of a conpound a pharmaceutically acceptable salt thereof, where

t he conpotgigpousd ¢1S) pl@rr(lag;euncally acceptable salt thereof, where the compound is 1-(3-

f1 uor ophefydsizn b bl A(AVEdib froph) RLARAN AR e SThe present

i nvention pr ' ' tIng epre55|on in a human which
conprises ad m' i ks tpessemgnventian (pevidon metheved dreatingrdgpiesseontihe hapeuwhchef f ecti ve

anount , of I of , where

t he corrgo a%“?%s&r‘lﬁl%(gg@%{]eny1#%&%460% %%%s%tt%%hgc&g?ﬁw‘i %E%pan 1- am ne
f umar at e. co'l’hl@uml elsepitarmarwmmallyoarcmtahle @bétsthaecvfewlmdt}mfcomp@mﬂusr@)de@r ession in
a human ich.10 ﬁ?\r}r‘gt ﬁrés ad%n ter| ng Fs]on in need thereof a

t her apeut I TR REY PR IISURY I Ep 2o (%Or%%' 'r?Hmbe u 318 armaceutical |y acceptabl e
salt thereof, wtempesthéneoatig@gauodddss fdf)odloftBating depressmn in a human which

fl uor ophen%_‘Il 2- met. h
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15 compound or a pharmaceutically acceptable salt thereof, where the compound is (S)-1-(3-
fluorophenyl)-2-methyl-2-(pyridin-2-yl)propan-1-amine fumarate.
The present invention provides a method of treating depression in a human which
comprises administering to a person in need thercof a therapeutic effective amount of a
compound or a pharmaceutically acceptable salt thercof, where the compound is 2-methyl-1-
20 phenyl-2-(pyridin-2-yl)propan-1-amine.
The present invention provides a method of treating depression in a human which
comprises administering to a person in need thercof a therapeutic effective amount of a
compound or a pharmaceutically acceptable salt thereof, where the compound is (R)-2-
methyl-1-phenyl-2-(pyridin-2-yl)propan-1-amine.
25 The present invention provides a method of treating depression in a human which
comprises administering to a person in need thercof a therapeutic effective amount of a
compound or a pharmaceutically acceptable salt thereof, where the compound is (S)-2-

methyl-1-phenyl-2-(pyridin-2-yl)propan-1-amine.

30 The present invention provides a method of treating depression in a human which

comprises administering to a person in need thereof a therapeutic effective amount of a



conprises admnistering to a person in need thereof a therapeutic effective
amount of a 15 conpound or a pharnmaceutically acceptable salt thereof,
wher e t hewoanpouama7i s (S)-1-(3- PCT/SE2009/051493

fl uorophenyl)-2-methyl-2-(pyridin-2-yl)propan-1-am ne fumarate. The present
i nvention provides a nethod of treating depression in a human which
conprises adm nistering to a person in need thereof a therapeutic effective
anount of a conpound or a pharnmaceutically acceptable salt thereof, where
the conpound is 2-methyl-i- 20 phenyl-2-(pyridin-2-yl)propan-1-amnine. The
present inventi rovi des met hod of 't eat ng depress n which
Dot 1 ses CimhS St PRRCE I B Sg e rHBERT e R oEboHer AbRUEIeL LT eot | ve
anount  of plgenGOIRBAT-DY 1) oAl ARiGe AfnhLat | y acceptabl e salt thereof, where

t he conmpound is_ (R -2- nmethyl-I|-phenyl-2-(pyridin-2-yl pan | -anmi ne 25The
present i nvent i O PEFEVIRISBIY RiRYHGE OFN G ELCH g d&@rﬁm@vaﬁumﬁny Klman whi ch

conpri sesca#ifsa a&ﬁxﬁﬁmt@ﬁngt@ adbeRBh 0l theRBELhbRBERIRLActhvBemaRrRYEAC ef fective
anount of a cor‘r}l)oun pharmaceutical |y acceptable salt thereof, where
g

t he conpotMigpau elg)p@rm%?é@mlly pecpipfeliy al tzhvmfrwmrﬁﬂwsymy@mé@@)ﬂ-am ne 30The

present i pu@DL | BRerRl-OYphydRmh-AyTRLPA0! hink F@R4LQY depression in a human which
conprises admnistéring to a person in need thereof a therapeutic effective

anount of a confiswrricwnvgnivermedes atnalad of tgetnepleatstseonsaphunpevbish, wher e
the Conpoyd%ﬂ)rls% a?d'n{ffﬁgt@ﬁ%%/to ]a tpleggl'le ﬂyn]ee@ &QR&XF ) ﬁil'e Re?ué% e¥f9§t979%oll,lnt%ﬂ ne

f umar at e. e present on provides a net treating depression in
a human whingvusdempr pleesacaaivialy stceptiigsalichacgevbanthemompandtih@r-dof a

ner Pyt SEALYS RMPL Bl P GATESH Y = P meceut call

met hyl - | - pheny E@-p@qsyrrt|11d|ean21-Btb\)1¢ascapne1hdd-dmneatmgmeJWchpEssNEhbsopdeeﬂBent

| nvent | Onh&r}’la%vvlv}gc Sco?‘npqgésha gn1n1gtert1{ge[g‘talpggon 1enpnreee(§ ﬁller%rolf a tﬂerapeu"fllc e&ectlve ch
amount of a compound or a pharmaceutically acceptable salt thereof, where the compound is
1-(3-fluorophenyl)-2-methyl-2-(pyridin-2-yl)propan-1-amine.

15 The present invention provides a method of treating major depressive disorder in a
human which comprises administering to a person in need thereof a therapeutic effective
amount of a compound or a pharmaceutically acceptable salt thereof, where the compound is
(R)-1-(3-fluorophenyl)-2-methyl-2-(pyridin-2-yl)propan-1-amine.

The present invention provides a method of treating major depressive disorder in a

20 human which comprises administering to a person in need thereof a therapeutic effective
amount of a compound or a pharmaceutically acceptable salt thereof, where the compound is
(S)-1-(3-fluorophenyl)-2-methyl-2-(pyridin-2-yl)propan-1-amine.

The present invention provides a method of treating major depressive disorder in a
human which comprises administering to a person in need thereof a therapeutic effective

25 amount of a compound or a pharmaceutically acceptable salt thereof, where the compound is
1-(3-fluorophenyl)-2-methyl-2-(pyridin-2-yl)propan-1-amine fumarate.

The present invention provides a method of treating major depressive disorder in a
human which comprises administering to a person in need thereof a therapeutic effective
amount of a compound or a pharmaceutically acceptable salt thereof, where the compound is

30 (R)-1-(3-fluorophenyl)-2-methyl-2-(pyridin-2-yl)propan-1-amine fumarate.

The present invention provides a method of treating major depressive disorder in a

human which comprises administering to a person in need thereof a therapeutic effective
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conprises admnistering to a person in need thereof a therapeutic effective
anount of a conpound or a pharmaceutically acceptable salt thereof, where

t he conpowoadoin7¢@y-2- 10 net hyl -1 -phenyl-2-(pyri di n- 2- PCYSE@ans149am ne
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e p
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disord2§ ﬂ%:%Q%ﬁﬂgkgaﬁ&ggﬁ%%ﬁ%??¥Q§%§%h%%%?%éring to a person in need

t her eof a t her dpeytdsentédvieaiddn previdasoumndth@lf of areatorgpoajordiepresavephsrdenoeut i cal |y

accept abl ¢ salt, .t.hereof er.e the conpound is,30 -1- .

T uor ophBHYAY Y EER e AR S350 BrahEneipol Shidabiie stretie.

The pr esemhountvENEdngroupd e hasnaeutizhinosbcgitatiles @ttthoagpfmalicdd the epheamd we

di sorder inh.a h n which conprjses adnministering to a person in need

t her eof aﬁgﬁ@Pgﬁ "P%m’¥£@%FH@éL§’ R Is#MC-corpound or a phar maceuti cal |y

?g glept ?§| ?I sal tTHﬁf})@d’s&?ﬁéveWﬁkﬁlLﬁo‘ﬁig@(aG@&Wd i(ﬂrshtﬁlg)major depressive disordefr ina
-1-(3-fluorophenyl)-2-nmethyl-2-(pyridin-2-yl)propan-1-am ne fumarate.

The pr eseAtMIMVRIAR S TSP RATMIRECTIN SR E RGO Iie?%@ﬁlieﬂ% ﬁﬁ%ﬁﬁlﬂa Epirdiasi ve

di sorder hfowht BENSMPMIAE G CHARAACSR R aRERHC Bt S @LaltM8brd o, WhdPE&MS @Smpdundeed
thereof a therapeutic effective 5 anpunt of a conpound or a

phar maceu iRy -Phewdgtapidn-dalprapaes @grnc M- t he conpound is
2-met hyl -1 - phe%'p?ésérﬁﬂdegﬁd?fﬁbﬁhés%ﬂm o]f_tr'egtmgrlﬁajor depressi\;lé_rkﬁsop([e?ﬁle@t
invention provides a nethod of treating major depressive disorder in a
human @hi bimaoripeh esepriseirdniigstenn gty apersan parcsbhcicat néedpeubie eletive
therapeut hlﬁ?&ft é\ﬁﬂdn‘(p%u haﬁﬁﬁ@mfzgﬁ@&%ﬂab% saft tRAF RISk CahpdmAgCepPt abl e
salt thereof, ere the compound 1s

(R)-2-methyl-1-phenyl-2-(pyridin-2-yl)propan-1-amine fumarate.

The present invention provides a method of treating major depressive disorder in a
human which comprises administering to a person in need thereof a therapeutic effective

25 amount of a compound or a pharmaceutically acceptable salt thereof, where the compound is
(S)-2-methyl-1-phenyl-2-(pyridin-2-yl)propan-1-amine fumarate.

The present invention provides a pharmaceutical composition comprising 1-(3-
fluorophenyl)-2-methyl-2-(pyridin-2-yl)propan-1-amine or a pharmaceutically acceptable salt
thereof and a pharmaceutically acceptable adjuvant, carrier, or diluent.

30 The present invention provides a pharmaceutical composition comprising (R)-1-(3-
fluorophenyl)-2-methyl-2-(pyridin-2-yl)propan-1-amine or a pharmaceutically acceptable salt

thereof and a pharmaceutically acceptable adjuvant, carrier, or diluent.

7



10 (R) - 2-net hyl - 1- phenyl1- 2- (pyri di n-2-yl ) propan-1|-am ne The present

i nvention provides a nethod of treating najor depressive disorder in a
human whiwb 20mpud4ges adnmini stering to a person in needPChSE@®D/ 051493

t herapeutic effective anmount of a compound or a pharnaceutically acceptable
salt thereof, where the conmpound is
(S)-2-nmethyl-1-phenyl-2-(pyridin-2-yl)propan-I-am ne 15The present

i nvention provides a nethod of treating najor depressive disorder in a
human whi ch conprises admnistering to a person in need thereof a

 herapeut cof ef f @%@&%@H@%ﬁ%ﬁfﬁ&ﬁw RO & kRS Gal Ly, prceptabl e

2- net hyl - hucﬁb@{&)ﬂﬂb 2=rh @ 2dbiidn-2 Lyl PFPRRN-atnincFapBaitad@itiad1g: acddpeabRy @B ent
invention provides a nmethod of treating najor depressive disorder in a 20

hurman whi BKreebidr RhamageiicAsIcasntahle %%uvamp%%r%no dilutided t hereof a

t herapeutic eff?&ﬁh&@mﬂﬂﬂ%ﬂbn@&vﬁaﬁ?ﬂﬁﬁﬁﬂgmﬂhhﬁmﬁﬂﬁﬁ&E&ﬁmﬁmﬁ@hla accept abl e
salt thereof, where the conp

(R) - 2- n&t eronhepﬂéﬁy&ﬂlwl(%yyndwﬁ Yi)pyqpyw dpure lumarsons aphprmagguéically The

present | ﬁﬁésh&EBlQ&lﬂﬁ&Mdﬂﬁé 2 PhdfRhORHc Al abde ?f%!e RE 0B QarrRERE 8Fghye di sorder
in a hunan rises adm ni stering person in ‘need t hereof a

t her apeutic ef f@@tnr%@ntzsve@rr%mpvms aapleanmuiml Qﬂmp@mphlawmém&@hﬁ(%r
accept abl ﬁyfr?éﬁen lzgrn? 1— \—’@fﬂ' (g Fﬂ%glp(?téﬂgné marate or a pharmaceutically

(S)-2-net nyl- ) propan-1|-am ne funarate. The
pr esent immamﬂHQﬂﬂmh@vﬁdeéaah@hawmac@ummmawbb@dp@@ﬁﬂmumr@mdmﬁms|ng 1-(3-

fl 1) - 2+ t |
ncoept Sote” sal ¢ TTHRERTRL UL bl e Mt RESRR LB, RimRIRSEREEV ! ool 1Y
carrier, @nordpHeugn®- meﬂ@Tﬁe{pmcﬁ&ér}ﬂ)prapvemtamme ﬁumme{iea phanphesuiedbut | cal

i t
£ oy ophersy BTSSR & pbdiseusen psenishlR g Faisk R INRF maceut i cal 1y
accept abl e sal tTniehﬁmﬁnfm@dndmaprphﬂésrmlﬁlﬁuhaoeaﬁdaycoaqmanbmtﬂnq)raﬂngmahyl-
carrier (5‘8(5‘“@3 i nventi.on

phar ma céu? -:‘pégiyll—g%ﬁ%&q l2 IyBHrOB%}—TE—Fuin&er% P rmilce(lgcally ac eptagfe salt thereof and a

fIuoropheﬁmﬁmmﬁunﬁmpy&mgmﬁmﬁmudmmcRnMﬂbme@am 1-am ne or a pharnaceutically
acceptabl e salt_thereof and a %rnaceutlcallg accept abl e adj uvant,
carrier, or di |Eléqﬂreseﬂ*ﬁaveﬁrlg%@ﬁtﬂ PYRRIRETRSUGALAPOSIGN (B REIESBY-Pcal

conposi t | Biath ;‘;p[tpﬁén% -DGpyid{n32-yBpropan-1-amine or a pharmaceutically acceptable salt
fl uorophenyl l-2-( ¥r|d|n 2-yl) propan-1-amne funmarate or a

phar maceuteeaf g aa@e@af@@}ﬁ%l wp%pt%hlf‘e%dwanfa?ﬂaﬂ%p YHleRiceut i cal |y acceptabl e

adj uvant, carriefy p@en@hld@hE providss é)ﬁ}%ﬁﬁi&uﬁdaygdﬁ{ﬂoﬁﬂoﬁéd?ﬂﬂrgﬁ% (&-2-
pharnaceutlcal conposi tion conprising (R)-1-(3
20 methyl-1-phenyl-2-(pyridin-2-yl)propan-1-amine or a pharmaceutically acceptable salt

thereof and a pharmaceutically acceptable adjuvant, carrier, or diluent.

The present invention provides a pharmaceutical composition comprising 2-methyl-
1-phenyl-2-(pyridin-2-yl)propan-1-amine fumarate or a pharmaceutically acceptable salt
thereof and a pharmaceutically acceptable adjuvant, carrier, or diluent.

25 The present invention provides a pharmaceutical composition comprising (R)-2-
methyl-1-phenyl-2-(pyridin-2-yl)propan-1-amine fumarate or a pharmaceutically acceptable
salt thereof and a pharmaceutically acceptable adjuvant, carrier, or diluent.

The present invention provides a pharmaceutical composition comprising (S)-2-
methyl-1-phenyl-2-(pyridin-2-yl)propan-1-amine fumarate or a pharmaceutically acceptable

30 salt thereof and a pharmaceutically acceptable adjuvant, carrier, or diluent.

