WO 2010/ 011570PCT/ US2009/ 050934 ADAMANTYL DI AM DE

DERI VATI VES AND ' USES OF SAME HELD OF THF | NVFNTI ON
wab@oprssent i nvention provi des adamant yl di ar€TES2009/050934

derivatives, as well as pharmaceutical conpositions

and nmet hods of treatnment using sanme. BACKGROUND CF THE

I NVENTI ON Thi s i nvention concerns adamantyl di am de

derivatives, which act as allosteric nodul ators of the

netabotroplc | utamat e receptor 5 (nGlu5 receptors or

I nd uRﬂ)A\hsN\l\mll DEAMIBA PEES VY IGMESCANDUSES (R SAME

nmet hods of treatnent utilizing these conpounds.

GQutanate is the major excitatory neurotransmtter in

the manmal i an central nervous system One neans of
FIpnplgiatrHmgiNny BNarenNe neurotransm ssion i s through

nmet abotropi ¢ gl utamate receptors (nd . uRs); another
Ther‘ﬁ@é’snﬁl zl%eéxﬂilm'159&@(1&%1‘&5\45@@ @@Eﬁ’&@dtﬁp ﬁ@ﬁ%nﬁﬂ’ Yetl § m& maceutical

nd ul ts have been cloned and classified into three

wn‘gm@upg& pusedhols erpanon uhiogdiogy, preferred signal

transducti on pat hway and pharnmacol ogy. Goup | of
BAOBGWROUNE QOHLTEE IVEENRIONND 15nGLuR5, . while G oup

ft conprises rind@ uR2 and n3 uR3 and G oup H
Thicﬁ]ﬁﬁﬁﬂ(ﬁﬁ&ntﬂ@ wdbmdty! disande Gerihegiepd, orisch acied allosteric modulators of

%@egpt ors have an essential role in normal brain
the PeHBOT RS alhusanifg FeceRier P Ambded BEORjPEAR MpsRhiaaryell@s

1 u 8 Y
ph lﬁpguﬁ{}giaﬂr g%ﬁ’a?ﬁl f]‘?}{/ dgg E}?}r‘é’l&ﬁ%%{ I&xjézia}ﬁt,g?tg% %‘ﬁﬁgprig {eScoflfounds.

C:lu?’f(lpalt l?%ﬁfgm F}! Uguta g‘gm‘fmg’d@nﬂgaeig'i@chﬁmttnﬁ ﬁdlllj Tentrat Bﬁwgtﬁs sysiem,.

OIKCI@{‘cdlb cindbdvagal: ghﬂ:ﬁﬁiﬁe 3;1131’(1&8&,1}1;&‘30%%103&1 mmhph@mautmmm
in the skin on nerve endings and C flbere) Li
recephEs HpGUis ) r oSt Breanyhas wée*hﬂehmm@e HASEDRY. éh&}% @ﬁﬂuR‘»
8 o REhY I !
hav Eéﬁémpﬁ&ﬁeﬁhigﬁﬁggggﬁ ﬁﬁagf&%?@ﬁﬁs n%ﬁ%éar{ gécqg@};% }ﬁﬁ{c@&» preferred
sigrah tragdnms.tns;}adnm\tdamwzahmmeufjrougp beten G uﬂa inclEtgenGloR] and

oS el e om0 argte BB e 1T EoRBes meiua
6, 7l RASESEIE binding site may be linmted by low brain
penetration and insufficient selectivity with respect
m{ rhzoreE ﬁmg'h L @&?&Rmﬂﬁ Hid & R QVﬂ%ﬁY ‘ru%/tmub»egs Wel mqg'u%:%lomml
ea continuous stinulation of the receptor
psy én ame ftxﬂdegeuamemnﬂaem saiegisgmdaiut oedeptonetrabaliiedairinyrily

st abl e, Thi ntinuous.stinulation is. not cessarily
pPosFERRigHf e a““s‘\i@qkéit?iff@“f 5“7%5‘&@% 5’0‘6@?‘3@5‘6‘93& H%“%‘—bm“" also are

expRA$ANE R thky %&%Qt?f naf&FENRIAZ AP 4 SRHRSaALS Pas Wﬁtphﬂ ally in the
respect to receptor occupancy, synthetic antagonists
Skllmyndreaﬁuh@wpmdlioh@@d bl ockade of receptor function,
whi ch may not be conpatible with the kinetics of the
LigpakholthegyGofS racapent hale been wiowsn BMEJI\ emprahisofweeripheral and central
However, re selective a trolled "fine-tuni
neriag PN A O i B o r GOBBRBRE s S oG B and thei
ther@p u‘Pi% Bldnal n@)dHle HOR: 1RGP Grekls, 2008, BAGN 18118 . ver some proffer
abotrop| c glutamate receptor 5 nodul ators and
thattyhegmateenalot:s alll geting rl}ap@ dtq%kgﬂappidn@am feongy, te lEnpet by low brain

penifBtit 4t Siurr 8 SMeSnifahis i b W AUTEE WA ESHG:
Syn#eti€ aQfhifs HRGIRIIAG chRduch§ s@hfibesept thk rQRplohGince they are often
‘ ort hoSteric primary substrate or ligand binding site
destghedsto Gegapiabdicady pigbler dhssenipes sEMRiRien if oK matdsedy desirable,
changes, which may profoundly 10influence the function
of the protein (e.g., G protein-coupled receptors such
as ind uRs, including mduR5). Novel |Ind uR5ligands
that allosterically nodul ate the nGlu5 receptor nay
i nprove the therapeutic wi ndow of traditional centra
nervous system agents and/or the treatnent of centra
nervous system di sorders The present invention is
directed these, and other |nportant ends 158UNNARY
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het eroaryl, heterocyclyl,
het erocycl yl - R3, - N(al kyl ) R3"- C(0) N(al kyl - NHC( 0) R3:
WO N1alokysyaC( 0) R3, -OH or -OW wherein: WO PCT/US2009/050934
2010/ 011570PCT/ US2009/ 050934 R3 is G -Ceial kyl
or Cl-C6eycl oal kyl, which is optionally substituted
wi t h hal ogen, C. 1-C3al koxy, OH, -CN,
-N11(Cl - C3al kyl )., C1-3al kyl heterocyclyl,

duc?%p%%w éliu%%{&p agﬂ%ﬁzatﬁw%gyg%&saﬁﬁ g}ll%g& 10 reCEpOr OCCUpPancy,

synthi ChntfBakidy hpy Gad)o 13}01 §el Yl ock &R, of otceptdd 4@ ﬁl@ﬁaikklyh mav not be

5WIth tﬁ} E(ow SO gge co ound of fornul a b‘é
comRa1bIeNyify S KAWERRILIE B PEY 8L 1 ft‘m@kym B ain ymd

N, 3- adamantlyl enebi s(4- et hoxy-benzamde); N, N, 3 -ad
Howghea i pylespieshye B conhpliech dwy IRNE NG EW C@]iésle m|(|x URARCEptor is

iea,.l dg hl@l%%ﬁlﬁ'}&p%ﬁd&ﬁﬁgﬁ% E e gﬁgd' L%G-ﬁ.énr 1&)&%‘}1&3}?@5?1 mate

I‘CLdﬁl{AHﬂ(&ﬁd{Ba Ladamamﬂnyi’ @ﬂ&)tb}ﬂ ﬁ&’ﬁbﬁnﬁ@m;ﬁﬁatmn\ ‘Akpert Opia. Ther.

3 adam ant v R e i i gyt ligand

to aQfte Bn Q@@Jeﬁ%?% Eeccﬁi\f{eﬁén?ﬁ&‘%%@gxlﬂ‘ﬁ)s@ﬁ* Dy %ﬂ{stmfk%—[h@,and binding

present ention al'so provides a rmaceuti ca
sitec Ohpdigiatd bmdogrpedess rgulat inlcealtm emm(m at cmpgemn evhoh eprofoundly

infil%g{?é;!ggguggngf%?hn F@gg{a eut (;:%IHI %ﬁ%@ﬁﬁﬁtlgcglpfws sulch as mGluRs,

inclBGRERI@RRS) CREVH HGILRRAE; Q,@ﬁ@ﬁﬁﬁlta} B8P VaARoRILES the mGhul receptor
pr ovi des a method of tréati ng a di seasé or disorder,

mag maafm the dwmmﬁfp g»@yioa\dmﬁ trﬁdsttcenl ngal nqx h@rsagy@t@mu agahts ynd/or the

ugagbtpﬁ &ﬁ?m?n Ty H%s saﬁtcm dmoxg HSr ma% éﬁf’ m\]mu%‘n is (hti"étb’ iéw&.g and

oth@ahbotigre@at to a nmanmal in need thereof, wherein the
di sease or disorder is a central nervous system

SUMNERICOPTHEINIEXTIOR some enbodi ments of the
nmet hod, a synptom of the disease or disorder is

Thely @s%ﬁﬁg» cxﬁETNrH':r&)ﬁ sqg(% Rl @It ruld i5: | NVENTI ON I'n one
spect resen I nvention prov des adanantyl
di am de deri vati ves. The PL.Q ent i nvention conprises
a. conpound of fornul a
2010/ 011570PCT/ US2009/ Q5 o' ,,,,,, (1) wherein: R and R2
are each i ndependently al " oal kyl ,
ket ocycl oal kyl, fhet bil yI i yl or heteroatyl,
which is optionally no 4ri-substituted
i ndependently wth a yI aI koxy Fal ogen, cyano,
nitro, trifluoroal kyl, am f¢, al kylam no, kyl am no,
acyl, ary heteroaryl, heterocyclyl, heterocyclyl-
-NHR3, -N(al kyl)Rs, -C(0)NER3, - C(0)N(al kyl)R3,
-NHC(O)W -N(al kyl )C(O)R3, -CH or -A e, wherein.
whalig. Cl - Céal kyl or Cl-C6eycl oal kyl, whi ch i's opti onal |y
substituted w th hal ogen, Cl-C3al koxy,

N]ng% %%il%l%@%é%géﬂt @@N&Kédn%d t,?c‘];tg( gf&{ﬂwi hucmc»clv ,arvl o

h@EORME wigSa ldkoptiop@]y mono-, di-, or iri-substituted independently with atkyvl,

alkoxy, halogen, cvano, nitro, trifluoroalkyl, amino, alkvlamino, dialkylamino, acyl, arvl,
heteroarvl, heterocyclyl, heterocyclyl-R®, -NHR?, -N{alky)R®, ~C(OINHR?, -
CLON(alky IR, -NHCIOR, -NalkvhHC(O)R?, -OH or -OR’, wherein:

A



10

i3

20

NHC(0) - Cl - C3al kyl , -N(Cl - C3al kyl )-C(0) - C1- C3al kyl , OH,

or --OCl-C6al kyk with the proviso that the conpound
w@Rothotysm a (1) is not; N PCT/US2009/050934

N 41, 3- adamant yl ene) bi s(3- met hoxy- benzam de) (i.e.,

t he conpound havi ng CAS regi stry nunber 899289- 36- 2)

I 5N. N -(1, 3-adamant yl ene) bi s(4- et hoxy- benzam de)

.e., the corrpound havi ng CAS regi stry nunber

89928% %3%?%%1 R)}Ii te)ln C C@cx loaikvti h\?) hich | X orxbtmnal 5 3uP:»t1tutcd wi hh halogen,

Copaiod,, IOy i-0, @Q\H r~6@§{$‘§~ﬂ[¥,a hyh”b&f{( 89X BO0 6 23l kylheteracvelyl,

G ivisirbang. <oRROTET Rkl BHoReCGrsyy “NEREY C-Crtkol

7?3{%8(,\,4;@\@ GO, < ,d“a,}l OFL or ~O-C-Coalkyl:
N-(1,3- armnty ene)’bi s(2-i odo-benzanido (i.e., the

%{8‘?85’%{1“%{53%?@38@“8%%B@%ﬂ“mﬁ n§P9259-92-8); VO

-adamant hi s- benzam det he conpound havi ng
cAdl oot %ﬂ%ﬁé}t’)‘ﬁ%ﬁéﬁ#’%\f BHARIRS,
1, & arran ne)hl s 3 ni t r ohenzani de)t he
E&po\gr{d ARG ’§ ~MifBEINe850024- 39-4) ; and
5AT v - (1, 3- adamantyl ene) bi s- (3- pyri di necar boxani de)
(i BN h’edﬁ@ﬁ‘rﬁﬁ%‘ﬁﬂ Mhaldrnghonsbeonggingdsy nunber
371933-95-8); or a pharmaceutically acceptable salt.
t heY.&bf1 **Fﬁ@%fé}'lmit’ﬁgi°~k’y~fﬁ5:1‘«1‘1'@%1(}6371@1{%%@110%@’ or as part
of a group, is defined herein, unless otherw se
st at, e (] asadzintanbdera s s{Rabdhberchaide)or br anched
saturated hydrocarbon of 1 to 8 carbon atons. In
10suive( eiradsihampitse)bishenaldigt, moi ety contains 8, 7, 6,
5 4, 3, 2 or 1 carbon atons Where the term "al kyl "

appear-gl hefghhiehOM3-RiuoBERAMIGNOMIr ange it neans a
range of Cl- 05. Exanpl es of saturated hydrocarbon

al k*yl\, gp&%liéfﬁéﬁll@ﬁé)HQ%&Hﬁwﬁlﬁh&»@ﬁmhéﬁlﬁ ed to,
chem c groups” such as fret hyl, hyl ,” n- pt opyl ,

) tyl, but yl, bt I,
LR AR T St

The dg?“’eﬂ%&‘ %{gl Dé‘l a?‘%@ pr Hw tégg il jgb‘iﬁtél?%&tlg é&i SCth)lpga\h i")‘ré gQI’ﬂBH%l %?TI 16&%’[ one
wm@d@ﬁﬁdﬁm‘ @b nydmtlbySma;Sp}ﬂIrﬁMt@U&h]M £lek tﬁ}ﬁﬁ e eI, and at least one
|l es of al koxy noieties inclu but are not

anp
PhaﬁWﬁeWé‘d’} v goctdig eriegr oups such as net hoxy, et hoxy,

| So- propoxy, sec-butoxy, tert-butoxy, and honol ogs,
Thej psmt igverdivg alverpyides 2 method pf tkgingrafisrase podis@del Rypimethod

Lmrwn a?a ac&mm%amﬂ & lgeir %eult%allé ‘fgeﬁuﬁr ;ﬁ]ms)%g %a eaﬁ Uflféﬁ%)lﬁ%ﬂund of the

pxe@hk}yﬂv@md@% a h@hﬂ@ék‘,@if@‘ﬂe acé Eiiblmn'thé’t@m t{mhxuﬁm{a@m need thereof,
W t hout -0C - C4al kyl - - C4al kyl - NHCHS,

whergthedisgpss Rrthy@@ﬁ(@ﬂlgz)tgﬂ HERY@US system disease or disorder. In some

61?1{?9%\:}&?!1093 ﬁt{%ﬁ}g kn eu(ec@'l% b\)i‘%ﬁ of thE d{@eﬁg op Silrﬁ_gtlc@r {s.tt%gte erm

one or
At N <Y 4 0§ W T F&d nl ess ot herw se
mgts‘gfg&) 6ggF§]E3&3 g(gg ﬂ?ﬁ)’ﬁ%gh E[ﬁ()ﬁaw ng from3 to 8
rin .
In one dgpu,t the present invention provides adamantyl diamide derivatives. The present

imvention comprises a compound of formuda (I):
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carbon atons, where "alkyl" is as defined herein.
Exanpl es of cycl oal kyl noieties include, but are not

WO pomped7¢ o, chem cal groups such as cycl opr oppCT/US2009/050934

cycl obuiyl, cyclopentyl” and cycl ohexyl. WO

2010/ 011570PCT/ US2009/ 050934 As used herein, the term
"ketocycl oal kyl", enployed al one or in combination
with other terms, is defined herein, unless otherw se
stated, as a cycloalkyl hawiRg a keto radi cal attached
thereto, where ' cycloalky as defined herein
Exanples |nclude cycloy" '1one or cycl ohexanone The
terms "hal 0" or ge igd al one or in

conbi nation with oth @khs i deflned her ei n,

unl ess ot herw se sta as f téi{ﬁgchloro bronD, or
i odo. The term' aryI ! enployed al'one or

conbi nation with other terpp, is defined herein,

unl ess otherw se stated, as an aromatic hydrocarbon of
up to 14 carbon atons, whi ch can be a single ring
(nono Arc) or nultlple rings (e.g,, bicyclic,

whdrihcycl i c, polycyclic) fused together 10 or linked

covalently. Any suitable ring position of the aryl
ﬁ@aﬁéx %%%qaﬁnﬁaggéﬂdégx éﬂx i' E’\L%‘?(gdllm }ré]@mgﬁ)fafk{‘?qiletet?wcl\i aryl or
chem cal struct anpl s of nmoi et es i1 nc
but:rual}e wioth td aptiped iyt mpnehédini ath- bgbnuwsd suh:hua‘sml\ mth alkyl,
benz napht and the
RRSEY Jrlodrgeto, HEE Ron LT, DRBG B LBt RS acyt, am

ﬂ@@&rih@eﬁt&t@mm hel&i8clc8n R’ hetr?, oatwm)zewm“ @%?esmel one
e

i ncombination W th cther terns, is defined herein,
{15@}1\(@&311& hoH EBRs -2y DEEOR nﬂﬁﬁbolywi ‘cwherein:

polycycllc (fused together or linked covalently)

ar omaRi' & (hyQpbgarbGnCedwetpadotprhish ngopoinealbr sutmtmeted with halogen,

ey GRRC AL <hRS ook T GRS QG MY 9es up 1o

t4at p}@h@[@ln}l.@é 19IMe:, ANFEkH cét@raﬁmhzet(e(m&m{fﬁ( aiﬁ%ﬂ@pt@@t‘ﬁf{ -Caalkylh,

heteroaryl " groups include, but are not [imted

DGEA HC ey i- gaiza hyﬂlk\ B-EXQrL mjlsatkply b loy $O-C a-i (aitwl
pyrazolyl, imdazolyl"™ (1,2"3,)- and
(xrit}lztteﬂpxw}tfisi) azokhyd conB@pyd Dﬁ&jrmyla,(l)ﬁy opm di nyl,
tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl,
oxawo¥ w1, %~&ta¢tttﬂnt}ﬁﬁ&blhwl-metBnﬂhﬁcﬂMlm?(‘req tianaheé &)thpaamd having CAS
the |ike. A heteroar group can be unsubstituted or
substF%ﬂﬁ@d“ﬁgmﬁé%%ﬁ%b§h7here|n The term

heterocycl 1" enpl oyed al one or in conbination wth
ot HerV téni-gdamagtdeteltned-dleserenzamide 56 cotiregampsend having CAS

state at, gf0oup forned by renoving a
hydrOQEW f%%ﬁ r%%%ghy“%$%g atom of a heterocycle The

term,’ ‘ ( l.one, or LD €O i nati .
o Her B e G S RE SR b AP U5 HF siPheotind having Cas
st at e%q@% aheupsoafsofarmul a - C(0) -al kyl, where al kyl

is a preV|oust described herein; i.e., an

al kyhge ! I .h aving
SR D9y PUEIRER L Skl oR0h PRS0 HPrein
enplo?éduameenombmn Bondihati on with other terns, is
defined herein, unless otherw se stated, as

al kyl¥ ’a’mmmmmﬁaﬂ md}thﬁ"ttedttm:m&iaktyth} {1, 188 cpnpatingiugiving CAS
defi ned herelq ang:t eterm"amno” is --NH?, -NH, or

SNe. SR RNER S EXEMres i ncl ude - CH3N- 1- 1-
CH3CH2NI -1 (C1- CAl kyt)N-, and the like. 5The term"a
kyl am no'' enpl oyed al one or in conbination with other
ternms, is defined herein, unless otherwi se stated, as

1

am no- al kyl, where the ternk"alkyl" is as previously
defined herein and the term"offline" is -NH " --NH,

or -N< Non-limting exanples include NFICH3,

NFI CH2CH3, - NH(Cl -C3ol kyl), -N(G -C3ol kyl)2, and the
like. in sonme enbodi nents of the invention, RI and R2
are both aryl In sone enbodlnents RI 10and R2 are

o, _.J__.._A_._L_
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In sonme enbodi nents, RL and R2 each are independently

sel ected froma group consisting of phenyl, 3 or
wa20me0ms16 phenyl, 3 or 4-chl oro-phenyl, 3 or PCT/US2009/050934

4-fl uoro-phenyl, 3 or 4- dinethyl am no-ethoxy-phenyl,

3 or 4-dinet hyl am no-phenyl, 3 or 4-cyano-phenyl, 34

5- methyl41l, 2, 4] oxadi azol - 3-y1) - phenyl, 1

'l -indol e-5-yl, 111-benzi m dazol e-5- 25yl, pyridyl,

2 WF\* ﬁyl ’adﬁn%%{ gé/)L) —L%gza%'hhj? & oftm( lco %{&lng }ﬂx g‘u)@ AS registry

pyr athﬂEeryllf} iDhS.az?@l -2-yl,
5- (t hi ophen-2-y1)-1/1- pyrazol 3-yl,
1- mepnhyl 5—?16&;{%11@{31'3@@112;(3‘114)?0%%{1&@l(r£3 t‘%l? compound haying CAS

54unit-2-y1l) | - /11-pyrazol -3-yl, indazol - 3- yl,
2- neﬂﬁvTNZFmﬁﬁda%E% &%)d%gnzofuranyl

benzaf uran-5-y1 WO 2010/ 011570PCT/ USZOO9/ 050934 In
somgNehbdditaramtiglend he-(6 mdmdgnbfm Ade Yi.es thetcompound having

i nveng.d .S, a.cC d| osed in the Experinental
Sect i g"rﬁ%‘%&@@aw “}‘WE@ ﬁgqeﬁiog)ﬁgnt s, the conmpound is
fron1TaH % K 4, below in sone
‘881‘ﬁ“e‘ﬁlt‘§ ‘of“*t‘*H’é‘ crw"ém“ gfi; R and R2 are both aryl
n sone enbodlnents RI and R2 are both heteroaryl. In
Thedeimp “digodiminyed aleue qt S RRT P! a gipuisidetined kgreigy Wluspﬁhm wise

starSP g?eﬁnfﬁg QQh Q%m Shai 1% ﬂch@d &?t(u a%%%ir&%lﬁfnqwmb 25' &rifmn atoms. In
some enbodi il ents, is ar

sornerdpdeidneatts t}&faikﬁenmamemmam 8. dt 6,15%edsi, Zamei @ity dtSmS Where the

, '?D?QYL' In jone en@odlnents at | east one heteroa¢

terny Al 3ears Ky YBeRYot & %’@b%ﬁ‘?d?%e it BERTGH sy -Cs.

FNQ&J'R%QR thﬁ?}@é@’lkvdr &am{w@ﬁﬁ'rﬁﬂ&{&mﬁ]m& o8 @4 N 1o, chemical

furanyl, 1mdazo[1,2-a]pyridinyl, indazoivl,
ummmdg{:h wlklethggbﬁﬂublny;mUp@oga;z;@pyil, -bmaphieihrindi hgdbutyl, sec-butyl, n-

ny pyrazol yl, pyridazinyl,
Imn%yﬁ @?%;W“Héfﬁﬁﬁidlnyl pyrrolo[ 3, 2-c] pyr1dine,
The, gl%fgoé%éd? flr#é g‘ggj .ﬂg%lﬁhmdtpglpg} )g‘{a mb Hét?fﬁtl}lgg:rgggg%ldbi’“nl"mpd herein,

unl STBRLHIBEO Lified DAL IO BRUERARIY! 8,3 & SPLAFHRH ddIRRY Berein. Bxamples
gr oup conS|st|ng of at |east one heteroaryl is

of abeny ofactasykcludsberwofietr! nmm’awou}muud em:z.mx aud agimethoxy, ethoxy,

:»{»fwﬁﬁégﬁ;ﬂeﬁf ‘&tﬁgb["i’q’}} };C]qé;%u}h elﬁ'&(/){ O"’% ;somers ancg he)kae Alkoxy also
refekdaznhiyl mﬂiéﬁleéfl\hé&mﬁ\l Wr@u;i"iaﬁblﬁtiﬂwtb@bﬁﬂd;@x‘é@?c%&ﬂ alkoxy,

pyrazinyl, pyrazolé pyridazinyl, ¥ yl
all\xft_l,zymn@] @pgx g hpyathvdamyle, dighy lmj];qiqqym ﬂ@flji}.lqowaluﬁmg without

hmlhﬁ Q% e o”é?‘)}l | ;og&ﬂb’dﬁdik)) Al dt)géébmai dirny Pﬂ B Sealiy-

\(UYDJ,FFOJ YCACRalk@rCORNHROSUBST|-C Lﬁ led (NPT ML, 0US ], 5( ;di&f»imeﬁi OCH,;,

one such enbodi nents, the nono-, di-, or tri-
3“d3963{ﬁﬂbtﬁBﬁgHépgxﬁﬁdependentIy heteroaryl
het erocycl yl , heterocyclyl R3, - N(al kyl ) R3, wherein R3
As ysgd erepr v f@iﬁs y»tﬂ@ﬂlﬂﬁed:fw\o‘sgdr@ém@rm@mcrmir«wgmawtﬂhélhw terms, is
wlnvention het er0a AP " o
du%aéf%g]n u?lnssk@é ‘%‘é’)‘/%l Ll u{(dT & %ﬁdlﬁ*t{i ){lk\ !0 )K}R_?Eaxm lmm 3 1o 8 ring

cﬂrkﬁ:ﬂbmﬁizﬂﬁﬂieﬁa aﬁntzhe;rasﬁlehﬁwd Rrdnl &\@mpﬁe@at k}}ﬁi@fﬂll@l&ﬁﬁﬁlm include,
embodi ments, at | east one cycloal kyl is cycl obut

but @f};a(ﬂoéhg}krwl to, é“i’@?‘bﬁ'&‘ﬁf’ym" sugh d@y\dﬁ@hp@tjqu mgg,rpéjc%}lpénty{l,, and
cve HQQQ|nents the cycloal kyl is further substituted
eyond the tri-substitution previously defined, i.e.,
the cycl oai kyl is substituted nore than three tinmes as
previously descti bed; to exanple, the cycloal kyl is
tetra-substituted with fluorine WO
2010/ 011570PCT/ US2009/ 050934 i n some embodi nents of
the invention, at |east one cycloal kyl,
ket ocycl oal kyl , heterocyclyl, aryl, or heteroaryl is
substituted as previously described, in some such
enbodi nents, the 1, 2,, or 3 substituens are
i ndependently selected fromthe group consisting of
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A conposition of the present invention nay be adapted

to any node of adm nistration, such as orally
W@ emebudiring sublingual ly), Pia inplants, parenk@l/U§2009/050934

(i ncluding intravenous, intraperitoneal,

intraarticularly and subcutaneous injections),

rectally, intranasally, topically, ocularly (via eye

drops), vaginally, and transdernmally. 20A conpound of

I i n, ) e

As% 8]’1@1&?1? ?IQ tmhﬁ' ?ﬁ%&r#ﬂ%c 1 ggﬁatp\{g ?aﬁdeg%f fn &ﬁzﬁ%neﬁtfmﬂe\mh other
ternphar d&ﬁﬁ e&l hd:t el Lyl LQQﬁEﬂtx&hl senai: kels cpdodig &&k thzG\e&‘amth cal

i.ncl udes without tatio fol | owi n al t h
dttdi,lﬁgrtatghqocuggmdgwcl%ﬂ A\ ?gh gngh?gq,lp@ ét\,dg\%lqs,f;w xd gpentanone
or c@&hﬁ‘enﬁb‘x‘mf uric acid, nitric acid, and phosphoric acid,

organic acids e.g.. acetic aC|d oxal i ¢ aci d,

}hegtlélitnés’ %‘Bl%moq hélggél rélb}elagédja lofe ?ﬁh&)ﬁlbﬂﬁh%ﬁ wgﬂlo?ljle? terms, 1s

defibathdeinmables Lﬁ]ﬁhdl&b@ﬁtﬁﬁﬁﬁﬂﬁ@bf anoo, Beidy, opadoi ¢ aci d,

and para-toluene sulfonic acid. Qher salts include

htﬁ@ﬂnﬁ Sa\it Enpilokad dlofebishTodbimlikakineuearéthsnBtRlised herein,
g., sodium potassium cal ci um and nesium or
unlw pﬁ\em@gﬁa@dbﬁg@sm o e Ryl Mﬂﬁ@aﬁ@pﬁgﬁg Caltpie atastk which can be a
smggrhaé wﬁ’é‘g ﬂdt’uﬁ %a)op%h} &hqﬁ‘%ﬁng’ )e)nbgfﬂani t(l:xg%lghé, %)oh'm'r i) mbn%towcthm
or lM@z&&i@ldﬁﬂiiS?\&P@iﬂtWﬂﬁ@b%ﬁ)&B& tﬁd divi hofet aiut e tcnalanele linked
e listed in [S M _Berge et at, J Pharm Sei .

to ﬂy_ﬁ gcmt,@ghmf@algtméwtp KA Qﬁoiémiliqﬁmu ipgludy, but gye not limited to,
cheARGEHoufNERN o5 ?'9812:!@ beﬁ%@& 8848k, Anﬁﬁ unfﬁj t% ik0€Aq arvl group

present invention can be used orm of an
can s besybscErddamatiestiandd ot decriporheent. onal prodrug form

whi ch generally will be a functional derivative of the
TheGeomPiaundat atmpiey sdedeid o i6 oambintigsh fvith biter &etb Ve dmmd herein,

in vivo. Also i ncl uded are netabolites of

unlésy ﬁgﬁuwae &#ﬂefih@ PRBRASHE G PRRSHYYEHC Hapsdraerthgy adpkeibcovalenty)

k) C S
arg lﬁﬂﬁoﬁﬁﬁ gﬁ?d(laﬁ&gﬂﬂld %&3\% ggﬁrg R@g%’g}?}ﬂgn o;gJéHﬁé}ﬂQl welected from
mnmassen@enmxémulimm A setenph o yedipangesey ibed! ‘h@dv:el atpmrs and 1 to 6
het ma% be ﬁon‘ol ned. W t h oge or mqgg\qhar maceut |i. ca I i ]
OlESRHRBT bt B RIRE P TIEY Y bITOR PEH Pub s nOT SR i oy ridipg!.
pyridbdiHENERARE pb R8IV KazoRUGHISDANIRG ez:uu c@h (1.2 4)-tiazolyl,

preparati ons fray b admi ni stered or al in such forms
py lfa'smti abtrietidinvk apsabled fpivhohgdvingoxaolyl, i thiaieie!. pehadde2-quinolinyl,

nq\g .i;xé}z &S\t 3l pg)e gfgeaﬁznyagm\ggltﬂem\a%%p gull ux“quatcfubEgunsubmiuled
omﬁwmmshm&.cxﬁmnkemni ng, e.g., a suspending agent, at,
e.g., fromabout 0.05 to about 5% of suspending

ma&@.@t Hoter8WF RS chPRREALIMNE Gy irfecthbin AL IOSth & téM&an defined
substitute such as aspartane, at, e.g., about
her @mowdexi 5BeNisTgarmd ors cougentens whnpi founed by !@Mfmm?sa %muﬂven atom
fan K [ %fﬁnsnterally in the formof sterile
liﬁﬁf%gf 5*’ Lt Uty onse suspensions or enul si ons
0
Thcégxg% galﬁ,g % f%{@b(gitalcprﬁ o4n ?g‘?j lglﬁ 9@10}53@ ?)E]ﬁ,? ?(%{t}l}éﬁs defined herein, unless
otha%%@@&@éd QDS oTBY oC@Rh A NC(G)-8kyl, (Whefd SBAW 2 gRy Rﬂqi@bﬁ%lbed
0% of the active |ngred|ent I'n conmbination wth
hmmrfrﬂ .an allmdraebews sovtars foymih eeatdbod thad¥eand about 60%
by wei ght. The effective dosage of an active
ingredient (e.g., a 20compound or salt of the present
invention and a prodrug or netabolite thereof)
enpl oyed may vary dependi ng on the particul ar
compound, salt, prodrug or petabollte used, the node
of adn1n|strat|on age, wei ght, sex and nedlca
condition of the patient, and the severity of the
di sease, disorder, condition, and/or system being
treated. The selection of the appropriate
adn1n|strat|on and dosage forn1for an |nd|V|dua

o N a o s o ~r-: 1 g,



5

20

prevent the growth of m croorgani sns under ordinary
condi tions of storage and use 15The pharnaceuti ca
wo or1n®1500 t abl e for injectable or infusing usePCHUR2008050934
steril e agueous solutions., suspensions or
di spersions, and sterile powders for the
ext enpor aneous preparation of sterile injectable or
i nfusing sol utions, suspension or dispersions In al
Theﬁg@? 2&%;&1&?&{« ig ;mpggsgh a?tﬁmé)tcl:f{ %Ar{r‘b ?ﬁ%n@ﬁﬁ ﬁ{% %Z,HH% QK i&ined herei i,
unlsﬁx hfhtf,ﬁuset EtarRuSds dbley! Srhﬁbd) avhensde t@ﬁﬁdﬂ ksilonRss pfev mml\f defined
cture and storage and nust be preserved agai nst

hm?’é)? e SHPRRTHAR | Mg ME rIR-ofT ™ Cr DEPdANIERE ampes include -
C EI‘?@U i@, (Q%ﬁdbe (€,-& Qil}\’%%‘i“(! !Or{( Ptﬁﬁﬁ{ §'\°f‘ax¥‘ﬁ% U

cont’ai ni ng, for exa wat er, et hanol, and polyol (e
The: lgrm i ‘%lgglﬁlgll ey ﬁ{lrﬁ% aﬁ{]}% )? T&\l\bmﬁﬂ) \L. l}gﬁi“;gr ten}rs i8 d»s.gmed herein,

un]aae g&rk,ahls&Esi@luH ;ﬁuﬁmh@ﬂﬁ@t avheac thevencatipotinds podvidiey ddmuj
I nvention, can_be_adm ni st ered |ntranasaIL§§
g}clude

herdlf GHOMEAFHE 140G Hg Fani SFEsOBURE aBE-KBi ErrRaR
gt ansdanaal -defeverkonicre dine,haE digari |y

n“thé art Trans adm™nistration includes
In s?th e@lﬂ)ﬁ}gm H} rﬂln'rf) oNs ]gzﬂ on; ﬁls m‘i(hﬁ §[1Ub )ﬂ%ﬁ %Pffn J::])Smkl):g%dﬁlq&ts R!
and @i akdisdth abte&mda mic a8 ad eﬁrh&ﬁuﬁsm Eléiqmgx 1end 1K ey hsﬁ@mhr@ms 1 some
such as |otions, cre t bans, pastes, patche

