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WO 2004/ 108705 PCT/ US2004/017175 TITLE OF THE
I NVENTI ON 3- FLUORO- PI PERI DI NES AS NVDA/ NR2B
WERNDAGENNSTS FIELD OF THE | NVENTION 5 Thi s i nREnUSIN4/017175
relates to N-substituted nonaryl heterocyclic
conmpounds. In particular, this invention relates to
N-substituted nonaryl heterocyclic conpounds that are
NVMDA NR2B ant agoni sts wuseful for the treatnent of
Par ki nson' s di sease and pai n. BACKGROUND COF THE
Wns such as glutamate play a key role in
rocesses rel hroni ¢ _pai n_and pai n- associ at ed
- R TreryRs 55 MRart By RBERE i ougr
N-net hyl - D-aspartate ("NVDA'") receptors. Thus,
FIELD OR TEEINWENTIIONuUch action - by enpl oying i on channel
ant agoni st s artlcu .
pener | dRRIieRR P oA b RO AT SoipR il garicular
this inchingieastatane Npabsitutddvodarylbeeptwlis canmuhdstteat oreg¥YDA NR2B antagonists
X ch two mgjor subunit 15
usefm?& Stﬁlr@éahﬁ esilf%a?]lg{?sg SI\IE?[%%%?SZ have beJen cl oned.
Wt hout being bound by theory, it is generally

BACKtHO©NAOHE Tat nihveny®N ous functional NVDA receptors in
t he mapmal ]:E%n central nervous syst

em (" y ar.e onl .
f or med 1B Seben BHRPRRLaY SrkeEete ’é‘r?&o%ﬁﬁs( @ggﬁﬁ% lgom?/\]’ﬁl%?f}a pam-
assocmaSﬁ)fﬁledthﬁ{yy— Iﬁkﬁmﬂ?}s@ aghygﬂMglaNdnetl@Il-ﬂu—ﬂpa‘tae (“NMDA?) receptors.
Thus, 81%%% ISUOC?I g%tlf(;[ne S13y MRﬁ%ﬂ C%QM‘%& Iint{g%ﬁn epahi%u WA antagonists

our “i n
—can INF@Beﬁcmerhe tredmprRaml controll of Rpkinop’s dapase arzd pagi. ol .

Ch em, l\ﬁs@ﬁA%&%ﬁm% %.f’e?he(eilcgl%%): ’ass@ﬁghé-s) o@ SubglgtSLMHlal t&o maj or subunit

Brai h Res. 199 descrij be howt

fannheeﬁa%eﬁl@a?éedﬂ‘é%mdlw AR siohi Y BRopbng bosn ey i Senerally
believOdMibA tﬁ@%ﬁﬁﬂuﬁct%hﬂﬁﬂ@ﬂ@edeptoﬁhlyﬂie @a@@iatial cedfisl nervous system (“CNS”)

are ongrr}g%n% ?f!é:é’l%{) ggﬁgﬁ{ ﬁ\?%sﬁ mx@ WIB%- re%%tb\iegr%xgrefs glycine and

glutanptenfedgeition sitase IFhe MR2 subusinfdlyicia lturd diyided b founl_ndiﬁmlmal subunit types:
NR2AeN§EE| BroM0Lh RROB! T Rt ‘éﬁldﬂ BloP U(%gzu t%é-E@ssbz”s@k Prood¥Rend D.J.

nits are differenti a

Lauriqed pk-idel| Briain Ras., 52521 (1898 deqcnbfe hqu@e u@rsoﬂlﬁ re@altmgawnmtwns produce
a van{\ﬁ b AP JeQMpRIrSaittineih Qﬁﬁm icEVanﬁfphﬁ'hﬂ&)logzcal ?Bf)&ﬁés%uch as ion
treating Parkinson' s Jé) %\P ﬁ I@B hus 1 b
Sning R b BT PR, pregvcaeeiiehErif b AU SH gistribution.
t hat t &ogetaniplewNRARY E(f@mﬂ ﬂtroug%&tﬂﬁb(]ﬁdlﬂ,ﬁ%@bumts are differentially

d1str1bugg/ Hxszagtg)c% a(r)]i71g' Zglev ﬁqa es 1sgrl:lf\1f_1_1 EBHSPIY %ﬁEZg\IO\;J-Qg the probability of side

ese i nvention re
effectmmﬁwdahm Rarkinspolsidéseaso apraim ddus, iteypulddedesinbleyo povigeineyel NMDA

antagc(n!is)cs thiR target MheANR2B receptor.
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HetAr FHS5R2 (1) or pharmaceutically acceptable

salts thereof. The present invention also provides
wohersmag@st i cal conpositions conprising the i RETABR004/017175

conmpounds. This invention further provides nethods to

treat and prevent conditions, including Parkinson's

di sease, pain, Al zheiner's disease and epil epsy,

utilizing the 10 present conpounds and conpositions.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON The conpounds of

SUMMARY QR YBEEINYENII@NY epr esented by Fornula (1): R B-N

A" N HeE Bestnt HvdmioRzelated th N-QbstRited ABRGS HelefRY 1% compounds
acceg;able salts thereof, wherein HetAr is a 5 or

Eamiist By oaromatic ring containing 1 or 2
nitrogen ring atons, or thiazolyl, or thiadiazolyl;
20 RI and R2 are independently H, Cl-4alkyl, fluoro,
chl oro, bronmpo, or iode— A is a bond or gtCl- 2al kyl -;
and B is aryl (CH2gQp O
O CO-, aryl(CH2)1-
aryl (CH2) 1-3-NH-C(O) -, erein { He aryl is
optionally substituted by 1-5 itytents, each
substituent independently is Cil-4alkyl,"R1uoro, or
chloro. -2 WD 2004/108705 PCT/ US2004/ 017175 1|In one
aspect, the conpounds of. this invention are
represented by Fornula (1), @ pharmaceutically
acceptable salts thereof, wherein HetAr is a 6

nenber. ed het erqar tic.ring containing.l or,. .
or PhATTR RO PrEre e bie ereat, T B Dm0 arovids ehapmpcgpical
compasitpas tomyirismgeionipoam dempfundsh Thisiimweetidn fonhea pmvides methods to treat and
prevelgt%?:lgcgt?%{ 125’1%&;1?{% lgzﬁghgg}ﬁésgdfls’(elis)\%h;gaﬁné Iﬁnlﬂz%g%? § Hfséaggllrldyepilepsy, utilizing the
present compounds and compositions.

DETAILED DESCRIPTION OF THE INVENTION

The compounds of this invention are represented by Formula (I):

R1
B—N A
Q- Ny
F H
R2

@

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 R? are independently H, Cj-4alkyl, fluoro, chloro, bromo, or iodo;

A is a bond or -Cj-palkyl—; and “

B is aryl(CH2), ,~O-C(O)-, indanyl(CH2), ,~O-C(O)-, aryl(CH2), ,~C(O)-, aryl-
cyclopropyl-C(O)-, aryl(CH2), ,-NH—-C(O)—, wherein any of the aryl is optionally substituted by 1-5

substitutents, each substituent independently is C-4alkyl, fluoro, or chloro.
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Het Ar is a 6 nmenbered heteroaromatic ring containing 1
nitrogen ring atom 10 In another enbodi nent of this
woiow10gmpect , the conpounds of this inventi onParas2004/017175
represented by Fornula (1) or pharmaceutically
acceptable salts thereof, wherein HetAr is a 6
nmenbered heteroaromatic ring containing 2 nitrogen
ring atoms. In a second aspect, the conpounds of this
invention are represented by Fornmula (1) or 15
pharmaceutical Iy acceptable salts thereof, wherein
Het Ar I
o LR AORZON Y SHSEShton oA REPRILGRI, .o
PhMﬁ%%%ﬁﬁﬁbP%§@ﬁ@@&m5BV“PBNW@W@ (I) or pharmaceutical ly
accept @18 i$R6 nSmb&ied R¥roarh81c@ing c8ftailib Alor R Sitrogen ring atoms.
1,2,4-thiadiazolyl. In another enbodi nent of this
second aspect, the conpounds of this invention are
r epr es &nimantoyintear dfw]lnaﬁ{st dspat, thehahipadeld bf thislihwention are represented by
e b er [ Ar is thiazolyl
Formy @ c@pﬁar{nﬁce%?catllg act, ?tagl? ﬁalts\{@e?erog uWn g%%) f this invent Iyon
are repledgant @memyerabhmmmmt)c Iing cophiningd GETagkertg ajom.
acceptable salts thereof, wherein Ais a bond or -C
1-2al kyl-. 30 In an enbodinment of this thjrd aspect,
the comp¥gHEseiodinpgniof;this St P&?ﬁctath%cqlw@@@mhéﬂnveaym are

repres&ﬁédw Ei)nﬁﬁl)l (9 br ;nﬁanmawﬁy @aéﬂtableasﬁltﬁtmra&ﬂ ®h&Géht s
thereo ment

oot o seish 6 e nderd R et B iing R BB .

are 35 represented by Formula (1) or pharnacedtically

accept %g%&;:g@ﬂ?a%éegl Iﬁ% %ﬂli)ou \AEGI{ tﬁfs %Ver?ho\AQrezlgé}é%égﬁ g?ﬁormula (D or

PCT/ US ene. In a
Phamlé%bwﬂiﬁé?ﬂeptéweﬁqﬁﬁs@efwfr"d‘e@s‘pect the compounds of this

I nvent iFRMAS BiazbI¢R0rn&NiARF1. by Fornula (1) or
pharmaceutical |y acceptabl'e salts thereof, wherein 5 A

is -C2 alkyl-. In a fourth aspect, the conpounds of
this i mvﬁmmhmﬂln&hmfrtﬁp E@Slﬁi‘ﬁsﬁtd:t Iye dearpouride of this ilention are represented

by Fopmu?a @cir pﬁgﬁq%éaelu idall a%gc%F @e saﬁts aclret ; eog vaé(ero)el_ hB
mherelﬁkuhesaﬂﬂﬁhm@mmbﬂlonally ,

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 represented by Formula (I) or

pharmaceutically acceptable salts thereof, wherein
A is a bond or —-Cq_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 (I) or pharmaceutically acceptable salts thereof, wherein
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10 substituted with Cl-4al kyl. In an enbodi nent of
this fourth aspect, the conpounds of this invention
waneodriepnesented by Forrmula (1) or phar maceut PCcaiusgo04/017175

acceptabl e salts thereof, wherein Bis

aryl -cycl opropyl -C(O -, wherein the aryl is phenyl,

optionally substituted with Cl- 15 4al kyl. I n another

enbodi ment of this fourth aspect, the conpounds of

this invention are represented by Formula (1) or

phar macestmetalehy: accept able salts thereof, wherein B

is aryl(CH2)0 3 OGC(O -, wherein the aryl is phenyl,

optionally substituted with C- 20 4alkyl. Ina further

enmbodi demiurher eubodinfent af ths thigd agpect, the eoremmp@mﬁ ¢hss igyention are
represEIKtédSby ORI (9 Br fHafinacb@RABSRBRMAILMIT@BERM, Fndebih OF

phar ma Geut -ca I acceptabl e salts thereof, wherein B

i's aryI t% mhereln the aryl is phenyl,

optionally substltuted with Cl-4alkyl. 25 1In a stil

further er 89 cr{t thg 1(‘:0nt1 I?Jlur‘?ds o? Hnst 1I9we6111 18egrte T?ptr%grged by Formula (I) or
conp ounds 0 I nve 1 oOn are represen

phamﬁcﬂutmﬂlla agdeptable sqﬂam&e’dmeual |y acceptable salts
t her eofB is mﬁrcfdwpr&yu—t(@wdrwr@&& G Q(©O)-, \Mlhélreﬁi the 4rfii6ls optionally

ph optionally Substituted with
Sm“uﬂﬁ% 3ﬁﬁP¥ yet anot her enbodi ment of this fourth
aspect t he conpounds of thls |nvent|on are

repr esent ed b For arnace [.1) .

ac g e pf Zlb'rué ey {n%enf %]Jé{né B#.lrt% mgft ﬁC%n]'i)OénLlléS o(‘f?ms Xnventlon are represented
by Foamuld ([CHDhar@alu@ally avdeptable saltsigeranf yWheresn 4-tol yl . -4 WO

2004/ 1@3iZ Q81 R(AbgaSRAAOL dhdiein thearl if pHechf, %ﬁﬂaﬁﬂt subsi@ited with C1-

conpounds of thi's invention are represente ornula

42lkyl |y "or  pharmaceutical |y acceptable salts thereof
wherein HetAr is a 6 nenbered heteroaronatic ring
containing 2 nitrogen

; th
5Bis I%i”%ﬂ @E‘?Od@-ﬁ@( dthlsgmraéﬂeﬁt fkﬁé;mgp%}qndq ‘g‘J”ES t“d?fgﬂon are
represeiftedibysFofinhladB pLpHarmich@icaliynrotpidbe wafts thbiest, ivhsteiat i on ar e

repres gﬁqﬂ% g@l(@}‘ltzfo r(ﬂ‘&(é)—% SherShn thenﬂﬁr yﬁfeﬁﬂt 6;91%{12{11%/ substituted with C1-

accept e “sa reof, wherei
4alkyl 2 4-+thi adi azol yl ;

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(O)—, wherein the aryl is phenyl, optionally substituted with Cj.4alkyl.

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(CH2)-O-C(O)—, wherein the aryl is phenyl, optionally substituted with Cj.
4alkyl.

In yet 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(CH2)-O—-C(O)—, wherein the aryl is 4-tolyl.
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10 Ais nmethylene; and Bis aryl (CH2)-O-C(O-, wherein
the aryl is 4-tolyl. In a seventh aspect, the

woanpausms of this invention are represented byCEaSzkal717s
(1) or pharmaceutically acceptable salts thereof,
wherein 15 HetAr is a 6 nenbered heteroaromatic ring
containing 2 nitrogen ring atons; A is nethylene; B
is aryl-cyclopropyl-C(O-, wherein the aryl is phenyl,
optionally substituted W|th C1 4al kyl . 20 As used
her ei n,In 4 &iftk pépectatbe epphounds of thirainvent pmare hepvaserged ydFormula () or

phamﬁée%ﬁ&z?ﬂ a@éeFtabl% Wah tlkkPeof, fvg{erelr? xampl e, al koxy, al kanoyl,
enyy and t I'i ke, means carbon chains

vvhl ch &2 ﬁm@aﬁreé Petere%raw@mwgﬁpn%@wgumqgsh gng atoms;
t her eofa isEeaiiphesn®f al kyl groups include nethyl,

et hyl , pr | SPRLQPY and tert-butyl,
pent yl ,Bolﬁg‘%(lbﬁzhg M(lfr?lﬁulte)ﬁyl & ft%ﬁe term"aryl",
unl ess specifically stated ot herw se, includes

opt | anlll !1¥1x§1% a}éetci %hlé qugou%éﬁ (Seﬂﬂng L !en% oﬁ@x% r%é] ?ﬁ%lnlgd B%ggmula M or

syst ens
PhamlaGﬂuWallﬂih@Ptablﬁ Falts theron; 'Wliemﬂ udes for exanpl e,

het er OQ{e@mqu4tthlrgg§Z§}qch as pyrimdine and pyridine.
The term " ( 0" npeans that the nmethyl is not

pr esent‘“s“ﬁ?’%’lene @fp)0 3" neans that there are from

none t @ ishdEHEh{XQ)-preseantbe-arl sat-tolyd, t hree, two,

one, or no methyl present. When no 30 nethyl groups

are present in a linking alkyl group, the link is a

di r ect HpasdentThgpettetharrdmypuidsred Hiiyinsumbion ire aepentntedsby Formula (I) or
pharh 84,60 gqcée?tamegélmqﬁer&@td;he&ﬁpst i tut ed and

unsubs hus, for exanple, optionally
subst i tHFAHs apyrembeisd haiprpaematic ralgﬁemlamg&dw&pﬂ% Fyg atgps;
a pheuykn&ﬂ@gmeFurther the substituti on can be nade

g:‘ Ia?)C/IIBO Vﬁé@kfﬁﬁ CCf(Bg ¥ itl l%y@%%%l bﬁt%gallg suli)stltuted with C1.

4alkylgroup as well as substituti on on the al kyl group. -5
WO 2004/ 108705 PCT/ US2004/ 017175 Conpounds descri bed
herein may contain one or nore asynmetric centers and
may t hu's ugedderein,salkyloadvedbas ethevivamsshazing thspréfxdlalk” such as, for

examplS Qﬁi%f(%s alk-ﬂflﬁll RIKESE Mikyn\8a EHeQﬂRe 'Iﬁbﬁhé&%n 3hdinsSWGEh may be linear or

OSSI dirastereomers as wel as their racemc
rancl?ﬁd)gf agr%lgnatpﬁ%qh?re%fu bxpmpies of |2 kyl %eﬁpé inclndg mgthy!, ethyl, propyl, 1sopropy1
butyl, @&taBiid ©ABLE], padty], hdx9Is Bepbl encgmemaet ric isomers, and

Eg?:mrrﬁgﬁfitt : ga‘lgrlys hun(i SS efacﬁ&«ﬁ y s ate%!5 (}t}%elg\f%{s? %lud-gg gptlonﬁly%ubstituted '
multipd¢ sidsoghaingsytymsesicices foapramplys phenplnsaphifiang t@gle nt
i nvent igg térﬁc‘r-lg%’s in@hulles, f ﬁ%r f’ Eﬁoﬁgt Frﬁ{g?kﬂc ab pﬁﬂﬁidme and

phar maceuti cal Iy accepta ereof. Burt
pyridigg-xt ur es of

The term *“(CHy),” means that the methyl is not present. Thus, “(CHy), ,” means that
there are from none to three methyls present — that is, three, two, one, or no methyl present. When no
methyl 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 pentafluorophenyl or a
phenyl ring. Further, the substitution can be made at any of the groups. For example, substituted aryl(C;.

