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WO 2004/108705 PCT/US2004/017175 TITLE OF THE INVENTION
3-FLUORO-PIPERIDINES AS NMDA/NR2B ANTAGONISTS FIELD OF
WOTHE/INMVENTION 5 This invention relates to N-substituted  peyus2004017175
nonarylheterocyclic compounds. In particular, this invention relates to
N-substituted nonarylheterocyclic compounds that are NMDA NR2B
antagonists useful for the treatment of Parkinson's disease and pain.
BACKGROUND OF THE INVENTION 10 lons such as glutamate play a
TITLE KEYiteRIRGesses related to chronic pain and pain- associated
neurotoxiCity - primarily by acting through N-methyl-D-aspartate ("NMDA")
3 -Flreeeptors Eus Ehhibition ofisueh actiorox hyremploying ion channel
antagonists, parQcularly NNIDA antagonists - can be beneficial in the

- FIELD Geatmentane-eptol of Parkinon's disease and pain. NMDA receptors

are heteF omeric assemblies of subunits, of which two major subunit 15

families. SN RRESNANE HUlGd ek Besesy virompperdy [ pacticular,
this inveygigndebthed¥ysuitistged aralyybatievadithatthewadous funstonal NMB Antagonists

useful FECORMRLSIRENE Paammﬁl’im&%mnﬁla&mous system ("CNS") are only
formed by combinations of NRI and NR2 subunits, which respectively
chme and glutamate recognition sites. The NR2 subunit family
3 L g IAGEB LEMYividual subunit types: NR2A, NR2B, NR2C,
and NRBEB sﬁcﬂ&l@@lﬁh&ht&pl@@' k5hem in3h8&: 28364843 (I 983 ki @Rk pain-

assoc;atg(pnlegigﬂ&ﬁ:tu? f)AI‘ lﬂ&n%!% ac m% thsrluz? I§-2m§:%t?%y o%eRsﬁg%j X WLI) e’greceptors

various resul Ing. combinations e a Val’l recep or

Thus, in g SR8 A A S P10 A RO RieS s TBADA antazonists
~ can begatinfopropalties;amagnesiumisensitivityinpiiannagelegigaliprofile, as well
as in anagmical ﬂéQ%lggeF FOhSxaERIeHIle NRI ﬁsf%limlgl ?\%ggloa%[r subunit

rain are differentially distributed. In’particular, it is

Families Eefl UGdAat 1 fau dis nbﬁ‘t‘f%ﬁeﬁb ot 2%%‘/98?%&]%%“6?@&6%9 of &idenerally
believedZS%ff@cYQTWWI @t%mmbm@@nmnwsea@mmhaﬁmm wmsdds bestem (“CNS™)
are only desirablg to.pravidennovsiy M@W&a&mﬁ%ﬁﬂ%@ﬁ%&@@ %ycme and

glutama{f?%eB'%%thV?tes Qflél pg_]ﬁ%;!@m&a%%ﬂ'/tgl7 ;Z? de nfﬁ f)eurrdgdb\[ gua subunit types:

" |sclose herein are S |tu nona
NR2A. MBathods: 21 HHrst abpleb; thate Is pidviGaern ééﬁfp‘b@n%ﬁﬁh(ﬁﬁ@%h@d D.J.

Laurie eF@rnMd @)ain Res., $1:23-32 (1997) describe how the various resulting combinations produce

a variety of NMDA receptors differing in physiological and pharmacological properties such as ion
gating properties, magnesium sensitivity, pharmacological profile, as well as in anatomical distribution.
For example, while NR1 is found throughout the brain, NR2 subunits are differentially
distributed. In particular, it is believed that the distribution map for NR2B lowers the probability of side
effects while treating Parkinson’s disease or pain. Thus, it would be desirable to provide novel NMDA

antagonists that target the NR2ZB receptor.



Rl N HetAr F H Rz (l) or pharmaceutically acceptable salts thereof
inHetAr is a 5 or 6 membered heteroaromatic ring containing 1 or 2 .

wo\é%?r@&%ﬂhg atoms, thiazolyl, or thiadiazolyl; R1 and R2 are PCTIUS20040 17175
independently H, ClAalkyl, fluoro, chloro, bromo, or iodo; A is a bond or
-Ci_2alkyl-; and B is aryl(CH2)0.s-O-C(O)-, indanyl(CH2)o-3-O-C(O)-,
aryl(CH2)1.3-C(O)-, aryl-cyclopropyl- C(O)-, aryl(CH2)1.3-NH-C(O)-,
wherein any of the aryl is optionally substituted by 1-5 substitutents, each
Substinis AR dNNERAERY is C14alkyl, fluoro, or chloro. In a second
aspect, there is provided a pharmaceutical composition comprising an
inert ¢ ??Fgrhﬁﬁedfﬁ%‘yfﬁﬁéﬂ sy efedhver Ao Eifpound as
In a fefimpecgiimre id praviiintlaazpeetyib deeisz piie Aok theuse of a compound

as defined above, or a pharmaceutically acceptable salt thereof, for

preparing a medicament for treating or preventing pain in a patient. In a

fourth aspect, there is provided the use of a compound as defined above,

or a pharmaceutically acc le salt thereof, for prepgring a medicament

for treating or preventhgiParkinsens diseaseAdn a pétient. Disclosed

herein are pharmaceutical ositio%wmrﬁ@&m ‘

compounds. Further disclosed -

epilepsy, utilizing the present compounds and compositions. 2 DETAILED
DESCRIPTION OF THE INVENTION The compounds of this invention are
represented by Formula (1): B-NN AI\%&' HetArR1 FH

or pharmaceutically acceptable salts thereof wherein HetAr is a 5 or 6 membered
heteroaromatic ring containing 1 or 2 nitrogen ring atoms, thiazolyl, or thiadiazolyl; R'and R?
are independently H, Cjalkyl, fluoro, chloro, bromo, or iodo; A is a bond or —Ci»alkyl-; and
B is aryl(CH,)s-0-C(O)-, indanyl(CH;)e.s-0-C(O)-, aryl(CHy}1.:-C(O)-, aryl-cyclopropyl-
C(O)-, aryl{CH).5-NH-C(O)-, wherein any of the aryl is optionally substituted by 1-5
substitutents, each substituent independently is Cy4alkyl, fluoro, or chloro.

In a second aspect, there is provided a pharmaceutical composition comprising an
inert carrier and a therapeutically effective amount of a compound as defined above.

In a third aspect, there is provided the use of a compound as defined above, or a
pharmaceutically acceptable salt thereof, for preparing a medicament for treating or
preventing pain in a patient. |

In a fourth aspect, there is provided the use of a compound as defined above, or a
pharmaceutically acceptable salt thereof, for preparing a medicament for treating or
preventing Parkinson’s disease in a patient.

Disclosed herein are pharmaceutical compositions comprising the instant compounds.
Further disclosed herein are methods to treat and prevent conditions, including Parkinson's
disease, pain, Alzheimer’s disease and epilepsy, utilizing the present compounds and

compositions.



R2 (I) or pharmaceutically acceptable salts thereof, wherein HetAr is a 5
or 6 membered heteroaromatic ring containing 1 or 2 nitrogen ring atoms,
or thiazolyl, or thiadiazolyl; R" and R2 are independently H, C1-4alkyl,
fluoro, chloro, bromo, or iodo; A is a bond or-C1_2alkyl-; and B is
aryl(CH2)0_3-0-C(0)-, indanyl(CH2)0_3-0-C(0)-, aryl(CH2)1_3 C(O)-,
aryl- cyclopropyl-C(O)-, aryl(CH2)1 3 NH-C(O)-, wherein any of the aryl is

DETAEEB%%%&K&B@EQ%& INYENIBSutents, each substituent independently
is Clhalkyhfhiom, dtigblaren2en\WOr2PR413 10 FRHTIMGR004/017175
In one aspect, the compounds of this invention are represented by
Formula (1), or pharmaceutically acceptable salts thereof, wherein HetAr
is a 6 membered hetero atic ring containing 1 &nz nitrogen ring
atoms- 5 In an embgdigjent o thig first aspect, thecompounds of this
invention are represented by/Formtia (1) ¢r gharmaceutically acceptable
salts thereof, wherein HetAr | eﬁ%e erparomatic ring
containing 1 nitrogen ring atorn. 10 In anotherempogdiment of this first
aspect, the compounds of this invention are repreé@nted by Formula (1) or
pharmaceutically acceptable salts. thereof, wherein HetAr is a 6
membered heteroaromatic ring containing 2 nitpgen ring atoms. In a
second aspect, the compounds of th§k invention are represented by
Formula (I) or 15 pharmaceutically acceptable salts thereof, wherein

or pharmaggutiseliy tiricertiplcorititdiaztlyihdrean embodiment of this second aspect,

the C%@QQQQ% of m{ﬁﬁ@éﬁiﬁ&%%@ﬁ[§§?ﬁtfgm%lﬁ%mH@(&t95gcn ring atoms, or
thiazolyl, %E{Eraacejﬂpally acceptable salts thereof, wherein 20 -
com

etAr is

balzao Vazzolyl.. In another embodiment of this second aspect, the
AiRiasoemksHaie C1-4alkyl, fluoro, chloro, bromo, or iodo;

A is a bond or —Cj_2alkyl—; and
B is aryl(CHp), ,~O-C(0)—, indanyl(CH?), ;~0-C(O)-, aryl(CH2), ,—C(O)—, aryl-
cyclopropyl~C(O)~, aryl(CHz), ~NH~C(O)—, wherein any of the aryl is optionally substituted by 1-5

substitutents, each substituent independently is C1-4alkyl, fluoro, or chioro.

Za
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represented by Formula (l) or pharmaceutically acceptable salts thereof,
wherein HetAr is thiazolyl. 25" In a third aspect, the compounds of this
WO iHertiBrPare represented by Formula (I) or pharmaceutically a¢aepiahlei 7175

salts thereof, wherein A is a bond or-Cl-2alkyl-. 30 In an embodiment of
this third aspect, the compounds of this invention are represented by
Formula (1) or pharmaceutically acceptable salts thereof, wherein Ais a
bond. In an other embodiment of this third aspect, the compounds of this
invention are 35 represented by Formula (1) or pharmaceutically
acceptable salts thereof, wherein -3 WO 2004/103705
PCTIUSSB6 4515175 crrmcwistngTdhis iveatianes epmyodird niFobiiie (1), or

pharmacthirdais pectptiidecompbetnds whidhis invention are represented by Formula

Q) r Wher in IS C2alk
or ﬂ@@ﬁ%l&%%@ﬁ%@%%xﬁﬂ%ﬁqg c%?\ft’amué%’e or 7 miro ﬁ?eé‘[%%/ om%

In a fourth aspect, the compounds of this ifnventi represe
Formula (l) or pharmaceutically acceptable salts thereof, wherein B is

aryl-cyE1apropyddiO)- ditiEaniSH2)0: 3HE -G @)pymibef i the-afyhisre represented by

Formula@DtiopaliymiQ.auhstities with Gis 4alkod Inan.gmbodiment of this fourth
%ihls mventlon are represented by Formula (1) or

aspeCthhErcom 8‘1%1@1 ere&b eter at I nitrogen ring atom.
pharmacettically aceopable estetRare SPaeRHMIS fs g
aryl-cyclopropyl-C(O)-, wherein the aryl is phenyl, optionally substituted
with Cln aﬁ&%l@bdﬂ@ﬂnwﬁhgmﬁ@dmmgﬁé &B&%ﬁ&m&b AIRESGhVIRBon are

rep;esenl%@@ppm&fl)t%ﬁ»ﬂl%% c%'i? ib%ere w 1er ? or

pharmaceuticall acceptable salts t erein
aryl(C ‘)‘61356 st W&‘ﬁf%ﬁ@*&%@%@mﬁ%weﬁ@wﬁw I5tteitesth-
with C1_ 20 4alkyl.
In a second aspect, the compounds of this invention are represented by Formula (1) or
pharmaceutically acceptable salts thereof, wherein

HetAr is thiazolyl or thiadiazolyl.

In an embodiment of this second aspect, the compounds of this invention are represented
by Formula (I) or pharmaceutically acceptable salts thereof, wherein
HetAry is 1,2 4-thiadiazolyl.

In another embodiment of this second aspect, the compounds of this invention are
represented by Formula (I} or pharmaceutically acceptable salts thereof, wherein
HetAr is thiazolyl.

In a third aspect, the compounds of this invention are representad by Formula (T) or
pharmaceutically acceptable salts thereof, wherein
A ts a bond or -Cj palkyl--

In an embodiment of this third aspect, the compounds of this invention are represented
by Formula (I) or pharmaceutically acceptable salts thereof, wherein
A is a bond.

In an other embodiment of this third aspect, the compounds of this invention are

represented by Formula (T) or pharmaceutically acceptable salis thereof, wherein

-3
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In a further embodiment of this fourth aspect, the compounds of this
WO 2|<nH\,/(;nt|(_)“r’1 are represented by Formula (l) or pharmaceutically acceptable
SHhereof, wherein B is aryl-O-C(O)-, wherein the aryl is pheh{$2004/017175

optlonally substituted with Cl.4alkyl. 25 In a still further embodiment of

this fourth aspect, the compounds of this invention are represented by

Formula (I) or pharmaceutically acceptable salts thereof, wherein B is

aryl(CHZz)-O-C(O)-, wherein the aryl is phenyl, optionally substituted with

Cl_ 4alkylo3idreet another embodiment of this fourth aspect, the

compounds of this invention are represented by Formula (I) or

pharmaceutically acceptable salts thereof, wherein B is

aryl(CHA B giRRs Pftk iy apgsly the svEy Rgo Sf e Tosntion are
represenipO/BSR00B(D 17 RS avfiftiliaapegiiatiie competsads-akthis invention

are representedyy. Formula (I) or pharmaceutically acceptable salts

thereof, wherein HetAr is a 6 membered heteroaromatic ring containing 2

nitrogen ring atoms; A is methylene; and 5 B is aryl(CH2)-O-CG(O)-,

whereln tHevally hipestidiylcdmposdh dspadipibheicompoynegsafdbis Formula (1) or
pharmacd VEMHORAQKQPEeREMEL DY frermula (1) or pharmaceutically acceptable

salts tﬁggeg ygpgrg,&%@?‘é{d? szarA'y ZOH llylél(g}“l I%Srp e{t}h 'ener 1$ optzonally

ubstitut 51 t% 2)--O- whetrein the ary |§ 4-fo 2 seventh aspect,
5 the' #1106 &s of this invention are represented by Formula (1) or
pharmaceutically acceptable salts thereof, wherein 15 HetAr is a 6

mem%rsgmgmr&m& g&%}aaoma@ref nitrog %95 E;P%%t%%%qo’é i3 represented

lene; B is aryl-cyclopr ereir the ary|

ethy
by Formuéa }%%ﬂﬁ}%ﬁ’ﬁ%‘?ﬂ&?&ﬁ“ﬁﬂ‘?ﬁiﬁg e satts theleo{ wherein
B is aryl-cyclopropyl-C(O)~, wherein the aryl is phenyl, optionally substituted with C -

galkyl.

In another embodiment of this fourth aspect, the compounds of this invention are
represented by Formula (T) or pharmaceutically acceptable salts thereof, wherein

Bis aryl(CHg)aArOf‘-C(O)—, wherein the aryl is phenyl, optionally substituted with C1-
galkyl

In a further embodiment of this fourth aspect, the compounds of this invention are
represented by Formula (I) or pharmaceutically acceptable salts thereof, wherein
B is aryl~-O-C(0)-~, wherein the aryl is phenyl, optionally substituted with C i-galkyl.