‘*m@éeﬁéﬁe‘r‘fotﬁe IVEBi QR %ﬁés‘ ORR AT WH driseae crde igtengn gt least one

heteY@‘Q'L ﬂﬁ:p) 11 19( ?g@ n?dms o;')‘sr} %d@ﬂkﬁ th)l\hep;)/Haﬁﬁ Qiughdlﬂzcgyl' Q}rophem 1
or s ons o the’ ol [ -inwater

furanglt. er hfrrmubnhmﬁ y pesonRastleslig @w;tﬁxrtmth &eﬂs 0t padygdr ot some:

wder s . di.spersed, in ro] eum or ro hIH
et GIR GCBTr R Il S ST R PRt 060 Epdas
py M&@%& M&ARINERLET paksaly rrayddeslvrs Lihr*u? ln%r SOy MAr bl Y
occl usi ve “devi ces ‘may bé ‘used to releasé the active
?Wﬂﬂﬁgremﬁent into the blood stream such as a sem
- per meabl e nmenbrane covering a reservoir containing
In amlne eambdi\nmn'reng‘rib@ineﬂmmm tHeot ot mhbuxt hm; oant isenbstduwtedas

t
pregfigt e eP b Poade sid RRbReEIRE Y] £k p b e

mde?s@ﬁdkﬁ‘\g\,Qe&éi@ﬂ‘%@aﬁ(l‘l@'wr(@@dn\"r?r(%rsdﬁﬁ@rm hféﬁu‘}QQSﬁQﬁr}niammn«

adm ni Stration wl cont i nuous rather than a single
ethagy, @mmpdmgti@mmryodb@ezh} ansompoend cbifore, leopr. égent! and thiophenyl,

i nvention can also be admnistered in the formof a
In shinpesboindetd, Rényd BY satﬁmrmm&mihm Ml icﬁxm:ﬁﬁrf&bm kigodegh consisting of

bi | a f d
pheRYmo B S ey eeme Pk Bt o h Ryl 5 or &
drm@@rlylﬁ\ﬁﬁﬁ@@th@(n’-ﬁaﬁ&ﬂsﬁm‘ﬁ di@ncﬁﬁﬂ&rﬁﬁ{u-;ﬁ%ﬁﬂ @%u 1mgh&ﬂarﬁ_( <

anti bodi es whi'ch the conpound i's coupl ed

metherrt re%i@\:rcmm Sedh)- ah@mhﬁ %n@do@ﬁ*-} héHpméelem-vir hﬁéwmndam e-5-

. SRSl gt SRR s DR R Bep et T BlBvgipaan o

chidrglpeagm-nil @mmamtwe zrm@,gﬁedrremzthidphusmn Aersheadl Byt 1-methyl-
t hose ractrcrng the art that some of the conpounds of
‘(Th‘ﬁéh(ﬁrg‘égnﬁf“rpmﬁéﬁﬁ‘@h Sridyrap et il rmehd - gf-opeal-3-v1, indazol-3-yl, 2-
me@@}!%‘?ﬁia{w& ﬁ%%@ﬁ m"ﬂ}f‘ﬂ EQHS;JI‘B%% ve rise to .
| ONer s ereoners e present invention
i ncl udes all stereorsoners i ncl udi ng i ndi vi dua
di astereoners and resol ved, enantionerically pure
stereoi soners" as well as racemates, and all other
vari ations of stereoisoners, and m xtures and
pharmaceutically acceptabl e,salts thereof, which
possess the indicated activity. Optical isonmers may be
obtained in pure formby customary procedures known to
those skilled in the art, and include, 20but are not
limted to, chiral chromatographi c separations,
dlastereonerlc salt fornatlon klnetlc resolutlon and

o o s o o e 1. i "
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Anot her aspect of the present invention is a nethod
for using the conmpounds of the invention. The
WO pae/1isen i s to be understood as enbraci ng al PCT/US2009/050934
si mul t aneous, sequential or 5separate use of any
conbi nati on of the conpounds of the invention with any
phar maceuti cal conposition useful in the nethods
descri bed herein,. in sonme enbodi ments, the nethod
In sé@%fﬁ%ﬁ?iﬁg@%m@ picfi;\t;\)g{pg)?@d rrgﬁhggﬁf%ﬁ iaf$ cnﬂg}g%ﬁ%& Q%f\ eoglgd dbsr:i sed in the
Expegmehsal Sattios aklosv. tiheseefemblobitmdnss, ﬁ&eﬁmfpu&ﬁdi tyonentendede 1, 2, 3,
that the phrases "conbination of two or nore of the
Or deBfPBunds 10described herein, or salts thereof " or at
| east one conpound as, des rlbed her ei n,
In sewam@@équeam% we@!@mnaﬁl and B[ prethiodt wot o *»@Wi»smhoriamw R'

and i@%%ﬁ hQ@?%sz' AP nfmi;ﬁaeﬁtgnﬁomgﬁ anh 'ikc'; Wﬁé QERF I some

embodibématel tber oforgalit hetaew iy aln afnd meieadsxasms fc@ﬂ?@iﬁﬂ br IE‘ is aryl.
i ncl udes the administration of such conpounds each in
In sbR@ cRBSEIniRIIOF 1RAGR kb MBeeUbs Ayl fsPhanar (e anhe elﬂb&dmems at
salt form or one or 15 nore in the base form and on
leasppngiieropny! tshhengduransl, ber@qﬁiﬁ isgrazghd. neeryaaolh bg;[rg@thxamlsi
dmtlﬁ&ﬁmé?f n%’ﬁlﬁg 48?8»{18{ | m?!\x% ﬁn%{n}g[ lsajd’% 19[;1'30! if {1&}8{\1 ?&0 inyl,
md(ﬁ@i( mqunniamy IPHOROINE, Ilmphtb'fndlhel ﬁeaﬂ)h@ pxﬁmﬂvﬁ‘ﬁb! pybagii,
npounds_and/or salts sed her t he phrase
Py ndﬁlﬁﬁc?&lvéﬂ\gnﬁuwﬁ%@w Fi Zédv‘ﬁ 5{ élﬁ‘rf‘{a’HBqu‘é)‘fwtfH'é“l
hiakAVERE kOMhhehs 1 Ntended to denote an amount sufficient
thia o¥caueeﬂgﬁ]§ntended blologlcal effect. The phrase
[ I 1 ] C ) B o
In S&QQEREB %‘Bﬁ;&h gé‘ﬂh Cér‘;v g%;taﬁ%n g ehalggéﬁ‘@gﬂag%%tg %gtﬁ}t)dr}e}b are
xckal’cl‘ﬁ Lﬂ‘ﬂm obrdubeosampeuirdt téhatonk $u,ﬁ vdak¥1d4 Batzofi@anyl,
anel.i orate, palllaag stabiliz g reveL e, slowor. .
i*eﬂaﬁépwxﬁw lobeigpsasdrberotiagpiybdifsiirehicapidehb bl idipdnyl,
t 0 r 0
mrdg% g{(ﬁdﬁeﬁ%gg{ tﬂfn Eﬁaﬂﬂf} [!ﬂgflﬂ\? e\élg%lsgqﬁgglﬁiopgﬁ ﬁBxamhl
napmh@ﬁﬂideb mkmil)dﬁml mxsﬂr prtrhodylofpy udammm albwm qhmmdnn 1,

Py S A i ﬁﬁf%?s% S e oSSR v@a{"’t 0

cause the intended bi |ogical effect. The t
In sopg gRPRAFIENSE phe heforeay)| 1H@'}!1@§&h§%ﬂﬁé}&élfjﬁl\’h@dﬁ@w- di-, or tri-
qubgH{u‘e@ ds pRURLLQ rd%hh&g ﬁrao{n%\éﬁmélﬂgo&ﬁ%mﬁ’HQQ(n%%% .. Br i
I sease or di sor or anelioratin reversing ‘one
suboituinpsar asmdmﬁmdmtbrhesmdﬁyéﬁné&&tcsalgf hsmeh\ dllysvﬁa,sae«}tﬁ -

.eat ment - ting-, as used herein,
\@§1§§~ﬁg%ﬁ@n§%1%ﬁmmg.wu§}ds , as in retard, arrest,
restrain, inpede or obstruyct, the g@ogress of a
In sgRpe eubpdimgDESE 109 WH@WP&T}WO@@F 098 Anddhadf £y SRl

kei&:‘i @ﬁ‘}‘?lk@lf i)@l@%fé&%ﬁ@ 9{ H(%é&ﬁﬂ%iﬂ@l%g re:i@ Ir QD 68 iQf \5 mlﬁvl In some
I Aventi on, er neans an
embagdpnoag ht feast mxbt:ad:iml hgl 1b en@sﬁinm iatv@mhedeis nrqédp@kuim;mbiopmp} 3
desi re

i ShEE rbRine B Reneti el cor ook ety ol Deal . s hsiptigp

preist Yily BERIE, G nhaLehaRed i Qfulihe @ @x@tthzﬁf thPeedi QA ke @busly
di sease., stabilized .e not worsening) 5 disease or

desafitedr eesstpiedhe dﬁaﬂfaykzdns slrowihygitatd aviditbease or
di sorder state, anelioration or palliation of a
di sease or disorder state, and rem ssion of a di sease
or disorder., whether partial or total, det ect abl e or
undet ectabl e. The term "prevent" or "preventing" as
used herein neans to keep f§0n1happen|ng or existing.
The term "adm ni stering” as used herein refers to
either directly adm nistering a conpound of 10t he
present invention, or admnistering a prodrug,
derivative, or analog of sane, that will form an
effectlve anDunt of the conpound mnthln a manmal , The

e o o o = o



2

¥4

WO 2010/ 011570PCT/ US2009/ 050934 di sease, multiple
sclerosis, Huntington's chorea, anyotrophic |atera
waelenosies, Creut zf el dJakob di sease, a traunma-PEOUSAI/050934
neur odegener ati on, Al DS-i nduced encephal opat hy,
anot her infection-rel ated encephal opathy (i.e., a
non- A1DS- i nduced encephal opat hy), Fragile X syndrone,
an autisn1spectrun1disorder.. and a conbi nation
In s&tﬂ? Lﬁ% %111*;1%?1{5%%? ACLGIY o106 ER[ a-sc?{)d 3\%9&3&1@‘?{ heterocyclyl,
0 any of several "psychol ogi C I'sor
a.tylchlaﬁiﬂﬂbmi zadbaiyuiad popralotit! keissc_@mmé rmt doanaduck babediments, the 1,

as, without limtation, pol ar di sorders, .
Oéléﬁ'r‘ gl a5 §’8i~%‘é‘|d§“ﬁ‘“c§%i‘lﬁ8ﬁﬁyﬁ1‘ EcreeR eRsIng P8 i anethoxy,
dm\g{h%%r%% 21 1(3(‘@ 01%: ﬁia') §Q&gxelﬁ§n Roxy %mtz éﬂnq afdflIe E\alnnn@%&»ahum -, furanyl
tion, di'sorders not herw se specl f and
andSMbﬁM@mbe |nduced nood dlsorders and as characterlzed
by the Di agnostic and Skai stical Al anual. yf | OMeni al
In a.ﬁ)ins emBedisyenko thetshorked ] dik, @ U\ia@SM:hM)n\(WmﬂLmaﬂLm y selected from the
sychiatric Associ ati on: on, V, As used
mee EFUng ﬂ*ea*BWPa%QT Oatitds: 5‘6 35‘%‘&? o‘f %%]}‘dgﬁ*%m? AHpyy. methyl,
i sanderbheticeau 3
e R g HGER R e P HYELAA0 gAYl 4R
trifladmiohiethyit o relate to others, which is often first
di agnosed in early chi | dhood and range froma severe

In @f}mé mnboallnie&hd; the&ﬁautﬁnﬁﬁd of ik pagse@nindehabassd edmpuihi fac)osed in the
perv I ve devel opnent di sorder not otherw se

Ewsﬁeév r%en@r» ORCE)! SO CHIDRUERETS, FReComTRONRY AR dpble 1

ab&%?@%ﬁﬁﬁ%mTﬂ%kR@W% as used herein, also includes
Rea syndrome and c |Idhood d|S|ntegrat|ve di sorder,

M(ﬁﬁ'@q as ucyisﬁetﬂa gecr e;’at'?n\ m\?ioﬁ YJ(}?&% (PR ! tﬁ{lﬁ mQ@, ;ﬁﬁ%\ mdcmnca
asi ve At al di sorders
dfwmm of reat: geurtdhea,dsxﬁmﬂz didsopdan: inseRi@e r;m@s ﬁhm:mmtx cally
a depressive disorder). In 20sone such
“*%ﬁﬁgﬁ?%ﬁﬁ&@f“ﬁﬁ@”@epre33|on is selected fromthe group
consi sting of atypical depression, bipolar depression,
A comberoliay ofrdbg) PEsSeit & enﬁ@} By §e @ﬁ@g@i t@rﬁm andisge GemEnistration, such
as ug;ﬁﬁr{?fﬁkf?rm St h%%wuc{iﬁl‘fti cf“ ?;g é}gs jﬂapﬁ%éa ¥ (gmﬂpds t?plt\gxln?{*'&mux
nmeh;:l?mmrﬂail ifr@aaiculsie sl @ﬁidu%mwﬁsaa&tﬂm&e) deqsies shiamasally, toplccﬁls
depressi on caused an obvious traunatic life
owlelﬂ\ éb’&é}e dEHsE: pagpHit: dé‘éffé%% eePlYpr i mary depressi on
(i.e., 25 depression that has no obvi ous physical or
A ngy@m@ W dheplesaalyensuctnds wwedrpither a5 8 Flep pessgr o the form of a salt
dmg'éc? 19 ]gl’ Jh)*ih‘n%) H{?}t\ & eﬂeg)?ﬁwri Zgusliatﬂ l:%d@.n o msgd?{} qa@ﬁts mth%lt limitation
the Rylcsome s@ltsh@ﬂh umﬂ@ﬁwam e@ndivicanlosivabidamalritetmic acid, sulturic
medical. illness or. disorder) in some such enbodlnent
aciq REraAsf ety rsdwes agil %ﬁ%@f@«&‘é? 7148 ¢81 SETEAKE ORI acid, citric

chgEQHRL%&@MC&'UQQ&%'&W ak 'qéﬁdb&%uei? Qé:%@ﬁ@&{ nn&@%ﬁ&tumauc
ety, obsessive conmpul sive di sorder
'anﬁmﬁb@mﬁSﬁGMQmiMﬁ&@ﬁgﬁﬂﬁ@ﬁaémphﬂbmad)menﬁmEMﬂnﬁemgamd Other

anxj ost admti ¢ tress djsor te stress
sal PRkl S S A RS ShAGR Gaith RS fcronin Begr .

calhiS QRABaen SARATRLH ANoralnk 85sks dhaande hua@%ﬁaﬂﬁﬁ’l@hﬁm Silis.
speci fi c_phobi‘a, anxi ety di sorder due to gener al

Furipedigalimgowdixeneies of phatanodichihdasepiabloxieiynidiasdegenic acd
al cohol wi thdraWal -i nduced anxi ety, and a conbination
thereof hi sone enbodi nents, the central nervous
system di sease or disorder of the nethod of the
Invention is a seizure disease or disorder. in sone
enbodi nents, the seizure di gease or disorder is
selected fromthe group consisting of a convul sion,
epi |l epsy, status epilepticus:" and a conbi nation
thereof. In some enbodi nents, the central nervous
system di sease or disorder of the nethod of the
10|nvent|on |s a paln dlsease or dlsorder selected

o o s R T
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WO 2010/ 011570PCT/ US2009/ 050934 I n sonme enbodi nent s,

the cognitive, neurodegenerative, psychiatric or
woeuoolsy cal di sease or disorder is an anxi etRCT/U009/050934

some such enbodi ments, the at | east one synptom of

anxi ety is apprehension, fear, trenbling, nuscle

aches, insomia, abdom nal upsets, dizziness,

irritability, persistent, recurring thoughts,

S a iy ), h | h ~
addgg)mhl ”#101%?63 tl{') [;%tuﬁ 8{ [%tﬂliiaf:}}vt(m e gzg n§ ?’?mrgyﬁsﬁ?z f]‘!‘? Stiﬁ i - and
(;%chmkﬂngn4&earfdmwkoykmgzmvhbﬁqk;ﬁﬁ&aﬁﬁﬁacks

ni ght mares, intrusive thoughts, intrusive
A coBpelddagth @ﬂ%s@en@i&ﬁbﬁt&ﬂ@@nwﬁé GBS in @EBIOSRn Rtiiafithmate and
an inabili to sl eep, anxious feelln gs, overactive
othey t‘«aﬁ‘tqﬂéﬁﬁfé%efhﬁéémfﬁy rs»éamh gynpaiE avil beﬁawmf—émdl&cnamoi the
n s O
L~OH{§J§H§2&|§ {nﬂﬁfﬁ 6»}3}@11&5‘]}%\6@1@?8{3 ﬁfeﬁ%ﬁ%ﬁgﬁ) 8 H%ét (? Xﬁo mciuded are
ﬂmlﬁlﬁg'nd:st {ﬂ\lﬁﬁ)ﬂﬁ@ﬂﬁ@ dege pessadiiivesntips el it .afblacu‘&f \pauzs produced upon

ur.ol ogi cal |swgse 0{ ﬂ&sorder IS schizophrenia. In
intrg JHOR” QE WS SABBEHERIGA DIOIRGIH SYSE4’t one synpt om of

schi zophrenia is a positive synptotn sel ected fron1the
Whegt o opmpa sl o thagresmt hakrties 1ﬁ§t“ip tyed detiepstibed absaeahoion be

u_m*?ﬂguda&nﬁ) ?(;l;pc &%&%@ﬁ%@mﬁ&l Ld]]{] a?ﬁ%ﬁﬁ«zhﬁ Lq\h p?él‘? &' (,“i?x‘? 3 A solvents,

diluseh aﬁtﬁ efé tkeogutih @h:gm@tmmwr}ﬁegsﬁam@q @f ay Sb@(zaldahm %’[EI‘Ed ora,i Iy in such
w t hdr awal 15f|at f fect, anh?donla decr eased
formgny et offPsl B ac e Al it §BR T FRsr apd susfainedgileas fppmulations).
pill € TRRAL BN Sso0ld IR §x¥m§dﬂ ks, %Wu?@pw R s‘u%pe@mmm {containing,
cognitive synpt o sel ected fromt he group consi sting
2.g. oef sispuretie: gehi, al. t. 4. frat tenttiogh, mstbmar"éo détmpa.ltdnmaszum} SYTUpSs
J‘ect nam ng, severe deficit. in workKi

(cORBY e Jot 147 £ F R NGBS rﬂwﬂ&waae' o &5 at dO 1o about
s0eflQIaE b suaBr §%8GMEd) V@i agRd t&"ll]\@gor @x ShQWMNG 8E form of sterile
i nformation processing, a slow ng of neural activity,
injekiohlg spltinmy em@s‘sq‘rww eamﬂsl@zl«cmwnax e, frprerboft.0.dhnto about 5%
Su%peggﬁgtaﬁ \/‘3 n r‘rﬁ 15070 r}gf.f Iéltstg Hg}m‘a‘»}tur(}g %‘1 e%sgfvgm gx?t¥ %gl tg;rn &g, tf‘mm about 2
to abQurokpgliga hctd)cﬁﬁ@‘é@l e inGo/BAe bn WSthFRE KIrR&0MoSe cu stomarily from
di sease I n sone such enbodi ments, the at |east one

aboulirp pomrrlut PAY DY Eiahs Hiesdlesdvy @%ﬁ%ﬁ/@d@wﬂmmﬁwm (.8

, 0 | i llite thereof) employ
Lozr%%ﬁﬁd E *%1 etg‘ft éipc ;?1 stm?]n?’@r(!“t?(%n Fard 3831%_ u@gzi%uht& égférﬁ?f) employed
may2edre ﬂSpfmﬂl duaei tht pﬁmpmesmrmmunm «akiogmﬁnﬁl ' madatfcllitcedet yihe mode

wal | owi ng, dro‘ég ement.i a, .conf usi on, ? i .
of d§1ﬂé{g§r<‘eﬁt)§t HEH ARG bbﬂ§ tppﬁgfq éﬁndngog k‘i n&agﬁ]leqﬁdt e severnity of
the @1@9&[@@%%&5‘@1 § SRt on2BXd/ §rt ﬁ%ﬁem fdih LAy Wl lBIBK ¥5 the appropriate
sl owed thinking, séxual dysfunction, an urinary
adupniclpitem anflalokguedprmabhiangydiy xdgsi maimmab}\ gybe @paa,nt to those skilled in
., CO iqagion,thergof._ . ne  enbad q S, the .
the {%’g BT QR (08 a5d ARlng ip\?éuhx ﬁé&%h‘i t:éfid Ndl:“”b pr clinidian ot ordinary
skilﬂi;@n%@ks@ g@@ ale drHeR6Es BRRNLpHl PR8Nl BleA-FREATBONS Fauci ef o,
gase. |In some such embodi ments, the at |east one

IS
(Ld‘s)yh%a’tf@lm\@f\» Yo Dlor0 11705561 Usroeotiesbeag regimen may be

aduio‘%,'qéqg Ip@ Qtsthg 0§?¥$§1et %1%#1%%3}%%% nFtoQ <05 Hglé{ésnéc? divided doses

may FPRIntiNBRred duildagiisd Qe MK BichropdrpandlIFeBduded as indicated by the
orientation to physical surroundings, |anguage
needypfdhe Hempeuliqpapktent i n speed- dependent activiti es,
i npai rment in abstract reasoning, inpairnent in
vi suospatial abilities, inmpairnent in executive
functioni ng, 5inpairnent |n{pehaV|oraI di st ur bances,
di sinterest and passivity, apathy, i nappropri ate
dressing, poor self care, agitation, violent outburst,
aggressi on, depression, anxiety., hallucination,
del usi on, change in personality, change in nood,
denentla or a conblnatlon thereof in sone
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The present invention further provides a nethod of

treating gastroesophageal reflux, the nethod conprises
wa@eaimnisteri ng a therapeutically effective anoR@I/US00#050934

| east one conpound of claim1l or a pharmaceutically

acceptable salt thereof to a manmal in need thereof.

WO 2010/ 011570PCT/ US2009/ 050934 The present invention

further provides a nethod of treating al cohol

nee, ho dnd.ni St.er.

Sohtgﬁﬁﬁgge S Cst({rp? g&#&t @f%g gg‘r l’ﬁgﬁh ﬁ‘f n?;mol%}x [ 1'11“% c%l lulose, sucrose
and &aalpQ llhn;dl dofartdraiong. Ist@ilc avaphasalpaulbhecal tols, a:thﬁeiiﬁi alineionic

salt th of toamamml in need thereqf. In _sone
surfaepiEY ﬁh‘gh‘f igle oFip U opSin &’ﬁ@’fmtiﬁ‘g SRS @ﬁ? PHARSRTIIRY §esas are
appH?)%q tel (9 zﬁé}@m% &p ﬁ‘fe%h@@mm ed@en%’ NERSiLG %':{ﬁm;mfr ‘Pﬁm‘; (E{eﬁ'hﬂﬁm.ﬁ ation

of a central nervous sys em di sease ‘or disorder.
desisaglhreA@nbods nisemaily eheloyet b dk plmmmus oﬁpk«ea&eeuwmal compaositions

md\g %O gS‘E}%é‘{S’% B‘ﬂé@éiw o\lllalnh%@?ﬁqs c| 9\%@3 u% r@&zgggf\g}g{\ﬂg r]‘hu-’m‘inW
dgtﬂfa,‘l@{ﬁﬁﬁ%g%ﬁ@ @gmqw g%r@sf ahPEnIRIERBAL sddh HRERARAT | Lbbrbic acid,
OF THE COVPQU PRESENT | NVENTI ON 10The

BHE6nBEds of the present i nvention may be prepared,
wi thout limtation, according to one of the general
An ma'txh@dmpowmd ilmechab bk odmirFaercd parpleayl vSe hetngsrifongdl it fatlutions or
he i nt ended @ an.. |I ustratlf) of SOME  racalogically
b‘*‘%ﬁb‘b‘& ﬁ‘g THE &t PRIPOEAT BN TERCGRAT T SIRAPE 5F Plyrmpfogically
ace Iﬁﬁ@ﬁﬁt can'bn\(ﬁ(ﬂiak e dM v aler SR @ ehiRACRNS 8 s@ffadiIRMhch as
he fol |l ow ng defines acronyns as used herein unless

hy ds:pe Bl kegihdpﬁfe r{wsse SlDﬁS aspeant e brared Bi dixecapic bquigoplyethylene

pho
v e ISR Brise T R B S AR SR o
preehin€ ik QF QB TR OFgaliBhYIngaen @ik ar ddl€itions of storage and use.
Af-dii..sopropyl.ethylantne, CAS No. 7087-68-5"

The d%ﬂﬁe(ﬁ Wirbds-sdisimmt W'lﬁ@&ﬁ@[ﬂo@ﬁ m%Su:!Elq}miéd@sﬁeﬂ%l%'aﬁucms

di met hyl i m dazohni um'chl ori d
solufions, %Nmnm}mrhgymemmm‘xrd@tm(mg()v@ms@8 th@ege@p@ap@mm preparation

of qi.:e&ipmv%@éb ethssﬁﬁﬁm sa?ﬁg?&h )} zsgﬁﬁ%%b pr %%e)l 82&}30 o’ia a{i SOFE the form
musapekeEh Hulireiey HEASIING tHSdx @8 thdt L?@‘Raﬁﬁmbﬁhuand infusing exists.
2-(1H Benzotriazole-1-y1)- '1, 3, 3-Tetranmet hyl uroni UM

mug b sRPigonepHesghiane of AR RS Apd Giogmerandyymst be preserved against
the @éﬁ@%&%%@%/ L}fﬁ%gr%gf %@%%%Wm%z Neh I%X ld BN -ﬁtoilyr rﬂ%nﬁmn

medd@nicpotainiBg G)ibx e\JhmYJI & &)&ydi Tdtimnbll ahil dbivoplegs. pﬂ@cmnm pre opvlene glycol,

hexal | S 128625-52-5 RT or, r
and r]l&gﬁil R kiYﬁS‘e\r Sibw suitable nn['\s'alm'es B 1e'reo%, an?l wzzeiablt, t)‘l:

Furthermore, active compounds of the present mvention can be administered intranasally or
transdermally using vehicles suitable for intranasal or transdermal delivery known to those
ordinanly skilled in the art. Transdermal administration inclodes all administrations across
the surface of the body and the inner linings of bodily passages including epithelial and
mucosal tissues, using carrier systems such as lotions, creams, foams, pastes, patches,
suspensions, solutions, and suppositories (rectal and vaginal). Creams and ointments may be
viscous liquid or semisolid emulsions of either the oil-in-water or water-in-ail type. Pastes

comprised of absorptive powders dispersed in petroleum or hydrophilic petrolenm containing

i1
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5TBTU 0- (Benzotriazol -111)-N ', N, N-t et ranet hyl uroni um
tetrafl uoroborate, CAS .No, 125700-67-6 TEA ---

wo eo1evhEnol am ne, CAS No, 102-71-6 THF tetrahyReDis20891050934
CAS No, 109-99-9 Symmetrical am des of the fornmula (1)
(R R2) can be prepared via the process outlined in
10Schene 1 using customary am dation procedures from
commerci ally avail abl e conpound 1,

the %?%H%‘I @%‘m b%igé 15'1 Qgi’dbl\"h% dalﬁjr\néiéoﬁ‘ﬂﬁﬂ!e cﬁ.?zé?m ngﬂ used to

previ ousl erein
eleld2Xhe activa iodr cdiltm_ mﬁ) the Blood snmax) siROOR hkr}ﬂ&%db@rmﬁm‘mw

EDC1 ).. N Nd | | Et, N,
cm«%l\rim res:f%piwp@alé}knla\&? g%ﬁ%@%@@%,ﬁ gtn\]m%w t?;«tautm ca@;fel \prfx?_matm
mm]a%%fm@&( d ﬁ@ledw d@@m@fycdﬁ’« \%&l&llﬁe(kaﬂ)ﬂ nRg)thea(liﬁxoﬂuze When
can be prepared via the processes outlined Schenes
using sanahs@srmahdeiaeR sxatml R drsegasinpnavhousivy! hl@ftmmedam rather than

asu§§h85d\i1dsglglml\ dg'sea or bH 1-1,NNr*(J, Rl and R2 not

A compound of the present invention can also be administered in the form of a liposome
delivery system where the liposomal lipid bilaver is formed from a variety of phospholipids.
A compound of the present invention also may be delivered by the use of a carrier such as
monoclonal antibodies to which the compound is coupled. Other carriers to which a
compound of the present ivention also may be coupled are a soluble polymer or a

biodegradable polvmer useful in achieving controlled release of an active ingredient,

It is anderstood by those practicing the art that some of the compounds of the present
invention may contain one or more asymmetric centers, and thus may give rise to
enantiomers and diastereomers. The present invention includes all sterecisomers including
individual diastereomers and resolved, enantiomerically pure sterecisomers, as well as
racemates, and all other variations of sterecisomers, and mixtures and pharmaceutically
acceptable salts thereof, which possess the indicated activity, Optical 1somers moay be
obtained in pure form by customary procedures known to those skilled in the art, and include,
but are not limited to, chiral clwomatographic separations, diastercomeric salt formation,
kinetic resolution, and asymmetric synthesis. H is also understood that this invention
encompasses all possible regioisomers, endo-exo isomers, and mistures thercof that possess
the indicated activity. Such isomers can be obtained in pure form by customary procedures
known to those skilled in the art, and include, but are not Hmited to, column chromatography,
thin-laver chromatography, and high~performance liquid chromatography. U is anderstood
by those practicing the art that some of the compounds of the present invention mayv be chiral
due to hindered rotation, and give rise to atropisomers, which can be resolved and obtamed in
pure form by customary procedures known to those skilled in the art. It is further understood
by those practicing the art that some of the compounds of the present invention inclode

structural isomers, including tautomers.



a) 1.1 eq. R1C0J1, 1.1 eq. R2CO,,H DEA, PyBOP (or
BOP, Drvl1lC, EDCl). CHCL b) 1.1 eq. R C0C1, 1.1 eq.
WER201000IS70 DEA, CH. p., Am dation of conpound |P&i/UR2089/050934
m xture of RICOCI and R2COCI, or a m xture of RLCO2H
and R2CO21-1 using customary am dati on procedures
affords unsyrrmstri cal amdes of fornmula (1). Scheme 3
aH 0, or Intermediate A

e RO PR S R ShAE R

presfe20@0dntioll EA or TEA, CH, 4.012; or R200014 eq. NaCH,
THFI CHO12 Am dation of Internediate A with R2C2I -1 or

AndRRERGTectiST M F%i@:ﬁt@ﬂ%}ﬁ oR M dikiho@Moisafae @8 paffdo bl e
unsynmetrical amides of formula (1). Intermediate A

m‘«@é@ﬁﬂ béhprapnietsykbe perprotessRyagug pil Newliapeme hereential or

3 sepaé"){i@ @%ﬁg{[ﬁ céyg)g};m('\!grof ] gﬂ%“}ﬁt%s‘ﬁi\}g@ tf_;l lnb?néﬁ%o\‘r\a‘?tq_gt&( pharmaceutical

conPiGhn vl it mBiMbds Ekedidoddeiin10b) R1CO01, DEA
CH, . 012, or R100d : eqg. NaOH, THFi CH2, 012 Am dati on

In sOhe ARG L M héthdd NSl ddroinistdind@ekflési NGamount of a
customary am dation procedures yields Internediate A

comprstipn of Bv@fr mRfeoitbpig@npampyiesgiibed kereineortselinderash bfis

spedliEnRThAf8ed RENELBhRses PoRBHA M AL T 2P0 Srtdas

10 described herein, or salts thereof,” or “at least one compound as described herein, ora
pharmaceutically acceptable salt thereof)” or similar language describing specific
compounds, includes the administration of such compounds in any proportion and
combination of salt, newtral or free base forms: i.e., includes the administration of such
compounds each in the base form, each in the neutral torm or each in the salt form, or one or

15 maore i the base form and one or more in the neutral form, or one or more in the base form
and one or move in the salt form, or one or more o the neutral form and one of more in the

salt form, in anv proportion of the neutral and/or basic compounds and/or salts.

As used herein, the phrase “effective amount” when applied to a compound of the invention,
is mntended to denote an amount sufficient to cause an intended biological effect. The phrase
20 “therapeutically effective amount” when applied to a compound of the invention is intended
to denote an amount of the compound that 1s sufficient to ameliorate, palliate, stabilize,
reverse, slow or delay the progression of a disorder or disease state, or of g symptom of the
disorder or disease. In some embodiments, the method of the present invention provides for
administration of combinations of compounds. In such instances, the “effective amount” is

25 the amount of the combination sufficient to cause the intended biological effect.

The term “treatment” or “reating” as used berein means curing, ameliorating or reversing the
progress of a disease or disorder, or ameliorating or reversing one or more symptoms or side
effects of such disease or disorder. “Treatment™ or “treating”™, as used herein, also means to

inhibit or block, as in retard, arrest, restrain, impede or obstruct, the progress of a system,
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Conmmerci al ly avail abl e 1-adamant anecar boxylic acid

(conpound 2) can be converted to acetamde 3 via a
woRRaetisreact i on. Hydrol ysis of conpound 3 undeCT/H81009/€50934

conditions affords the correspondi ng am ne salt, which

is then converted to nethyl ester 4. Customary

am dati on of conpound 4 at Tords conpound 5 Hydrolysis

of ester 5 followed by a standard 5Curti us

con{h%%[} g@g&%rﬁ%ﬂ%gﬁj (ﬂschﬁ'}‘{&cﬁr ?‘8 h@é %Q%@nt&%t{f%g@rm or
“trek@i dU. fofh Sy ealil/bm ams o&dhG2 @4&11}&'&8@&&11 ajl ckhiesiordedinidat Oshilts,

W heglg‘[‘;;qnégaggl {%:u cg%;h: : amg%%%gdg{ic gg%{)%aw&gﬂ alleviation of g
syroptde? r(ﬁ&ﬂﬁ@lﬁ%m‘ﬁ ﬂix% eZtenY\@[* £Rsbrfled {Qefpseci%n\fﬁfnthggd 5Q. ot worsening)

onpound 8 via a reacti on. l'ydrol ysi s of
dxseamcﬂmddtﬂ seahed, dﬁtﬂts nk ﬂltoeamn;e@h radiecade Mid@éewtath amelioration or

sal ubi f 1-A 1-B and 1-

Pl aBaF BT o HE RS CRBSBE BOET et o i e driorFegu hther

pcirtﬁmaﬁﬂﬁaﬂdéfhﬁﬂﬂ W @hdutB@¥10 | nternediate B(1-A) 15a)
(Rz-1NH(R 1), K2COB or CCC3, DVA or NWMP, nicrowave,

The8AP Qbrwem“ or "preventing” as used herein means to keep from happening or existing.
The term "administering” as used herein refers 1o either directly administering a compound of
the present invention, or administering a prodrug, derivative, or analog of same, that will

form an etfective amount of the compound within a mammal,

The present invention also provides a method of treating a disease or disorder, the method
comprises administering a therapeutically effective amount of at least one compound of the
present invention or a pharmaceutically acceptable salt thereof to a mammal in need thereof]

wherein the disease or disorder is a central nervous system disease or disorder.

A compound of the present invention can allosterically modulate the mGluS receptor. An
allosteric modulator that enhances or potentiates the affinity of an orthosteric ligand for the
mGHRS receptor and/or enhances or potentiates an orthosteric agonist’s efficacy is an
allosteric enhances {or potentiator) or positive allosteric modulator {(PAM}. See e.g., May,
L.T. dwss. Rev, Pharmacol. Toxicol 2007, 47, 1-51. An allosteric modulator that reduces or
diminishes the affinity of an orthosteric ligand for the mGlaRS receptor andfor reduces or
dinunishes an orthosteric agonist’s efficacy is an allosteric antagonist (or inhibitor) or
negative allosteric modudator (NAM). Il

In some embodiments, the mammal of the method of the invention is a human.

In some embodiments of the method of the invention, the central nervous system disease or
disorder 1s a cognitive, neurodegenerative, psvehiatric or neurological disease or disorder. In
some such embodiments, the cognitive, neurodegenerative, psychiatric or neurological
disease or disorder is selected from a group consisting of a mood disorder, an anxiety, a

schizophrema (including schizoaffective disorders), Alzheimer’s disease, Parkinson’s

14



WO 2010/ 011570PCT/ US2009/ 050934 or |inked together to

forma heterocycle that is optionally substituted by
wogdpoxylrg al koxy, am ne, al kyl am ne, PCT/US2009/050934

di al kyl am ne, - C(0) N(di al kyl ), -NHC(0)-alkyl,

Mal kyl ) - 20) -al kyl ; or one of R2') and R21 is H and the

ot her is alkyl, cycloal kyl or heterocycle that is

optionally substituted by hydroxyl, cyano, al koxy"

dm%@( gﬁﬂf_@é c%é 1%'5“5 nl%(ngw il.({ﬂq?a;q Qﬁ&ﬁ%@g LaINElgll sclerosis, Creutzfeld-

JakotNfiaddy | a) t &\ﬁ@)}flﬁiddyku@tkkzﬁndz oW a‘rm@mam W’mpl&z (R%ﬁnr another
[ or cycloal kyl, or_one of

inﬁz:f;] ?@qlrlgfénggf} Uggﬁ!ée}l@pe@h\, {1, Ca R AP dpeed. mgdqndg)pg?h‘,) }ramlc X
sy mﬁon@lmﬁmgﬁxsﬁwc@ n\/ liordel. A8, q'k‘.%gﬂm%}{‘nﬁ ’iheﬁfofN PyBOP,

y ation of commercially available conpound 9

As ié%ﬁg E’se; eln, a%?'gs&o ﬁél QTS ¢ ung? #%b Sseg%l(ﬁ:)g;gdl %o}f\)#;gai disorders

chalBedOM OF atEbem &R i R oBBS! kiiidTBSS s RM&ANHasReRdipdar
R2- 40H and MeSC2C1 or Li- nethyl benzenesul f onyl

disce g orﬁea@ﬁstsaﬁi@wﬂﬁﬁ»cw@hx v degrdas, Ho sy esdiserpisxyppd disorders
duu?& gﬁx}cjt‘ﬁl nmﬁltaat\ cgnuoé dl %OHQM nx\ﬂ otF &l 2%3%%%%@%% ﬁ ]bbtance

ures cou oln
lndlffﬁﬂ ftod cﬁslﬁeﬂ@é,,anbhﬁaeﬁ&n'@éhziea haltl@/! NagayalapdddkYduisaieal Manual of
het erocycle that is Oﬁtl onal | subst ituted by
fﬁy!c{f}@gfy oy gpwé@&dmgﬁ]( eM-BY k' aer e Pbm}%@myﬁépﬁnﬁw on: Arlington,
VAT ﬁ{a o) | I\ITI -al kyl" - C(O)N(dial kyl), -N-1C(0)-al kyl"
I kyl K( O) al kyl V\D 2010/ 011570PCT/ US2009/ 050934

As usq%g %g%m the ;ri}tx gqfef D& ge{.tmm ci?lqoor&tr {: Q&)) ]&%%::é to a disorder that causes

severe and pervasive impairment in thinking, fecling, language, and the ability to relate to
athers, which is often first diagnosed in early childhood and range from a severe form, called
autistic disorder (“classic”™ autism), through pervasive development disorder not otherwise
specified (PDD-NOS), to a much milder form, Asperger syndrome. The phrase, as used
herein, also includes Rett syndrome and childhood disintegrative disorder, and as used

heren, 18 synonymous with the phrase, “pervasive developmental disorders” (PDDs).