The compounds of the present invention may be administered in the form of a

prodrug which is broken down in the human or animal body to give a compound of the
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fl uor ophenyl)-2-net hyl-2-(pyridin-2-yl)propan-1-amne funarate or a

phar maceutical ly acceptable salt thereof and a pharmaceutically acceptable
adj uvant ,woapromue47or di l uent. 10The present invention PCOSEA@S/051493
pharmaceutical conposition conprising (S)-1-(3-

fl uor ophenyl)-2-net hyl-2-(pyridin-2-yl)propan-1-amne funarate or a

phar maceutical ly acceptable salt thereof and a pharmaceutically acceptable
adj uvant, carrier, or diluent. The present invention provides a
phar maceuti cal conposition conprising

2- nethyll hen ropan e or a harnaceutlcally
2ccopt abl BROSRL et it DehiH DA B REaN Yo deoe BT TS v ant
carrier, ﬂfrmd]alluemous forms of prédfi@gPdr€ BRIHn ih A FOrexRhpNs SRS clapiRiak maceut i cal
COITpOSI tl Qn CQITpI‘I sin

met hyl - | - PHEATES 2e¢: ﬁ\}%ﬁég%(')fgﬁw%ﬂp gieA by Ha Bupdeagid. Elyswisk datedtd cal 1y

accept abl Me%M 1nt]iiﬁ§/1ﬁ91fog}a%1 &2%%0%9@%&&@&1& qugpétaabl(gc@gmmegs;
carri er, resent I nvention Kpr ovi des a
I

phar rracéuﬂ?&éwb) éo?ﬁaéi@pk PoRrednsiEn §nch@e‘(69pn@nt pdyted by Krogsgaard-Larsen and
met hyl - 1- phapyibagd (EkbleHs np%lgﬂ anBABAEIbA @mﬂa@mgg” By AhBLIRESYE] Galiloy

acceptabl e salt t hereof and a pharmaceutical 'y accept abl e "adj uvant,
carrier, 0P%HE puURRundgded, frdsansed DWW?W&%WWA%&%&O%&%%U cal
conposi t i Bﬂna%%@rétﬁf r}Qm%aer?fPFéfrhlacéqu’Ji% foeg FPYds ékg%n}i' RI @RAYa L - am ne
fumarate or ar neceut | ca accepta e sal t ther and a
pharnaceuﬂl&émmfhammgpﬂdﬁl@U&MWHVant carrier, or diluent. 25The present

| nvent iy {?“ pr ovi ﬂgﬁl Be EJ&%&%Q%}E Mi@d co%ﬁa%ﬁﬁ otflth% &Qﬁ{?ﬁdeﬁﬁé}&o{ﬂ [ féhiral

met hyl -T - pheny1- pyr anlne
phar maceutdnta) thgcmmapdsadﬁ lthes 13‘8:lnt101t Ilney eoft imnod be qsbianedmx; enmtlo]abﬂlcyoras eept abl e
adj uvant, carrier sent .invention grOV|des a

phar mac eu{ Cemic HE’(S% o0 Ihf: P{)els.ené g’r‘rﬁ?tfoéll 11hcéud(e§?ny2pd%s1§le énantiomers, racemat
met hyl - | - plveigd there () yf thel compbuyilly ¢rfomaite 1. -Talmopecaﬂy agthvatf@nnrof ee

har naceut i cal | cept abl e 3 sal t er eof naceutlcal
Pt oot sy afifS SRR G R gttt Som RSy SR LTRSS ot Ve

presentsi myemntibosF a8yenta, Byl Binfticsit ﬁroﬁﬁbplnealtymemm&m@maem@dmyg which is
broken down in the human or aninal body to give a conpound of the fornula

| . Exanpl BY"BICUSYETEYS i ncl ude in vivo hydrol ysabl e anmides of a conmpound

of fornmula I. VAKIi®KSo bOiMRrsRlod HaPelrdGScopipBurttld OMhe il chtlf dyexisk @ exanpl es
of such prodrug derivatives, see: a) Design of Prodrugs, edited gy H.

Bundgaar dsolx@ds&wéamplqmwedaﬁﬂWR}éﬂmglvwﬁﬁ Ry nlﬁwe}bﬁ)ﬂrthvdqe understogd thgng- 396,

edited by %seanqgﬁiron efonfphassed AFRLR MGt B8Ry ofhdFpbundof Arhtibook of Drug
Desi gn and Devel opnent, edited by Krogsgaard-Larsen and H Bundgaard,

Chapt e205 " Desi §he mpmntApmnn@latnpbﬁes&omp@w irgtse formof ppltsBumaganledeoyl  113- 191
(1991); ¢ Add?lon%gﬁlsd ?al@arb% sal%sdl\[lﬁlﬂgfﬁ l@ %ﬂa}f&ft%al \ékﬁ)\éﬁé)ée s§1ts714101§§’15 é 1992); d)

H. Bundgaar Jour na maceut T cal (1988);
and e) N. thkskfeymagd weith lzdth pre@hie adhenganiBadids, TBR, sugigble fdlB8ucjude1iist faninkd be

under st Ooﬂoﬁlrfl?&romgﬁc, %9%&%91905, sﬁ%uri%,%%o?ﬂh%ﬁ& r}gtri.&,qyr?arlji%,i lgaic?%\%.&,QCgic? hiral
succinic, fumaric, maleic, methanesulphonic, and benzenesulphonic acids. Without being
25 held to any specific salt form it appears that fumaric salts are particularly suitable.

The present invention also provides methods of treating depression including major
depressive disorder in a human or other animal comprising administering a therapeutically
effective amount of any of the compounds, isomers, enantiomers thereof, or pharmaceutically
acceptable salts of the compounds or pharmaceutically acceptable salts of the isomers,

30 enantiomers, described herein, or mixture of any of the compounds, isomers, enantiomers

thereof, or pharmaceutically acceptable salts of the compounds or pharmaceutically



center, the conmpounds of the invention may exist in, and be isolated as,
enantioneric or as a racemc mxture. The present invention includes any
possi bl e woantwomars, racemates or m xtures thereof, of PCSEC@nosnls of
formula I. The optically active forns of the conpound of the invention may
be prepared, for exanple, by chiral chromatographic 15 separation of a
racemate, by synthesis fromoptically active starting materials or by
asynmetric synt hesis. It will also be understood that certain
conpounds of the invention nmay exist in solvated, for exanple hydrated, as
well as unsolvated forms. It will further. be understood . the present
vent; onserudi s abhERomiy. Haabieh daCrBRHEOE T HENCORBOTS. BF F or mul
. ZQThle RirREest dtothggyrﬁmali\oim t{emﬁh&g@&rébg?p@idﬂffsatinsntt IhedforlmI oL salts, in
particular acid addition salts. Suitable salts include a nown

phar maceut i cal 1) 2dudeheaBttehs Dveyion REQVifss AToHD Y P AREREYTAFEROBEY N or gani ¢
and i nor gaiRérAerdabi&ampRUSIzhcfiHért st cBscSPdrkidsdnCdised e, HIRSRtInQ IRk ef r om
hydrochl ori ¢, hydrobrom c, sulfuric, phosphoric, citric, tartaric, lactic,
pyruvi ¢ #Eke] e sehamip corcbizhpdly; thasffeqteof hped rasadt LpiOR, demeig.
benzenesul\phoRiaadfindstia, Wit P40 LEERD ropﬁ},%e_'&tz@@ébh?ﬂ@,%&i&, Rlohatf Orm it
appears that fumaric salts are particularly suitable. ~ The present

i nvent i ondamage appeigicd wath yelskoesabyse dorearmplg nafegircs 95¢asainp tatinellatfaesnaj or
depressiv ' o L 1S 111 ring a
thor apeut AT LpchPng T a e R AR S TR SRS A ARl g0

enant i onesderodieddh., comnanyihaparadieease. oafibspnaelgept abl e salts of the conpounds
or _phajgmeeuti cal| ¥, AGESRLARL & AfidSnMiakGal SATRL SviR SRBOKL OB S.
descri bed herein, or mXxture of any o fé corrpoux S, I'SOMBrs,’” enantioners
t her eof , partiplanracpoindediférnuadcapbabhmifaalrt sf omeditenenofopoierid sheor

phar maceuti cal.ly acceptab salts.of, the isoner enant i oner descr.i bed
Bbove. 1 nhisghod DR BLBe AR RifdshoR rofRER Sk aRvin R b By ety

t her eof oflepsessibn incRdingaidjor depressive disarder.f ur t her aspect, the invention

provi des net ho of treatin neurodgegener?tivef isorder%, for exanple

Al zhei ner' s di sSESPESTPARIHTAPOPTAICTASE O LY RGTBH OB FBRLECTS st r oke,
cerebrab iSeLLOI pharGseeiadl aapahle sdlfiof ablcempsunal onpa@nteedt@ibegpi | epsy,
dementia, Al Dici rel ated denmentia, O ivo-ponto-cerebellar atrophy, perinatal
asphyxi a, 2B &catiigieBisionda Ady®ahssoci ated with substance abuse (for

exanpl e nar cot igg pRlset @B INR) also REVIRRARBMPHRTs, chfflioARRIER&f2r | SChem ¢
states after cardiac arrest or surgical operations, amyotrophic |ateral
scl er osi sPiaEm@meutially aerapipblp v o€ thgicempamds g cnpntinmessy desefibgd aayedota f ur t her

aspect, tRePUERELRR iPs RKhdes a low affinity NMDA antagonist, in
particular a conpound of formula I, in the manufacture of a medi canent for
use i n2@he previstoreentgrventiwslypamevidds compowds waandgionersdiareof, drn parti cul ar

for the prEYENLRRANPbhodpERt WBRLS Bl HRREGRES bOBah BN TR LA FGREESST Ve

di sorder.
in the manufacture of a medicament for the treatment of depression.

The compounds according to the present invention may be administered by any
route, including orally, intramuscularly, subcutaneously, topically, intranasally,

25 intraperitoneally, intrathoracially, intravenously, epidurally, intrathecally,
intracerebroventricularly and by injection into the joints. In one embodiment of the invention,
the route of administration may be orally, intravenously or intramuscularly.

For preparing pharmaceutical compositions from the compounds of this invention,
inert, pharmaceutically acceptable carriers can be either solid or liquid. Solid form

30 preparations include powders, tablets, dispersible granules, capsules, cachets, and

suppositories.
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The present invention also provides uses of any of the conpounds,
enantioners 15 thereof, or pharnmaceutically acceptable salts of the
conpoundswonromvami47oner s descri bed above for treating deprsEsi0005i403 a
human. The present invention al so provides conpounds, enantioners

t hereof, or pharmaceutically acceptable salts of the conpounds or
enantioners descri bed above for treating depression in a human. 20The
present invention also provides conpounds, enantiomers thereof, or
pharmaceutical |y acceptable salts of the compounds or enantioners descri bed
above for use EQ 1QLmnanu ture of a dlcanﬁ h for the trﬁatnent of

depr essi on. solidaHIcE GRS FHE ST BEESPRTANGES 8hich Bay alse adds fNFSRt i on may be
adm ni st efg@riay agﬁdﬂ}é §Mbilzers, RGNS fdndlnke W gentd) bind 8.0 Wbt liintegrating

subcut aneousl y, ically, |ntranasallf 25 |ntraper|toneally

"t 1 at hor S T gan ANt SIS MESHGH. 4 Py deinite SoHE A ety Givided

I ntracer eQyiAVERER isGH b AikiMreaiith (RY fihdl 86 1de@BetivBtOmpdiRnd B tABISts, thdlacBNe
enbodi nent of the invention, the route of admnistration nmay be orally,

i nt r aveNoBEPRPISH i Mixed il gl capriey having the necEyArY R RTARFTYSH AR THAERIGL i cal

conposi ti %ﬁo&B&rﬁnhQ&nﬁé%EHaQHﬁl@%h% ah@h%e élersll\f&m ion, inert, pharmaceutically
acceptable carriers can be ejither solid iquid. Solid form 30

prepar ati ons i At puepEwLRROsitory abflnéftsstlon&l|a§®‘éﬂlsqltb1géwgirsaﬁu¢seﬂsm1x®a?)@ﬁtI es,
cachets, 'Et9 WﬁH %ﬁgéﬁ&eg 5+c?&coa butter is 5 | t'IAheﬁQ(i étﬁil tﬁ@a{crﬁlv@fnéfeafénpl? dfgﬂcq's fror e

substances may al so act uents, avoring agents, solubilizers,
| ubri cant Qleremjafpéndxmlagemng Ttm m@i@nslomogenteablrmmum isiheh pgured inhy agents; it

can al 39 B, 8. FUGAPSHLA LAGITRLEL BbralDupgydler s, the carrier Ts a finely

di vi de 's’1tnamxX finely divided active
conponent . | n tSithldt srriens@reagdgneseurh cubmmnmagnesmrrmtewab wild, factdse sogarr i er

Compact ed A RET Brdpe Ay D sy Bote ot AR BHAREE IRt s ¢ or y

conposi t i eRBing &vak @oedEtuttbmandvaxlisiich as a mxture of fatty acid glycerides

and cocoa butt S f|r t nelted and the active in ient. is di ersed
Fhar ornohy Pt brTableR i PRk i e b i ot ot &t hen

pour ed 1§ Nt ok iR EMANt sized moulds and allowed to cool and solidify.
Sui t abl e carrlers are magnesi.um_car bonat e, nagnesi um stearate, talc,

| act ose, sugar ,iFEe{ioR COEP@RW‘?‘H ln%tdarselﬁUOftSr%@%Feé}ﬁ% andyepylgipnsceierilg) ose,

SOdlU”‘Caﬁ@@%&ﬂ%ﬁ%ﬂﬁm@%ﬁnk%h@&%ehﬁo&ﬂﬂhﬁ&ﬂ&dﬁE& &uBQQ?Q@nQMﬁ&Qﬂasﬁﬂd t he
i ke. | ets, powders, cachets sul es can be used as

solid dos @z@@pted%frtﬁu@mpaﬁt@mlsel%t foesp%tpntarak%dmlslﬁtfaéton driquid compositions

can also be formulated in solution in aqueous polyethylene glycol solution.

20 Aqueous solutions for oral administration can be prepared by dissolving the active
component in water and adding suitable colorants, flavoring agents, stabilizers, and
thickening agents as desired. Aqueous suspensions for oral use can be made by dispersing the
finely divided active component in water together with a viscous material such as natural
synthetic gums, resins, methyl cellulose, sodium carboxymethyl cellulose, and other

25 suspending agents known to the pharmaceutical formulation art.

The term “composition” is intended to include the formulation of the active
component with encapsulating material as a carrier providing a capsule in which the active
component (with or without other carriers) is surrounded by a carrier which is thus in
association with it. Similarly, cachets are included.

30 Prophylaxis is expected to be particularly relevant to the treatment of persons who
have suffered a previous episode of, or are otherwise considered to be at increased risk of, the

disease or condition in question. Persons at risk of developing a particular disease or
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Liquid from conpositions include solutions, suspensions, and emnul sions.
Sterile water or water-propylene glycol solutions of the active conpounds
may be newoi2orad4@3 an exanple of liquid preparations seCTsBER@9NoHN493
parenteral admnistration. Liquid conpositions can also be fornulated in
solution in aqueous pol yethylene glycol solution. 20Aqueous sol utions for
oral adm nistration can be prepared by dissolving the active conponent in
wat er and addi ng suitable colorants, flavoring agents, stabilizers, and

t hi ckeni ng agents as desired. Aqueous suspensions for oral use can be nade

by di spersing. the finel i vided .active conponent in water together with a
oY scous niraricheul oot BviE B TR TGRAL D Abher SHEtRTIOr S8 ul ose.
sodi um cavheKykhyideilel Bl geRtic @RGheirREte: 1B WS perfidilndy ageptislc khown to the
phar maceuti c I,fonﬂﬁlation art. The term "conposition” is intended

to i ncl ud€ehamedhariscats OuHI9he active conponent with encapsul ating

material as a gakbh@EmPIdMeml, A PhaGRRSHICE dompWdHicis Iidktdgéorapponent
(with or without other carriers) is surrounded by a carrier which is thus

in assoti Soh dermaiheigompositgings fiyided inteairdases cap@iningcAparpetate SUPHERYRIIti s i s
expect ed §GivP8oRHnkhCHhANiNiok ?%Man%@a%@&aééd%&ﬂ%%nﬂﬁe PRESRNS who have

suffered a previous episode of, or are otherw se considered to be at
i ncr easedcqitaikng fliscret duaitisessefahopreparions. ifgrexpmplguraskdtegiabl@e capsmtes.andr i sk of

devel opi ng, a1 pAL tigU ApGliIse 388 Al d &R R SR L ALY Behyds dfigse having
ose (0]

a famly nistory of the disease or condition, or th ave been
i dent i f i edsebfyorgegratbie thetapproprigie onmba oéemi ofghasopdsbageddermsul arly suscepti bl e

to devejoping t i r it L. odj /
o madtor! 02 8 BB LA ML O PR R By e
conposi t i age ang watight ofabe patemt and othediastes noond] i connideraiiprtbpaticatiegquant i ti es of

the active conponent. The.unjt. dosage f.ormc be .a ckage r epar ation,
the packalu COR: A dssTaruteths nOSTaRTe ¢ PREREPRRE FiDRaraRRS P Shay
exanpl e, paaletiedat @bb@t s, capsul es, and powders in vials or anpoul es. The
unit dosage form.c al so be a capsule, ¢ et, or tablet itseJf, or it can
be the approprig%ggﬁﬁﬁﬁé&BBﬁm§ﬁV“§§°@ﬁ@@8%ggéwﬁﬁ%@a%@ﬁ fn@%ﬁh Mfosage wil |
depend 19ndésbembpb Rindhis@ETicohRhiicallP Bacetol ot brcy o @by tthexainplease, age and
wei ght of the patient and other factors normally considered by th

at t endi ngOPhy8Fsca &: e it g AR regimgh e B aTos age

level at th@miRelar BPREFARAOAL Ehck OF twAcdiBkEdk G bie oP Blit&pdr dayhtistPRI3g0 @@l | y dose
ranges are from about 0.05 ng/kg to about 5.0 ng/kg. Unit 15 doses may be

admi ni stered coRRHeIBATEIIcH GRPESIten srmnsising s coRpeuns e inyegHonmanpl e, 2,
3, or 4 tigRSnitHB% forRiifedUs WMidty pits Mapilds! VBshs B Ril¥rs oPefadPECRE odPST NG
regi men woul d be oral, |ntranuscupar or intravenous, once or twce a week
to onc@ol 0adn@iw'stg@iogeﬁerﬂg_parg_mtaljp_r sulicgtag&ms ﬁ@utions, suspensions for parental
administration; or suppositories for rectal administration; all of which are well known in the
art.
For clinical use, the compounds of the invention are formulated into pharmaceutical
formulations for oral, rectal, parenteral or any other mode of administration. The
25 pharmaceutical formulation contains at least one compound of the invention in combination
with one or more pharmaceutically acceptable ingredients. The carrier may be in the form of
a solid, semi-solid or liquid diluent, or a capsule. These pharmaceutical preparations are a
further object of the invention. Depending on the mode of administration, the pharmaceutical
composition can comprise from about 0.05 %w to about 99 %w (per cent by weight), or from
30 about 0.05 %w to about 80 %w, or from about 0.10 %w to about 70 %w, or from about 0.10