¢)alkyl includes substitution on the aryl group as well as substitution on the alkyl group.
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stereoi soners as well as isolated specific

stereoi soners are also included. During the course of
woheod4/19§m5het i ¢ procedures used to prepare SucRCT/US2004/017175

conmpounds, or in using racenization or epinerization

procedures known to those skilled in the art, the

products of such procedures can be a mxture of 10

stereoi somers. The term "pharmaceutically acceptable

salts" refers to salts prepared from pharmaceutically

accept dbimeponrsly dessxibed heraingmay Gontain iie 9ymP@syametac egueprs and may thus

give ri3é gﬁdﬁs@ér@ﬁﬂe@ﬁand SpedAl RehdS TRGLER 1nvef11‘?cfn iR{@¥P L8 such possible
acetic, b nesul foni.c, benzoi c, nphor sul f oni c,

dlasteaqoplte{ses wg{ Ial%l @g [ACFIBiG Ingxtuqelslﬁléeg sebst@tla]g/d?ﬂr%resol\éqdlfp%}moglers all
possﬂﬂty gHoﬁfét‘rmm;(ﬁnerd‘l yldip)ﬁﬂﬁa@éuu@allyl BedphblRale, thérétiﬂ |I‘ﬁe aB’dSBé: Borfanla I is
shownpw1thout a ng{]nC&fvets%ter? emlsplﬁz c%tg}%:’]po(s\'lhgﬁt ?Ih% Prgsenglﬁlv?ruﬂl glcludes all
stereoisamErsIof Eorrr;ulat Ighd ehmmadeﬁtmallz acgeptablasadis theof. i Hugther, mixtures of
stereoPsgﬁlEng %ﬁ llvgfri %1%’ 1s<|ﬂ£t@(? %Je&ﬁg st@xregls e I§ é(l:rg als&1 %?fuggf Cﬁﬂrfr\l the course of the
synthgtigprogequzes uged @@reméumﬁwa@émor inaeing éwﬁ@sﬁamrmwpmenzanon
proce&dir& 1R6®E eNthodeRNABA inQhe 46 MR PrRctd oCRABP PR urek 8! IRSGRKAEE of

) §§ Formul a | (and/or pharnaceutlcally accept abl e

SICTCOLRIPCs) thereof) as an active ingredient, a 20

phar macithettérmdpharmaceotiqatlp bdceptatde salte't refeastd sale mteipaxraa frbip,

phartrﬁt:enlﬁgal{y%% ﬁ%ﬁfétn or -63&2@&{0%@ I lu(g&ﬁl%%? &Hlé’lyr{%%%? n1c acﬁs SucP acids include,
for expaple gicetiq, bngg@pulfoaﬁdbepmlg ﬁ@rgpl@rsu(fpm@munq: ﬁgmnesulfomc fumarlc gluconic,

glutariid hﬁlﬂfo@ﬂfqﬁéj%ydrbEHl&rﬁ:”H@tﬁféh@rlactfénlqalbletrﬁzﬁl\éeﬁ%ﬁc methanesulfomc mucic,
admi ni stration, although. the nmost sujtable route in

nitric, Emgpomg}?a\l} eelgs@o‘wqopc 65?9% sgﬁmpﬁértaﬁlgr Rfolyspesplippe @c1d and the like.
Particalafly prefeuic@ a@reilris ey@bbroyic) hydrdvBlogioNaid1éie, phesph@ic, Wifu€b, and tartaric
the active ingredient is being adm nistered. The
pharmaceuti cal conpositions may be conveniently 25

pr esentldd pharmacruticall ogagpeitibasr afitigerdesput épantésh doynpeiseya cfpound

represteﬁ}@d WP&HHFA I\Qﬁld OE_E e'upcah §cc@1§]‘c5b19£akl)tps5] a'[gfé%ﬁxts alr A&]ive ingredient, a

acids.

practi ce, ounds rep
Phamaﬁﬁalilﬁadld@e%eip@hle|cyrﬂa@ e@bpﬂmnéﬂy, Q@Pqtberﬁmh@@gred@ms pmdsuvants The

1nstan|t &h‘i}i&)&ﬂu@ﬁk if@aelBos6 @ﬂﬁbﬁe&o@a ﬂe&m @9&51%&&&5@&!1 @ﬁktludu[g
timate adm xture w carrie

subculgeey PR YR EHAD PR YRGB IoAeD 06 i blgoue in any
given tase il depesd onlthe parawlar&nbst anlyatiifelond sevetittef thaicoetitjon® for which the
active ng%%%enq ?sq)%ﬁgl aﬁ&n?s@erécp 6@8 %flé‘&)?geugca? poe}nré)ﬁ%ﬁérgnasl rga(%ll re]: é:? dv§£1grr1tly
presentett inamis dewaey fonnhnpbprenaheel hylaay q@tb@m@ﬂl@cblwedidmpws int th@arsofoﬂlannacy
the prag ‘f;ﬁ%tlce' 1Ry @&ﬁﬁoﬁﬂds‘*‘r@ﬁes@ﬁe@ﬁ}eﬁcﬁ'ﬁhﬁq (ﬁ'gphm&ruﬁ&a@ly acceptable

units suitable for oral_ adm nistration such
salts tE%{E)%fu(Pfé]%ls Y SREIRR €80 b combiag 18 ks ingsHiest h rwa& admixture with a

phamﬁbeﬁﬂeﬂ i oraig tdon @dntibihe pmmdgc%ﬁtldangﬁ@dhﬂﬁﬁg techniques. The carrier
t e
may take \Adxgge va egl golf g?{q;g ggpen gé‘ %1 tg‘% Fo iog nggagitleog dgﬂgegi?{%dglﬁnﬁtrﬁtlon, e.g.,
oral oaparanmédusluﬂmg untdve.:nass)aTh@nthe alpuraaagstidal cpmpd$1tlals ofithe present
1nvenﬁ)6d cah Bs ﬁ@ge%{ed% sérletg Unift su g@tdlez{dnﬁxﬁst%'tllm édcﬂ ?é &RBules cachets or
emul si o In Itironto t conmbn dosag
tabletg each gentainihe ¢ Bledetprenined mowrH af the petivs éngradignh ;Fulﬂb?rmhxp gomppositions can

be preBétdal a Bﬁﬂéf&ﬁs hIé@'aE ¥ solutﬁmV@ 2409441084 @8 aqueous liquid, as a non-

US2 04/
aqueousClT 1quid, as an 01 1n 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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acceptable salt(s) thereof, may al so be adm ni stered
by controll ed rel ease neans and/ or delivery devices.
wOoheo4c108m8si ti ons may be prepared by any of thecmeiSkhwds17175

of pharmacy. In general, such nethods include a step

of bringing into association the active ingredient

with the carrier that constitutes one or nore

necessary ingredients. In general, the compositions

are prepared by uniformy and intimtely adm xing 5
acceptible satd)ithegeof, mgpy etko dn bdmmisterddiby wbulratlad rale@sesmenns fridfe dglivery devices.

] r uet

The c%ﬁeﬁ/&sfgg%vlg ﬂeg)t ﬁ&)@fe 'bg Eugr d&Itl}]eBgétt ds IP@?P%‘% ﬁ]r geeggglf %\{39 glethods include
a step Phiréngingtigto pﬁ?aﬁﬂmf@éhﬂ Mm ingre g STith thepridss tftah¢cslst1tutes one or more

necesdaf}'\’lﬁﬁﬁdlé’rﬁs r@%eﬂeﬂﬁ | th@@onfi‘;oﬂﬁ@fs Wbﬁa&&@y'uﬁfoﬁ@ﬁﬁﬁﬁﬂhﬁa@eiy admixing
arrier. and npound arnapeutlca

the ac‘é‘@dg%?‘ﬁfﬂt &vith é]fltlld GRITIELS O peéy 111v1d€ﬁll %Oh(c,l(?ﬁ‘ﬁla{fﬁ’a ggth ofhe product can then be
convehieiitiiLhapel int@the [ﬂb&i{reﬁgtéwtdneﬁl |y acceptable salts

Egﬁ;gghhu S HIE plg%r%nga%eb 1|cz{rl] gcm uO%l% iong ?q? t OIE glrvgl'lﬁﬁ)reﬁ:ﬁal ?n%luﬁe a pharmaceutically
acceptable cagenani ¢ gpigovad pi wﬁlaumwpmwnlébsaccaﬂﬂ@lqcmh of@eulailc Fhe compounds
of Forgf;i'xfag' & hﬁ%kéﬁﬁ@ﬁly%@&pﬁﬁle scfdf%rthe%{:frit b flso Qe ﬁahﬂeﬁ’m %:lllagxﬂéc‘éutlcal

solid carriers 1 nclude | actose
comp%ém%\ma%lamaw&@e of mpie othge thatapspticallypetivesepppypds.
acaci a,The m&\@&umﬂn éahﬁ%ﬁt%ﬂlb}%yecﬁdzld bstfslaerxmﬁplam salid, hqu1d or gas.

Exam%E[)< £5 cgpsglllcf QREIERS ﬁngluéiedlﬂcg ! rtlflgé glbﬁggﬁ%%gtafcbgs aélgsaggtﬂ gecﬂn acacia,

magnesamy stearate, amtdteadie acidr Emnmbs@i ligied earders are Isegge syrupl Peannt oil, olive oil,
and whteE Fia%ha %%se%ﬁ{%%éré fnglflée S on AR dqu ﬁ&‘é orm any
convenl arnmaceuti ca edl a oyed For
exanpl én pnﬁa'ctr@g thepomppesitéons fir joral d@ﬂa BNy ﬁqnavmrat Rlgprmaceutical

medlamme%mpl%&&ﬁ oY lalpRS wate y@cflé Bﬂs ARBVIS flatfing H&nis' ﬂfr@servatlves

d to form oral ar ati ons such
colorigE 5B 8H GG HeOP S Se LA SR i BELP A  Soi PYaBpgions, lxirs and
solutuﬁms‘:hhl&&aﬁie&r sattes, stasdhgd Eizarsiinizia@eysiatiing et llul®e, cibdnitd, @9 @ylating agents,
lubrlcaclptsS Illflnﬁ eera rdé I e?%allﬂnatalﬁ{] gs aang flﬁ mz}yq%reulse??gt;tf I’fé’l o%g gcge%pgréparations such as
powddre mmsokahndsdﬂeptd lﬁncelpsa oftheio pase stihmivisirating, tgdeigledsapsules are the
prefer?eﬁ%?aﬂ ldgssa &ﬂgts %Qeﬁ% ?ﬁ‘ RAYSGHON cat.rﬁ&k bre %ﬁi?ﬁy&!‘. Optionally, tablets may
dm ni stration capsul es are the
be coa&f(’éﬂéfa\né%d BRUEPUSCHS §9@euq9ﬁ$ ieghlxmé% eby solid

p har magetableCahtai@igl th@éoilp@hﬁorﬁcb’fﬂhl@ W& ehtioRatal 68 ﬁebz}ted by compression or
ets

moldlp]gJ ﬁ%‘t}i‘é‘&ng? g??fﬂ]i ?Ig)?geag:g%s%é mgéegleg% %{ gcgﬁ\f%ﬁé S Fﬂlgpressed tablets may be

prepacd bp cwiiressing,Gh a tiitableinmeking, itlenctieyingredipnt épafrexdfidying form such as

powdé;rg)c: Se}glgh?é 8 109511 d\'H&Ldjévﬂlg? blgl ul\ﬁ/gi%aht i gghﬁ?egg gl.érgarc g% V€ or d1spers1ng

agent.iqfipldgd tab tquaag@g pade b)ym@]émg rneg; giitagle n}aﬁlmae 8 gixtag [obthe powdered

compmae Adoeoned aﬁh @&inbf( Bqhid Gﬂlﬁegi efth i{'aﬁleﬁprfaféﬁtﬁlyfcbﬁlﬁ\ﬂn@ﬂoﬁl @bdlt 0.5mg to
or granu es, opt]o

about 51‘3 ﬁﬁ'é‘? aCt’IVg ngfeélﬁﬁ’i andiepehycachyt ‘Prlféll‘ﬂ“le %%?rfé}f éoné*l'}’[np% g°‘8rag°“t 0.5mg to
about G 8HhE adtive inghedi2At. . Nblded tablets may be nade by

nmol di n a _sui ture. t he
powder gfé'ne pharmacgﬁ{r%c&l (r:%npotﬂ elﬂnes ?’the esgrﬁ 1nvre]:rétllcin cP{narlﬁsle él compound

represantbdjb)nfonnﬂad hortpam’mteupc%lﬁ/ @mbuaple cdstilzrens) 45 po Aoty tngtedient, a
pharrrgceﬁlﬁgallty(%cceﬂgglg Q:arﬁgr fa (;ephgna‘ﬁ? bhy& ﬂl&g Ecﬁﬁﬁcﬁgltth&%u&a{ggnts or

cach or cap sul e pre contalnuﬂg rom apout
adjuvents; Eﬂge inglant 3mpasisisn: imglugy copesitiensisyiat g @d; Al topjcal, and parenteral
(incluPfg kWb G@kbous; altrafRSHNS lahd RRSveAbush ABniRTs@ARA] althBdbBlid 188kt suitable
conprise a conpound

-7



10

15

20

25

30

35

represented by Fornmula | (or pharmaceutically
acceptable salts thereof) as an active ingredient, a
woherneg®at i cal |y acceptable carrier, and opti saaiusgo4/017175
one or nore additional therapeutic agents or
adj uvants. The instant conpositions include
conpositions suitable for oral, rectal, topical, and
parenteral 35 (including subcutaneous, intranuscular,
and intravenous) adm nistration, alt hough t he nost
route & dny ghler case WilliBpEGAY thOBTGBIAPATLIISE 0GR SFErity ofibe eonditions for
whicH e e HeM@RnGEB&nYMdrlinitERE. n@h@ﬁhaﬁﬂa‘%etﬁﬁﬁltc'o%lg!)&{ong Ry be

and nature _and severity of the conditions )
convepieatiypresepied ingtitetapagn formang siepgredibninyiof themsghodyrell known in the at of
pharnRBAr maceutl cal conposi tions may be conveniently

present.ed nit dosa m and re ared
the met P Rt no R hepaRn Brertan SRRy refteral
admirRiationneybd prqiarendamsxﬂstlms onsisgehsivizef preastvetcompmadt inGrater. A suitable

surfacial Eﬁlbdegnghgired B]QB Gl &, e?!l plgqlg‘h%%ip&é}ﬁﬁceﬂ@ %za-\bl%grsmns can also be

pre as Sso 1 ONsS Oor" su
prepa@énapélmm@ liqyid pelyethylepe glyj¢dls bncbrmxgmsfth@ecef it oitsa Afuttler, a preservative

can bé iehusiad pRveh t@%etrmﬁtaﬁgsamlo@mé}u&ggmr opyl cel I ul ose.

Di spersjons can al so be repared I'n glycerol, |iq
pol yet %W%CL@F%CS%OS“%EIgfrfpekl’rﬁ?eé%mt’ PR Htablp f%l“ﬂ%‘:table use include

sterild-aguédue solutionp bﬁdi@febsﬁttnb VRurthesitord) €hel dofipbisitishs tah H2rig e férm of sterile
of .m

powdgﬁI ?orqge ex{etm 8%11 Ocl:lg bR ararljt%on of suc fst%fl{%:anectgbgg notlu]tloﬂs orndtlspgrﬁlons In all

rmaceu 1 ONs 0
casesgth¢ fingh ingecfable foum wust b bterile g jopst bey eféectlmlaeﬂmﬂ dorzepyspurgability. The

phan&@édﬁt:él%% Stiodld 1%9& e Et%lé undéi“{hg &L ? of ﬂl{lﬁfacturmd storage; thus,
OSItIOﬂS can be In formo terl

prefefbly Sy kearesaryed agawsie 'fﬂn@wa&mg aHioB oL BHFEQPrEsRISRE pch as bacteria and
fungil Mheecabradd bn &QJ skﬂvbﬂlﬂ)‘ﬁ dﬁ[b’erﬁdnﬁlﬁ&iitﬁh Odtfainihg) fed elxamﬂésvﬂﬁar ethanol, polyol

(e.g. %%zc]cgo&,tp?%)lé/ ei}e I cleq'ulcg%?E]%; fpfnf: kﬁ)]g’ t ?f%ﬁlelg;tgle-ﬂﬂ% arr;rcllj su1talg)le mixtures

theregthar maceut i cal conp03|t| ons nust be stabl e under the

condi ti ﬁ?ﬁna(g%utl%ggz%g&gt%ﬁf oﬁﬂggﬁgeg{ 1%96%{101% Ealﬂ%’e 11&"? form suitable for

pr efera (\é reserve
topical geet saieh asakor prgmmes aqusfal PR, csmtgnatm lotien, dustihg peywder, or the like.