In some such embodiments, the mood disorder is a depression (i.e., a depressive disorder). In
some such embodiments, the depression is sefected from the group consisting of atypical
depression, bipolar depression, unipolar depression, major depression, endogenous
depression (.., acute depression with no obvious cause), involutional depression {i.e.,
depression that occurs in mid-life or the elderly), reactive depression {i.e., depression cansed
by an obvious traumatic life episode), postpartum depression, primary depression {(i.¢.,
depression that has no obvious physical or psychological cause such as a medical illness or
disorder), psychotic depression, and secondarv depression {i.¢., depression that seems to be

caused by some other underlying condition such another medical iloess or disorder).

In some such embodiments, the anxiety disease or disorder is selected from a group

comprising generalized anxiety disorder, panic anxiety, obsessive compulsive disorder, social

135



VT ----" 1T COR2Y. a) PySCP, EtN, DCM b)DCM c)
WORMNOBIL15K t snobu reaction; or R--246r (R-OVs 0PCT/US2009/050934

R7,0Ts), base, DNIF or THE), GO 100C Custonary

am dation of comercially avail able carboxylic acid

1.2 with Internediate A affords conpound 13, which

upon denet hyl ati on gi ves conpound 14. M tsunobu

ph{)[s agt dok o Siﬁl’é g%ﬂ:&f t %%@% b%&ﬁ%&aér %@5‘0%‘%% }n gEtjix%n an

adj Lﬂaﬁtbm d&ﬂﬂtﬂz& td lopech@dcbeA g KRB0, $3pant s KRy tifsnﬁlkﬁ,&oiﬁl'iﬁhohia a
oo hAT Nl s corpounds, of formia ot (L.OL Were
discR@&re1iBohol (LH@BF%@ «%cﬁlc&l %ﬂnetp eem%d;%m‘ﬂu%ﬂhn %u{?&?fcess

oullne Schene

5 In smWe '_lm'lu‘}dlznen'(s lhg' Leflﬂ? Q'\e;u u§ Q\ mé aqe or dmm i!' e m hod of the
RehervgH; D

invdngbe fediare ddbnt er dedidat. e! ﬂB‘-t)ﬁ])L eﬁabnmycd?\ (t’R: mz'uHBﬂ”er;ﬁé or

. EDei. or C), O1EA or Ey\l, (o
di g%ﬁ%‘t’ %%%?%%M*H 485 YRUBFOH “h%“éﬁ ai-at '«éﬂww ei’ﬁeﬂf’éf %@%yFW*gI’“C“*
and%q:l@g b:l{l ﬁ@m%%g Intermedi ate B. Non-commercially
avai | e carboxylic acids can be nade via the process
In sﬁM Unn:(e)gm Ln‘sa’]ﬁ{é Uéli]r]w%nF%?%ﬁé’g?dfééﬁ‘fmdu of the method of the

10 inv e(nltmh esr zﬂﬁaﬂh disea)or ]iﬁzﬂﬁdea);eiid‘aém;n. thé?@rmxp entedingnanelfdnatory

and (Ph2P)2lerrocener DN, 100cC
pain, neuropathic’pain and migrame pain. In some embodiments, the neuropathic pam or

= 2222272222222722?2V.... 0 NNHu (1-0

migraine pain disease or disorder is selected from the group consisting of allodynia,
hyperalgesic pain, phantom pain, neuropathic pain related to diabetic nearopathy,

neuropathic pain related to migrame, and a combination thereof.

15 In some embodiments, the central nervous system disease or disorder of the method of the
invention s a neuronal hyperexcitation state disease or disorder. In some embodiments, the
neuronal hyperexcitation state disease or disorder i3 a neuronal hyperexcitation state in
medicament withdrawal, a neuronal hyperexcitation state in intoxication, or a combination
thereof.

20 In some embodiments of the method of the invention, at least one symptom of the cognitive

neurodegenerative, psychiatric or neurofogical disease or disorder is freated.

In some embodiments, the cognitive, neurodegenerative, psychiatric or neurological disease
or disorder is a depression. In some such embodiments, the at least one symptom of the

depression is depressed feeling, depressed mood, loss of interest or pleasure in some or all

2
¥4

activities, changes in appetite, changes in weight, changes in steep patterns, lack of energy,
fatigue, low self esteem, dinunished capacity for thinking, concentration, or decistveness,
feelings of hopelessness or worthlessness, psychomotor agitation or retardation, self-
reproach, inappropriate guilt, frequent thoughts of death or suicide, plans or attempts to

commit suicide, or a combination thereofl.

16
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b) HCl, water, reflux, or 1) NaOH, water, 90CC, 2) HCl

and water 15 WD 2010/ 011570PCT/ US2009/ 050934
woeaphasenent of hal ogen X (X= F, C, Br or |)P@F/US2009/050934

conmpound 16 with cyano using customary procedures,

such as Zn(CN )2, and catal yst Ph, pentedi enone Pd with

l'igand (Ph 2P)z-ferrocene in DVE at 100 'C to afford

compound 17, which upon hydrolysis under acidic or

In sg@%ﬁi b‘éﬁ %ﬁjénée ﬁ%ﬁt g%h g Eﬁ‘fﬂrgg“g“ gt gsé IS?& at?%ﬁ&rm% %"dx sease

or dodoh®r W Seanxidoe quaﬁm sedn tmbocmmmdum @slenarde pembmmﬁdam.l ety is
under, the foll ng ndi ti ans. ap erail ons were

APPEERPRI Y NGt O o %@Wﬁ{*ﬂ?‘é‘“{‘éb’é‘dt’mm RSt BZBHERS:
umglﬁlmckez‘%ﬁ%¥ réLu'izrquﬁBu@ﬁU% ﬁfaf‘rms %H 3»9[&9&1&02 hest gzm chest
was carried usin Or ot evapor at o
discondet, sedue dmghmismszﬁmms, feehina amcghMperﬂem_mfﬂmmg control,
ﬂasﬁ ol g%ﬁﬁé}%%g rl%{]lég\{)c ﬁaﬁé}lﬁ?&%ﬂ&&t%ﬁ@up@bl ’?‘T n'gﬁm%gehaviors
emdtiRhhiOWRthiRY. ok Mhtbi i YE 6 LRTBLOBERRAY odethdal e Qfartld Q4 hse,
chromat ography- mass spect rorretty (LG MS), and reaction
hypeivikingr. euipusenoifaseel. Finoeysal! udnnmwfwsswa@a&gela combingtion
lhe‘g romat ography was carried out on a Conbifl ash’
yst em (Tel edyne Isco, Inc., Li ncol n NE, USA) with

i B P el R3S S e OB T e il s
or dPdFdel Ys anz@lgﬂncﬁ;‘an &b wﬁﬁ@g\&'@k’%}ﬁfﬁﬁnéﬁs e 1 @le J\Qﬁ‘)ﬁtm of

one of the follow ng anal ytical nethods: nucl ear
schlﬁa@n@tm e:s & mnmelp@mmmgé]ﬁoumwwmwss@@tqf dallegnation,

del Ltséml‘ R%x fm%fi oagb-a (,Ueg)mam_mg 36 ‘]-,of }n gommlt’?} L‘Jg A\)&zmmg VhL sv mrrmm of

schibdpithi PN 82400 § V\?ﬁthﬂ&ﬁl@Lf&ﬁ honPﬁieQré\l i @nsiCng SALial withdrawal,
usi ng the i ndi cated solvent. Chemical shift 6){ i's

flat g\‘%geénaqhﬁd%§ tdgf:t,géjrcd,ﬁiqﬂmdgﬁn (a}gﬁ mi opgitipy ghepept. In some such
3 Y ]y 'l ‘N% 4 t ; Cred 6§ )
emb&% d%?ﬁgl A S;tt&ﬁ?sé Q%i phg%é R ‘Pbegﬁglggls» Iﬁf)!%gls,%ge‘%zeﬁztﬁm the group
congimthgceieent ideﬂua‘t inabsbﬁmn atumn&fuﬂed objet singnal sesdrageficii in
re s eee sin leee doubl et: tee: triplet. meee
WOTK K‘f‘ !Ti '{l%[ff H%PI _i eﬁrg éia Dﬂ&~ @rg‘; ﬂ‘lgﬁ‘)lﬂg,sgmgltfétﬁg TB@&%&}I I%GCLITI\G
fundBRfheS RESW e 3‘9@51%1’1‘91%95\ B]%‘E,';,:H,ﬁ#ung Blvast &M&@X tivity, long term
ioni zation (ESMB) via elther a I\/fcromass Platformll”
depsypsvemudr canQuation thamadr onl system (both from Waters
Corp., 25Miford, MA, USA) and (MtH) is reported. 2.
In sBime eivdotlitients d@fthd m@&md’@ﬂ i;}'&tiﬁsmnifontme chmiend hamolitdeasative,
speci fi ed OtherV\% ‘g % used j.n the
psy ﬁ‘r‘@ﬁéﬁ’hf‘%ﬂ ogreat h‘p"ébﬂ‘d SO o doh O it el R S
emﬁolaﬁnsﬁ‘ftaeﬂ?@{t léfﬁy&&t BT YR T PRYE :RBQ@ Beds Qmex Udopa—n‘;duced
Sigma- Al drich Corporation (St Louis, MO, USA).
dysRO4Gd. pLOETIRCE/ m&m&g’ﬁ%@gsbrddmkmﬁmm;a@se« frremor, Lhcmgt, in speech,
‘f}“?if’l}[’b%%é@%%wgIﬁ‘%gw%ﬁﬁ'y]*) qgﬁ_‘:\dg mal I“ﬁt”&i‘ r%\a tg S in \;agg\emia
conRERPAY 8dey HidiutthRc R8O, aSkhefBL M, SMRERiondBear, anxiety,
follows: To a flask containin
dﬂi@uhﬁm@u MEHPIy d@lﬂ@;g‘lzt ol Boxytuat dadhertigndan urinary problem, fatigue,

a 1.0 g, 7 mol) in DCM
achs% 51% n\?\g? %11 d (g %?&ékn t%@ngﬁ (10 rn?ml ), and)
enzotri.azol - ox.trsdrrethlamno hos honi um .
n “ﬂ‘?&éf“l glpﬁﬁhoﬁjﬁ%ré{?fé’ 8% ‘b“dﬁ%“’é “i‘iil&“ﬁ'ﬁg“ PSH“PEK%{;C&‘ disease
or dl¥rder SOA LB Qfdi RF@MaRLane stlohgtfn@dg@mx 88s, (t}l@ z% 18ast 8ne symptom of
mol , Zerenex Mol ecular Ltd., Geater Manchester, UK)
in DCM (25,) dropw se. Aler stirring at rt for 16 h,
the reaction m xture was washed with saturated sodi um
bi car bonate. The organic | ayer 10was dried over sodium
sul fate and concentrated under reduced pressure. The
residue was purified on a reversed phase liquid
chromat ogr aphy/ mass spectronetry (RP-HPLC M)
purifi cat| on system (Grad| ent: acetonltrl I e | n vater,

AN NN o o = .
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J
Ty

15amoni um formate, Columm: Inertsir C18, 30 x 50 mm
51.un particle size (@, Sciences, Tokyo, Japan)) to
wa@tdondisae 5 g (2099 of the title compound, PCT/US2009/050934
6- met hyl - pyri di ne- 2- car boxylic acid
(3-am no- adamantan-1-yl)-amde, as a white solid. 1H
NVR (400 MHz, CD30D) 7.89-7.81 (m 2H), 7.46-7.42 (m
1H), 2.59 (s, 3H), 2.44-2.06 (m 6H), 2.09-1.67 (m
A]zl?m}u Eﬁﬁlscc{v@ dﬁhﬁndng\?ﬁt 141 ngt%&ld‘ l:l'lél]%ill%"ﬂ{,%p inn}t@(ngg u?ﬁ)&nlwm in
rocedures”tor
]ud_hmshﬁ’ r mﬁﬂh aleet i2 d(LS:eﬁmbemm nn&;aammng uﬁ E@ion to physical
am no- adamant ane- | -carboxylic acid nethyl ester
5unﬁyrdg]

%&h AHEHHS 1m;}a1m1gnt tl‘@;)%ﬂl?ﬁi II) Speg Qﬁ?‘lnﬁbm\?%i“t‘ﬁm unpairment in
Qbal@%cﬁ?@aﬁéﬁﬁn@Xﬁl‘p%ﬁ@mgn ¢ RﬁQ 3%1/131 Sk dm ;zfr%regﬁq e\ecun\ e functioning,
hyl - pyTi di ne- 2- car bon am nol - armn ane- 1- car box
1mpyﬂs mentac |bdhmwl‘h§/dhstgsitaeces( digin@erest 2nd %%ut} Tdyathyetshppropriate
est er was, then h ¥ dt ive . L .
dfﬁ»glnF(%nfﬂ.éf |§§1lrﬂp§;:?¥‘8 \ (ét%\ép@%ﬁ§13$16\§]{)¥l dep:efswm &Il&iel\’
hatldSAM O Helagl8ABME RS pkrs‘éﬁz‘i 10Xk & BGhSbA J&ndntlh, oBEWmbination
Finally, the Curti us rearrangerrent of 3-
thergat et hyl - pyri di ne- 2- car bony1) - am nol - adamant ane- 1- car
boxylic acid (10.0 g, 31 8 mmol ) yielded Internediate
In 30@c 4Bbgding3%) the\@ﬁiﬁiiél/r@ihﬂ;ﬂé@@@iﬁﬁ@ﬁ&&@%i®i5i©9)34em‘olmgical disease

Internedi ate 2: ridi ne-2-carboxylic acid o
or et viou Bl s 1 PR H G PG TRArD Fricat sagpgpion of
mulap}é@@eﬁ)émlbﬁ i ZRELr s NG PEOERSSE pRif, RN G vi SHR Mlindness,

fol l ows: 3-Acetyl am no- adari [ant ane- 1-car boxylic
d;plagz@diaxzblng@g pygagousg ethy-cie Mavgeenis. mgaxgidd]@gma constant under- or
ov cﬁ%&mv m*t\}qécﬁ%%rtplg;% LY?L-][??&I mpl'({}&oldg)’&icga% ng{gg}g s £ p %pm movement
and 36Ul fHAhdNEs, dﬁ}l@;ﬁq Nferent OGITEREdT@S.UhbibN Gar8US PRRIIpARsis,

was cool ed at V\/lthare(:|rculat|ng(:|||er To
PATIPRESSH &ﬂtweftwaswﬂmwwa@éféw pHuHPS B hiel et Htpglesn.
qua&agt@éger %affb?%%ﬁ& %uﬁ] a‘&c%g% . sltpoﬁnsé %[‘Rﬁﬂaﬁgg{o%n"‘@% lonus,
my (&ﬁ:@m@nht zﬁkvlnea (12500 kg, ’o} n@ 81,“!15 ﬂob’[dz op mtnan’ideﬂ rofl oes CHRSs,

e t the ure ke el.ow 10 "C. Afte
B"béﬂs %&IE?%‘?:“'{%%%H ‘i‘(ﬂ) ’I‘~L %“’%‘& ‘?%?é‘%%d‘l’%‘@n‘%‘%d?‘-"OP”““‘“ pain,
" ap of {4 U N ¢

nwﬁh%{l}&a g\eght@mz& g%filio?fgﬂ;% ¢ gr Bﬁn{tf [ dgi/\/l ctﬁﬁ&g 'ggﬁa%@as ci'[_i\ld

inteofion cemno, deshatiig, hftahlsmil dtaxamountecofpenet @rxiant stone,

m Xt ure was rred,and allowed t rmto

v blREaT e et eglon el BPeden TR e e usor

sphidB@R @eksWhdrhia 1&watie ty st nSAldrdSa Rl 86 w?fafd@teﬁ@u dﬁ@ﬂmi‘hh@m
aci dic aqueous Ia er and these were filtered as well

conghutipadhed vigenty. Wiabiersi O eg BRb i videhcgion, dbmvatiarmetd neses,

cm(tn?»ﬁgi lg6 4@2 ulf[ﬂ%% )()Iﬁ%-g]qr “ﬁ‘%y?l{g% aﬁm%R frpl‘cc)%dgﬁ d\?@pg %Y? 15190110 uhthotfs

symptcg elayth- Guxbtor ol aBiund, aﬁ&-eﬁmg,@iacrobamﬁyd: laCcoRi ghiiodShaeof.
white solid Step 2: 3-Anm no- adamant ane- 1- carboxylic
*}e%ﬁécfénhi)ﬁdéaﬁ%'%ﬁfthéignm16@% ReBol8fKedimb cabit@Skprogd PRA. the
a reflux condenser, a nechanlcar stirrer and a
mub@hg@manqgﬁ @dlpﬁmﬁ@ nmstha@z@@@jwa y effective amount of at least one compound
of c%_nggl o @Hﬁ;ﬂ? Lgfg nbgéh_d‘%it gdﬁfa&@%}ét & %C n%&iz‘%é %u% 'thereof.
hydrochloric acid (2.44 L), and the resultl ng mxture
was heated at 95 'C for 6 days. During this tine,
solid material precipitated fromthe solution After
cooling at Othe solids were filtered and washed wth
acetone The solid WD 2010/011570PCT/ US2009/ 050934 was
then dried under high vacuumgat 50 'C for about 2
hours to afford 328 r2. (78 of the title conpound,
3- am no- adamant ane- 1- carboxylic acid hydrochl ori de, as
a white solid, 1H NWR (300 Mz, DMsO4/6) 5 1235 O s,
1H), 8,27 (br s, 3H), 2.22-2.12 (m 2H), 1,92- 1.85
(n, 2H), 1.831.71 (m 6H), L69-1,48 (nn, 4H).



5Step 3: 3- Am no-adamant ane-| -car boxylic add net hyl

ester hydrochloride CH ,N'OHCHO,, b To a 3-neck 2-1:
wo baskisqui pped with a refl ux condenser and a PCT/US2009/050934

t enperature probe was added

3- am no- adamant ane- 1- car boxyli ¢ acid hydrochl ori de

(100 g, 432 mmol) and nethanol (1.0 L). To this

solution was slowy added thionyl chloride (15,7 nL.

216 .mml. S reagti.on 10\ heat ed. Qo S E O A e
e RS SRR PERL A BByl
contpeiaed ddofiniziedhy hebwas:ud Oﬂl}zf&ﬂft{]c&tf@dm ﬁ)md QJ:{ ar leakioed compound of
_.pressure to rempve nost of the nethanol. pt ane n
claifighit Pherpyeqiisaibsherithie g hidgrachdo mlwm*g%mge%%@m

agai n _concentrated under reduced pressure at _ which . )
In spiyp gpbadigyintsd isegampored pr B PpiseEtevenTn & e deds pigpgration of a

~ . _ ~hhen, Lds ware
med EREAS B8 (kAP SRR B e S 888 b REE dngore
embodinged) tiad tentrel dbadifsali @a@ior2i@rd@299s ptvibhey tistloged herein.
conpound, 3-am no-adamant ane-| -earboxylic acid nethyl
An@Bdrakpdey of @6 pQehidBvendsn & Miob&s $@13ﬂrdduc3—ri'g VB ZOGhds of the
MHz, CDCl13) (5 8.46 (br s, 3H), 3.65 (s, 311),
prepnB@yvepen(m 211), 2.23-2.16 (m 211), 2.11-1.95 (m
411), 1 94-1 78 (m 411), 1.75-1.62 (m 211). Step 4:
PRERAYATHONGT THEr GOMAQL ERSANT THdaNn ENE INVERNBONVI i ¢
add nmethyl ester - -0, To a round bottom fl ask was
Theasdgduddsarfithopasirantanaedmeabb prephied, @chalst hetihyibn.estading to

AR ST R TEARY L e s v

inten @ 329 i8QMELL B Wase N8N ARE &F IHeli BT NLATI DB, (iRdtallbn of the
041 nol) followed by WO 2010/011570PCT/ US2009/ 050934

presghcobemoplis phplodibkdeatyy df dehl. ori de (15,2 g, 85.4 minor,

TCT Anerica, Wllesley HIls, MA USA) and the
Therfebowingrlefias: &tdmyiacsakedhér@nuntesSthapifiedtods:nvishena atrticular
. _roomtenperature for 6 hours, To the reaction was
nstgf§ed sat urat ed aqueous sodi um bi carbonate (500 ni)

~and the biphasic mxture was stirred vigorously for a

BOR swbeizatitagele- IrHemorivgn drethdentog -ghosppon lsgiéﬁéa@l@ @pphosphate,
cadunelsoThe,m xture was extracted, the layers _

Separated and the aqueous | ayer was extracted again

~-W th. methyl ene chloride (2 x,200The conbi ned organic
Dot BlR iR A iR 98Re 00 ni) . ar ed over

odiumsulfate, fjltered and cqoncentrated under
DIE R e et sk it £ S04 8T 6705 Tof the titl e
...comound, 3-{%( pyri dine-2-carbonyl) -
DMant Aol -dan et edielde. eAd0oxyR/dY%ati d methyl ester, as a
~_pale brown solid, 1111INVR (400 10MH#z, CD C13) 8
DME: s dingetdinpidpzoliptay chigride (dt, 1= 7,8, 1.0 Hz, 1H),
7.96 (br s, 1H), 7.83 (td, - 7 8, 1.8 Hz, 1H), 7.40
DMEadd, M dimaly@fordadydel CAHxp. @H)2-23. 66 's, 3H),
2.34-2.30 (m 2H), 2.29- 2.23 m 211), 2.17-2.13 (n,
DPRKy: Diph&¥AIhoBfhdOnl, a1 U ASING 86386284 n, 2H), EST-MS
mz: 315.0 (MtEl )" Step 5:
EDGH{ RyFingi-ne¢Rdieanipostindpamyneasanmat at diocllogad, Roxy Noco3 128-
acid 0 7", 'czJ7 To a round bottom flask was
40-added 3-[ (pyri di ne- 2- car bonyl) - ami no] - adamant ane- 1-
carboxylic acid nethyl ester (24 8 g, 78.9 imol),
HBT et abldishentanzo 25 0wl 813, 3-2s0amethylusodarh ivekifinerophosphate, CAS
v RYdL0xide nonohydrate (14.9g. 355 mmol) and the
M}':%YJ'%(S‘FZ“C‘IV\@S stirred vigorously at roomtenperature for
25 hours, The crude m xture was concentrated under
20r educed pressure to renove, nost of the
tetrahydrofuran, then the aqueous sol ution was dil uted
wth water (200 ra,) and the pH was adjusted to about
3-4 by adding solid citric acid nonohydrate. A
vol um nous white precipitate appeared which was
filtered, washed with water and dried under high

o, N~ a Y T . Y. - I NN A A o " a1
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7 8,1,8 Hz, 114), 7.42 (ddd, 76,48,1,3 Hz, 114), 2 35-2
31 (n, 211), 2 31-2 25 On 213), 2.25-2.09 (n, 4H
WQ200/011586 (n, 411), 1.80-1.64 (m 2H). ESI- MPET/BS2009/050934

301.0 (M+tH)* , WD 2010/ 011570PCT/ US2009/ 050934 St ep
6: Pyridine-2-carboxylic acid
(3-am no- adanmantan-t-yl)-amde P--;--- ii N To

a round bottom fl ask was added

e (,LM!} i f),s,n&ddb?gb@)ggl\)u §3~ 39]4 adamant ane- 1-

arbox rc aci | ) and tol uene (100

ensi on ;

i et SRR PP AR LRI Scas o
j2gprnetas until nost of the soI i ds were dissolved. To
the m xture was then added di phenyl phosphoni ¢ azi de

RT 6fre® bbhltemBdra@®! ) and the reaction was stirred at
roomtenperature for 1 hour, The reaction m xture was

B a’l‘% éBE;Fz%%M 1-80 i @Q%WQ“ JfHErn&' hﬁQnglqg@ﬁhQ. W%éeC‘AS No.
to neck roun ott'om f ul pped w t arelux

i25<’z’@xhdém>ser containing toluene (70 nL) heated at 90 'C,
After the 10addition, the reaction was stirred at 90 C

TEA ertritthend®hRehOusNo. tibervial | owed to cool down to room
tenperature. The reaction m xture was then slowy

THREdethHarAubhaskseenysdnobrg 6.0 N aqueous hydrochloric
acid (55 n_, 330 mmol) and stirred vigorously for 1

hour, The bi phasic m xtu transferred to a
vnsasarshwgrew ieforgnig t@rr& far aérrze h¢ BFBRICRAE 18F BrospHiaytiined in
Schligﬂgl laﬂgg»g#rgtr%ﬁglar %gﬁgﬁéﬁ Bl o\é@ﬁﬁlrgshﬁ 11%:?9%%8%{ el Ldn Juﬁrpuund 1,
ddmbntamﬂeﬂ -difihecagbenls ik ayat RS dnd RhsfERT ed dB @reaviously defined
| 500-ml. : separatory funnel and extracted with
hergidt hyl ene chloride (3 x 100 nl), The conbined organic

Iayers were then washed with brine, dried over sodium
Schepiietlat e. | filtered and concentrated under reduced

pressure to afford 8.38 g (93% of the title conpound,

pyri di ne-@2-"car boxyli¢ acid i

(3-am *i'z%ja'ﬁa Nt:an=-4=y.1).~.aM dé) e stLaﬂgur' fuoamed |

(300 MHz, CDC13) 80F5’5 8,50 orx: 201 Ogn% (d, fee

7,9 Hz, | H., 7,94 (hr s, 11), 784 (td, J:::: 77, 1.7

Hz #) FCI.LHBL,!;{; PB4 @ fataddEnd! ). ¥ a-Bijsoptbpykihyvidmird () or }EH) CH2I (BEDCHE o Fs

Quekiag sl D@Awgtfiﬂgﬂ%(m 6H), 1.71-1.51 (m 6H). ESI-M

mz: 272 (Mi-1-1)' Internedrate2vvas al so made via
Uinsyhenquiat essdeafof Hal h&urre{ IB{R'Rf R & soamn be lpkguas:d 18t el irocesses

Pyr.i di ne- 2-carboxyl.ic

eutl(rgzdﬁy Jelsmesgh i ayiere glﬁ‘nda?ﬁ 8 #s proNsiyplefiped berein.

Scheme 2

,7‘”‘*. gorb t f ™ H
O;\ o S H N
N \,7 -NH, ? Y ‘ﬂ,/ﬁ:’f“ \v.~R? (I, RTand R? not same)
!:é*. ; /.*?
Q

1

a) 1.1 eq. RICOH, 1.1 eg. RFCQH, DIEA, PYBOF {or BOF, DMC, EDCI}, CH.CI,
b 1.1 eg. R'COC, 1.1 en. RECOCH DIEA CH.CI,



H- NOH 25 WO 2010/ 011570PCT/ US2009/ 050934 To a

40 m vial was added picolinic add (0.68g. 5,5 nmuol),
WORHNOLIB70M ), triethylamne (0.90 m .., 6,4 mMmBCH/US202050934

0413enzotriazol -1-y1)-N, N, N, '-tetramethyl uronium

hexaf | uor ophosphate (HUTU, 2,3 g, 6.0 nunol). The

m xture was stirred at rt for 5 mnutes to get a clear

sol ution. 3-Am no-adamantandl (0.84 g, 5.0 nmmol, AK

Am@c\h&m E&J)rga% Z@)QF\&% Jaarg aﬂgg '@{’ﬁ@%@ 6§¥§ CS (gml{ﬂtﬁhﬂn&c of R'COLH

andSRICO 4 wlng tufioma® Aeudsion Docubsey effonedusin@i@ner agmides of
qd the residue was dissolved in DCM (20 nL), washed
formiila A1 N aqueous NaOH, water and brine, dried over
Na2SO4, and concentrated under reduced pressure to
Schemkedrd 1.32 g (97% of crude title conpound,
pyrldlne 2- carboxylic acid

(3-h y- adamans an- 1- yl) ;an’gaﬁg 4as an oil, which
NSt

besah aafewshprlwesswsof*rd angl n,ggegnd RO ame)
t enperature. LC/I?/S’(Gradlggnt dcetgnitrile in water,
2085%ml?mnutesthhacycl@tlrreof2mn

FI dtermadige A5, 0 nUnmin. Mobil e phase additive: 30 mM of

a} R%w BH %P’E@Ef@i orgBJ‘ MTQ*QEL{:,Q or TEA C%kél THéjr [%\NF o JCN eto);
T

bwﬂ% gd IR F@c@é;zaﬁhfa pces
Ret entl on tine: 0. m n-, purit UV25 4) 100%

f&m{%zs{ RS 8{ W,xw][e,ﬁ : ‘(%/I l}l}‘ }]l éa(§~ MSR¥3E¢I Lbs‘,s nf,_ customa.ry adic aBon

pmd%)d[&te@ lafrrdd 1&%‘1@1&&#1(:&@1&*@1@&00% formula (1)
13- (2-chl oro-"acet yl anki no) - adant ant an-i -yl | - ani de

Imc?ﬁmﬁdtc WL ‘an b gl[;?e{r@@gzﬁtt&néxtuf c'éia& tﬁ%x&d%& ﬁ%n,mmb) was
cool ed Sul turic aci nmol ) was
d sI OV\Ay at 0 'C After addltlon corrpl eted t he
qm@ﬁ’lg?ure was stirred at 0 'C for 5 m nutes.
Pyri di ne- 2- ggrboxyllc acid
( 3- hydr xg\adamant ark | -y1); arg d€¢0.'12 g, 1.56 mml,
20f r om Stgp=F) \Was Agded |r1‘\one$p/ﬂrt“1toﬁ* e R A
m xture wag sti rred at rt owernight. The thick
solution was poured into ice-water (10 nmL). DCM (10
m) wasS'Caddeder WEdFeDN¥hE0EH. RIEH pd Eivds (e do IFigid PME . ©H.C8h
i ce- FaRRPCHHE  SHCOP H R agdredtisHiphasSe (top) was
adj usted to 10-13 with 10 N ag. NaOH The aqueous
Amlc@%@ﬁ t‘)]‘"@tﬁnﬁaﬁiﬁ qGk t%dliwh(t)h{ B (Tb?us@ﬂnahﬁﬁﬁjm@ B80S0 procedures
| ayer was wat er and brine, dried over
vielfla pGOdiedahdA cBlm::e ﬂltirqitﬂed randerlowealdy @edwuﬁﬁm&m efbo-amides.
25afford 0,53 g (96.9% of crude title conpound,
Schpyieisdi ne- 2- car boxylic acid [3-(2-chl oro-
acetyl am no) - adamant an-1 -yl1l-am de, as an oil, which
becane~a col orl ess sel i % .upon standing at goem
t enper.; ures L& MBS (Ga ent . acetonit g L@»&Lﬁ waterd
20- 85”%/L|0n17mnut WA A cycie time of 2
Flow rate: 5 0 nmnmin. Mabil% phase additivet 30 |rtM
of WD 2010/ 011570PCT/ US2009/ 050934

Q e

R M et \( QO e R ‘\N?%:M “'i"NH {intermediate A)

s

5 o

2) H,SO,. HNO,, MeCHN; b) HCY, H.0; ¢} SOCL, MeOH; d) R'COC!, NEL, DOM; or RICO,H, PYBOP, NEt, DOM;
&) LIOH, H.O, THE: £ DPPA, KB, Toluens then RO, R0
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amoni um formate Columm: Utensil' ODS, 50 x 4.6 nm 3
vm particle size G- Sciences, Tokyo, Japan)):

waRed1e/01350n tine: 1.08 min; purity (L1V): 100% PESUSNB/050934
mz: 348 (MtH)'. 11 was used in the next step w thout
further purification. Step 3: Pyridine-2-earboxylie
acid (3-am no-adamantan-1-yl)-am de To a 40 m vi al
cont ai ni ng pyridi ne-2-carboxylic acid

Cm%\%éx(gcgﬁig %%ﬁﬁﬂ@f%&% ﬁ%@?é&b@%ﬁﬂa{u dd %ﬂéyal\f{ﬂet]ai ?lghg*g cgﬂ%tﬂid to

acetamide) 3 vivasRiaddedctRinh Bgddol (s oripbindh dn@;ﬁ&tid& amiddions affords
_&?{OHL The m xture Wag stirred at 78 Vovernlght
the qp{EespeRbing FRIMSSRIGCYER" dBereaBvered & methy! potF ddt PieBary
Qmﬁ@@&rnl{t}@xﬁlwmni amﬂﬁﬁp&h‘xﬁ lf\r&l@al%_ll; Qs HE és"? 0 sL@NBS ed by a standard
ad) ust ed 13 using 1 The m xture Wwas
Curtinaresfrargeednt fut:bi%amssmai&:ae L\on funnel extracted with
DCM (3 x 150 ni). Conbi ned organic Iayer was washed
Schwinels wat er and brine, dried over Na2SO4, and
concentrated under reduced pressure to afford 1.35 g
(95, 49 .ef. crude title conpound, pyridine-2-car boxyl iC
aci d (3 nilno- adamantant| = £91) - anbde,Ras [ f‘o1 1.9 ,13 whi, ch
becane“a~¢ol Gt I'658 sol) afb@ﬂgﬁf"aﬁ'dl ng /&t i
t enper atffre LC-MS 15(%r adi eént: acetonit rlfe in l~\/\/at er,
10-85% #Fn 1,7 mnutes witth a cycle tine of®2 mn,
Flow rate: 5.0 nlnmin Mbile phase additive: 30 i of
anmoni um { br ngt.e. 1 Cot"um " I nertsi C8, 50 x 4.6 nm 3
1..tm partiel e e ;&a SCigedeRGate AOKYO; | apan)):
Retention tinme:©0.63>in purlty (1. V254 ): 93%
ESI-M5S mz: 272 (MU)It was used in the next step,
am dation, without further purification.
201 nt eprEch BtHETB ELN, DMF; b) CICH,ON, .80, ¢} Thicurea, EtOH, HOAc, 80°C
N- ( 3- Am no- adamant an- 1- 11) - 3-f | uor o- benzam de Usi ng
Cus&ﬂ?«r? %ﬁ‘?dﬁ%@%g%‘sﬁﬁéx@ﬁld -l Sfymﬁt'?ﬁﬂﬁmgﬁan—é-ol (compound 6)
I'nt er nedi at e nternediate 3 was nade at 433 niol
affordapbr@mide alehiclandhdn @Gvgri¢dS6npohiind B urdes Riiedoettioas

ta L ( acetonitrile in water,
s g B 3 Compnd AR LS Ryl o 11 e of > i .
A i S0 Gk ot B G s
procksdestMiARE bl ShiRnil 2% (GI Sci ences, ' Tokyo, Japan)):
Retenti on t| me: O. WO
2010/ 011570PCT/ US2009/ 050934 purity (UN 254): 95%
ES1-M5 mz: 289 (MtH), It was used in the next step
g lvm]té‘?out further purification. Internediate 4:
*REYEHi or o- pyri di ne- 2- carboxyl i ¢ acid
13-[ (pyri di ne-2- car bonyi ) - am noF adamant an-k;:—eyq- am de
N. HOci 1.4 V NA H :Internmediate 4 was prepargck:from
i nternedi ate,. 2~+u the pﬁ‘ocess of nSeheng, 10, A\supra
as foll ov\@:;ym; m?*f'vmal avasadf 3N -
6- chl or opyr i df 7 e 2- garpokyli ¢ ackd (07 79;>g QSYO mol ) ,
DVE (15 triethy [an¥ne (0.90 rnL 6 4 mmoP), and
0- (benzot r i azoterme@tieBr amet hyl ur oni um {-R)
hexaf | uor ophosphate (2.3 g, 6.0 mMmmvl). The m xture was
stirred at . @om-treMRELALUE LS Oia & NIE KRS8t B-get a
cl ear solution Pyridine-2-carboxylic acid

oA ESRE s L B S v Gpnins

withinkdrow Bv dvasditibf FRMsabnipoonal & Tpena ur &) MaferRNAME R are alkyl
DMF was renoved in Genevac. The residue was dissol ved

in DM (20 mL), washed with ag. 1 N NaOH (15 nl),
Swater (15 m..) and brine (,15 ml.,)" and dried over
Na2SO4. Sol vent was renoved under



reduced pressure to afford 1.85 u (95.2% of crude

title conpound, 6-chloro-pyridine-2- carboxylic acid
wW@2¢10yrsrai ne- 2- (i ar bony1l) - am no] - adamant an- 1- pCT/U829091€50934

,I CVM5 (Gadient: acetonitrile in water, 30-90% in

1.7 mnutes with a cycle tinme 012 rnimHow rate: 5,0

inUm n.. Mobile phase additive: 30 mM of ammoni um

formate. Columm: Inertsir- 20 C8, 50 x 4.6 mm 3 un

oF 11’?1}3{& {O%Etﬂﬁfozfsm’g 911 ﬁtc‘? Ql%mltbsﬁg%?%%i%gﬁﬁ éé%é_d'\@qm%?é%ﬁn&k OX¥,

amlﬁ&h (Mrkdhe,. dikiky MﬁﬁnﬂJS@@)W\l’] -hihel REKD YN Hapoy, ENEATO)-alkyl, -

N a&w&#] @}gﬁg{):f {)fijc,%}atltqlm?{ng!g{] ;31? ?lta%tgghedotmr is atkyl, cycloalkyl or
heie&&g%‘eﬁhgﬁtzn ilicmé” thﬁ%h?re@@\[ FBQHM\‘A eyane. Qllﬁ)xyv\%mm alkylamine,

am'nol - adanant an-t - yPram de 25
dial ROAGH @1 AETORST. USKODA @B@‘Qsﬂ(wa‘ﬁ{ d@ﬁit\é} AW HCA0 )-alkwhi-Néatkyl}-

C ((%Cf‘ A\(iif}lg-wé IVR ((SIQQ gg'z(,%\ wila \.}g OLgY C'I(P ‘J{bl\’]l? 91" %ﬁgg’f%g and W

is nitdcRen.3H) , 7. 44 (d - 7,7 Hz, 1H), 7.26 (d, 2,60-2,55
(n,” 5H), 2.40-2.32 (in, 2H), 2.31-2.12 (n, 8H),

%chlm?eﬁ'l 70 (n, 2H). ESI-M5 mfz: 425.0 (MtH)""

Internedi ate 6: 6-Chl oro-pyridine-2-carboxylic acid

[3 (3-fingro;benzoyl am no), adamant an-|-ylFangde H
(7-Th 9, Al ﬁn a snmlan minner to | nter medi arkepéf )
I nteredi at® § vwas prepared o St nrermeti dte 3 af &
4.6 MTIGA reaction scale CrH,de product (1,99 g,“97/()
was obtained, LC-M5 (Gradient: 10acetonitrile in
water, 30-90% in 1.7 mnutes with a cycle tinme of 2
mn. Flowrate: 5.0 nUrin, Mbile hase addi tive: 30
#11N1 of ammoni um for rﬁatr,e Golu |ner| se C8, 50 x
4.6 mm™8"1%F fh par {71 9{‘5;}2@&(@ Sei enges, Tokyo,
Japan))T Retention tgme: 1.2¥ mm; purity (Uv254

):100% ESI-Ms ink: 428 (MrH" It was used in the next
stepvvlth pucific VAT
Pyr azi ne égrrF{)jg% r|Rc Hgscba 3 %% g%qn%ég%w H%g'h % Sop focu

an-l-yl)-amde O N H2 Intermediate 7 was, sxnthesu zed
Mkp‘idam@ ﬁtet GSRBEE AT v uEhHe BN S Rp St @A 9Tl o) Tagnder

bastc%ghiﬂ\’}ﬁ%caﬁéﬁ caréoxy&/ E‘i‘é éH ?’\5}6%%51% QX@?Q{HZIA) {“40\1? or
R¥M™OTs could be easily made from corresponding RMOH and MeSO,Cl or 4-
methylbenzenesuifonyl chlonide. Saponification of ester 10 gives carboxylic acid 1.
Amidation of compound T1 with Intermediate A using customary procedures could yield
compounds of formula (1-B), where R* is alkyl, eycloatkyl or heteroeyele that is optionally
substituted by hydroxyl, atkoxy, amine, alkviamine, dialkylamine, -C{O)NH-alkyl, -
C{OW({dialkyl), -NHC(OQ)-alkyl, -N{alky-C(O)-atkyl.