%w to about 50 %w, of active ingredient, all percentages by weight being based on total

composition.
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The pharnmaceuti cal conposition conprising the conpound of the invention may
conveniently be formulated as tablets, pills, capsules, syrups, powders or
gr anul es woromvehe420 adm ni stration; sterile parental oPCISBECUWYANENIIS

sol utions, suspensions for parental admnistration; or suppositories for
rectal adm nistration; all of which are well known in the art. For
clinical use, the conpounds of the invention are fornulated into
pharmaceutical fornulations for oral, rectal, parenteral or any other node
of administration. The 25 pharmaceutical formulation contains at |east one
conmpound of th%: i_nvention 'P conbi nat i th one .or mor e har maceutical |y
accept abl e i ngr 8 dicaRireration 8 %‘ﬁFIP?CSP“%L&IB HPs CHUAIPIGE ) 1615t reompgun

sem - sol i gf ¢ pﬂemuinderdioh UEME forBl of dofagPenitsor okleaminhatiomee ebipaind
preparatlons furthe%nggeect of the jnvention. Depending. on the node

of admi ni &% .w CHINECHN eRAdesr ISR o5 %lﬁthé‘éﬂ“&‘ﬂﬁﬁ‘rgf %, 2Hm about

0.05 %V t QeROWih &Qm%gfaﬁﬁgageﬁ@ hd tmsnm;ng BEonts. Phe M@t RAh@RbdesRd Bro %V t 0
about 80 %w, or from about 0. %4v to about 70 %w, or from about 0.10 %w to

about 59 9@ﬁmﬁﬂﬁéﬁﬁﬁWén®ﬁﬁﬂ%%lent al | percentages by wei ght being based on

total conpositiQj gelatin capsules }n'ay B@ﬁeﬁr%ft@&dp%e@onﬁﬁﬁ{%%rb gﬁtlhe
formul ati ons contalnlng at | east one conmpound of the present invention in

the form eftiveeerarpandar ¢amposrdseif dic iaxgniion. Sterdsgelasin cemseles oxp emian sehelet ed may
be m xed yfhh le!:éiln RS e1h LB E M ﬁ‘t@ﬁtd?eea{cu%‘&&aﬁ%hﬁ%”gred' ent,

S PRSI 4 s
as well as Wih disin tegratifg agents an bricating agents e mxture
i s then prodesaied withtsolibpgrderedliegedentpr essed into tabl ets. Sof t

gel at | g capsul o5, TRYE (B SRALERILARCARSH S8 FRT AL BlRAT XL Ure of Lhe

active conpound or-conpoun e I nve n capsul es may
contain gm@puﬂnesesofzhwlh@nmt fhy ectoorpimtanck mbad dmgelnautrah fgbpsuliigsm thay al so
contain the active.co und.i n,.conbi nat i r.edi ents.
oBoange. Himet s s SERLHDGM PRERRLARhE Rl bibsBResf s REHER S AREE T o o
SuppOSitOvﬂﬁﬂthﬂgﬂnmmﬂﬁﬂkﬂﬁhhg(ﬁghimeﬂﬁmhﬁh&ﬁﬂ?nﬁﬂ&ﬁdxﬂbﬁ@mﬁoﬂ@ﬂhﬁal f at
base; (iiﬁ@ln t ormof a h contains.th

a
active subfStUnt "‘u 2 HP KU 5 “ﬁﬁlo&ﬁ‘? %@F@Sk}tgﬁgél? %%““ia@re S@é?‘ﬁﬂ‘ishprﬂoéct al

capsul es; to(ddhiinisttafioh.ne form of a ready-made micro enema; or (iv) in the

formof a dry m.cro enena formulation tqo be reconstituted in sui tabl e
sol vent j ust prIrl&‘Pg DESPRIGHY AT e prminisgigtion may be prepaged i ﬂﬁﬁ@%?ﬁ%ﬁt@ﬁgrfor

oral adm Qispdrkhd, @k, REVIOR PERPSIREs EdhtdiliBg {1 LbMRfinGYdisHSIf 8sirSlSR@NSI ons,
e.g., solutions or suspensions containing the active ingredient. If

desired, HUHADPICPHRHDS B1g SaanCORENSHREPIE oFAVATIRE MENBrReGadetifls, 1 avoring
agents, SagchdklRgl @eﬂglogea(grl%@%yﬁﬁéklaﬂlhg G&nt. %hcﬁ%@p@ﬁarﬁfoﬂ?for bhic keni ng agent.

Liquid 8re arations for oral 20 admnistration nay also be prepared in the
form of ipispeiianaytadsohe prapeisa st the faredphwidnhpavdsuiotbglipconygibitodwith pri or to

use. m¥m§@l#L&Qpﬁmngmﬁparenteral adm nistration may be prepared as a
solution of at [east one conpound of the invention in a pharmaceutically

accept abl e sol ishitionSTfee pgeoiludnonstramy nal do prpmedpye siwinlof 2ileryt one
I ngredi eng 5, ANdh OF L Rfoh APa pRILELLAANS 2826 e Soldlrk PAREEDiALmMN! ¢

also contain stabilizing ingredients and/or buffering ingredients and are dispensed into unit
25 doses in the form of ampoules or vials. Solutions for parenteral administration may also be
prepared as a dry preparation to by reconstituted with a suitable solvent extemporaneously
before use.
Combinations wherein a compound of formula (I) or a pharmaceutically acceptable
salt, solvate or in vivo hydrolysable amide thereof, or a pharmaceutical composition or
30 formulation comprising a compound of formula (I) is administered concurrently,
simultaneously, sequentially or separately with another pharmaceutically active compound or

compounds selected from the following:
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25 doses in the formof anpoules or vials. Solutions for parenteral

adm nistration may al so be prepared as a dry preparation to by

reconsti twoedioi7add7a suit abl e sol vent ext enpor aneously IpefSE20005981493

Combi nati ons wherein a conpound of fornmula (1) or a pharmaceutically
acceptable salt, solvate or in vivo hydrol ysable am de thereof, or a

phar maceuti cal conposition or 30 formulation conprising a conpound of
formula (1) is adm nistered concurrently, simultaneously, sequentially or
separately wi th another pharmaceutically active conmpound or conpounds
selected fromthe foll ow ng: (i) antidepressants such as agonel ati ne,
amtriptyline, anpxapine, bupropion, citalopram clom pram ne, desipram ne,
doxepi n, dulsiRpichnts Shchas agdiclatis CintiglpePiammdkhpNG ¥agropien, cithiuppst i ne,
gepirone, |Impram ne, ipsapirone, nmaprotiline, nortriptyline, nefazodone, 5
par oxet i nE/OMIRUREPFACHREMo Ry f4loReting. Srraopdb fscitplahaRetli Y8am8hal zot an,
sertral i NAyoxetiRy bERITnd 8miprdthiad iisayiednle NBaprbtil AR YAEYPHARRINBRzodoh&Zz 0done,

trim pram ne, venl af axi ne and equi val ents and pharnaceutically active

i somer (8) PHUMEFtRD PARSIZIRCe PYYiDtHBE gamelteon, relpgxietine fabalzetan. sgivelipssychot i cs

i ncl udi nggihQtanfiX@ MR EsAMET! RRIyRSproldall] tHIb@RE, REYAIeNaLkReEeRd 10 and
pharmaceutical |y active isoner(sS) and netabolite(s) thereof (iil)

ant i psychetuivadenisrrail pbisrmgeauseallseatngsl izonpis sandpndtebelitegy) thsraef.azol e, asenapi ne,
benzi soxidi |, bifeprunox, carbanmazepi ne, clozapine, chlorpronmazine,
debenzapi ne, dival proex, dul oxetine, eszopiclone, haloperidol, iloperidone,
| anot ri gi fiv, atyrosed pitipeychpssondlwtbizg foesxaoiplrmrapipie, lifhain pelrdqdioalents ferdofipi ne,
per phenaz Ll{agpha%%&%cgﬁ }c'ti()@iso%gsg%k?}ﬁg%‘)&hé’(g)rtk&k&?’ pi mozi de, 15
prochl or perazine, risperidone, rtindole, sulprride, suproclone,

suri cl one(iiit hitgsydhatdé¢snegluding fok expplammindprider anperazila) esenyahg boedsexidital pr oi ¢

acid, zopjclone, zaqtepine i prasi done and equi val ents. and a ceutically
Sotive  ShTATSy. GRS RPlisfrRRE) HRRE, BRI ik SrDPPel BRERGE g T or
exanpl e abtszesipiond h&ppailap ilomnidsnd) eRoatisz BRbfies mdbaidariheodnegim) such as
adi nazol am.. al.prazol am bal ezepam  bentazepam bropmazepam .brati zol am

DS oneP B apHm s POP SRR SNl 1, payBs Ber DBk d azepam
di phenhydpaBhlb@eraginé, agpdriiohe, k& sulpiriddistproZiepapricidnd! BibeR@Mme, f osazepam
Iorazepanh-lornetazepanl-neprobanate, m dazolam nitrazepam oxaanam

pr azepam THUADEAMy TRz e FAPHOAE AP PUL-#OPIE 0BG ZBSHIC ZHIRIHOBE A}

tri azol amquilflA%RRA Pharf@tAZEMF ML @Rs ARr@ PRHd @Mk idrddhar maceut i cal |y
active isoner(s) and netabolite(s) thereof (v) anticonvul sants i ncl uding

for exanpl e carbanazepi ne, val proate, |anotrogi ne, gabapentin and

equi val eng;g Qrﬂgol?tfi@riﬁm&‘?ﬁgt%Péia%x%le%%e%%ﬁ?onk,sﬁ%folﬁlés),beﬂ%idf@ﬁiﬁ&%érﬁiﬁﬁﬁés t her eof

(vi) Al zheimer's  therapies including for exanple donepezil, nmemantine,
t acr i n@0 apush 30adigazplaal elpxagolam dbapizeiran benitdepan.|byoraazepars braigalery s) and

met abol i t ﬁl(sﬁ)roﬁebagf?ﬁgpam, clorazepate, chlordiazepoxide, cyprazepam, diazepam,
diphenhydramine, estazolam, fenobam, flunitrazepam, flurazepam, fosazepam, lorazepam,
lormetazepam, meprobamate, midazolam, nitrazepam, oxazepam, prazepam, quazepam,
reclazepam, tracazolate, trepipam, temazepam, triazolam, uldazepam, zolazepam and
25 equivalents and pharmaceutically active isomer(s) and metabolite(s) thereof.
(v) anticonvulsants including for example carbamazepine, valproate, lamotrogine,

gabapentin and equivalents and pharmaceutically active isomer(s) and metabolite(s) thereof.

(vi) Alzheimer's therapies including for example donepezil, memantine, tacrine and

30 equivalents and pharmaceutically active isomer(s) and metabolite(s) thereof.
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(vii) Parkinson's therapies including for exanple deprenyl, L-dopa, Requip,
M rapex, MAOB inhibitors such as sel egine and rasagiline, conP inhibitors
such as Tw&Orearo/074642 i nhi bi tors, dopam ne reuptake i nhi biPCHISE200MVEIA93

ant agoni sts, N cotine agoni sts, Dopam ne agoni sts and inhibitors of
neuronal nitric oxide synthase and equival ents and 5 pharmaceutically
active isoner(s) and netabolite(s) thereof (viii) mgraine therapies

i ncluding for exanple al notriptan, anantadi ne, bronocriptine, butal bital,
cabergol i ne, dichloralphenazone el etriptan, frovatriptan Iisuride

naratri ptan r.gol j exol e, a n|r e, sumatriptan,
o i 1 phdh, PRSGRow tae MED oS et Boph A QIS 1y acti ve
i somer (s) N@(@Bmttiﬁb@lsu&mz(sssheglheﬁlﬁnﬁsagﬂinx)coﬁlwrlmhatdrmlrcaps esniafQl-pdi ng for
exanpl e ab i xi mab, activas NXY- 059, cjticoline, .crobenetine,

desnot epl @ltp@p AN reupiaks s NYHA élaawasrsewtcgﬂwobwéﬂa%@m cal ly

active i semRlstsahd aihshiloRt AROkbAR Gfvic $:NES Sathadkund CoivAMRS an@Ct | ve bl adder
urinary_incontinence therapies including for exanple darafenacin,

f al voxaf ePhasRgqsutispHy ﬁctlvlsmmeo@rqnﬁénetqbebta(sm@@ﬁf sol i fenacin, tolterodine
and and equival ents and pharmaceutically active isoner(s) and met abolite(s)
thereof 20 (xi) neuropathic pain therapies including for exanple

gabapent i fviil)l mgeias terapicealyting ferrrdanapiaplmgtiniens amadadiba bramostiptineal |y active

!sﬁgge;_g S z:b glgg%?%@ggl)ﬁntee&léﬁloﬁfbﬁ%ﬁ%ne eletgliﬂbh )frcﬂfgﬁfgom stuM&e P%’aﬁ]l alﬂer api es

toricoxib um r acox
d|cIofenapmgwmkqpm@memﬂemagnp&&npmpa@awemaﬂpmnammnqumva¢mmmmmanmi25

phar m?&”%@?\%ﬁén}’s g hé{‘ﬁaﬁ%r;% gr(a&lve"’}{b%eﬁ(g} ﬁlta%ét%b%gé s%‘iﬂlgﬁro of  (xiii)

i nsomi a therapies or exanp agonel a obar bi t al
al oni md, anDbarbltaI benzoctanlne butabarbltal capuride, chloral,

cloperido cIorethate hch noI dat e,. Iutethlnlde
hal bz epant < hy S Y5 Re o E Rl o amE SR N abh oRlsn

met haqual Cmﬁenefﬁhed aéslmd)ltepla@d: &pmama,ttmomemﬂ a’alaerqbivhahts amlsﬁﬁbaﬁfebmdaaﬂz actiS)E opofol
ranmel teon, rol triclofos, secobarbital, zal eplon, zol pidem and
equi val enfs§m Qﬁ g?ﬁggﬁﬂfp 4Ft'y active isomer(s) and nmetabolite(s) thereof
(xiv) mpod stabilizers including for exanple carbanmazepine, dival proex,

gabapentin, lanotrigine, lLithjum. olanzapine, quetiapine, valproate,
val proic 80iuer a8y apadder um&ﬁamé%fmn%qeeth%r%plamclﬁﬁlag Ffﬁ@é%?l? g dgrpignaciy j ve

i somer ('s) famelaterectx@m&mﬁ q{rcsawériﬁ@ [8841zo%an, {ofi¥ona@RAbBESdifSandnGl HEliinGenkOr

exanpl e acet am nop i bupr of en, naproxen, hydrocodone, oxycodone,
di cl of enagnd rﬁ?]ﬁ%@?]&%ﬁly yRPaers) padh BskbelEsS) Reeefpr of en, ket or ol ac,
| oxopr of en, necl of enamate, nel oxi cam gabapenti n, paracetanDI, nDrphine,
fentyl, cyclooxygenase-2- inhibitors, celecoxib, etoricoxib, |umracoxib,

r of ecoR b(xi) atueenadg prin dodpichacluging Fﬁ@)@}@‘h@ﬁ gabapenting hdrdaon. Pmﬂblétﬂ!llﬂval ents
and phar ”@cﬁl%ﬁen%aahh§hﬁﬁﬁa+e\aﬁca§%&we(l§em %ﬂﬁ%&ﬁgh{ek tiReok nEr €0f Such

conbi nat i products enploy the conpoun s of t ventlon wi thin the
dosage range

(xi1) nociceptive pain therapies such as celecoxib, etoricoxib, lumiracoxib, rofecoxib,
valdecoxib, diclofenac, loxoprofen, naproxen, paracetamol and equivalents and

25 pharmaceutically active isomer(s) and metabolite(s) thereof.

(xiii) insomnia therapies including for example agomelatine, allobarbital, alonimid,
amobarbital, benzoctamine, butabarbital, capuride, chloral, cloperidone, clorethate,
dexclamol, ethchlorvynol, etomidate, glutethimide, halazepam, hydroxyzine, mecloqualone,
30 melatonin, mephobarbital, methaqualone, midaflur, nisobamate, pentobarbital, phenobarbital,
propofol, ramelteon, roletamide, triclofos, secobarbital, zaleplon, zolpidem and equivalents

and pharmaceutically active isomer(s) and metabolite(s) thereof.
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described herein and the other pharmaceutically active conpound or
conpounds wi thin approved dosage 15 I n general, conpounds of the
present iwoentwom4can be prepared in accordance w th t heCTSER@osgIBSchenes
and the general know edge of one skilled in the art and/or in accordance
with the nethods set forth in the Exanples that follow Solvents,
tenperatures, pressures, and other reaction conditions may readily be

sel ected by one of ordinary skill in 20 the art. Starting naterials are
commercially available or readily prepared by one skilled in the art.
Schene | 25Step 1: A conpound in accordance with formula Il can be obtai ned

by treating 2- ethylpyridine with a suitable strong base, such as, butyl

I : fj hihugl '(;d;v)amo@cpmwlpzre'tsaﬁ@u%@g ﬂ)EBia.mpr%&hoaﬁﬁlzéﬂﬂﬁ globlmlwtgabapeﬁm a[) orraL ic |
al dehyde. Step.2: A conpound in accordance wt ormula 111 can be obtaine
by treati RJOH LS PO FAN-RECTHEAES W PHIFOYHRIPS 3 W™ dn*Yppr opr i at e

oxi di zi nge(ﬁ%ﬂ'btnts anll %ﬂarﬁq%ccﬁn@l\@ra8t1\£é>i!scﬁﬁﬂafrds}3£hd8fﬁl&£ﬂol1te(s') tiRFeoRPPr opri ate
sol vent, such Step 3: A conpound in accordance with formula IV can

be obtaﬁned by treatlng a 5 conmpound in accordance with fornmula Il with an

appropri agg) $hidngs mg%H&Qaéﬁw%QQhHﬁbB%ﬁHbﬁﬁo&hﬂmﬁﬂmépm§&8&k@£@ sol vent,
such as T F and an appropriate al kylating agent, such as nethyl iodide.