Furth&aﬁﬁe 8&thpbsRBAk cafl WO a forh) ﬁntﬁﬁ!ﬁ 'fér%@e BQﬂnQ@m@al 388 Mhe®! formulations
| sper st on medi um cont ai ni , for exb[gp]@ﬁglvm er,

may t@tpﬁ?ﬁ'@ ut gp%e)f:om[(ogncbrepr@[s IbéleomﬂPrl%) @r}ts?e,d:{r phggppaceutically

acceptalbmtsalds tbtﬁb()fﬁ\tl;hydn@ﬂﬁloﬁl fpf‘d@és)smg yiegeia il Lan@ikirple,aktkam or ointment is
e SoRhi Sna RNANIBCELLE AL 1vig% to about, 10 widb of th

peeps R DS e @ Bt AT ORI B (et Gy of e

Compglmdt atpralufeor creazroonoaxpm@alhamga dasoéd amsistélmy exanpl e, an
?ﬁ ; OIS IO L%aﬁﬁaé@ﬁbal%bﬁﬁ&ﬁf&s of R HIRIQntloqlt‘:ﬁﬁ bd'd aQQﬁPﬁjs%ftal%lé)for rectal

e conp osl tions can In a
admindsffatigpyhergip the gatgier i appligh ébré Prefrabipeihntthasmixiyie fpgms unit dose

suppds @dri¥hl| 8dilaBle Sarri® ¥nchfle BERR BiiteF anddthdr nfakdd@]s3o:mMBRMP YR in the art. The

suppo&nﬁ(%{eﬁ%xgg ?e gogg%/qlipay %ﬁ%{)}é@qﬂ@dgﬁ)ﬁ{lé%\é E(gt}:l]lé%glon gﬁlltg the softened or melted
carriegeXfoBndddyahilippaod smping immodidds. As an exanple, a

?nra?:m (ﬁ)dltgﬁgn% Eﬁeerak' l’nEQ’ll;Z e Itc?u%ef) ﬁg@gfé%t? qg%qug{g a%lcfmimulations
describgd Q,ho% why mplade gs ;mpmpg@m,cpne pomprieadditienahcagties araresiients such as diluents,
buffe] flivEBRY agBRY, biided, ABRelLGveR0R, $MliQRAMs, lubricants, preservatives (including
anti-oxidants) and the like. Furthermore, other adjuvants can be included to render the formulation

isotonic with the blood of the intended recipient. Compositions containing a compound described by
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Phar maceuti cal conpositions of this invention can be
in aformsuitable for rectal adm nistration wherein
woheosci@smser is a solid. It is preferabl e that PCnAIS2004/017175

m xture forns unit dose suppositories. Suitable

carriers include cocoa butter and other materials

comonly used in the art. The suppositories may be

conveniently fornmed by first adm xing the conposition

with the softened or nelted 30 carrier(s) foll owed by
Formudl, pd/erphamcesitiogllyrageepiablasalisdeereaf,rmaydidiothe prepaned intpwwder or liquid
conceftfRL RNt i oned carrier ingredients, the pharnmaceutica

formul ati ons described above nmay include, as

appropriate, one or nore additional carrier

i ngredi ents such as diluenassayduffers, flavoring

agents, binders, surface-active agents, thickeners,

| ubricants, preservatives (including anti-oxidants)
Cell-Baped fiimeiohdl kesay feudetehsinerde €Cs, of XiR2B adagoumist s can be

included to render the formulation 35 isotonic with

the bl ood of the intended recipient. Conpositions
cont ai rihagbilitycd aestadonpends todehibiyNR1GNREB DOOAA 19805 as measured

by NRR&NROBAOQ oL nédifRd CRO itk avds aass@ﬁgci B thB RN icl et Yassay

cceptable salts thereof, may also be prepared in
Proce‘g’é?/\der or liquid concentrate form ASSAYS 5
Cel | - Bagdid/NREBObEcpoa tra s @y L(tﬁ-) délsavend lﬁlaedl eo6hiomfat at 3 x 10*

ctt R REL B P Kb 0 etV SR PRRRUDNIEM B e
pyruviRFaPNmE Blucess epnisire preliiaatined 1%?@8 i 0.6 mg/mlasenaecse)s $&RJ a/NR2B-

expre@%ntnhﬁlegecb'eilsowﬁsriﬂiu@Q By tHJrﬂdfdltféﬁ o’P@ §@MM]&X£HIM% iff the presence of 500
B receptor transtected L(tk-) I's were

WM k%%nafl%@r iLP - Shanet 1Solugppent NEEZBantaeapss W%fé megars%m PP and serially
dilute@®éth DMBOtof ydld QNS 1itdné AFerdlBS 3-101dN0 coRbntBiON R 058@]1 dig plate was

prepar%gﬁy gl‘[fl}tlélg %he%éﬂ ﬁ?lﬁtéol}l]azf&%ég%géﬁ%ﬂ’ lbéfg Oﬂ-gﬂhﬁ%alfancec{s Salt Solution

(HBS$)eVigT ifreé (GibcaNmRH £75MRR Boneifinge20snHERES, ) e Ca@lh,10s! %@BSA and 250 uM

Probehe%gf@%%s E%n’lzé’%g )ag%flbtr i@ﬂ?\ﬁ)& ?ﬁagrﬁ(?lrs] we%ﬁ%&gkgjﬂﬁgbskeﬂl cell washer, 3 -

fold digions leaving H10 REhasen b sndlogded avithia b pbidie palcipti@orescence

1ndlcaﬁﬁ‘ @lu§-@ rAl‘@ |(1(/I§¢51601§7ﬂuJ P%&g# piibly) VR BuFt &Jngunll% lslﬁﬁloﬂfc IFOI3S (Molecular
in cgncentratlon A 96-we

Probei# b rogal 1%%&51&8’&16@9 3G o Prrghan e hoels wap Ffep gfehed cight imes
with a2 blifdr deaiving QOGnﬁB afybulbfef in@hch(vidain FsuoBatane BebnSs] was immediately

measuéegil Lin g?ﬁ'ﬂﬁ‘g% tr%}gﬁg?é gﬁtﬁ% ecél §1%4Jfaf%§%9ié%kug%a%itation of 488
nm angd kmisFiop ey aid (i% spaend# afer 8AGihY the redording ofifthorssdener, intehsty, 50 UL of
agonlsq @J)l{l’&onv@(ﬁ Fll\d\égggﬁnge ﬁg‘Ncﬁl% tﬁé—ﬁpﬁ X&Ic@ﬂﬁaﬁ@ﬁ lo mz t;lssr addét 1 after one

f ol dilu eavi'n assa fer an

minutg, d\g)@‘lé UQIESCRICE swldsfas ftglg e,09 |ug|ot§ ﬁﬁRf’ZB %@W control solutions from the
drug plaﬂ@lw&@ta@c[edfahdlﬂm@u&%c@ﬁﬂéhﬁ@d&itﬁlfec&ﬂ&bﬁﬁ althIBr idﬂﬁln)uek NThe ICs, values

) ul a
were cﬁa%esﬁ%}{leg) g}f/ Il gcgn-lcl:l%grt lgslis{]éqlagres }ittmg of tﬁe endpomt fquorescence values to Equation #1

below.

Equation #1:

(Ymax - Ymin)

Endpoint Florescence = + Ymin
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Probes # P-3000) and 10 gM ketam ne at 37 C for one

hour. The cells were then washed eight tines wth
wazsaEyogsf er | eaving 100 L of buffer in each werius2004/017175

Fl uorescence intensity was inmediately neasured in a

FLI PR (Fl uoronetric | mging Pl ate Reader, Ml ecul ar

Devi ces) using an excitation of 488 25 nm and em ssi on

at 530 nm Five seconds after starting t he recording

of fluorescence |ntenS|t Qﬂ agoni st sol ution

(40 gM glutanate ﬁ >so)t he flnal concentration 10

gM was added and after one mnute, when fluorescence

nal st abl € of NR2B ant agoni sts and
o O MBS s FBar i et 5 UpCSHLE Wel e oR s 1Y of AMD-2
t ad Yinwg iethe evcege Bmdpemsﬂllcyesbtﬁf:@bfdk&dlsfc&t‘talﬁﬂﬁ@t)h% DBBO in assay buffer.
m nutes. The I C50 values were determ ned by a
non-linear |east squares fitting of the endpoint
Bindipg gespp todaterminethe &g NR3BRAntagonists #1 30 bel ow. Equati on

#1: (Ymax - Ym n) 35 Endpoint Fl orescence =
---------------------------------- + Ymn -9 WO

201049 Fatdizan! birding ses 0 oarformsd atfoom fepperagie in 96 @B )migtotiter plates
with aivet essayYioiumel of 1OVEL RO KEVIAREéSBufttd (AIES Q&ﬁ&iﬁmgfﬁd R®I NaCl.

i TR T N
of each of] 39 solmions thfa@r@gy Jofigidfia concerBraBom dVengspacifiapintliag (NSB) was assessed
using AGATRN M @M RS déhcehﬁ%ﬁnﬁ%@%&pblﬁﬁlﬁ%@ﬁf‘) was g{egsluteg%n gddltlon of DMSO

2q (21NdI Ng_assay was pertor me rature>
(2% Tigyl qRpgentraion)- &Y[Fltl'éfﬁneﬁ E3Rressing NRtlﬁlNBZB|rwapt0ﬁ§é%19M\fmhkn¢ecentranon) and

tritiate@lf ANIDCR. (TinM finad QorEbhtHa PSS ddied toal Mrells Gﬁthé:ﬁm:}(ﬁit&'pﬁge After 3 hours

1 |
oW gl S, B R, A SO e
0. OS‘%yH’Ei] gbl@hyleningdfe Sagth 81431 ghdswdshetdi 10nHnes iwkth @ AINGF da)d 20 mM Hepes

buffer\%gi \Qgsgs 'é&?tgg\%@ﬁ:lﬁlg {l{xﬂé Rf%f: { N%Jl})dzﬁ%? %(5 %l% Pf pasgaé%]&ggés[c nE %9 was added and

boundgptioachyigy defsirminehin a(PagsardAia@meas The eppoienedisibtiatam cofistant (Ky), the

maxm{wa@rce@@% fnhidbiion CBREEN theathin®)m ﬁ)él/@ﬂﬁg@ﬁlﬁfmtﬁ% re%ﬁﬁlﬁ) ﬂﬂ the hill slope |

/I NR2B receptors (40 pMfinal concentration)
() it S A e oA, PRI OB e P o pacehe R t

Equatibo#2bélowel | s of the mcrotiter plate. After 3 hours 15
of incubation at roomtenperature, sanples are
filtered through Packard GF/B filters (presoaked in

Equatign #59% PEI , pol yet hyl eni ni ne Sigma P-3143) and washed
10 times with 1 mi of cold 20 mM Hepes buffer per

wash. After cyym dryjn the filter plates, 40 pL
of Packard K%@r(%”i’@?ﬁt%iﬂ@m&) added and bound
CPM Bawl gact+vi-t-y—det-erri-ned--i-n a Paciss d(SBAOD Uy, heo
apparen t AK), the maxinmum
per centfﬁgﬁﬁﬁ?@? wﬁﬂr}m Ythe nini mum per cent age
inhibition (44mn) and the hill sl ope
where, Kp, 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 -



20 (nH) were determ ned by a non-linear |east squares
fitting the bound radioactivity (CPM bound) to
waqoatiogns #2 bel ow. Equation #2: 25 (SB) (% maRCT/US2004/017175
% mn) /100 CPM Bound =
----------------------------------------- + NSB +
(SB) (100 - %9 max)/100 (1 + ( [Drug]/(KI (1 +
[AMD-2]/KD) ) )"a ) where, KD is the apparent
di ssoci ati on constant for the radioligand for the
AMDrlecept or as deternined 30 by a hot saturation
experinment and SB is the specifically bound
radi oactivity determned fromthe difference of TB
and NSB control wells. -10nNA0 2004/ 108705

PCT/ US2004/ 017175 AM D-1 NH 5 AMD-2 HC 10 H NH
3 AMD-1 can be synthe apicor to the genera
procedure described b F.'" 10 i borne et a

(Bi oorgani c & Medchdm Letters 13, 697-700 (2003) The
precursor 3 for the synthesis of radiol abelled AVMD-1
can be synthesized in accordance with the foll ow ng
5 AMmpRyocedure: SCHEME |la OH 4 CN HCl, MeOH NH , NH2 NH OH
H 2 3 15 In accordance with Schene | a, hydrogen
chloride is bubbled through a solution of
cinnanonitrile 1 in nethanol at roomtenperature. The

vol atil es are renoved er reduced gssure and t he

resulting residue is ed Wi et her and

filtered to yield the %yteﬁnekh?te imdate 2. Inidate
HsC”™

AMD-1 can be synthesized according to the general procedure described by C. F.
10 Claibome et al (Bioorganic & 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
HCl, MeOH NH
x-CN Ve ©/\)‘\ ~ ©/\)\ /\)\:
1 2

15
In accordance with Scheme 1a, hydrogen chloride is bubbled through a solution of

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 (commercially available from

20 Acros Chemicals) at ambient temperature and stirred under 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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2 is dissolved in nethanol at anbient tenperature,

treated with amne 4 (commercially avail able from 20
waeor@soen cal s) at anbi ent tenperature and sPCTAUS004/017175

under argon. The volatiles are renoved under reduced

pressure and the residue purified by preparative HPLC

or trituration wwth ether to afford amdine 3. -11 WO

2004/ 108705 PCT/ US2004/ 017175 Synthesis of Triti ated

AVD-2 Scheme 2 T'" NHOHNHOIT --~b a H3
Synthesis of Britated D2 5 Tritiated AMD-2 was prepared by the
follow ng procedure, illustrated in Schene 2: The

precursor 3 (2ng, 0.008mmvl) dissolved in
di met hyl f or mani de (0. 6nL) &M¥MSAEt assi um car bonat e .
(1.2ng)_fot‘lh ngh specific activity tritiated /qu
e ( , 0.0006mmol, in toluengynm, ~- <7
ai Labl e from Anmeri can Radlol.oeled

at room-enper g
The reaction m

using a Wiagman PTFE 0.45m syringel ess filter devite
to renove any insol uble potaSS|un1carbon3te @@ﬁ?i
with Abs. ethanol (2nml, commercially gﬂ
Pharnto), and the conbined filtrates were concentrated

to dry nﬁﬁﬁte@tANﬂng/Js %FQB%@B&J e folHﬁv’n{k%r@ceHlﬁE Qfllystrated in Scheme 2: The
evapor at or ; sSO_fenoved unr eact ed trit | at ed

Precupsgt f{Ame; 88‘?%“01%‘?1%90%% 1%@6%?mﬁaﬁdf> fQ-@al)syd pppssium carbonate
(1.2mghfop Mt Iegh aRlific@btivity RReRaTRany ] iddnk (@n@emeqaﬁﬁm eloiouﬁﬁb 1mL,

comn4se§/01{ha ava1gl)%6 /og% ecelé }11{?‘%1?2’% €Ee]ql%teg)rlca VS %igi(f/at goom temperature and

stirred far £ haes.oBesatictiomuinure wad HiBed wogtadihdtman BTRE 0.46000 $¥ingeless filter
devick td rfeﬂnb‘\%r a&gﬁﬁelhﬁle ﬁ&a&uh{;ta%%é‘ wa}ﬁ) Q}!/lth%s' éﬁletn}% (?InLt &) ercially

pro uct uri cation was effect

available Txo5a Bhapnsdrang thes ormbingd ‘élrtrsteewzle caRrqenitd te 8ryness at room temperature

using (a\P&E@r& ﬂ’@or%i% aRb Hnoved Sy wRdced Hihen Iﬂé’th%/hioél\ﬁe eThe res1due was
hanol The roduct s di

absolute
Punf%? {’Bhﬁﬁﬁ Wﬁe@ogréewgﬁ& eoEy LGt i pisRrey %F%%P Ficro CS.2),
250x f0.0main) adhey a/grhdient 2B teBy¢T20M0 iaset@fitrilery akrelithel] Bbhidroacetic acid to 100%

acetonitrile with 0.1% trifluoroacetic acid in 20min. Total activity of the product was 8mCi. Further

purification was effected by absorption onto a Waters C-18 Sep-pak column (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 1b
NH O\ 6 P
HCI, MeOH NH, NH 0
©/\/ —_— 0 —_— N
H
1 2 5