In a still further embodiment of this fourth aspect, the compounds of this invention are
represented by Formula (I) or pharmaceutically acceptable salts thereof, wherein

B is aryl(CH)}~0-C(0)-, wherein the aryl is phenyl, optionally substituted with Cy.
dalkyl.

In yet another embodiment of this fourth aspect, the compounds of this invention are

represented by Formula (1) or pharmaceutically acceptable salts thereof, wherein
B is aryl(CH)-0-C(O)~-, wherein the aryl is 4-tolyl.
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4alkyl. 20 As used herein, "alkyl" as well as other terms having the prefix
"alk" such as, for example, alkoxy, alkanoyl, alkenyl, alkynyl andthe like,
wo meanssearbon chains which may be linear or branched or coppiRRUANS, {747+

thereof. Examples of alkyl groups include methyl, ethyl, propyl, isopropyl,
butyl, sec- and tent-butyl, pentyl, hexyl, heptyl and the like. The term
"aryl", unless specifically stated otherwise, includes optionally substituted
25 multiple and single ring systems such as, for example, phenyl, naphthyl
and toI}/A.lel&%lterm tl—é@éAr includes, for example, heteroaromatic rings
such as pyrimidine and” pyHeTES S]*?fé‘?éﬁ’i‘f’“{’@?ﬂ)%@ FRERS rhPtHE WD or

pharmacgeifen! [yracssatabin et (Er2faghemans that there are from none to three
methylsipresents tatsthreRdWenaReriak BeMEIYPEERERL é(}{g%rﬂ&’;
30 metfyl, aray en%r_%xpgesent in a linking alkyl group, the link is a direct ‘
bond. The ternt,  optionally substituted" is intended to include both

¥

substit-lggtlesoa I iHstbSttted Ferie teradaninieybptionally substituted
aryl can represent a pentafluorophenyl or a phenyl ring. Further, the

substityfipn Ganbednae ahamy el (e araups; for.example, subsfited, )

harmacgg%%l 6)alkyl includes substitution on the aryl group as we

P SRS IR ARG g Yy S5O 2004/108705 PCP/ US
200410%7475 1Cahibedindsitescribed herein may contain one or more
asymmetsig,e@piers angd may thus give rise to diastereomers and optical
isomerg; TS RFESEN inveRtiopy includes all lssugtlo%qssible diastereomers
as well as their racemic mixtures, their substantia y pure resolved
enantiomers, all possible geometric isomers, and pharmaceutically

acce p@bi gcsalis th@ée_t?ﬁha-b@}ﬁbﬁif{@s %Qfﬁi@i@vlaﬁiénﬁ?@%ﬂr@éh@klt@ Formula (I) or
phannacgﬁflt'ﬂlw’?cﬁéﬁ{ﬁ)?&?ﬁ@lﬁ@é gt gertain positions. The present invention

includes all” stereoisomers o?”FormuIa_ | and pharmaceutically acceptable
salts thEFESHS BUHRBRRBd R Srostaie sias ArarsisisavetiGsssotate dioms;
specifié sterebidemers are also included. During the course of the

synthebi¢spioregtigsdpsed to PIepe:s Wa?ﬁ%ﬂ% 08(1(% alllﬁ'l D% tlil tuted with Cj..

racemization or epimerization procedures known to those skilléd in the
art, the products of such procedures can be a mixture of 10
stereoisomers. The term "pharmaceutically acceptable salts" refers to

salts prepaseddFan) "alkyl" as well as other terms having the prefix "alk"” such as, for

example, alkoxy, alkanoyl, alkenyl, alkynyl and the like, means carbon chains which may be linear or

galleyl.

branched or combinations-thereof. Examples of alkyl groups include methyl, ethyl, propyl, iscpropyl,
butyl, sec- and tert-butyl, peatyl, hexyl, heptyl and the like.

The term “aryl”, unless specifically stated otherwise, includes opticnally substituted
multiple and single ring systems such as, for example, phenyl, naphthy! and tolyl. ‘

The term “HetAr” includes, for example, heteroaromatic rings such as pyrinudine and
pyridine.

The term “(CHZ)O” means that the methyl is not present. Thus, “(CHz}y,” means that
there are from none to three methyls present — that is, three, two, one, or no methyl present. When no
1‘nethy1 groups are present in a linking alkyl group, the link is a direct bond.

The term “optionally substituted” is intended to include both substituted and

unsubstituted. Thus, for example, optionally substituted aryl can represent a pentafiuorophenyl or a

phenyl ring. Further, the substitution can be made at any of the groups. For examyple, substituted aryl(C,.

syalkyl includes substitution on the aryl group as well as substitution on the alkyl group.
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pharmaceutically acceptable non-toxic acids, including inorganic and
organic acids. Such acids include, for example, acetic, benzenesulfonic,

WO BewzescdtTamphorsulfonic, citric, ethanesulfonic, fumaric, glueanias2e04/01717s
glutamic, hydrobromic, hydrochloric, isethionic, lactic, maleic, malic,
mandelic, methanesulfonic, mucic, 15 nitric, pamoic, pantothenic,
phosphoric, succinic, sulfuric, tartaric, p-toluenesulfonic acid and the like.
Particularly preferred are citric, hydrobromic, hydrochloric, maleic,

phOSPr@U’l@p&lﬂﬁdr@s@ﬂ%&@fé@i&?nﬁ?'g&&n%@g{ MAGE %9%1 RE“c%%&téo ﬁ% may thus

give riso %5 108, eiecs)r%gltggvgntlon %Else a compound represefited by Formula

? 470r pharmaceutiRasy Se8 ﬁa&%@é‘?ﬁ@ﬁ%ﬁéf’éﬁiﬁ’é@%ﬁ%& ch possible
dmstelﬁ‘%ﬁ’@?ééﬁéﬂ*ﬁﬂas ﬂ@ﬁﬁwma@@un@aw ticteptabletedlyiprreand) optionallymers, all
possible Qﬂtl&fstheé’lg apakiic ziﬂt;& @Q%@ﬂ[&ﬂ%@ﬁ%bﬁ@%l&%ﬁ%&o %P@?AHQQﬁormuia Lis
hown wiRElYde & sujtable for oral, rectal, topical, and_parenteral (includin
o N U A R B A ratRE I s 1
sterevisofper W&?P%ft&biél}%@f@ﬁ%ﬁwfg&b Aceeiiebigildeshrednitinthprartionars of
stereoisohest,aanctibaturelamnd seveiityabthesenditionsJsatcwbich mﬁzr%‘%ﬁy%ourse of the
synthetidBEsedignt is being.a mpinistered, d;-Lhe,;pharmaceutical comp ositions ma

2 Be conveniently }{)gresented in %%?dogag“euf‘;oxrlﬁ]rg%e pzraélpgr%(f Bt den

procedu g R GG e K BIoPHEFRERYED P st athee a mixture of

sterecisoggmpounds represented by Formula |, or pharmaceutically acceptable

salts th@l@@fn@f;tm%ﬂﬁyam&ﬁyc@aég%ﬁgmy%f@%%%afi‘t%“" prepal gredigntin -

oharmacd QM teaéaéjemtpiheg with a g) armacedtical carrier according

conve%tlongl anacalfica o et ﬁ&@Bﬁﬁ&ﬁ@?%@é‘éﬁi’néPCH\%ﬂds include,
for edePé%é“éWW&%}II‘&W@rrb@d@tp@ﬁ@ﬂg:@dﬁbmd%@fqﬁrmﬂﬁmﬂ desifeid, gtuconic,
glutamic foyadmoNs AR Bigric3 amhor PareNtar ingding.initay %&Hﬂegﬁ%ﬁlc mucic,

nitric, pa%@ﬁ%@%ﬁgﬁtlgﬂgg qin (9 Ssmz%ﬂls of t% reggnrgcm:\s/ %gég%%SEﬁSW%§Cld and the like.

P presented as discret unlts swta or ora ad
amcu13%5&%@?%%&%&%%Pytgﬁl%%‘lé?aéﬁdééﬂt@%n@%ﬁ%@eﬂﬁ@ﬁﬁrméﬁmw mbafartaric

acids.  the active ingredient. Further, the compositions can be presented as a

powd%@aamu!:%ﬁc@ﬁc@lﬁgdgﬂkeﬁs 85/ JYSRgNEIon In.an a ‘f&%&géérﬂ%éﬁm

eous IC]UI as an oll-in-water emulsion or as & water-in-

fef’memﬁ%% é’rfﬁ"’&ag‘grﬁa‘l‘ﬂ’ SRRRERA6S e B A rARHIR dYsagberermassatastive ingredient, a
pharmacegbiokdy thecpoiripoant representedlyy Fermiulap andiarpharmaceytically. The

instant ccﬁﬁ&@x&@%&%@&?&ﬂﬂ@%@é@ T fonpecaPiakinsalis) (53%[8;9 1o

Subcutanéna %%9 bgc%grplglll terted b olled release means and/or delivery
evices. The compos |6aH§ ma 3/ FBvEEEIeY BlhSHS P eHRc StHakiS Eﬁ‘“e in any
given casgwavrﬁaw\q Ayeatialsme thdds el bse stepadtisringitigamtdor which the
active ingasdieaiationtbadstivadngrerie @!}Wﬁﬁé@ﬁl&ﬁrﬂﬁﬁﬂgﬁhmgg%g%&N@n@ntiy

presented 1Pie dosage form and prepared by any of the methods weil known in the art of pharmacy.
In practice, the compounds represented by Formula I, or pharmaceutically acceptable
salts thereof, of this invention can be combined as the active mgredient in intimate admixture with a
pharnmaceutical carrier according to conventional pharmaceutical compounding techniques. The carrier
may take a wide variety of forms depending on the form of preparation desired for administration, e.g.,
oral or parenteral (including intravenous). Thus, the pharmaceutical compositions of the present
invention can be presented as discrete units suitable for oral administration such as capsules, cachets or
fablets each containing a predetermined amount of the active ingredient. Further, the compositions can
be presented as a powder, as granules, as a solution, as a suspension in an aqueous liquid, as a non-
aqueous liquid, as an oil-in-water emulsion or as a water-in-oil liquid emulsion. In addition to the

common dosage forms set out above, the compound represented by Formula I, and/or pharmaceutically

-6 -
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necessary ingredients- In general, the compositions are prepared by
uniformly and intimately admixing 5 the active ingredient with liquid

WO eairsiess7of finely divided solid carriers or both. The product ca-ther B8 /17175
conveniently shaped into the desired presentation. Thus, the
pharmaceutical compositions of this invention may include a
pharmaceutically acceptable carrier and a compound or a
pharmaceutically acceptable salt of Formula |I. The compounds of

I or harm ceutically acceptable salts thereof, can also be

accepmlﬁ%uﬁ dhllﬁEe harmacedtical %Btr{?{ﬁobﬁlﬁ?fgrﬂ e FStstS T Wit Ypiclpivery devices.

The CO“WR?%B%H?@MW@r%fﬁé%}ﬁé&}wah@ﬁéhemmdndépifmmaﬁmaﬁmﬂiicakﬁaﬂiﬁtﬂfods include

a step ofémmd}_},@ﬂtﬁlambﬁaf@h example, ligcr%lgmt“ﬂ}i}dti{%rcgﬁﬁlrr ﬁm&'ﬁ%@é §94'gr more
aLiersdng! terra a sucrose ta elatin, 4gar, pectin,

necessar? E|a ma;%eé%%gi%g%tg %Sﬁgé cant E?éege 1l @%?Wﬂ’%ﬁ@r%dmmng

the actwseaggiﬁgmwu papekigtie, Bl ik adr weiid camiasmplbglof Haspodsct can then be
convenicqpdridrgédchudeheaibonddiaxideaandl nitrogen. 15 In preparing the

COmpoﬁﬂiﬁ%é%%hgﬁﬁgﬁcé‘?ﬁﬂ&%}(s enllne\.rnt hl?a(.:l’ (;n%% (i;ELf Ic? IR mmceutlca}ly

For example water, lghycos 0ilS Havd

accepmb lé’r 6?eser ]ﬁvglé BASHHRPATEHEE Bher tREURS fthy Heoweda Tto?b@rﬁpﬂlpounds
of Formlgaau figpidrprepaiiatidnecsephtis siispensitnanalixirseandusal uti gRs: MBI cal

composiCat IRy ScsuGRaasSiakehes, &M%tmﬁﬁ%%¥§@gﬁﬁ'gg wose, %'qunts
granu@mg ents, .lu rlcants b| ders, dlintegratlng agentg dgthe like

be usehé SO S e mrpe%lda% s%ﬁ%@@ﬁo%&éfgqﬁ'gpgﬁfé‘é
Examl’ieéﬁgf’éﬂl &ts “Béwu‘é.‘& é’*f%‘?é‘?r easebh administratiogeliahlagsmpet tapsules
magnesnarﬂttht&ltp,refém&mr&l1d05ﬁ@ﬂﬂéﬁt§f\l\fﬁiﬂfﬁ&)‘rﬁgg%ﬁQ@é@ﬂ%ﬁ%gl“ﬁ@ﬁlﬁ@gi'ﬁgﬁwe oil,

and Wate@r%ﬁm@l@y@ﬂ gaQ&HHQQ§}¥¢r£31 %%e B 10x € an Xtist}g 3 agueous or
nonagueous techniques A tablet containing the comp 0sftidn of this

~inventidi? ‘r‘?%'y“ﬂ)%tBTéﬁﬁFé“& B?“é(fﬁﬁﬁl‘éh@%ﬁvélforﬁblﬁihg%mwmymhceumal
media myher epyroreladtessenpingredients oiadjlyanthdGOMPEeRSeddaRleis ot ves,

coloring he:A5 Prepared W&Q%@M&ﬁ@ @&’iﬁrb@tﬁ'iﬂttﬁgo I&éﬁ@rﬁb&% 35h$ ﬁascs;[u\é ensnoﬁssl elixirs and

soluuons'”&q“?d'e”t in a fr e- flow:pg form such as er or granules, o

mixed with & binder, rPB‘ﬂ’tﬁ’éWtéﬂ‘r‘Fﬁ%f%fé?ﬁ?edc&‘r“ﬁﬁ%bé?%ﬂ#‘é‘m““ agents,
lubrlcant%d)é}ﬂelmg[@@gpmmggagqay Ugcmmjlekbynmdbdmgdmafsuﬁafﬂmnmaqhﬁjﬂﬁm&ons such as
powders, igiule @ﬂdhﬁ)[}@yv(w@ds@@f@my%éﬂ@%ﬂﬁg?ﬂﬁ% %%%BA@H&Q%&&%@ ‘the

prefened%@eﬁ'ﬂi&gﬂgﬁp EQ(%@E‘:I EE?'%SIH%C@&EQ t gr%r%?é%? gﬁ@%%}ﬁﬂgnﬁ%mblets may

. active ingredient and or capsul
© coated ‘Ho%?rﬁlngBO%oéBBEﬁ‘ﬁﬁ%ﬁ fhehaietve ingredient. The pharmaceutical

compdsitiblsohthieipsrate nbinuentionc Pt aRAmped %gﬁ@&@@%&%&essm or
molding, I@}ftE)Qﬁm!J Aih @e%%@@gg&gg&l%1%(fg& @%1 sb J)? 8 I&%atu Se ' ;afr%&.as'gdai%ll\étes may be
prepared lbygcgmlpelgstsmg, in a suitable machine, the active ingredient in a free-flowing form such as
powder or granules, optionally mixed with a binder, lubricant, inert diluent. surface active or dispersimg
agent. Molded tablets may be made by molding in a suitable machine, a mixture of the powdered
compound moistened with an inert quuid diluent. Each tablet preferably contains from about 0.5mg to
about 5g of the active ingredient and each cachet or capsule preferably containing from about 0.5mg to
about 5g of the active ingredient.