-2
k")



(7---) N, "kin N To a round bottom fl ask was added
3-am no- adamant ane- | -carboxylic acid nmethyl ester

whydooctsiori de (7,00 . (2, 28.5 mmol), PCT/US2009/050934
2- pylazi necar boxvl 1c acid (3,71 g, 29,9 trinoli and
nmet hyl ene chloride (200 nL). The mi xture was stirred
vigorously and treated with PyBOR' (15.6 g, 29.9
nmmol) followed by triethvlamne (9.9 m" 71 mm®6l), and

&ﬁ%ﬂ@n stirred at room W) 2010/ 011570PCT/ US2009/ 050934

' enperature for 16 hours, To the reaction was added
saturated aqueous sodlun1bjcarbonate (200 nt ),.and the
blpha§ré|nm@wm@ﬁma3931w§jedrwlg@gousby QI K- ffew b=

nﬂﬁﬁ%és*k;hem transferredwto a«@bg‘separat%r #unne*x,\
The mixture was extracted13thé | ayérs separated and oH
t he aqueous | ayer was extracted again with nlethylene
chlori de (ZOOHI - HThe conbi ned organic layers 5
wer € WasHed wi'th: bane ﬁrledcpver sodi um sul f at e,
filtered andﬁconcenQ;éfeﬁ\gpder reduced pressure. The
resi due was then dissolved in tetrahydrofuran (200
inf..) apdomaiercu(n 200tavt ") was added To the bj phasic
mi xt ur e Wetd! FadEg et HFUPRYEPOX P et oty b at’é*t538g.
128 nnnl%, and the resultant m xture stirred
Cusiargpay etsdajioa ! copmetererat tite carbpx 2 deplib s witvibgerngrdiate A
aﬁaﬁ% wY@eﬁHi Il§ S lfYed § 51’165@1\{ %&15‘1”&1 s';n L& L?)gxf %gnfi) flg Sttt ﬁ)to%ﬂ qtacn on of
aque Ussol Fansferred
confpdQndri 4 \s&ﬁﬂa @rosyal kel ofant paaﬁdn 4l vt ‘B Rii0daer R7OTs
chlorldeg$3 X 150 nL{) The aqueous | ayer was dil ut g
wwpaeacts AP tet HiWa S Fa djrifstrd oV angdi

undg §agiagen

Lmt\?ﬂr}mp«yof@glqﬁ 90§ Lt )du%htt,rL & @fald Nmnge hydi[«. al Em Adusl y defined herein.
um nous pfecrpitate appéared that

Imt}r 11,(11 ?lt%%m%\%slé‘?% in M;fp"@f]&%m quglr%%%:ﬂgsgt hgl ?Ih tle

%chgnnq%und’

(Ppyr azi ne- 2- car bony1) - am no] - adamant ane- 1- car boxyl i
c acid, as a 15mhitef§)% qQ %% 1 NNIR (300 MHz,
CDC13. ) 8 11.14-10, 07 (hry sy 111) ( 38 (d, lab Hz,
1H), 8.74 (Rdleee;x’Z‘Sl—E Olw (gap ad, Hee§Q4 1,5
H, 11-1), 77BBAChF~g: 111), 527352025 (! atyf, 2 23-2

08 (m 4H) 9. 00-1. 86 “(m «4H), & 81-1. 64 (rﬁ 2H) .
ESI-M5 m z Hy: Step 2: 2- earboxylic
acid (3-o- adﬁ%éﬁ?ggyg 31)- mde N cf%é%ﬂﬁislng t he
sanme procedure as that used to prepare Internediate 2
i N St RPOE, PBPOIM BACPYETAZI FREE or DMC). DIEA or BN, DCM (or DMF or CH,CN)
2- car bonyl) - am nol - adamant anc- 1- car boxylic acid (4.00
g, 13.3 MI11 01 ), the Curtius rearrangenent afforded
CusBin&By gmi@giuy obinttireediie Nevidoogybumndic acid 18 affords Intermediate B.
pyrazi ne-2-carboxylic acid (3-
Nomabmoettdivantda d eyl diciadels casbamadd vibrthihpsioeess obiiltked in
11. 1 NVR (300 MHz, CDC13) 8 9.37 (d, 411, 1F1), 8.73
Schee Titee: 2,5 Hz, 111), 8.49 dd 1 2,4, 1.5 Hz, | El),
7.64 (br s 11-0, 252 31-2 21 (n, 2H), 2.14-1.95 (in,
Schepp 111 71-1,51 (in, 6H (Note: the -NH 2 is hidden
between 2 52-1 78 ppn) ES:1-M5 miz: 273.0 WO
2010/ %{LQJ-Q ECT/MSZOQBQ&QQQ&SQPMQ\%%%@E% S(intermediate ¢}
6- Met hylspyr azi ne- 2- car boxyli ¢ acid

(3-am no- adamant an-1-yl)-amde 0 /./ \ -14
a} Zr{CN)., Phepentadienone Pd and (PhP)ferrocens, DMF, 100°C
by HCHL water, reflux; or 1} NaOH, water, 80°C; 2} HCI and water
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Internmedi ate 8 was synt hesi zed via the process of
Schene 5 from conpound 4, supra, as follows: 5Step I:
w@2@(M1158e hyl - pyr azi ne- 2- car bonyl ) - am nol hadanBeCit/Ho4050934
carboxylic acid o N-N 66 Using the sane procedure as
that used to prepare Internediate 7 in step 1, from
3-am i noadamant ane-1 -carboxylic acid nethyl ester
hydrochl oride (7.00 g, 28.5 mmol) and 6- nethyl pyrazi
1% ¥l I 4 ary
Dm;& S%n%]n‘f%{ %éiwl gdg‘; ub(l(i ;lgxﬁ é‘%gga%u{m})]m F\ﬁkgrg?gi@hﬁm huswmfn*s
prof@duBERutbhl AuEN }@Mmh&ﬁlab\ shy ey mdnysl aS\ oﬁé Pti Rethaiany (Ph,P);-fesrocene
ester oup, afforded 8.01 g of the title
in Qb‘ﬁpﬁuﬂ@ ‘gf‘i‘ (f‘éf‘«*lfLFﬁWP‘i‘él}s‘yFaz\‘h‘é% 211385%61@151& ugdirigidic or basic
cong AIATARLARG e AL OXY T C acid, as a white solid
1- MR (400 MHz, CDCI3) 12.03-10.32 (br s, 1H),

}Xlgili%z\ll(‘%'i?%wz( (ZEI&Q (s, 14, 7.72 (hr S 1H), 2 60 (s.,

{m 4H), 2.26-2.18 (m 2H), 2.16-2,07
Mn 2H)

0;1.86 On, 411), 1.801 65 (m 2H). ESI-MS
{,ﬂi?%l\‘%%ﬁrgﬁbﬂlg’y 57 iﬁgh‘ v‘xgt;l ghk%ge)sx\élerlér%u?tg]l N@@dtn@x werg perfmmcd under the

I—I)', Step 2:

N|-r----,,NH, US|ng he sarre procedure
cihua&’i iﬁanmde’e“dtl t&g»npmspmheml r&\epmtimat)‘ébozx dnpwes epri6d ofirpmg 4

mmgr %\ﬁyﬁ% %g{%’rc@g&q j@j‘esqure g‘n ELX {)ﬁ)% p)ﬂ'ic;nin%%]c&&%exe}éﬁrapomﬂ on
sy stéﬁhrwam@@mmt maf Gardied. Ry6bsa)( 9% ote bihge t*éa’é:h@m was followed
onmpound, 6-net hyl - yra2|ne 2-carboxylic acid (3-a

by 1ht§Llaﬂwﬁfw%ona@)m>i !éﬁh)@e REN Céﬁwmmmbzst*@awm@rmmx (LC-MS),

and ¢8 d%%&l}/ﬁznm %3) e é]}bﬂ(r%ﬁ’mg%& gg% gél ch%%‘}t mrél}gl?\gw&pga.}ued out

on mm&b‘ﬂkzs}ﬁ S¥ ﬁém 52#: 66‘9 1 LQE‘BO QINOtIﬁnL dHil e‘\E N, ‘H&) w&h lpr(dﬂa&iked silica
bet ween 2.41- n& M+H) '
HOTDBLOF m@mﬁ@ww @é%«eee@é4(~|~*ﬁf18i9 mh ht Ele@tmcture and purity

of di(ﬂfn'a x%ﬂ{ﬂﬁx b Wy Q%W‘»'aﬂ&gﬂ }é 06 the ioﬂow%ﬁm analytical methods; nuclear

no- adanant an-l-yO
maghelic resongnck (NMRY.and LO-MK. I\\ﬂ{ spectra was recorded on a Bruker Avance'

300 spectrometer (Bruker BioSpin Corp., Billerica, MA, USA) or a Varian UNITY INOF4®
400 (Varian, Inc., Palo Alto, CA, USA) using the indicated solvent. Chemical shift (9) is
given in parts per mitlion {(ppm) relative to tetramethyisilane (TMS) as an internal standard.
Coupling constants {/) are expressed in hertz (Hz), and conventional abbreviations used for
stgnal shape are: s = singlet; d = doublet; t = triplet; m = multiplet; br = broad; ete. Unless
stated otherwise, mass spectra were obtained using electrospray ionization (ESMS) wicr either
a Micromass™ Platform I system or a Quattro micro’ ™ system (both from Waters C Ot

Milford, MA, USA) and (M+H)' is reported.

2. Preparation of Intermediates of the Invention

Unless specitied otherwise, the reagentis used in the preparation of compounds, including
intermediates, of the present invention were purchased from Sigma-Aldrich Corporation {8t
Louts, MO, USA).
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NH, N--' N---_,2- Using the sane procedures as in the

synt hesi s of Intermedl ate 7, Internediate 9 was nade
wW@01081870mol reacti on scal e from 3-am no- adaneCit/Hsze09/050934

-carboxylic acid nethyl ester 5hydrochloride and

pyri m di ne-4-carboxylic acid (Ark PharmlInc.,

Li bertyville, IL, USA), and 4.00 g (88% of crude

product was obtained. LC-M5 (Gradient: acetonitrile in
[nt‘@@l‘ﬁ?ﬁlﬂ @9%35?( etfnrl 5;%67&%5 %\?ﬁw lhlcﬁi (‘t;% gxléﬁ\g&lém?u Qﬁagé ~yl}-amide

i nl Vi of ammnl umfor ffe} Eol ! |nertS|I oDsS, 50

X 4.6 mm 3t|mpan|cIQ z r&;lences))

Retention time' 0.24 nif: pumtf(UV—Z 54); 95%

ESI-MS TIVZ: 273 10(\+H): It was used Mthe next step

Imcgnﬁggfghy\if» &E{}%%&E{ ﬁh@cﬁﬁég&g 8&5{‘?%“% dslggayta as )pollmw
am no- adamant an- 1-y1)-_am de N & N Using the sane
To wp%%«édmdég @ &-meihylHy ”é‘i/‘"ﬁ’r%é%‘?*@\\éfb A AT agamantan-1-y1)-
~ L e scal e
L5 AL AR e LS RePL o e 56
benasti ezroihy\dbmhk{dmudb& amdw)mplmsphumum hexafluorophosphate (3.2 ¢, 7.3
§ | i ne-4-car boxyll acid
”““Plr?cmj "Xﬁ?\gx "giluﬁ‘”(‘ fi?b(‘)%ma&fa”@r é%‘r‘%“dﬂd “w%’é‘m(%t ”ﬁ‘g‘d
Molebul ML GG @EL eMan eSO ihlsC Kﬂ"w 1S droplis8 5%7&1 bﬂnilmz at rt for
mnutes with a cycle tinme of nun Flow rate: 5.
16 nithervienstionbbixhee phasesieddiith m.\¥a136 %vdxnml\lmaﬁbtamtm duhamgamc layer

o TR AT A CSH e S0 BB g e s
purified on aREFdriad fhlY 1Zh4d ¢ 118121%005@1“ MensBtZoctrdSéu( MOPIHPLAMS)

was used in the next step w thout further purification
purfispiernpdicst €radient: acetomtrile in water, 18-95%, in 3.9 min with a cycle time of §

oy O B L SR RSN Y9 o

sepatkiie gldEe—Lnﬁm&eﬁﬁuﬂlﬁmSEhﬁﬁﬁtdID(I sipmdn. MshifeqihbavgiditBlieeps mM of
l: 4Tr|f|norometh‘§1L pyrimdine-2-carbonitrille To a

avug g fornae Crptepe: Beteit| € 1% 0Pontd Wyt Ppye priiglense(§1otriences,

Tekgh %éalﬁém* %%b?lg@e dh(}f é}zlé{iﬁjé &Qﬂ&iﬁ%{gﬁmﬂg lpy\ﬁ&ngg’ncelgbom

aci @tumlaa a@hmEQQM e RarRL A Lvwhidd so3Q. THNVBS(4and 1R RMD) §
into cold saturated aqueous Nal- |1 CO3 sol ution The

7.8% R ame%s? 1P (Er riét, 369 45.10. Hi Sefainatabh) 2 09Iritieim, SH).

£ th ethyl ether (3 x 50 m:). The
m&mq n?)} g\anl Iayers were washed with brine (50

. : di fa
m&aﬁ%@ﬁq \5%\&&“%?‘3%%‘&?3? e bR ot o Atpegiate 2 (see

beldo )t BRtinkOfr&ATPAMAG-adamantane-1 -carboxylic acid methyl ester hvdroc,hkm de
4-trifl uoromethyl-pyrimdine-2-c.arbonitrile, as

{14 Breo@n SenmneDignughnguagth @siéﬁtllﬁ*hpwlhhllmex‘@rbsm@p wiid rq%@med 3-{(6~
m(,t[lg ;%E»!;lginic T—I*z”!“fb ﬁ}f}s dl%r}gaé a @Mﬁng g—i%ﬂ_zb%\\j_]%)j&c? ?m{h‘, ?9 bz&EIl4 9g¢
75%). The methyl ester was then bydrolyzed to give 3-[{6-methyl-pyridine-2-carbonyl }-
aminol-adamantane-1-carboxviic acid (12.2 g, 86%). Finallv, the Curtius rearrangement of 3-
[{&-methyl-pyridine-2-carbonyl}-amino}-adamantane-1~carboxvlic acid (10.0 g, 31.8 mmol}

vielded Intermediate 1 (8.48 g, 93%).
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Step 2: 4-Trifluoronethyl-pyrimdine-2-carboxylic acid
CF..."N. , CNCF, N. COH 15The crude
wa2q1p/0i1s0or onet hyl -pyrim di fle-2-carbOTl it rPCEUS2009050934
Step | was dissolved in a solution of hydrogen
chloride in water (6 M 2.0 .0and heated at refl ux
tenperature overnight. The reaction m xture was cool ed
to roomtenperature, and concentrated under reduced
pr l tNeN ami
T Hsad 2% BBt B o B AR R0 P aunice
process was repeated wgt- 104 x/shuoxane and et hyl et her,
then the solids 20vvere~\f| gd/@irﬁHTheflltrate was
concentrat ed under reducéd pressure to afford 4.80 ¢
(82.1% of the title conpound,
Intefmbdi bk l2uogsoathioy ey it recdds ongéaxyd $.01mei, ds fodlswlr own
solid, which was used in the next step wthout further
SteWU f&bﬁ@kﬂxﬂﬂuuall%ﬁ!aNVBw(ﬁQQriM"th d6) (59.35 (d.
Hz, 111), 8.25 (d, ;1-5,1 Hz, 111) I nt ernedi at e
12. 4 Met hy1- pyrigAdi ne- 2- car boxx4| “acid 7S WO
2010/ 011570PCT/ Ug QQQJ,@BO%?#"*St epn i»/\
4- Met hyl - pyr|n1d|ne ZQearbonltrll NCI CNl To a solution
of 2-chl oro-4- rrethyl pyrimdine (100 g, 23.3 nmol; 313
r (R ~elhel. §24 Americ
To w L%&Q&g%gs é E%Ei%uﬂ%ﬁ&%?g&o 1\,3%0 nj]iégd gt(ﬂ f 2)nrg@ ggf‘ America,
Welbdied Htio)] Y1A, Iﬁfﬁlﬂr}laﬂ&ﬁhw mn’imi&@ﬂuummm "(ZLmB } and the resulting
trlrrethla wat er. The _reaction m xtur

SUSRGIEOR 1Y% FERCRE! § ofom*&‘héhf@e%m% B T R as oWl added
089 §§{H)ﬁﬁ’§ésic1 ﬁﬁ#{ﬁ& Was ie?ﬁ&p aclrd d"i‘aﬁhhﬁtﬂﬁyémﬁkﬁ%ﬂe s )ée}?tQ)clox\ 10

he conbi ned anic layers were dried over
: U@S@ﬂmcﬂﬂHRMememhmahdmﬁ@naéﬂfl@ﬁédﬁmmdeﬂ]madu@e@diuwhaI%eﬁmt
ressure to.yiel t,h,Di,e ound,. ..
o BrRaryF 5 e barons 1€ 1005 SERBRFPHrig vgo agdedsibegegetion was
szsrﬁé@bp(h WaS UBRE. Tk &b ReXtorSt R &dl@utmﬁunuh@ﬁam filted with
purification, 1H NVR (400 MHz, 020) e5864]-5.4 Hz,
abogH)0-L pf BY n@:@jcd with agugll |-@10L;11H9>f w geepidihe resulting ; mixtare was stirred

and % }l\)/ﬁ%(li]}{f{ %Q%{ .{mngjnggﬁléﬁl‘g%tp %X sh d E\]ggtt ]g.d\ q?ﬂ'ap J}f}% %)? Med with

carboni
watﬁm&idx& %@nﬁ ;ﬁ@@kmmmdkﬁlsm ahfcoacidle afiadds l‘@el . tﬁem;& filtBred as well
wat er was stirred at 60 C. for 1 hour. The

and pagbed \@ﬁ 1 ma;&r u}"}g: Gopdingsioiol g ni W‘%Wtﬂéﬁﬁ@r‘ qepe }ng;h vacuum at 30
°C Ry S'dg%%g &(@ ._(, é? "V\ﬂ %‘ﬂh&g%& If:_:r@ ﬁﬁlfage‘ggg )ﬂ;m: % rraarg]'xlianenlﬁ

mljrayba:suma\dlmte@hdver MpSOH4 and concentrat ed under
reduced pressure to afford 0.294 g of the title

Ste QTPOLIATho-AantRithyd 1 2apydxiyiit deidasrbenyhide acid
(519:1)), whi chuvvas used in the next step w thout
further 20pur|fj\cat/”?)n 111. NWR (300g , 020) 8. 50

(d, J=5.2 Hz, 1%7\13&“,(0@ =573 tlanztH)

Preparati on of npoungs of the Inventi™ Oi;l

To a 3-neck 3-L. flask equipped with a reflux condenser, a mechanical stirrer and a
temperature probe was added 3-acetylamino-adamantane-1-carboxvhic acid (432 ¢, 1.82
mol), water (1.00 L) and concentrated hyvdrochioric acid (2.44 L), and the resulting mixiure
was heated at 95 °C for 6 days. During this time, solid material precipitated from the

solution. After cooling at 0 °C, the solids were filtered and washed with acetone. The solid

§-2
Rt |
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Unl ess specified otherw se, the reagents used in the
preparation of conpounds, including internedi ates, of
W@ bEoptssent i nventi on were purchased from PCT/US2009/050934
Sigma- Al drich Corporation (St. Louis, MO, USA), 25 WO
2010/ 011570PCT/ US2009/ 050934 Exanpl e 1:
, A"- (13- adamant yl ene) bi s(6- net hyl - p) ri di ne- 2- car boxam
ide) O ;.; .NH, Exanple 1 was prepared viathe
deeﬁgf&ﬁ;&l tglfdugﬁ’ ﬁg i hu%z’m ﬁéhg);ﬁ‘nﬁugﬁgxgﬁl"l h?% to aﬁ@?{bw’ 5;) of the
tit dt@hiwbﬁn emhﬂnermidﬁa ﬁtlﬁb— M}H‘b@ﬂd‘l(ﬁdm dNhelbpet ﬂosydiaetahy heduieiz R@lidl. 'H

NMR Q*@ggﬂlﬂétlh‘xl@rﬁ&ﬁo"p%ﬁ%@i NL 80 PearBbor 2arde (m, ZH), 1.92-
hi | Th
Le L ARTH R5LCA éﬁs SR 60 ﬁﬁﬁt%* o 1esmd.X2“mrﬁewas
vdr achl
Steqgt SN it @%&tﬁéf%ﬁs 48Ry Lfe?ﬂ At othiRbidg g

the reaction was aﬂ»ovved to proceed /fﬂr 16 h. The
reaction m Xt g sl Wwashed wi,th ];, at ed (-_sod| um
bi car bonat e, drr"ed*’ov@r sodi um su ManH’
concentrat ed under reduced pressure The r&si due was
purified on a reversed phase |iquid

To ghmeskal-dgi aspleynivass wip @@@fﬂmmdynxmzd-pmymjmc probe was added

215%\55%@%%1&%&5&1 Jto%r.p {%&5‘ glégmrt. 0;{1&%}%6'0 ékl l%rl]t UA} i}%t a:ﬁ%lg%m (1.0

L), U6 ads entindhetyegow R&d@gﬁ/qmﬁn\@@ﬂbﬁﬂe tri T ;ase used) and the reaction
between (175-3.5 nin to separate 15cl ose-elutin

was; }\m@%ﬁ iaf @l I&P’O‘\/\}“ﬁﬁ% &ncg 6oolgd fapopm twypqﬁgnbﬁhss@ugc reaction
f. 2D cet

mmﬁﬂ%\’% }égnc)%%g%&%& & paigr;ég%?ae &;Sx?gwg\ e E%Lt;@ig(f lg‘%&ﬁh& Heptane
{abdut dd. oompbundided 3ndrdd, B0 was vare E(y‘lfn (Wl‘ilbitt‘ﬂl dﬁld urdliet rNNth

(400 MAz, CDClSSz?. 809 gs,‘b[,,. 2H),, ) s (?
Presyye. at ’?‘?{Fh(l}ol 0f & hgéeg@n Lo Prggi 1tate7 @i?; ;}70@ t\(ﬁ? 16:@;5&% Qnee maore
t1mt5;8fh%n %ﬁ: a(omds \2(’690 hl{?erg@of% : \lé?‘sh&mg ;T%Q]e'é?)mné-m?@ alfowi (b @y Zpen air to
‘ﬁani N" 2(@1&‘93" maﬁw@mmm& ¢ Zasmxltvdtdmeéraaskfe kanibdaylic acid methyl

exer pano A B RUTB o oy 14 S Fpen endoer oo 5D 365 G

m' AL 2oVl rpoRb NG, agdgmant.ans-, Jrdi pad.nes §104 1.758-1.62
: ‘0.3 mol d;n Ze;r:)eneme Iecﬂ 1 ar Ltd( Ggater (L 178

{m,RBnchester, UK) and nethylene chloride (10 nL) at 0 'C
was added N, Ndi i sopropyl et hyl am ne (200 ng, 2 mmol;
Al fa Aesar, Ward HIl, MA, USA). Into the reaction was
added pyri di ne-2-carbonvl chloride (60 ng, 0 4 mol ;

Steg KV AFRIIE D calidily@S A ino ddhhiun tR- 1-LiAYox y ¥ £68 methyl ester
stirring at roomtenperature for 16 h, the reaction
m xture was washgtw th sat urat ed\sedl 1"bi car bonat e,
dried over s®egi- “}W/ﬁ\sul\fatr«eﬁaan conc@x vai\eﬂounder
reduced pressure. resi due was purH'fl ed don a
reversed phase Ilqw d chromat ography/ mass spectronetry
(RP-HPLC/ M5) purification system (G adient:
acetonitrile in water, 30-95% in 3.9 min with a cycle
time of 5 m'n Flow rate: 100 ni/ m n. I\/bbile phase
addi ti ve: i nM 10of anmoni um f or mat

Fo 9 apd §prtm(1 l‘@xl\ s addsg %nqﬁnngw@lmnﬁgla@{? é»rgérig)pkléc) zq:@)met vl ester

A T T

cooRBE) () °8. 16 thidsdatforBbathen 2dded t8ei@Blalndne BF n211) 41 woBIollowed by
(d, 4-7.70 :Hz, 211), 7.43-7.37 (m 211), 2.58 (s, br,
211), 2 38-2 31 (m 211) 2 20-2 13 (m 814), 1.76-1.71
(m 214). ESL- MS miz: 377.0 (MHT
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5i n an anal ogous manner to Exanple 2, Exanples 3-5 of
Table 1 (below) were made from comercially avail abl e
wa@eotb/oors7het er oaryl carbonyl chloride on 0.1 tBCOUS2009/050934
nmol reaction scal es. Exanple 6: Pyridine-2-carboxylic
acid 13-(3-ch o o-benzoyl am no) - adamant a am de Exanpl e
6 was prepared via the process of Schenes 4 and 3,
supra, as follows: To a vial containing
p;c{ﬁ %Wﬁ%ﬂ%ﬁﬂ;??mﬂ% f‘i ﬁ%gﬁgggm O g}"%nicéﬁg lﬂaiail s, MA,
USADafal thetgacBomivaodrred\dit DO g b atisutsd, kirehian ghom tunpu ature for 6
picol i noy| chlorlgﬁ hydr ochl ori de

heu\\;;;aé 0 é‘&d&é@é{q(ﬁl \ﬁzgﬂdﬁ gamwcpéﬂu%p lbﬁ;(ﬁiH@q%!tdl]P%Fﬁ {300 m 12) and the

bipHSIMELALY (s tl%ed]\q “Ql’nurslb Sorl ?!%%t th Qﬂié@ kA a8 Ped 10 a 21,
partitioned into diehl of ontethane and saturated WO

sep ey ﬁmw? @Mﬁiﬂ@z@@ﬁleﬁﬁﬁgﬁd th@blus amsbicaed omhthe aqidvas laver was

or s _dri.ed, o sul f te and
engGREBFEP A0 hOEr G0ad 7 BeEht T b e qlagers were
wash€d @8 BrinB{ WD dn@«ﬂ e%;l\élomhcm 1Rk ﬁﬁtﬁaﬂﬁa w&‘énﬁ !st@d under
suspensi on was added EA (NAT-dii sopr opy - et hyl am ne)
redyeed Oraypre 1 eszrﬁﬁﬂ)s aaﬁﬁ"f@-of ¢t tocdyanred] S-Khyodingd-qaronyl)-
a.rnu?;%]ga%gp?ﬁp@q ar b(’“’?oﬁg‘%gﬁﬁ%ﬁq e@eﬁtgkjﬁ m§ﬁs&w{1 cf “’%a\txm (400

ure

Mg odbum 3@ canlzopahe, 1ol ¢ ed(@v.er 7sodioum, sehf abeé BndiH), 7.83 (1d, ./
concentrated under reduced pressure. The residue was
=7 Butk BHzedHor 4 (dddef sdd. fade Ha, did3 66 (s, )H) 2.34-230 (m ?H}, 2.29-
anf t egtyonet.r
22000 P AT o Sybetin | At BT Bt O P P Klpgs o 3150
{\«1@5}95% in 3.9 mn W|th a cycle tinme of 5 mn. A
shal | ow gradi ent between 35-65% of acetorritrile was

Qteyseﬁ-gh&& Mﬁ@zQaiﬁaﬁaﬁmﬂhfb|1&a§%%ﬁiﬁt SRR SHEhMUlT Ng

|rrpur|t|es FI ow T at e: / mn. I\/bblle phase
addltlve ?\ i -gf~ anmoni um acet at e, uign | nertse
C8, 30 X 50 ai%pa[trf#ew%ze' t\j “aff 1.;11

title corﬁmi\jnd H28 7y g 229 as an ef'f \/\Wte OI|
1111N|\/R (400 Mz, 3) 58.51 (d, J-4.75 Hz, TH),
% J-7.84 He 8038br7838t, 1=7.72 He,
To qwnd otsom (f asky was g@f_ﬁz% {( R}lrl(.im\i -F-e8rpopy ag*uryo]grdgmmtmm%-

caﬂ%Eg ke %uég}egni %&t%mﬂ%hl) ”5% gim }sffgj_él}?;ltﬁ%}fun (Iﬁ 3, gtﬂer (250 ml.)

and liHomIhy@tostde matdhydESE € INS #0355 nddhOL) @mﬂ Mleh%xmrk aaBtirred
. anal ogous manner to Exa | e npl.es 7-10 in Tabl e
VIS G“f% P'd\?\))““v!;é‘r“@mﬁﬁ’éﬁeuﬁ' ro r‘HUEB’ i b‘l“aF P&W&Va‘?‘ P é”ﬁ‘i“%d under

reded pg&a%{g an% ,llxemi gl.mwmg Rkl 80 a28h 3hdr Be TR0 SREGELPRas
dituiel Wi daBs mOanhmry’il =1 p§'lbi &a»(wi}ustmitih ybepyprd oy n@iﬁc, miﬂ):@lﬁc acid

mo TR oot b PV TG e8! YR oV TR S

watGoRgai Rt ndd4- HT@* Whuﬁ)’;ﬁ '§d|“030 AFeRY 1 ?(W(d)'@ »P& e (80 cHponnd, 3-
0.22 #1111101)"in DVF (1 nL ), was ad

[{pvsidinzot- parézwiéamm] aémattrmieslf:@rbmlmﬂcainah 8 Pk ekt OHi MR (400

L1 S | 4
vrg GBETn g SAP R RE LD, Wi 17 HdT o B oG e /-
7.8,0ys pdarmntanegdqg, 3-av am per € 20, ngy, 20512 seh, 21y, 2 vl of (m, 21,
'THE, 25Zerenex Nblecular Ltd.., Greater I\/hnchest er,
WP@AM ). St 401 BAgNE &), 163! &t (e 2HY FSINEKETEGH1.0 (M)
m xture was partitioned into dichloronethane and
saturated sodi um bi cat honate. The organi c WO
2010/ 011570PCT/ US2009/ 050934 | ayer was dried over
sodium sul fate, filtered and concentrated under
reduced pressure. The residye was purified on a
reversed phase |iquid chronttography/ mass spectronetry
(RPHPLC/ M5) purification system (G adient: aceonitrile
in water, 30-95% in 3.7 mnutes with a cycle time of
5 .mn. Flowrate: 100 nUni n Mobil e phase additive: 25
m M of am non| umformate CoI umm: Inert3| r" C8, 30 x

-~ T . o s - o o —
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NH HN N 15Exanple 17 was synthesi zed from het eroatyl
carbonyl chloride Pia the process of Schene 1, supra,
w@gotholisoms. To a sol uti on of adanmant ane- 1, 3- dPERHIUHI®09/050934
(20 ng, 0.1 mmol :, Zerenex Ml ecular Ltd., Geater
Manchester, UK) in !'Eft (4 nL), was added
1- met hyl - 1H pyr azol e- 3-carbonyl chloride (40 ng, O, 3
nmol ) and | AEA (40 ng, 0.3 inm)l) After stirring for
rt [ i tioned
Steﬁ}g pv@a" elzoF'o'JfEr)g%ﬁang&g&j %l“ ad gHSOdIU ggr bonat e.
The organic. Ia?er,« was dri ed over sodi. m uI f,zaLe
filtered and\‘cbrgl erlt atge,d under..k edyl ice &S&»Lre The
resi due was*%purified bn a RP- HPLC I\/S»\durl “edt 16k
system (G adi ent; ace‘fonltrl le in water, 18-95% in
3.9 mnutes wth a cycle tinme of 5 mn. Flow rate: 100