Step 4: Aomﬁmrmclpﬁnmnmmﬁcewd@lm fangprefinakatonsefian, trstoptitcaiorerioy. t r eat i ng
a comnpoun Janss a sour ce,
such as 1 egﬁ%@%ﬁﬁé In éﬁﬂ%%mm'gﬁ %?%%FbéhﬂmﬁgﬁbEﬂgngé?%§ﬁ%¥%@gnd an
appr opr i aindibitedueiasgribgeericoxibulomiragxgdo difenvxiboy ddegarib.dedeiBt herexyiphene,

10 tramadol and equivalents and pharmaceutically active isomer(s) and metabolite(s) thercof.

Such combination products employ the compounds of this invention within the dosage range
described herein and the other pharmaceutically active compound or compounds within
approved dosage
15

In general, compounds of the present invention can be prepared in accordance with
the following Schemes and the general knowledge of one skilled in the art and/or in
accordance with the methods set forth in the Examples that follow. Solvents, temperatures,
pressures, and other reaction conditions may readily be selected by one of ordinary skill in

20 the art. Starting materials are commercially available or readily prepared by one skilled in

the art.
Scheme 1
A Step 1 | N OH Step2 _ || \ o
| _set [ _sep2 [
N/ N | \_ N | \—R
Tl Z R n Z
X N NH,
Step 3 | P Step 4 | P
N | IR
25 Step 1: A compound in accordance with formula IT can be obtained by treating 2-

ethylpyridine with a suitable strong base, such as, butyl lithium, in an appropriate solvent,

such as THF followed by an aromatic aldehyde.
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VI . 1 A conpound in accordance with formula | can be obtained by treating
a conpound 15 in accordance with fornula V as prepared according to
Panunzi o,wbl2ard7#arr ant onel o, P. Org. Proc. Res. Dev. (1268)SE200495H9) with a
conpound in accordance with formula VI prepared according to Pasqui net et
al, Tetrahedron 54 (1998) 8771-8782) in an appropriate solvent, such as
THF. The present invention al so provides nethods of preparing
conpounds descri bed 20 above conpri si ng: a) treating 2-ethyl pyridine
with a suitable strong base in an appropriate solvent, followed by an
aromati c al dehy produce.a conpound formula Il _wherein R corresponds
d ghackpran g By

_ gle % [¢ : f
to the optional SERiBst FRTIRHHIT Sheckpraanch vdor 8060 feating 2
compound in accordance with formula II with an appropriate oxidizing agent, such as a
Swern oxidation agent, in an appropriate solvent, such as DCM.
Step 3: A compound in accordance with formula IV can be obtained by treating a
5 compound in accordance with formula I1I with an appropriate strong base, such as sodium
hydride, in an appropriate solvent, such as THF, and an appropriate alkylating agent, such as
methyl iodide.
Step 4: A compound in accordance with formula I can be obtained by treating a
compound in accordance with formula IV with an appropriate amine source, such as
10 ammonia, in an appropriate solvent, such as methanol, and an appropriate reducing agent,

such as sodium borohydride.

Scheme 11
N~SiRs)s N
N I | N | = NH,
R H 7 —_— Z
I P K N | \—R
Z
v Vi

A compound in accordance with formula I can be obtained by treating a compound
15 in accordance with formula V as prepared according to Panunzio, M and Zarantonelo, P. Org.
Proc. Res. Dev. (1998) 2 49-59) with a compound in accordance with formula VI prepared
according to Pasquinet et al, Tetrahedron 54 (1998) 8771-8782) in an appropriate solvent,
such as THF.
The present invention also provides methods of preparing compounds described
20 above comprising:
a) treating 2-ethylpyridine with a suitable strong base in an appropriate solvent,

followed by an aromatic aldehyde to produce a compound of formula I1

N OH

7 AN
—R

1} /

wherein R corresponds to the optional substituent on Ar, in the compound of claim 1;
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b) treating the conpound of formula Il with an appropriate oxidizing agent
in an appropriate solvent to produce a conpound of formula |11 C)
treati ng wheomarmp@and of fornmula 111 with an appropri at @CSISEeg/0BEsE i n an
5 appropriate solvent and an appropriate al kyl ating agent to produce a
compound of fornmula IV. iv; and d) treating the conpound of fornmula
IV with an appropriate am ne source in an appropriate solvent and an
appropriate reduci ng agent to produce the conmpound descri bed 10 above.

In sonme enbodi ments, in a) the suitable strong base is butyl l|ithium and
the solvent is Setrahy rof uran quﬁﬂ . In sone 5bod|nents in b) the
oxi di zi ng agent® {§2 e PTG Ponng et a&ﬁBPrPlPFéat%%l BagQtBE 151 n
sone enboghpiditat,solvBntGd pioldeceSt dodipguldesg@omflsiodi um hydri de, the solvent is
tetrahydrofuran (THF), and the _al kyl ating agent is nethyl i odide. In
sone enbodi ments, in d) the i 1 N&ysouree i s ammoni a, the solvent is

nmet hanol , and the reduci ng agent is soilun1borohydr|de The present

i nvention al so provi des net hod '

prePs onpounds descri bed 20 above
conprising treating a conpound "of faofmula - --Si( RB)3
m

g
¢) treating the compound of formula IIT with an appropriate strong base in an
5 appropriate solvent and an appropriate alkylating agent to produce a compound of formula

Iv.

;and
d) treating the compound of formula IV with an appropriate amine source in an
appropriate solvent and an appropriate reducing agent to produce the compound described
10 above.
In some embodiments, in a) the suitable strong base is butyl lithium and the solvent
is tetrahydrofuran (THF).
In some embodiments, in b) the oxidizing agent is a Swern oxidation agent and the
solvent is DCM.
15 In some embodiments, in ¢) the strong base is sodium hydride, the solvent is
tetrahydrofuran (THF), and the alkylating agent is methyl iodide.
In some embodiments, in d) the amine source is ammonia, the solvent is methanol,
and the reducing agent is sodium borohydride.
The present invention also provides methods of preparing compounds described

20 above comprising treating a compound of formula V

—Si(Rs)3
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V wherein R corresponds to the optional substituent on Ar2 in the conpounds
descri bed above, and wherein R5 is nethyl, with a conpound of fornula VI

N x VI wotzerodi7me4K i s potassium or the potassi um counP€riSER)09/05140Hh
appropriate solvent to produce the 5 conpounds descri bed above. In sone
enbodi nents, the solvent is tetrahydrofuran (THF). It will be appreciated
that certain of the various ring substituents in the conpounds

wherein R corresponds to the optional substituent on Ar, in the compounds described above,

and wherein Rs is methyl, with a compound of formula VI

X

/N

K

VI
wherein K is potassium, or the potassium counterion, in an appropriate solvent to produce the
5 compounds described above.

In some embodiments, the solvent is tetrahydrofuran (THF).

It will be appreciated that certain of the various ring substituents in the compounds
of the present invention may be introduced by standard aromatic substitution reactions or
generated by conventional functional group modifications either prior to or immediately

10 following the processes mentioned above, and as such are included in the process aspect of
the invention. Such reactions and modifications include, for example, introduction of a
substituent by means of an aromatic substitution reaction, reduction of substituents,
alkylation of substituents and oxidation of substituents. The reagents and reaction conditions
for such procedures are well known in the chemical art. Particular examples of aromatic

15 substitution reactions include the introduction of a nitro group using concentrated nitric acid,
the introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group
using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts
conditions; and the introduction of a halogeno group. Particular examples of modifications

20 include the reduction of a nitro group to an amino group by for example, catalytic
hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

It will also be appreciated that in some of the reactions mentioned herein it may be
necessary/desirable to protect any sensitive groups in the compounds. The instances where

25 protection is necessary or desirable and suitable methods for protection are known to those
skilled in the art. Conventional protecting groups may be used in accordance with standard

practice (for illustration, see Green and Wuts, Protective Groups in Organic Synthesis, 3rd
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of the present invention may be introduced by standard aromatic

substitution reactions or generated by conventional functional group
nodi f i catwonsiogi7adser prior to or i mMmediately 10 fol | ow RGTiSE200podIeESES
menti oned above, and as such are included in the process aspect of the
i nvention. Such reactions and nodifications include, for exanple,

i ntroduction of a substituent by nmeans of an aromatic substitution
reaction, reduction of substituents, alkylation of substituents and

oxi dation of substituents. The reagents and reaction conditions for such
rocedures | kpown jn t chem cal .art. Particul ar exanpl es of
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sui t abl, r 0 he art.
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or al koxy#i#e ﬂvmnﬁ¥@uﬁmﬁpeahwahayha@whup may be renpved for exanple, by
hydrol ysi s “‘thAén%QbEMh&ﬁ@éngﬁ%ﬁa%HﬁRm?%mﬁ s@h%%&ﬁmﬂ@%ﬁhqhéﬁ&ﬁﬂ%ﬂe for
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trifluoro ary net car ony group suc
benzyloxy@@nhﬂm@hwgﬁsmmywnbebﬂmehDMQdﬁﬂﬁﬁmneﬁanplEmmb@rﬁwdmhg@mawﬂon over
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prot ect i nyityroupbfedrsasupl hvvarajkaimatd hydrokide,ifer, exhmpledtamp Ioe$odamp ht hal oyl

group, at ment, W t reexanpl e
a0 ot hat A R AR el RO B bt Dol R S Enatedl 16 G oup
for a hydé;cmmplegbph@ro@natianrovepwmﬂlm sugh agpptladigmammarboar 20 exanpl e an

al kanoyl group such, as acetg , aE arox#ﬁgrou %or ex Ie benzoyl, or an
aryl met hyl gr oupSUiBl PEJCHIBE TR f?ca SN o é?ﬁpw BEEEY 8RS for the
above prT ﬁg@qp }f&gexglﬁlpléﬁf‘mébhﬂl lor ﬂﬁ&ﬁ}ﬂ%@dubh%ldh&ﬁay w&rhoxte{aﬁfoeb@:n@ee e prot elctl ng
group. S Qr exanp e n Jroup as an al kapoyl or. an aroy

gr oup nayﬁwkolww%a asreavche%éaﬂ%v@ Y%ryxwd%rgfrrmrgp i Fhusl @t SBFEMEse. such
as an 3bksd ferdRé@kor RYARNX ) @rcathRht CXARPAR, FdrieRAHME &F oSElE Bl dhRy dr oxi de.
Alternatively an aryl nethyl group such as a benzyl group may be renpved,
for exanplréluoKpCealy aFidgu iRt FIMPIsPorZY| ERPRIMIST MeN OR RO VBRI TPEIPIRCORY car bon.
A sui tabl g LS R SRt §iRh a@paﬁl@&'&ﬁ’% AfeHp is, for exanple, an
esterifying group, for exanple a nethyl or an ethyl group which may be
renoved, for exanple, by hydrolysis w4 a base such as sodi um hydroxi de,
or for exanple a t-butyl group which may



30 be renoved, for exanple, by treatnent with an acid, for exanple an
organic acid such as trifluoroacetic acid, or for exanple a benzyl group
whi ch nmaywbeorogmpeaed, for exanpl e, by hydrogenati on ovePCa/SE210al0§8p3 such as
pal | adi um on car bon. The protecting groups may be renoved at any
conveni ent stage in the synthesis using conventional techniques well known
in the chemcal art. Exanples The invention is further defined in the
foll owi ng Exanples. It should be understood 5 that the Exanples are given
by way of illustration only. Fromthe above di scussion and the Exanpl es,

one skilled in the art. can ascer%aln the essential characteristics of the

i nvention, and MICPRIERINESIAPY MAGDS IR HHE S8RFIV P oFA8TH B WABFYLf , can

nmeke vari Mg chaagional arenigidivdldabvenstht headaptrtt he invention to vari ous
uses and conditions. As a result, the invention is not limted by the

|IlustratF§@n%%%nples set forth hereinbel ow, but rather defined by the 10

cl ai rs appendedTiendn@on is further dé’fided‘ir?ﬂl’f@%l%%ﬁg@caﬁibﬁ:sl i QM sesmdeRlosiius (O).
Unl ess ot herw se st at ed, operatlons are carried out at room or anblent

t enper af utht thg Bxgmpleyare given by wayrefalustratoneanly. Saomdheetbove direverel ad theagent s

used i n PEERANENGN RB1EXAMPLE APPSR @srs@ntfdﬁﬁgra@t%ngtﬁg ef ﬂ'l@ chvshddaout
additional purification. 15Unl ess otherw se noted, the solvents used in

prepari ngaltdhélt@%m*qpp@ng depohhtbiritané seopprihsreef. ghn @ﬁlrw@rleuﬁschgnma@d and are
used wit hﬂlldalf Eé{fotnﬁﬁoéadg[gtﬂlé"igvé?ﬁlmp g]r \;ailbﬁ:sqlsksoe&d andltlons unl %?&uﬂttﬂgfn%rﬁﬁ)n not ed,

the foll ow ng used termne nuclear magnetic Tesonance
spectronemnytmanwﬁnnanmumnﬁwebmmu&$4@db@mb@@nbﬁ®wémt@ﬁeréﬂhn@bﬁﬂw4oo MHz

for 1H;gq i nm i nverse detection triple resonance probe for
detectlgnggﬁﬁﬁﬁf&@%%yggg 31P with the magnetic field provided by a 9.4

Tesl a Oxford i natltanperdttgesarpar degeadddsinn@Ciraldmress odrdvise Fated, bpantdsy st ens

SunBl ade 1000 hifts are reported in
parts- per-WfWT¥@ﬂ§ %T”FF%&F%“?@?WQW%@H&?@QFa e internal standard.
Unl ess OthermnSEhkﬂﬂMMﬂWSdnmtmeomﬂkkmmMﬁgmﬂBBB@ﬂqﬁﬁmﬂﬁ@dw%ﬁﬂmﬂasS

spectronet er ectlo a Wate ﬁV@ g E?Ie mass spectroneter linked to
a Waters T§§§ME ‘g?g? 5%?WﬁQW? glditiog @u 48 array detector. Sanple

injectiion i s dopglefyotierVie 86td, 2HeQ0Ivantk Q@ﬁﬁfpb@parmgmea SRRSO EIds ias an
perating in positive and negative ion node. Additional

det oct | onumSieH| Bl 4 dsaBedayterdin Aot or DATTHPD: 1 ot i os ar e
reported as thenibdsbtieBRisc noted, the following method is used to determine nuclear magnetic
resonance spectrometry: a Varian Unity Inova 400 spectrometer operating at 400 MHz for
'H equipped with a 5 mm inverse detection triple resonance probe for detection of 'H, *C,
20 *'P with the magnetic field provided by a 9.4 Tesla Oxford instruments super-conducting
magnet and a Sun Microsystems SunBlade 1000 workstation as host. Chemical shifts are
reported in parts-per-million (8) from a tetramethylsilane internal standard.
Unless otherwise indicated, the following method is used for mass spectrometer
detection: a Waters ZMD quadrupole mass spectrometer linked to a Waters 1525 LC system
25 with Waters 996 diode array detector. Sample injection is done by a Waters 2700
autosampler. The spectrometer has an electrospray source operating in positive and negative
ion mode. Additional detection is achieved using a Sedex 65 ELS detector. All m/z ratios are
reported as the M+1 ion.
Chiral chromatography to separate enantiomers is performed using a Berger multi
30 gram II supercritical fluid chromatography (SFC) system equipped with an ADH column,
21.2 x 250 mm in size, running an isocratic gradient of 15% isopropanol with 0.5%

isopropylamine in CO,, a flow rate of 70 mL/minute and UV detection at 230nm.
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Chiral chromat ography to separate enantioners is performed using a Berger
multi 30 gram || supercritical fluid chromatography (SFC) system equi pped
with an ADB2epluwe; 21.2 x 250 mmin size, running an i POTSELO/OFHEZI ent of
15% i sopropanol with 0.5% i sopropylamne in CO2, a flow rate of 70

m./ m nute and UV detection at 230nm The nanes of the conpounds
exenplified herein are generated using Aut oNom 2000 within I SIS/ Draw.

Aut oNom (Aut omati ¢ Nonencl ature) is a chem cal - namegenerati ng programt hat
assigns systematic | UPAC (I nternational Union of Pure and Applied

Chem stry) cheni_cal to dra str es at the ess of but t on.
SThe ol | bwi ng Ssarets &t foromaracumpmol i Hiewufh e mig SRl o: Acor
acetic acp@ho X IS aheatt. eAmbHquhh@hﬁﬂ@Nﬁineme) @auh@ﬁlailaﬂm@et hanol ; DCM
di chl oronet hane; DMF: N, N-di net hyl f or mam de i.meth squOX|de

DVBO d6: &GHP&pregram th%&aﬁwns§mt%%0aEPAEﬁ@terWaB%l#aww “Fegaﬁ‘ti Applgd er i ng;

Et CAc: et bidmig@BlcAtBical@dhbyio dRAH MALRRS attﬁépres@@a%’tt@n HPLC: hi gh
performance |iquid chromat ography; HCl}ﬁy% rochloric acid; H20: 10 water;

H2SO4: &ul furi clacioHowingppbreyiationt pieamp hereip o CeAcatanmsie; Pegi aectic

chronat ogpap @D@I?%ﬁut%ﬁ?eﬁtcﬁﬂof%{ %bb‘i’@euté?itéd mEBSRHIISC D BERIG R tHaRe; LDA
lithiumdiisop rosiy gam de; OH’ et hanol ; MySO4: ‘magnesi um sul fat'e; nin.
118

m nutes; NBIF:AWY bsdfqrmwpldm IBMSOrTélﬂlteihY@Slﬁf@iXhi?, DIN&BHp: d%@m@rﬂmﬂb’hydrl de
n-Buli: LE&IQ’XE&I?&E@%@ faql@e llgﬁg%n@%géneﬁfy?%egﬁn u?v ﬁl"ﬁw dntsﬁgl um

hydr oxi de; um su anmoni u
nucl ear nBEgpatle:;dRES brshmedorniiace Injuid dgenatgasphyr H@inhvémpléom agile Ho0t =

et enthgn Mol s53uny R3LH BAREL LR b ANLATVIR! oo gnd UV U Lravi ol et.