The pharmaceutical compositions of the present invention comprise a compound

represented by Formula T (or pharmaceutically acceptable salts thereof) as an active ingredient, a
pharmaceutically acceptable cartier, and optionally one or more additional therapeutic agents or
adjuvants. The ustant compositions include compositions suitable for oral, rectal, topical, and parenteral

(including subcutaneous, intramuscular, and intravenons) administration, although the most suitable
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pharmaceutically acceptable carrier, and optionally one or more additional
therapeutic agents or adjuvants. The instant compositions include

WO Z8Hi¥8&itons suitable for oral, rectal, topical, and parenteral BEI(inghaairig 7175
subcutaneous, intramuscular, and intravenous) administration, although
the most suitable -7 WO 2004/108705 PCT/OS2004/017175 route in any
given case will depend on the particular host, and nature and severity of
the conditions for which the active ingredient is being administered. The

route in @hagfﬁﬁ%ﬂ@&h@ﬁ%ﬂ@%ﬂ@%ﬁﬁ]ﬂyl@ﬁ IRRNVRRISNH: Eﬁ%%@&%'gf%gtcondmons for
ethods well known’in the art of

hich (:9QSAGE,for an
e hp armacy réglgharmaéa |caﬁ%:loeﬁ1¥%o itic %rln ORI R Pra RV nE Ay be
Comemeélﬁi!fa’éféeﬂﬁrcb'ér%‘ﬁfé‘r‘ﬁpgacfﬁﬂﬁréﬂ%ﬂtﬂﬁ‘%ﬁé}bbewrebaﬁadﬁdwém lutibhsoom in the art of
pharmacguspensions of the active compounds in water. A suitable surfactant can

be incl X orex ;@15 drox rop Icell uos ersions
e e S Ch S e R thes

4 can also be prepared in glycero |qu iehe g yco
administgieR Sah ik epaipthisy 59 %@?e%é‘ﬂﬁi@ﬂ&@mbérh%maéa%nm@u@hvm@ter A suitable
surfactangetrirentdhdrowith of rfncmargﬂmmoiﬂ)%armmebﬁlCﬁiﬁﬁfﬁﬁﬂ%ﬁiﬁrﬁs@fi}a

preparedtheggf&%@nhﬂﬁ\@ﬂ&?&lﬂ‘igﬁ@%%§naﬁﬁtﬂ@i@l%%% IQ1%|Q in oslterklbe AR eservative

ns or drs[ﬁer ions. Furthermore, the compositions can be In th orm

can be mefjuhlfjerr ifePBEHaErs F‘fﬂ?@%ﬁﬁrﬁ%rﬁ%@oﬁ‘é‘ﬁaﬁtron of such sterile
injectalbierseigtiorn emoiopiisions tin @it strcases;jdhedingldijeciabladoroe include

sterile agibdSE B@rﬁt@;ﬁﬂ%lﬂﬁgﬁfﬂﬂéﬁ[&b@@ﬁﬁ&tﬂﬂﬁw fgl@%é&b%ﬁé{;ﬁﬂdﬂ%%@ﬁ e £ F?{% of sterile
wder etical composi |onsnr% t he stable under the conditions o

povders ngginﬁ? agtu%rgoanéo % 0 '?l l% f[erafl)%fip%h%%%@ﬁ@%@h?éﬁ%@‘ﬁﬂﬁstm al

cases, ﬂh’tﬁ@f&dﬁr%rrﬁmafmglaaréheowﬁr@fa&graﬁrstmsfmwas aidtériaandy figghility. The

pharmacélineatantien canlbenassblvanbior.dizpersiammeadiy o CoNaIRING, For stomgc,_, thus,
Preferabl?éﬁmm%e\e{%to@rv%a@ﬂgLt H(T%I}églnt ﬁ g’ Cz?(ggcln 1p I’P x%}{:l eorc])?ggl{ Cr?l!; %m Ilq%an,tena and

" ,11 polyethylene glycol); vegetable oils %litable mixtures thereo
ungl. Eh‘&ﬂﬁ%iééﬁﬁéérSé’b‘r?fwgrﬂHﬁ%fapfr@e&ré@ewmvwﬂﬁr@éﬁrﬁéwatr@rmhauoi polyol
(e.g. gly CsmtabllepﬁdrnQ@mpilwi l,rge@molyasyfareegdamplef,egﬂw Q$I6) a6ie@Mible mixtures
thereof. OINtment, lotion, dusting powder, or the like. Further, the compositions

can bq)k‘] a form. SLLrtabIe for use in transdermal devices. These

formulatioE AT beS BRISEIY, iRt SUCRYFBIARLrE e Bhisrpyitable for

ions may
topical uge s, rf@rqrﬁgmiwemr@msgr phrarmaceutoallytiacceptalyesalts, thetedike.

Farther, tiigcoaipseintianal o cessiig Retieds.Asan £XAMIE AR Phese formulations
may be p%w@&q}tfﬁ’zing a compound represented by Formula I of this invention, or pharmaceutically
acceptable salts thereof, via conventional processing methods. As an example, a cream or ointment is
prepared by mixing hydrophilic material and water, together with about 5 wt% to about 10 wt% of the
compound, to produce a cream or ointment having a desired consistency.

Phammaceutical compositions of this invention can be in a form suitable for rectal
administration wherein the carrier is a solid. It is preferable that the mixture forms unit dose
suppositories. Suitable carriers include cocoa butter and other matetials commmonly used in the art. The
suppositories may be conveniently formed by first admixing the composition with the softened or melted
carrier(s) followed by chilling and shaping in moulds.

Tn addition to the aforementioned carrier ingredients, the pharmaceutical formulations
described above may include, as appropriate, one or more additional carrier ingredients such as diluents,
buffers, flavoring agents, binders, surface-active agents, thickeners, lubricants, preservatives (including
anti-oxidants) and the like. Furthermore, other adjuvaunts can be included to render the formulation

isotonic with the blood of the intended recipient. Compositions containing a compound described by

-8-



10

30

prepared by mixing hydrophilic material and water, together with ab_out 5
wt% to about 10 wt% of the 25 compound, to produce a cream or ointment
wo havingadesired consistency. Pharmaceutical compositions 95:%?_520&4/017175
invention can be in a form suitable for rectal administration wherein the
carrier is a solid. It is preferable that the mixture forms unit dose
suppositories. Suitable carriers include cocoa butter and othe_r materials
commonly used in the art. The suppositories may be conveniently fqrmed
Fomls A EFSRANG R TS AR R poniesof i
concentrafesiiientioned carrier ingredients, the pharmaceutical formulations
described above may include, as appropriate, one or more addi?ional
carrier ingredients such as diluent S@y{j&rs, flavoring Qgent; bmders,
surface-active agents, thickeners, lubricants, preservatives (including
anti-oxidants) and the like. Furthermore, other adjuvants can be included

Cell-Bas¢d fendenthesfoymulationisbtisatopisrwitte thenbigadsef the intended
recipient. Compositions containing a compound described by -8 WQ
2004/ 98705_PCTYU82004/017175 Formula 1, and/or pharmaceutically

acceptatsié L YHEIR0 FTRIIPEHIE e BrebiIR 1 BRI P fgpgietptor, as measured
by NR la/8gre8 mtratedionriASEAY SniuCelBased dungtion abiassay taidate N say
procedurdhe IC50 of NR2B antagonists The ability of selected compounds to inhibit

, d by NRIa/NR2B )
s L Y e e T

cells per welapd o pieces one {NR 2 4NRRBIE promttansfbote douflicdcoeSENereh Na
pyruvate, pis@ednin H6ewee)forsnab atidxiil:, aels pes wellan Q;t%mgemﬁaﬂﬁ QEWONR2B-

expressiogqy%[é&@%ﬁ@%ﬁ%‘%@e%%@ﬁ’e@ IHébe?%@\ﬂ EMiWIa ze;,?!'? eruvat-e’ 45011Oce of 300
mg glucose, pen/strep, glltamane, 10% FCS and 0.5 Hgh _ JeReEHy _

M etarigi R EQpres3tbHiinnRe SE 2BIRN herniR IS Dymheddd dMGH ofntl 99ially
diluted wisMdREnehdddfedhtioespiésenge vl 300 2 @pvtketaming ford6r-24s plate was
prepared h@ﬂfﬁrti%&_lﬂﬁgmﬁﬁ Mﬂ%@i}%—g&@i% \ﬁls%g?/ B&%@?@%{fﬂ; %M&SE%GT gglt Solution
HBSS) ﬁeﬂ%!_lé/e fﬂ%%%ﬁ%g _ M%O to yield ,;LO solutlon§ di erln%ﬂélg-p In 4250 UM
( concentration. ST WM e i the DRgD: 2
Probeneciddtgan #505Uid)intd Assayiistffer i arlks Batanced Salt Slutioniem cell washer, 3 -
fold dilutions leaving 100 pL) with assay buffer and loaded with 4 1M of the calciom fluorescence
indicator fluo-3 AM (Molecular Probes # P-1241) in assay buffer containing Pluronic F-127 {Molecular
Probes # P-3000) and 10 uM ketamine at 37 °C for one hour. The cells were then washed eight times
with assay buffer leaving 100 uL of buffer in each well. Fluorescence intensity was immediately
measured in a FLIPR (Fluorometric Imaging Plate Reader. Molecular Devices) using an excitation of 488
nm and emission at 530 nm. Five seconds after starting the recording of fluorescence intensity, 50 L of
agonist solution (40 uM glutamate /glycine, the final concentration 10 ub) was added and after one
minute, when fluorescence signal was stable, 50 uL of NR2B antagonists and control solutions from the
drug plate were added and the fluorescence intensity recorded for another 30 minutes. The [Cs, values
were determined by a non-linear least squares fitting of the endpoint fluorescence values to Equation #1

below.

Equation #1:

(Ymax - Youn)

Endpoint Florescence = +  Ymin
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(HBSS) Mg2+ free (Gibco #14175-079) containing 20 mM HEPES, 2 mM
CaClL, 0.1 % BSA and 250 tM Probenecid (Sigma # P-8761)). After

wo %‘W&G’é’éf&?ﬂ the cells were washed twice (Labsystem cell washBf, 1320l 17175
dilutions leaving 100 ttL) with assay buffer and loaded with 41tM of the
calcium fluorescence indicator fluo-3 AM (Molecular Probes it P-1241) in
assay buffer containing Pluronic F-127 (Molecular Probes # P-3000) and
10 tM ketamine at 37 C for one hour. The cells were then washed eight
times with assay buffeflleanig@Qd bL of buffer in each well.
Fluorescence intensity was immediately measured in a FLIPR

{Rlyoremetric Imaging Plate Reader, Molecular Devices) using an
eﬁ%%ég?%“o%éﬁ S E%’&HH g?ﬁf%%ﬂﬁatoééﬁ; (AR EA BeSs COREE e LM of AMD-2
B rtimg e e durtiEg ot oot dscencenittensit)ls50:phih ;A ONISNSOULIO R say buffer.

(40 p.M glutamate /glycine, the final concentration 10 M) was added and

Binding 3885 PR INYIE, Jhgn %@fﬁ%ﬁ%nm was stable, 50 L of NR2B

antagonists and control s ons e drug plate were added and the
fluorescence intensity recorded for another 30 minutes. The IC50 values

gire reditgignmi rbe(;l{ing asngn-tinpairieast Sﬂﬂ:ﬁﬁﬁ&éﬁiﬂ)@%ﬁféﬁ? @ya@lmcmer plates
with a fiddUQEQSCENGRYBIUES 10 FEOMALQR elo tion #1: ax -
S olutio;i%gé%s End %%int FIorEﬁcence § %?-E%%?--?-I-Y\El)@%i‘f_?ﬂ@ﬂ?ér1%{[?“-1536‘

41108705 PETIRISS T4 AP 1E Pmod serfmivigiiicisoith WHSI@ fo vield 20 L,
of each Of(l‘ﬁIngt%l@@éremmmmUﬂre@m@lﬁﬁet@iﬂhﬂmﬂﬁ@lﬁwlﬁfﬁ@@tmmgvlsl\Awessed
using AMIDANMD 1 2MandCma%ig 406 RUREAGE GRIRR 28680ce of wells,. .

2% finalQRIRINING Q1% L%?Msél)iin Zssay é??ﬁ%ﬁ%ﬁ%%g&;ﬁgg%ﬁg%I%%ntﬂtéDMso

T NRDE Antagonats The TR yant B seehihdd paridimbepagentration) and
tritiated AxHTERE e Rr gBaen Mirotidrdlatdb waithd finahiassayyolume ok 3 hours
of mcubg@ m tomg?;?bgﬂe@e&%&ﬁémﬂ&eékm%j WE%J\%%%}WM(%H@% l(ﬁjfgsoaked in
0.05% PEBQIY R -antagenists were prepared in and serially ,
e IR o AL SF e o 15 SRS ST By Heres

! P‘”'fs‘f’f“oﬁ% it EondsHtaBHIRBhspBLm @ Biptify (N SBY wersbisbessed:-28ings added and

bound radigfmivity Hohrfimail concanitraticnpCand: toral binsing (TBLWASTEASHERGLY he

maximumgehdition of IviEn (294, final e ﬁﬁﬁﬂﬁ[ﬁt}'Ba)cé}{@g%qmﬂﬂﬁo%)i%ﬁgﬁ{pgnd the hill stope

NRIa/NR2B receptqrs (40 pM final concentration) and
(aH) were Cgtefmme%%y an n—%negr ieaps),t squares fitting the bour?d radioactivity (CPM bound) to

Equation #2 below.

Equation #2:

| (SB) (%lmax - %linin) /100
CPM Bound = + NSB + (SBYX 100 - %I50,)/100

(1 + ([Drugl/(K; (1 + [AMD-21/Kp) ) ™ )

where, Ky is the apparent dissociation constant for the radioligand for the receptor as determined
by a hot saturation experiment and SB is the specifically bound radioactivity determined from the
difference of TB and NSB control wells.

- 10 -



tritiated AMID-2 (1 nM final concentration) were added to all wells of the

microtiter plate. After 3 hours 15 of incubation at room temperature,
wosamplesare filtered through Packard GF/B filters (presoaked l”@hl()t%?{@ 017175

PEI, polyethyleninine Sigma P-3 143) and washed 10 times
cold 20 mM Hepes buffer per wash. After vacuum drying of the filter
plates, 40 L of Packard Microscint-20 was added and bound radioactivity
determined in a Packard TopCount. The apparent dissociation constant
1(KI) the maximum percentage inhibition (%Imax), the minimum
percentage inhibition (Mann) and the hill slope 20 (nH) were determined
by a non-linear least squares fitting the bound radioactivity (CPM bound)
to Equation #2 below. Equation #2: 25 (SB)(%l rnax - %Imin)1100 CPM
10T [ —— NH__ 4+ NSB + (SB)(100 - %Imax)/100

(1 + ( [Drug)/(KI (1 + [AMD-2}Rn ‘1 WhererKuGs the apparent
dissociation constant for th Iigalrid fo @ eceptor as determined 30
by a hot saturation experiment and SB is the Specifically bound

radioactivity determined from the difference of TB and NSB control wells.
-10 WO 2004/108705 PCT/US2004/017175 AMD-1 NH N CI H 5 AMD-2
5 AMD-2\/1 (/N\\ H3C-O NH AMD-I can be synthesized according to the
general procedure described by C. F. 10 Claiborne et al (Bioorganic &
Medchem Letters 13, 697-700 (2003) The precursor 3 for the synthesis of

radiolabelled AMD-1 can b(ﬁjﬁthesized in
mﬂ&\/@ -

H3C/O NH

AMID-

AMD-1 can be synthesized according to the general procedure described by C. F.
10 Claiborne et al (Bicorganic & Medchem Letters 13, 697-700 (2003
The precursor 3 for the synthesis of radiolabelled AMD-1 can be synthesized in

accordance with the following procedure:

SCHEME 1a
OH 4
HCI, MeOH i ©1,NH NH OH
e - 2
—— O o Sty
H
2 3

15

In accordance with Scheme 1a, hydrogen chloride is bubbled through a solution of
cinnamonitrile 1in methanol at room temperature. The volatiles are removed under reduced pressure
and the resualting residue is triturated with ether and filtered to yield the intermediate imidate 2. Imidate
2 is dissolved in methanol at ambient temperature, treated with amine 4 (commercially available from

20 Acros Chemicals) at ambient temperature and stirred ander argon. The volatiles are removed under

reduced pressure and the residue purified by preparative HPLC or trituration with ether to afford amidine
3.