In accordance with Scheme 1b, hydrogen chloride is bubbled through a solution of
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
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SCHEME 1b O- 6 OINH2 CN HCl, MeCHNH NH\ \ O\ \ N
H 2 25 In accordance with Schene | b, hydrogen
wohbariogi®si s bubbl ed t hrough a sol uti on of PCT/US2004/017175

cinnanonitrile 1 in nmethanol at roomtenperature. The

vol atil es are renoved under reduced pressure and the

resulting residue is triturated wwth ether and

filtered to yield the internmediate i mdate 2. Imdate

-12 WD 2004/ 108705 PCT/ US2004/ 017175 2 is dissol ved
2 is djspolyadtih aethncl t aabiringtemperetvpe fredted eith 4miea6 echmbicnhteapémiare and
strref utler AEBH. C1He \bRIREAS HHRePifher Rlibdel SAMAIRE 1RrAGR phfifed by

vol ati['es are renmoved under uced  pressure a

prepapatiye HEEC on ityratias wih ethsr @paéfoad @fvlémHﬁLC or trituration
with et mcomﬁo@ﬁé SXthis mﬂida%xﬁibu Ictg@aﬁqqmu&d& 1QE a1 56 M in the
X

on e val ues | ess tha

fonctgR R bGP e PBAE alfds BRI sS4y Coo ind 5 alies be les than s
uM irr the imctionabdnd bindingiassapsiveapeiceigey UIS istolvad advhx&age%s(}hzﬁml@ I8l and K;

value%f% fg%sthzglel }L.I\?‘T’ﬂg t’hg Hﬁntm%a]t agllc\{lb nralr}g:l?saglsg peCteCP S\ dvlglﬁtsglé g{g{f:sadvantageous

respec
that theE%o a(ﬂg & Y?(h@@ beyfess tF@n 0. baMue §lekfendtlemé amdiamln]g GMys.esphaively.

functi onglpraad c&hﬁ%hﬁ%t@ﬁ?ﬁ%ﬁ? NRDB %R:%ﬁjt&l a ngstL 11 &s such are useful

still advant ageous
for thg reqagl apf prApRy d%fi]is‘ﬁ‘s?sf?é‘d Pﬁﬂr@?’is Hsated Afoughrien I}%ZB receptor. Such
diseasas silydisordeesipeladel, bt laye. noﬂ_fh@lt@’ tﬁil&ﬂhn%ﬂ%ﬁ%dﬁhe&bgatmwpﬁn (such as
an a

t 0
posth&Eg[% nﬁ:gr% atélgll rwrfcéaigl u%gﬂg ‘é}/rgfbshyq oy ivoiqzmza nga(_pg%gm Ryjn. oot avulsions,
painfigjdipbetitareyropeshly, aeiefil trivmmitig monbreutdg2 By, peindp bdyneufsipathy), central pain
syndr%@sqgﬁlaﬁy gaugéf’%r\ﬁrﬁfaﬁ hRYC 4G ah)ﬁfevé} ?th@ Q%rv&ls%;t&g) and

ar ki nson’ |sease neuref such )
postsgg@@lwémﬁ@@qr@n%é% a@s@rpgtec@g}y\,sén TPiIgy PYStt pqqgotorgx,mnd@rme stump pain)),
bone Qndgcn%nt Ilbfdﬂﬂ W@Udﬂﬂhﬁm)ﬂ@@ﬁh@eiﬂﬁbﬂldﬂbaﬁﬂﬂéhtal ?éﬁﬁtcaﬁciék'bzﬁh QhVDfascial pain
nr. u neur a a raumati c
(s R B S PUELS R R BN AR Breeesical. o pen,
dysmeyndieg aegell poiagnissoalatey withuagida, byd wniflambiadotyypadif vhesl didins (e.g.
osteoé’f}[hnﬂp X‘héuﬁl\é%:ld a(}fhn 1!1 ?heﬂ%%t\{co 1seasey tseno g%ﬂovf?is aqdé'%o‘}lghlgfadache migraine and

| ca
Cl“SteS QMﬂ@ﬁélePTGWt mreac mhmyhrslymdtrokmtratgmaunprapanymm Alzheimer’s disease,

cerebﬁpﬁﬁleﬁﬁ‘éj ainPotRphiB Bitddal OSSO AT InREbA’S hiseds & Q&%br‘iﬂe}fﬁf hearin %]loss

tion pain, dental pain, cancer pain, ascl a
tlnnlt‘(%r%l%f@fnarnerni?}qml daprpg G3YP DY BICPtis EiAUERS OF of b RPEOIQ ppisoning or by
impaifrgen ef ghicoSdungRF Yxyzery/id Bieraifl] G&ibn losscdalised bE ndiddddgeneration of the visual

pathWQ¥3{e'§ NOF & M%rro?eﬁgliﬂh s%s? xggtmrf)ggsﬁgg %!@ﬁ%hg q’(e\l\ﬁaéﬂe pru%ary?lyperalgesm
secongayy byperalgesiat prigpary eﬂbdyrm o¢cdndary dtodynis,or pthepait dagsed by central
sensﬂfibt‘fcﬁla%m Bﬁﬂgo R £ l?eggecgg Qvent%m&r&% arﬂ:tggrw HE side effects

and 20 cluster eada S|on
accompapyingpimalioses Ofshlaw@ FF¢W1 comppuside of ﬁq]mrlgzl may be used to decrease

toleraﬁéehh&ﬂof%peﬁeﬁ’de&@ 85i6id 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 well as to prevent other conditions
mediated through the NMDA NR2B receptor.
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cerebral ischem a, anmyotrophic |ateral sclerosis,
Hunti ngton's di sease, sensorineural hearing |oss,
woOi2oi108m3 gl aucoma, neurol ogi cal danage cause#CbgS2004/017175

epil eptic seizures or by neurotoxin poisoning or by

i mpai rment of gl ucose and/ or oxygen to the brain,

vi sion | oss caused by neurodegeneration of the visua

pat hway, Restless Leg Syndronme, multi-system atrophy,

non-vascul ar headache, primary hyperal gesia, 25

s econdd¥fompeypsis obFeyewlad maybe preadyin edrhtiekyinh #ith othedrtgsrtiat are used in
the tr&kﬂl&@’?ﬁ\/%tloﬁgupﬁfe&%n d?%ln@h&?tﬂﬁl%ql tﬂ@ﬁm‘é@s@g 5@onditions for which compounds

sensitization. Conpounds f or mul may be used to

of Forgmyla kase usg{pd sk §$hsrsdru$§av%y t@&ﬂlarwer?% éy 3 Qe 2wl finsggt agnount commonly

used tﬁ@l@fbﬁ'&@ﬁyﬂnﬁﬁaﬂé@ﬁslﬁr s&@x@ﬁfall? fwnlh'a c&hﬁ@hnd gsﬂF(SrhﬁIarID Wéhen a compound of
{0 degrease

Form{ig B e ERR BT-OULp BHAETE R0 Drt e A pericgheomposion
contaipggrspchamiokr fioigs nradditiometotthodompotrichf Fnehul S1/in dre@ered 0Accordingly, the
pharn'ﬁlc 1}:%1?% og&lﬂ? &Qﬁe n%gs’étrl]t %ﬂ?&r{ lﬁl@lluﬁle tri%ﬁ)/ngl%allt %\)1ﬁ6 goanlg]ahb%ne or more other
activeaagrfbwrg%, iy @éltlatl tom eippingcafiFormly ] Bxpfples plathey ogitygdngredients that

E0hio

may He%ﬁﬁbﬁe& itlPh tind (% oARAY € eftﬁ‘e? hdReliseRAdLSr A0S or AShe same

as to prevent other conditions nediated through
pharn%aﬁeéJUWWQn% g)&éﬁf Syt are pet lifgged iy A1) pen-figepidal anti-inflammatory agents;
(2) COXD/ 1h1$8ﬂ94 /(Qb?all?ﬁnm@ll’[’ﬁ&pfw sntdonfs@( @ baalidm myndd BlodiGgthnd
antag<t)nrls(:)t§Ji n|1t?1?t8>lruee\:/ S hase é&?ﬁgﬁ‘rh‘g’étg‘%bﬂ? gl?ct:m%%ee alg’ﬁ%g?dmsés ('@ ]potassmm
channghepeniirs é&)g’é\dPMamm thicentonratagonistyit?chlcoonghennstiantagofists; (10) GABA-A
recep@?fnmﬁ!ll?coxls (éaé & @@Kuk rec@t}ﬁpagghﬂﬁr (1 fl)rlﬂegﬁx HBMII otease (MMP) inhibitors;

dm ni st ered I N an anount nmon
(12) tﬁf@@aole/h“e%gémér<13>@amdé a8 Fosrbney (14} n%lgam}élﬂphlhutqry fwor @NIF); (15) L-
DopaX 16)0¥RA4tDE, (0F) 15@adpﬂcarbidopél\vam) d ADRREPQURIGks Ohchs E&hﬁbﬁ}ﬁme,

used cont.e raneou e or nDr €
pereofit B dPHAELC KD AT BBs0Rr D R Sosta. & 15 2 catechol
O-methly lmensfeinuegSCOMTadohibitansuch ad dneacaymnp amndlcﬁ;fonEc(QﬁlN{[mohnﬁne oxidase B

I lL.cal . b
¢ MA'OS]%‘@ nﬁflﬁ{orrs ?4%@9 %‘tg Egdn%gss% ri}l{lt‘él?)ﬁl\llsé@ Eﬁg%ﬁf ge%%lhtgraag{)wsts or antagonists;
(26) NMBPA rageptor wmsmonar@mm@is @B) MK b aegonistsc 28)/selective serotonin reuptake

inhibit RIS IR PNArRl/or bdlecAfietdtHin bl fr Qfépﬁﬂle%ﬂakgﬁﬁhimbé (*SSNRI™); (29)
Exanpl es” of other active ingredients

rieyef biORRIEH A (e (10D HBTGBPH%PI‘&PC PefHiPE @) b lghlt%@ﬁ) valproate; and (33)
neurofilii{gabaptingd separately or in the same 10

phar maceuti cal conpositions, include, but are not

limted to: (1) non-steroidal anti-inflammtory

agent s; Creqn®) ci@@¢a, jelhibs, boltvdons, or (& petsionsiydniaining Be instant compounds

I

can b% %ﬁlgg%eglf%ﬂb;ﬁ&? 9%3 Mo%}hl \&zﬂ%lﬁ(sl g'g%gi‘ﬁtgﬂggﬁe}ﬁj(iﬁl(%?ﬁﬁ ﬁ{eSScéﬂg%f topical use
‘brm?RWP%¥%@F@5"WG¥m§IyC|ne site antagonists; (7)

pot assi AlPrmGRgHRknd2P %}Qhesoral(aa}mrﬁsl\eﬁﬁérk@hﬂﬁiﬁl% meafenuy contain
q9 ni st caIC|un1channe OnIStS

from %&B&A gl“ é@%‘ﬁ%‘% PT 3¢ 48Rty FRoLnggd AOPIJ&*er S{jtvgpient amount

of carsigomatsidia)l which inpy nay fiioxn abitaltb @ olpnqufemn( VRS total compos1t10n Unit

dosag% %]—hmp 'c!lno%Deralgfco(n%%)bf%Leg H% la%&hﬁp%goe %)t %t ]tOQ)eh% P t%% gérqu ingredient.

neu
(NI F) ; Thespnditionprepited Keted) cande [me@gbgr preveied by the administration of from

aboutlk())QMﬁ%Q@ ﬁ!o?ﬁfﬁlbfng 8P@e irsthB) cot PR P& 1ASRIF BodUkdietR Ber day.
romoe rIlt 1% ulnc?erstood 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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pergol i de, pram pexole, ropinirole; (19)
anticholinergics; (20) amantadi ne; (21) carbidopa;
wO020)4/108mechol O net hyl transferase ("COMI™) i raThiSt@n®17175
such as entacapone and tol capone; (23) Mbnoarm ne
oxidase B ("MAO-B") inhibitors; (24) opiate agonists
or antagonists; (25) 5HT receptor agonists or
-ant agoni sts; 20 (26) NVDA receptor agoni sts or
NK1 ant a oni st s; sel ective

ant onj st S,
of the s st %Céﬂiwa‘geée thF HRF BI TP of @mtfatloaﬁase@f excretion, drug
combﬁ&ﬂu&f; hﬂthHe @per ammw;amh{’ih@maﬂamgd WBerz6MPHRKDy. For example,

mﬂananato g paleétﬁly %58 o Vﬂégﬁlﬁﬁ: LIS %:tlg:tlgn ot?tI ! delfr eﬁﬁﬁﬂé to about 75mg
of the(p@@?ntwampmmapa kilagrem (08B89dy wedghe patiday) of g&h&ﬁeﬂy bt 0.2g to about 3.5g
per pa@éﬁt da. 0 N@B&E&Rﬁ@ galh ﬁ{a&r bE éffec?%éygréa?eﬁ%y o ad%nrlaratlan ?%?om about

con n|ng th
0.01mgdp, a‘aoa}r 133ag of %mqﬁenmmn@m@ kijegrah efsbcaiw eveight bardeyl or alternatively
about\0i5ld 16 abJAE5.SE AR Baritht pPRhEal use for the purposes of
this invention. A formulation intended for the oral
adm ni stration to humans may conveniently contain
f r om alithetabtiteBarignt e barbin afeths BilloRS nh & sPGEAYd, otherwise:
conmpounded with an appropriate and conveni ent anount
30 of carrier material which may vary fromabout 5 to
4-MeBdit 95 pddaglthensfl alchimlt ot al conposition. Unit dosage
cpr forms can;gepghalyidiin@pbRi N between from about 1ng to
about 1000ng of the active ingredient. The conditions
TEA recited hdFEhemian be treated or prevent ed by the
TBSCadni ni st r aBigRimdthyidignenicaeut 0.0 ling to about 140ng
MpOf the ingta nds per kil ogram of body wei ght
per day. ﬁ nl?'l%ﬂ%‘?lg‘? ood, however, that the specific
(+)-Blgde | evel+)f2- Basﬁ@dpl}maylphcusphxads)-lthbiilﬁphthy]/i Il 35 depend
NaOt]pron a vag(lm%rx Btofi@ctors. Such factors include the
body wel gﬁ general health, sex, and diet -14
DIPE/W) 2004/ 1DEF0PPPeyIBsPB04/ 017175 of the patient.
EtOAEX her facEﬁ;1 pdcét@lgl ude the tine and route of
TBSO§‘ m ni st ra% rate of excretion, drug conbination,
d the t{pd H’EFt]%}’éS\‘/léélrtF‘flffteof the particul ar disease
TBS under goi ngbdtyléie@ylsilyior exanpl e, inflamuatory pain
may be ef € treated by the adm nistration of
THE from abou ee[fiﬁ%cyf“/ ¥o about 75mg of the present
DMAR onpound b@amuhylwnm@mebody wei ght per day, or
rRT alter natl}(gglﬂteﬁ}agg{ureo Sng to about 3.5g 5 per patient
per day. Neuropathic pain may be effectively treated
h by the adHPHFstration of from about O. Olng to about
min 125ny of Magdsr esent conpound per kil ogram of body
wei ght pe qr alternatively about 0.5ng to about
DM 559 per éggﬂaé’ﬂe B8} day. The abbreviations used
MeCMer ei n ar Acawitfit®l | ows unl ess specified otherw se: 10

iPrOER- NEBn()—IZSII,IN%tﬂg yl benzyl al cohol CD 1,1

-Car bonyl azol e
n-BuO 1-Butanol
EDC 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
HOAt 1-Hydroxy-7-azabenzotriazole

-15-



TEA Triethylam ne TBSCl t-Butyldinethylsilyl chloride
DVF Di net hyl f or mam de (+) - Bl NAP

wO-2)04208705 Bi s(di phenyl phosphi no) -1, 1' - bi napht hpCT/US2004/017175
NaQt Bu Sodi um t - but oxi de DI PEA Dii sopropyl et hyl am ne
Et OAc Et hyl acetate TBSOTf t-Butyl di methyl silyl
triflate TBS t-butyldinethylsilyl THE
Tetrahydrof uran DMAP 4-Di net hyl am nopyri di ne RT Room
tenperature h Hours nin Mnutes DCM Dichloronethane
MeCN Acetonitrile MEKHODSEHOPENBHESIE BUOH 1- But anol
EDC 1-(3-Di nmet hyl am nopr opyl ) - 3- et hyl car bodi i m de
hydrochl ori de HOAt 1-Hydroxy-7-azabenzotriazole 15
-15 WO 2004/ 108705 PCT/ USSEBEMEY175 METHODS OF
SYNTHESI S SCHEME 3 , (CH2)0-3 0 a) DI PEA, TBSOTf 0OCH

QRE HN' |;l®hg>oar yI aryl i §&:08sdN CHZCI(% COin

aryl (CH?) o~ | _y=h) Sel et - TET

t ol F O o b) Select-Fluor, DMF toluene RT

CHoa] 7

aryr ™ {’gﬂkN CuCl, PhySiHy, ant” (CHzﬁ’g)kN NaOH  anyl”” (CHE)“)k

—_— —_—
Q\/COEE‘ NaO1BuY, {+)-BINAP COEt THF Q\/COZH

toluene, CH;Cl,, RT

F

o
o)
a) [0} (CH Yo- /(CH2)0'3
o, o erar s L Y
e —- N
TEA, toluene, 70C NH, DIPEA/n-BuOH “HetAr
5 b) NaOH, dioxane F 1400 F
SCHEME 4
)ol\ /ldiimidazol 9
1. thiocarbonyldiimidazole
aryl/\O N DMF aryl/\O)j\ N
NHp 2. hydrazine H H
Y
F F S
(EtO)scH cat HCI oj\
aryl/\
2. reflux \r >
N\N
10
SCHEME 5
1) O
1. Acid hydrolysis PPN
S A hyd onatie ary™” N
aryl O N H or hydrogenation ry H
N retAr o N Hetar
‘ et 2. coupling with acid
E 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 Schemes and Examples further

describe, but do not limit, the scope of the invention.
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0 aryt~(CQ o003 CuCl, Ph2Si H2, aryl, (CH2)0O-N NaCOH
aryl -(CH CO2Et NaQxBu, (+)-BINAP CO2Et THE CO2H F
woabueangros CH2Cl 2, RT F O a) 11 /(CH2)0-3) d . paryis2004/017175