To draqut! RoNpBiflask prasddeddai(pydine-dgashapy Brminmiorieggntane-1-

WL U > \ .
Ldlbé}gil%{ll &ﬁ% { gf(l% n?‘d mntgg 14 rii.{: tggd%mrglgﬂ)ﬁnﬁggégw%m?gga nf%?s dzddt,d
trieth®lamnd S0VnLOAC tiveol) kid Be conPoLwas stirred for a few minutes until most of

the il G HEC 5P S Bk IR MR CRepRorgeestie (79 mi.,
37 an%?) ' the Raddidizy a‘;?e'ﬁl}m 8t Ldnbreidy ém(amle #5801 hopr 8ﬁ1E(I§ﬁCtIOIE mixture
WO 2010/ 011570PCT US2009/ 050934 2. 49 (s, . 2H),

W %21‘@3[4:2 @ 6 OnaddiHn fuBnd 3nd 20G&d(drpp i fo 43 T}Zc}{l_l,‘f@ﬂd bongm fask

e%éa%pﬁﬁ E&!%&P‘S?{%ﬂéﬂ%r ggx?%grg% t%%g%l'@ i) heated at 90 °C. After the

addtdn 1bd raRERY had b P 8201°€-Br two more hours, then altowed to cool down to
car bonyl') - am nol -adanarrtan-1. 111-am de Exanple

lommaen B mmeeéuhz ehePPaMbHareprochession lsswﬁiedréo 2flag wgta: ning 6.0 N

u?mi 6&:%'{? ni; 8udatkk qt Saﬁ &l b&gémhgm d r?‘ 18 J_EOléhlﬁ anr r}] I?q“é" The

bipHasikOnifBire Qiad tramdb: edZt@ra&ﬂﬁafatMN aeublamdlihdioluct ﬁﬂﬁeﬁﬁ ras discarded.
Manchester, UK) in DCM was added D1EA (26

Thegugepunisid)c layeristsHen s Q‘d?&l—iﬂp%da\%ﬁ‘ galnl ‘é’ﬁ%’db%ﬁ’ﬁ“b‘“&%‘?td a pH of

el r;azl
10 \g %ﬁéﬁ?a%{p r%xf]f 8 g@az %ﬁ}né) 5%?5 ﬁ%l%@g%ﬂd‘}% ta R %ﬂc Qélﬂp?féﬁk ffnnet and
extradieq hatbouydthyipyd FGhdidedd xnl@pnbpShp cbmbmed lmmalm evab tvetk then

h ate. (110 0. After stirring for 3
‘”‘Rg‘g‘r’*élﬁ “1F drieg e sy b‘ﬁl‘iﬁn‘;ﬁme@ S opEtter dﬁg%f “F"nﬁﬂcﬁ"i
pre@iehb fo@ﬂ?ﬁé E‘@W@ﬂ@ﬁeﬁﬁ& He @E&Qpﬁﬁﬂ' Wi n%af @cﬁ’ﬁ‘@&%t adQ3-amino-

or.v,anic layer was dried over sodi um sul
adan‘imhihm]&d) amdlec amf,c eum}mgtieﬂnd RdeM R E@Odéﬁ!m @Sk\&l peS STREO (m,

1 ”S§7§f’ gﬁijnef( DTt Eaa TR st o7, PYelos6F 1A e, =

7 ’4 m t W h\ (}J i (p{ n ” Q ‘
© gr adll eﬁ? %?t V\Egn ?56%00;0%0? 1g§et Oé?t(ﬁ)I e ﬁﬁ?ﬂlﬂ(@{e \H) ESI-MS m/z

2724dtsken 0 75-3 3 min to separate close-eluting
inmpurities. Flowrate: 100 nUm n. Mbobil e phase
Inteardelibie\Zevas2Bscnivh@f viamreonbenss bDR et 6, Gobratmy follbnsase
C8, 30 x 50 mm 5 p.mparticle size (G Sciences,
Steg DKAQidid@pan} hodyPic ALIOBh Y o B ali St W@k 1 haubide | e
conpound, 5-nethyl- 20 pyrazine-2-ca rboxy tic acid 3
-[(1-nethy |-1. Hpyrazol e-3-gdrbh ony 1

) - am no] - adanant } ) gm\d,e d colorless oil,
i NVR (400 ’“cd%{fi 3)99 o Sty 8, 34- 8, 33
(m 1H), 7.67 (s,"br, 1 33th 328 Wz, 1H),
670-672(m 2H), 3.89 (s 3H) 264(s 3H), 254s br. 2111,

2.37-2.(t9 (in, 1011), 1.73-1.68 (m 211) ES1-Ms nil z:
395.0 (NI I'l) Exanple 19: Thi azol e-2-carboxylic acid
P-1(1- met hyl - 1/ 1- pyr azol e- 3- car bonyl ) - am no
adamantan-1-yll-amde 9 s 30
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NNN Nr )\1') HO WD 2010/011570PCT/ US2009/ 050934
Exanpl e 19 was synt hesi zed pia the process of Schene 2
waigiingiisonmer ci al |y avai l abl e carboxylic aci d PCT/US2009/050934

chlorides, supra, as follows: To a solution of
adamant ane- 1, 3-diam ne (17 ng, 0.1 mmol, Zerenex

Mol ecul ar Ltd,, G eater Manchester, UK) in 'DCMnf,.)
was added DVA (20 ng, 0.15 mmol), 1l-inethyl-1 H

To %g% é}?%%lé ga%ﬁgc?cn:rd%g&@&&ml c&dr. %?/\%I(ﬁl@ mﬁn]%l), g)n%% { ARy ¥, triethylamine

{090 mhIazZ0d emzol§ and Ohyknﬁdmk ardt di@} 1G-DONIY, N Qettdmemphuronium
e Chem.ca nwal |, UK). After gtlrrl

P U S GHETAT Cr &3 - OSTRO . Hes WM STHTRE 6 paaminutes to
get Q@feﬁﬂ @dl |nedsl ﬂkﬁ’&o%ﬁ&% %ﬁ’éﬁ’b @@nﬁ @r}gmﬁﬁt\‘-i{ %z%ﬁuﬁ@ RoumG

bi carbonat e. organi c [ayer “Was dried over sodium
A!ndsauhsﬂmce Aamd \tfmm:?emfs fat oA GAdET) \Tﬁ@ddﬁﬂtOphE@m}Eeﬁ)illThE and stirred

S, ified on a RP- pur i
ot g B S i R e iy 19 8 e Gt G s FRDCM (20
mL BoRsHdWHe SNWGhER Na(H vtk Bidhine, didd ovly KB, OWd concentrated
gr adi ent betvveen 27-53% of acetonitrile was used
andpeitedessd pOssFHe30 gttpidnt . 3bg sép{éﬁ af erude bﬁéa@‘nmundgp\ ridine-2-

t,‘arbaogg?% ft({/%?s - }sdﬁ‘lﬁ%wé{i%{lzﬁ% nJ1 Al Wﬁ,ﬁé{% an Q iw%l ‘%rberg(}]m?ta suj‘)ilpllesa solid

upofBiand@et Bdnt fetPeraburk. K@\W{@mﬁicﬁt %L&@m(r{&m \»5@,& amczwg inl1.7
Tokyo, japan)) to afford 15 ng (38% of the tit
mmé@ﬁﬁéh}ﬁﬁcy cterfipg Bf 2rou. Hewantgok | ile mae iMobile phase ‘1ddnne 30 mM of

amn(agx?[mt% tﬁem( CF é'itn'f'h P\}{;[t%fmbﬁeg‘sgglr bf@?é@ '\f}g%%%h&?tgﬁga o

'S{1@%13‘))&‘&7J§;3dﬂ(}ﬂ/k&‘[203118n tile; 033 Bjin; puﬁtg&ﬂ@4ﬂiﬂf§‘,agrﬁzhiﬁ miz: 273
, T Hz

(M- 501}1)1t u@%gé@d@nﬂpl{% Htgnsxit)howjugger(;gn1(1 Fq;on 2 55-2 51

(in, 2H), 2.35-2.29 (m 2H), 2.19-2.11 (in, 8H),
Step 21 Pyr nsimeﬁﬂ:mjm}y liesd M}{%—gbio@o—(lwm:mmhmm aQ@n—A -yvi}j-amide

6- Met hyl - pyr i di ne-2- car boxyfic ac\d
13- 1( 1- net hyT 31H pyr azol e- 3-
car bonyl ) - a\rn«ﬁQLHadﬁrﬁant anAMyJ) Nafn d@e 71 anﬁl es2, 0 was
synt hesi zed fr@m }ﬁ@Tmedl ate 1 via the-prgcess of
Schene 3, supr% as follows: 25To a sol Uti®n of
6- net hyl - pyri di ne- 2-car boxylic acid

Chl¢@aentomotatfadrant, 44 mimol) hs antlde tq§ i Subfadicatid (1.0 20, 19 mmol)

added DI
W .;isn%gugﬁb‘p ngq)d)( »\%{D%\/{Li&(j_n FQu %%&ﬁga%f’ g}létubt,a?ﬁ ﬁm(t.% at Hg{ for 5
minGRk ql‘ﬁxﬂi@xe@?—@aﬂ[’é@u 10 dki Ty MR DA R D eI Galidlm 42 g, 1.56 mmol,

Cornwal I, .UK). After stirring at roomterrperaturefor
from gtep 1) Pie addeddr CBRPYRiRE ap@ theaRisWDe was stirred at rt overnight. The thick
/ PCT/ US| 5 ne
wlu%%giglagivjigl ?ng tce« gtg.? gl?) Jggf'[b& t(!jél) gl}r%ojm‘% aaégona} }nle ﬁm;\tme
wasQibghadiva t ayee -bm&mrpmdf thy &quaﬁxadph&m Stap f \&tueac@mdcd to 10-13 with 10
concentrated under reduced pressure The resi.due was
N %u\raiéﬁieaheowusmﬁﬁawu@mr@axﬁ with &XeYloh hegrgplipgd organic layer was
W as(lg Q%} Q\%ttﬁ,r a ‘Bﬁﬂ@' f(l‘. 0‘?;1' ‘Qa\ﬁ@t Sl AT %é?c{i'tﬂd@ﬂ educed lglri.ssurt. to
m nut es acyc time of 5 nfin. ow rate: 100
affond . ﬁthgi;{F}h .@"’prSmd& (ﬂl(ﬂllL tcom@owRb priviad-2acmianiylioaéid ] Bt -ehloro-

| um: Jnertsi| ;.30 x 50, mMm, 5.1in artlc
R P ACIE CT E T TR A R g
standR A kddi® l&lﬂ@&h’ﬂd LEOMBIdHeRy & L%fﬁ@ll@me\%@p”ﬁl@w% in1.7
aci a‘11}&34(1 I'Tlethyi-111-pyrazol e- 3-car bon am no o
minuigd rit eyelettingd bf 2 ani ddowagtea’ (ilt/ovis é\riold{qi\@agm@@hm 30 mM of
CDC13) (5'8 07 (s, br, IH), 7.95 (d, I----- 7.7 Hz,
1H), 7.69 (tJ 7,8 Hz, 1H), 733 (dl1- 2.3 Hz, 1H),
7.26-7.21 (m 1H, 6 76-6 72 (m, 2H), 3.89 (s., 3H),
2,55 10(s, 311), 2.54-2.5.2°(m 211), 2.35-2.08 (m
10E1 ), | 72-1 69 (m 2H) ES1-MB miz: 394.1 (M+H):



In an anal ogous manner to Exanple 20, Exanples 21-57

in -fable 1 (below) were made fromcomercially
waranatsre aryl, heteroaryl or aliphatic car borgl/U82009/050934

acids, or aryl, heteroatyl or aliphatic carbonyl

chlorides on 0,05-7,0 mol reaction scales. 15In an

anal ogous manner to Exanple 20, Exanples | 1.4-130,

132-139 and 142 in Tabl e | (below) were made from
arnxgcon"ﬂgx%riﬁitn%lnc (Sar%n lax nsl ‘a({)ﬁl hehetci%ry%?t y ot gi"%b sl ?c C(Hf sciences,

eroar
T;)g@arngnwb R‘d’ﬂén@irohdﬁjﬁ, ms mﬂnnp@ﬂ\ anal, ngu;smw‘& W0z 348 (M+H)".
Exanpl e 20, Exanples 131 and 141 in Table 1 (bel ow)
It vwigepredindhe q&,\bﬁﬁ) without further purification.
4-trifluoronmethyl-pyrimdine-2- carboxyl e acid
Steg BnPpridingi 2t boylicandd (3-amino-adamantan-1-yl)-amide
4- et hyl ZOp)Ssl m di ne- 2- carboxylic acid (Internediate
12) Exa 8: 6- Met hyl - pyrazi ne- 25 cé\r boxyl ic acid
13 1(pyri amﬁé Z,Q‘Aa’r\bmg(l) ganinole  i_H
adamant an- | - yd) Exanpl e558}$8/
synt hesi zed from I nt e*i‘rredl ate 2 via the process of
.. Scheme 3, ,supra, as 25foi k-Avs WO '
To 240 04 Ol 5@0&@%&82@0@%2}5@ bewliTaca [Pddrdldotrgmsfiiagladamantan-
oy ]é\%ml%dﬂe()q akgaltsaﬂlpgﬁi §€§t€8 2 lu% ethaxgn%b({} wégﬁ_«l (_r)mmlwax added
ethdnd! @oMBdiatad a&em:&mﬁ(uhydqpy rgel m;an@e Gak bmxsd mczaacnﬁ -ernight. The
(1.83 g 13,3 nml; R haCiem -Kostalov,
queep aBITeY Wah goated Wy, é}ww@lﬁnwﬂr e {( Q@mhmnd ﬂrr@ pHﬁé the solution

W a.bfa.o} LI'“@(‘IQP tutr“!'llgtn‘h] ad qﬁ]d\ el iligigcgm&g\_y‘%g ) iza?'xg‘t'e?f M gt % i separation

funtiedastiond m 3¢ Mt\raedl FoonLy. \Mamlitonkfcﬁozgﬁmc eRY was washed with water
enper at ure. reaction was transferred to

Thy
and dERBr A et Femhl o FRCTREEH BHE CHIGH |Pél‘e5“'€‘§0%ﬁ80"d [33g
(98 §@h%@ﬁ§i@ 1184 lé@ﬁ’lgemﬁp ?{ M '?Ccaafglﬁ'@ﬁﬁ ‘% 5§ 19 Qn - adﬁl Atan-1-1)
tracted wt ene chlorid e organi c | ayer
ﬁmuﬂ\asm sepdr ahiet barang Metwlaxﬁm ouisd tzgayaeﬂanm% @xowracttrepbrauu e. LOC-MS

n wt th n Jorl 75 nE. The _orrbin,ed. low
orgiginpttanl B Waso Skt b7 e b e £88 e oigh Pigy Flow
rateO¥ OMmISadh WLAi@splfabiinfd hbenad:ranth GRNE 9okLAL. Qdo g ehertil ™

reduced pressure. The residue was purified on a RP-

C8, EDRLACH M3y puninfriactat ¢ ©ne KYis Seim{e hakiventapawipt erkatran teng .03 min;

in.3.5 h a shallow gradient fr
purSolEhts bepib e 015818 F2 b 438 Geadd b e g fion.
witteh @ Werfidt ﬁirltmgﬁgﬂ m n Mobil e phase additive: 38 ni N4
of ammonl um acetate. Columm: Inertsir C8, 30 x 50 nm

> | ”!Ht(ﬁﬁzrehia% §: Sl3ebid. §9A:§@:ﬁﬁﬁ»t~T1$’§Ymmr3%ﬁmnndf_
ase and t enper at ur e
Fr act ions were t hen coy cent at ex}«\under reduced
pressure to renove nostyof ragefonitrile, the
resul ti ng aqueous | ayer ™ s madé basic with solid
sodi um carbonate (pH > 10) and the aqueous | ayer was
U m@(XFHea,‘éﬁ\%q»: WetilBre8 bW HhaGEHRESs 6BIerd@@iafl], -IntERBediate 3 was made at
conbi ned organi c | ayers were washed w th ‘brine, dried
43 oweno sﬁ@ﬁ‘mﬁ Serld, aanel 120] ¢ dPRE @net @@dceﬁwm ew\u@lmmcd LC-MS

((‘f%‘lgﬁlg ap? z%ﬁzﬁg ﬁfﬂ e? E}%gmd 3%§11§gx&1; /ggyl ILé\—L r&'etolfe? min. Flow
ratet 30[:¢ pyﬁzmd M2 phags DRINAL) w@ﬂ‘hﬂ%i‘@ﬂzﬂﬁﬁﬂkﬁﬁnﬂuﬂw Coloaif: Inertsil™
de, as a white solid. NVR (400 MHz, CDC 10 (5 9.17 (s,
C8, TA)x 4.8 0B8 8m p@H)cle gz&ifig > gi@:‘anm iq_hq)c Tpan sy I@@ﬁg:‘m@ time: (.70 min;
----- 7.8, 1.0 Hz, 1H), 8.06 (br s, 1H), 7.85 (td,
1---- 7,7, 1,7 Hz, 1H), 7.77 (br s, 1H), 7,42
(ddd, 7.6, 4.8, 1.3 Hz, 111),,2.61-2,57 (m 511),
2.40-2.28 (m 4H), 2. 272. 19?"m 2H), 2,18-2,08 (m 4H),
1.78-1.68 (in, 211). ES1-Ms in/z: 392.0 (Mi-H), 25In
an anal ogous manner to Exanple 58, Exanples 59-92 in
Table 1 (below) were nade fromcomercially avail abl e
aryl, heteroaryl or aliphatic carboxylic acids, or

1 .



In an anal ogous manner to Exanple 58, Exanple 113 in

Table | (below) was nade from4- tri uorom
we@ehylo1ysgri m di ne-2-carboxylic acid ( |interreBUB2089/€50934

11). In a simlar manner to Exanple 58, Exanple 93-104

in Table I (below) were nmade frominternediate 3,

. N-(3-am no- adanant an- 1-y1) - 3-f | uor o- benzam de, and

connercially 5avai|ab|e heteroaryl carboxylic aci ds on
pun%xg% né) gamg%f Q’?‘@ H gﬁkd*% ftn\a@ u%éd‘l& };n@t‘mﬁf whBout further
punhltttziarmedl ate 3, N-(3 -ami no- ada ma nta uoro-ben zam

d e, and 4-nmethyl -pvri mi di n e-2-carbox yi c acid

Intehnb@hiedical Blokdpyaidined2 lehifdxwae apmt By pyydihe-2L@irbonyl)-amine]-

ne- 2- carboxylic acid ‘,anﬁ,ﬁ[f{}pwym@ml@ respectively.
10in a simlar manner to Exanpl e 58, Exanple 183 in

Table 1 (below) was rade r«G’mlﬁ’tem;ndl ate 3,
N- ( 3- am no- adamant an ‘#\fyi Rﬁjmuofo -benzam de, and a
commerci al |y avail abl e héteroaryl “chr boxylic acid In a
simlar manner to Exanple 58, Exanples 145-179 in
InteTrabdiate # gl oy edvrel Ingdeedintod i thermreaisatieS@eme 10, supra, as
foll 6- gnst hyl - pyrazi ne- 2- car boxylic acid
: ?‘é am no- adarrant an 1-yl)-am de, and 15commercially
o SR S odaro RGOy (DR bRa i (7 S 0 ol DVIF 15
ml}'rﬂ%ﬁ’x‘i %ﬂh@{{ﬁ@@m@ng4 mmtol}, and O~(benzotriazol-1-vD-N NN N -
trifluoronethyl-pyrimdine-2-carboxylic acid
tetr {mﬂhénmmrabe\ mlz)}rdmxlmhgttml 3ar, ortemnet). Toe E»ramfrl \eam,md at room

tem]"ﬂf‘gﬁ)ﬁg}‘jﬁaﬂ"é‘t‘é“ ubng é’lﬁ?ﬁﬁ]é a%uléérﬂ E{;j%??qe ; &E{Tig\ﬁu aud ( S amino-

adaf@ni@ii10DQ3- @ﬂmmt&fﬁeﬁiﬂi) 8 de7s AR PAgoMmIes & aklution, and
avai | abl e heter oara/ car boxy Tic acids, Exanpl e 189 and
Pt T

the Wast oragx e ombph@'e gpwég:mg@@luyg and hoars. DMF was removed in

t q yb ci gl ntermediat. :
Gt.n%&%m "ﬂ% I‘LB glrl Jh %\%grlg%§%1 Lg, \Jggsﬂ@éﬁnxﬁ%’gg'\?{:gi)}{ {15 mL),
wardi 915 3:93; dnﬂ bTalsl(ea A0 ek evkd weseNaade. ‘f(ﬂﬂmk wWat edfoedt ahger

10, 2-nethyl -pyri_idine-4-carboxylic acid .
redyegd &Fﬁ“ﬂéﬁ &H%fﬁ%lﬁtlaﬁﬂf $ (3913% bl el B oemRBd.G-glpyp-pyridine-2-

Ldlkﬁ)\({@ é&t?{ ?a?(rfvhgglrg» - Bmgélp%i%oﬁgi‘ QXN ?V?‘%:de(,sﬁ&@vﬁ

{Gla&:html :ideumrtotmhhyiterpy@—lﬁ}mmmh"ﬁﬂnmbm«ylalcsclammb of 2 min. Flow
msdl el m m di n car
ratel b D P o gt a1 e 5 A oo Rl gertsil
|€ T I 7
C8, ﬁﬁt efé(ne > gméa%%bc;f;erqggé girL Qpﬁﬁ%egr E)oxy[ 'J:su‘f\ﬁ }Sei%% (HOM 17 min:
pun@B{-iamsno-l @fa BRitEt-thiyd) vivde, Tand ubed in the next step without further
et hyl - pyrim di ne-2-carboxylic acid (Internediate 12),
p““g‘g cially available 5-fluoro- WO
2010/ 011570PCT/ US2009/ 050934 pyri di ne- 2- car boxyl i.c
Interaedisge Sa6(hlpruBr SBeHy FarhprY s it eiﬂﬁcl&ﬂéwkw idingrderarbonyl)-
(Internediate 11) a@Enghpiznaagn-l-ylj-amide
6- Met hyl - pyri di ne- 2-car boxylic acid
134( 6- 11- hydr oxy- et hyld  yridi ne- 2-
car bonyl) - am nol - adamam\aﬁ ]i ;;(JF 5 aﬁﬂfe r?i,--- HO
Exanpl e 143 in Tablet. (Befow) Anas. malde from Exanpl e
142 via NaBl- 4 reduction, supra,. as follows: into a
In a'% tﬁillnq{?ﬂltn@} R IR Iﬁuggﬁmyl!m&%{edgdl@e w45 SRHARMHE 186 diate 1 (2.00
t3- % 6-acetyl - pyri
¢, Tddrmbonh) L)\ flenpundadadmansifine kel phtonambgept(yc ntempedfurd 5 (1.94 ¢, 63%)
mol , Exanple 142) in MeO1-1 (2 10nli.) was added
sodi um borohydride (6 ng, 0.17 mmol) at 0 C. After
stirring for 2 h, the reacu on m xture was
concentrated and partiti oned i nto dichl or omet hane and
saturated sodi um bi carbonate. The organic | ayer was
dried over sodium sul fate and concentrated under
reduced pressure. The residue was purified on a
RP- 1- 1PLCI I\/S pur| fi catl on syst em (Grad| ent

e . PN .Y a1 o



i3

additive: 48 mM of ammonium formate. Columm: Inertse
Cl8, 30 x 50 mMm 5 umparticle size) to afford 45 ny

W@ 2091570 t he titl e conmpound, PCT/US2009/050934
6- not hyl - pyri di ne-2-carboxylic acid t 3-
[ (6-(1-hydroxy-ethyl)-py ridine-2-carbony |)-am
nol - adamant an- 1-y1 -am de. 111 NMR (400 WMHz, CDC13) ei
8.07-8.00 (m 211), 7.90-(d,7.9 Hz, 111), 7.78 (t,7.9

wa«»(*%ﬂmu% dﬂzf?]i‘el%? 1Sy %ﬂg *{%ﬂ{?{ﬁ@ﬁw §é§'ﬁﬁl' IEL)I)iz Rlodh 1=

Hz, mmﬁgﬁﬂ 787 7@{: 33, 1) 84-268Im23 80 700, (421 = J:')’; H2, 241}29%6{{1 1H),
(in, 81121 1. 69- m_211) 148(l ESI - M5
264755 (w35t O ANy 32 (lgxahg}p 11,411“ {(m, 8H), 7’0~1 70 (m 2H). ESI-MS ny/z:

, Vet I-pyrldlneZCarboxyllc add
4”'3(3@@ ng(l hydroxy-I-methyl -ethyl)- pyrid e-2-car

a anta
BtmeateThici@sbefaden %k\ﬁ?;; Rsic 33 bpeheay iRino)-
(bel ow) was nade frofIERER #e Gignard
reaction, supra, as follows: Into a vial containing
6-t net hyI pyri di ne- Zi*arbg Lcoachd o
{3-{(6-acetyl -pyridi r*re/%a/”/?:»\ . {
car bony1) - anmi nol - a. damanan- |-y"'1} afh de (35 ng, 0.08
mol, Example 142) in I1-1F (2 m) 5was added 1M
In dmﬁﬁhyd mirnkehiciiet Qediatdl 4, )maﬁncdéﬁu Ew aé\fpk rcﬂtﬁ ok Tfgmfe@iate 3 at a

the reaction m xture was guench

ol
4.6 mq@ﬁeacggﬁ&w I(él’t“éedp‘ﬁﬁ‘&f[ﬁb?? Kt ?%ﬂb‘d"ﬁ ﬁﬁ@;:‘led {( \I%d (Gradient:
acelh§MeQh %Férhﬂﬁﬁoﬂ@”l IN6a Mﬁﬁg&%ﬁggk HE”uHL %rﬁq{?ﬂakﬁm e s 0
organi c | ayer was’ dried ovér sodium sulfate and
mLodncebbilaplede adddre: r’édudied spressundonhe Crshdumensl’ 8, 30 x
purified on a RP-HPLC/ MS purification system
4.6 pep adivB mertciedeoiitl ripReeEnl dRipetapany. *@se;amﬂﬁmgi 8- Jh i purity
U \g\"c é}:‘l éﬁl" 7 Iekc?%v oy ’%{g‘é}gr %fh;‘g}ntlt A ﬂ}]c%?i n glg./&,qj bf(,% mth out £u¥the
purthicaion. Flow rate: 100 mimn Mbile phase additive: 48
I'TIM of amoni urn formate Colum: Inert:sir' C8, 30 x
SAnfarmediHET PRY£dz61e€2-ShARk yiOa&ill éM]dllB&-ﬂﬁH:ﬂ(ﬂﬁ&ﬁ;~l~\ Plamide
the title conpound, 6- nethylpyrl e- 2-carboxylic acid
(3-1, [6(1 -hy droxy-1}- ﬂ:@t@yl‘if‘”‘ethyl) pyri di
e- 2- car bonyfi - am no; - ad@mamanv -=W) - am de. H NWR
(400 MHz, CDC13)15 8, 10-8, Oé”’“(rﬁ" 2H), 7.95 (d, J 7.6
15Hz, 11-1), 7.86 (t, | = 7.8:11z, 1%2, 7.75 (s, 111),
Intewiq@até t7 W axl&yn@w ed yigr the pracase of @(henlep gopcomppynd 4, supra, as
mi wg_éi 22 n, 1H, 2 58-2 55 (m511), 2 39-2 13 (m
)2 176-1 71 (m 211), .1 .59 (s, 611). ESI-M5 m z:

449.0 (M 1-111)  Exanpl e 180; o

step L bpat o R R letmang earigsylic acd
{3-1(6-nmeth)l -Nr azme-
2-carbonyl ) --am nﬁw- adanmant an- 1mﬂj-»am§' 19-H 1;4Nr N

N NN THOCE LEONM“ Y O = ﬁ:a/ Y

O O

To a round bottom flask was added 3-amino-adamantane-{-carboxylic acid methyl ester
hydrochlioride (7.00 g, 28.5 mmol), 2-pyrazinecarboxylic acid (3.71 g, 29.9 mmol) and
methylene chloride (200 mL). The mixture was stirred vigorously and treated with PyBOP®

{15.6 g, 29.9 mmol} followed by triethylanune (9.9 ml., 71 mmol), and then stirred at room

4l
£



Exanple 180 in Table 1 (below) was nade via the
process of Schene 3 fromlInternediate 8 and

wQ@2a1p/0i1500r onet hyl - pvri m di ne- 4- car boxyl i ¢ aci BCT/Wk10091050934
was prepared fromthe correspondi ng ester, supm as

follows: r=5~=\ 6NiOINi \ N-NOCOCF O N'=".. N...:
R A T I TR - ,
ft'd -"\-m---- G,N&'4 N7-N7'r--", - . 2

.2
tem 8?‘2551&‘&/\%%@21 gxgé%/ 9& il@?rgg»):%/n LT{SA% %98&955&%% d I&u t%um&cﬁ MY &rbonate

ﬁﬂ@ﬂﬁhhﬁﬂdmﬁﬁﬂﬁﬁhyhhﬁyéhﬂbdﬁ@@}%ﬂﬁ@mﬁgfmhl&m&ﬁh@&ﬁpﬁbyhaﬂﬁeWﬂi
ester (110 0.52 mn CNI'l Tec TI F (2

10 agnly W'*f%?‘[)ﬁfn%wf B RS gVaRgXtrgpiets thiniay g[) SEPRT S0 flﬁ’gl)%f“lﬂ‘ﬁm‘s
la}-'éé‘@{%g ,\iz;rcl?&i 6&3@ \'féﬁﬁnyﬁ§,l$}§ﬂ1hﬁgzdeq @& M?fﬁ%{ﬁm@:\/&mf Qﬁu Jayers

hen concentr at ed dryness un
5 werg mﬂimm]m bssure f:‘d @mltshétune‘ssﬂtdwehmd anl@l echcentrated undm Ieduced

p}'ﬁ,%%l%;ﬂ eﬂ%ﬁé@é%&?ﬂ&ﬁ ¢ qsmfj%/;«!_{;rp %/J.Hl T S{(aiaélc hizm)iélaﬂg »%.gql ? 200 mL)
W asﬂdld&o T&oﬁhi Biphasic m@ltﬁt‘é A0,daBd 11k v BBk RIFonbBT Yafel4B8 ¢, 128

W
ng, 0.42 innol, AKSCI, CA). After stirring at rt for
mmeB, md tbhe?brﬂémtmz@wxmtwﬁr»@gmgs ¢ afeentieapeduantyr 22 hours. Most

%ixr otiahiag \Q%e :Fmtu unda N ldegbgtcfé{lgg S;de cﬁﬂgq IGS@ lgg 8&&0\4% solution was

10 trdnsﬁéhﬁéﬁ@a ﬂf}{h il efe@ﬁ’mﬁﬂd fiamacant wahed wil rekiylesscimetey (3 ( 3 \ 150 mL).
reduced pressure The 10crude product was purified
Thegappus) ppr epnveleipd vei waesdP ety 286 Steomi vr pdupgd o about 3-4 by

addf@% ld cIpe aczé Yook wﬁat@ 4g‘nr\g§3n}1p.bau FYESBeibiiE affeared Whidvas

ow gr adi ent rom
filtered, washed with water and dried under high vacuum at 50 °C to afford 8.11 g (95%) of
the title compound, 3-{(pyrazine-2-carbonyl)-amino}-adamantane- { -carboxylic acid, as a
15 white solid. "H NMR (300 MHz, CDCh) & 11.14-10.07 {(brs, 1H), 938 (d, J= 1.3 Hz, {H),
4(d, /=235 Hz 1H), 830 (dd, /=24, 1.5 Hz, 1H), 768 (brs, 1H), 2.35.2.25 (m, 4H),
2.23-2.08 (m, 4H), 2.00-1.86 {m, 4H), 1.81-1.64 (m, 2H). ESEMS mv/z: 301.9 (M+H)".

4«1

Step 2: Pyrazine-2-carboxylic acid (3-amino»adamantan-l—yi_)—amide

A et
O N"\, l
I R oYY R —— §oo) e
"‘x‘f/‘ \ngH - o Ei‘("iE NP KM,
0
20 Using the same procedure as that used to prepare Intermediate 2 in step 6, from 3-{{pyrazine-

2-carbonyl }-amino}-adamantane-1-catboxyhic acid (4.00 g, 13.3 mmol), the Curtius
rearrangement afforded 3.56 g (99%) of the title compound, pyrazine-2-carboxylic acid (3~
amino-adamantan-1-viamide, as an off-white solid, TH NMR (300 MHz, CDCla) § 937 (d,
Je= 1 d He, THY), B73(d, =25 He, THY, 849 (dd, /=24, 1.5 Hz, 1H), 7.64 (br s, 1H)},
2.31-221 (m, 2H), 2.14-1.95 {m, oH), 1.71-1.51 {(m, 6H) (Note: the -NH; is hidden between
2.52-1.78 ppmy). BESEMS m/z: 273.0 (M+HY .

)
P

(7S]
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acetonitrile between 0 75-3 4 min. Flowrate: 100
nmJm n, Mobil e phase additive: 48 nmM of anmoni um
wo oot 87€Col unm: I nertsir’ CS, 30 x 50 mm 5 uPEIT/US2009/050934
particle size) to give 60 ng (40% of the title
conpound, 2-trifluoromethyl-pyrim dine-4-carboxylic
acid {34(6-nethyl- 15pyrazi
ne- 2- car bonyl ) - am nol - adamant an-1-y11-am de, 1H NWR

i nt&rirg 9()1 i’M%SI: 6&%&@) imggsé-g@c(ag‘ﬁ?\%iﬁba’cif@%m%in(?gzm(:m}m'ggsaqhvl)-am ide

2.6 (s, b, 5H), 2422@&(%%&) 2.23-2.17 (m 8H),

1.77-1,73(m 24). ESI-B 4609, (M) ', In a
simlar manner to Exanpl’g 8'6ZttExaan es 112 140 and

190 in Table 1 (beI ovv) vvere rrade from intermedi at e 2,

In uﬁ{f(%ﬁlt % ‘y‘i‘) SVR 5{1&& ‘26 Il}h(‘t % IQ gg'teho ne g ﬁﬁ%‘t wfpmmd 4, supre, as

follPyE:i di ne- 2- car boxyl ic acid
(3-am no- adamant an-1-yl)-am de, and Internediate 7,

5 Steﬂ?‘!r N{@ﬁfe%ﬁ%ﬁ?%ﬂ—&%@ﬁéﬂI)uammo} adamantane-1-carboxylic acid
-am no- adamant an- 1-y1l)-am de, respectively, Tablfe 1

EXAI\/PLE STRUCTURE~CHEM CAL NA FN&(L L 3- a
danantyl ene) b, 14]62‘*‘1 r;\%atdnylwp%:vgmy\n\fz\ rb;azsram de)

EXAMPLE )
Q { o

Using the same procedure as that used to prepare Intermediate 7 in step 1, from 3-amino-
adamantane-1-carboxylic acid methyl ester hydrochlonde (7.00 g, 28.5 mmol) and 6-
methylpyvrazine-2-carboxylic acid {(4.13 g, 29.9 mmol, RibaChem, Kostalov Czech

10 Republic), the coupling reaction with PyBOP®, followed by basic hydrolysis of the methyl
ester group, afforded 8.01 g (89%) of the tile compound, 3-[(6-methyl-pyrazine-2-carbonyl)~
amino}-adamantane-1-carboxylic acid, as a white solid. "H NMR (400 MHz, GDC];;) )
12.03-10.32 (brs, 1H), 917 {5, 1H), 8.60 (s, 1H), 7.72 (br s, {H), 2.60 (s, 3H}, 2.35-2.26 (m,
4H), 2.26-2.18 {m, 2H), 2.16-2.07 (m, ZH), 2.00-1.86 (m, 4H), 1 80-1 .65 (m, ZH). ESI-MS

i3 miz: 316.0 (M+H)'.