-11 -
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accordance with the following procedure: SCHEME la OH 4 ON HCI,
WO M" o I\{I,H iNH, NHOH -,--~ O ---Yi\H 23 15 In accordance with
CHRiE R, hydrogen chloride is bubbled through a solution gic T/US2004/017175
cinnamonitrile 1 in methanol at room temperature. The volatiles are
removed under reduced pressure and the resulting residue is triturated
with ether and filtered to yield the intermediate imidate 2. Imidate 2 is
dissolved in methanol at ambient temperature, treated with amine 4
Synthes{eofimescidlihdRdllable from 20 Acros Chemicals) at ambient temperature
and stirred under argon. The volatiles are removed under reduced
pressure and the residue purified by preparatlve HPLC or trituration with
ether to afford arnidine 3. -.1 WO 28047198705 PCT/U82004/017175
Synthesis of Tritiated cheme 2T NHOHNHOT --b 3 tritiated
L) and potassium carl

olv d |n
e (1.2m ~for
specific activity tritiated methyl iodide (50mCi, 0:68601launol, |n tol

Imi., comme?cially available from American Radiolabeled Chemicals) was
added at room temperature and 10 stirred for 2 hours.\Tierebdtion
mixture was filtered using a Whatman PTFE 0. 5m syringeless filter

Trittated AMD-2 was prepared by the following procedure, illustrated in Scheme 2: The

he precursor 3 (2mg, Q

LE)

precursor 3 (2mg, 0.008mmol) dissolved in dimethylformamide (0.6mL) and potassium carbonate
(1.2mg) for 1h. High specific activity tritiated methyl iodide (50mCi, 0.000&mmol, in toluene iml,
commercially available from American Radiolabeled Chemicals) was added at room temperature and
stirred for 2 hours. The reaction mixture was filtered using a Whatman PTFE 0.45pm syringeless filter
device to remove any insoluble potassium carbonate, washed with Abs. ethanol (2mL, commercially
available from Pharmco), and the combined filtrates were concentrated to dryness at room temperature
using a rotary evaporator; this also removed any unreacted tritiated methyl iodide. The residue was
purified by HPLC chromatography on a Phenomenx Luna C8 semi-prep column (Luna 5 micro C8(2),
250x10.0 mm} using a gradient system of 20/80 acetonitrile/water with 0.1% trifluoroacetic acid to 100%
acetonitrile with 0.1% trifluoroacetic acid in 20min. Total activity of the product was SmCi. Further
purification was effected by absorption onto a Waters C-18 Sep-pak colunn (Waters Sep-Pak PLUS
C18) and elution with water followed by absolute ethanol. The product was diluted with absolute

ethanol (10mL) before submission for final analysis.

Synthesis of unlabelled AMD-2

SCHEME 1tb

In accordance with Scheme 1b, hydrogen chloride is bubbled through a solution of
cinmamonitrile 1 in methanol at room temperature. The volatiles are removed under reduced pressure

and the resulting residue is triturated with ether and filtered to yield the intermediate imidate 2. Imidate
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device to remove any insoluble potassium carbonate, washed with Abs.
ethanol (2mL, commercially available from Pharmco), and the combined

t ere concentrated to dryness at room temperature using a rotary
wo gl\)/‘?ég}ga{or this also removed any unreacted tritiated methyl! ¥di 2‘T‘H€”7”“
residue was purified by HPLC chromatography on a Phenomenx Luna C8
semi-prep columm (Luna 5 micro C8(2), 15 250xI0.0 min) using a gradient
system of 20/80 acetonitrile/water with 0.1% trifluoroacetic acid to 100%
~acetonitrile with 0.1 % trifluoroacetic acid in 20min. Total activity of the
2 1s disyploeiliot weib:8h CiaFuirtheenparificatioravasseffecte: b)éﬁbﬁ@l@ﬁti@i‘ngﬁtﬁ@e and

stirred WMREES 6 18r2PRak GRIWMN (VY RLGTS- PoRT @&Es%h%?m% §% Iesi ][‘Jﬁnged by

rf llowed b bsolute ethanol. The product was dilute
preparally el_ﬁ#? Shanst 186&@5%}%%5% EﬂSﬁnﬁ@ﬂiﬁefgr final analysis. 20
Synthe?%ﬁmt&héﬂeﬂ%Nﬂ@@@@HﬁW B QrdEKONIRE O MeQIAMNIG M in the
functxoﬂ‘all’ﬁd\bﬂ@lg%éa?ﬁ1@;@@&%@@%‘6@%@1%9%1&9{ fy %99% %hl9g de s less than 5
uM in dubhled hlrgn %m% solutlgrgs orL glggtav onlg‘Te 1 in methanol at réom
temperature. HieS A eV UnbBIPFe a0 pratstive G wrnd Ks
values bFeL?ﬁ’ftfﬁ@“rééMd% @Wé{w Yitrbethee asd filteragddvylel ditiestill more advantageous

that the fiftermé diateliniidate2ukmiclate: LZtNM@&Q%&Q@E Q§1£1%TJQ3%0%£3QC11\78%/
75 2 isgisprlved in.meianel Rhampiged ture treate Ath amine

for the (8.8 mblent temperature and stlrre'g und’era T UBAmBR puch are useful
or the ‘m R ’r%%l‘ﬂ%Bﬁdﬁ%@%W@daﬁéoﬂﬁ‘éfféé?é@éeéﬂﬁﬁégb@@ pisParatheeor. Such
dlseaSeSHPi@serdmsunah@n, Withetherlioiafford Rarlidine S dTAa&&Qﬁl@@lbmﬁté plifhisich as

postixe@%@ﬂélﬁ@ﬁ@%hi@!@é%@@@% Ké-ﬁ{i?gyeg Qf I\ﬁﬁ%WaS&Mtg] funcyc%rt]a\iulswns

|nd|n s, respectively. It is advantageous tha
painful {%“ﬁu s %euﬁ%e%g?ﬁ§ gufﬁﬁ ﬂ%lf%o&ﬁ’fﬁ%agﬁ% %Wé%@oéggé%?athv) central pain
syndronjesdpateially qwgemreiéa%:n@agéwmhmrmmaw dnddtiovalyesdie dess

postsurgihapdispsAldsatire (fégnpﬁﬁﬂﬂﬁ@?géﬁmg}gﬂir(@r%?ﬂ&tﬁﬁﬁ%%%ﬁlyvdgﬂfn%l Iétump pain)),
b gre ady att o and Kl values be less than 0.1 p
one anJtlﬁe fuﬁ%tlgtr%? %%%Hgll ﬁdlnﬁeé‘sé’gy}%"‘#é"é ive ?r%éﬂp?%égﬁf)%n%?'fﬂgﬂ pain

(musculag Efﬁﬁ%ﬁhfwzﬁ%@@ﬁf&}emmﬁs»% A5 e dsgTadl),Cheonic pain.

dysmennorhea, as well as pain associated with angina, and inflammatory pain of varied origins (e.g.
osteoarthritis, rheumatoid arthritis, rtheumatic disegse, teno-synovitis and gout), headache, migraine and
cluster headache, ciepression, anxiety, schizophrenia, stroke, traumatic brain mjury, Alzheimer’s disease,
cerebral ischemia, amyotrophic lateral sclerosis, Huntington’s disease, sensorineural hearing loss,
tinnitus, glaucoma, neurological damage caused by epileptic seizures or by neurotoxin poisoﬁing or by
impairment of glucose and/or oxygen to the brain, vision loss caused by neurodegeneration of the visual
pathway, Restless Leg Syndrome, multi-system atrophy, non-vascular headache, primary hyperalgesia,
secondary hyperaigesia, primary allodynia, secondary allodynia, or other pain caused by central
sensitization. Compounds of formula I may be used to prevent dyskinesias, particularly the side effects
accompanying normal doses of L- Dopa. Furthermore, compounds of formula I may be used to decrease
tolerance and/or dependence to opioid treatment of pain, and for treatment of withdrawal syndrome of

e.g., alcohol, opioids, and cocaine.
It is understood that compounds of this invention can be administered at prophylactically

effective dosage levels to prevent the above-recited conditions, as wel] as to prevent other conditions
mediated through the NMDA NR2B receptor.
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10 for the treatment and prophylaxis of diseases and disorders mediated
through the NR2B receptor. Such diseases and disorders include, but are

WO 28{1i#itad to, Parkinson's disease, neuropathic pain (such a&CT/US2004/017175
postherpetic neuralgia, nerve injury, the "dynias", e.g., vulvodynia,
phantoi4limb pain, root avulsions, painful diabetic neuropathy, painful
traumatic mononeuropathy, painful polyneuropathy), central pain
syndromes (potentially caused by virtually any lesion at any level of the
nervodssiystefs)p fiRchhbl poOsisy g catPrRIRSYRGEOMES (R Gther drugs that are used in

the treatnﬁléﬁ%&%%l%&?&ﬂ%ﬁ%&%& 0&R9 %}E&%Q%ﬂﬂ@c}ésglg&rgmgmﬁﬁjomp f%; \i?«;?ri])dh conipounds

bone and joint pain (osteoarthritis), repetitive motion pain, denta
SN ets A e rk e Bt et e —
used thergiai (genepatsaryely cgynpeolodigaliihcheonigopaiiof Hysmennowiea, Bsmpound of
Formula Well:a8 RAIRA5QGIAR, Wit ang i&@n@x@%ﬂﬂém@é‘@%%ch&t}@ﬁlggnposition

._._origins (e.g, osteoarthritis, rheumatoid arthritis, rheumatic disease,
contin R R AP AP e He .
pharmaceyspreasimesitinnicty thsahivophreriatitrokbidy shumatio bdaincimijany one or more other
active ingiZheimer sidiseassa LorebEal Bphglx?]ﬁlﬁa @”Blé@;ﬁq%“ﬁ %ﬁ?&ﬁé@%@ﬁl@f PSiRdients that
ntington's disease,,sensorineural. hearing.loss, tinnitus, glaucoma,
mey b L L e LR R A e
pharmaceyiabaip e psiiskfh &t afglacbed ahig/dl baygeinsdHasiditlovsietny agents;
(2) COX{ossitause Ghyrmeniatdegenergtionafdhaivisual @@ﬁhw%xa&@sﬂﬁﬁﬁéfﬁgm
o ONi I tj- - -vascular headache, prim .
et oc el O B SR gy
channel opfbeisiey O BHaP BATR EAERIEHBY e (QbTRATRRANEOMBEERES dl0) CABA-A
receptor ifgrinialars ay b&4Bed toprepentgyskingsiosppaticulaiypibe: sid@afiestahibitors:
L oA TRt f e g, ST S o 11
) rm m e use : and/c ) .
Dope: R A o Bl RSB N P raeE gt
pergolide epmmipersplel repioids; AHY eoidelinBnagits i< indersteddieh@lcompdopd$285 catechol
O—methylﬂiﬂﬁsfﬂmeﬂﬁmm”bﬁﬂmmgs%ﬁl&?@hﬂmlﬂééﬁp%ﬁ@;%\ﬁ? M@ﬁéﬂﬁﬁm oxidase B
V exgnt the above-recited conditions ell as to prevent other .
OO R the ETDA NI b T Qe e o amagonists
(26) NMBXH 603708 B TIUS 20RO L 72 TENE S )i sof 120 rriest erpripthein reuptake
inhibitorsUSBENN combinationwithrothen didgsitiahaigiuseeijfaleinhibitors (“SSNRI™): (29)

tricyclic Ahaal @é&y&r&‘ﬁgﬁtt%ﬁ%?&fﬁ%ﬁlﬁﬂ)@ B%Hh?l'a%@“@’iﬁ‘ft Q]%qu S".r%%%:drte; and (3%)

._conditions for which compounds of Formula I are use ucho
neurontin {gARPEINYhe administered, by a route and in an amount commonly

Creams, ointments, jellies, solutions, or suspensions containing the instant compounds
can be employed for topical use. Mouth washes and gargles are included within the scope of topical use
for the purposes of this invention. _

A formulation intended for the oral administration to humans may conveniently contain
from about 0.5mg to about 5g of active agent, compounded with an appropriate and convenient amount
of carrier material which may vary from about 5 to about 95 percent of the total composition. Unit
dosage forms can generally contain between from about lmg to about 1000mg of the active ingredient.

The conditions recited herein can be treated or prevented by the administration of from
about 0.01mg to about 140mg of the instant compounds per kilogram of body weight per day.

It is understood, however, that the specific dose level for any particular patient will

depend upon a variety of factors. Such factors include the age, body weight, general health, sex, and diet
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used therefor, contemporaneously or sequentially with a compound of
Formula I. When a compound. of 5 Formula | is used contemporaneously
wo Wiy QRe,er more other drugs, a pharmaceutical composition containing, .. -
such other drugs in addition to the compound of Formula | is prefeired. )
Accordingly, the pharmaceutical compositions of the present invention
include those that also contain one or more other active ingredients, in
addition to a compound of Formula I. Examples of other active ingredients
that be combined with.a compound of Formula I, either administered
of the P%%ng%i, S‘r'tﬁi'sth“é"s‘égn% LGB AE Gl e RIHERIGNS, FherEsiButirug
combinagion e ifsiteretend 19 wohr sietoigattanthidilatmnatong cgentsia (2) GOPe@mple,
inflamminbipiparisn(3) M@ﬁédﬂ%ly%éa@?@ﬂ% ?&PQIQQFH&% éﬁ}réﬂldiﬂ%cé‘é ﬂ%glt about 75mg
of he pPI0GKESS, ANd antagonists; () nitfic oxide synihase (NOS) inhibitars, (6)
“glycine site. artagoniate: (7) potassiGrPEHENneY Yiarerssirggbout 0.5mg to about 3.5g
pet paticRR daai s v st ameay bhritec {9y e atoita ohdnndhanitagoinists: £(a@about
0.01mg GABA-A Teeeptns OB (e:E pa GRAEBAN AIELENIREAIORISD (Ml eratively
about O_m%tvg;g(am@!gpﬁgg%%ﬁgngMé\A5’2 inhibitors; 15 (12) thrombolytic agents; (13)
opioids such as morphine; fl4f’neutrophi| inhibitory factor (NIF); (15) L-
Dopa; (16) carbidopa; (17) levodopa/carbidopa; (18) dopamine agonists
such aglisrdrseiptineyspergaliderpiamipexalelcropipinled Crwise:
anticholinergics; (20) amantadine; (21) earbi.dopa; (22) catechol
: smethyltrapsfer seé"gc MT") inhibitors such as entacapone and
d-MeBatt caponeﬁ%ﬁi&gﬁ A Bxidase B ("MAO-B") inhibitors: (24) opiate
agonists ol hritagomistsin@SEel T receptor agonists or angagonists; 20
TEA  (26) NMDAsreaeptaragonists or antagonists; (27) NK1 antagonists; (28)
TBSC] Selective se in reupt lf inhibitors ("SSRI") and/or selective serotonin
DME and norep?i?y%% !r%ilﬁnee tr%évt%?)é (éh!(r)lﬁleitors ("SSNRI"); (29) tricyclic
antidepre%ﬁﬁf%’ﬂé@?}a@@?norepinephrine modulators; (31) lithium; (32)
(+)-BINARIproate;(@and {3B)s(daieontphégabapentindidbHargams, ointments, jellies,
N20tBu solutions, Qrsuspensiens containing the instant compounds can be
DIPEA employed[gor topical use. Mouth washes and gargles are included within
“* the scope O {UpieaITIRE*BPthe purposes of this invention. A formulation
EtOAC intended féhthecorat administration to humans may conveniently contain
TBSOTffrom about¥l.5magte:apeMt Benef-active agent, compounded with an
appropriate and,.convenient amount 30 of carrier material which may vary
TBS from abouEfeDE‘S1 {0 érg%%%éygercent of the total composition. Unit dosage
THE  forms can'§BraidmEshtain between from about 1mg to-about 1000mg of
DMAP  the activedngredighiminde cenditions recited herein can be treated or
RT preventeqqgglmgﬁ%gggmgtration of from about 0.01mg to about 140mg of
the instanlt{compounds per kilogram of body weight per day.