[ (CH2) ' (PhO)2P-N3 aryl ~OIN HetAr 0O NH BuOH TEA,
toluene, 70C ~NH2 DI PEAIn- N,” 5 b) NaOH, dioxane F

140C F SCHEME 4 0 1. thiocarbonyldiimdazole o
aryl”"O N DMVF aryl *"O~-N NH2 2. hydrazine NN, N2 F F

S1. (EEO3CH cat HCl aryl® NH 2. reflux \/S F

INNN 10 SCHEME 5 0 1. Acid hydrolysis aryl /\ ONH

or hydrogenation aryl pNpris{Mnphet Ar 2. coupling
with acid ~-HetAr -

EXAMPLE 1

X
H "y N

-4-methylbenzyl 3-fluoro-4-

O

lamino)methyl]piperidine-1-carboxylate

T

10 EXAMPLE 2

Ao
SN

lamino)methyllpiperidine-1-carboxylate

15
Step 1

20

4-Methylbenzyl alcohol (37.6 g, 308 mmol) 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

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

-17 -
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F F 15 Conpounds of the present invention can be
prepared according to the Schenes provi ded below as
woebd4/1a8706 he procedures provided in the Exanpl esT/USE®4/017175

foll owi ng Schenmes and Exanples further describe, but

do not limt, the scope of the invention. -16 WO

2004/ 108705 PCT/ US2004/ 017175 EXAMPLES 1 AND 2

EXAMPLE 1 5 O OINH F N (3S,4R) -4-nethyl benzyl

3-fluoro-4-J(12yrimdi n-2-yl am no) net hyl | pi peri di ne-1 -
concegiptp Bprificaiion by Ekmelrgmatoxraptmstep adient iyion: A0, 25%, 50% EtOAc

in hex(a%%? frolucdd MBtHRY LhRRANA (42 4 % 85% y1eld) as a clear ojl.

uoro-4-1(pyrimdin-2 am no) et hyl | pi peri di ne-
-carboxylate 15 Step 1 Preparatlon of 4- Met hyl benzyl
'H NMR @A@MHe Gl &-1.240ar bay yl18(€ 2 .02 ),@.7920 4 H), 2.45 (br s, 4 H)
231§ th Ibenzyl al cohol (37.6 g, 308 mmpl ) was added to
|on of 1,1 - carbonyldiimdazole (50.0 g, 308
HRMﬁnﬁEfF))mfx SDB] EMHRY” sanldd &iriCh N G0248112K7]; 4- Pi per i done

Anal.@ﬂ{”@f(%z C, 68.03; H, 7.05; N, 5.59. Found: C, 68.00; H, 6.93; N, 5.66.

Step 2
Preparation of (+)-4-methylbenzyl 3-fluore-4-oxopiperidine-1-carboxylate:

O)kN
JICRAON

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 to 0 °C and
stirred. TBSOTT (29.5 mL, 129 mmol) 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. Selectfluor® 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,O (three times). The combined aqueous layers were extracted
with EtOAc (two times) and the combined organics were dried over Na,SOy, filtered and concentrated.
The entire reaction above was repeated and the resulting reaction products were combined to give the
title compound (40 g), which was used in the next step without purification. NMR and mass spectral

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

'"H NMR (400 MHz, CDCls) 8 7.24 (m, 2 H), 7.19 (m, 2 H), 5.18 (s, 2 H), 4.81 (brd, 1 H), 4.50(brd, 1
H), 4.23 (d, 1 H), 3.90 (m, 1 H), 3.60 (m, 1 H), 3.35 (t, 1 H), 2.58 (m, 2 H), 2.35 (s, 3 H) ppm;

HRMS (ES) m/z 284.1292 [(M+H)"; calcd for Cj,H;sFNO,: 284.1293];

Anal. CyH;sFNO,01.2 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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hydrochl oride (commercially available from
Sigma- Al drich, 47.0 g, 308 mmol ) was added, resulting
wono@/108@act i on m xture that was then heated teCHWSLD04/017175
and stirred for 15 h. The reaction m xture was dil uted
25 with Et OAc and washed with 0.1 M HC, H2O (four
tinmes), and brine, dried over Na2SO4, filtered and
-17 WD 2004/ 108705 PCT/ US2004/ 017175 concentr at ed.
Purification by silica gel chromatography (step
gradient elution: 10% 25% 50% Et OAc in hexanes)
Smp§woduced the title conpound (42.4 g, 85%yield) as a
clear oil. "H NWR (400 M#z, CDC13) S 7.24 (d, 2 H),
Preparatimmqty 2 H), 5.08 (s, 2 H, 3.79 (t, 4 H), 2.45 (br
s, 4 H 5231 (s, 3 H ppm HRVS (ES) in/z 248.1281
[ (MtH) +; calcd for CL4H18NO 248.1287]; Anal.
Cl4H17NG3: C, 68.03; H (.0 N__5.59. Found: C
68.00; H, 6.93; N, t epN"2 10 Preparation of
() -4-net hyl benzyl ~_CO.E
3-fl uoro- 4- oxopi I ne-1-carbgxylate: O O~ NO F
5 A sol ution of 4-nmethyl benzyl F
4- oxopi peri di ne-I-carboxylate (21.2 g, 85.7 muol) and
15 d||500ropylethylan1ne (71.3 nL, 428 nmol ) in
4-rethpibenzgHE)-rk2ratho B oxgethylidene) - fluosepipesidined -Gaghoxylate
stlrred TBSOrf (29.5 i, 129 nmol) was added slowy,
d mai ntai ning the internal tenperature below 5 C,
¢ Aqueous NaHO®B (20 nl) was added and the |ayers were
10 separated. The organic |ayer was washed w th NaHCG3,
H20 (two tines), and brine, dri@d over Na2SO4,
filtered and concentrated ta gLﬁg the crude TBS eno
ether. 20 The crude TB ol ® helN was dissolved in
DMF (125 nmL) at RT. Sg¢ ent
(comrercially available TromAir Prdducts and
Chem cals, Inc., 30.4 g, 85.7 mmol ) FwascCegeted and t he
reaction mxture was stirred for 10 mn. The reaction
m xture was partitioned between Et OAc and H2O and the
(1)-4-okt@ibezyl (@y-aq2-vhexyisiiethy Mdnb)-FHRErdiipdriitnet -cmtskylaithe
conmbi ned aqueous | ayers were extracted wth Et OAc
(two tines) and the conbi ned organics were dried over
15 Na2 S04, Tofa solutipeof (Ghénsthyibertyt Sfleeto-4x&offiperidimet 1-¢asboxylate (40 g, 150
mmol§ ﬁQ&Béx@sz%t R@Sva"s %@&ét&%eﬁﬁﬁyrﬁéﬁfylén%ﬁﬁéﬁehﬂghJs&ﬁ;?zlntag& 0g, 181

roducts were conbi ned l'e co

mmolgﬁnd theserauion agxtyre syrsddos hia 'El&&:acg@xé@lwrfz Wéyfoncentrated and purified by
silica pélichioh@Rfiaply: (gfi¥dnedhelicARER) BB EtlAc itlRdxands)@geithd defins (+)-4-

methyﬁ%a?ygf@fij & ettlllo%l] 3' oxoe}%hylﬂeneyg fﬁ)l{)rcc))gllf)grgdme-i-cargoxy?ate and (%)-4-methylbenzyl
20  (Z)-4-(2-ethoxy-2-oxoethylidene)-3-fluoropiperidine-1-carboxylate (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.

(1)-4-methylbenzyl (E)-4-(2-ethoxy-2-oxoethylidene)-3-fluoropiperidine-1-carboxylate: white solid,
25 'H NMR (400 MHz, CDCls) & 7.26 (d, 2 H), 7.17 (d, 2 H), 5.98 (s, 1 H), 5.11 (s, 2 H), 4.85 (m, 1 H),

4.18 (q, 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 (br d, 1

H), 2.35 (s, 3 H), 1.29 (t, 3 H) ppm;

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

Anal. CigH,,FNO,: C, 64.21; H, 6.58; N, 4.27. Found: C, 64.46; H, 6.61; N, 4.18.
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1H NMVR (400 MHz, CDCI3) 8 7.24 (m 2 H), 7.19 (m 2

H, 5.18 (s, 2 H, 4.81 (br d, 1 H), 4.50(br d, 1 30
weolppo4ao@®s(d, 1 H, 3.90 (m 1 H, 3.60 (m 1 PET/US2@3/017175
(t, 1 H, 2258 (m 2 H, 2.35 (s, 3 H ppm HRMS (ES)
infz 284.1292 [ (MtH) +; cal cd for Cl14H18FNO4:

284.1293]; Anal. Cl4H18FNO4.1.2 H2O C, 58.61; H,

6.46; N, 4.88. Found: C, 58.28; H 6.06; N, 4.72. -18
WD 2004/ 108705 PCT/ US2004/ 017175 Step 3 Preparation

of: O O~NCO2Et 5 F ()-4-neth,, |~yl
(4)-4- ﬁ‘gghy‘g))?ﬁ%fl ‘?Zm&létgmg?ﬁﬁﬁi&mmh&’&ﬁ% fﬁofdpiwmmepﬁédrﬂbwé “white solid,

B AN TR IS oA G4 b F A Gdpi a0, 2 50, 461
(m, 1 Ha,rm@sf atieH)y 3.16qq,2 3 B105208 @f 1 H),-20-085 () DEN2)33 (s, 3 H), 2.13 (m, 1
m, 1 ul_.i%ro 4- oxopi peri di ne-I-carboxylate (40 g, 150
» ’I3) ol uene (200 nL) at RT was added
HRM$ () beit 358Xy o iViHNe) edalqdi fph@ sy p¥odehdisdras) 63. 0 g, 181
nmmol ) and the reaction mxture stirred for 1 h. The
reaction m xture was concentrated and purified by
Step 4j | j ca gel chromat ogr aphy (gradient elution: 10%to
Prepa@f6r8rOAC i n hexanes) to give the olefins ()-4-
met hyl benzyl
(E)-4-(2-ethoxy-2-oxoet hyli c@ne) 3-fl uoropi peri di ne-1 -
carboxyl ate and () -4-net hyl benzyl 20

(2)-4-(2-ethoxy-2- d =~3-f | uor opi peri di ne-| -

carboxyl ate (41. Sﬁ:/?;l eld, 3 Stﬁg@c@?&s a3l EZ

m xture. This m xtu was utili ylnthe
next step. A small sanple of thet mi xture was
separated by silica gel chromatography for
characterization purposes. ()-4-nethyl benzyl

(b)-cif FhrethylbnAt NOXSthaAyPXS@EHRY-B IRB®piperidihd DEQAPbRRES di ne- 1-
carboxylate: white solid, 25 1H NWR (400 MHz, CDC13)
S7.26 (d, 2 H, 7.17 (d, 2 H, 5.98 (s, 1 H, 5. 11

and (s, 2 H, 4.8 (m 1 H, 4.18 (q, 2 H, 4.08 (br d, 1
H, 3.70(m 1 H, 355 (m 1 H 3.41 (m 1 H, 3.33,
(m 1 H, 2.63 (br d, 1 H,p2.35 (s, 3 H, 1.29 (t, 3

H ppm
o
", COE
F

(E)-trans 4-methylbenzyl 4-(2-ethoxy-2-oxoethyl)-3-fluoropiperidine-1-carboxylate

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 (5.53 mL, 29.8 mmol) and (R)-BINAP (1.86 g, 2.98

- mmol). Sodium t-butoxide (0.29 g, 2.98 mmol) and CuCl (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 CuCl (0.30 g) were added and the reaction mixture was stirred at RT for
24h. The mixture 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%
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HRVE (ES) nfz 358.1420 [(MtNa)+; cal cd for
C18H22FNO4Na: 358. 1425]; Anal. C18H22FN04: C, 64.21;
wol20@/188705N, 4.27. Found: C, 64.46; H, 6.61; NpC#USS004/017175

-19 WD 2004/ 108705 PCT/ US2004/ 017175

() -4-net hyl benzyl

(2)-4-(2-ethoxy-2-oxoet hylidene)-3-fluoropiperidine-| -

carboxylate: white solid, 'H NWR (400 MHz, CDCl3) S

7.24 (d, 2 H, 7.15 (d, 2 H, 6.41(m 1 H, 5.82 (s, 1
yield) laihd (5-trdds 4-thethZbédzyl A(26thox M oxdethi)l)-3-AudBpipdyiding- 1-darhdikylate (1.2 g,
12%yel<%)6 (g, 2 H, 3.05-2.95 (m 1 H), 2.9-2.75 (m 2 H),

.33 (s, 3 H, 213 (m 1 5H, 1.27 (t, 3 H ppm

HRVE (ES) niz 358.1422 [(MtNa) +; cal cd for

(@)-ciEh- %{g&éﬂ@@’a (2%%}-52&&& l?@%oﬁpnf&ﬁﬂ%ﬁﬁrﬁ@xy@ﬁe clerPoil,

' NMR (390 84085 S0 7St I;u% 17 (LD 57 e T 1042 G 2 Pa 415 @, 2
H), 3116-2.73%mane), @.58dd, 1 H), ~2:3590,Z8!), 2130 (49,-1tH)ang0 (m, 1 H), 1.72-1.48 (m ,2 H),
129 (3 t@&lbenzyl
22 Y23 P hoxy- 2- oxoet hyl ) - 3-f | uor opi peri di ne-| - car boxyl a
HRMS €ES) 2 358.168% M) b nalod for BeHaFNOL:B38il%@2kr e from Step 3

(10.0 g, 29.8 nmol) in toluene (160 nL) and CH2C12

(120 nlL) was added dlghenyIS|Iane (5.53 nL, 29.8 mmol)
()-traps-medhy Bengyb4(3-ethexy;2-ozoctisy)-3rifgpropipsriding i earbxylase: glsar oil,
IHNL(EQ(AI@MHZ TIRE,) IMmla) @ and), @lﬂd 0@n)36. OI(s 2 19845080} (MBJH) 4.15(q, 2

m, 250 Gt 5 2t Prad b 235k Aoty el S8 B §iaBha 25 1 1, 122

(t3EdmphenyIS|lane (2.76 nmL), NaG:Bu (0.29 g) and CudC

e 30 s BB BATSY SAerd PO BRPLIAR T Ur e vas

M xtiré was then filtered
through celite and concentrated. Purification on
St p§i|ica gel (step gradient elution: 5% 1096 1596 25%
0% Et OAc i n hexane é gave recovered starti
Preparation of {1k ((¢i-Hflyoro-13 %lyﬁféyl&ynzypyxngbQer@tmp'riB'e‘hzl}aceﬁc acid:
4- (2- et hoxy- 2-oxoet hyl)-3-fl uor opi peri di ne-| -carboxyl a
0]

te (5.0 g, 50% /ﬂ\
o I\O
sy, -CO2H

To a solution of (1)-cis 4-methylbenzyl 4-(2-ethoxy-2-oxoethyl)-3-fluoropiperidine-1-
carboxylate (10.0 g, 29.6 mmol) in THF (50 mL) was added aqueous NaOH (1M, 50 mL). The reaction
mixture was stirred at RT for 5 h and then diluted with EtOAc and 1M HCL. The layers were separated

Tl

and the aqueous extracted with EtOAc twice. The combined organics were washed with brine, dried
over Na,SO,, filtered and concentrated to give the title compound (9.1 g) as a white solid which was used

in the next step without further purification.

'H NMR (400 MHz, CDCls) § 7.24 (d, 2 H), 7.15 (d, 2 H), 5.08 (s, 2 H), 4.79-4.16 (m, 3 H), 3.05-2.75
(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;

HRMS (ES) m/z 310.1457 [(M+H)*; caled for Ci¢H, FNO,: 310.1449].