Exanpl e 1 pyri propan-1- M ne via Schene |
BuLi , PhCH@mkBgraghy mass spectral detection; m/z: mass to charge ratio; LDA: lithium

diisopropyl amide; MeOH: methanol; MgSO,: magnesium sulfate; min.: minutes; MS: mass

spectrum; M.p.: melting point; NaBH4: sodium borohydride; n-BuLi: Lithium-1-butanide;

NaHCOj3: sodium bicarbonate; NaOH: sodium hydroxide; Na,SOy: sodium sulfate; NH,4Cl:
15 ammonium chloride; NMR: nuclear magnetic resonance; N2: nitrogen gas: room

temperature; rt = retention time; sat.: saturated; THF: tetrahydrofuran; and UV: Ultraviolet.

Example 1A: 2-methyl-1-phenyl-2-(pyridin-2-yl)propan-1-amine via Scheme I

™ BuLi,PhcHo [ ) M
N THF Nig
2
20 1-Phenyl-2-(pyridin-2-yl) propan-1-ol (2): #-Butyllithium (2.5 M, 15.0 mL, 36.0

mmol) is added drop wise to a solution of 2-ethylpyridine (4.1 mL, 36.0 mmol) in THF (56
mL) at -40°C. The resulting dark red solution is kept at -30°C to -20°C for 1 hour and then
cooled to -60°C. A solution of benzaldehyde (3.7 mL, 36.0 mmol) in THF (10 mL) is added
drop wise. The reaction mixture is allowed to warm up to 0°C for 1 hour and then quenched
25 with aqueous NH4Cl solution. The mixture is separated and the aqueous phase is extracted
with ethyl acetate (2 x 50 mL). The extracts are combined, dried, concentrated and purified
by column chromatography (hexane/ethyl acetate 10:1 to 1:1) to give 2 (7.0 g, 91%) as a
yellow oil. This mixture contained two diastereoisomers (3:1). '"H NMR (300 MHz, CDCl5)
for the major isomer: 6 1.14 (d, J=7.2 Hz, 3H), 2.98 (q, /= 6.9 Hz, 1H), 4.70-4.75 (m, 1H),
30 5.13-5.16 (m, 1H), 6.80-7.39 (m, 8H), 8.34 (d, /=4.8 Hz, 1H).
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201- Phenyl - 2- (pyri di n-2-y1) propan-l-ol (2): n-Butyllithium(2.5 M 15.0
m., 36.0 nmol) is added drop wise to a solution of 2-ethylpyridine (4.1 ni,
36 0 nmolwoi2n10fi#64¢56 L) at -40C. The resul ting dark redTsskawiosnsd s kept
at -30Cto -20C for 1 hour and then cooled to -60C. A solution of

benzal dehyde (3.7 nL, 36 O nmol) in THF (10 nm.) is added drop w se. The
reaction mxture is allowed to warmup to OC for 1 hour and then quenched
25 wi th aqueous NH4CL solution. The m xture is separated and the agueous
phase is extracted with ethyl acetate (2 x 50 nL). The extracts are

conmbi ned, dried, concentratgd and purified hy colum chromat ography
(hexane/ et hyl acetate 10: (7] 91%9 as a yellow oil.
This m xture contained two oi somer sSN{ 3y H NVR (300 MHz, CDC13)

for the nmajor isoner: 6 1.14 (d, % 7.2 Hz, 3 A8 (q, J= 6.9 Hz, 1H),
£,70,8,75 (M o5 P 19,y e 6, B3R (SYBi < o, 38,00, 0= 0 o

of DMBO (Bln'@l)nh,dwﬁlbrcﬁnmﬁlmbil(lmL)ds edled dopetibatea splbbombf)oxialyl ddaakt (BlBop wi se
to a solutjo f hIor di chl orenet hane
(200 ey e -0 et Senbr Pt ciodmte g et IR B e

i s stirsedhd eactibb nm;tmetmmrmﬂdoﬁMMnme§Mduh¢mOMt1oﬁoﬁh@m} Z{ﬁ}pymn 2in-2- yl)

ropan-1-o 2 7 3 nmo i.n_.di chl or omet added

P oo o et i P B R i Eroinar B i bt Resoe.
triethyl ame mlﬁeI(lQZerﬁpdffitureQm&& 6051‘3) Aft& 30d6iectes v yangihe 622&%L/®‘ I@holl ks

m nutes, the reaction,is wed to war ?OCfor 30 m nutes and then
quenched eﬁdﬁﬂslwé(f Vet - 7811‘%eAﬁqryJém1@utF%th§é$faP%@al QWS e HeEYRENS ke is 10

extract edm\muftéa afll mldh Qﬁéh@]%dhﬁﬂﬁm{t@r XhSRixled is sERat@Xdndard a°qu@<w§ pa&ety ned,
washed with brine, dried, concentrated and purified by

chr omatl ®gPaisRid phl dichloremetiane 42 A me.)- 1B>ef><tr%9t8&rq90r@tane&r whsd pehhrige. 9199 as
a yel | ow @Illéd co“é'eMFéd(aﬁ@Bumib %)Chroﬁlailqﬁ%h} %&Qa&@hﬁk@etaté}(ﬁﬂm 92 (m
1H), 7.03-708 (m. 1H), 7.18-7. 2 [ 7.40-7.43 (m
H. 7. ooi) @7%1‘(%% @ 91%)9mze1198 oelmH R (390 Mtz CRE ()néli S4K@arHcH3|
1534 t 1 hdl n
sol ution of84ét?2npl\/§uh% 7%31%82% r%)j 23”726 (? ‘ﬁq)y'%'h(l):g(ﬁgﬂl I%U s Lgi)e(gl’to a
suspensi ohHbf7.586di Um, hidr7i%de’. {60%2H0. 65 -§48 @5.16)mmol ) in THF (60 m.) at OC.
The reaction mxture is k t the sane tepperature for 2 hours and nethyl
iodide (0.93 nL, 14.9 )i Jl_addednaitcHOC. | The Yeaction m xture is 20
allowed to warmup to roomt ture overnig t hen quenched with
wat er. The mi xture is separat,ed d the aqueous e is extracted with
et hyl detate (2 x 40 nL). The extracts are corf"ol ned washed with brine,
dried, concent rziMathydncphpuli2f (peakinyg-yd)piropan- bhﬁdﬁ?&ﬁ@@l@pﬁyf ¢ongwank} et hyl
_al‘_f?toa‘}:f) 28 mgéﬁ%%}l‘) &o{%@ﬁ{/ﬁ) IﬁL)(lg a(?deg t0 a@ gu/?)eng%n IR 1Jn9 Wd%%‘l—: I((g)%, %)63 g,

15.6 mmol) in THF (60 mL) at 0°C. The reaction mixture is kept at the same temperature for

2 hours and methyl iodide (0.93 mL, 14.9 mmol) is added at 0°C. The reaction mixture is
20 allowed to warm up to room temperature overnight and then quenched with water. The

mixture is separated and the aqueous phase is extracted with ethyl acetate (2 x 40 mL). The

extracts are combined, washed with brine, dried, concentrated and purified by column

chromatography (hexane/ethyl acetate 50:1 to 4:1) to give 4 (2.2 g, 69%) as a yellow solid.

TI OIPr NH3/CH3OH S NH2 2HCI
Na Hy | _
> N
2)HCI
1

25 2-Methyl-1-phenyl-2-(pyridin-2-yl) propan-1-amine dihydrochloride (1): Freshly
distilled Ti(O-iPr)4 (11.2 mL, 38.0 mmol) is added to a solution of 4 (4.4 g, 19.0 mmol) in

ammonia in methanol (7 M, 30 mL). The reaction mixture is stirred at room temperature for
23



2) HCl 41 252-Methyl -1 -phenyl-2-(pyridin-2-yl) propan-I|-am ne

di hydrochloride (1): Freshly distilled Ti(0-iPr)4 (11.2 nL, 38.0 mol ) is
added t o wo=olo7e@an of 4 (4.4 g, 190 mmol) in anmoni a | RCESER@OOF140Y M 30
m.). The reaction mxture is stirred at roomtenperature for 23 12 hours
and then cooled to OC. NaBH4 (1.4 g, 38.0 mml ) is added slowy. The
reaction is then warnmed up to roomtenperature for 3 hours and then poured
i nt o ammoni um hydroxide (50 nL). The mixture is extracted with ethyl
acetate (2 x 50 nL) The extracts are conbined washed with brine, dried,

C e b R SBMT  STP PP B RS ) s

yel | ow oi then -\F/Btrﬁedﬁjpho tcﬁandﬂeﬁ@@hﬁd&ﬂfof RhoEOMdap poa%atlﬁbamerﬁﬁlum_ﬁyda@@hea
solution of 5-6 N HCLl in isopropyl alcohol (4. i s added. The mi xture

i s concentYdbled ThyymE&sr Pegtradie hn%{%acet%ﬁ?c’ém m&% éféile SHEPCHAS cERsd i n

ether to Ih bA R o) 300
M Cmo&gaﬁﬂe@iw h bAn® dfled, 809@:nBSecPantpluti ecﬂgfl doﬂlmﬂ\éhﬁomatoégfﬁlg; (]%ry;kagﬂgR( ET] 2H) |

7.38-7. aowvhrfﬂeﬂzylae,mg) (@C@Yﬁmeﬂlamj%oé)@w@dthﬂfsee b@@@il(%g% gpas ageowpil. 1H)

8. 56 1s 1 olv 1 1SOPT a ahda sotition n'180 { CD30D) :
o5 (2t {1 Bl%d‘%l%ﬂn c%cg%;lééét teJ(soﬁqLK h‘é? wlzé)%gwml( §1IJV§%% 142%’

146. 9. ’ Nsalcq‘rhoi (42(2171L) E)@dw @hellglxture 1s concentrated dissolved in methanol, concentrated
2-met hyl - lsARammds feRY o yiid 225 k) @pARRe whidMien). 2 Referg Niir Foo

MHz, CD;0D): & 1.59 (s, 3H), 1.76 (s, 3H), 5.09 (s, 1H), 7.25-7.28 (m, 2H), 7.38-7.40 (m,

10 3H), 8.00 (t,J= 6.6 Hz, 1H), 8.11 (d, J= 6.9 Hz, 1H), 8.56 (t, J= 7.8 Hz, 1H), 8.77 (d, J =
5.7 Hz, 1H); *C NMR (75 MHz, CD;0D): § 22.2, 22.6, 43.7, 62.4, 126.2, 126.4, 128.1,
128.9, 129.6, 133.3, 142.9, 146.9. MS: m/z 227.

Example 1B: 2-methyl-1-phenyl-2-(pyridin-2-yl)propan-1-amine via Scheme II
15

) LIHMDS | NH, HCI

/N =

,) HCI N

1
2-Methyl-1-phenyl-2-(pyridin-2-yl) propan-1-amine dihydrochloride. To a stirred

solution of benzaldehyde (3.44 mL, 33.92 mmol) in THF (35mL) is added a THF solution of
lithium bis(trimethylsilyl)amide (37.3 mL, 37.32 mmol) at 0 °C. The mixture is stirred at 0°C

20 for 2 hours. To the resulting solution is added (2-(pyridin-2-yl)propan-2-yl)potassium (6.48
g, 40.71 mmol) at -20 to -15°C drop wise prepared in the following manner: in a dried,
nitrogen-flushed flask was placed potassium 2-methylpropan-2-olate (61.9 mL, 61.89 mmol)
(1.0 M in THF) and diisopropylamine (8.75 mL, 61.89 mmol). The mixture is cooled to
-20°C and BuLi (30.9 mL, 49.51 mmol) is slowly added to give a yellow solution. The

25 reaction mixture is then cooled to —50°C and 2-isopropylpyridine (5 g, 41.26 mmol) is added
and the mixture stirred 30 minutes. The mixture is then stirred at -20°C for 30 minutes, and
sat. NH4Cl is added. The mixture is extracted with EA (3x). Combined EA are washed with
sat. NaCl, dried over Na,SOy, filtered and concentrated by ISCO column (24 0g), eluting
with 0-70% EA/Hex, then 5% MeOH/DCM to give 2-methyl-1-phenyl-2-(pyridin-2-

24



1 2- Met hyl - 1- phenyl- 2- (pyri di n-2-y1) propan-I|-am ne

di hydrochl oride. To a stirred solution of benzal dehyde (3.44 nL, 33.92
nmol ) i n WBR0(0@Bwd4y i s added a THF sol ution of |ithium PCT/SE2009/051493
bis(trinethylsilyl)amde (37.3 nL, 37.32 mpl) at 0 C. The m xture is
stirred at 0OC 20 for 2 hours. To the resulting solution is added
(2-(pyridin-2-yl)propan-2-yl)potassium (6.48 g, 40.71 mmol) at -20 to -15C
drop wise prepared in the followng manner: in a dried, nitrogen-flushed
flask was placed potassiun12-nethy|propan 2-olate (61.9 nL, 61.89 mmol)

(1.0 Min THF) and dii r am ne 61..89 | ). The m xture is
Conl ed 1 oY BoRanim g (G 0708 R ah Sehs b aB oI S HEOBHTTR Aina 664t ve a
gel | ow SOtS}@tﬂlIQ)mngI’Q@lutZ& cﬁﬁﬁi\llz}gﬂ 1ﬂls|&1§>ﬂdpﬁ alcglclidilgﬁo nggosiha&rded The d¥ttund 4 30
I sopropyl pyridin nmo IS added and the m stirre
m nut es. JHE I}ﬁa&@ﬁuﬁéﬂﬂ@g fapfhanof. cppegnisgted ang @ picddp e‘i]i‘FWBtYé?%&l Giesat . NFACL

i s added. 66%}%5@\%1{1%"5611(! 18X r@et ed MR GeVEBXED;S0TBI e S, Eﬁ) ams shed

with sat. NaCl, dried over Na2504, filtered and concentr at ed b CO col um

(24 Og)5 BHuBiORE W B-T7%nERFHEA3S- M@ﬁnsﬁ%)n\féwmwwz@mw @72
2- et Nyl - doRbemilsastPy Eih fiz A1), yh) @ PP 1z 3M 17, N%@?S%HZ%%D?S an

yellow oil. This oil is dissolved in iso acetate (50 nL) and

sol ution dP28.-2.M4MBI6%h 1768026y 2%l é%glu@& B3, )43.% 1404eMS: MRE2R xt ur e
is concentrated, dissolved in nethanol, concentrated and triturated in
ether toyield 1 (4.0 g, 60% as a mhite solid. Mp. = 188C. 1H NWR (300
MHz, CD30D): 6 1.59 (s, 3H), 1.76 (s, 5 5.09 (s, 1H), 7.25-7.28 (m
2H), 7.38-7.40 (m 3H), 8.00 (t, J= 6 H, 8.11 (d, J= 6.9 Hz, 1H)),
8.56 (t, J=7.8 Hz, 1H), 8.77 (d, . 1H); 13C NWR (75 Mz, CDBOD)
6 22.2, 22.6, 43.7, 62.4, 126. 2, 4 NH,28. 1, 128.9, 129.6, 133. 3 142.9,
146.9. Ms: mz 227. 10 Exanple 2:
(R)-Z-methyl-1-pheny|-2-(pyridin-2-y|)propan 1-amine is prepared starting
fromracepic 2-pethyl-1-ph 1-2- ridjin-2 ) an- 1- am ne usi chira
SFC ohr ot gtapnyO P e 2B Sl B BR et S

sol ution Ehfci:jrﬁrc@ %bthﬁll pﬁénylszl@&ﬁﬂmlzhﬂhﬁqﬁﬁll ar?lgaﬁ@leghhlrlg%:@m% xture : Sd "
concentrated, and tri te ther to yie a |te sol i p.
= 188C. 1FNRRAPEBON ywﬁ%ls 0@@3&9})&6 1S GREORY: acemandfs‘?l@tl%%of RN HG B (s, 1H),
7.25-7. 2815616?0%)a|'|)coh071 iRRéd. 48 ﬁf"itul%H) Gongerﬁﬁteﬁtandin'tuﬁte@ 11|1'|éther]t ields &% (d, J=

6.9 Hz, (t, J= 7,8 He, 15, 8 15 MBS, iz 227.
15~ white solid. M.p. = 188°C. "HNMR (300 MHz, CD30 Y51 5 (s 3H) s (s H), 5.0 (s,
1H), 7.25-7.28 (m, 2H), 7.38-7.40 (m, 3H), 8.00 (t, J = 6.6 Hz, 1H), 8.11 (d, J = 6.9 Hz, 1H),
8.56 (t,J=7.8 Hz, 1H), 8.77 (d, J = 5.7 Hz, 1H). MS: m/z 227.