Step 2: 6-Methyl-pyrazine-2-carboxylic acid (3-amino-adamantan-1-y1) amide

o . ? -
!? \.~ '{ ,.: ?N\;L O H }?‘K\\}" . N7 /n
s N ﬁ\,\ - \x RSV AN 7\ NH,
‘e' 0 {

Using the same procedure as that used to prepare Intermediate 2 in step 6, from 3-[(6-methvi-
pyrazine-2~carbonyi }-aminoj-adamantane-1-carboxylic acid (3.00 g, 9.51 mmol}, the Cartius

20 rearrangement afforded 2.65 g (97%) of the title compound, 6-methyl-pyvrazine-2-carboxylic
acid (3-amino-adamantan-1-y1) amide, as an off-white solid. "H NMR (400 MHz, CDCl3) &
G117 (s, 1H), 859 (5, 1H), 7.69 (brs, 1H), 2.60 (s, 3H), 2.32-2.21 {m, 2H), 2.13-1.97 (m, 6H),
1.70-1.52 {m, 6H) (Note: the -NH; 1s hidden between 2.41-1.29 ppm}. ESE-MS m/iz: 287.0
(M-+HY"

T4l
fod
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Using the same procedures as int the synthesis of Intermediate 7, Intermediate 9 was made at
16.8 mmol reaction scale from 3-amino-adamantane-1-carboxylic acid methyl ester
hydrochloride and pyrimidine~4-carboxylic acid {Ark Pharm Inc., Libertyville, 1L, USA), and
4.00 g (88%0) of crude product was obtained. LC-MS {Gradient: acetonitrile in water, 20~
85%, in 1.7 minutes with a eycle time of 2 min. Flow rate: 5.0 mL/min. Mobile phase

additive; 30 mM of ammonium formate, Column: Inertsit™ ODS, 50 x 4.6 mm, 3 um particle

stze (L, Sciences)): Retention time: 0.24 min; purity (UVasa): 958%. ESEMS mfz: 273

(M+H)". It was used in the next step without further purification.