Anal. C1H,FNO#0.15 HL,0: C, 62.13; H, 6.52; N, 4.53. Found: C, 61.55; H, 6.37; N, 4.41.
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-20 WO 2004/ 108705 PCT/ US2004/ 017175 vyield) and
()-trans 4-net hyl benzyl
wWa-20R41e8106xYy- 2- oxoet hyl ) - 3-f | uor opi peri di ne- | - earhisxoph/ai7175

te (1.2 g, 12%yield). ()-cis 4-nethyl benzyl

4- (2- et hoxy- 2-oxoet hyl)-3-fl uoropi peri di ne-| -carboxyl a

te: clear oil, 5 '"H NWR (400 MHz, CDC13) S 7.25 (d, 2

H, 7.15 (d, 2 H, 5.10 (s, 2 H, 4.80-4.20 (m 3 H),

4.15 (g, 2 H), 3.10-2.73 (m 2 H), 2 52 (dd 1 H),
Step@. 35 (s, 3 H), 2.30 dd 1 FD 210 (m 1 :

ooyt mfﬁst*‘?'benz b ey by

()-trans 4- nethylbenzyl
4- (2- et hoxy- 2- oxoethyl) 3- f ropi peridi ne-1-carboxyl a

te: clear oil, Nl' Aee 13) S 7.24 (d, 2
H, 7.15 (d, 2 FD (s .50-3.95 (m 3 H),

4.15 (q, 2 H), JQ'War d 1 H,
2.35 (s, 3 H, 2 17 (n] 2 FD 1.89 (br d, 1 , 1.25
(m 1 H, 1.22 (t, 3 ppm HRNZ_B (ES) mz 338 1699

[ (MrH) +; calcd for C18H25FNO4 338.1762]. 15 Step 5

Pr epar 3=
alt aoﬁsééFxsmn of crud 1d (+) (t((ﬁs) 3bféur?£c§/ ){E)( car bon

%qlé0|s - 3- mg
meth)é Z )Oﬁy]garp@r)yb}@mep@ngd )gcetlc@:ld@ NG9 Hmmy QUo}pgned 0 mL) was added

triethPlahia (00 Af, 6)5 Iﬁinﬁl) Qnd'ﬂiﬁﬁé}ﬂflplﬂﬁﬁl’ﬂryl azide ‘(j9 .52 mL, 44.1 mmol). The reaction
e r 1.dl ne

i RO B et 2 itk PR i g yang 17 Mo o
mL) v cdlédbd agdithe v ctaGh x {uidivassOolad Jo. RTE HEherredion mixturerivid doheentrated to

remoxyéﬁge %%a&éﬁ% e%haé?ld \L?l{ Et%)AI'& tﬁnegtntngse Hrtlegl ddvglt I\%BS(?%‘I hnergd % concentrated.

ers were se
The residue sias sgpanidedhin ElHiﬁb stiped Eor 3€rmen @mhiﬂw while mgptnﬁeé“%temé p@” The

filtratdRvad @ crhddd BY éﬁkeorudyﬂr&ﬁct?@ S%Y & a Mg§gﬂ usfedl h&e%ﬁ?gl tﬁé"ﬁiaxt step. An

concentrated to give the title compound aﬁ
analy(igs PEPLOYASPUTHHPLHY SHige selsbrpmajagraph (grdiant %1%15‘ Flola0:20:2 CHCL
: MeGHIF WHEVH)XOf ¢Hatac@Rtiza®ion: 1H NVR (400 MHz, CDC13) S 7.24

(d, 2 H), 7.15 (d, 2 H), 5.08 (s, 2 H), 4.79-4.16 (m

3 H, 3.05-2.75 (m 2 H), 2.59 (dd, 1 H, 2.36 (dd, 1
"H NMR, (400, \gHz,(GDCIR &9).24 (@, 28, 27. TR(d( 2rH), 15.68 (s, ZLHE G- Y0r. 12(nk{B H), 2.95-2.75

(m, 2801 32 ROPER0 4 B0, 248 53D, LUWRD i T

HRMS (ES) m/z 281.1658 [(M+H)"; calcd for C;5sH,,FN,0,: 281.1660].

Step 7

Preparation of:

-22 .
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Anal . C16H20FN04.0.15 H2O C, 62.13; H, 6.52; N, 4.53.

Found: C, 61.55; H 6.37; N, 4.41. -21 WD 2004/108705
woeCH4#182084/ 017175 Step 6 Preparation of PCT/US2004/017175

()-cis-4-nethyl benzyl

4- (am nonet hyl ) - 3-fl uor opi peri di ne-1-carboxylate: O

O~N."NH2 F 5 To a suspension of crude acid

()-((cis)-3-fluoro-1-{ [(4-

met hyl benzyl ) oxy] car bonyl } pi peri di n-4-yl)acetic acid

(9.1 49, 29.4 mol) in toluene (80 nL) was added

triethylamne (10.2 nL, 73.5%5 nmmol) and

di phenyl phosphoryl azi de (9. 52 , 44.1 mmol). The
reaction mixture hedf'ed™o 70 Crand stirred for
20 mn. A mxture di oxane ) Nan M NaOH (80

10 nmL) was added and the reactijon m xt Fe\\ s cool ed

to RT. The reaction m xture wag concentNtated to

renmove the di oxane and extracted with Et OAc three

tinmes, dried over Na2SO4, filtered and concentr at ed.
(GBRATPEmEBSIHENIO1 Mﬂfior§l4§ﬁﬁfiﬁlﬁﬁh-'2ﬂla%@&j&hy1¥ﬁ ekiiRe-1f@fhoRfate

mn, and the white preciptate filtered off. The

filtrate was concentrated to give crude product (7.5

g) as dawoedehlodtubesl wereu&ehi cldiged aitithya rhiRtutee cruek (H)sdsepmethyibenzyl 4-

(aminglﬁ %%?-%krogﬁ@%r? fa{e ?? 6b1¥7 %nglgcrgm?lz LtgiOZ-%orgpyrinﬁdine (1.51
g, 13.Zmpolan n-pgtano @Hropywmd}q}lmp drl, éB, g acThe ubestweggsealgdpnd the mixtures
heated\W¥R46 A@Qﬂd'\é'd%red @P@%@Aﬂé ngﬁ]g t()‘iZzT alelfaactlc?n l%ﬁtl{l‘&’ wege &Dmbmed and

d11ute&|)v1tg g&%c ztrﬂlosa blaﬂ%m ghe/]@ye(rg] H'erefeg_q}atedzang gle(oggan'g: vFr%s washed with H,O
and brineb&iddraveINGB O fiftredHNB ohdefr) atedl / PirifiBakioh 65 Silit4 §dt thrdmnatography

(gradlﬁ,t% efugio 9 &%?m%@zc(f ﬁta'ﬁ_%ﬁ%x?%% émic c1s-4-m§l?ylbenzyl 3-fluoro-4-

repar at ron O
[(pyrimidin-2-ylamino)methyl]piperidine-1-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
x 50 cm, 20uM) with MeOH:MeCN (15:85, 150 mL/min) as eluant. The HCI salt of Example 1 was
prepared by dissolving (3S,4R)-cis-4-methylbenzyl 3-fluoro-4-[(pyrimidin-2-ylamino)methyl]piperidine-
1-carboxylate (6.9 g, 19.3 mmol) in iPrOH (100 mL) at 65 °C. A solution of HCl in iPrOH (1.608 M,
12.6 mL, 20.2 mmol) was added and the solution was slowly cooled to RT over 15 h. Et,O (25 mL) was
added, the mixture stirred for 3h, cooled to 0 °C, stirred for 1h and filtered to give (3S,4R)-4-
methylbenzyl 3-fluoro-4-[(pyrimidin-2-ylamino)methyl]piperidine-1-carboxylate hydrochloride as a
white solid (7.0 g, 92% recovery).

The hydrochloride salt of (3R,4S)-4-methylbenzyl-3-fluoro-4-[(pyrimidin-2-

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

(3S,4R)-4-methylbenzyl 3-fluoro-4-[(pyrimidin-2-ylamino)methyl]piperidine-1-carboxylatecHCI:
[odp ~36.4° (¢ 0.17, MeOH),

Melting Point 149-150 °C;

'H NMR (400 MHz, CD;0D) 6 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 (m, 1 H), 4.42 (t, 1 H), 4.21 (d, 1 H), 3.60 (dd, 1 H), 3.50 (dd, 1 H), 3.15-2.80 (m, 2 H), 2.30 (s, 3
H), 2.10 (m, 1 H), 1.61 (m, 2 H) ppm;
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25 (3S, 4R) - 4- net hyl benzyl
3-fluoro-4-[(pyrimdin-2-ylam no)nethyl]piperidine-I-c
wanrhaxgsase and -22 WO 2004/ 108705 PCT/ US2004P01/T8214/017175
OO0OJ~H NN ~F N (3R 4S)-4-nethyl benzyl
3-fluoro-4-[ (pyrimdin-2-ylam no)nethyl | pi peridine-I-c
arbox late 5 Two seal ed tubes were each charged with
a m xture of crude ()-cis-4-nethyl benzyl 4-
am nonet hyl ) - 3-f | uor opi peri di ne-1-carboxyl ate (Step
HRMS (ES) n7/z 8591839 (VT palehtor CusBnFdi@p3t9 178k ne (1.51 g,
Anal. t%}%mirﬁicl-o 215,0UE 270/ 4 d. BORT 0Py, -1l @By BE K, 15331 N, 14.16.
he tubes were sealed and the mixtures heated
to 140 C and stirred for 2 h. After cooling to RT, the
(3R 45 pé-aietltilbelizy 3 MeF o (B rigfdial 22 gamaiofimdtBydpiperidifle-Mchiboxylate <HCI:

Dag NaHCO3. The | ayers were separated and
[a]”%hgegcrg n}v%%\m’s washed with H2O and brine, dried over
MeltingaR22B@4149Fi50°@r ed and concentrated. Purification by

IHNlﬁk)glédr@\S/@%t%gUm%jB@ &9[29.‘2%%%&& he 695 & 1), 5.06 (s, 2 H),
479 gy, & F0. 4% fiy | Borfz3 (dal Adi0geld 1 F), 350 (dd, 1 H), 3.15-2.80 (m, 2 H), 2.30 (5, 3

H), 2.1d @ynimm de0¢m; Qyﬁ)?;g,mo) met hyl ] pi peri di ne-1| -car boxyl at e

ol el SR ERRUE I HLEEE HPLc on o

Anal. CiyiHh, AINFRJeHEBR0.6HL QU e 56.50;306.2¢; 1501387y Faddd) Cywa.d8; H, 6.27; N, 13.80.
MeOH: MeCN (15:85, 150 mL/mn) as eluant. The HO salt
of Exanple 1 was prepared by dissol ving
(3S, 4R) - ci s- 4- met hy| be EXAMPLES 3 and 4
3-fluoro-4-[(pyrimdin-2-ylam no)net hyl ] pi peri di ne-
1-carboxyl ate (6.9 g, 19 3cmm|) iniPrCH (100 nL) at
65 C. A solution of Pr(]—|(1 608 M 12.6 ni,

20.2 mmol) was ad .o ol t|on vvas slowy

cooled to RT over Et 20 25 ) 20 added e
m xture stirred-for 3h cool e t| red for

and filtered to give (38 4R) - 4-,: rrethyl
3-fluoro-4-[(pyrimdin-2-ylam no)methyl] per|d| ne-I-c
arboxyl ate hydrochloride as a white solid (7.0 g, 92%

- -traﬁ@@%é lgenz Tg' ?lug%dlr [y l‘l‘@(ﬁﬁg lﬁlﬂhd m@tfh Ilpiperidine-1-carboxylate (Example 3

-4- benzyl - 3- uoro - pyr|m|n- -
and v -‘ 54- - .5!.::- 08 !.. YL 21 .-.’ ) 4 L DYE !.l": *.E 04 5;‘_'- d "{_’_ (S HIE T A4 -'L' late
ExandiBdé Mg a sim | ar procedure.

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-4-methylbenzyl 3-fluoro-4-[(pyrimidin-2-ylamino)methyl]piperidine-1-carboxylate <HCI:
[alp —11.5° (¢ 0.22, MeOH);

Melting Point 113-114°C;

'H NMR (400 MHz, CD;0D) & 8.80-8.39 (m, 2 H), 7.24 (d, 2 H), 7.15 (d, 2 H), 7.00 (t, 1 H), 5.08 (s, 2
H), 4.49-4.21 (m, 2 H), 4.00 (d, 1 H), 3.81 (dd, 1H), 3.58 (dd, 1 H), 2.95 (m, 1 H), 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)*; calcd for C;oH,,FN,O,: 359.1878].

Anal. C,oH,3FN,4O,°HCI*H,0: C, 55.27; H, 6.35; N, 13.57. Found: C, 55.08; H, 6.11; N, 13.36.
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(3S, 4R) - 4- et hyl benzyl
3-fluoro-4-[(pyrimdin-2-ylam no)nethyl]piperidine-I-c
wanbhaxpsaseHCl : [a]D -36.4 (c 0.17, MeOH); MePCTM§2004/017175
Point 149-150 C, 30 'H NWR (400 MHz, CD3OD) 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, 479 (m 1H, 4.42 (t, 1 H, 4.21 (d,
1H, 3.60 (dd, 1 H, 3.50 (dd, 1 H, 3.15-2.80 (m 2
H, 2.30 (s, 3 H, 2210 (m 1 H), 1.61 (m 2 H ppm
-23 WD 2004/ 108705 PCT/ US2004/ 017175 HRMS (ES) m z
- - ' [ .
+) tr{é%94 ﬁﬁ&%lﬂeh%‘g ﬁfgygr&al[@%ﬁﬁpgré@l%kﬁg@}&ggﬂylﬁﬁldﬁ ﬁkarboxylate HCI:
[“]Dﬂﬁ3o@0 HolfsH)ic, 57.22; H 6.37; N 14.16.

Melti{g33ind $) 3-414%€t hyl benzyl

s Loy £kt b Bign, L 3 A Gt 1A B, RO L. sos o2

H), 4Rpial (b4DH)5000Cd, 1H),NVR ([@400D)NVBSR (DB OD) 2.85 6n,981), 315, 3 H), 2.12

m. 1 8.l 9(’%“%3{)%%’34%218){1’“}7 2 G

HRMS (§$) m/z335%§0'8 HM%DWalcchosﬁw NsQp: 399;1838115-2.80 (m 2

Anal. U)9H23%N§(92 H8HD: d;fbs.27 1 @.36 1, 15 57) Foundbd, isnils 121 ¢ 1;R0N3.38.
10 HRVS (ES) in/z 359. 1870[(MH—|)+ calcd f
C19H24FN402: 359.1878]. Anal. C19H23FN402HCI 0. 5H20: C,
56.50; H 6.24; N, 13.87.EXxMPRUEC, 56.68;, H 6.27; N,
13.80. EXAMPLES 3 and 4 O O-NH 15 F
(-)-trans-4-nethyl benzyl

Prepagatidnft o- 4- | (pyri m di n-2-yl anmi no) met hyl 1pi peridine-1-c
arboxyl ate (Exanple 3) and (+)-trans-4-neth
| ~v13-fluoro-4-[(pyrimdi p 2-yl am no) net hyl | pi peri di ne
-1 -carboxylate (Exanp 20 The title conpounds

were prepared fr M NN S t hyI benzyl
4- (2- et hoxy- 2-
oxoet hyl ) - 3-f | uor ofii peri di ne-Ty¥ CErB (Exampl es 1

and 2, Step 4), utilizing the ﬁoroced \/?descrl bed in
Steps 5, 6 and 7 from Exanples 1 and 2

(-)-trans-4-nmet hyl benzyl
(38 4B:1{ 'r(‘é%ﬁsoﬂlfor& ﬁm’(ﬁk AR0b By ey A8 BB e RER NI RSty 116y rimidin-2- -

arboxyl at e
armne

1. HCl <])O\N

K U 2. coupling with acid

(3S,4R)-4-methylbenzy1 3-fluoro-4-[(pyrimidin-2-ylamino)methyl]piperidine-1-
carboxylate (Example 1) (400 mg, 1.16 mmol) was dissolved in 3N HCI (4 mL), heated to 90 °C and
stirred for 1h. The reaction mixture was concentrated and the crude amine hydrochloride dissolved in
DMF (3 mL) at RT and (1R,2R)-2-phenylcyclopropanecarboxylic 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, 1.16
mmol), HOAt (158 mg, 1.16 mmol) and triethylamine (323 uL., 2.32 mmol) 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 H,O. The layers were separated and the organic was washed with H,O and brine, dried
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[a]D -11.5 (c 0.22, MeOH); Melting Point 113-114C, 1H
NVR (400 Mz, CD30OD) 8 8.80-8.39 (m 2 H), 7.24 (d, 2
welppo4nod®ds(d, 2 H, 7.00 (t, 1 H), 5.08 (s, 2 PENUS2004/017175

4.49-4.21 (m 2 H, 4.00 (d, 1 H, 3.81 (dd, 1H), 3.58

(dd, 1 H, 2.95 (m 1 H, 2.31 (s, 3 H, 2.12 30 (m

1H, 1.90O(m 1H, 1.34 (m 1 H ppm HRMS (ES) rn/z

359. 1867 [ (M+H) +; cal cd for Cl19H24FN402: 359.1878].