h ours

min Minutes

bCM Dichloromethane

MeCN Acetonitrile

1PrOH 2-Propanol

n-BuOH 1-Butanol

EDC 1-(3-Dimethylaminopropy1)-3-ethylcarbodiimide hydrochloride
HOAt 1-Hydroxy-7-azabenzotriazole

~15-



It is understood, however, that the specific dose level for any particular
patient will 35 depend upon a variety of factors. Such factors include the
WO Z4E1568Y weight, general health, sex, and diet -14 WO 200RA0&3g8+/017175
PCT/US2004/01 71 7 5 of the patient. Other factors include the time and
route of administration, rate of excretion, drug combination, and the type
and severity of the particular disease undergoing therapy. For example,
inflammatory pain may be effectively treated by the administration of from
about O.0Img to about ¥RIHOTIBePresent@esyound per kilogram of
body weight per day, or alternatively about 0.5mg to about 3.5g 5 per
patient per day. Neuropathic pain may be effectively treated by the
administration of from about O. (ﬁf?ﬁﬂ*yﬂg%éout 125mg of the present
compound per kilogram of body Welght perday, or alternatlvely about
aofapbburs. SQ,Q@!B tient pem T?ll'dne abbrevjation used here ﬁGzF*

foltows-tnléSs speci % A M‘@Bn
alcoﬁ‘t‘)l CDI'1,1-Carbonyldii olgee“lfifA Triethylamine T ey

t-Bti(yldimethylsilyl chloride DMF Dimethylforrnamide (+)-BfNAP
(+)-2,2'- Bls(dlphenylphosphlno) 1,I-bingphthyl NaOtBu Sodiumt- butOX|de

aryl ﬁﬁgﬂ%& sopropyle,mylaamme SHDAG: ﬁ;h acetate 1’@,50;[;/{%)03
t-Butyldi iyl JEftate, T BS t- buty?dl ethylsilyl, THE TetrahyﬁrofN ra
DMAP Dlmethylammepwdme RT Roonj temperature It Hours min]

Minutes
a0 CHgora ] A JOL
(FhO) 1 a1 "\D%AN O ferar il o7 w “
TEA, teluene, 70T Q\/Nﬂg DIPEA/R-BuOH Q\/N\HHN
5 ) NaOH, diokans F a0 S

SCHEME 4

]
1. thiocarbonyldiimidazale

o}
aryl/\o/LN DME a{yl/\o/”\f\]
NHz 2. hydrazine H H
.,
s

F

F S
o :
1. (E10)4CH, cat HCH e
e,
2. reflux N S
10
SCHEME 5
o O
1. Acid bydrolysis <1/U\
aryl/\o/lki\% H ot hydrogenation aryl™ N H
N - N
o ~
- HetAr 2. coupling with acid HetAr
- F
15 Compounds of the present invention can be prepared according to the Schemes provided

below as well as the procedures provided in the Exami)}es. The following Schemes and Examples further

describe, but do not limit, the scope of the invention.
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DCM Dichloromethane MeCN Acetonitrile iPrOH 2-Propanol n-BuOH
1-Butanol EDC I-(3-Dimethylaminopropyi)-3-ethylcarbodiimide

wo Bydreehigride HOAt 1-Hydroxy-7-azabenzotriazole 15 15 WOt ts2004/017175
2004/108705 PCT/US2004/01 7175 METHODS OF SYNTHESIS
SCHEMES3 /IGW)O 30a) DIPEA, TESOTf, O COZEt HNHCI aryl SOH
aryl/IC\)oXN CHpClp aryl/(CH7)oe~N PhaP=Z OH OH CDI o b)
Select-Fluor, OMFO toluene, RT FO 00 /(CHz)a'a aryl \ Cool, PhzSiHz
aryl (CHz)o-a NaOH aryl/(GFIzo'a't \O"N O N ~O N~OpEt THE COeEt
NaOBu, (+)-BINAP ' CCO2H toluene, CH2CIZ, AT ~""""FFF 00 a)
O (GHo)o-n Il u t/(Ola (PhOXAMELGE YEIER YCIAr Y O N~H
DIPENN-RuUOH Hn;4

EXAMPLE 1

)L
O

(38.4R)-4-methyibenzy! 3-fluoro-4-[(pyrimidin-2-vlaminoymethyllpiperidine-1 -carboxvlate
R

TiHe

EXAMPLE 2

F
AT T

GR.45)-4-methylbenzyl 3-{luoro-d-{{pyrimidin-2-viamino)methylIpiperidine-1 -carboxylate

Step 1
Preparation of 4-Methylbenzy! 4-oxopiperidine-1-carboxylate:

Q/\O/”\&
O

4-Methylbenzyl alcohol (37.6 g, 308 mumol) was added to a solution of 1,1-
carbonyldiimidazole (50.0 g, 308 mmol) in DMF at RT and stirred for 1 h. 4-Piperidone hydrate
hydrochloride (commercially available from Sigma-Aldrich, 47.0 g, 308 mmol) was added, resulting in a

reaction mixture that was then heated to 50 °C and stirred for 15 h. The reaction mixture was diluted

with EtOAc and washed with 0.1 M HCI, H;O (four times), and brine, dried over Na,SO,, filtered and

-17 -



10

15

25

30

TEA, toluene. 700 NHy N 5 b) NaOH, dioxane 1400 FF SCHEME 4 O O

l. thiocarhonyldiimidazole aryt~\O N~ DMF ary1--~0'x'~ NHZ 2. hydrazine
WO WS NH? F F 1. (EI0)3CH, cat HCI 0 aryl~ O~N H 2, r4llid/seeeys)7175

FN_N 10 SCHEMES 0 1. Acid hydrolysis aryl*O NI ~H or hydrogenation

aryN H N N 'HetAr 2. coupling with acid ~HetAr F F 15 Compounds of

the present invention can be prepared according to the Schemes provided

below as well as the procedures provided in the Examples. The following

concenti@etiemegiantikanmiple sLicthendasepbe iy dadallinitoe §60P05 0% Bioac
in hexan%ﬁ%fb\éﬁ@&pma Jt@iwgn%ggééjtgg’z?%s fS%T}{ H’:E?gg 3”8%&310? . EXAMPLES |

'H NMR (400 MHz, CDCl3) 67.24 (d, 2 H), 7.15 (d, 2 H), 5.08 (s, 2 H), 3.79 (L4H), 245 (rs, 4 H)
2.31 (s, 3 H) ppm;

HRMS (ES) m/z 248.1281 [(M+FH)"; caled for C,H;;NO;;: 248.12871;

Anal. CyHiNO,: C, 68.03; H, 7.05; N, 5.59, Found: C, 68.00; H, 6.93; N, 5.66.

Step 2

Preparation of (£)-4-methylbenzyi 3-fluore-4-oxopiperidine-1-carboxylate:

O/U\N ©
ST,

A solution of 4-methylbenzyl 4-oxopiperidine-1-carboxylate (21.2 g, 85.7 mmol) and
diisopropylethylamine (71.3 mL, 428 mmol} in dichloromethane (425 ml.) was cooled ta 0 °C and
stirred. TBSOTE (29.5 mL, 129 mumol) was added slowly, maintaining the internal temperature below 5
°C. Aqueous NaHCO; (20 mL) was added and the layers were separated. The organic layer was washed
with NaHCO;, H,O (two times), and brine, dried over Na,SO,, filtered and concentrated to give the crude
TBS enol ether. '

The crude TBS enol ether was dissolved in DMF (125 mL) at RT. Selectilvor® reagent

| (commercially available from Air Products and Chemicals, Inc., 30.4 g, 85.7 mmol) was added and the

reaction mixture was stirred for 10 min. The reaction mixture was partitioned between EtOAc and H,O
and the organic layer was washed with H,0 (three times). The combined agueous layers were exfracted
with BEtOAc (two times) and the combined organics were dried over Na,SOy, filtered and concentrated.
The entire reaction above was repeated and the resuliing reaction products were combined to give the
title compound (40 g), which was used in the next step without purification. NMR and mass spectra}

data suggest the ketone functionality in the product exists as a hydrate.

"H NMR (400 Mz, CDCh) 6 7.24 (m, 2 H), 7.19 (m, 2 H), 5.18 (s, 2 H), 4.81 (brd, 1 H), 4.50(brd, I
H), 4.23 (d, 1 H), 3.90 (m, { H), 3.60 (m, 1 H), 3.35 (1, 1 H),2.58 (m, 2H), 2.35 (s, 3 H) ppmy;

HRMS (ES) m/z 284.1292 [(M+ID)"; caled for CaHisFNO,: 284.12937;

Anal. CigH;sFNO,»1.2 H;O: C, 58.61; H, 6.46; N, 4.88. Found: C, 58.28; H, 6.06; N, 4.72.
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EXAMPLE | 5JfON ."/NN F NJ QS,4R1-4 -methylbenzyf 3-fluoro 4-
rim din-2-vlamin meth} llpiperidine-1 carboxvlate 10 EXAMPLE 2 O \ O~N
wo bdoMbshE NJ (3R.4S)-0-methylben? NP 3
13-t'Inoro-4-Lpyrimidin_2-ylamino)meth iperidine-I carboxyfatle(' &/g %t%iﬁﬂil T
Preparation of 4-Methylbenzyl 4-oxopiperidinc-I-carboxylate: O O)~ Na O
20 4-Methylbenzyl alcohol (37.6 g, 308 mmol) was added to a solution of
1,1'- carbonyldiimidazole (50.0 g, 303 mmol) in DMF at RT and stirred for |
h. 4-Piperidone hydrate hydrochloride (commercially available from
Sigma-Aldrich, 47.0 g, 30S nmiol) was added, resulting in a reaction
Step 3 mixture that was then heated to 50 C and stirred for 15 It. The reaction
Prepardfibdigre was diluted 25 with EtOAc and washed with 0.1 M HCI, H,O (four
times), and brine, dried over Na2S04, filtered and -17 WO 2004/108705
PCT/US2004/017 175 concentratg)d. Purification by silica gel
chromatography (step gradient elum 10%, 25%, 50% EtOAc
07 TN ~

R COgEt

F

(Ey-4-methylbenzyl (B4 2—ethoxv-2—oxoethvlidene)-ﬁ’»-ﬂuoropiperidine—1-carboxy1ate

and

A
SO GN

F COsEt

(E)-4-methylbenzy} (Z)-4-(2-ethoxy-2-oxcethylidene)-3-f] uoropiperidine-1-carboxylate

To a solution of (+)-4-methylbenzyl 3-flucro-4-oxopiperidine-1-carhoxylate (40 g, 150
rumot) i toluene (200 ml.) at RT was added (carbethoxymethylene)triphenylphosphorane (63.0 g, 181
munol) and the reaction mixture stirred for 1 h. The reaction mixture was concentrated and purified by
silica gel chromatography (gradient elution: 10% to 20% EtOAc in hexanes) to give the olefins (3)-4-
methylbenzyl (E}—4—(2uethoxy—Z—oxoethylidene)—3—ﬂuoropiparidin&l—carboxylate and (£)-4-methytbenzyl
(Z)-4—(2—ethoxy—2—oxoethyiidene)~3mﬂuoropiperidine-l~carboxyla£e (41.0 g, 78% yield, 3 steps} as a 3:1
E:Z mixture. This mixture was utilized directly in the next step. A small sample of the mixture was

separated by silica gel chromatography for characterization purposes.

(£)-4-methylbenzyl (E)-4-(2-ethoxy-i—l-oxoethylidene)-3~fiueropiperidine-l~carb0xylate: white solid,
'H NMR (400 MHz, CDCl3) 6 7.26 (d, 2 H), 7.17 (d, 2 H), 5.98 (s, 1 H), 5.11 (s, 2H), 485 (m, 1 H),
4.18 (0, 2 H), 4.08 (br d, 1 H), 3.70 (m, 1 H), 3.55 (m, 1 H) 3.41 (m, 1 H), 3.33, (m, 1 H), 2.63 (brd, 1
H), 235 (s, 3H), 1.29 (1, 3 H) ppr;

HRMS (ES) m/z 358.1420 [(M+Na)*; calcd for C gH,,FNO,Na: 358.1425];

Anal. CisHpFNOy: C, 64.21; H, 6.58; N, 4.27. Found: C, 64.46; H, 6.61; N, 4.18.
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in hexanes) produced the title compound (42.4 g, 85% yield) as a clear oil.
'H NMR (400 MHz, CDCI3) 6 7.24 (d, 2 H), 7.15 (d, 2 H), 5.08 (s, 2 H),
WO B0I874H), 2.45 (br s, 4 H) 5 2.31 (s, 3 H) ppm; HRMS (E)nmizs2004/017175
248.1281 [(M+H)+; calcd for Ci4H,3N03: 248.1287]; _ Anal. C14H17NO3:
C, 68.03; H, 7.05; N, 5.59. Found: C, 68.00; H, 6.93; N, 5.66. Step 2 10
Preparation of ()-4-methylbenzyl3-fluoro-4-oxopiperidine-I-carboxylate: O
0 N ~O F A solution of 4-methylbenzyl 4-oxopiperidine-I-carboxylate (21.2
g, 85.7 mrnol) and 15 diisopropylethylamine (71.3 mL, 428 mmol) in
(- 4_meq1§:%orn%n1%l’;g£§q§§t 5 mL) was 2coc_)led to 0 C and_stirred. TBSOTT §29.5 _ “
T 26 mG) Was B00%T SRR AN thenenitirtehisbatitate: white solid,
H NMRYABWVBIZCCRGL 6 Ts2NEH T BB 120 ML) Was ddttedidnd the (ayers wWere(d, 2 H), 4.61
(m, 1 H)separated. Thg oraaniclayen vas washed it NaHCQ3; H2Q W0 5 1y 2 43 (. 1

H), 1.27 WI% ag}d brine, dried over Na2S04, filtered and concentrated to give
the crude TBS enol ether. 20 The crude TBS enol ether was dissolved in

HRMS (BN B8 HE§ BB Sekadetlior Fedbem O @bmasértialiy. available from Air
Products and Chemicals, Inc., 30.4 g, 85.7 annol) was added and the

Step 4; reaction mixture was stirred for 10 min. The reaction mixture was

Pren: &grtiti.oned between EtOAc and H20 and the organic layer was washed

reparationofi> o (three times). The combined aqueous layers were extracted

with EtOAc (two times) and the combined organics were dried over
Na2S04, filtered and concentrated.}25 The entire reaction above was

repeated and the resulting.reac % S were combined to give the

titte compound (40 gm usej@ next step without purification.