Intermediate 19: 2-Methyl-pyrimidine-d-carboxylic acid (3-amino-adamantan-1-yl}-

amide

~~~~~~

Using the same procedures as in the synthesis of Intermediate 7, Intermediate 10 was made at
15.8 mmol reaction scale from 3-amino-adamantane- t-carboxylic acid methyl ester
hydrochloride and 2-methyl-pyrimidine-4-carboxylic actd {Ark Pharm Inc.), and 4.6 g
{100%) of crude product was obtained. LC-MS (Gradient: acetonitrile in water, 20-85%, in
1.7 minates with a cycle time of 2 min. Flow rate: 5.0 mL/min. Mobile phase additive: 30
mM of ammonium formate. Column: Inertsil™ ODS, 50 x 4.6 mm, 3 um particle size (GL
Sciences)): Retention time: 0.30 min; purity (UVasq): 82%6. ESI-MS m/z: 287 (M+H) . It

was used in the nexi step without further purnification.

Intermediate 11 4-Trifluoromethyl-pyrimidine-2-carboxylic acid

(7S]
~
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Step 1: 4-Trifluoromethyl-pyrimidine-2-carbonitrile

de

To a solution 2-chloro-4-{trifluoromethyhpyrimidine (5.00 g, 27 4 mmot) i dimethy!
sulfoxide (25 mL) was added sodium cvanide (1.68 g, 34.2 mmol). The reaction was stirred
at room temperature for 30 minutes and poured into cold saturated agueons NaHCOz
solution. The mixture was transferred to a 100 mL separatory funnel and extracted with ethvl
ether (3 x 50 mL). The combined organic layers were washed with brine (30 mL), dried over
sodium sulfate, filtered, and concentrated under reduced pressure to afford the title
compound, 4-trifluoromethyl-pyrimidine-2-carboniinie, as a brown ail, which was used in
the next step without further purification. "H NMR (400 MHz, CDCl) §9.16 {d, J/=5.1 Hz,
PH), 7.88 (d, I=5.1 Hz, 1H).

Step 2: 4-Trifluoromethyl-pyrimidine-2-carboxylic acid

CF o N_-CN CFﬁ\ﬁ,N\\ _-COH

H\:} N . N
The crude 4-irifluoromethyt-pyrimidine-2-carbonitrile from Step 1 was dissolved in a
solution of hydrogen chlonde in water (6 M, 20.0 mL) and heated af reflux temperature
overnight. The reaction mixture was cooled to room temperature, and concentrated under
reduced pressure. Toluene (20 ml) was then added and the mixture was concentrated under
reduced pressure. This process was repeated with 1 4-dioxane and ethyl ether, then the solids
were filtered off. The filtrate was concentrated under reduced pressure to afford 4.80 g
{82.1%) of the title compound, 4-trifluoromethyl-pyridine-2-carboxylic acid, as brown solid,
which was used in the next step without further puritication. 'H NMR (400 MHz, DMSO-d6)
S935(d, =50 Hz, 1), 825 (d, =51 Hz, 1H).

Intermediate {2: 4-Methyl-pyrimidine-2-carboxylic acid
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To a solution of 2-chioro-d-methylpyrimidine (3.00 g, 233 mmol; 3B Pharmachem
International, China) in ethyl ether (24 mL) was added a selution of sodium cyanide (2.86 g,
583 mmol} in trimethylamine solution (1:3, rimethylanmine: water, 24.0 mL). The reaction
mixture was stirred at room temperature overnight. The aqueous laver was extracted with
ethyl ether (3 x 20 mL). The combined organic layers were dried over MgSO,, filtered, and
concentrated under reduced pressure to vield the title compound, $-methyl-pyrimidine-2-
carbonitrile {1.80 g; 64.8%%), which was used in the next step without further purification. 'H

NMR (400 MHz, D,0) 58.64 (d, /=54 Hz, 1H), 7.59 (d, /=5.5 Hz, 1H).

Step 2: 4-Methylb-pyrimidine-2-carboxylic acid

The solution of $-methyl-pyrimidine-2-carbonitrile {500 mg, 4.20 mmol) and sodium
hydroxide (304 mg, 12.6 mmol) i water (12.5 mL.) was stirred at 60 °C for 1 hour.

The reaction muxture was cooled to room temperature, acidified to pH ~2 with citric acid and
extracted with CHCIyi-PrOH (311, 2 x 20 mL). The combined organic layers were dried over
MgSO, and concentrated under reduced pressure to afford 0.294 g of the title compound, 4-
methyl-2-pyrimidinecarboxylic acid (519%0), which was used i the next step without further

purification. "H NMR (300 MHz, D20} 6850 {d, /=52 Hz, TH), 731 (d, /=53 Hz, 1H).

3. Preparation of Compounds of the Invention

Unless specified otherwise, the reagents used in the preparation of compounds, including
intermediates, of the present invention were purchased from Sigma-Aldrich Corporation {8t
Louis, MO, USA).
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Example 1: NNV-(1.3-adamantylene)bis(6-methyl-pyridine-2-carboxamide)

s

’ N § ’}f\‘i O
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O
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Example 1 was prepared vz the process of Scheme 1, supra, as follows:

S To a vial containing 6-methyl pieolinic acid (40 mg, 0.3 mmol), methyiene chloride (10 mb)
and N N-ditsopropylethylamine (60 mg, 0.5 mmol), was added N-(3-dimethylaminopropyl}-
N-gthylcarbodiimide hvdrochloride (60 mg, 0.3 mmol). The mixture was stitred for 5
minutes, Adamantane-1,3-diamine hydrochlioride salt (20 mg. 0.1 mmol; Zerenex' ™

Molecular Ltd., Greater Manchester, UK} was added and the reaction was allowed to proceed

10 for 16 h. The reaction mixture was washed with saturated sodium bicarbonate, dried over

sodium sulfate and concentrated under reduced pressure. The restdue was purified on a

reversed phase liquid chromatography/mass spectrometry (RP-HPLC/MS) purification

system (Gradient: acetonitrile in water, 25-95%, 1 3.9 min with a cycle time of S min. A
shallow gradient between 28-58% of acetonitrile was used between 0.75-3.5 min to separate

15 close-eluting 1mpunties. Flow rate: 100 mL/min. Mobile phase additive: 25 mM of

ammonium acetate. Column: Inertsit™ €8, 30 x 50 mm, 5 um particle size) to afford the title
compound (33 mg, 80%) as an off white oil. 'H NMR (400 MHz, CDCly) § 8.09 (s.br, 2H),
796 (d, /=776 He, 2H), 7.70 (t. J =770 Hz, 2 H), 7.27-722 {m, 2H), 2 58-2.55 (in, 2H),
2.38-2.13 {m, 10H). 1.75-1.71 {m, 2H) . ESI-MS ny/z: 405.0 (M+HY'

20 Example 2: N,V'-(1,3-adamantylene)}bis(2-pyridinecarboxamide)

Example 2 was prepared via the process of Scheme 1 supra, as follows:

40
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Into %\Z?”M e}umﬂr "* ?Jn'?ﬁmaic 24 q 3%1“: gﬁ{ﬂ%h d() 3 mmol: TZe aex \Toiﬁiuidr Ltd,

‘boriyl’yam nbl adafant
Greatet yfﬂhﬂlk(ﬂﬁi AIK) andzmt-:i:h;. eEc chlordd {1 O—m! } at 0 °C was added NN~

6- Met h I - 2- b I '
dns{a@*@mlg %H{Wafﬁwﬁmalzﬁgﬂqgf)%i gcfn . Ward Hill, MA, USA). Into the

reactidh ROV LI AR e ALATBAH ARk YaMde0 42n B0 1T America. Wellesley
Hi lls, \I\ USA). After stirring at room temperature for 10 h, the reaction mixture was
washed with saturated sodiam bicarbonate, dried over sodium sulfate and concentrated under
reduced pressure. The residue was purified on a reversed phase hiquid chromatographv/mass
spectrometry (RP-HPLC/MS) purtfication system {Gradient: acetonitrile in water, 30-95%, in
3.9 min with a cvele time of 5 min. Flow rate: 100 mbL/min. Mobile phase additive: 25 mM
of ammonium formate. Column: Inertsil®™ CR, 30 x 50 mm, 5 um particle size) to obtain the
title compound as a brownish oil. (58 mg, 50%). "H NMR (300 MHz, CDCly) §8.51 (d,
J=4.86 Hz, 2H}, 8.15{d, J=7.85 Hz, ZH), 8.03 (5, br 2H), 7.83 (d, }=7.70 Hz, 2H), 743-7.37
{m, 2H), 2538 (s, br, 2H), 2.38-2.31 (m, 2H). 2.20-2.13 (m, 8, 1.76-1.71 (m, 2H). ESI-
MS miz: 377.0 (M+H)

In an analogous manner to Example 2, Examples 3-3 of Table 1 (below) were made from
commercially available aryl or hetercaryl carbonyl chloride on 0.1 to 0.3 mmeol reaction

scales.

Example 6: Pyridine-2-carboxylic acid |3-(3-chloro-benzoylamino)-adamantan-1-vlj-

amide
7 7
[’::7\\‘5 f:}g\";“NH; -"'Li\""?;-m S\ efsﬁ I
S SN 2 SR TN
L N, _NH o NH
w7 Oy Oy © “
. N
\” Vi

Example 6 was prepared via the process of Schemes 4 and 3, supra, as tollows:

To a vial contaiming adamantane-1 3-digmine (50 mg, 0.3 mmol) and tetrahydroturan {5 mL)
was added dropwise, SM ag NaOH (0.6 mL., 3 mmol). With vigorous stirring, picolinoyl
chlonde hydrochloride (S0 mg, 0.3 mmol) was added i portions.  After stirring at room

temperature for 16 h, the reaction mixture was partitioned into dichloromethane and saturated
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6-Trifitioromethyl-pyridine-2- carboxylic acid
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sodiunt l?lkarbonate. The organic layer was dried over sodium sulfate and concentrated under
reduced pressure. The residue was retaken into § ml of DOM (dichloromethane). To the
suspension was added DIEA (N N-diisopropyl-ethylanine) (160 mg, 1.2 mmol) and 3-
chloro-benzoyl chlotide (79 mg, 0.45 muol). The reaction mixture was stivred at room
temperature for 16 b, washed with saturated sodiwm bicarbonate, dried over sodium sulfate
and concentrated under reduced pressure. The residue was purified on a reversed phase
liquid chromatographv/mass spectrometry (RP-HPLC/MS) punification system (Gradient:
acetonitrile i water, 25-95%, in 3.9 min with a cyvele tume of 5 nun. A shallow gradient
befween 35-65% of acetonitrile was used between 0.75-3.5 min to separate close-eluting
impurities. Flow rate: 100 mL/min. Mobile phase additive: 25 mM of ammonium acetate.
Column: Inertsii™ C8, 30 x 30 mum, 5 um particle size) to afford the title compound (28 mg,
22%) as an off white oil. "H NMR (400 MHz, CDCly) §8.51 (d, J=4.75 Hz, 1H), 8.15(d,
J=7 84 Hz, 1H), 8.03 (s, br 1H), 7.83 (1, =772 Hz, 1H), 7.69 (1, J=182 Hz, 1H), 7.57(d,

=7 60 Hz, 1H), 7.46-7.31 (m, 3H), 5.87 (s,br 1H), 2.56 (s, br, 2H), 2.38-2.31 {m, 2H). 2.24-
2.12 {m, 8H), 1.76-1.69 (m, 2H). ESI-MS m/z: 410.0 (M+H) "

In ar analogous mgnner to Example 6, Examples 7-10 in Table | (below) were made from

commercially available aryl or heteroary! carbonyl chloride on a 0.3 mmol reaction scale.

Example 11: NN (1 3-Adamantylene)bis(4-methyl-pyridine-2-carboxamide)

P

NN
NY HNK?

a’i
Ly
o T E\({

p‘\i . .f:"s

Example 11 was synthesized vig the process of Scheme 1, supra, as follows:

Toavial containing  4-methyi-pyridine-2-carboxylic acid (30 mg, 0.22 mmol} in DMF (1
mb.), was added benzotriazole~-t-vl-oxv-tris-{dimethylamino)}-phosphoniam
hexafluorophosphate (97 mg, 0.22 mmol), DIEA (40 mg, 0.5 mmol; Alfa Aesar, Ward Hill,
MA, USA), followed by adamantane-1,3-diamine (20 mg, 0.1 mmol in 1 mL of THF;
Zerenex Molecular Ltd., Greater Manchester, UK). After stirning for 16 h at rt, the reaction

mixture was partitioned into dichloromethane and saturated sodium bicarbonate. The organic
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layer was dried over sodium sulfate, filtered and concentrated under reduced pressure. The
residue was punified on a reversed phase liquid chromatography/mass spectrometry (RP-~
HPLC/MS) purification system {Gradient: acetonitrile in water, 30-95%, in 3.7 minutes with
a cycle time of S min. Flow rate: 100 mL/min. Mobile phase additive: 25 mM of ammoniam

formate. Column: Inertsil™ C8, 30 x 50 mm, § pm particle size (GL Sciences, Tokyo, Japan))

Ty

to afford 18 mg (40%%) of the title compound, NA-(1,3-adamantvlene)bis{4-methyl-pyridine-
2-carboxamide, as an off-white oi}. 'H NMR (400 MHz, CDClyy & 835 (d, J=4.9 Hz, ZH),
8.02 (s, br, 2H), 7.98-7.96 (m, 2H), 7.21-7.19 (m, 2H), 2.57-2.55 (m, 2H), 241 {5, 6H),
2.36-231 (m, IH), 2.25-2.13 (m, 8H), 1.74-1.70 (m, 2H).  ESLMS m/z: 405.0 (M+H)'

10 In an analogous manner to Example 11, Examples 12-16 in Table 1 (below) were made from
commercially available aryl or heteroaryl carboxylic acids on 0.1 to 0.3 mmol reaction

scales.

Example 17: N, N-(L.3-Adamantylene)bis{1-methyl-1H-pyrazole-3-carboxamide)

e

o -
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1) Example 17 was synthesized from heteroaryl carbonyl chioride wia the process of Scheme 1,

supra, as follows:

To a solution of adamantane-1,3-diamine (20 mg, 0.1 mmol; Zerenex Molecular Ltd,,
Greater Manchester, UK) in THF (4 mL), was added 1-methyl-1H-pyrazole-3-carbonyl
chloride (40 mg, 0.3 mmol) and DIEA (40 mg, 0.3 munol). After stirring for 16 h at rt, the
20 reaction mixture was partitioned into dichloromethane and saturated sodium bicarbonate. The
organic layer was dried over sodium sulfate, filtered and concentrated under reduced
pressure. The residue was puritied on a RP-HPLC/MS purification system {Gradient:
acetonitrile m water, 18-95%, in 3.9 nunutes with a cycle time of 5 nun. Flow rate: 100

mL/min. Mobile phase additive: 25 mM of ammonium acetate. Column: Inertsit™ €8, 30 x 50

(N
Ly

mm, 5 um particle size (GL Sciences, Tokyo, Japan)) to afford 19 mg (530%) of the title
compound, NN -(1,3-adamantylene)bis{ -methyl- 1 H-pyrazole-3-carboxamide, as g colorless

oil. TH NMR (400 MHz, CDCly) §732 (d, /= 2.3 Hz, 2H), 6.74-6.71 (m, 4H), 3.89 (s. 61),
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Exaraple 18 was synthesized via the process of Scheme 2 using cormamercially available

carboxylic acids, supra, as follows:

To a solution of adamantane-1,3-diamine {20 mg, 0.1 mmol; Zerenex Molecular Ltd.,
Greater Manchester, UK) in DCM (2 mL) was added DIEA (26 myg, 0.15 mmol), }-methyl-
1H-pyrazole-3-carboxvlic acid (14 mg, 0.11 mmol), S-methyl-pyrazine-2-carboxylic acid (15
mg, 0.11 mmol) and benzotriazol-1-vi-oxytripyrrolidinophosphonium hexafiuorophosphate
{110 mg, 0.20 mmol). After stirning for 3 hours at rt, the reaction mixture was partitioned into
dichloromethane and saturated sodium bicarbonate. The organic faver was dried over sodium
sulfate, filtered and concentrated under reduced pressure. The residue was purified on a RP-
HPLO/MS punfication system {Gradient: acetomirile in water, 25-95%, in 3.4 nunutes with a
cycle time of 5 min. A shallow gradient between 25-50% of acetonitrile was used between
.75-3.3 mun to separate close~eluting impurities. Flow rate: 100 mL/min. Mobile phase
additive: 25 mM of ammonium formate, Column: Inertsil® €8, 30 x 50 mm, § pum particle
size (GL Sciences, Tokvo, Japan)) to afford 15 myg (37%) of the title compound, S-methyl-
pyrazine~-2-carboxylic acid {3-{{1-methyl-1H-pyrazole-3-carbonyl pamino}-adamantan- -yl ;-
amide, as a colorless oit. "H NMR (400 MHz, CDCL) §9.22 (s, 1H), 8.34-8.33 (m, 1H), 7.67
{s.br, 1H), 7.33 (d, /=23 Hz, 1H), 6.76-6.72 (m, 2H), 3.89 (5, 3H), 2.64 (s, 3H), 2.54 (s, br,
2HY, 2.37-2.09 (m, 10H), 1.73-1.68 {m, 2H). ESI-MS miz: 395.0 (M+H).

Example 19: Thiazole-2-carboxylic acid {3-[(1-methyl-1#-pyrazole-3-carbonyl)-amino}-
adamantan-1-yl}-amide

e AR
£ N
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Exahllee i €was synthesized v the process of Scheme 2 using commercially available

carboxylic acid chlonides, supra, as follows:

To a solution of adamantane-1_3-diamine (17 mg, 0.1 mmol, Zerenex Molecular Lid., Greater
Manchester, UK} in DCM (2 mL) was added DIEA (20 mg. 015 mmol), I-methyl-1H-

5 pyrazole-3-carbonyi chloride (16 mg, .11 mamol; Maybridge Chemical Co., Cornwall, UK}
and thiazole-2-carbonyl chloride (16 mg, 0.11 mmol; Maybridge Chemical Co., Cornwall,
UK. After stirring at room temperature for 3 h, the reaction mixture was partitioned into
dichloromethane and satorated sodium bicarbonate. The organic layer was dried over sodium
sulfate and concentrated under reduced pressure, The residue was puritied on a RP-

10 HPLCMS purtfication system {Gradient: acetonitile in water, 25-95%, in 3.9 minntes with a
cycle time of § min, A shallow gradient between 27-33% of acetonitrite was used between
0.75-3.3 min to separate close-eluting impurities, Flow rate; 100 mL/min. Mobile phase
additive: 25 mM of ammonium formate. Column: Inertsit™ €8, 30 x 50 mom, 5 pm particle
size (GL Sciences, Tokvo, Japan)) to afford 15 mg (38%) of the title compound, thiazole-2-

is carboxyhic acid {3-[(1-methyl-1H~-pyrazole-3-carbonyl}-amino}-adamantan-1-vl }~amide, as a
coltorless ofl. 'H NMR (400 MHz, CDCly) §7.81 (d,./= 3.2 Hz, 1H), 7.53 (d, J= 3.2 Hz,
FHY, 7.33(d, /=23 Hz, 1H), 714 {(d, /= 2.3 Hz, TH), 6.74-6.71 (m, 2H), 3.89 (s, 3H),
2.55.2.51 {m, 2H), 2.35-2.20 (m, 2H), 2.19-2.11 (m, SH), 1.71-1.67 (m, 2H), BSL-MS m/z
386.0 (M+H)”

20 Example 20: 6-Methyl-pyridine-2-carboxylic acid {3-[(1-methyl-1H-pyrazole-3-
carbonyl}-aminel-adamantan-1-yl}-amide

i \\
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Example 20 was syathesized from Intermediate 1 vig the process of Scheme 3, supra, as

foliows:

25 To a solution of 6-methyl-pyridine-2-carboxylic acid (3-amino-adamantan-1-yl }-amide
{Intermediate 1, 20 myg, 0.07 mmol) in DCM (5 mL) was added DIEA (30 mg, 0.2 mmol) and
{-methyl-1H-pyrazole-3-carbonyl chloride (20 mg, 0.1 mmol, Maybridge Chemical Co.,

Cornwall, UK ). After stirring at room temperature for 16 h, the reaction mixture was
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part ﬁ\?g Mh’éi[%@%f%&?&%}%%@'%t&&{@ sodium bicarbonate. The organic laver was
dried a%bostyipma sl ftpd arabamaaitandt-yHdyamddesd pressure. The residue was purified
on g RP-HPLC/MS punification system (Gradient: geetonitnile in water, 25-95%, in 3.9
minutes with a cycle e of S min. Flow rate: 100 mL/min. Mobile phase additive: 25 mM
of ammonium formate. Column: Inertsil™ €8, 30 x 30 mm, 5 pm particle size (GL Sciences,
Tokyo, Japan}) to afford 10 mg (30%) of the title compound, &-methyl-pyridine-2-carboxylic
acid {3-{( 1-methyl-1H-pyrazole~3-carhonyl }-amino}-adamantan-1-yi } -amide, as a white
solid. "H NMR (400 MHz, CDCh) §8.07 (s br, 1H), 795 (d. /= 7.7 Hz, 1H), 7.69 (1,./= 7.8
Hz, 1H), 733 (d, J=23 Hz, 1H), 7.26-7.21 (m, 1H), 6.76-6.72 (m, TH), 3.89 (s, 3H), 2.55

{s,3H). 2 52 {m, 2H), 2.35-2.08 (m, 10H ), 1.72-1.69 (m, 2H). ESLI-MS méz: 394 1
{(M+H)".
In an analogous manner to Example 20, Examples 21-37 in Table 1 (below) were made from

commercially available aryl, heteroaryl or aliphatic carboxylic acids, or aryl, heteroaryl or

aliphatic carbony! chiorides on 0.05-7.0 mmol reaction scales.

In an analogous manner to Example 20, Examples 114-130, 132-139 and 142 in Table 1
{below} were made from commercially avallable arvi, heteroaryi or aliphatic carboxylic
acids, or aryl, heteroaryl or aliphatic carbonyi chlorides.

In an analogous manner to Example 20, Examples 131 and 141 in Table 1 (below) were
made from d-wrifluoromethyi-pyrimidine-2-carboxylic acid {Intermediate 11} and 4-methyl-
pyrimidine-2-carboxylic acid (Intermediate 12).

Example 38: 6-Methyl-pyrazine-2~carboxylic acid {3-[{pyridine-2-carbonyl}-amino]-
adamantan-1-yl}-amide

A B ,»;/\
Ny .
Sy N7 A
0¥ \g‘s’/'\"N
N

Example 38 was svnthesized from Intermediate 2 vier the process of Scheme 3, yupra, as

follows:
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Pyri m di ne-4-oarboxylic acid {3-[(6-nelhyl-pyridi ne-2-
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To a round bottom flask was added pyndine-2-carboxylic acid (3-amino-adamantan-1-y1)-
amide {3.10 g, 11.0 mmol, Intermediate 2}, 6~-methylpyrazine-2-carboxylic acid {1.83 g, 133
mmaol; RihaChem, Kostalov, Czech Republic) and methylene chlonide (120 mL). To the
solution was then added PyBOP™ (6.90 g, 13.3 mmol) followed by tiiethylamine {3.85 mi.,
27.6 mmol) and the reaction was stirred for two hours at room temperature. The reaction was
transferred to a 500-ml. separatory funnel with methviene chlonde (50 mL) and saturated
agueous sodium bicarbonate (150 mL), and extracted with methylene chlonde. The organic
layer was separated and the aqueous laver was extracted again with methylene chloride (2 x
75 mL). The combined organic layers were washed with brine (130 mL}, dried over sodium
sulfate, filtered and concentrated under reduced pressure. The residue was purified on a RP-
HPLC/MS purification system (Gradient: acetonitrile in water, 27-95%, in 3.5 min wath a
shallow gradient from 30-60% between 0.75-3.4 nupn and a cvele time of 5 nun. Flow rate:
100 mL/min. Mobile phase additive: 38 mM of ammonium acetate. Colamn: Inertsit® C8, 30
x SO mm, 5 pm particle size (GL Sciences, Tokyo, Japan). Mobile phase and column
temperature; 50 °C). Fractions were then concentrated under reduced pressure to remove
most of the acetonitrile, the resulting agqueous layer was made basic with solid sodiam
carbonate (pH > 10} and the aqueous Iaver was extracted with ethyl acetate (3 x 200 mL).
The combined organic layers were washed with brine, dried over sodiun sulfate, filtered and
concentrated under reduced pressure to atford 3.21 ¢ (74%) of the title compound, 6-methyvl-
pyrazine-2-carboxylic acid {3-[{pyridine-2~carbonyl}-amino}-adamantan-1-yl }~anude, as a
white solid. "H NMR (400 MHz, CDCl) & 9.17 (s, 1H), 8.58 (s, 1H), 8.54-8.50 {m, {H),
817 (dt, /=78 1.0Hz, 1H), 806 (brs, I1H), 7.850d, /=77 1.7Hz, 1H), 777 (brs, 1H),
7.42{ddd, J= 76,48, 1.3 Hz, 1H), 2.61-2.57 (m, SH), 2.40-2 28 {m, 4H), 2.27-2.19 {m,
2H), 2.18-2.08 (m, 4H), 1.78-1.68 (m, 2H). ESI-MS my/z: 392.0 (M+H)"

iy an analogous manner to Example 38, Examples $3-92 in Table 1 (below) were made from
commercially available aryl, heteroarvl or aliphatic carboxylic acids, or arvl, heteroaryl or
aliphatic carbony! chiorides on 0.05-0.5 mmol reaction scales.

In an analogous manner to Example 58, Examples 105-111 in Table 1 (below) were made
from commercially available aryl, heteroaryl or aliphatic carboxylic acids, or arvl, heteroaryl

or aliphatic carbonyi chiorides.
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% CHEM CAL NAME 1- Met hyl - 1H-i ndazol e-3- carboxylic

acid
w@ 3mpp6smet hyi pyri di ne- 2- car bony|[) - ar ni nol adanBeCit/H2009/§50934

I}-amde 38 - 0.---/---, 6Th---k .--N\N -"- - 1---H

o.Y,--f \..._,0 6-Methyl-pyridine-2-carboxylic acid

(3-[(2,3-ciihydrothieno[3,4-b][1 ,4]dioxine-5-

carbonyi ) - arni nol - adamant anl1ll-amide 39 a-_, _

¢ l’ ul; 1' N ) -

In dé 1&/& Qus’ i%(ilnm‘rw]E\dEmC]:ﬁar%OEX\(?/‘Pmk 3 mardbh, {below) was made from 4
tr lﬂ{l&ﬁ[?(taﬁ I?F@trhijlh dihsOxatakeHSacid (Inter muimk 1.

car bony0- am nol - adamant anl-yl)-am de 40 41 42 43

In a-simfdrmannekGr ExdhBie 54 Scample 90104 in Table 1 (below) were made from

2
¥

Intermediate 3, N-(3-amino-adamantan-~1-yh)-3 fluoro-benzamide, and commercially

avaitable heteroary! carboxylic acids on 0.05-0.5 mmol reaction scales.

iy a similar manner to Example 38, Example 182 and 184 were made from Intermediate 3,

N-{3-amino-adamantan-~1-y|}-3-luoro-benzamide, and 4-methyl-pyrimidine-2-carboxylic

acid {Intermediate 12} and d-frifluoromethyl-pyrimidine-2-carboxylic acid (Intermediate

1), respectively.

In a similar manner to Example 88, Example 183 in Table 1 (below) was made from
Intermediate 3, N-{3-amino-adamantan-1-vi)-3-fluoro-benzamide, and a commercially

available heteroaryl carboxylic acid.

In a similar manner to Example 38, Examples 145-179 in Table | (below) were made from
Intermediate 8, 6-methyl-pyrazine-2-carboxvlic acid (3-amino-adamantan-1-ylj-amide, and
commercially available aryl or heteroary! carboxylic acids, while Example 181 in Table 1

{below} was made from Intermediate 8 and 4-trifluoromethyl-pyrimidine-2-carboxylic acid

{Intermediate 11).

In a similar manner to Example 58, Examples 183-188 in Table 1 (below) was made from
Intermediate 7, pyrazine-2-carboxylic acid (3-amino-adamantan-1-y)-amide, and
commercially available heteroaryl carboxylic acids; Example 189 and was made from the

Intermediate 7 and 4-methyl-pyrimidine-2-carboxylic acid {Intermediate 12},

In a similar manner to Example 58, Examples 191-193 in Table 1 (below) were made from
Intermediate 10, Z-methyl-pyrimidine-4-carboxvilic acid {3-amino-adamantan-1-vi)-amide,
and commercially available S-fluoro-pyridine-2~carboxylic acid (Beta Pharm, Inc., New

Haven, CT, USA), 4-trifluoromethyl-pyrimidine-2-carboxylic acid {Intermediate 11} or 4-

methyl-pyrimidine-2-carboxyvlic acid {Intermediate 12).

In a similar manner to Example 58, Examples 194-196 in Table 1 (below) were made from
Intermediate 9, pyrimidine-d-carboxylic acid (3-amino-adamantan- t-yij-amide, and 4-

methyl-pyrimidine-2-carboxylic acid (Intermediate 12), commercially available S-fluoro-
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EXAMPLE 44 STRUCTURE 0 0' k N, CHEM CAL NAME

ExfinpRtiagl 6yedheh- penanﬁa!«&ﬁxmkt e AGH ql3 -{(6-(1-hydroxy-ethyl)-pyridine-2-
[3-(3-pyrim di n-2-yl benzoyi am nc) - adamant an- 1-°
yi ] -am de 45 carbonyl)-amine}-adamantan-1-ylj-amide
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Example 143 in Table 1 (below) was made from Example 142 wa NaBH, reduction, supra,

as follows:

Into a vial containing 6-methyl-pyridine-2-carboxylic acid {3-[(6-acetyl-pyridine-2-
carbonvh)-aminol-adamantan-1-yl b-amide (80 mg, 0.1 mmol, Example 142} in MeOH (2

10 mL) was added sodium borohydride (6 mg, 0.17 mmol) at 0 "C. After stirring for 2 h, the
reaction mixture was concentrated and partitioned mnto dichloromethane and satorated
sodium bicarbonate. The organic laver was dried over sodium sulfate and concentrated under
reduced pressure. The residue was purified on a RP-HPLC/MS purification system (Gradient:
acetonitrile in water, 25-95%, in 3.6 min with a shallow gradient from 33-63% of acetonitrile

15 between 0.75-3.3 min and a cvele time of § mun. Flow rate: 100 mL/min. Mobile phase
additive: 48 mM of ammonium formate. Column; Inertsif™ C18, 30 x 30 mm, 5 um particle
size) to afford 45 mg (90%) of the title compound, 6-methyl-pyridine-2-carboxylic acid {3~
[{6~(1~hydroxy-ethyl }-pyridine-2-carbonyi}-anino]-adamantan- -yl ~amide. "HONIMR (400
MHz, CDCIL3) & 8.07-8 00 (m, 2H), 7.90-(d, J=T79Hz 1H), 778 (1, J=79 Hz 1H}) 7.74

20 {s. b, 1H), 7.64 (t, J=T78 Hz, 1H), 741 (d, /=78, Hz 1H), 7.20-7.06 (m, 1H), 4.91-4 85
{my, {H), 2.50 (5, b, SH), 2.31-2.26 (m, 2H), 2.21-2.06 (m, 8H), 1.69-1.64 (m, 2H), 148 (s,
3H). ESI-MS vz 435.0 (M+H)

Example 144: 6-Methyvl-pyridine-2-carboxylic acid (3-{]6-(1-hydroxy-1-methyl-ethyl}-

pyridine-2-carbonyl]-amino}-adamanian-f-yh-amide

T, H

o
{ ‘:;\’TM{N ﬁ:{i ,;r s >
'«\‘ £ b '}{—"\\ =
TN NN
25 '“ HO
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6- Met hyl - pyri di ne- 2- car boxylic acid

[ 3- (3- chl oronet hyl benzoyi am nc) - aci amant an- 1- 0} -am de
wWeN14PIBD ,---- \ h.., H, P -- , NH O .PEFUS2009/050934

N---A --.---- A, 6-|\/|ethy| pyri di ne- 2- car boxylic

acid [ 3-(qgcl obut anecar bonyi am no) - adamant an- 1-yl ] -

am de 6- Met hyi -pyri di ne-2-carboxylic acid

{3-[(3, 3-di fluorocycl obut anecar bolyo- am ncl adamant an- -

6 l.- | .
Emfnf({[ %éﬂ?}%ﬂ%lg [ gé% wash M&? fﬁ@n %’\ 1@{7&01)(4” &&Gﬁ& Eﬂd reaction, supra,

ropanecar
as f@bawao] - adamant an- 1- y0- am de 49 -- 1,1

Into a vial containing 6-methyl-pyridine-2-carboxylic acid {3-{{6-acetyl-pyridine-2-
carbonyl}-amino}-adamantan-1-yl --amide (33 mg, 0.08 mmol, Example 142) in THF (2 mL)
3 was added 1M methyl lithium (0.4 mL) at -40°C. After stirring for 2 h, the reaction mixtare

was guenched with cold water, concentrated and partitioned into dichloromethane and
saturated sodium bicarbonate. The organic fayver was dried over sodium sulfate and
concentrated under reduced pressure. The residue was purified on a RP-HPLC/MS
purification system (Gradient: acetontirite 10 water, 28-95%, 1 3.6 mio with a shallow

10 gradient from 33-60% of acetonitrile between 0.75-3.4 min and a cyvcle time of 3 min. Flow
rate: 100 mL/min. Mobile phase additive: 48 mM of ammonium formate. Column: Inertsil®
(8, 30 x 530 mm, 5 um particle size) to afford 25 myg (69%0) of the title compound, 6-methyl-
pyridine-2-carboxylic acid (3~{[6-(1-hydroxy-1-methyl-cthyl}-pyridine-2~carbonyl]-amino} -
adamantan-1-yD-amide. "H NMR (400 MHz, CDCI3) § 8.10-8.06 (m, 2H), 7.95 (d.J =76

s Hz, 1HY, 786 (1,1 =78 Hz, 1HYL 775 (5, IH), 7.70 {{, } =78 Hz, 1H), 7.59 (d, =79 Hz,
{H), 7.26-7.22 {m, 1H), 258235 (m, SH), 2.39-2.13 (m, 10H), 1.76-1.71 (m, 2H). 1.39
{s, 6H). ESI-MS m/z: 449.0 (M+H)+

Example 18: 2-Trilluoromethyl-pyrimidine~-d4-carboxylic acid {3-[{6-methyl-pyrazine-

2~carbonyh}-amino}-adamantan~1-yl}-amide

Example 180 in Table 1 (below) was made vig the process of Scheme 3 from Intermediate &
and 2-trifluoromethyl-pyrimidine-4~carboxylic acid, which was prepared from the

cotresponding ester, supra, as follows:

Eq :vw,':?f ?f NM
4 I ,_“}_\‘w o %
, \»*N H“ ia:,)-\-w p . M .
D 2N . !.»;;NN i N :s\,/ j{ ¢ ‘{’ w =¥ ,
i - f*\ """""""""""""" bt A - \\# N N b N {,
5 N e, § N / H © oF
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", e) 2-N ettiyi-21-1-indazol e-3- carboxylic
aC| d
w@ 3mpOBsmt t i yi pyri cii ne-2-carbonyi ) am ri ol adBeEOS2009/150934
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6- Chi cro-imciazo[ 1. 2- a] pyr1ldi ne-2-carboxylic acid
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1 -yll-amde EXAMPLE 51 STRUCTURE CHEM CAL NAME

To a} @%%8{%\1%1;/\]@% i}%ﬁdég *ﬁ»gﬁgﬁ gg?]%%ﬁﬁ%h fg?dﬁﬁtc =} %aréaom lnt acid Tcthx | ester
{110 yand de nbdol, CNH Techl MAY, THE(2,ml.), and lsthmm hydroxide (t 8 mg, 0.75
mmol) in 200 L of water. The mixtare was heated in a microwave oven for § min at 100 °C,
and then concentrated to dryvess under reduced pressure. To the residue was added
Intermediate 8, 6-methvl-pyrazine-2-carboxylic acid (3-amino-adamantan-1-yl}-amide (100
mg, 0.4 mmol), THE (5 mL), DIEA (90 mg, 0.7 mmol) and TBTU (140 mg, 0.42 mmol,
AKSCI, CA). After sturing at vt for 16 h, the reaction mixiure was concentrated and
partitioned tato DOM and saturated sodium bicarbonate. The organic layer was separated,
dried over sodium sulfate, filtered and concentrated to dryness under reduced pressure. The
crude product was purtfied on a RP-HPLC/MS system (Gradient: acetonitrile in water, 30-
95%, in 3.6 min with a cycle time of § min. with a shallow gradient from 40-68% of
acetonitrile between 0.75-3 4 min. Flow rate: 100 mL/min. Mobile phase additive: 48 mM of
ammonium formate . Columy: Inertsil™ C8, 30 x 50 mm, $ um particle size) to give 60 mg
{400%) of the title compound, 2-triffuoromethvi-pyrimidine-d-carboxvlic acid {3-{{6-methyl-
pyrazine-2-carbonyl -amino]-adamanian-1 -yl -amide. "H NMR (400 MHz, CDCL) & 9.16
{s, TH), 912 {(d, /=50, 1H), 86 (s, 11}, 828 {d, /=50, 1H), 7.80-7.75 (m, 2H), 2.6 (s, b,
SH), 2.42-2.36 {m, 2H), 2.23-2.17 (m, 8H), 1.77-1.73(m, 2H). ESI-MS m/z: 4609 (M+H)".
iy a similar manner to Example 180, Examples 112, 140 and 190 in Table 1 (below) were
made from {ntermediate 2, pyridine-2-carboxylic acid 3-amino-adamantan-1-yl}-amide,
Intermediate 1, 6-methyl- pyridine-2-carboxylic acid (3-amino-adamantan-1-vi)-amide, and

Intermediate 7, pyrazine-2-carboxylic acid (3-avuno-adamantan-1-yl-amide, respectively.

Table 1

EXAMPLE STRUCTURE CHEMICAL NAME

NN 3
adamantylene)bis(o-methyl-
pyridine-2-carboxamide)
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g-Triffuoromethyl-pyridine-2-
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-adamantan-1-yl}l-amide
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NN
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' N
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P Won § o P aciad {3-{{5-cyclopropyl-
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HAT G /| adamantan-1-yll-amide
o {1,8]Naphthyridine~2-
o ju Lo
o & oA e carboxylic acid {3-[(G~-methyi-
27 Q,»} ’(f\:g;}““\ﬁ LY J}f pyridine-2-carbonyh-amino}-
ad adamantan-1-yl}-amide
. o 4-fethyl-pyridine-2-carboxylic
08 - ~ s W acid {3-{(6-methyl-pyridine-2-
{\:}"”‘N ,}h -8 et carbonyh-amino}-adamanian-
:_’({” YA 1-yll-amide
6-Methyl-pyridine-2-carboxylic
I N acid {3-[(2-methyl-oxazole-4-
28 "\_;:g{“";\:*}g%’“‘ \-’\“‘I\LH‘ carbonyd-aminol-adamantan-
WL Be " 1-yll-amide

35




carboxylic acid (3 [(pyridine-2-

car bonyi ) - am ncyadanmant anl-yl yam de O
WORAYNL15HDP , 2- bl py ri di ne-5-

{3 [(pyrldlne 2-

-EO0"""

1

car boxylic aci d PCT/US2009/050934

car bonyi ) - am nc] adamant anl yI yam de

69 , ." (--\,,---kO" N--)L. \\. ,
---", " z--; ot----- e, "% V_ .
1 T - : , - , 1 k e 1 - - k_ \_ - - SIII | B
EXAMPLE STRUCTURE CHEMICAL NAME
8 g-Methyl-pyridine-2-carboxylic
A0 i \.»»*“«Nj,i;;;, Jn acid [3-(3-fuoro-
~ A he . benzoylamino)-adamantan-1-
’ o) ""3{“‘*{“ yil-amide
(,\A I 8-Methyl-pyridine-2-carhoxylic
31 \,N AHA:;?%\*}.\N acid {3-{{isoxazole-5-
{ SN carbonyh-amino}-adamanian-

1-yl}-amide

G-Methyl-pyridine-2-carboxylic

1
35 ;\»J(NZ@ H acid [3-(3-cyano-
=N N N benzoylamino}adamantan-1-
O)@% yi]-amide
“’\(‘ aa 8-Methyl-pyridine-2-carboxylic
33 G v acid {3-{{(benzofuran-5~
/ N carbonyl)-amino}-adamantan-
Ll 1-yl-amide
L
Quinoxaline~2-carboxylic acid
24 ' {3-{{6-methyl-pyridine-2-
- carbonyh-aminoj-adamantan-
1-yl}-amide
- D Pyrimidine-4-carboxylic acid
35 7y J,:”f: 1w {3-{(6-methyl-pyridine-2-
N carbonyij-aminol-adamanian-
/ o7y 1-yl}-amide
M. N
,, o Benzothiazole-2-carboxylic
28 i :\ffﬁ M ;\w acid {3-[(&-methyl-pyridine-2-
{ PN carbonyd-aminol-adamantan-
© \J‘ﬂ;\r“\\\f} 1-yll-amide

36



Hc ,,,.,..1I
{3-[(byridin
WG 2RO HIGRY - py

0 2-Di hydro-1Hind
e-2-
ridine-2-

ol e-5-

car bonyi ) - am noyadamant anl-yl Yam de 1- Met hyl -

H-i ndol e-5 -

carboxylic acid (3-

[ (pyridine-2-

car bonyb- am boyadamant anl-y}arnide 70 0 . ,

carboxylic acid
car bonyi ) - am noyadanmant anl -yl yam de
carboxylic acid (3-[(pyPCTUSE02050934

DI i

6- (3-[ (Pyridi ne-2-carbonyi) -
am hoyadamant-ab=t=yircarbanoyi)=34=di-hydro=tHsoguin
ne- 2- i1 c asTRUCBUERE butyi] est eHEMICHL NAME
Pyridine-2-carboxXyliC aci . (Be e
benzoyi am no- adarrant an- 1- y) ami de EXAMPLE 72
STRUCTURE PR, ﬁ *t 7 CHEM CAL INARy1-1 H-indazole-3-
6- Met hyl, pyri d~L e- \2”“ z kzboxyl ic a:d_c@bc;xylic acid {3-[(8-methyl-
{3-{(pyr| di ne- 2- car bonytyh..a mrejidiedapherairaningl -
/L adamantan-1-yil-amide
Q‘%}
N - e-Methyl-pyridine-2-carboxylic
LI acid {3-[(2,3-dihydro-
38 I H ﬁj\vs thieno[3 . 4-bj[1 4}dioxine-5-
@ ﬁ“{:’ carbonyi}-amino}adamantan-
G\wp 1-yi}-amide
) I, G-Methyl-pyridine-2-carboxylic
29 ,-?“R;.r*'h N, M acid {3-{{5-methyl-isoxazole-3-
\;N W jj ) carbonyb-aminoj-adamantan-
' O 1-yll-amide
By
~ o 7 8-Methyl-pyridine-2-carboxylic
40 ¢ \.,."“"\N.:,} e H acid {3-[(thiazole-2-carbonyi)-
'ff"” B i‘ S amincl-adamantan-1-yi}
' S amide
M-
Pyrazine-2-carboxylic acid {3-
41 [(&-methyl-pyridine-2-
carbonyl)-amino}-adamantan-
1-yl}-amide
' o g-Methyl-pyridine-2-carboxylic
42 . Jf Y acid {3-{(1-ethyl-1 H-pyrazole-
(\r:{i Q‘Q\ﬂ N 3-carbonyl)-amino}-
wd i adamantan-1-yll-amide
- o { 8-Methyl-pyridine-2-carhoxylic
‘ ST (N G acid [3-(3-methoxy-
8 g
43 \f*‘“ W j T benzoylamino)}-adamantan-1-
T 7 ST <
g yil-amide
57



amde 73 11---.-\ j?2 N\--;"'--N"--- Or----- J, -, \
Pyri di ne- 2-carboxylic acid {3 [ (5-nmet hyl -i scxazol e- 3-

wW@20rboOmgr) - anne] - ada mantan- 1-yll-am de 74 75PGBUNVD09/050934

------ i"""AHN- L --Nm-:-..58 0 ------., ---N: ", | H
N7----,::7T"NH--,,- 0-- "-,:-.-" 7 --, 1IN---4- H
H'--3- ., - "1(iN7-" N J. o-' Pyridine-2-carboxylic
acid {3- Rt hi azol e- 2- car bonyl)-a m n*
adamant-and=yti=anrdie
EXAMPLE STRUCTURE CHEMICAL NAME

g-Methyl-pyridine-2-carboxylic
acid [3-(3-pyritnidin-2-yi-

a4 benzoylamino}-adamantan-1-
yi]-amide
8-Methyl-pyridine-2-carhoxylic

45 acid [3-(3-chloromathyl-
benzoylamino)}-adamantan-1-
vil-amide

OH,
o G-Methyl-pyridine-2-carboxylic
46 i VNZ@ H acid [3-{cyclobutanecarbonyl
=N N amino)-adamantan-1-yl}-
o) amide

&-Methyil-pyridine-2-carboxylic
e § YoonLs | acid {3-(3.3-difluoro-
47 (\}}/’ﬂ X cyclobutanecarbonyl-amino)-
N4 ‘ adamantan-1-yl}-amide

g-Methyl-pyridine-2-carboxylic

Ny A ¢ acid {3-{{2-methyl-
48 NIy e A ot cyclopropanecarbonyl}-
il - ay amino]-adamantan~1-yl}-
"o, anide

2-Methyl-2H-indazole-3-
carboxylic acid {3-[(B-methyl-

49 pyridine-2-carbonyl)-amino}-
adamantan-1-yll-amide
&-Chioro~-imidazoft,2-
Qe alpyridine-2-carboxylic acid {3-
50 wumﬁ‘w;{ﬁi\rv_;}‘xm(\*\‘\\,,ﬁ% [(6-methyl-pyriding-2-
L T NN | carbonyf-aminoladamantan-

S 4 eylhamide

38



Pyndne- 2- carboxylic acid {3- Rthiophene-2-carbonyl)- a
m nol - adamant an-1 -01- am de Pyri di ne-2-carboxylic

W@e01d/0{370 [ ( 1- net hyl- 1H pyrazol e- 3- PCT/US2009/050934
car benO) - am nol - adamant anl-yl yam de 77 0.."
ANp' l-" H\A"---NH 4-"-- -, ----),..0,t1

Pyri di ne-2-carboxylic acid {3- Ri sexazol e-5-carbonyl)-
am ndj - adamantan-1-0)- amde 78 o r)---k Nr.---N-1
- - - -G -Pyridirme=2=carboxyttgacid—{3=

[ ( 3-iImtaeLE [sSoxaz 8irRUSTURE CHEMICAL NAME

car bonyl.).-am.nol-adamantanl-yll-am.de..... EXANMELE. . 79..
STRUCTURE ,9 H-- ---/ " N, ..-.1;1 G-"4-i-,,, '1
?r." i 1 CHEM CAL NAME 2- Met hyl-i&ﬁaidﬁd&&}pbr&ﬁr&-%

carboxylic acid {3-[{8-methyh-

51 Lﬂ\‘@\\}l@’{y pyridine-2-carhonyl)-amino}-

adamantan-1-yi-amide

imidazo[1.2-alpyridine-2~

52 N J\ 7~ ;~. varboxylic acid {3-[{(6-methyl-
(ot ﬁ\ 7“\«: < g\ | pyridine-2-carbonyl)-amino}-

adamantan-t-yl}-amide

. imidazo[“i .2—§§pyridine-6-
53 ).-n?- & - carboxylic acid {3-[(6-methyl-

:\;Z[@‘*)L(‘N—\~ pyridine-2-carbonyl}-amino}-
TS adamantan-1-yl-amide

8-Methyl-imidazof1,2-

- § . alpyridine- 2~Ca|b0xylic acid {3-
54 T a1l Son [(B-methyl-pyriding-2-
N2 TN | carbonyl-amino}-adamantan-
S f-yl-amide

S-Methyl-imidazoft,2-
.7 alpyridine-2-carboxylic acid {3-
NN R 3 -
55 T Y u - % [(6~-methyl-pyriding-2-

i\J Z@;‘ »H‘[‘?‘ ) carbonyh-amino}-adamantan-
1-yl}-amide

T-Methyl-imidazof1,2-
alpyridine-2-carboxylic acid {3-

56 .;"M 2L /1 oo [{§-methyl-pyridine-2-
N LY | carbonyl)-amino-adamantan-
e 1-yll-amide
Y- fi‘d ?f E 6-Chioro-pyridine-2-carboxylic
57 \; YR «J”‘\ - acid {3-[(8-methyl-pyridine-2-
o™ gl carbonyd-aminol-adamantan-
T 1-yl}-amide

39



" carboxyllc add (3-[(pyridine-2-

car bonyi ) -am nol -

adamant ahl-yi yam de o

W(Py(rld/IOIlE?(E carboxylic acid [3- 80 PCT/US2009/050934
. "1-rrQg----- 7t:\t" (3-nethoxy-benzoOani no)- o-
adanantan-l-ylj-an1de - 6. A ..
Pyrdirie-2-carboxylic acid [ 3-
(4- nmet hoxy- benzoOami 10)- O0---------
adamant-an=t=ytt=anide Pynci-mg=-2=carboxytic—acid-{3-
EXAMPLE STRUCTURE CHEMICAL NAME
,”\r*:j & " 8-Methyl-pyrazine-2-carboxylic
58 N V2 ? acit_j 13-Hpyridine-2-carbonyl)-
o NN aminol-adamantan-1-yi}
N amide
o~ P
i\\"{w{;l H Pyridine-2-carboxylic acid [3-
59 =N RS (3-fluoro-benzoylamino)-
YN adamantan-1-yll-amide
\\f:«“
£
e & T Pyrimidine-4-carboxylic acid
80 4 }"‘\NJ \"';\N H {3-{{pyridine-2-carbonyl}-
= OH e aminol-adamantan-1-yi}-
oYY amide
NN
8-Pyrrofidin-{-yl-pyriding-2-
61 OJ”Z@L H carboxylic acid {3-[(pyriding-2-