Anal . C19H23FN402HC1H20: C, 55.27; H, 6.35; N, 13.57.
over Nagh{hfiltatzd 258 cogentriteds Parificakion hy3silié. gel chpamapg@raphy (gradient elution: 1:1
hexangs%)té)/Al SEAS P%Aﬁ%@@ﬁ/m%@i{? gave the title compound (320 mg, 78% yield) as a

(+)-trans-4-neth
white solig) Tesr ompoyndpyas Fh%f%ﬁt‘“ﬁlz%l 35| thenividenc letids saltpy e Wasi piepared dn a similar
manne id@xyesdBedalExampie I Bigplh. 3 (¢ 0. 17, MeOH); Melting
Point 113-114C 5 111 NWR (400 WMHz, C[BCD) 8 8.80-8. 39
(m 2 H, 7.24 (d, 2 H, 7.15 (d, 2 H, 7.00 (t, 1 H,
[odp -B408 (22, MBOEB) , 4.49-4.21 (m 2 H), 4.00 (d, 1 H),
.3 358(dd 1 H, 2.95 (m 1H), 2.31 (s,
}Vlel“‘% tﬁ%ﬂiﬁgjﬁ)m L7190 (m 1 H, 1.34 1 H)
H NMjp (40 )ﬁﬁ§9989,2118)232p6w++3—91 7.1g dinc 6r01 (t, 1H), 4.85 (m, 2
@14%@ 3.53 /880 (i3, 2.68 B HC1EHZ O,
n 1 Ehggerin E N ATy L
175(‘1‘8 g@l B NP HbP%aratlon of: OF 15

(3S,4R)-N-[(3-cis-fluoro-1-1

HRM%]%SE 7%@55219%‘@10%@*‘/%1%00 %hu@ﬁrd’%%(l élzg Egi dCilRI(]4\I yl)~

Anal. G@H23FN40 HAIHONC58.73; HoeA lu Pl 1hd0- iouhd: 45 5815201, B.4%; N, 13.54.

EXAMPLE 6
' 0O
jonaew
N._-S

-)-cis-4-methylbenzyl 3-fluoro-4-[(1,3.4-thiadiazol-2-

lamino)methyllpiperidine-1-carbox late

Step 1

Preparation of:

H
\H/N\NHZ

F S

hydrazinocarbonothioyl)amino]methyl}-3-fluoropiperidine-1-carboxylate

-26 -
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35

(3S, 4R) - 4- et hyl benzyl

3-fluoro-4-[(pyrimdin-2-ylam no)net hyl ] pi peridine-I-
woanthmgioat e (Exanple 1) (400 ng, 1.16 mmol) WRET/US2004/017175

di ssolved in 3N HJ (4 nlL), heated to 90 C and

stirred for | h. The reaction m xture was concentrated

and the crude am ne hydrochl ori de dissolved in 25 DW

(3 nm.) at RT and

(1R 2R) - 2- phenyl cycl opr opanecar boxyl i c aC| d (188 ny,

1.16 rrm)io)ut(oﬁ bE@:aLbﬁd -Aghyloasyd Ui (heihobythyl)-3Muofdplpendiag thcarboxylate

(Exam(%yz]ZG Ste ?09 81g, 0, q %no@mﬁ]@gg,]) JWSaZ a%d]éﬁ gtomyn?)sg@ d sti Dgzand cooled

(0°C) sqiiltéinm? tlmmxbens(dﬁmiazole @23 mgn®ol ylwnw@nleDé/ﬂbKédri)TH@ reactlon mixture
was stﬁr?éa%ll ﬁ}m]p nﬂhé&d&lﬁ% Wreﬁﬁ%cﬁﬂdﬁﬁé €R4i6n ﬁ’lﬂ&iurg Etﬁrferd%grofoﬁrtemperature for

ter coo he reaction m xture was

L h. Hoﬁhlaatwe@ 06QmLy 2 E)I{@l)a'f?ﬂ ﬂ}qz @ideﬁwéd the yeaetion faixBiresstigigd Ear apadditional
30 nnﬁizigs Tﬁ@regﬁﬁﬂi}%)glgggﬁ% Uqgtg\&}éﬂ il?&%?éﬂﬁgd With &Byl abltat€ A he organic
ayer P R BB PR BB B B Fay AL gefodiom sufate
and scﬁMDMP@g:ecamhzyCL(ogo gice erntle ploduict e sol1d IThe earde sl vias Gfcrated with
title conpound
metha%@éi&mi%r%lg@ . %{)e as 'ﬂ?% ?‘ge S o .d' The ¢ on'pngu nd

was character| zed as the hydrochl or| de salt, which was
'H Nmmfmﬁz ldi)céi3 %l7f67|(%fs 2@%”171@5 @ 9 shhato (deﬁﬁy l5h©<és h1H), 4.80-4.20 (br

te
m SRR By Psstim S 0 o T2 s S Ba(me) )40 (m. 2 )
ppm; (br s, 2 H), 7.25 (m 2 H, 7.17 (m 3 H, 7.01 (t, 1
H, 485 (m 2 H), 4.65-4.30 (m 2 H, 3.55 (m 2 H),
3.30 (m 1H), 2.80in, 1H, 2.39 (m 1 H, 2.30-2.10
Sepgm 2 H), 10 1.75 (m 1 H), 1.55 (m 2 H, 1.33 (m 1
i (ﬁﬂaf&{rbox late

58.75; H, 6.41; N, 13.70. Found: C, 58.57, H, 6.44; N,
13.54. A 3115 éﬁ&ﬁﬁﬁ-@) 6is @n’lﬂthyﬂﬂnzyr 4*{'[(h§ﬁf§md€arbbﬂ8ﬂnoyl) amino]methyl}-3-

uorcyigbfig- < g?v@ o150 Bt e e nal A BT

orthofiorieaté ¢16 &gkl @mtnel) 20 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 organic layer washed with brine, dried over sodium
sulfate and solvent evaporated. The crude product was purified by gradient elution on silica gel (50%
ethyl acetate: hexane to 20% methanol: ethyl acetate) to give the title compound as a white solid. The (-

)-enantiomer was separated and the hydrochloride 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, CDCl;) & 8.37 (s, 1 H), 7.25 (d, 2 H), 7.16 (d, 2 H), 6.57 (br s, 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);
HRMS (ES) m/z 365.1437 [(M-+H)"; calcd for C;7H2,FN,0,S: 365.1442].

Anal. C7HFN,4O,S: C, 56.03; H, 5.81; N, 15.37. Found: C, 55.82; H, 5.74; N, 15.11.
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10

15

Step 1 Preparation of. O 0"k NYNH2 FS 25 ()-cis
4- met hyl benzyl 4-{

woO eoadiogzos nocar bonot hi oyl ) am nol net hyl } - 3- f | uoPopiusewud17175
i ne-|-carboxylate -26 WD 2004/108705
PCT/ US2004/ 017175 A solution of ()-cis-4-nethyl benzyl
4- (am nonet hyl ) - 3-fl uor opi peri di ne-1 - car boxyl at e
(Exanmple 1, Step 6) (200 ng, 0.71 mmol) in DVF (2 L)
was added dropwise to a stirred and cooled (0C
solution of thiocarbonydiEXAM®I®lI% (127 ng, 0.71 mmol)
in DMF (4 nL). The reaction m xture was stirred for
30 min, the cooling bath reyoved and the reaction
m xture errajatroomt rMUreforS 1 h.

Hydrazine (0.066 -. s then added and the
reacti on m xture ed for dd| on%
m nutes. The rea t|. m Xt ure ur to mater

and extracted with ethyl acetat The qrganic |ayer
was washed with saturated sodlun1b|carbonﬂte sol uti on,
water and brine, dried over sodiumsulfate and

(+)-u§rﬁl4vl{§aﬁu€e\ﬁ§ﬁ QbR 8\45{ Gi@aloR 2%%%0%1%&1&5 e -@fboRylate:
Sol 1 anol

The crude solid was triturated Wt nmet
(10 nL) and filtered to give 180 ng of the title

conpounghe tille) cdipoddRwis3RbaMazronf 5t dis 4SndthA¥erzP4-@-etidxy-2-

oxoetgglké E&or@@%irhiine- ’_!I),.?rbo:;);y (ﬁfgargées(iandg %bep glg ug%z Q %Ag pr(Oﬁedures

descriBed-in, Ex3mples 2 and)2, (Sllnpsz ahf} 6, fBH(ﬁ)&d(bs thiliddple f@mifiod a9 dedcribed in

' Exan{i%e'e6ri i[;l;? g+) Fan(t)lrgrg.t&wa[s?%t%%h? T ga)s élgéc 1Bé&' H%?{Qmﬂgle Ialnd 2 Step 7.

pi peri di ne-|-carboxylate A suspension of () cis
“ﬂD4gﬂpqpyggqmgﬂb 4-{ [ (hydrazi nocar bonot hi oyl )
m noj net - fluoropiperidine-1-carboxylate (180
Melt‘ﬁﬁf"“@f% rﬁ¥ml) in ethanol (10 nL) was treated wth

'H NMRIi(4i0MHz, 2D 1) Shsodeas, mene 7.04 &l 2 1y, 7. 10. @2 B6l55 (81 H), 5.04 (s, 2 H),

R L RO NG I CHOSY S T P

1.39 (gl Higpihad di ssol ved, the reaction m xture was heat ed

HRM‘S‘?Edﬁ) 5. 4§£ (M3, 'BQlU&for%ogﬂnﬁﬁﬁ 2. §439 ienper ature

at| es ‘éva resi ue was
Anal. Eaﬁznﬁf\izt‘aﬁe(?ﬁﬂéﬂmé?eﬁ é‘fﬁw 87 dddP e Faimg: di I5ui0eHs a1 dnl4-81.
bi car bonat e sol ution, the organic |ayer washed with
brine, dried over sodium sulfate and sol vent
evaporated. The crude product was purified by gradient
elution on silica gel (50%

-28 -
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25 ethyl acetate: hexane to 20% net hanol : et hyl
acetate) to give the title conpound as a white solid.
wOoheo4(108705 enant i oner was separated and the PCT/US2004/017175

hydrochl oride salt formed as described in Exanples 1

and 2 Step 7. [a]D -47.4 (c 0.17, MeOH); Melting

Point 115-117C; 30 1H NWR (400 MHz, CDCl 3) 6 8.37 (s,

1H, 7.25 (d, 2 H, 7.16 (d, 2 H, 6.57 (br s, 1 H,

5.10 (d, 2 H, 4.79 (dd, 1 H), 456 (m 1H, 4.29
VVHA@&SCLAH%EDSSA4 (d, 2 H, 3.10-2.77 (m 2 H), 2.35 (s,

3 H, 2(m 1H, 1.3 (m 2 H; HRMS (ES) nil/z

365. 1437 [ (MtH) +; cal cd for C17H22FN402S: 365. 1442].

Anal . G17H2¥reerapesd mvingghedgmuly 05, 81; N, 15. 37.

Found: C, 55.82; H, 5.74; N, 15.11. 35 -27 WO

2004/ 108705 PCT/ US2004/ 017175 EXAMPLE 7 O OLNS N

YFN N 5 (+)-trans-4- | benzyl

3-fluoro-4-[ (1,3, 4- t hi gdipzol 32-x1 am ng

ne-1|-carboxylate: The ti

from()-trans 4-nethyl benzyl oxy-

oxoet hyl ) - 3-f | uor opi peri di ne- [E- carbeyI<

and 2, Step 4), utilizing the procedures deY

Exanples 1 and 2, Steps 5 and 6, followed by

t hi adi azol e formation as described in 10 Exanple 6.

The (+)-enantioner was separ gted by chiral HPLC as

described in Exanple 1 and 2 Step 7 [a] D +37.1 (c

.56, Me ; Mel ti Poi nt. 93-95 C 1H NVR (400 MHz,
ora P%B@i%ajﬂ@gé?a%‘éptf‘é‘? Sﬂ?‘gtllﬁfe"fﬂ%f’“( d 2 H, 7.19 (d, 2 H),
6. 56 ( lHetAr is 4 5idy 6 nfeniBéred Beteraarbi)latm riny cdntdiﬁin(gm or 2 nithogen ring atoms,
356(m 2 H, 2280 (m 2 H, 2.35 (s,
thlazoiylﬁsr ﬂ(l 1eh_zély[|) 1.96 (m 1 H, 1.39 (m 1 H
ppm  HRMBA(ES) tlcmﬁlb/ 31@51t1]_t¢8\21t1[ { M@-gubstit@@m@ chch gybstituent independently is
C1-44YT, HEB3NHIES; br&ﬁ& otfde] ; Anal. Cl7H21FN402S0. 25 H2O

ﬁ EZ ggisabom?or—-cl_zalkyils ]ag Found: C, 55.50; H, 5.61,

B is aryl(CH2), ,~O-C(O)-, indanyl(CH2), ,~O-C(O)-, aryl(CH2), ,~C(O)-, aryl-
cyclopropyl-C(O)-, aryl(CH?2), ,~-NH-C(O)-, wherein any of the aryl is optionally substituted by 1-5

pared

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

2. The compound according to Claim 1, or a pharmaceutically acceptable salt
thereof, wherein

HetAr is a 6 membered heteroaromatic ring containing 1 nitrogen ring atom.
3. The compound according to Claim 1, or a pharmaceutically acceptable salt

thereof, wherein

HetAr is a 6 membered heteroaromatic ring containing 2 nitrogen ring atoms.
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-28 WD 2004/ 108705 PCT/ US2004/ 017175 WHAT IS CLAI MED

I'S: 1. A conpound having the formula (1): R B N AA
wa2edd/ BBt Ar F H5 R2 (1) or a pharnaceuti caCrgs2004/017175

acceptable salt thereof, wherein HetAr is a 5 or 6

menbered heteroaromatic ring containing 1 or 2

nitrogen ring atons, thiazolyl, or thiadiazolyl; 10

Het Ar is optionally substituted with 1 or 2

substituents, each substituent independently is

Cl- 4al Kyl , flhgeempoushhaerdingtie Shm 10w ajipbamacenti¢adly gcdspiable salt

therec®wihiefeht 2al kyl -; and B is aryl (CH2)0_30C (O -,

[ ndany!}%Cl—Q)O-,s OCO-, aryl (CH2)1-3C(O -, aryl-

cycl oprspais iagplyl. aryl (CH2) 1.3 NH-C(O)-, wherein any

of the aryl is optionally substituted by 1-5 15

substitutents, each bst.i t . nd dently i
S =" o5 K S RS S et
thereofioereili Nng to Claim 1, or a pharnmaceutically acceptable

sal t @gmg{hiadmgl gin HetAr is a 6 membered
heteroaromaiic ring containing 1 nitrogen ring atom

20 3. The conpound according to Caiml, or a

phar mageut i ek k¥mpsung RicaRi 1§ elatm 1! Bap8Rnace@N® ialeptable salt
Het Ar is a 6 nmenbered heteroaromatic ring containing 2

thereqiwhegiion ring atons. 25 -29 WD 2004/ 108705
PCT/ US20204/ i 1,2 W #biadidzolyLhe conpound according to Caim
1, or a pharmaceutically acceptable salt thereof,
wherein HetAr is thiazolyl.
7. The compound according to Claim 1, or a pharmaceutically acceptable salt

thereof, wherein
A is a bond.

8. The compound according to Claim 1, or a pharmaceutically acceptable salt
thereof, wherein

A is methylene.

9. The compound according to Claim 1, or a pharmaceutically acceptable salt
thereof, wherein
A is -C, alkyl-.

10. The compound according to Claim 1, or a pharmaceutically acceptable salt
thereof, wherein

B is aryl-cyclopropyl-C(O)-, wherein said aryl is optionally substituted as defined in
Claim 1.

11. The compound according to Claim 10, or a pharmaceutically acceptable salt

thereof, wherein said aryl is phenyl, optionally substituted as defined in Claim 1.
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5 5. The conmpound according to Caim1, or a
phar maceutically acceptable salt thereof, wherein
woleboar108mst hi adi azol yl. 6. The conmpound accor dPag/usSen04/017175

Caim1, or a pharnmaceutically acceptable salt 10

t hereof, wherein HetAr is 1,2,4 thiadiazolyl. 7. The

conpound according to Caim1l, or a pharnaceutically

acceptable salt thereof, wherein 15 Ais a bond. 8.

The conpound according to Claim1l, or a

phar mad@ut i dak tymposeptraiding te€laim 1t drepbufmacentieallziaeeepiable salt
there SwﬂéFe‘iJ‘y' ene. 20 9. The corrpound accor di ng to CI aim

, Ofr pha eut ccept sal.t

aher ci b RepLCREE G EIPLY wBGSTauE thiscBlirat AOAERG o drged n
Claimt10 Claim 1, or a pharnmaceutically acceptable salt

thereof, wherein B is aryl-cyclopropyl-C(O-, wherein

said aryl is optionally substituted as defined in

G ai m 13. 30 Thd confjfvand arepdingdo tatro 1 diraghirmacduticatly heptable salts
therec?, Vﬁlh%gnrraceutl cal |y acceptable salt thereof, wherei n

sal IS n | , optional Ic)( substituted as defi

ind a. 1ry1<C $04aE 6%
1. The conpound accord| ng to daimil, or a

pharmaceutically acceptable salt thereof, wherein B

is aryl(CH)0-3 OGC(O -, wherein said aryl is

optionally SﬂlhbS(Bﬂl}iduh@Qccaﬁm@&é Cn@d 13,1or a hainfedtically dceptable salt

ereQf e B T4t P ontageie S Te Wher eof . wherei n

15. The compound according to Claim 14, or a pharmaceutically acceptable salt

thereof, wherein said aryl is 4-tolyl.