20 An alternative route to generate Example 2 is described

below
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20 An alternative route to generate Exanple 2 is described bel ow n- BuLi

[/ CH 1. THF / -40C 2- I|sopropyl pyridine was prepared by the nethod of P.
Rocca, etwoab10/q7d@vr ahedron Vol . 54, pp. 8771-8782 (1998 T/sk2@olosm4pdn oOf
2-ethyl pyridine (1000 g, 9.332 noles) in anhydrous Tetrahydrofuran (6000
m.) was cooled to -35 C by a dry ice / acetone bath. n- 5 Butyllithium
(3970 mL of 2.5 Molar, 9.925 noles) was added at a fast drop wi se rate over
a period of 1.5 hours, while maintaining the internal tenperature at -20 C
to -25 C. Stirring was continued for an additional 1.5 hours at -20 C, then
the reaction was cooled to -45 C. |odonet hane (642 nL, 1458 g, 10.272

nol es) was added at a noderate drop mkse rate over a period of 1.5

hours, whil rhtai nhiegLit/hey,r eact i rature between -40 C and -45 C
10 After th diti omwas conptete, {hgl mxture was allowed to stir for an
addi tional 2™hours at MF404€C t hen waS quenched by the fast drop wi se

addition of water (4000 niL) added over a period of 30 m nutes. The reaction
m xture was cooled to OC and treated with concentrated Hydrochloric acid

(1150 nL) added over @& period of 15 minutes,The m e was allowed to
stir for an ,pldi,\m' onal l_howr Whigh§aV&Lgt,Ng t P.19N was transferred to
a separatory "§” "7 + i
o CH,CI, / RT O
. ‘ N \Q
| Na 1) (iPr)2NH / KOtBu | Ny . CIVLEN
Z THF / 5

2) nBuLi/ -50°C

1) 4N HCI / Dioxane

P

CH,Cl, / 35°C
2) aq. NaOH / CH,Cl,

-50°C to 0°C

MeOH / Et,0

Fumarate

Preparation: 2-Isopropylpyridine
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15 funnel with diethyl ether (2000 nL), and the | ayers separated. The
aqueous phase was further washed with diethyl ether (3 x 1000 niL), then
made basiwoO(pH/oz4®y by treatnment with solid potassi um cachsiEaioe/osTlibe
aqueous m xture was extracted with diethyl ether (4 x 1000 nL). The

conbi ned extracts were washed with saturated brine (1000 nL) then dried
(anhydrous magnesium sul fate). Filtration, foll owed by renoval of the

sol vent under 20 reduced pressure at roomtenperature, gave the crude
product as a reddish- orange liquid (-2000 nmL). This crude product was
distilled (twice) at atnospheric pressure through a three inch, glass

vi greaux colum, collecting the desired 2-isopropyl pyridine (b.p. 158-163

C) as a light yell ow | ity 26 {BuLB2Unyi el d) . (300 MHz,
CHLOROFORM d) 6 ppm 8. d, J=AT22Hz,—1Hr 7.99 ¢td, J=7.59, 1.69 Hz, 1

H 7.16 (d, J801Hz 708(Ftllﬁld-4026J738 4. 85, 084Hz 1H)294
- 3.25 ( 1, G 6. 74 Hz,
o 5 2ot ol Pt Rl PhuuBhord K tedrtintos 7
a sol uti opp.6f771- B?)82261|99$)hyﬁl filwipané?- Eﬂlslpbrﬁdma(mOd@g;(m%@as)& dnhpdromd es) in
di chl or onet hane $14000 was added benzaldehyde (1000 q% 9.423 noles) in
one porti &efrahydrofuradaPimbevataeplsd toam$y dr Mdr&mdéﬁet@el@ uk-fate (2718 g,

17. 029 i od, and
washed done iR (S F b PR P RN Bt A PR RE T e
was al | owpghidd®f $ 51houds Ok hiftmd1 Ak gdhe RAM {eﬁ%’&@fu@é areg oand_weec chieaked for
conpletion by HPLC. The m xture was filtered through a pad of Celite to

renove t heacappeued(fbdan additibadl @.5 hohe af 110t ¥, tleakie mamowa&hecdﬂeﬂltb 519

di chl or onget hane (4 150 d t ed fi es concentrat ed
inder °r edneReGrEdel By BT R0 s |W86va"%| S madertse DR PR GR RS dr y) . The
crude pro | QAo _glaggting with
a gradi en?éﬁ\o%1 ﬁ%&%b}ge‘gﬁ %{%tg etﬁ?%a ich ra%? h%lt%lgédt g@y?g}% Lfshdett purified
sul fi nafn décabe axicﬁnalnewy%eblhlpweoihb n(iA583vay all@\Bed’/@yineﬂodan additidndNRoB00- MHz,

CHLOROFORM d) 6 ppm 8. 60 1 H 7.85 (dd, J=7.80, 1.48 Hz, 2H)157.40-
7.62 (m % thenzwaS(cElencge ythﬁ/@st #Fop wzsg@ddlpplé@’@yamq(@(?po mL) added over a

(R)-2-methyl - 1od of % n‘?lnutesn%ilh?/eactg'on%ggl elwa%s c%gl%crl Itod(ﬁd&ean%l t%at)eg w1t corzcentrap é’gl e-2-

sul fi nam
Hydrochloric acid (1150 mL) added over a period of 15 minutes. The mixture was allowed

to stir for an additional hour while warming to 15 °C, then was transferred to a separatory

15 funnel with diethyl ether (2000 mL), and the layers separated. The aqueous phase was
further washed with diethyl ether (3 x 1000 mL), then made basic (pH = 9) by treatment with
solid potassium carbonate. The aqueous mixture was extracted with diethyl ether (4 x 1000
mL). The combined extracts were washed with saturated brine (1000 mL) then dried
(anhydrous magnesium sulfate). Filtration, followed by removal of the solvent under

20 reduced pressure at room temperature, gave the crude product as a reddish- orange liquid

(~2000 mL). This crude product was distilled (twice) at atmospheric pressure through a three

inch, glass vigreaux column, collecting the desired 2-isopropylpyridine (b.p. 158-163 ©C) as
a light yellow liquid (926 g, 82% yield). IH NMR (300 MHz, CHLOROFORM-d) & ppm
8.53 (d, /=4.22 Hz, 1 H) 7.59 (td, /=7.59, 1.69 Hz, 1 H) 7.16 (d, /=8.01 Hz, 1 H) 7.08 (ddd,

25 J=7.38,4.85,0.84 Hz, 1 H) 2.94 - 3.25 (m, J=6.91, 6.91, 6.91, 6.91,6.91, 6.74 Hz, 1 H) 1.31
(d, /=6.74 Hz, 6 H).
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20 To a 1.0 Mol ar solution of potassiumt-butoxide in tetrahydrofuran (3000
m., 3.000 nol es) was added dii sopropylam ne (425 nm., 306.8 g, 3.032 noles).
The resulwOngiokasri on was cooled by a dry ice / acet oneChsERWO5SHID0C.
n-Butyllithiumsolution (980 nL of 2.5 Ml ar, 2.450 noles) was added drop
W se over a period of 40 mnutes, giving a bright orange solution. The

m xture was allowed to stir for an additional 20 m nutes at -25C, then was
25 cool ed back down to -55C. 2-isopropylpyridine (1) (240.0 g, 1.981 nol es)
was then added drop wi se over a period of 20 minutes while maintaining the

i nternal tenperatur ween. - 0C t 55C V|n a deep, reddish-purple
soIution.£Tﬁ@rﬂ¥§%&ﬁégﬁggmﬁﬂF@Wéganw pRangg;s Wmﬁ ditional 2 hours at

-50C, then was used directly in the next step. To the cooled (-50C) m xture
cont ai ni ng. {he 2-1 SOfyr opyI pyridyl anion addl ution of

(R E) - N- bepzy|indiene- yl p?%‘éﬁéesﬂtsul 2)” (360.0 g, 1.720

mol es) in 5 ahhydrous ahyQﬁP% (3000 Q;) drop wi se over a period of
3 hours whil € maintai ning t he 1 AT&f nal t enperature between -50C and -55C.

The react r I hours to 0C, then
checked fgggégh%‘gﬁﬁ%ﬁg eﬁkﬁﬂﬁﬁh%bﬁgﬁgﬁﬂg |§%g? dp%ﬁkga?ngubi HPLC. The

reaction d@@oqmeﬂ@heﬂ4ﬂw)mewﬁmmwwdbmmﬁd@Hdmﬂaﬂ@gE&ﬁﬁhmﬂw%unamboﬂmne
solutio 0 d ver fil rring for an
1o aaur T AIERR Bikrace §ﬁ‘hy R MRE Bl P Dt R0 o Ehaldibd 109 (3000
m.), and ﬂmuwdadaBMMDnmhae@nmmnép@mﬂ:ma&&@&ﬂmOwa&mhadEamblport|on was

partitioned with eth and t he S ted The
Porbi ned SatasretRagUpoGEEN T R maoR e B TP e ERR S 1000
rrL) Tﬂe @ﬁmbnd afies aﬁx:] ggwma&&twra;@ﬁ@lewemey H/ash.emhmili;hurs atablﬁaér]:ed‘ihlbdugﬂg f) 1500

t hen |1 e an rous nagn SulJaLe Filtration ol | owe Yy
rennval of? <H59E?t%8%vaﬁfe§ﬁ ?iﬁﬁﬁ%ﬁd%éﬁé@%ﬁﬂﬁ‘WF@P@KFH@lbrude product as
a creanms calkmbﬁﬂleﬂﬁhé @h ;( 51)6 n&g, anhQﬂe é’o%tﬁﬂeudﬂtrabfés%ﬂaentrw@d ellcRBu@d9: 1 m xture

of di astereoners. was recrystalljzed froma m xture of
Hexane / PICEHAE tezcwdx zselﬁmﬂ %%Hag d@%%wéalegliyhgme rdshrefugomassubistad og,
65. 4% yi e{oct-)hronldtt y 038Qi1Mgel, ai):nt%fpnm%et@?q a(csltdte iy=4.85, 1.05

Hz, 1 H) J780 2711 Hz, 1H) g 6. 99 (
J=8.0 1 d1ch10r0methane to yield the purified sulfinamide as a pale yellow ol (1563 g, 88 % yield) .

1H NMR (300 MHz, CHLOROFORM-d) & ppm 8.60 (s, 1 H) 7.85 (dd, J=7.80, 1.48 Hz, 2 H)
15 7.40 -7.62 (m, 3 H) 1.27 (s, 9 H). MS: m/z 210.

Preparation: (R)-2-methyl-N-((S)-2-methyl-1-phenyl-2-(pyridine-2-yl)propyl)propane-2-

sulfinamide.

K N
| Ny 1) (iPr)2NH / KOtBu | Ny . N:,,,S,Nﬁ _ M
_ -50°C to 0°C HNw
/ THF Z & Z ~g=0

o}
2) nBuLi/ -50°C

20 To a 1.0 Molar solution of potassium t-butoxide in tetrahydrofuran (3000 mL, 3.000 moles)
was added diisopropylamine (425 mL, 306.8 g, 3.032 moles). The resulting solution was

cooled by a dry ice / acetone bath to -50°C. n-Butyllithium solution (980 mL of 2.5 Molar,

2.450 moles) was added drop wise over a period of 40 minutes, giving a bright orange
solution. The mixture was allowed to stir for an additional 20 minutes at -25°C, then was
25 cooled back down to -55°C. 2-isopropylpyridine (1) (240.0 g, 1.981 moles) was then added

drop wise over a period of 20 minutes while maintaining the internal temperature between -
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20 Hz, 1 H 6.85 - 6.94 (m 2 H 5.80 (d, J=8.01 Hz, 1 H) 4.49 (d, J=8.43
Hz, 1 H 1.46 (s, 3 H 1.33 (s, 3 H 1.10 (s, 9 H. M5 mz 331.

Pr epar at iw0:20(08)74@7 et hyl - 1- phenyl- 2- (pyri di ne- 2-yl ) pr opansSE2@miofed3 25 To
a solution of

(R -2-nmethyl -N-((S)-2-net hyl -1-phenyl1-2-(pyridin-2-yl)propyl)propane- 2-

sul finam de (1200 g, 3.631 noles) dissolved in dichloronethane (12000 ni)
was added 4N hydrogen chloride / dioxane solution (3000 nL, 12.00 noles) in
a steady streamover a period of 1 hour at roomtenperature. A thick
suspensi on fornmed, which was continued stirring for 1.5 hours at 32C, at

whi ch poi A°OMet-Fdito BivinkGOBemiryddishpuedaedution. Thpmovee sk altdweg.to firtfer 30

m nutes additional stirring, all of the solids dissolved, giving a clear
anber sol it dsH AP e & 230 hgthewp weddiresdy (1 BanextePsol vent s were renoved

under reduced 5 e .l eavi ng. a anber r.esi due. Th esi.due was
Laken up 11 0tic0PRd o0 CaariEtrS B 2 Syoa bRy HEE ameh fge aldedt PR Wias hed
Wi It h diet bfy(IR,]@tMEnzg/Bdéhe—a]ZQﬁ&lhﬂléﬂopirQ—Z—ﬁﬂmmh g icﬂtﬁ(ﬂ?j (%?.oigr;rp.uz(i ﬁle§).inT|fle ?ci di cI
sol ution s treated wt ol i odi um hydr oxi de (400g, 1Q.00 . noles) unti
strongly E@Q/%)ui {5y djofyran %&80 F%gmfﬁ?ﬁ F5© SYieGEohy i e ‘éa@ ARRIREed Wit h
di chl orongthane (2 x 1000 m_, then 2. X .. .Jhe conbi ned, organi c

oty not o T MRAGa Entrgtenson SASE afy s R0 MekoreloSp RO AT DRSO | oued

by removaly,Qf ofies ol 4 Hoyttd 80c HEIURELREGETEMP Rriod B Fo in%*ﬁ'h% aRREr Syrup.
This residue was further dried under high vacuumto yield the crude

de- pr ot ectmlrhaekingeby(IBRICC.9ghe re@TioR sppfucnplied by freatmeniNkFh {a80gedaddium
CHCor il O g R gl ooy .90 122
(s, 3 H).addBionaf ¥ Ridutes, 1k Pxepawas fugher diluted with water (3000 mL), and divided
(S)-2- met iv{ ks RBRIML - 2560 bh Badhi pord IR DDriitioRLl with ShVTRERLE (1980 ¢
mL), and the layers separated. The combined aqueous layer was further extracted with ethyl
acetate (3 x 1000 mL). The combined organic extracts were washed with saturated brine
(1500 mL), then dried (anhydrous magnesium sulfate). Filtration, followed by removal of the
15 solvent under reduced pressure, left the crude product as a cream-colored solid (575.8g,
101.3% crude yield), which was a 9:1 mixture of diasterecomers. The crude material was
recrystallized from a mixture of Hexane / EtOAc (2:1) to give pure desired single
diastereomer (371.9g, 65.4% yield). IH NMR (300 MHz, CHLOROFORM-d)  ppm 8.62
(dd, /=4.85, 1.05 Hz, 1 H) 7.52 (td, /=7.80, 2.11 Hz, 1H) 7.09 - 7.19 (m, 4 H) 6.99 (d, /=8.01
20 Hz, 1H)6.85-6.94 (m, 2 H) 5.80 (d, /=8.01 Hz, 1 H) 4.49 (d, /=8.43 Hz, 1 H) 1.46 (s, 3 H)
1.33 (s, 3H) 1.10 (s, 9 H). MS: m/z 331.

Preparation: (S)-2-methyl-1-phenyl-2-(pyridine-2-yl)propan-1-amine.