NMR and mass speetfat-gata suggest the-kKetone-fdrictionality in the

product exists as a hydrate. 'H NMR (40C§MH2, CDCI3) 6 724 (m, 2 H),

7.19 (m, 2 H), 5.18 (s, 2 H), 4.81 (br d, | H), 4.50(brd, | 301-1),4.23 (d, 1

~H),3.90 (m, 1 H), 3.60 (m, 1 H), 335 (t, 1 H), 2.58 (m, 2 H), 2.35 (s, 3 H)

+i-cis 5;;.“ LRk S ES) et 2anand Ivkbieptraiddnfol -Ciddd 13BN 04
284.1293]; Anal. C,4HsFNO04.1.2 H20: C, 58.61; I-1, 6.46; N, 4.88. Found:
C, 58.28; H, 6.06; N, 4.72.

O
Iona
., ACOEL
F

{(H)-trans 4-methylbenzyl 4 2-ethoxy-2-oxoethyl)-3-fluoropiperidine-1-carboxvlate

and

To a solution of the olefin mixture from Step 3 (10.0 g, 29.8 mmol) in toluene (160 mL)
and CH,Cl, (120 mL) was added diphenylsilane (3.53 mL., 29.8 mmol) and (R)»-BINAP (1.86 g, 2.98

~mmol). Sodium t-butoxide (0.29 g, 2.98 mmol) and CaCl (0.30 g, 2.98 mmol) were then added, the

reaction mixture was protected from light and stirred for 15 h. Additional portions of diphenylsilane
(2.76 mL), NaOtBu (0.29 g) and CaCl (0.30 g} were added and the reaction mixture was stirred at RT for
245, The mixtare was then filtered through celite and concentrated. Purification on silica gel (step
gradient elution: 5%, 10%, 15%, 25%, 30% EtOAc in hexanes) gave recovered starting materials (3.5 g,
35% yield), (*)-cis 4-methylbenzyl 4-(2-ethoxy-2-oxoethyl)-3-fluoropiperidine-1-carboxylate (5.0 g, 50%

-20 -
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18 WO 2004/10870,5 PCT/ US2004/0 17! 75 Step 3 Preparation of: O \\
~0)~ N COzEt 5 F (t)-4-meth
wo loenyi3-4-(2-ethoxy-2-oxoethylidene)-3-fluorop eridine-l-cq,r@p;&@,% V17175
and 10 O O'J~ N F CO2Et
()-4-methlbenzlz442-ethoxy-2-oxoethylidene)-3-fl~dine-larboxylat 15 To a
solution of ()-4-methylbenzyl 3-fluoro-4-oxopiperidine-I-carboxylate (40 g,
150 mmol) in toluene (200 mL) at RT was added
. (carbethoxymethylene)triphenylphosphorane (63.0 g, 181 nnnol) and the

yield) ai\%&*&?ﬁb@%ﬁ&?ﬁ@é{ﬁ%ﬂ for1eib relreaetibr miktupe pessidoncentrotesland 2 2.

129% yieldwrified by silica gel chromatography (gradient elution: 10% to 20%
ECOAC in hexanes) to give the olefins ()-4-

. me enzyl(E)-4-(2-ethoxy-2-oxoethylidene)-3-fluoropiperidine-l-carbox
f:i:)-us 4|g%gtttl11§%%e6§ﬁ I%g%h%%%wz—%%ethyl)&- uoropip)eridiue~I-Qae'boxylate: clear oil,y
H W&@ﬁa@etﬁ@@lﬁ%%@éwajﬁh@m—_tm@mipgﬂdh_ae-Hozamylmr(ﬂ:Q)g #.15(q, 2
H), 3.1078% il steps)aas 16}%3,12.55'%@4&5{@:35*‘(@1(‘1%&5{@.‘{‘%‘9tl”i—zr?,q.?E-‘?%y(m 2,

1.29 (& ﬁqhe{gext step. A small sample of the mixture was separated by silica
) romatography for characterization purposes.

" € N r
HRMS %&Wﬁéﬁ%l’cﬁﬁ%&ﬂ%ﬂ-(%&%@(ﬁ%xﬁ@tﬂylﬁéd@i@aﬂuoropiperidine-l-car
boxylate: white solid, 25 "H ivTMR (400 MHz, CDCI3) 6 7.26 (d, 2 H), 7.17

1-trandd I 48200 -85, (M, L.H) - 4.18 (q, 2 H), 4.08 (br
(rtrancd fﬁ;’%ﬁi% PR o S oG s Gl S
HNMR 440 Miis GBYL) 8 gy 4(dg é@sﬂ#? b FMRMS (E8T4n /4 B58 9420 3 H), 4.15 (q, 2
H), 2.81((m+R4&Y),; éaledtiod.C,BH2ZFNO4NE; 358.4425 nAnals Gx8HIRNOA Cim, 1 1), 1.22
(t.3 H) pfoth21; H, 6.55; N, 4.27. Found: C, 64.46; H, 6.61; N, 4.18.

HRMS (ES) mv/z 338.1699 {(M+H)"; caled for CgHysFNO,: 338.1762].

Step 5
Preparation of (i)«((cis)-S-fhmrod-{[(4-mcthyibenzyl)oxy]carbonyl}piperidin—dtvyl}acetic acid:

T'o a solution of (£)-cis 4-methyibenzyl 4-(2-ethoxy-2-oxoethyl)-3-fluoropiperidine-1-
carboxylate (10.0 g, 29.6 mmol) in THF (50 mL) was added aqueous NaOH (IM, 50 mL). The reaction
mixture was stirred at RT for 5 h and then diluted with BtOAc apd 1M HCL The layers were separated
and the aqueous extracted with EtOAc twice. The combined organics were washed with brine, dried
over Na,SQ,, filtered and concentrated to give the title compound (9.1 £) as a white solid which was used

in the next step without further purification.

"H NMR (400 MHz, CDCl;) 6 7.24 (d, 2H), 7.15(d, 2 H), 5.08 (s, 2 H), 4.79-4.16 (mm, 3 H), 3.05-2.75
(m, 2H), 2.59 (dd, 1 H), 2.36 (dd, 1 H), 2.31 (s, 3 H), 2.20-2.02 (m, 1 H), 1.60 (m, 2 H) ppm;

HRMS (ES) mv/z 310.1457 {(M+H)*; caled for CgH,, FNO,: 310. 1449].

Anal. CygHyuFNO,#0.15 HyO: C, 62.13; H, 6.52; N, 4.53. Found: C, 61.55; H, 6.37; N, 4.41.

-21 -
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WO g’-@- “egmlbenzyl(Z)-4-(2-ethoxy-2-oxoethylidene)-3-f|uoropiperidine-l-car
oxylate: white solid, 'H NMR (400 MHz, CDCI3) 6 7.24 (d, PH}/7S18d} 17173
2 H), 6.41(m, 1 H), 5.82 (s, I H), 5.11 (d, 2 H), 4.61 (m, 1 H), 4.38 (brd, 1
H), 4.16 (g, 2 H), 3.05-2.95 (m, 1 H), 2.9-2.75 (m, 2 H), 2.33 (s, 3 H), 2.13
(m,1 5H), 1.27 (t, 3 H) ppm; FIRMS (ES) nr/~. 358.1422 [(M+Na)'; calcd
for Ci$H27FNO4Na: 358.1425). Step 4: Preparation of: 10 O N ".0.
Step 6 ~C0O2Et F (I-cis 4-meth lbenzvl 4-(2-ethoxy-2
r3:flug idine-t-carboxylate, 1 0 CO2Et. F ()-trans
R R R e s R
a solution of the olefin mixture from Step 3 (10.0 g, 29.8 nunol) in toluene

(160 ml-) and CH2CI2 (120 mL) was idded diphenylsilane (5.53 mL, 29.5

3 7Sadium t-butoxide (0.29 g,
2.98 nanol) and CuCl (0 /o 2.98 mmo@e theg,?added, the 25
reaction mixture was protééted from light and stirréd fér 15 h. Additional
portions of diphenylsilane (2.76 mL), NaO{Bu (0.29 g) and CuCl (0.30 g)
were added and the reaction mixture was stirred at RT for 2411. The
mixturefwas then filtergad through celite and concentrated. Purification on

silica gel (step gradient SitiisHs 595 469 18950 359+30% EtOAC in
methylbﬁg)‘ggﬁé@):@'Q@@'ﬁéﬁ@@é@éd%}éhmmatéﬂé{[’sg(,gl5@mﬁ@@yield@n@(—ﬁi}&i) was added
triethyladimeatttythanzys 4-(2rethony dpaxpatiiisisiiorqpineriding:| ﬁ@f%ﬁt%‘he reaction
mixture (Rh8220% 70 °C and stirred for 20 min. A mixture of dioxane (50 mL) and 1 M NaOH (S0
mL) was added and the reaction mixture was cooled to RT. The reaction m;iture was concentrated to
remove the dioxane and extracted with BtOAc three times, dried over Na,SQ,, filtered and concentrated.
The residue was suspended in CH,Cl,, stirred for 30 min, and the white preciptate Hiiltered off. The

filtrate was concentrated to give crude product (7.5 g) as a yellow oil, used directly in the next step. An

analytical sample was purified by silica gel chromatography (gradient elution: CH,Cl, to 80:20:2 CH,Cl,
: MeOH : NH,OH) for characterization:

"H NMR (400 MHz, CDCl) 8724 (4, 2 H), 7.15(d, 2 H), 5.08 (s, 2 Hj, 4.90-4.18 (m, 3 H), 2.95-2.75
(m. 2 H), 2.79(dd, 1 H), 2.70(dd, L H), 235 (s, 3 H), 1.59 (m, 3 ) ppm;
HRMS (ES) m/z 281.1658 [(M+H)*; caled for C sHaFNL O, 281.16601.

Step 7

Preparation of:

O

0

H
N N
“hgy Y N
|
N~

(3S.4R)-4-methylbenzyl 3-fluore-4-[{ pyrimidin-2-yvlanmino)methylIpiperidine- l-carboxylate

T

and
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20 WO 2004/108705 PCT/US2004/1117175 yield) and (!-)-trans
4-methylbenzyl 4-(2-ethoxy-2-oxoethyl)-3-fluoropiperidine-I-carboxylate
WO @NR/g0s12% yield). ()-cis 4-methylbenzyl PCT/US2004/017175

4-(2-ethoxy-2-oxoethyl)-3-fluoropiperidine-l-earboxylate:clear oil, 5 'I3
N.MR (400 MHz, CDC13) S 7.25 (d, 2 H), 7.15 (d, 2 H), 5.10 (s, 2 H),
4.804.20 (m, 3 H), 4.15(q, 2 I-I), 3.10-2.73 (m, 2 H), 2.52 (dd, | H), 2.35
(s, 3 H), 2.30 (dd, 1 H), 2.10 (m, 114), 1.72-1.48 (m'2 H), 1.29 (t,3F)ppm;
HRMS (ES) m/z 338.1689 [(M+H)'; calcd for CIBH25FNO04: 338.1762]. 10
()-trans 4-methylbenzyl O
4-(2-ethoxy-2-oxoethyl)-3-fluoropipéridine-l-carboxylate: clear oil, '"H NNIR
(400 MHz, CDCI3) S #24%¢, 27y, 7 ~214), 5.08 (s, 2 H), 4.50-3.95
(m, 3H),4.15 (q, 2 H), 2,81 (hrt, 2 H), 2.70 (br §} 1 H), 2.35 (s, 313),
2.17 (m, 2 I-1), 1.897(bbl;"TH), 1.25 (m, TH), Iv22 (i ppm; FIRMS
(ES) ndz 338.1699 [(M+l)"; calcd for CI5H25FN04: §E621. 15 Step 5
Preparation of ()-((cis)-3-fl
uoro-1-{[(4-methylbenzyl)oxy]carbonyl}piperidin-4-yi) acetic acid: O O'J~

(BR’4S}ﬁmﬁmﬂ”nWb@ﬁwl@ﬂdﬁﬂﬁdmﬁir@?eﬁﬁlﬂﬂmfﬁ&tmRZVJ:ridine—l—carboxvlate
4-(2-ethoxy-2-oxoethyl)-3-fluoropiperidine-I- carboxylate (10.0 g, 29.6
mmol) jlnw-(;R'E'eEa]@OtJQelg) was added ag(a;eous NaOH (IM, 50 mL). The

 reaction mixture was Stirred A R 6T BB dicrele (it eronghagozy! 4-

(amnomgiyyii S fhepepiysiinydreasepatatet emt. thé adicbuseRtradtedivitbpyrimidine (1.51

g 132 nﬁmﬁl\ga wmﬁ%n%%eﬁeoémﬂmr@mf@fmr@ m%?hqdltat\fubep ing. &%?e?g%lﬁj e mirtures

heated tPVaT I i nd.concentrate ive the title.compound (9.1 g

dilutod aa %‘ hite solid v?ﬁ?chi%vgé%sfgg Hlnh’ t[ﬁeﬂ é(é;ges’i%aﬁ WitrBLt ity combinicd and

tuted IEHRCAIS AN HNNR b0 Mubyern eas s er7raad dnd th) oraso(d a2 Hyh&106th 1.0
and bringsdefpvar 70426 finr3iH)d 305 eAtvHed. Purification by silica gel chromatography
(gradient elution: 1:1 hexanes:EtOAc to BtQAc) gave racemic cis-4-methylbenzyl 3-fluoro-4.-

[(pyrinﬁdi11~2~«ylamino)methyl]piperidine—l-carboxylate (6.9 g, 65% yield, 3 steps) as a white solid.

The enantiomers were separated by preparative HPLC on a ChiralPak AD column (5 cm
x50 e¢m, 20uM) with MeOH:MeCN (15:85, 150 ml/mun) as elnant. The HC salt of Example 1 was
prepared by dissolving (35,4R)-cis-4-methylbenzyl 3-fluoro-4-{(pyrimidin-2-ylamino)methylpiperidine-
[-carboxylate (6.9 g, 19.3 mmol) in iPrOH (100 mL) at 65 °C. A solution of HCI in iPrOH (1.608 M,
12.6 mL, 20.2 mmol) was added and the solution was slowly cooled to RT over 15 h. E;O (25 ml) was
added, the mixture stirred for 3h, cooled to 0 °C, stirred for 1h and filtered to give (38 4R)-4-

methylbenzyl 3-fiuorom4—[{pyrimidin-Z—ylamino)methyl}piperidine—1~carboxy!ate hydrochloride as a
white solid (7.0 g, 92% recovery).

The hydrochloride salt of (3R.45)-4-methylbenzyl-3-fluoro-4-[(pyrimidin-2-

ylamino)ymethyl]piperidine-1-carboxylate was prepared using a similar procedure.