16. The compound according to Claim 1, or a pharmaceutically acceptable salt
thereof, wherein
HetAr is a 6 membered heteroaromatic ring containing 2 nitrogen ring atoms;

A is methylene; and

B is aryl(CH2)-O-C(O)-, whe;rein said aryl is optionally substituted as defined in Claim

17. The compound according to Claim 16, or a pharmaceutically acceptable salt

thereof, wherein

said aryl is optionally substituted with C, 4 alkyl.
18. The compound according to Claim 17, or a pharmaceutically acceptable salt

thereof, wherein

said aryl is 4-tolyl.

-31-
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Bis aryl(CH2)-OC(O -, wherein said aryl is
optionally substituted as defined in Claim 1. 10 14.
woheo4ci08pound according to Claim 13, or a PCT/US2004/017175

pharmaceutically acceptable salt thereof, wherein

said aryl is optionally substituted with Cl1_4 al kyl .

15. The conpound according to Claim1l14, or a

pharmaceutically acceptable salt 15 thereof, wherein

said aryl is 4-tolyl. 16. The conpound according to

d ai m 19. or The gbrapavnd ecspiding]td (laim d epragibhmnageitically acceptable salt
theredf e . Wherein HetAr is a 6 menmbered heteroaronatic

ring containing 2 nitrogen ring atons; 20 Ais

net hy| dREATISAS Hsmbgreé WFIGGPEI)‘U@IG(‘”@)IEIHIR&#&%?&%“ &ng goms;

aryl i A ppickigmablapdsubstituted as defined in daim 1.

17. Th C ing to daim116, or a

pharna?%ﬁglcgﬁﬁgzggkggsdble salt 25 thereof, wherein

said aryl is optionally substituted with Cl1_4 al kyl .

h
ohar maaSut | ot Ty Bangsitafhe' @ ek rhaflac ity acogigle s

mmfﬁhwmm%nyl is 4- tonI -31 WO 2004/ 108705

PCT/US%@QQ[@&J&@gowﬂQ The conpound according to Claim
1, or a harn?ceutlcally acceptable salt thereof,

wher ei ri* &teApIene a6 renber ed het er oaromati ¢ ring

cont ai M ngryXCH+BGER)—~ whegeinsodery! is Apiienaliy subytitatadas defiged in Claim

5Bis 4-tolyl(CH2)-OC(O-. 20. The conpound
~according to aim1l, or a pharmaceutically acceptable
salt thereof, wherein HetAr is thiadiazolyl; 10 Ais

net hyl €, aﬂg cBinf oﬁm@'éé@ofdgg%% Cg'rg(lcar phar\M&@é'u%l:zﬁlySa@éegtable salts
0 %ryﬁ IS optlonally substituted as defined in Caim
ereof, wherein

" HetAr is 1,2,4-thiadiazolyl;
A is methylene; and
B is 4-tolyl(CH2)-O-C(O)—.

22. The compound according to Claim 1, or a pharmaceutically acceptable salt
thereof, wherein

HetAr is a 6 membered heteraromatic ring containing 2 nitrogen ring atoms;

A is methylene; and

B is aryl-cyclopropyl-C(O)-.

23. The compound according to Claim 1, or pharmaceutically acceptable salts
thereof, wherein '
HetAr is a 6 membered heteroaromatic ring containing 2 nitrogen ring atoms; and

B is phenyl-cyclopropyl-C(O)-.

-32-



1. 21. The conpound according to Claim1,
15 t hereof,
A i s met hyl ene; panaSB0u®17175
20 22. The compound according to
or a pharmaceutically acceptable salt

is a 6 nenbered heteraromatic
ring containing 2 nitrogen ring atons;
and B is aryl

phar maceutically
wolktowr108m®51, 2, 4-t

4-tolyl (CH2)-OC(O) -

Claiml,

t hereof, wherein

nmet hyl ene;

acceptable salts
hi adi azol yl ;

Het Ar

-cycl opr opyl

or
wher ei n

Ais

-C(O)-. 25 23.

The corddoundlhesenpeling accorling taCiaim, 1, whergih aridreeensundsial | y
is a 6

acceptable salts

t her eof ,

wherei n Het Ar

menber ed heteroa
and

N N~/
NH N N~ N ~'S
NYs

ring atonmns,
Q@ﬁﬁ;ﬁS?OS PCT. 7175
ordl Lm a ﬂ%;hvs
~NN NJ F

ronatic ring’conta
B IS nyI cyclop

F 7INF N F' N

ing 2 i trogen

OiN

| I+

Q)

or a pharmaceutically-acceptabl

25.

10

e salt thereof.

The compound according to Claim 1, wherein said compound is

o]
oL
v g NN
S |

or a pharmaceutically acceptable salt thereof.

-33-



FNN ("E) or a pharmaceutically-acceptable salt
thereof. 5 25. The conpound according to Caim1l,
wohewnaiosrosai d conpound is 0 H N-"'"~i NYN F NBCTAG2@1/017175
a pharmaceutically acceptable salt thereof. -33 WO
2004/ 108705 PCT/ US2004/ 017175 26. The conpound
according to Caiml, wherein said conpound is O O H
I~ NYNF v N 5 or a pharmaceutically acceptable salt
thereof. 27. The conpound according to Caiml,
wher ei P6sai dlhesapoeimd apeprdigg ©jlaimH, wherein salmommomld 0
or a pharmaceutically acceptable salt thereof. 28. The
conmpound according to C alnui wherei n said conpound

is 0O H I [/ v NYTIjﬁ}\ L;l\/
S

5  or a pharmaceutically acceptable salt thereof.

27. The compound according to Claim 1, wherein said compound is

10
or a pharmaceutically acceptable salt thereof.
28. The compound according to Claim 1, wherein said compound is
0
0L
NN
P

15 O]

or a pharmaceutically acceptable salt thereof.
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151 Ic+> or a pharmaceutically acceptable salt
t hereof. -34 WD 2004/108705 PCT/ US2004/ 017175 29. The
woanpausmsaccording to Claim 1, wherein said ceapmsz4/017175
is 0O \" ~-ND"/H 5 or a pharmaceutically acceptable
salt thereof. 30. The conpound according to Caiml,
wherein said conpound is 0 O), NH NYS FN 10
or a pharmaceutically acceptable salt thereof. 31. The
compound according to Claim1, wherein said conmpound
is 0 QPkNHTYs compdindNacchfiinig+y Chiima, wheagimseddcrmpoaid iy
acceptable salt thereof. -35 WO 2004/108705
PCT/ US2004/ 017175 32. A phawnaceutlcal composi tion
conprising an inert & a therapeutlcally
effective anount of ziﬁonpou d ac@ ing to Caima1l.
33. The pharnmaceuti ca conp03|t|on cgording to Caim
32, further conprising a 5 sécond erapeuti c agent
sel ected fron1the group consi sting of: (i)
- SLELA nmat or agents; (ii) COX-2
> (xapg mﬁul §g“fP ? l“ﬂdfglnln Byl rgceptor(anzagonlsts;

(|v) sodlun1channel bl ockers and
30. The compound according to Claim 1, wherein said compound is

)

10
or a pharmaceutically acceptable salt thereof.
31. The compound according to Claim 1, wherein said compound is
o
joaacV
NS
15 (+)

or a pharmaceutically acceptable salt thereof.
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antagoni sts; (v) nitric oxide synthase (NOS)
inhibitors; (vi) glycine site antagonists; (vii)
woab@Eseswm channel openers; (viii) AMPA/ kai naPeT/US2004/017175

receptor antagonists; (ix) calcium channe

ant agoni sts; (x) GABA- A receptor nodulators (e.g., a

GABA- A receptor agonist); (xi) matrix mnetall oprotease

(MW) 10 inhibitors; (xii) thronbolytic agents; (xiii)

opi oi ds such as norphine; (xiv) neutrophil inhibitory

factor 32N B phz(rmwgeuﬂi_ca[np@osi(iqu':@nmiamg ianimpacar(im\ﬁinﬁ)a therapeutically
effectk) %ﬁﬁ}q{fg%lgﬁoqﬁci)?cwl]ﬁﬁlg tb Llapfl@P2m ne agoni sts such as

ronocri ptine, pergo pram pexol e, ropinirole;
(xix) anticholinergics; (xx) amant adi ne; (xxi)

car bi dopa; (Heip Arnﬁ@etuﬁé%ﬁ @bm&)‘sﬁﬁh RYdokdiRNs tﬁaﬁﬁ%@ further comprising a
i nhi tors S ent acapone and t

seco i‘%ﬁr?ﬂe)‘acl\?éﬁ‘ﬁé e e 8%’“% conskiies @ §) ?%fff%‘?lgaé F’ét"m?lammatory
agent§;X{iVJOK2 ialiibitcrg Cifi) radykiriin BN kg6 aﬁltagom(ts@\(])v) ﬁdﬁnlﬁmnnel blockers and
antagEn%g[g Rg tn%‘%g gé ?}nﬁlg% (é\l?isﬁg 4 )"f(i)\}tlolrs L (S\/Néycglﬁ ts1ate: AN gg{usts e(gu) potassium
cham(ekwemr} (SIG]) éMHAwl@lr@@rrmm mta@uptsa(]vé calniunmhamwlsantagomsts (x) GABA-
A recépt&%%du)atcﬁp gg I @@1@ CA ke\éﬁ)t&ear 9&1&5’ I()ﬂ) ﬁ\gtgix %[aﬁebrgfé%r(m)

reupt ake in itors ; (XXI1X) tric

inhibikeye; |(a@rslar@§1§%mtec %P%}@éxmz Bigivls Hish apPerERRe: |(ﬁéywﬂw%lbb1§1tow factor

(NIF)( wa)dea tckavipdarbidopsXixii)) 1mhmamfbaiop@mﬂvlﬁ)>@@§aﬂnmé agomsts such as
ar nac

brom B PP B Pl i e ) 3 LRLRGPCY G0 pigadine: Gx
carbidape(kxdrhtechof Op@twltrm@mm HEOMIE hinkibzbus ewnhas entacapone and tolcapone;
(xxmsjﬂ%fl@ﬁxﬁheo&mda '( %X@—BG %’bﬁﬁb@tgrshﬁgg @'B]?t% ag M' ol on§sts I(xv) 5HT

| sease, stro arnace
recept% AEFBETLr éﬁa%?@t,stﬁr @m @JMIBA@%wtm ZFInigls of @ntagpmﬁts ,t(m;u) NKl antagonists;

(xviii} §e%£1ﬁ€3d%¥oton2r5re@§tal@%mblfoﬂd (@Sﬁklnhﬁanaiﬁ)? EHI&:Q%‘J&:%I& and norepinephrine
NI e

(xxxixlinas (ki) vaiptens: ehd@xtit) wdusdnth 8Abaeadny)] for the

treatnment of Parkinson's disease. 30 37. The
phar maceuti cal conposition according to claim 33
useful For tHe phargacavtiedl copposPan kéaesiing te Clhiin 83 geeful-f@Ghe treatment
of paMQn%gaQnAe/ gc(ﬁﬁgpéerf’ ﬁéﬂr‘égigg ané&lag?stgf%eadpbﬂgegﬂﬁngx@! disease, stroke, or
treating or preventing pain I'n a patient in need
epileRsfier eof conprising administering to said patient a
t herapeutically effective anmount, or a

prophylacticglly effective anDunt f aco un

Donr i B + oftephiefipasiliog ESm i Ratsar e A R a SR i he weatment
of painainigrdites scbbphréni3 Gepréssivatdngictyf dnstérheakirgAlaheimer’s disease, stroke, or
epile]E;gzeventing m grai ne, cluster headache, depression

ahxi ety, schizophrenia, Al zheiner's disease, or stroke

in a patient in need thereof conprising admnistering

to sai g@at i BRtph@nabifikied ehipdifloh ¥c@fdifGh kiMEn SURMR for e treatment

of Pakidoh diy&ggtlcally effecti ve anount,

37. The pharmaceutical composition according to claim 33 useful for the treatment

of Parkinson’s disease.
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of a conpound according to Claiml, or a
phar maceutically acceptable salt thereof. 10 40. A
worbhndsfsr treating or preventing Parki nson' sPdrasa®e/017175

in a patient in need thereof conprising admnistering

to said patient a therapeutically effective anount, or

a prophylactically effective anount, of a conpound

according to Caim1l, or a pharmaceutically acceptable

sal t thereof 41. A nethod for treating or preventing

chr oni A38 vi shartid for geatinmenpisyspting pain M5 patient dpesef thereof comprising
admif@érhgHV E]Eﬁ’d ﬁﬂl@ﬁt al tl?erﬁbeﬁ@éall? Bfifeckife zﬁﬁ&fi{t bhg fn%?lﬁyl&ﬂ&ﬁfy'e?fbd’ﬂge amount,

adm ni sterj, sai d ient a_thera ical
of a cgmpeyad agrgrdl a almdroré RhrERsRsHtisRly; acchprablesplt Betept e
anount, of a conpound accordlng to d a|n11 or a

phar macguti c

For 1reati g opogf K BRHRRS® paTtpe S P ok e debresion
anxietys sshizopltrenda, Wilzhhimer’2 Gistasa pnsttdke imaparientiim peed yherevf cargprising
admifitR: %S ﬁl@ﬁhtl@ﬁt aQnggﬁgﬁ@ig% RA%d Q’ﬁ&ﬂ? 'i)f QPIEWQJHQAI ’reffecn e amount,

tri gem nal ® neur al gl etl C neuro a canc
of 2 cempoye AesPitiNg to Clrim Lpeita r@ﬁmnapwtlﬁ@bycmem@b@@ﬁlt erepfi si ng

adn1n|ster|ng to said patient a therapeutically

AR O L N L MBI S
thereqﬁhampm%ﬂdnmaitérylga@ cxippaibhter tBahfeutidaly efféctiv@ omdlint, ofa prophylactically
t f t k
effect‘f@laﬁl%?%t cgra p():‘gt ?(2%1? Ia%r?&{nggt{g%ﬁﬁﬁ 1 Qrga} p%%%nﬁ%%ﬁwlﬂ eppa%‘[)e salt thereof.
adn1n|ster|ng to said patient a therapeutlcally

ef fectiMe amuRinod RS t@atﬁl[g%pbﬁé{l@iﬁﬁé Elﬁ‘!)ﬂlbl viserhiemblb¥Batory and
unt, of_ a Conljoun accaor aim 1, or a

neuroggiBi i ST 1) BRSERR B S EorPRTBI e i Rtent o
theraﬁeﬁﬁcallly eﬁédtln@arﬂcmn@ Y pidphylgtipigrEfecivk bifiburdaifa cblﬁpcﬁmd according to

Clampfloaagh aceltrlhcaﬁgf fesent ;!&;Zu%a?té% ftT'prI sing adm nistering to

ren erap y effective anmount, or a
prophyl actical ly effectlve amount, of a conpound

di t
2;? ? r . Ih%? o O?A geﬁbﬁr}'o]' treﬁf ﬂﬁgg fegl"ﬂ 141%/ &5 Q&é&h@d with,

pr ‘even
(R Sy O TETY GORPSHE Pfr?@%@éPnh @mﬂasmﬁnﬁ _\}zeurelmaotﬁg@mnal Teuralgia,

d1abeﬁ@héﬁk®aﬂﬂ9| oﬁmcef‘ﬁidlrcﬁé'fﬁ?tﬁéh;{}h, 1n(hctﬁ'ﬁé1ﬁ¥n I{e@@ kRt cdi’&}in@mg administering to
ar rrtic

said RSEID  RReS e DA e aifo Rt G iRl ST s Amaivplgof a compound
accordidgioClsitrel, ongphaomsautitappidceniblasalt 3nerdd 2004/ 108705

PCT/ US2004/ 017175 therapeutically effective anount,

or a prophylactically effective anount, of a conpound

accor di4%g t o® mehad far treatipg oppisiratingadieeni¢ loslet §ack pain in a patient in need

there e RPHARY a%nﬁrﬁétérmtgtﬂ@ Ea@cplgatleﬁ]tg the%aﬂ@ﬁﬁ&iﬁg eiff&:'hvé 5B, Bga ﬁ{)phylactlcally

preventing epil and artla and general i zed t
etfectie SEOB Gd CPRPEMIAOBHRE Py HiBaeion adéaa@@r:e%ﬁlbmcngle st thereof.

adn1n|ster|ng to sald patient a therapeutlcally

anmount , of a‘{ﬂg oﬁ1 i H egl&g St E’eyeé’%{l%p@ Pﬁf paé? ma'i‘ patient in need
thereqf] wammmﬂdnmastd:rylga@ seppatibhta thahpteutidally eﬁﬁcnve 88ount, or a prophylactically
effective amount, of a compound according to Claim 1, or a pharmaceutically acceptable salt thereof.

45. A method for treating or preventing HIV- and HIV treatment-induced
neuropathy, chronic pelvic pain, neuroma pain, complex regional pain syndrome, chronic arthritic pain

and related neuralgias in a patient in need thereof comprising administering to said patient a
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therapeutically effective amount, or a prophylactically effective amount, of a compound according to

Claim 1, or a pharmaceutically acceptable salt thereof.

46. A method for treating or preventing epilepsy and partial and generalized tonic
seizures in a patient in need thereof comprising administering to said patient a therapeutically effective
amount, or a prophylactically effective amount, of a compound according to Claim 1, or a

pharmaceutically acceptable salt thereof.
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