1) 4N HCI/ Dioxane

CH.CI, / 35°C
2) aqg. NaOH / CH,CI,

25 To a solution of (R)-2-methyl-N-((S)-2-methyl-1-phenyl-2-(pyridin-2-yl)propyl)propane-2-
sulfinamide (1200 g, 3.631 moles) dissolved in dichloromethane (12000 mL) was added 4N

hydrogen chloride / dioxane solution (3000 mL, 12.00 moles) in a steady stream over a
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(S)-2-nethyl -1-phenyl-2-(pyridine-2-yl)propan-1-anm ne (821.7g, 3.63 noles)
was di ssol ved in nmethanol (5000 nL) giving a reddi sh-orange sol ution. The
sol uti on wa0tweadsed with Norit 20 decol ori zi ng Carbon @PBOSE2@P05893 rred at
gentle reflux for 2 hours. The hot solution was filtered through a pad of
Celite, giving a light yellow filtrate. The Carbon filter cake was further
washed with hot nethanol (2 x 1000 nL), and the washes conbined with the
original filtrate. The decolorized solution of (4) was treated with fumaric
acid (421.4 g, 3.63 noles), added as a dry solid over a period of 5

m nutes. The salution was all owed ¢t tir at r erature for 30
ni nut es. P‘H%?H 0@55@%@@&1?@?@@11%&% SRR Paich S BaVE ot of the

met hanol I Y iluted
gr adual | y vv| %f i, Sgﬁg}é\sﬁs Olcl’ %_tlhﬁla&%/\ﬁ{{ﬁ l\é‘ip[g%nﬁp 165(2 ﬁlﬁ?&r%%%%iﬁa% §OV?

crystall i stating nA&ers‘iOeninuta'heldmomlunmnml G_t‘ttlnersohdh dmsglyleamm}nyg mibarlarrﬁelver y
heal t hy cr S for n rther diluted
wren ana Vigisend RGeSt R5080 RIS Tl S elRled Gttty it

Vi gor ouS picsdurd loayitet @uommpy ahleer tdglucr Yisd @bitluezedsi taken up bredistilied twakes (5080 €

ver e 1 o- sTLpaRgt PR e SRR i Sl T2 i) PPHE b e Sh00. ml)

and stirr gebuyitigR o stiiclsofutisewey @datodiwitht9Ed Sbdigh h&rokidt t400gd 0andnqer) | ed
dry. The process was. repeat ed_a seu%ond time. The white crystals obtai ned
from 5 t hP¥ilsrenghndasic Qe Lor Ted ety MEGASEoHm PIE gF X FRcle @ Pacuum oven at
60C to yi glRlofometidne 1000 1L, R PKI509-hIDY f‘['h@b&ﬁbﬁed/érgﬁﬁ@@@r@cth w%f@ dﬂi%d
fumarate salt (1179.3g, 95%vyield). 1H NVR (300 MHz, DMSO dmg? pm 9. 19
(br. s. 10 @nh.gdr@sg@ag(l@plurg sufa E&tratlyn ﬁyllo;veﬂ]by(rglaova\l] gf}thg@plveft e{_@dqudH) 7. 17
- 7.39 (%re?sml'ei) 1c®- a%fhck al%b@r% IGJB] TRis 'ngm@e %s ﬁﬁ'thelzdriéi)i uﬂde@‘ﬁ ﬁﬁ%acdlmh% }ei@o (s, 3
H 1.26 (s, 3 H. (75 6): 6 p i38, 627,
10 121. 3, thezmdgde mw@ece:d am (@80 %@80’62%103@65@ 11?317N R@QQNQ{Z 148.7, 164.9,

168. 3. M5, F,Frmo’q’;%
(S)-2-net ﬁy 1 phenyl 2- §6§éd - 379 i I%D ;?17 gltda‘]m7r?g llgsog%elp%)ﬂeds starting
f rom r acedie (12- gl hys sl 1 Hhéﬁyiblzv,@ﬁyr1|3d|(ﬂq321))ll2)5p(5 Gpdn-MS:amiz?27usi ng chiral
SFC chromat ography. This oil is dissolved in isopropyl acetate and a
solution of 5-6 N HCL in 15 isopropyl alcohol is added. The m xture is
concent r aPegparaiva: {8)-2-urtlyk t-phenyeipyridine-3¢yigirdpad- lagmiae ihintaests®lli d. M p. =
188C. | ENWVR (300 MHz, CD30D): 6 1.59 (s, 3H), 1.76 (s, 3H), 5.09 (s, 1H),
1

7.25-7.28 (m 2 38-7.40 em 3H), 8.00 %tb J= 6.6 8.11 (d, J=
6.9 Hz, 1HN_S J= 7.8 Mg, 1H), ¥GTEHD J= 5 R\ MS: mz 227.
+
| OH NH, -
Fumarate

O
(S)-2-methyl-1-phenyl-2-(pyridine-2-yl)propan-1-amine (821.7g, 3.63 moles) was dissolved
in methanol (5000 mL) giving a reddish-orange solution. The solution was treated with Norit

20 decolorizing Carbon (50g) and stirred at gentle reflux for 2 hours. The hot solution was
filtered through a pad of Celite, giving a light yellow filtrate. The Carbon filter cake was
further washed with hot methanol (2 x 1000 mL), and the washes combined with the original
filtrate. The decolorized solution of (4) was treated with fumaric acid (421.4 g, 3.63 moles),
added as a dry solid over a period of 5 minutes. The solution was allowed to stir at room

25 temperature for 30 minutes, then was concentrated under reduced pressure to remove most of
the methanol (6000 mL removed). The resulting thick amber syrup was diluted gradually
with vigorous stirring with diethyl ether (7000 mL) until crystallization ensued. The mixture
was stirred vigorously until a very healthy crop of crystals had formed. The mixture was
then further diluted with additional diethyl ether (2000 mL, total volume of 9000 mL) with
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20 Exanple 4: 1-(3-fluorophenyl)-2-nethyl-2-(pyridin-2-yl)propan-1l-amne is

prepared according to nethod 2 using 3-fl uorobenzal dehyde i nstead of

benzal dehwoeosiofities4fir ee base was di ssol ved in Et 0Ac and RCISE2G09/051403

fumaric acid (1.0 eq) in MeOH is added. The solvent is renoved in vacuo and

the residue is triturated with Et20/ hexanes (1:1), collected 25 by

filtration and air-dried. HNWR (300 MHz, DVsO-d6) 6 1.19 (s, 3 H), 1.31 (s,

3 H, 448 (s, 1 H, 6.55 (s, 2 H, 6.85-6.95 (m 2 H, 7.01 (t, J=8.9 Hz,

1 H, 718734(m3H) .64- 7.77 (m 1 H, 8.59 (d, J=3.8 Hz, 1 H. M=

mz 245.

(R -1-(3- V’ig%lqlo)?ﬁﬁ‘é‘%%/‘f)coﬁpWé‘tth‘i/%yséalbﬁ}#o{‘ di P SYsAly BPGsalecdbtishdions prepar ed

it (a;t :c lng fil’tﬁ’ﬁbﬂ’ @ffjé_l)@iﬁlzlw freehofjl_lqléorg The ccli'ystals2 wer]e:)re suspendecjl_ in a mixture of 9:1 " | sFC
uor ophen met pyridin-2-y ropan am ne using chira

chr omat ogfi§ myet chacfigel (H0E b iriediigrbien o rruel mibtch Wl ETHERY of

fumari ¢ Sagghlled dryO TBEProb&ts NaORpbe@dBshd tibhe 19 IWHRB Lryk@lsoBARNE ol Vacuo
and the residue is triturated vvlth Et 20/ hexanes (1:1), collected by
31

filtrat$othisardtnadink welcideidd tolddhiviit (F3QMBt Mg vAIMBDov et 66°CLiokIeld S)-3 H) ,

1.
bo, 1 1) a1 bRy g it A bing i gan @It i yidgity 170

l\/g TZBZﬁMR@;@ONEIﬁWm@@%p%mS 19 (br. _sd3 H)§62§d J=3.37 Hz, | ) 7.71 (td, .
t -2
fs)preéarédu&iggﬁr% %J,)grﬁfgéé,@cs ﬁ%@h (RERCYe: 215)6 WA 1) ATa0E ' Prepare

1-(3-fl UOHQS’@@)H]))IQ% (@Bt}bylchNK\m(WBM@z bMﬁO Qré?p@ﬁpnl% 1> sanmung, st ng chiral
SFC chronat]dzq free base was dissolved in Et 0Ac and a sol ution of

fumari &0 at3lP. (13 é léé)o Hfi? MaBH0i 1SS aa it 1The 19817v KO, i1 €3-3-eMsv 842 P47 vacuo and

the residue is triturated with Et20/ hexanes (1:1), collected by filtration

and air- dEka&ﬂble mﬂya &0 1I\4>12enyllizv@@ndﬁ)2 B)pkopkd-1¢ :ﬁnm&slﬂ}epaﬂediﬁﬂam(@ frodn H) ,
4.48 (s, 1 H 95 (m 2 H), 7.01 J=8.9 Hz, 1 H),

7. 18- 7. 34TCRpic3- msthylﬂ @wnﬁ%@yvﬂaﬂ 21y1mr0pa8 15"91“(1%1“51%@“8 - 120 H. MB: mz
245. B' obiRghsBbrapMAIrHR LI ¥ dissolved in isopropyl acetate and a solution of 5-6 N HCl in

15 isopropyl alcohol is added. The mixture is concentrated, and triturated in ether to yield 4 as a
white solid. M.p. = 188°C. '"HNMR (300 MHz, CD;0D): 8 1.59 (s, 3H), 1.76 (s, 3H), 5.09 (s,
1H), 7.25-7.28 (m, 2H), 7.38-7.40 (m, 3H), 8.00 (t, /= 6.6 Hz, 1H), 8.11 (d, /= 6.9 Hz, 1H),
8.56 (t, /J=7.8 Hz, 1H), 8.77 (d, /= 5.7 Hz, 1H). MS: m/z 227.

20
Example 4: 1-(3-fluorophenyl)-2-methyl-2-(pyridin-2-yl)propan-1-amine is prepared
according to method 2 using 3-fluorobenzaldehyde instead of benzaldehyde. The free base
was dissolved in EtOAc and a solution of fumaric acid (1.0 eq) in MeOH is added. The
solvent is removed in vacuo and the residue is triturated with Et,O/hexanes (1:1), collected

25 Dby filtration and air-dried. '"HNMR (300 MHz, DMSO-d6) § 1.19 (s, 3 H), 1.31 (s, 3 H), 4.48
(s, 1 H), 6.55 (s, 2 H), 6.85-6.95 (m, 2 H), 7.01 (t, J=8.9 Hz, 1 H), 7.18-7.34 (m, 3 H), 7.64-
7.77 (m, 1 H), 8.59 (d, J=3.8 Hz, 1 H). MS: m/z 245.




NVDA receptor antagoni st activity can be nmeasured in vitro by assaying a
conpound's ability to inhibit binding of the receptor antagoni st

10, 11- di woceBraTedsny 1- 5Hdi benzo[ a, d] - cycl ohept en-5, 10- i RCMSELMBBOWLI3 t 0 t he
receptor. The nethod is described by 5 Foster and Wong, Br. J. Pharnacol.
91, 403-409 (1987). The 1Cso values of exanples 1-6 are set forth in Table
1. Table 1 Conpound of Exanple # MK801 Binding 1Cso (uM Exanple 1 12
Exanple 2 6.4 Exanple 3 35 Exanple 4 3.3 Exanple 5

Example 5 (R)-1-(3-fluorophenyl)-2-methyl-2-(pyridin-2-yl)propan-1-amine is prepared
starting from racemic 1-(3-fluorophenyl)-2-methyl-2-(pyridin-2-yl)propan-1-amine using
chiral SFC chromatography. The free base was dissolved in EtOAc and a solution of fumaric

5 acid (1.0 eq) in MeOH is added. The solvent is removed in vacuo and the residue is triturated
with Et,O/hexanes (1:1), collected by filtration and air-dried. "HNMR (300 MHz, DMSO-
d6) 6 1.19 (s,3 H), 1.31 (s, 3 H), 4.48 (s, 1 H), 6.55 (s, 2 H), 6.85-6.95 (m, 2 H), 7.01 (t,
J=8.9 Hz, 1 H), 7.18-7.34 (m, 3 H), 7.64-7.77 (m, 1 H), 8.59 (d, J=3.8 Hz, 1 H). MS: m/z
245.

10

Example 6: (S)-1-(3-fluorophenyl)-2-methyl-2-(pyridin-2-yl)propan-1-amine is prepared is
prepared starting from racemic 1-(3-fluorophenyl)-2-methyl-2-(pyridin-2-yl)propan-1-

15 amine using chiral SFC chromatography.. The free base was dissolved in EtOAc and a
solution of fumaric acid (1.0 eq) in MeOH is added. The solvent is removed in vacuo and the
residue is triturated with Et,O/hexanes (1:1), collected by filtration and air-dried. 'HNMR
(300 MHz, DMSO-d6) 6 1.19 (s, 3 H), 1.31 (s, 3 H), 4.48 (s, 1 H), 6.55 (s, 2 H), 6.85-6.95
(m, 2 H), 7.01 (t, J=8.9 Hz, 1 H), 7.18-7.34 (m, 3 H), 7.64-7.77 (m, 1 H), 8.59 (d, J=3.8 Hz, 1

20 H). MS: m/z 245.
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5.5 Exanple 6 25 Wiat is clained is: 1.

1- (3-fl uorophenyl)-2-nethyl-2-(pyridin-2-yl)propan-1l-anne or a

phar macewOcaldo4@ccept abl e salt thereof 2. PCT/SE2009/051493

(R -1-(3-fluorophenyl)-2-net hyl-2-(pyridin-2-yl)propan-1-amne or a 5
pharmaceutically acceptable salt thereof 3.
(S)-1-(3-fluorophenyl)-2-nethyl-2-(pyridin-2-yl)propan-1l-amne or a
pharmaceutically acceptable salt thereof 4.

1-(3-fl uorophenyl) 2-met hyl- 2- (pyridi n- 2-y1l) propan- 1- am ne funarate.
S.(R-1- | uo henyl) - 2- net hy1l- 2- (pyri di n- 2-y1) propan- 1- am ne fumarat e.
10 6. (S)- 1050\%1 [ggarh&?ﬁﬂ‘ényl) 2- met hy1- 2- (pyri di n- 2-y1) propan- 1- ami ne

fumarate. 7. mmmwceﬂtom&@mstacﬁwrdaﬁlb@mzasyife)mﬁ gpany bssaphpe or a
phar maceut i cal I%ﬁ ﬁepta | e sal.t thereof

(R) - 2- et FRMROPNG A abHY-to Inhiyt hipding of the l)e&?pa%aﬁta&ma%l%l8rhdao-ﬁ-ﬁgr%é&t. cal ly

accept abl gibedbta, d]QﬁélSlﬂiffte;i@' 10-imine (MK801 to the receptor The method is described by
9.(S)-2-nethyl -

(pyri di n- Q}%(pro_})an -amne or a
phar rracéuF?Séealan@ pedpt ABhampgel Ok, H@L’r é
The ICsq values of examples 1-6 are set forth in Table 1.

Table 1
Compound of Example # MKZ&01 Binding
IC50 (uM)
Example 1 12
Example 2 6.4
Example 3 35
Example 4 33
Example 5 5.5
Example 6 25
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10. 2-nmethyl-1 -phenyl-2 -(pyridin-2-yl)propan-1 -amne fumarate 11.

(R) - 2-nmet hyl - 1- pheny1- 2- (pyri di n-2-yl ) propan-1-am ne fumarate 12.

(S) - 2- retwol2olo/qiany 1- 2- (pyri di n-2-yl ) propan- 1- am ne f umraTsE200205133 A

met hod of treating depression in a human which conprises admnistering to a
person in need thereof a therapeutic effective anmount of a conpound or a
phar maceutical ly acceptable salt thereof, where the conpound is

1- (3-fluorophenyl)-2-nmethyl-2-(pyridin-2- yl)propan-l-anmne 14. A nethod
of treating depression in a human which conprises adm nistering to a 25
person in eed hereof a therapeutic effective amount of a conmpound or a
phar maceu EIISICE? M¥d&pt abl e salt thereof, where the compound is

(R -1-(3- 11I uor oplEAYddpheniD Hiycthyd- 2(@yrr1d1ﬁhzry2)pydphlpnQamﬁb&ammCelﬁéauyA met hod
of treating depre?5| on in a human whi ch conprises adm nistering to a person
in need t MeFR¥RC splithetfdfpeuti c ef fective amount of a conmpound or a
pharmaceupi cal | 6R)310(38fﬁ169c%&’@11)82 %@{h[%rl Qi@frﬁﬁi‘ 2-ym§l€§aﬁ1 t-h@ine@ppound is
(S)-1-(3-fluorophenyl) - 2- net di n-2- 'yl )propan-1|-am ne
V\02010/@7@@&@%@@26@@?‘9‘5‘1&@%@!@0A rret hod of treating depression in a
human whi gh CO”@B'IS(@%]u%%héH@tﬁﬁlbﬂﬂgl 3 @pyﬁdfﬁei §1§’;5}015a'ﬁ ngede bhpr eof a

therapeutic effective anbunt of a conpound or a pharmaceutically acceptable
sal t t her psfmacghieqadly perepteblapduthercpls

1-(3-1] Uoﬁophe“)’#) g H@{eﬂ}ﬁ}z%nét Bl Ango- Mol RRARGL: AFLAR. fumarate 5 17. 4

met hod of treati ess on| conprises adm nistering to a
person i nSneed (tRielr(éa‘luoapp&lbm’rl)a%}el@thlyb2élﬁyfrém2 -‘yhprapohtmof femaempound or a

(R - 1 (5 11 Gor ophary 1y B Bhg R rhsh P R i AP R v st e 16,
A met hod of tre%ﬂmeﬁg'l d@pem§+(pyr1d1m2al)pwp’aHIWmnrreroratphqjmamcaalym nistering to

a 10 person |tnb td[ eof a therapeutic effective anount of a conpound or
a phar rac&UFRRMs T 5?{80 ptabl e salt thereof, where the conpound is

(S)-1-(3-&Iuor om)@nmathyIZ} pieshily 2 (pRriinya-i 10bropad- 1 -ythinp bopgiarhacatiicatty f umar at e

acceptable salt thereof.