(35,4R)-4-methylbenzyl 3-f1u0r0~4—[(pyrimidin-2~y!amin0)methyl]piperidine-l-carboxyiate*HCl:
falp ~36.4° (¢ 0.17, MeOH);

Melting Point 149-150 °C;

"H NMR (400 MHz, CD;0D) 8 8.58 (brs, 2 H), 7.21 (d, 2 H), 7.17 (d, 2 ), 6.99 (1, 1 H}, 5.06 (s, 2 H),
4.79 (m, 1 1), 4.42 (1, 1 H), 4.21 (d, 1 H), 3.60 (dd, I H), 3.50 (dd, 1 H), 3.15-2.80 (m, 2 H), 2.30 (s, 3

- HY, 210 (m, 1 H), 1.61 (m, 2 H) ppm;

23
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(m, 2 H), 2.59 (dd, 1 H), 2.36 (dd, 1 H), 2.31 (s, 3 H), 2.20-2.02 (m, 1 H),
1.60 (m, 2 H) ppm; 30 HRMS (ES) n+/z 310.1457 [(M+H)+; calcd for
WO RNBHYTENO4: 310.1449]. Anal. CL6H1OFN04.0.15 H20: C, 82X TAI008/817:475

N, 4.53. Found: C, 61.55; H, 6.37; N, 4.41. 21 WO 2004/14)8705
PCT/US2004/017175 Step 6 Preparation of ()-cis-4-methylbenzyl
4-(aniinomethyl)-3-fluoropiperidine-f-carboxylate: O O NO-,,,-NH2 F5 To
a suspension of crude acid ()-((cis)-3-fluoro-I-f [(4-

HRMS (Hfipthylbenh ryioxwearbonybpipeigdim4yliacesic acidj(9.1 g, 29.4 rurnol) in

Anal. C,,i9]4808 (30l ) Was added trigthylamine (10.3.mL,, 73.5-hungl) @.r:l?; N, 14.16.
diphenyiphosphoryl a.zide (9.52 mL, 44.1 mmol). The reaction mixtre
was heated to 70 C and stirred for 20 min. A mixture of dioxane (80 ml-)

(3R AS)-aneth b NafI3 -0 10 Al wias diddz sl andoth erseiaalipiparidine g Wad oxylate <HCL:

[o]p +34.90Ql@d to ﬁg'@ﬂme reaction mixture was concentrated to remove the

Melting Pdi.%>t<aln%_a§80§)§tracted with EtOAc three times, dried over Na2S04,

1 © f‘l‘\ﬂereél Adconcentrated. The residue was suspended in CH2CI2, stirred

H NMR {43 0/im CEhe e Wit precigiaté flkéded Bif. THe (diltrate Wwas (t, 1 F), 5.06 (s, 2 H),

479 (m, concenfrated 19 giver qrudeHroduclae -» g), assa yellogils ysedsditgetydh 2 30 s, 3

. 2.10 (08 MNg t;ste A5| nalytical sgmple was purified by silica gel
) (ﬁror}r?étogrgr%yﬁﬁ rgall}é’nt elution: CHZCI2 to 80:20:2 CH2C12 15:

HRMS (Babeyr35Ri1 870 18P crsalulcteriz afibr™ON MR- (408]MHz, CDCI3) 8 7.24
Anal. Croltl;ENE), HIS (SR M T 5 080(SH2611); K 904718 (ad H)5R2352, 62 7(W, .50.
H), 2.79 (dd, 1 H), 2.70 (dd, 1 H), 2.35 (s, 3 FI), 1.59 (m, 3 1-I) ppm;

HR-MS (ES) m/z 281.1658 {SM+H * calcd for C15}L,FN,Q2: 281.1660]. 20
Step 7 Preparation of; 0 L3AMPLES3 and 4

.
O

(-)-trans-4-methylbenzyl 3-fluoro-4-[{pyrimidin-2-ylamino)methyllpiperidine-i -carboxylate (Example 3)

T

and {(+)-trans-4-methylbenzy] 3-fluoro-4-f( pvrimidin—?,—vlamino}methvl}piperidine— [-carboxyvlate

(Example 4)

The title compounds were prepared from (£)-trans 4-methylbenzyl 4-(2-ethoxy-2-
oxoethyl)-3-fluoropiperidine-1-carboxylate (Examples 1 and 2, Step 4), utilizing the procedures

described in Steps 5, 6 and 7 from Examples 1 and 2.

(-)-trans-d-methylbenzyl 3-fluoro-4-[(pyrimidin-2-ylamino)methyllpiperidine-1-carboxylate <HCI:
[c]p —11.5° (¢ 0.22, MeOH);

Melting Point 113-114°C;

'HNMR (400 MHz, CD50D) & 8.80-8.39 (m, 2 1), 7.24 (d,2H), 7.15(d, 2 H), 7.00{, 1 H), 5.08(s, 2
H), 4.49-4.21 (m, 2 H), 4.00(d, 1 H), 3.81(dd, IH), 3.58(dd, 1 H), 2.95 (m, 1 F), 2.31 (s, 3 H), 2.12
(m, 1 H), 1.90 (m, 1 H), 1.34 (m, 1 H) ppm;

HRMS (ES) m/z 359.1867 {(M+H)"; caled for CoHaFN,O,: 359.1878).

Anal. CyHFNLO,HCIH,O: C, 55.27; H, 6.35; N, 13.57. Found: C, 55.08; H, 6.11: N, 13.36.

-4 -



OJ'NH NNFN 25 (3S.4R)-4-methVIbenzyl
3-fluoro-4-((pyrimidin-2-ytanunomethyllniperidine- I-carboxylat and -22
WO W@ 2RGH 108705 PCT/US2004/017175 O ~INO HN N F Npryusaoogo1717s
~R.4S)-4-methylbenzyl 3-fluoro-4-f(nyrimidin-2-Vlamino)meYh |
iperidine-1 _carboxylate 5 Two sealed tubes were each charged with a
mixture of crude ()-cis-4-methylbenzyl 4-
(aminomethyl)-3-fluoropiperidine-I-carboxylate (Step 6, 3.7 g, 13.2 mtnol)
and 2-chloropyritnidine (1.51 g, 13.2 nunol) in
n-butanol/diisopropyl-ethylanune (1:1, 13 m-). The tubes were sealed and
(+)-trangyfampsthyilesrbdderie-4 A O iavidistitrathiond) meAfitipoooiitig o RitliRelate <HCL:
{o]p +1or@aetibn7mixd@res were combined and 10 diluted with EtOAc and sat
Melting PlaH¢@3; hhe layers were separated and the organic was washed with
5 i H20 and lbrine, dried over Na2SOa, filtered and concentrated.
H NMR g1k §- By Ui Sod-Atbimatodiaphy (doradieht kkidii1:1.00 (¢, I H), 5.08 (s, 2
H), 4.49HeXahes?EHDADDEIOAC) gaveIdacemic. sisdamathytbenzyl 3-fyososfrs 31, 2.12

(m, 1 H},[(p_yfjrmgiplg):yhaﬁgiﬂg’)r{r@g%llpiperidine-l-carboxylate (6-9 g, 65% vyield, 3
"he enantiomers were separated by

s) as a white solid, 1
HRMS G%ri%ﬁ KRCRLAEAD e ML AR ES A TS &Ik 50 cm, 20M) with
Anal. CioaBHMETCNI8: 85 5150; AL At Mad eliantolihe &GS sa)trafExample 1s.
10 , was prepared by dissolving (3S,4R)-cis-4-methylbenzyl
3-f|uoro-4-[(pyrimidin-2-ylamin%&%ﬁp@ridine- I-carboxylate (6.9 g,
19.3 nnnol) in iPrOH (100 mL) . ’A"solution of HC1 in iPrOH (1.608
M, 12.6 mL, 20.2 nunol) was added and the solution was.slowly cooled to
Preparaf®h ofter 15 h. Et,O (25 mL) was 20 added, the mixture stirred for 3h,
cooled to 0 C, stirred for Ih and filtered to give (3S,4R)-4- methylbenzyl
3-fluoro-4-[(pyrimidin-2-ylamino)methyl]piperidine-I-carboxylate

hydrochloride as a Q/[L
SAReV
Ty N N\
I

ST

15

(35.4R)-N-{(3-cis-fluoro-1-{[(1R.2R)-2-phenvlcyclopropyl]carbonyl Iniperidin-4-vhmethyllpyrimidin-2-

ampine

o O
OO, e YO
"-,,” I N .“"-'I N ) N
i \;\i( s 2. coupling with acid I - 7\1/ -

20 F P F o

(35,4R)-4-methylbenzyl 3-fluoro-4-{(pyrimidin-2-ylamino)methyl]piperidine-1 -
carboxylate (Example 1) (400 mg, 1.16 mmol) was dissolved in 3N HCl {4 mlL), heated to 50 °C and
stirred for 1h. The reaction mixture was concentrated and the crude amine hydrochloride dissolved in

25 DMF(3mL)atRT and (1R,ZR)-2-phenylcyclopropanecarboxylic acid (188 mg, 1.16 mmol) {prepared as
described by T. N. Riley and C. G. Brier, J. COrg. Chem, 15, 1187-1188, 1972), EDC (222 mg, 1.16
mmol),; HOAt (158 mg, 1.16 mmol) and triethylamine (323 ul., 2.32 nunol) were added. The reaction
mixture was heated to 70 °C and stirred for 10 min. After cooling to RT, the reaction mixture was diluted

with EtOAc and ;0. The layers were separated and the organic was washed with H,O and brine, dried

~25 -
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white solid (7-0 g, 92% recovery). The hydrochloride salt of
(3R,4S)-4-methylbenzyl-3-fluoro4-[(pyrimidin-2- 25
WO 20p4i{iRd)tnetinyl]piperidine-I-carboxylate was prepared usingP4 EifHikap-4/01717s

procedure. (3S,4R)-4-methylbenzyl 3-flu oro-4-[(pyrimidin-2-ylamino)
methyl] pip eridine-I-ca rb oxyla teH C1: [ct]o -36.4 (c 0.17, McOH);
Melting Point 149-150 C; 30 'H NMR (400 MHz, CD30D) S 8.58 (br s, 2
H), 7.21 (d, 2 H), 7.17 (d, 2 H), 6.99 (t, 1 H), 5.06 (s, 2 H), 4.79 (in, 11-1),

over NaQ%)AZi(mr&di)]dﬁhaﬂcédh dtdd), @jﬁﬁdﬂﬂ)ﬂ%ﬂﬁﬂ&-@@e(@ﬂjcﬂnﬂb oRIRr ?-g&%n efution: 1:1

ol P45 A MBSO G e e RO A0S

white so 161"@19 SAPRAOY 389°Pa78triathts thopsENrO eIl \2h1c11 QaEPIBFaRT; ipfa similar
manner (g7 idcAKe06a Eoamngl=C, &é22; H, 6.37; N, 14.16.
(3R,4S)-4-methylbenzyl
3-flugro-4-[(pyrimi(iin-2-ylamino)methyl]piperidine-1-carboxylate HCC 5
(oo 1641487236518, MeOH); Melting Point 149-150 C; 'H NMR (400 MHz,
Melting POB30M)18%8(58 (br s, 2 H), 7.21 (d, 2 H), 7.17 (d, 2 H), 6.99 (t, 1 H), 5.06

'H NMR «mm EBLDY S1gHD A2 terl H)y 4 %,15%1#1)7 %L' 1%27%(2 Bre0d49 m, 2

o sosd B tatioin S a0y it S S

L75 <m IAFHall @@H%ﬁMéM@I@E}PQﬂC 56. 50: H, 6.24: N, 13. 87 Found C,
56.68: H, 6.27: N, 13.80. EXAMPLES 3and4 O O~1'NH NN 15

HRMS (E(S'?fy/a"i}:%#l ﬂ}dﬂ%ﬂz ﬁcgltlor% hﬁ%ﬁi@“g”% 41?%1 uno)metlryllp

eridine-|-car oxy at xam e’ trans-4-methylhenzyl 3-f1
Anal. CoHFNLO-HCI-H,O 41; N, 13.70. Found: C, 58.57; H, 6.44; N, 13.54.
EXAMPLE 6
X
O N H
N\(s
\
[
)

()-cis-d-methvlbenzyl 3-fluoro-4-{( 1.3.4-thiadiazol-2-vlamino)methy!ipiperidine- 1-carboxylate

Step 1

Preparation of:
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35

uoro 4-f(pyrinudin-2-ylanuno)methyl]piperidine-l-carboxylate (Example 4
20 The title compounds were prepared from ()-trans 4-methylbenzyl
w0 Ai(Ri1ethexy-2- oxoethyl)-3-fluoropiperidine-I-carboxylate (Exq,@p)g y ngmq”75

2, Step 4), utilizing the procedures described in Steps 5, 6 and 7 from

Examples | and 2. 25 (-)-trans-4-methylbenzyl

3-fluoro-4-[(pyrimidin-2-ylamino)methyl]piperidine-1-carboxylate HCI: [a]O

-11.5 (c 0.22, MeOH); Melting Point 113-114C; 'H NMR (400 MHz,

CD30D) 8 8.80-8.39 (m, 2 H), 7.24 (d, 2 H), 7.15 (d, 2 H), 7.00 (t, 1 H),

5.08 (< 3°Ijom 92491 friveh i henzgbid mMyns: 8 1 (dd ] dir)pigeBBlifdel -darboxylate
(Exampld), 29665200 k), 2.31 fsnd)HHh), 1I2ME (B(Mwis ?&Idé;l%’oﬁlgs% 5) I\%Z%%d(%d lesoled

o . 7 [ H)": CO_l - y " .

o A bl L O 4B B B S g minare
was St‘“‘if‘g%ﬁ d” U510 efh Ry aband A RRe GO0 ALY ST 0 PEA WSRO ature for
1 h. Hydrzing P8)6@-atrahédd=melinptisenzyladded and the reaction mixture stirred for ar additional
30 minutSs QY Q=A-hRYHMIGIR Wiy L%‘Hé'ElQ){E&e\UlYéLpAHE gglﬁ%fé& %ﬁglo é}&?}e{:i/l_tlﬁ%l' 'I{wa\g rc.l)rganic

+16.3 (c 0.17, McOJ-1); Melting Point 113-114C 5 "Il NMR (40( z,
layer Wasd’ﬁ?é%éﬁ’é"é‘f’é R Ay oss ppoBiqy, A b pye Hner(eyar ppdium sulfate
and solveniagaroratefin 12492402 Ve r RIpraiGo (dabdH)] IBlc(adh db1)) 358:{ddardd with
methanolff 1), ALY ar@fiked) t2e32 ($03dd)oRud2idBbdufiphuh0 (M, 1 H), 1.34 (nr, 1

H) ppm; HRMS (ES) m/z 359.1873 [(M+H)4; calcd for CLOH24FN40,:
. 359.1878]; Anal. C[9H23FN40,-HCI-HO: C, 55.27; H, 6.35; N, 13.57. -
HINMR £ibe, 534804, { b N 2183821 (IEXAMPLES “FHidsatatior o, @504.20 (br
m, 3 H), N/N\s, 2 H), 3.80-3.55 (m, 2 T1), 3.05-2.70 (m, 2 H), 2.38 (s, 3 H),%.10 (m, 1 H), 1.60 (m, 2 H)

ppoy;

Step 2

{-)}-cis-4-methylbenzyl 3-fivoro-4-[( 1.3 A-thiadiazol-2-ylamino)methyllpiperidine-1-carboxylate

A suspension of (£)-cis 4-methylbenzyl 4-] [(hydrazinocarbonothioy!) amino}methyl }-3-
fluoropiperidine-I-carboxylate (180 mg, 0.51 mmol) in ethanol (10 mL) was treated with triethyl
orthoformate (151 mg, 1.02 mmol) and concentrated HCI (0.01 mL.) and stirred at room temperature,
under nitrogen, for 18 h. After all solids had dissolved, the reaction mixture was heated to reflux for LS
hour, cooled to room temperature and the volatiles evaporated. The residue was partitioned between ethyl
acetate and dilute sodium bicarbonate solution, the organic layer washed with brine, dried over sodium
sulfate and solvent evaporated. The crude product was purified by gradient elution on sifica gel (50%
ethyl acetate: hexane to 20% methanol: ethyl acetate) to give the title compound as a white solid. The (-

J-enantiomer was separated and the hydrochioride salt formed as described in Examples 1 and 2 Step 7.