15 9. (S)-2-methyl-1-phenyl-2-(pyridin-2-yl)propan-1-amine or a pharmaceutically
acceptable salt thereof.
10. 2-methyl-1-phenyl-2-(pyridin-2-yl)propan-1-amine fumarate
11. (R)-2-methyl-1-phenyl-2-(pyridin-2-yl)propan-1-amine fumarate
12. (S)-2-methyl-1-phenyl-2-(pyridin-2-yl)propan-1-amine fumarate
20 13. A method of treating depression in a human which comprises administering to a

person in need thereof a therapeutic effective amount of a compound or a pharmaceutically
acceptable salt thereof, where the compound is 1-(3-fluorophenyl)-2-methyl-2-(pyridin-2-
yl)propan-1-amine.
14. A method of treating depression in a human which comprises administering to a
25 person in need thereof a therapeutic effective amount of a compound or a pharmaceutically
acceptable salt thereof, where the compound is (R)-1-(3-fluorophenyl)-2-methyl-2-(pyridin-
2-yl)propan-1-amine.
15. A method of treating depression in a human which comprises administering to a
person in need thereof a therapeutic effective amount of a compound or a pharmaceutically
30 acceptable salt thereof, where the compound is (S)-1-(3-fluorophenyl)-2-methyl-2-(pyridin-2-

yl)propan-1-amine.
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19. A method of treating depression in a human which conpri ses

adm nistering to a person in need thereof a therapeutic effective anount of
a conmpourioani7pdaar maceutically 15 acceptabl e salt theredfSE2bosE9I3 he
conmpound i s 2-nethyl -1-phenyl-2-(pyridin-2-yl)propan-1- amne 20. A nethod
of treating depression in a human which conprises adm nistering to a person
in need thereof a therapeutic effective anmount of a conmpound or a
pharmaceutically acceptable salt thereof, where the conpound is

(R -2-nmethyl - 1-phenyl-2-(pyridin-2- 20 yl)propan-l-amne 21. A nethod of

treating pression in.a human which ¢ ri ses adm nisteri.ng.to a person in
need t har Sor o & HEPaBG v B RaeTion e SROTH B PR it o &

Fg?r rzraceuRérlgcaﬂlih Ma@&ﬁ?&%‘&?ﬁ@a@gﬂid efg&ﬁﬁﬁ?ﬁounmrc?nipbgﬁld@g%ﬂbggdzé@icallﬁ/ i of
-2-nmethyl -1-phenyl-2-(pyriadi n-2- yl)propan-I|-am ne . A nmethod o
treating a%vté%%?agﬁx?rﬂofaw ﬁﬁﬁCﬁﬁp@wdesOfr@rﬁ%%gphgam-%i%ftﬂévﬂ-i2r{ayrf%n-§- person in

need ther§19§r0 athgh@apeuwhdraec ef f ecti ve anmount of a conpound or a
pharmaceutical |y acceptable salt thereof, where the conpound is
2- met hy? - iz-pher{gﬂrlﬁﬁm(‘ P 1gading deprespipp itohhnen whieh Gaanprisepeid Bimdsterng t\aret hod  of

treating ﬁ&wn‘%ﬁﬁééaﬂhérébf% SRR By SRR SO oRP0IY G b PhhiBcdBicay30 person
in need thereof a therapeutic effective anount of a conpound or a

phar maceutdcepihlly saicbepefawhae diglcompprnd éofR)- i dheraphenybohmotisib2-{pyridin-
(R) - 2-met Ryl 1-phenyl- PY¥f.i di n-2- yl)propan-1-am ne funarate.
W02010/ O?4§£9%&¥?§E%é18§1—/"851293 24. A met hod of treating depression in a
human whi ¢h compricthed oftenting depaessing it ®humgperlsdncanprinsed mithigeragfto a
t her apept | f. tii . h i y_accept abl e
ol 1 Bor BSrS AEe TAy Bl Ar G RTRRMIM, s BB bR R R E!
yl ) pr opanadceaablaslftheresfatbere Sie 2bmpoumd tih(@oH 1 68 - flupmabéngD-2rmptbyl- Hepridmsi-ve
di sor der i1§1 a ahulman. \ani ch tcorrpri ses adm nistering to a person in need
t her eof aYtHe&P élbé%}?]ing WY ELti ve anbunt of a conmpound or a pharmaceutically
accept abl ¢9.sal tA tleeoe of treathg deréskion doamonundvhich donfpdisdsl adoirapéréngyd h- 2-
met hy1l- 2- ri.din-2-yl)propan-|.-amne 26. met hod of treatin j or
Gopr o35t veURinS perThdred s Gl ARER s SalOrgouuir areseeAgets o per son
in needst heegafle altth@taPebdre the@bhpind V€2 -aFBY N -pBinyd2 GHIRIBLNG)Pilop@-1-
pharmaceutically acceptable salt thereof, where the conpound iIs
(R) - 1- ( 3- #PW6r ophenyl) - 2- net hyl-2- (pyridin-2-yl)propan-1-anine

20. A method of treating depression in a human which comprises administering to a

person in need thereof a therapeutic effective amount of a compound or a pharmaceutically
acceptable salt thereof, where the compound is (R)-2-methyl-1-phenyl-2-(pyridin-2-

20 yDpropan-1-amine.

21. A method of treating depression in a human which comprises administering to a
person in need thereof a therapeutic effective amount of a compound or a pharmaceutically
acceptable salt thereof, where the compound is (S)-2-methyl-1-phenyl-2-(pyridin-2-
yl)propan-1-amine.

25 22. A method of treating depression in a human which comprises administering to a
person in need thereof a therapeutic effective amount of a compound or a pharmaceutically
acceptable salt thereof, where the compound is 2-methyl-1-phenyl-2-(pyridin-2-yl)propan-1-
amine fumarate.

23. A method of treating depression in a human which comprises administering to a

30 person in need thereof a therapeutic effective amount of a compound or a pharmaceutically
acceptable salt thereof, where the compound is (R)-2-methyl-1-phenyl-2-(pyridin-2-

yl)propan-1-amine fumarate.
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27. A nethod of treating nmajor depressive disorder in a human which
conprises adm nistering to a person in need thereof a therapeutic effective
anount ofweeomieund or a 15 pharmaceutical ly accept abl @CTsERIDI0EEDT |
where the conpound is (S)-1-(3-fluorophenyl)-2-

met hyl- 2- (pyridi n-2-yl)propan-1-amne 28. A nethod of treating major
depressive disorder in a human which conprises admnistering to a person in
need thereof a therapeutic effective anobunt of a conpound or a
pharmaceutically acceptable salt thereof, where the conpound is

1- (3-fluorophenyl)-2- 20 nethyl-2- rjidin-2-yl)propan-1-ani ne funarate.

2. A ot Rod ofX PR o hEE B sh SLeh T SRR R ST P

conpr i sefspa@lﬁi in hédd&lciiérétg‘ attﬂer%)eﬁ@d’ &ﬂi@ti{rer‘an:itfiﬁdoﬂah@h@@ﬂéridaorTafib‘lﬁﬁrﬁﬁﬁéﬂti'bﬂ}cyef INﬁCt ive
amount of a compound or_ a pharnmaceuti ca acceptabl e salt thereof, ere

t he COrrpOEﬁ?ﬂptfltggfﬁ)thqg((f?awhqeﬁ&e@ﬁlﬁ@?}?ﬁ!;s- @)—%—methyl—pl—phenyl—2—(?)yridin—2—
nethyl-2-§pm5é£upa@ﬁmk&ﬂﬁggan-I-anine fumarate. 25 30. A nethod of treating
maj or depressive disorder in a human which conprises adm nistering to a
person ?nZheed 4 REthed Pt Geating pajos denressive liserdpr/a adwpanvhish campiéwpound or a

phar maceufialsleVin 26CERERRLEn & ilerddR S IR B eu S8 R GATRALBEpdid or a
(S)-1-(3-fluorophenyl)-2- methyl-2-(pyridin-2-yl)propan-I-am ne fumarate.
31. A net hpkhrafcenticatly pergptaklp 63lt Henpelewserg ghedonippeielris {163 -Hueraphieny Whi ch

conpri ses sl nisterd Oy rson in need thereof a therapeutic
effectivengﬁﬁg%@kggﬁhfg%ﬂ%%ﬁﬁhaggga pharmaceutically acceptabl e salt

t hereof , ¥her e 4 hethod nheaids imgjop denseshiyk disardphie @yhiman which comprises

(pye ! - 2idbARGRPAN: der TR MROXRL BEARAARCHeAR AN A 493 B Pt 0T Of
treating naj or depressive disorder I'n a nhuman ich conprises adm ni stering
t 0 a per spmrmacent@tly ttvepteldt sdt hhreoapbdertitte ceimpewtd iv R )arGufhtorgfheaylempound or
a pharnaceuﬁjggll ..ac eBtabIe salt thereof, where the conpound is

(R) - 2- met AY y'fﬁﬁéﬁgﬁiﬁ-m?%ﬁTkﬁPW92-yI)propan-l-anine 5 33. A met hod of
treating oBj or Alepthessf ireutidi safoddepréstiva dRomadenin\whintbn ¢hhicospsseadm ni st eri ng
to a person .in need thereof a ther utic effective anount of a conpound or
2 phar macSUPH BTG RAREE AbMEd LF! § FBHBEYIC SHREPE HEREN O TR SF A

(S) - 2- et pydrmdcepti@ny dccptallpYali o2 witbn: BHeQRBPolmddfi )€ -(3FhorophéBimd of
treating major_depressive disorder in a human which conprises 10
admi ni st eFCHY-t- YAt ¥UROPaR- 1eBHCt her eof a therapeutic effective anount of

a conpou n_QIS.Or 3 RRAOIBE RkHthE BlaloY dga68RE @Qbﬁeﬁiﬁ'athuhllaﬁ arh cofﬂrﬁ@sl'eﬁ* the
compound !cldsmigli-strl:?igg 0I a pe%s-og rllr? rrl]e%gl- -thze-reogf g%/hrelra?)le:l?ti-cze-f elctzvgragl%%rrl]t-olf -aac‘gnmlr)loinfd %gg rate.
pharmaceutically acceptable salt thereof, where the compound is 1-(3-fluorophenyl)-2-

20 methyl-2-(pyridin-2-yl)propan-1-amine fumarate.

29. A method of treating major depressive disorder in a human which comprises
administering to a person in need thereof a therapeutic effective amount of a compound or a
pharmaceutically acceptable salt thereof, where the compound is (R)-1-(3-fluorophenyl)-2-
methyl-2-(pyridin-2-yl)propan-1-amine fumarate.

25 30. A method of treating major depressive disorder in a human which comprises
administering to a person in need thereof a therapeutic effective amount of a compound or a
pharmaceutically acceptable salt thereof, where the compound is (S)-1-(3-fluorophenyl)-2-
methyl-2-(pyridin-2-yl)propan-1-amine fumarate.

31. A method of treating major depressive disorder in a human which comprises

30 administering to a person in need thereof a therapeutic effective amount of a compound or a

pharmaceutically acceptable salt thercof, where the compound is 2-methyl-1-phenyl-2-

(pyridin-2-yl)propan-1-amine.
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35. A nethod of treating major depressive disorder in a human which
conprises adm nistering to a person in need thereof a therapeutic effective
anount ofweeomieund or a 15 pharmaceutical ly accept abl @CTsERIDI0EEDT |
where the conpound is (R)-2-nethyl-1-phenyl-2- (pyridin-2-yl)propan-|-am ne
fumarate. 36. A nethod of treating major depressive disorder in a human
whi ch conprises admnistering to a person in need thereof a therapeutic

ef fective anount of a conpound or a pharmaceutically acceptable salt
thereof, where the conpound is (9S)-2- nethyl 1- phenyl-2- 20

(pyridin yl)p am .ne fumgrate. phar mac i cal .conposition
e 51 ng1- | 5% PIREGH SH ARG s By e SR0gt i BIRBAY PR B SOARTE - o ne o a
pgar nﬁCeUﬁdrﬁlﬁis{eﬁnQWgs%b Iuen@altﬁeretolﬂeﬂ@@fpm%mbf@ctmmmmfﬁiﬂhlcslab&md@ﬁ@ept abl e
adj uvant, carrier, or dil armaceuti ca nposj tion

conpri si ngharR§ceytiqedy F‘F‘i%tﬁ"a‘ﬁ ﬁaéh@?il)wfzwhgﬁ Hgﬁfoglpow ¥ Rrd- @Ff#owlzl Prpgl-epan- 1

-am ne orq@ngmqyﬂggg&&ucﬁhMy acceptabl e salt thereof and a pharmaceutically
acceptabl e ‘adjuvant, carrier, or diluent. 39. A harnaceutlcal conmposi tion

conmpri s? néd-(9) Pin{eémflpﬁma@p&mm}iepze%?Hwtdztm@@ymaw ichcompiedpan- 1 - am ne
or a phar pRgeitticald e@s%ﬁ%%ééﬁk&r&@h&he&éﬁ@ﬁtﬁ%“ffe@tﬂ@ a%oHﬁWf%SﬁH&dn%& hy

acceptabl e adjuvant, carrier, | uent . A pharmaceut i cal

conposi ti blrrﬂr@@mp?lqaﬂy ngcenta@gwll t@@rle@fpwhm 11)&02mﬂ?ewlya(82 2¢psthyldli-phengl-2r| ) pr opan-

1- am ne fgﬂ@a t£,] phanipgceutical ly acceptable salt thereof and a
phar maceu ﬁ yﬁ%mﬁmtaﬁfe adj uvant, carrier, or diluent. WO

2010/0746&?PCTHSE@O@@DO@%WQSHM%&dmﬁW$hadmm@@unm@anmmmmwbsomp@wsconprising
(R -1- -1-.am f rate or
& Dhar 0o SHREARRE A ki AR icfior BEF St okt RA KTy o
acceptablﬁmmmmmMWuwamap@ﬂeﬂﬁt@mediWhanﬂwcomzmnﬂ1phamﬂa¢éthqaa—conposition
conprising (.S)--1-(3-fl uoroph 2-methyl-2- 5
(pyridin-gy§§%ﬁ%g'éﬂmf%aﬁ?ﬁ%ﬁF%ﬁ%?ate or a pharmaceutically acceptable salt
thereof apfl a phaicthadefirétial hyjoadgepkabliromded 1U%&1Intnanﬁfafchicermpr1@|§ di | uent.

43. A phar paceut.i cal ositi isin neth hen ridin-2-
J13 pr opandmicias Bre SASRaT st AL AT SE T e aS o A RBPRUF ISR o

phar magguph@@hdelti@Ue eweptblble s@adiheréafivherd @erdofipourfris d{)tymeﬂayl-ﬂ.ph&ﬁ-ﬁ

phar maceut i cal conp05|t|on conprising (R)-2-nethyl-1-phenyl-2-(pyridin-2-
yl ) pr opantAIidiRineRsppag- pﬂ%?ﬁgﬁ%ﬁ%?cally acceptabl e salt thereof and a

phar maceugé.cal | ¥ e Rt akitiBg 8] Jd Meittssive @lsbid8r in aQiimeh WHRRomprises

administering to a person in need thereof a therapeutic effective amount of a compound or a
pharmaceutically acceptable salt thereof, where the compound is (S)-2-methyl-1-phenyl-2-

20 (pyridin-2-yl)propan-1-amine fumarate.
37. A pharmaceutical composition comprising 1-(3-fluorophenyl)-2-methyl-2-(pyridin-
2-yl)propan-1-amine or a pharmaceutically acceptable salt thereof and a pharmaceutically
acceptable adjuvant, carrier, or diluent.
38. A pharmaceutical composition comprising (R)-1-(3-fluorophenyl)-2-methyl-2-

25 (pyridin-2-yl)propan-1-amine or a pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable adjuvant, carrier, or diluent.
39. A pharmaceutical composition comprising (S)-1-(3-fluorophenyl)-2-methyl-2-
(pyridin-2-yl)propan-1-amine or a pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable adjuvant, carrier, or diluent.

30 40. A pharmaceutical composition comprising 1-(3-fluorophenyl)-2-methyl-2-(pyridin-
2-yl)propan-1-amine fumarate or a pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable adjuvant, carrier, or diluent.
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45. A pharmaceutical conposition conprising
(S)-2-methyl-1-phenyl-2-(pyridin-2- yl)propan-|-amne or a pharmaceutically
accept ablwozalwo7sdaer eof and a pharnaceutically 15 acceptrabise2z@djosmont ,
carrier, or diluent. 46. A pharmaceutical conposition conprising

2-met hyl - 1- phenyl - 2- (pyri di n-2- yl)propan-|l-amne funmarate or a

phar maceutical ly acceptable salt thereof and a pharmaceutically acceptable
adjuvant, carrier, or diluent. 47. A pharmaceutical conposition conprising
(R) - 2-net hyl - 1- phenyl - 2- (pyridin-2- 20 yl)propan-1-amne fumarate or a

phar maceutj cal | cceptabl e salt.thereaf. and a pharmaceuytjcally_acceptabl e
P uvant Ao i S RCGRRE AT Do i oD HAS e Bar T A BB VSR conpr | o ng
(S) - 2- et ytidih-PRGRYpan2-4mye fithanat@or y/phaphp@itally 80Ctpeo1E sHIREh@EE afll a @
pharnaceuticalIy,a?ceptable alt thereof and a pharnaceutically acceptable
adj uvant , Peappgertically accgpiable avape carrier or difuer.

42. A pharmaceutical composition comprising (S)-1-(3-fluorophenyl)-2-methyl-2-

5 (pyridin-2-yl)propan-1-amine fumarate or a pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable adjuvant, carrier, or diluent.
43. A pharmaceutical composition comprising 2-methyl-1-phenyl-2-(pyridin-2-
yl)propan-1-amine or a pharmaceutically acceptable salt thereof and a pharmaceutically
acceptable adjuvant, carrier, or diluent.

10 44. A pharmaceutical composition comprising (R)-2-methyl-1-phenyl-2-(pyridin-2-
yl)propan-1-amine or a pharmaceutically acceptable salt thereof and a pharmaceutically
acceptable adjuvant, carrier, or diluent.

45. A pharmaceutical composition comprising (S)-2-methyl-1-phenyl-2-(pyridin-2-
yl)propan-1-amine or a pharmaceutically acceptable salt thereof and a pharmaceutically

15 acceptable adjuvant, carrier, or diluent.

46. A pharmaceutical composition comprising 2-methyl-1-phenyl-2-(pyridin-2-
yl)propan-1-amine fumarate or a pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable adjuvant, carrier, or diluent.

47. A pharmaceutical composition comprising (R)-2-methyl-1-phenyl-2-(pyridin-2-

20 yl)propan-1-amine fumarate or a pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable adjuvant, carrier, or diluent.

48. A pharmaceutical composition comprising (S)-2-methyl-1-phenyl-2-(pyridin-2-
yl)propan-1-amine fumarate or a pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable adjuvant, carrier, or diluent.

25
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