[odp —47.4° (¢ 0.17, MeOH);

Melting Point 115-117°C; :

"H NMR. (400 MHz, CDCl3) 8 8.37 (s, L H), 7.25(d, 2 H), 7.16 (4, 2 H). 6.57 (brs, 1 H), S.iO (d, 2 Hj,
4.79 (dd, 1 H), 4.56 (m, 1 H), 4.29 (m, 1 H), 3.44 (d, 2 H), 3.10-2.77 (m, 2 H), 2.35 (s, 3 H), 2.2 (my, | H),
1.63 (m, 2 Hj;

HRMS (ES) m/z 365.1437 [(M+H)"; calcd for C;,HaFN,O,S: 365.1442].

Anal. CvHo FNLO,S: C, 56.03; H, 5.81; N, 15.3;7. Found: C, 55.82; H, 5.74; N, 15.11.

-7 -
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15

15 F (3S.4R)N-((3 cis-fluoro-I-{I(IR.2R-2-phen~Icyclopropyllcarbo~l amine
00 O"fl'1l. HCI ..... ~N "/, H ~N NN~ 2. coupling witt N\\NFJFJ 20

WO ¥/ HIR302-methylbenzyl PCT/US2004/017175
3-fluoro-4-[(pyrimidin-2-ylamino)methyl]piperidine-I - carboxylate (Example
1) (400 mg, 1.16 mmol) was dissolved in 3N HCI (4 mL), heated to 90'C
and stirred for Ih. The reaction mixture was concentrated and the crude
amine hydrochloride dissolved in 25 DMF (3 mL) at RT and
(IR,2R)-2-phenylcyclopropanecgraxylig acid (188 mg, 1.16 mmol)
(prepared as described by T. N. Riley and C. G. Brier, J. Org. Chem, 15,
1187-1188, 1972), EDC (222 mg, },16 ramol); HOAt (158 mg, 1.16 nunol)
and triethylamine (323 ILL, 2.32 nnjjiol) were added. The reaction mixture
was heated to 70 C apd Stigréd-for 1oymin~After cooling to RT, the
reaction mixture was '@o with Et%ﬁf). The layers were
separated and the orgariic was washed with ine, dried -25 WO
20041108705 PCT/OS2004/0 1 7 1 75 gpver Na2SGM, filtered-and
concentrated. Purification by silica gel chromatography (gradient elution: L
1 hexanes:EtOAc to 90:10:1 EtOAc:MeOH:NH40H) gave the title

L%L@é@@%ﬁ@@}z L 1 hytipmpadine wasboxylate:

characterized as the hydrochlorid aIt, which was preared in a similar

manngf,to, ' \ai I;xargl.l tep.7. 9 [']o - }4 c0.221,
OB TR P2 ot s ) ks
oxoet yﬂfﬁ?}@ﬁé@aﬂ?%:Cﬂeﬁ(fr\%ﬁmw@f {endH) SABSMID R, (116820 es
described(jin, ExMppB:55 {nd, 22 $4¥p3 3hing, i)y 2186 thiallikh12 8%éMod 3 hescrived in

ExampleZ3@4 10, (Padi I séparate i A ]Ch‘?é My l-xla .n 2
! HRMS%((I)—%S) sk [(‘%ﬂ*ii'? %@f?%—y{égﬁé SR b jind 2 Step 7

folp +37.1° (¢ 0.56, MeOH);
Melting Point 93-95 °C;
"H NMR (400 Mz, CDCL) § 8.36 (s, LH), 7.28{d, 2 H), 7.19 (d, 2 H), 6.56 (br s, 1 H), 5.04 (5, 2 H),

4.45 (m, 2 H), 417 (m, L H), 3.56 (m, 2 H), 2.80 (m, 2 H), 2.35 (s, 3 H), 2.10 (m, 1 H), 1.96 (m, | H),
1.39 (m, I H) ppm;

HRMS (ES) m/z 365.1432 {(M-+H)*": caled for Ci7HpFINLO,S: 365.1442;
Anal. C;Hp FN,0,8+0.25 H;0: C, 55.34; H, 5.87: N, 15.19. Found: C, 55.50; H, 5.61; N, 14.81.

S8 -



Anal. C20H,3FN40HCIH,O: C, 58.75; H, 6.41; N, 13.70. Found: C, 58.57;
WO 2004/1d76:.44; N, 13.54. 15 EXAMPLEG6 O -~~ WO~-NH NSFN_N (-)cis
4-methvibenzyl 3-fluoro-4 I(1,3.4-thiadiazol-2-viamino)methyllBipétidine- 7
carboxylate 20 Stepl Preparation of: O O'J~NNH, ~YN\FS 25 ()-cis
4-methylbenzyi 4-{ ((Irydrazinocarbonothioyl)aminolmethyl
}-3-fluoropiperidine-l-carboxylate -26 WO 2004/108705 PCT/US2004/0 1
o yo ooy LTS5 A solution of (+)-cis-4-methylbenzyl
WHATTS ("{‘%i\[fgfﬁ)lrﬁ%methyl)-3-fluoropiperidine-I-carboxyIate (Example 1, Step 6)

(200 mg, 0.71 mmol) in DMF (2 niL) was added dropwise to a stirred and

cpol
DiM

ed @ggﬁgg&gqlgj&@%gfggfm/gi@jdazole (127 mg, 0.71 nunoal) in

F (4 mL). The reaction mixture was stirred for 30 nun, the cooling

bath removed and the reaction mixture stirred at room temperature for 5 1

h.H

mixture stirred for an additighal 0 minutes. Th

ydrazine (0.066 mL, 2.14 nunol) was then added and the reaction
ti6H mixture was

poured into water and extracted ith@thyl acefate. The organic layer was

was

over sodium sulfate and solvent Evaporatéd in\vacu

hed with saturated sodium bicarbonats-sejutibetwajer and brine, dried
give crude

product as a solid. The crude solid was triturated with =

(1

or a pharmaceutically acceptable salt thereof, wherein

{{utAr 5 S Or 6 o &
mense . - t une
lb Iﬁ(i [lc(.(iloaloﬂ'la[[(: £1ng Con aLru
[hlaZO[ Y E, Or t[| 1adla7.0[y[ N

R a
independently

L or 2 nitrogen nng atoms,

nd R are

H, Ciaalkyl, fluoro, chloro, bromo, or 1odo:

A ts abond or ~Cy.nalkyl—; and

Bis aryl(CH2), ;-0-C(0), indanyl(CH2), - O-C(0)-, aryl(CH2), ,~C(O)-, aryl-

cyclopropyl-C(O)—, aryl(CH2), .~NH-((0)—, whe

substituents, each s

2.

thereof, wherein

HetAris 6 me

rein any of the aryl is optionally substituted by [-5

ubstituent independently is Craalkyl, fluoro, or chioro,

The compound according to Claim 1, or a pharmaceutically acceptable saft

mbered hetleroaromatic ring containing 2 nitrogen fing atoms.
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methanol (10 mL) and filtered to give 180 mg of the title compound. 10 'H

NMR (300 MHz, CDC13) S 7.67 (br s, 2 H), 7.25 (d, 2 H), 7.19 (d, 2 H),

5.10 (s, 2 H), 4.804.20 (br in, 3 11), 3:75 (s, 2 H), 3.80-3.55 (in, 2 H),

3.05-2.70 (m, 2 H), 2.38 (s, 3 H),4.10 (in, 1 H), 1.60 (in, 2 H) ppm; 15

WY 10515 OIS 73
' o _ S 00017 175

(-)-cis-4-methylbenzyl3-fluoro-4-f(1.3.4-Chiadiazot-2-ylaminolmethyl~iperi

dine-I carboxylate A suspension of ()-cis 4-methylbenzyl 4-[ [(h

ydrazinocarbonothioyl) amino]methyl)-3- fluoropiperidine-lcarboxylate (180

mg, 0.51 mmol) in ethanol (10 mL) was treated with triethyl 20

orthoformate (151 mg, 1.02 mmol) and concentrated HCI (0.01 mL) and

stirred at room temperature, under nitrogen, for 18 h. After all solids had

dissolved, the reaction mixture was heated to reflux for 1.5 hour, cooled

to room temperature and the volatiles evaporated. The residue was

partitioned between ethyl acetate and dilute sodium bicarbonate solution,

the orgimic lay&f Wwasked Witrbridaaivetloverisodinmhsultate.gingly acceptable sat
thereof, §5r{¥?eri'r§ evaporated. The crude product was purified by gradient elution on

silica gel (50% 25 ethyl acetate: hexane to 20% methanol: ethyl acetate)

to givem@@\pitge(@gmggﬂnd as a white solid. The (- )-enantiomer was

separated and the hydrochloride salt formed as described in Examples 1

and 2 Step 7. [a]n -47.4 (c 0.17, MeOH); Melting Point 115-117C; 30 'H

NMR (400 MHz, CDC13) S 8.37 (s, 111), 7.25 (d, 2 H), 7.16 (d, 2 H), 6.57

(brs, 1 H),5.10 (d, 2 H), 4.79 (dd, 1 H), 4.56 (m, 1 H), 4.29 (m, 1 H), 3.44

(d, 2 H), 3.10-2.77 (m, 2 H), 2.35 (s, 3 H), 2.2 (m, 1 H), 1.63 (m, 2 H);

HEMS (ES) m/z 365.1437 [(M+H)t; calcd for CL7H22FN40,S: 365.1442].

Anal. C17H21FN402S: C, 56.03; 11, 5.81; N, 15.37. Found: C, 55.82; H,

5.74; N, 15.11. 35 -27 WO 2004/108705 PC1'/US2004/017 175

EXAMPLE 7 O ~~N

4, The compound according to Claim 1, or a pharmaceutically acceptable salt

thereof, wherein

Ais methylene.

=

5. fhe compound according to Claim 1 . Or a pharmaceulically acceptable salt

thereof, wherein

Bis arylcyclopropyl-C(O}-, wherein said aryl is optionally substituted as defined in

Clairn 1.
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F Y> L+)-tLans 4-methvlbenzyl3-fluoro-4-((L34-Chiadiazol-2-slam
nolmeThvll~peridine-I carbox late The title compound was prepared from
()-trans 4-methylbenzyl 4-(2-ethoxy-2-
oxoethyl)-3-fluoropiperidine-l-carboxylate (Examples 1 and 2, Step 4),

W;J(; %}p‘ hs{iprocedures described in Examples 1 and 2, Steps 5 and 6,
oliowed by thiadiazole formation as described in 10 Example 6. THET/US200110 17175
(+)-enantiomer was separated by chiral HPLC as described in Example 1.
and 2 Step 7. [a]0 +37-1(c 0.56, McOH); Melting Point 93-95 C; 'H NMR
(400 Mllz, CDC13) S 8.36 (s, 1 H), 7.28 (d, 2 H), 7.19 (d, 2 H), 6.56 (br s,
1 H),5.04 (s, 2 H), 154.45 (in, 2 H), 4.17 (m, 1 H), 3.56 (m, 2 H), 2.80
(.2 ), 2:35 (5 o (. s Gdid)s 139 (kBRI acocpiatic s
[IRMS (ES) m/z 365.1432 [(M+H)+; calcd for CJ7H22FN O,S_365.14421

theregfy yher@ifH2FN40,S0.25 H20: C, 55.34; H, 5.87; N, 15.19. Found: C,
55.50; H, %61 N éﬂ* 1. 2 WO 74W fl(;705 FC'7 /L1S20U~10 i'717~
WHAT 1S EI AR O RSO pUirg Raviity Bhd formmlirnaly et as defined in
ClaimN- FfetAr F 1-11j2 (1) ora pharmaceutlcally acceptable salt thereof,

wherein ILetAr is a 5 or 6 membered heteroaronmatic ring containing | or
2 nitrogen ring atoms, thiazolyi, or thiadiazolyl; R' and R2 are
independently H, C14alkyl, fluoro, chloro, bromo, or iodo; A is a bond or
-til_?aR’'l-; and
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R is aryl(CH?Joa-O \D) , indanyt(CI2)o 0 f (C) . a yl(CH?)i C(p) ,aryl
cyclopropyt-C(O)-, -try 12)r_a-NIA C(O)-, wherein any of the aryl is
optionally substituted by I--5 substituents, each substituent independently
is Ctaatkyl, fluoro or chloro. 2. The compound according to Claim 1, or a
pharmaceutically acceptable salt thereof, wherein HetAr is 6 membered
heteroarornatic ring containing 2 nitrogen ring atoms. _29 WO

W ()%Q‘lellgggzgli PCT/US2(iof/o U (7, 3. The compound accordinglt(e,.gmm
1, or a pharmaceutically acceptable salt thereof, wherein HetAr is
thiadiazolyl. 4, The compound -according to Claim 1, or a
pharmaceutically acceptable salt thereof, wherein A is methylene. 5. The
compound according to Claim 1, or a pharmaceutically acceptable salt
thereof, wherein B is aryl-cycloproCPyI-C(O)-,_Wherein said aryl is optionally
substifuted as dEfiheerIAC LT T R0 2ot 11 9870 PR rSTo0 oSt
7 17 6, The compound according to Claim 1, or a pharmaceutically
acceptable salt there¢f, wherein B is aryl(CH2)0-8-0-C(O)-, wherein said

aryl is pptionally substituted as d&fined in Claim 4 -31 WO 20D111W;705

f ?(fl?U /O\(])?‘P’MNS ;@c\@m und agcording tq Clain™t, Wheleins
. e, : o _ s
aid comppu d@ fwry' o - YNN\) | H 7&/\,

HE /7875

)

5
Y p)
Mg
) SR
o .
Esaasw
/
T
{t} ‘
or a pharmaceutically acceptable salt thereol.
8. The compouhd according to Claim 1, wherein said compound is

O
oL
. I N
. T \ll/\j
[= M. =

or a pharmaceutically acceptable salt thereof.

- 32 -



FNJF~fhl~ tl OONSY{ FN~F~~F~N (r)dora
pharmaceutically-acceptable salt thereof. 8. The compound according to
Claim I, wherein said compound is 00)J,H aN N F NJ ora
pharmaceutically acceptable salt thereof. 32 WO 20011108705.
PCT/US2001/017175 9. The compound according- to Claim 1, wherein

WO 2ggidi compound is0 O N NYN F NJ or a pharmaceutically acgeptald8uosso1717x
salt thereof 10. The compound according to Claim 1, wherein said
compound is 0 F N~ or a pharmaceutically acceptable salt thereof. 11.
The compound according to Claim 1, wherein said compound is F (+) or
a pharmaceutically acceptable salt thereof.

9. | The compound according te Claim |, wherein said compound 15
0
O
/ NN
o
F M=

ora phar'maceuﬁcally acceptable salt thereof.
10. The compound according to Claim 1, wherein said compouad is
[s)
/O”J\“O\,:Lf
G ' '
or a pharmaceutically acceptable salt thereof.

11, The compound according to Claim 1, whereia said compound is

Ay
PO (lﬂg

()

or a phamnaceutically acceptable salt thereof.



33 WO 2004/108705 PCT/1JS2004/017175 12. A pharmaceutical
composition comprising an inert carrier and a therapeutically effective
amount of a compound according to Claim 1. 13. The use of a compound
according to claim 1, or a pharmaceutically acceptable salt thereof, for
preparing a medicament for treating or preventing pain in a patient. 14.
The use of a compound according to claim 1, or a pharmaceutically

wo 2RGagRiaPle salt thereof, for preparing a medicament for Q&g Q+/017175
preventing Parkinson's disease in a patient. 34

12 A phammaceutical composition comprising an inert carrier and a therapeutically

effective amnount of a compound according to Claim 1.

13. The use of a compound according to cfaim 1, or a pharmaceutically
acceptable salt thereof, for preparing a medicament for treating or preventing pain in a patient.

14. The use of.a compound according to claim 1, or a pharmaceutically
acceplable salt thereof, for prepariné a medicament for treating or preventing Parkinson's

disease in a patient.