SR g ﬁ:> carbonyl)-amino}-adamantan-
ffLTfi : -yll-amide
i 1-y
O Benrojolisoxazole-3-
o 7 Nzg;'\ o carboxylic acid {3-[(pyridine-2-
=N H N carbonyh-aminoj-adamantan-
o)\ﬁQ 1-yl}-amide
Qe
O 3-Methyl-pyrazine-2-carboxylic
62 OAN St acid {3-{{pyridine-2-carbonyl)-
=N H GAY’* amincl-adamantan-1-yik-
o i‘ll\;ik amide
\’}M\fh 5}:3 f* Pyridine-2 6-dicarboxylic acid
64 A8 ﬁ*’rﬁ?”‘o 2-methylamide 8-({3-
o ow [{(pyridine-2-carbonyl}-aminod-
\b*‘* " adamantan-1-yll-amide)

60



82 .1-1 (cydobut anecar bon0-am no) -
adanantan-l-y|l-an1de

W@3010/01157¢ -

-, r---11i

N H

Pyri di ne-2-carboxylic acid (3-

PCT/US2009/050934

[(2,2- d|f|uorocyC|opropanecarbony - A.
am no] - adamant an- 1-y0- am de

acid [3- 84 FiN4?----t:
(cyclohexanecarbonyl

annn)

0, Pyrdine-2-carboxylic

adanantan 1-ylj-am de

Pyr idrne=2=carboxytitcacrd-{3=71
EXAMPLE STRUCTURE CHEMICAL NAME
2-Methyl-benzoxazole-6-

85 carboxylic acid {3-[{pyridine-2-
carbonyh-amino}-adamantan-
1-yl}-amide

- g " \f“w \ 1H-Pyrrolo[3,2-blpyridine-5-

66 o ,m..&:;” AT ;ﬁ}h carbc}xyh‘c ac§d {3—[{93{:‘:(}:;1‘9—2—

Say: carbonyl-aminol-adamantan-
1-yl}-amide

o T 2.3-Dihydro-1H-indole-5-

&7 I ,,J{N‘V(f“jy,g}“ b et | carboxylic acid {3-[(pyridine-2-

N (SUED w0 TN carbonyl-aminol-adamantan-
1-yll-amide

Aﬁ\v'é\u 6-Methoxy-pyridine-2-

68 ? i}\/{ F carboxyhic acid {3-[(pyridine-2-

7 WY e carbonyl)-amino}-adamantan-
L N T &n, 1-yl}-amide

1-Methyi-1H-indole-5-
carboxylic acid {3-[{pyridine-2-
carbonyh-aminoj-adamantan-
1-yl}-amide

70

&-~{3-[{Pyridine-2-carbonyl)-
amincl-adamantan-1-yl-
carbamoyly-3 4-ditiydro-1H-
isoguinoline-2-carboxylic acid
{ert-bulyl ester

71

Pyridine-2-carboxylic acid (3-
benzoylamino-adamantan-1-
yh-amide

61




(cydopent anecar bonyl am no) - adamant an- 1-01- - am de
EXAMPLE 86 STRUCTURE ,-) ,,-;--0 4.,,," II.

wo eo1doy1sze, ,14-:7 ", NL..,/,\? \-- Kkr, PCT/US2009/050934
"'--z:i:" . " Rpyridine-2-carbonyl)-am no CHEM CAL NAME
6- Chf oro-i m dazoll >2- aipyridi ne-2-carboxylic acid
{3- ]- adarnantan-I|-yl}-am de 87 r, :
Uni dazo[ 1, 2- al pyriciine-7- carboxylic acid

{3- [((pyrdine=2=—carbonyr)=arnrno}=adamantantti}=anide
88 EXAMPLE STRUCTURE CHEMICAL NAME
‘,f,»”\,,.i;’ 7 B-Methyl-pyridine-2-carboxylic
75 Nt NERT ™ acid {3-[(pyridine-2-carbonyi)-
0"’“\‘?&‘ aminol-adamantan-1-yi}
N amide
{,,/,,“\Wf 7 Pyridine-2-carboxylic acid {3-
73 Lo H_N;{ﬁ:;f\,d-” [{5-methyl-isoxazole-3-
AN carbonyi)-amino}-adamantan-
© f{a 1-yl}-amide
\
Pyridine-2-carboxylic acid {3-
74 [(thiazole-2-carbonyl}-amine]-
adamantan-1-yl}-amide
9 Pyridine-2-carboxylic acid {3«
- F \\”{N?L*\ " [{thiophene-2-carbanyl)-
NN H =~ TN amingl-adamantan-1-yi}-
oS, amide
i 4
Pyridine-2-carboxylic acid {3~
76 [(1-methyl-1H-pyrazole-3-
carbonyh-aminoj-adamantan-
1-yl}-amide
. o 7 Pyridine-2-carboxylic acid {3-
- W [{isoxazote-5-carbonyl)-
7 AV NV e amincl-adamantan-1-yi}-
o7 O amide
U
O Pyridine~-2-carboxylic acid {3-
78 {N"{Nz@\ H [(3-methyl-isoxazole-5-
=N H o carbonyh-aminol-adamantan-
o‘;\g}, 1-yl}-anmide
N




90 Nr2u/ y " .- -,

carboxylic acid {3-[(pyridine-2-
W@ 2rboOmgf) - am no] - adamant anl-y1}-am ci e

i mciazo[ 1, 2-al pyridi ne-6-
{3-[(pyridine-2-
6- Met hyl -i m ci azo[ 1, 2-

carboxylic acid
car bony[) - am no] - adamant anl-y1l}-am de
a] pyri di ne-2-carboxylic acid

I m dazo[ 1, 2- al pyri di ne- 2-

PCT/US2009/050934

{3- prrldlne 2- carbonyl) am nol adar nant an- 1-y1}-ami de

91 0 7T=ivetnyt=rnrdazof1;2:=
a] py rExhnrE2- car bexglucturei d { 3- [ ( pHEMETAIENAME
2-cdrhonyl). jarnnol. adamantan-1-yl}-am.de 92 . N._. .=, +/
5-VWetbyt-|mIC|azo{1 - al pyri di ne-2-carboxylic acid
{3- [(pyrldlne§2¥6@[L ) - anmi no-adayantiazdieyl} - am de
EXANPLE,, | 937" #“STR TURE | carboxylc aoid (3{(pyrdine-2-
0" X M carbonyh-amino}-adamantan-
§ “f, 1-yl}-amide
oA TS Pyridine-2-carboxylic acid [3-
80 Lt !,_{.N;&*qj\;?;f” {3~methny«benmyia_rninu}~
OV;A\F/Q}r,ﬂ\ adamantan-t-yl}-amide
fmﬁ vy Pyridine-2-carboxylic acid [3-
81 N {4-methoxy-benzoylamino)-
07y adamantan-1-yll-amide
N 7 Pyridine-2-carboxylic acid [3-
82 / -NZ@\N‘H {cyclobutanecarbonyl-amine)-
=N H J\Q adamantan-{-yl}-amide
o
Pyridine-2-carboxylic acid {3-
RN [(2,2-difluoro-
83 Nk oy cyclopropanecarbonyl)~
A aminol-adamantan-1-yi}-
¥ amide
PN 7 Pyridine-2-carboxylic acid [3-
84 (wa o N2 w1t {oyciohexanacarbonyl-amine)-
~ A adamantan-t-yll-amide
O
A . Pyridine-2-carboxylic acid [3-
85 Nkt T {cyclopentanecarbonyl-
i amino)-adamantan-1-yl}i
amide




Pyrim di ne- 4
wQ 1081 f5ruor o
o f

_Il7l

N H CHEM CAL
-carboxylic acid
- benzcyl am no) -

NAME

adamant an- | - y1FanPCBUS2004/050934
5- Met hyl - pyr azi ne- 2- car boxyl i c acid

[ 3-(3-fluorobenzoyi am no) - aci amant an- 1- yqg-am de 95

97 , Jir ' '.-- 'NNH.-. O y TN, ---472(
G Ne- - HHA---7 ) 0/ N- 0411--N\
Pyr azinme=2=tarboxyticacrd-{)5=
( 3- flimxaneriEenz oy | amRuOTURRJamant an- CHEMICALMNAME
. g-Chioro-imidazof,2-
R T alpyridine-2-carboxylic acid {3-
g6 -;:;N’*‘\} EiZ*-::;L N ““(\\“‘“‘% [{pyridina-2-carbonyl)-amino}-
A e | adamantan-1-yl-amide
imidazo[1.2-alpyridine-7~
-4y 5 o carboxylic acid {3-[{pyridine-2-
87 S {Z@ ,\L@Fj carbonyl)-amino}-adamanian-
N A 1-yl}-amide
tmidazo[1,2-alpyridine-2-
N 5 A o
A - o carboxylic acid {3-[(pyridine-2
88 é;—} NZ@N»W‘ N | carbonyh-aminol-adamantan-
' S/ | 1-yl}-amide
fmidazo[1,2-alpyridine-6-
N - carboxyhic acid {3-[(pyridine-2-
89 (;j“’qng{; 1 b f% carbonyl)-amino}-adamantan-
< AT fyll-amide
&-Methyl-imidazof 1,2~
a0 alpyridine-2-carboxylic acid {3-
[(pyridine~2-carbonyl)-amino}-
adamantan-1-yll-amide
T-Methyl-imidazof1,2-
o Loen e .
. A o alpyridine-2-carboxylic acid {3-
91 E é,] :\;Z@\N’L\i%ﬁ\ [{pyridine-2-carbonyl)-amino}-
LI | adamantan-1yl-amide
7/4 T~ D 5-Methy-imidazoft 2-
g3 (,,,. “Zl@\,\)\(\:\\r*} ajpyridine-2-carboxylic acid {3~
";?f- [{(pyridine-2-carbonyl}-aminod-
adamantan-1-yl}-amide

64




6- Met hyl

- pyrazi ne- 2-car boxylic acid

[ 3-(3-flucrobenzoyi am no) - adamant an- 1- yij-am de

wa2neomsie | i i - pyrazol e- 3-
beil ZOyl airlit1l0)-adaMa iltail-1 - yij-arnide

7- -

--1,1

' s 6-Chloro-imdaz

o[ 1, 2-

a] pyri di ne-2-carboxylic acid [ 3-

(3-fluorc-benzoyl am no) -

adanant an-1 -y1j - am de

I m dazoft; 2= pyri-dirme=7=—ctarbgxytic-acid
[ 3- ((BHAMPUEODEr | ZGYRBOTIRE - adanmant apHEmMicNL:- RAVEe
EXANBLE. 1.00.  _STRUCTURE n. =\ {==A ==1==--Q .
\"/,i,i--.k-i] CHEM CAL NAME i m dazo[1, 2- alpyrl di ne- 2
Cla]r g?n-xél ! iOiCI {fj \isf ( 3”f | uer Oben@y)[xmadmerk c?arbmxyfl;c Eacutj an-
y B3 LA Nng’ e [3-{3-fuoro-benzoylamino)-
F;’ NN adamantan-1-yll-amide
NN
0 S-Methyl-pyrazine-2-carboylic
o A Z{@L » acid [3-(3-fuoro-
W N benzoylamino)}-adamantan-1-
F OFNTYY vil-amide
L
o S . L
0 N 1 Pyrazine-2-carboxylic acid {3-
g5 \;J, HHNZ?:?\N'H (3-fluoro-benzoylaming)-
¢ o7 \g‘"“”N adamantan-1-yl}-amide
N
N 7 6-Methyl-pyrazine-2-carboxylic
96 (el N2y ™ acid [3-(3-fuoro-
F o'é\:{ >R benzoylamino}-adamantan-1-
N = yil-amide
T 1-Methyl-1 H-pyrazole-3-
a7 Cod N2 M carboxylic acid {3-{3-fluoro-
d NN benzoylamino)-adamantan-1-
R yil-amide
8-Chiloro-imidazof1.2-
o8 f;LN e alpytidine-2-carboxylic acid [3-
Py =& gt “'i:“‘:""\(, {3~-fluoro-benzoylamine)-
i =, | adamantan-1-yl}-amide
7 imidazo[1,2-a]pynidine-7-
99 RN g o . carboxylic acid {3-(3-fluoro-
- h@){f N benzoviaminoy-adamantan-1-
i yil-amide

63
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0O N

- N1

-N i m dazo[ 1, 2-

al pyri di ne- 6-

carboxylic acid [3-(3-flucrobenzoyam no)-aciamaritan-1

WO 2010011806 de 103 104 -

N

--),

102 Fj c.

a]pyrldlne 2. carboxylic add [ 3-

(3-flucro-berizoyl am no) -
N@thyl-|n1dazo[1 2- a]pyrldlne 2- carboxyllc acid [ 3-

0 <-

rj ,

6- Met hyl --i m dazol[ 1, 2-

adamant an- 1-yl ] - am de

F-uoro=be

tERAMALIE

L.uor.o-.he

IILU)/I am IIU) —adarm

dazo[ $TRucTREri di n

mtan=t -yl =amde

e- 2- caelmmatl naveci d

5-
(3-fi
>
(3-

100

nzoyl.arni.no).-..ada

gnt.an-l1-yl]-am.de. . ..

tmidazol1,2-alpyridine-2-
carboxylic acid {3-(3-fluoro-
benzoylamino}-adamantan-1-
yi]-amide

161

imidazo[1.2-alpyridine-6~
carboxylic acid {3-(3-fluorp-
benzoylamino}-adamantan-1-
vil-amide

162

6-Methyl-imidazojt,2-

ajpyridine-2-carboxylic acid [3-

{3-fluoro-benzoylamino)-
adamantan-1-yll-amide

163

5-Methyhimidazof1,2-

alpyridine-2-carboxylic acid [3-

{3-Huoro-benzoylamino)-
adamantan-1-yll-amide

104

T-Methyl-imidazoft,2-

alpyridine-2-carboxylic acid [3-

{3-Buoro~-benzoylamino)-
adamantan-1-yl}-amide

105

Pyrazine-2-carboxylic acid {3
{{pyridine-2-carbonyi-amino}-
adamantan-1-yi}-amide

106

2 6-Dimethyl-pyrimidine-4-
carboxylic acid {3-[pyridine-2-
carbonylt-aminol-adamantan-1-
yh-amide

66

\ PCF/US2009/050934

[ 3-



105 N '
acid {3-

wa@eoapnaasran- 1- 0} - anm de 106
1--4'"1 v- 2----cH,,,
2, 6- D net hyl - pyri m di ne- 4-
(3-[(pyridine-2-

\et -t

!/1! ’

Pyrazi ne- 2-car boxylic
[ (pyridi ne-2-carbonyl)-arnino]-

ric,, ,,..
1.1 C N,
carboxylic acid
carbonyl) .. armoj - adar nant an- 1-

H -

01- am de EXAMPLE 107 STRUCTURE
EXAMPLE STRUCTURE CHEMICAL NAME
N E A If:‘*“<‘::{_;‘ | 2-Methyi-pyrimidine-4-carboxylic
107 f\ S oo acid {3-{{ pyridine-2-carbonyl)-
SNy e aminol-adamantan-1-yl}-amide
e Q
Q%, N A; \ Nx‘s‘i\ N 4-Fluoro-pyridine-2-carboxylic
108 H:\ AN 5 = acid{3-[{pyridine-2-carbonyl}-
N \E/‘i‘f aminol-adamantan-1-yll-amide
N E
o R s ey | Pyridine-2-carboxylic acid {3-
I B e W .
109 [N R {{1,5-dimethyl-1H-pyrazole-3-
Ny PR H oM, parbonyi-aminol-adamantan-1-
yi-amide
N
PN T ‘ Pyridine-2-carboxylic acid {3-{(2-
110 Sl MR Tw S methyl-thiazole-4-carbonyt)-
R aminagl-adamantan-1-yh-amide
A s o 4
“ ;\:; U 5-Fuoro-pyridine-2-carboxylic
111 —kﬁ acid {3-[{ pyridine-2-carbonyl)-
e, amine}-adamantan-1-yli}-amide
W 4
A 2-Trifluoromethyl-pyrimidine-4-
112 \&r carboxylic acid {3-[{pyridineg-2-
XK. | carbonyl}-aminol-adamantan-1-
F 7 yBeamide
1;‘1.,\1‘;7‘!\3”&# F 4-Trifluoromethyl-pyrimidine-2-
113 Hi Mo \}““J‘“FF carboxylic acid {3-Fpyridine-2-
,lf%:,f*.« o A carbonylt-aminol-adamantan-1-
LN yl-amide

[
Rt |
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2- Met hyl - pyri ni di ne- 4- car boxyl ic acid

w@ 301pHOppra di ne- 2- car banyi ) - PCT/US2009/050934
am noj - adarnantan-1| -yl }-arnjde 108 P OHr--"?Li "Nr-,--
I o B B \e INN--;-- F

4- Fl uor o- pyricline-2-car bno4c
aC|d(3 [(pyrldlrle 2- carbonyl)
am not=adarmantan=t=yirt=arn-de1110-111-109-QN
H 42-EXAMIE | - 4, BTRUCTURE - 1 HQ|. & PHEMICAL NAME
idine;ZLQamexyLLcmaddm{BW:maL,:B:Wnethyl:lil:pyrzo,dl
car bonyl) - arni ncl - adani ant an- 1-{ y1}-am de

Pyriidi ne- 2- car bgox yll,r; add\ {3 (| Z~Methyt-pyridine-2-carboxylic
nmet hy1- 1t i azjol & - - @nga”ohy } acid [3-(3-dimethyiamino-
am nol - adar nant fan-"1% y]_} apides. benzoyiamina)»adamantan»‘%*
5-Fluoro pyrii di ne- 2- car boxy1i c |&8iagide
{3-{i(pyridi ne-2-carbanyi) -

ar niinol - adarijnant an- 1 yl} am de

M.o-r M 6-Methyb-pyridine-2-carhoxylic
115 " 5 d L acid {3-{{pyridine-3-carbonyi)-
L aminol-adamantan-1-yil-
= amide

G-Methyl-pyridine-2-carboxylic
acid {3-Kpyridine-4-carbonyi}-

116 aminol-adamantan-1-yi}-
amide
c\::?’\ “Q v Moo M 8-Methyl-pyridine-2-carboxylic
117 H__F»::(;, o acid {3-[{(B-aminopyridine-2-~
«K;""ﬂN carbonyl)-amino}-adamantan-
~f 1-yl}-amide
o OH
- “)L\,_.“**{_ * | 2 8-Dimethyt-pyrimidine-4-
118 £ Rt carboxylic acid {3-[(8-methyl-
g ,\'\ i S pyridine-2-carbonyl)-amino}-

adamantan-1-yll-amide

o F S = | 2-Methyl-pyrimidine-4-
119 Q’WNQN}E W carboxylic acid {3-[{(6-methyi-

' pyridine-2-carbonyh-aminol
adamartan-1-yll-amide

O
,\f 7 NEL{“&»; 6-Methyl-pyridine-2-carboxylic
120 \ N N%: Ty E acid {3-{(thiazole~-4-carbonyd)-
A S I e aminol-adamantan-1-yi}-
HC amide

68



112 o are 2-Trifiuorornethyl-pyrimdine-4- carboxylic
acid (3-((pyridine-2-

W@ 20bot1s5yd) - am ncl - adamant an- 1 y1}-arni de 113 "PCF/U5200#050934
1-if.i, r.---4s--.F , ----0:1 4-
Trifluoroinethyl -pyrimchne-2- carboxylic acid
(3-[(pyridine-2- carbonyl)..arnirioj-adarnantan-1-
Al - am de EXAMPLE 114 STRUCTURE ( ," H,. ,,."Ncii,

4

CHEM-CAL—NAME-6=Met-hyt=pyridirng=2=carboxytic-acid
[ 3- ((hivrEhly | am BTRUCHEREZ Oyl am nc) caermuIL RAME -
A-amide. ., ... o E2N L NCCH, e
N 4 Pyrimidine-2-carboxylic acid
2 R £3-{(6-methyl-pyridine-2-
i carbonyh-amino}adamantan-
At 1-yl}-amide
RN
H;;i;
;-‘“}‘Q o Benzoxazole-S-carboxylic acid
199 B N {3-[(6-methyl-pyridine-2-
"f"'zgj’w;-s Y carbonyl-aminol-adamanian-
j}\ﬁf Y 1-yl}-amide
\:__‘fi)
f\vj 0 [1,6]Naphthyridine-2-
123 T ag carboxylic acid {3-[(6-methyl-
R = pyridine-2-carbonyl)-amino}-
# L.t | adamantan-1-yll-amide
I 6-Methyl-pyridine-2-carboxylic
N P acid {3-{(2.3-dihydro-
124 I benzo[t 4idioxine-6-carbonyl)-
AT P amino}-adamantan-1-yl}-
S P S amide
o) H?’ ™ F &-Methyl-pyridine-2-carboxylic
o5 YN acid {3-{(4-fluoropyridine-2-
s‘“ﬁ\r;‘\; N carbonyh-aminoj-adamantan-
N4 ; 1-yl}-amide
CH,
- o 4 8-Dimethyl-pyridine-2-
-~ \{.\ :\f-,;_ g « P N
I B ) carboxylic acid {3-[{(6-methyl-
128 *'; X‘”f Q_, “}i’\w X‘«{f pyridine-2-carbonyl-amino}-
wl e o, | adamantan-1-yll-amide
. SN 6-Methyl-pyridine-2-carboxylic
L ) b SN ] . .
NG T T T acid {3-[(1, B-dimethyl-1H-
127 N4 s i % el o pyrazole-3-carbonyi)-aminol-
" o adamantan-1-yl}-amide
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{34(pyridine
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a mnoj-adamanta n-|-yly
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wapilde1616 117 P :, , aft --1-,...- ?2 . - -'
., N---11 0 i, , H Ne' (- "". ,. -----
CH,
EXAMPLE STRUCTURE CHEMICAL NAME
N . S=( 7 | 6-Methyl-pyridine-2-carboxylic
198 & ‘\*" \:~§L-1:5’ LB acid {3-{(4-methoxypyridine-2-
y DA carbonyh-amino}-adamantan-
1-yl}-amide
o S Nsy | 6-Methybpyridine-2-catboxylic
199 FENA T ““}\_, 4 | acid {3-{(3-fluoropyridine-2-
NV L b s A VI A vy
N v ¥ carbonyd)-amino}-adamantan
HO 1-yl}-amide
- W &-Methyl-pyridine-2-carboxylic
130 ;""“"}J’*;Nj&___/g,.uj: 'Y h,}wc:e: acid {3-[{5-methyipyridine-2-
- \,»-’\: o g5 carbonyh-aminol-adamanian-
e 1-yl-amide
G e} . e
\q/LM' L F 4-Trifluoromethyl-pyrimiding-2-
131 vith R r\j?"’x}«*k-‘r carboxylic acid {3-[(6-methyl-
R Rl pyridine-2-carbonyl}-amino}-
‘%fﬂf adamantan-1-yll-amide
oH,
a 2]
e & ey 3 \"“‘{; §-Methyl-pyridine-2-carboxylic
13 NS, Mg | acid {3-{(4-hydroxypyridine-2-
D carbonyi-amino}-adamantan-
T 1-yl}-amide
Pyridine-2.8-dicarboxylic acid
133 2-amidte §-({3-[{6-methyl-
pyridine-2-carbonyi}-amina}-
adamanian-t-yll-amide)
&-Meathyl-pyridine~-2-carboxylic
acid {3-{(8-
1234 3 hydroxymethylpyridine-2-
. Y-t carbonyd-aminol-adamantan-
HE 1-yl}-amide
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wapilde1B70et h
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yl
pyri di ne- 2-

- pyridi ne-2-carboxylic acid
am nol
- pyri di ne-2-carboxylic acid

-adamantan-1-yl}. -

car bony) - am no} - adamant anl-yl)--am de

2, 6- D net hyi

pyrim di ne- 4-

carboxylic acid
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{3- [(6 nethy|pyr|d|ne 2- carbonyl) ani ncl adamant an- 1-y|

yamde—119 2=Wethyt=pyrimdirne=4= carboxylic
aci d E3v4r: -B‘rlEt hyI aynuc‘rmm 2- cdr bongHEMERLAME
adamant.an-l-yl}-am.de 120 ----B i KA Ni... 1. .H.C. %
-----/Ns--; 11 s H 6-Metbyl - pyrldlne 2- carboxyllc
acid {3-1(thia %e rbonyl) GBI IpyaiterRaisdRyllc- A-
am de ,EXAMPLE:: ;ﬂ: 8 -hacid {3-[(6-fluorepyridine-2-
I / carbonyh~aminoj-adamantan-
- 1-yl}-amide
o 8-Methyl-pyridine-2-carhoxylic
o P e S Noook | acid {3-{(2-methykthiazole-4-
138 *\\;““"‘ ff;}”“ g carbonyi)-amino}l-adamantan-
f\: o 1-yl}-amide
v 1 F
P AN 5-Fluoro-pyridine-2-carboxylic
137 w0 acid {3-[{8-methyl-pyridine-2-
~ :{)‘TC‘ carbonyd-aminol-adamantan-
{g i 1-yll-amide
F"
o Y1 6-Methyl-pyridine-2-carboxylic
138 - (}Lgf‘m’ e acid {3-{{4-bromopyridine-2-
i R ff“T;“\wﬁ“ carbonyh-aminoj-adamantan-
— Lo 1-yl}-amide
o TTUR N 8-{3-[(6-Methyl-pyridine-2-
139 4 X ;}g«,«" w\\ :\” carbonyll-aminojpadamantan-
H " 1-ylcarbamoyli-pyridine-2-
carboxylic acid methyl ester
RO BB | 2-Trifluoromethyl-pyrimidine-4-
140 ':‘\f“i: A5 | carboxylic acid {3-[(8-methyl-
we b ' 7 pyridine-Z-carhonyb-amino-
adamartan-1-yll-amide
Y o il
ﬁ?j\v‘u\ . 4~Meihy§~pyn§mdmea2~
141 T N N carboxylic acid {3-[(6-methyi-
o e pyridine-2-carbonyl)-amino}-
ﬂ\?—s\‘ adamantan-1-yl}-amide
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Pyri m di ne-2-carboxylic acid {34(6-nethyl -pyridi ne-2-
w@20bomgro‘am nol - adanmant anl-yl yam de 122 -ii, , PCFU82009/050934

----- ,;" ,i1 Benzoxazoie-5-carboxylic acid

{3-[(6-nethyi-pyridine-2- carbonyi)

am nc] - adamant anl- 11} -am de 123 124 125 H ,::----

r),,.,...ri =, .., o, ,...F.,- - r..,-- HNr -N

i T e B ) o

EXAMPLE STRUCTURE CHEMICAL NAME

§ g-Methyl-pyridine-2-carboxylic
142 W 2’[@L Lseeen | acid {3-{(6-acetyipyridine-2-

5 { carbonyh-amino}-adamantan-
1-yl}-amide

8-Methyl-pyridine-2-carhoxylic
acid {3-[(6-(1-hydroxy-ethy)-
pyridine-2-carbonyl-amino}-
adamantan-{-yl}-amide

143

&-Methyl-pyridine-2-carboxylic
acid {3-f{8-(1-hydroxy-1-
methyl-ethyl}-pyridine-2-
carbonyh-aminol-adamantan-
1-yll-amide

144

NNS(1,3-adamantylena)bis(e-
methyi-pyrazine-2-
carboxamide)

145

&-Methyl-pyrazine-2-carboxylic
acid [3~{3-methoxy-
benzoylamino)-adamantan-1-
yil-amide

146

N &-Methyl-pyrazine-2-carboxylic
SN TS B oS | acid [3-(3-ethoxy-

L | Ry
147 AZ“S‘*““N}k } benzoylamino)}-adamantan-1-
yil-amide

/(; 1 o i 6-Methyl-pyrazine-2-carboxylic

148 e \’\:( o acid [3-(2,5-difluoro-
i Nl\@ benzoviamino}-adamantan-1-
=

yil-amide
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{3-[(2, 3-di hydro- benzoll , 4)dioxi ne-6-carbonyl)-
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carboxyllc acid {34(4 quoropyrldlne 2-
car LUIIyI youn nmot=adamant-ant= y| yarm de—126 (- H T
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4, 6-Di.net.hyil nvri di.ne-2-_carhoxylic acid .
{31(;6- net hyl pyri gl i ne-2- car bonyl y-am nol adamant an- | +
}amide 127 vr ¢ f,}\, — - - .- - - LB Methybpyrakine-2-carboxylic
, - clii Yy \ 4f w3l :fi- £ }\ S | acid [3-(3-chloro-4-fluoro-
ivardn il . | benzoylamino)-adamantan-1-
I yi]-amide
M
(o h e . & | &-Methybpyrazine-2-carboxylic
150 "::;flf\! r‘:i E??'\, '\:\i )?:»/ ~ aﬂid [3“{2'{}3."3{0'3‘ ]
ARy T | ifluoromethiyl-benzoylamino)-
RN adamantan-1-ylj-amide
,-:‘;\;'\.
. SNV . 8-Methyl-pyrazine-2-carboxylic
151 & ;-s.'?:{iw P acid {3-{{6-me$hoxy~pyrsdme~
R 2-carbonyl}-aminoc]-
. (_,}; adamarntan-i-yl}-amide
M
.Y ) 8-Methyl-pyrazine-2-carboxylic
152 we Wt 8 ¢ o | acid [3-{3-chloro-2-fluro-
{,, ~y { 3 benzoylaminoy-adamantan-1-
coE yil-amide
f ‘ITﬁ”v”'O &-Methyl-pyrazine-2-carboxylic
AN G T P acid {3-[(4-methoxy-pyridine-
153 Nfiji::?’" L\/:ﬁ 2-carbonyl-amine]-
adamantan-1-yll-amide
e-Methyl-pyrazine-2-carboxylic
154 acid {3-{(2-methoxy-pyridine-
4-carbonyl-amino}-
adamantan-1-yl}-amide
“ -Methyl-pyrazine-2-carboxylic
155 )‘: e & | acid {3-{(2-ethoxy-pyridine-4-
N m{‘ 3 W,Gw“’h* carbonyd-aminol-adamantan-
£ 1-yl}-anmide
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6- Met nyi - pyri di ne- 2- car boxylic acid
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car bonyi ) - am nol - adamant ari 1-yl yam de
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At 1

129 r

--4.
6- Me
{34(
carb

Ne==1
tERAMRLE
3-fluoro
oriy)-a

156

N

i di neszroaTdREY! i O

|
aci dCHEMICAL NAME

pyridine-2- ..
i ncl - adamant anl-yl}

-am de 131 132 Hsc
8-Methyl-pyrazine-2-carboxylic
acid {3-{2-methyl-pyridine-4-
carbonyh-amino}-adamantan-
1-yl}-amide

157

8-Methyl-pyrazine-2-carboxylic
acid {3-[(2-methyl-thiazole-4-
carbonyh-aminol-adamanian-
1-yl}-amide

158

&-Methyl-pyrazine-2-carboxylic
acid [3-(3-fluore-5-methyl-
benzoviamino}-adamantan-1-
yil-amide

159

&-Methyl-pyrazine-2-carboxylic
acid [3-{(4-Tuorn-3-methoxy-
benzoylamino}-adamantan-1-
yil-amide

180

&-Methyl-pyrazine-2-carboxylic
acid {3-{{2-fluore-pyridine-4-
carbonyh-aminoj-adamantan-
1-yl}-amide

161

e-Methyl-pyrazine-2-carboxylic
acid [3-{&-chloro-2-fluoro-
benzoylamino)}-adamantan-1-
vil-amide

162

-Methyl-pyrazine-2-carboxylic
acid [3-(3-difluoromethoxy-
benzoviamino}-adamantan-1-
yil-amide
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adal ant dll-l -yJ.j alll UE O IVBl llyl E1AN UI rne- 4 cdl UU)(yI I L
aci d EHMrLENY dr oX gpRUCHIRE- 2- CHEMICAL NAME
car bony0Q-am.nol -adamantaril-yl}-amde 133 ., - . . N.-+
- i r'"'t4 -IN Pyridine-2, 6- dlcarboxyllc aci d 2-anide
6-({34(6-nethy|9§r|c I ne- 2- car hanyethylamianod-adateatian
-yl)i-anjde) 134 ey o o | acid [3-(3-chloro-5-fluoro-
:Z*;::;;L ' 1’%;; (| benzoylamino)-adamantan-1-
¢ yil-amide
M . .
SO TN 8-Methyl-pyrazine-2-carboxylic
A, O o~ 3 e
soTWY e 0 ¢ | acid {3+{(8-fuoro-pyridine-2-
164 i ”‘) N)\Nx‘l\{ ’ “h{ carbonyh-amino}adamanian-
T M R 1-yll-amide
Ay . 6-Methyl-pyrazine-2-carboxylic
185 N PN o | 8CId {(3-{(S-methyl-pyridine-3-
SN )f‘%‘«\ © | carbonyh-aminol-adamantan-
SETTTH R *:\f"\ 1-yl}-amide
s &-Methyl-pyrazine-2-carboxylic
166 D SR .| acid [3-(4-fuoro-3-methyl-
R ! ST benzoylaminoy-adamantan-1-
yil-amide
A &-Methyl-pyrazine-2-carboxylic
167 BAD N acid [3-(2-fuoro-3-methoxy-
RS af‘\*ﬁ{i ,_L\\,»‘Lu\g*»:ag“ o#, | benzoylamino}-adamantan-1-
N L yil-amide
e-Methyl-pyrazine-2-carboxylic
188 acid {3-[(3-methyl-pyridine-2-
carbonyi}-amino}adamantan-
1-yl}-amide
o . 6-Methyl-pyrazine-2-carboxylic
weT W T e acid [3-(2-fluoro-5
HikL R
189 EaNva Yx,} trifisoromethyi-benzoylamine)-
fede adamantan-1-yl}amide
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w@ 201bomA7@am nel - adamant anl11} - ami de
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. N5-
6- Me
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amin
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eNHN  \ /
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0
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aci dCHEMICAL NAME

170

6] - adanant an%- 11} -am de 138
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s
N
i
N
H

HU

101V 0 T
139 , P '
8-Methyl-pyrazine-2-carboxylic
acid {3-{(5-chioro-pyridine-3-
carbonyh-amino}-adamantan-

1-yl}-amide

171

8-Methyl-pyrazine-2-carboxylic
acid {3-[(4-fluoro-pyridine-2-
carbonyh-aminol-adamanian-
1-yl}-amide

172

Pyrimiding-2-carboxylic acid
{3-8-methyl-pyrazine-2-
carbonyd-aminol-adamantan-
1-yll-amide

173

2-Methyl-pyrimidine-4-
carboxylic acid {3-[(6-methyl-
pyrazine-2-carbonyl-amino}-
adamantan-1-yi}-amide

174

{1,8]Naphthyridine~2-
carboxylic acid {3-[(G~-methyi-
pyrazine-2-carbonyh-amino}-
adamantan-1-yll-amide

175

Benzoxazole-5-carboxylic acid
{3-f{G-methvl-pyrazine-2-
carbonyh-aminol-adamanian-
1-yl}-amide

176

¥

o~

e .f"£§
A el o]
it i
SN

‘\r"

H

&,

-Methyl-pyrazine-2-carboxylic
acid {3-f{4-bromo-pyridine-2-
carbonyd-aminol-adamantan-
1-yil-amide
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-adamant anl11} - am de
- pyridi ne-2-carboxylic acid

6- { 34 (6=NMethyt=pyridinme=2-
car hanyasruednol - adaruaotare - yl car barmqu}mwmdMEe 2-
caingyLLgm,cid ethyl. ester....140. er-2"" " N. . E... Cnt.
2-Triitluoro le pyr|n1d|ne 4- car boxylic aC|d
{346-nethy|pyr|ghLFe 2- carbonyhfﬁmhﬁﬁmadamamhanmwmy
mde - - Ht ) 141 rliacidI®@uoice, : N,
r*)y","0,,---+~- "r = ‘*4‘Jy§t hyl|kepsayiamingi- AgaTRntan-1-
o yi]-amide
o
A T
Pany o S 8-Methyl-pyrazine-2-carboxylic
178 f " ;\\” acid {3-[(2-bromo-pyridine-4-
Ny 7 carbonyi}-amino}adamantan-
N N 1-yll-amide
ATy ™ 6-Methyl-pyrazine-2-carboxylic
179 Men acid £3-{{5-fluore-pyridine-2-
e carbonyd-aminol-adamantan-
Y 1-yl}-amide
\& an ey 2-Trifluoromethyl-pyrimidineg-4-
180 Sy I;"f;,g; h w;»\%[,\:‘,f’\d . | carboxylic acid {3-[(6-methyl-
g A o ar pyrazine-2-carbonyl-amino}-
’ adamantan-1-yi}-amide
R . 4-Trifluoromethyl-pyrimidine-2-
TN o carboxylic acid {3-[(8-methyi-
181 NN . et pyrazine-2-carbonyl}-amino}-
ot adamantan-1-yli}-
&, amide
C s
LFTN 4-Methyl-pyrimidine-2-
182 _“Z "iw carboxylic acid {3-(3-fluoro-
5”’“\]” fa benzoylamino)-adama
& ntan-1-yij-amide
7
%:;:f\g&\ﬁw “Y | 2.Methyl-pyrimidine-4-
183 o . TRt carboxylic acid {3-(3-fluoro-
,mg benzoviamino}-adamantan-1-
\\“"{F yil-amide

.4
Rt |

ya



carboxylic acid
{3-[(6--nethyi pyridi ne-2-carbonyh-am nol adamant an-| -yl

W@ amdels7EXAMPLE 142 STRUCTURE |,

-C.Z2-,

NAVE 6- Met hyl - pyri di ne- 2- car boxyli c add
{34(6-acetyl pyri di ne- 2-

car bonyi ) - am nol - adamant anl-yi yam de 143 O

c

6- Met hyi - pyri di ne- 2- car boxyl i ¢ add

{3-

mant

CHERC'TZBE2009/050934

(6= (1=hy

droxy=etnyhpyriciiT

L) 1 ) . 1
c-Z-Cal norytr ) - al 1ol

ada

axAMBLUE - ami deTRYGTURSD 146 |- 1, cHEMICAL KAME. - -,
S
2;1\3\,\; A oF 4-Trifluoromethyl-pyrimidine-2-
184 i K \}"‘*‘F carboxylic acid [3-(3-fluoro-
NN h benzoylamino)-adamantan-1-
S yil-amide
Pyrazine-2-carboxvlic acid {3~
185 [{5-flucro-pyriding-2-carbonyl}-
amincl-adamantan-1-yi}
§ amide
F'!
oW Pyrazine-2-carboxylic acid {3
S b f yrazing-2-carboxylic acid {3-
186 ﬁ\ﬁ NN s | [(2-bromo-pyridine-4-
N = carbonyh-aminol-adamanian-
N ‘I o 1-yll-amide
Pyrazine-2-carboxylic acid {3-
oo Soneen, | [(@-methylthiazole-4-
187 Y A»"\NM\}{'},N‘[ 'ﬁ.s carbonyl)-amino}-adamantan-
e A 1-yl}-amide
N . :k «ﬁ‘n Pyrazine-2-carboxylic acid {3-
188 ‘E{\""M\N iw P [(5-cyciopropyl-2H-pyrazole-3-
LA > | carbonyl)-aminoj-adamantan-
’ 1-yl}-amide
F\\E 7 4-fethyl-pyrimidine-2
Ao, M - - ~&-
189 ;:N/ NTNAN - | carboxylic acid {3-[(pyrazine-
A N ./ 2-carbonyl}-aming]
N 770 -adamantan-1-yll-amide
SN
mﬁmrwf s o 2-Trifluoromethyl-pyrimidine-4-
180 Q\w,ﬂ ;szg}“ r % ,!S( carboxylic acid {3-[(pyrazine-
Tow & "

2-carbonyl}-aminoc]-
adamantan-1-yl}-amide




4]

O p4----, -4.;
i, -,---
wQ 2010/011570 6- Met hyl -
{34(6-(1-hydroxy-1- nethyl -
car bonyh-am nol
N. AP- (1, 3- adamant yl ene) bi s(6- net hyi

Yool 4-
1 -

- E.v_i_

-adamann- 1-y1}-

pyrldlne 2- car bol
et hyi ) - pyri di ne- 2-

-, :,L Fr'22- cr-1,
(-' _a, , ft il ,

am de
- pyr azi ne- 2-

EXAMPLE STRUCTURE CHEMICAL NAME
Jou
e NP 2-Methyb-pyrimidine-4-
191 [\, r carboxylic acid {3-[(5-fluoro-
(ﬂq/*n ) - pyridine-2-carbonyl)-amina}
%N adamantan-1-yi-amide
PNt
¢
;\SA@,‘N o 4-Triflupromethyl-pyrimidine-2-
i R s carboxylic acid {3-[{Z-methyi-
192 o o pyrimidine-4-casbonyl)-amino}-
‘\Tff“‘ adamantan-1-yi}-amide
7Y
Kl?lj\, 2-Methyl-pyrimiding-4-
193 ,& R carboxylic acid {3-[(4-methyl-
TS h pyrimidine-2-carbonyh-amino}-
Mgt adamantan-1-yl}-amide
K
SW; 4-Methylpyrimiding-2
iy a v - yh-pyrimidine-2-
194 kﬁ*’ H \“ ~cH, | carboxylic acid {3-[(pyrimidine-
g AN 4-carbonyli-amino}-
44 adamantan-1-yi}-amide
d j Q
/ALN\- “ﬁ"“”v“{\ Pyrimidine-4-carboxylic acid
195 W § :Q {3-(5-fAuoro-pyridine~2-
‘,NQ&_,»\\Q ~ carbonyh-amino}-adamantan-
B 1-yl}-amide
F*’ g
7Y o ,
2:: Y N £ 4-Trifluoromethyl-pyrimidine-2-
168 - ~ N\\,&:g carboxylic acid {3-[{pyrimidine-
' PN N 4-carbonyl-amino}-
i{; ; @ adamantan-1-yll-amide

Example 197: 6-Morpholin-d-vl-pyridine-2-carboxylic acid {3-[{pyridine-2-carbonyl)-

aminol-adamantan-1-y}-amide

‘N '.7 N
HN i

O
S Jn o
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.f’ O
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0 acid PCT/US2009/050934
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2]
Lr

car boxam de) 6- Met hyl - pyrazi ne-2-rboxylic acid

[ 3- (3- net hoxybenzoyi am no) - adanmant an-1- yil -arni de 147
WO 2010/0HF70 N ",  6- Met hyl - pyrazi ne- 2- car boxy| PCT/H82009/050934

[ 3- (3- et hoxy- benzoyi am no) - aci amant an- 1- vyij-am de

148 ,.; ¢ ,,,- ,-4.; i’

6- Met hyl - pyrazi ne- 2-car boxylic acid

[ 3-(2,5-di fl uorobenzoyi am no) - adanant an- 1- A-amni de

EVAWH;! n%%le i?{%%%% svnthesized from Intermediate 4 vig the process of

Scheme 7, supra, as follows:

To a microwave vial was added a stir bar, 6-chioro-pyriding-2-carboxylic acid {3-{{pyridine-
2-carbonyl}-aminoj-adamantan-1-yi }-amide (Intermediate 4, 20 mg, 0.05 mmol), DMA (1.0
mL}, morpholine {0.05 mL} and cesium carbonate (60 my, 0.15 munol}. The mixture was

heated at 180 °C under microwave irradiation for 15 minutes.

The reaction mixture was cooled to room temperature. Solvent was removed i a high
performance solvent evaporation system HT-4X (Genevac Inc, supra). The residue was
dissolved in DCM (2 mL), washed with ag. 1 N NaOH (2 mL) and water (2 x 2 mL). After
removing the solvent, the restdue was purified on a RP-HPLC/MS purification system
{Gradient: acetonitnile in water with a cycle time of 5 min. Flow rate: 100 mL/min. Mobile
phase additive: 25 mM of ammonium acetate. Column: Inertsit™ C8, 30 x 50 mum, 5 um
particle size (GL Sciences, Tokyo, Japan)) to afford 1.3 myg of the title compound, 6-
morphohin-4-vi-pyridine-2-carboxvhic acid {3-{{pyridine-2-carbonyl}-amino}-adamantan-1-
vit-amide. The product was quality checked (QC) by LO-MS (Gradient: acetonitrile i water,
30-90%, i 1.7 minutes with a cvele time of 2 mun. Flow rate: 5.0 mL/min. Mobile phase
additive: 30 mM of ammonium formate. Colamn: Inertsit™ €8, 50 x 4.6 mm, 3 um particle
size (Gl Sciences, Tokvo, Japan)): Retention time: 1,26 min; purity (UVau) 95%; ESEMS

m/z: 4621 (M+H)'.

In an analogous manner to Example 197, Examples 198-203 1 Table 2 (below) were
synthesized from Intermediate 4 and commercially available amines on 0.05-0.3 mmol
scales; Examples 204-211 in Table 2 (below) were synthesized from Intermediate 5 and
commercially available amines on a 0.08 mmol scale; and Examples 212-219 in Table 2
(helow) were synthesized from Intermediate 6 and commercially available amines on a 0.05
mnol scale.

Example 220: 6-~(3-Methoxy~-propylamino)-pyridine-2-carboxylic acid {3-{{pyridine-2-
carbonyl}-amino}-adamantan-1-yl}-amide

i !
Lo w"'\w.’?g ,
N } ;/\ e G "
DN
‘{-"",i\ ,_J.};)»“ N - \G/‘N\‘:},«" N R e O\\
TN H i H
Q’\,"{‘1
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CHEM CAL NAME 6- Met hyl - pyr azi ne- 2- car boxyl i ¢ add
W(@&}lﬂﬂ)mmoro 4-f | uor obenzoyi am no) - adamant an- 1IPCHUS2002€50934

150 H,:;; - ., k,,,./ . E -.. 1\,

6- l\/bthyl-pyrazine-2-carbonr|ic add [ 3- (2 fitioto-3-

trifilLioronethyi-benzoyl am no)- adamantan-1-ylj-am de

152 153 A, "-,-.,"1 N--, d: - - ki,_j-r-i , ,

MAT, ti

Example 220 in Table 2 (below) was svnthesized from Intermediate 4 v the process of

Scheme 7, supra, as follows:

To a microwave vial was added a stir bar, 6-chloro-pyridine-2-carboxylic acid {3-[(pvridine-
2-carbonyl}-aminoj-adamantan-1-yi}-amide (Intermediate 4, 20 mg, 0.05 mmol), copper (1}
oxtde (20 mg, 0.2 mmole), DMA (1 mL), 3-methoxy-propylamine (0.05 mL} and cesium
carbonate (129 mg, 0.3 mmol). The mixture was heated at 230 °C under microwave
irradiation for 30 min. Solvent was removed in Genevac. The residue was dissolved in DOM
(2 mL), washed with ag. 1 N NaOH (2 mL), and water (2 x 2 mL). After removing the
solvent, the crude product was purified on a RP-HPLC/MS system {Gradient: acetonitrile In
water with a evele time of § min. Flow rate: 100 mL/min. Mobile phase additive: 25 mM of
ammonium acetate. Column: Inertsif™ C8, 30 x 50 mm, § wm particle size (GL Sciences,
Tokvao, Japan)) to afford 3.9 mg of the title compound, 6-(3-methoxy-propylamino}-pyridine-
2-carboxylic actd {3-[{pyridine-2-carbonyl-anune]-adamantan-1-yl -anude. The product
was quality checked (QU) by LC-MS {(Gradient: acetonitrile 1o water, 30-90%, in 1.7 mnutes
with a cyvele tinie of 2 min. Flow rate: 5.0 mL/min. Mobile phase additive: 30 mM of
ammoniom formate. Column: Inertsit® €8, 50 x 4.6 mm, 3 um particle size (GL Sciences,

Tokyo, Japan)): Retention time: 1.29 min; purity (UV3s): 94%; ESEMS miz: 464.6 (M+H)

In an anatogous manner to Example 220, Examples 219-230 in Table 2 (below) were
synthesized from Intermediate 4 and commercially available amines on 0.05-0.3 mmol

cales; Examples 231-240 in Table 2 (below) were synthesized from Intermediate § and
commercially available amines on a 0.05 mmol scale; and Examples 241-252 in Table 2
{below) were synthesized from Intermediate 6 and commercially available amines on a 0.05
mmaol scale.

Example 253: 6-Imidazol-1-yl-pyridine-2-carboxylic acid {3-{{pyridine-2-carbonyl)~
aming|-adamantao-1-yl}-amide

N
%
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6- Met hyl - pyrazi ne- 2- car boxylic acid

w@ 301006t5met hoxy- pyri di ne2- car bonyl) - am nol adanBeit/H2009/§50934
| yam de 6- Met hyl - pyrazi ne- 2-carboxylic acid
[3-(3-chloro-2-fitioto- benzoyi am no) - adamant an- 1-
4- am de 6- Met hyl - pyrazi ne-2-carboxylic acid
{34(4- met noxy- pyri di ne2- car bonyl) - am ncdadamant an- 1- yl
yam de 15,4 - e r-r--; ;-,NN _.;, - Y,. . k...--?2--
r4 6-Methyl - pyrazi ne-2-carboxylic acid

Exaf@id 135 meliabbody thploni)div d$e>4}1maﬂbimﬂy¢)u Iaﬂmmﬁﬁate 4 vig the process of

adanant an- 1- am de 155 H, C H 5(-' vy Vo N:
S"hé'“ﬁ/&aﬁymp%?r%é‘i}“h% 2- car boxyl ic acid

{3-1(2-ethoxy-pyridin 3
To we%ﬂm\'alrn\mdﬁa@aﬁ%lf%nﬁLW@ By dec-2 ey e a6 { 3-{ (pyridine-

S 2-carbonyl }-amino}-adamantan- 1 -yl f-amide (Intermediate 4, 20 myg, 0.05 mmol), copper (1)
acetoacetonate (20 myg), DMA (1 mL), imidazole (50 myg, 0.73 mmol) and cesium carbonate
{60 mg, 0.15 mmol). The mixture was heated at 180 °C under microwave irradiation for 13
minutes, Solvent was removed in a high performance solvent evaporation system HT-4X
{Genevac, Inc., supra). The residue was dissolved in DOM (2 mL), washed with ag. 1 N

10 NaOH (2 mL), and water (2 x 2 mL). After removing the solvent, the residue was purified on

a RP-HPLO/MS system {Gradient: acetonitrile in water with a cvele time of 5 min. Flow rate:

100 mL/min. Mobile phase additive: 25 mM of ammonium acetate, Column: Inensit™ C8, 30
x 50 mm, 5 pm particle size (GL Sciences, Tokyo, Japan) to afford 4.5 myg of the itle
compound, G-tmidazol-1-vi-pyridine-2-carboxylic acid {3-{{pyridine-2-carbonyl}-aminoi-

i5 adamantan~1-vl}-amide. ESI-MS m/z: 4435 (M+H)"

iy an analogous manner to Example 253, Examples 254-255 1n Table 2 (below) were

synthesized on a 0.05 mmol reaction scale from Intermediates 5 and 6, respectively.

Table 2
EXAMPLE STRUCTURE CHEMICAL NAME
P 8-Morpholin-4-yl-pyridine-2-
. N o~ | carboxylic acid {3-{(pyridine-2-
H“'ZE:@:;LN}\,NV&VJ carbonyl)-amino}-adamantan-
L {-yi-amide
Y, &-(4-Methyl-piperazin-1-yi)~
198 MN*M{“:?N g <y | pyridine-2-carboxylic acid {3-
s et [{pyridine-2-carbonyl)-aminol-
" \vg adamantan-1-yl}-amide
A3 &-(3-Dimethylamino-pyrolidin:
199 Sy Af 7~ T-yi-pyridine-2-carboxylic acid
,3::,1 A y vr X | 3 (pyridine-2-carbony)-
aminoj-adamantan-t-yi}-amide




H. c. STRUCTURE 3...,0 , % CHEM CAL NAME
6- Met hyl - pyrazi ne- 2- car boxyl i ¢ add
w@ 3n0a1xsed hyl - pyri di ne- 4- PCT/US2009/050934
car bonyi ) - am nol - adamant anl-yi yam de 157 ,-1., 0
6- Met hypyr azi ne- 2- car boxyl i ¢ add
{3-[(2-net hyl -t hi azol e4-
car bonyD- am no] - adamant anl-yl}-am de 159 160 1 %1t O

- Ft o, HN o 4; Tt 4-Hydroxy-3,4.5 B-tetrahydro-
T }\‘?o | 2R 2 bipyridinyt-6
200 N ‘2{@ £ . Y carboxylic acid {3-{(pyridine-2-
K \L‘ e carbonyl}-aminol-adamantan-
# 1-yi-amide
Y, &-(3-Hydroxy-pyrrofidin-t-yl)-
201 ’m);ﬁiy\ | pyridine-2-carboxylic acid {3-
‘ %y;’»“ﬁf‘* * | Hpyridine-2-carbonyl)-amino}-
e adamantan-1-yi}-amide
Q‘j\? 8-[(2-Hydroxy-ethyl)-methyl-
502 RN T amino}-pyridine-2-carboxylic
Z@, NUV"‘ acid {3-[{pyridine-2-carbonyl)-
aminol-adamantan-i-yl}-amide
gtfﬁsi . &-(3-Hydroxy-propylamino)-
IR “ pyridine-2-carboxylic acid {3-
203 “’LEE:;LEA\,&g“‘\f‘vﬂ*s {(pyricine-2-carbonyh-amino}-
R adamantan-1-yil-amide

&-[(2-Dimethylamino-ethyl)-
methylaminojpyridine-2-
carboxylic acid{3-{{6-methyl
pyridine-2-carbonyly-aminol-
8-(3-Hydroxy-pyrrofidin-1-yi)-
pyridine-2-carboxylic acid{s-
{{(6-methyl-pyridine-2-
carbonyl-amincl-adamantan-
1-yi-amide

4-Hydroxy-3.4.5 8-tetrahydro-
2H-{1,2 Thipyridiny-6-
carboxylic acid{3-{{8-methyl-
pyridine-2-carbonyl-aming}-
adamantan-1-yl}-amide
§-[(2-Methoxy-ethyh-methyl-
amino}-pyridine-2-carboxylic
acid{3-{{6-methyl-pyridine-2-
carbonyl}-amino}-adamantan-
1-yil-amide
&-(2-Hydroxy-ethylamino)-
pyridine-2-carboxylic acid {3-
{{&-methyl-pyridine-2-
carbonyl-aminel-adamantan-
1-yil-amide
&-[(2-Hydroxy-ethyl}-methyl-
amino}-pyridine-2-carboxylic
acid {3-[@-methyl-pyridine-2-
carbonylh-amincl-adamantan-
1-yil-amide
&-(3-Hydroxy-propylamino}-
pyridine-2-carboxylic acid {3~
{{(8-methyl-pyridine-2-
carbonyl}-aminol-adamantan-
1~yl-amide

206

207

208

209

210
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WQ 201081157 i or o- 5- met hyl benzoyi am no) - adanmant anPdF/US2009/050934

A- am de 6- Met hyl

- pyrazi ne- 2-car boxylic acid

[ 3-(4-fl uom 3- net hoxybenzoyi am no) - adamant an- 1-

4- am de 6- Met hyl
{34(2-fluoro-

car bony0- am
--. L L. 6-M
[ 3- (5-chloro

yQg- am de 162;;

pyri di ne4-

nol - adanantanl yiy
=thy| ~pyrazi ne-2-¢
2-FFue ﬂbeﬁzqy&am
SYHE L E

- pyr azi ne- 2-carboxylic acid

anlde 161

T

|ne~2ﬁ

ﬁne hyl-

adamantan 1-yi}-amide

212

7
}xf\”‘*’f’

‘\./ b
,«"'1‘

§-(2-Hydroxy-ethylamino)-
pyridine-2-carboxylic acid {3-
{3-fluoro-benzoylamino}-
adamantan-1-yi}-amide

&-[(2-Hydroxy-ethyll-methyl-
aminol-pyridine-2-carboxylic
acid [3-3-fluoro-
henzoylamina}adamam‘a:ﬂ -

\

&-(3-Hydroxy-propylamino)-
pytidine-Z-carboxylic acid [3~
{3-fluora-benzoylamino}-
adamantan-1-yi}-amide

215

§-Morphotin-4-yl-pyridine-2-
carboxylic aid [3-(3-Ruoro-
benzoylamino}-adamantan-1-
yil-amide

216

8-(4-Methyl-piperazin-1-yi)-
pyridine-2-carboxylic acid [3-
{3-fluoro-benzoylamino)-
adamantan-1-yi}-amide

217

&-(3-Dimathylamino-pyirolidin-
1-y)-pyridine-2-carboxylic acid
{3-(3-fluoro-henzoylaming)-
adamantan-1-yi}-amide

218

4-Hydroxy-3 4,5 &-tetrahydro-~
ZH-{1 . 2'bipyridinyl-8'
carboxylic acid [3-(3-fluoro-
benzoylamino)-adamantan-1-
yli-amide

219

&~(3-Hydroxy-pyrrolidin-f-yij-
pyridine-2-carboxylic acid [3-
{3-fluorc-benzoviamino)-
adamantan-1-yl}-amide

220

8-(3-Methoxy-propylamino}-
pyridine-2-carboxylic acid {3-
{pyridine-2-carbony}-aming}-
adamantian-1-yi}-amide

&-[(3-Dimethylamino-propyli~
methyl-aminol-pyndine-2-
carboxylic acid {3-{(pyridine-2-
casbonyl} amino}-adamantan-

84
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' 6- Met nyi

E. / %x'-'

pyri di ne- 2-
1€yhganantan1 yl}-

Oy

- pyrazi ne- 2-car boxylic
acid [3-(3-difluoronethoxy- benzoyi am no) - adamant an- 1-
woREmMtks70 EXAMPLE 163 STRUCTURE ,
CHEM CAL NAME 6- Met hyl

HN- i H

- pyrazi ne- 2- car boxylic acid

8-£2-Dimethylamino-

A B 8mino)-pyridine-2-
carboxylic acid {3-{(pyridine-2-
carbonyly-aminol-adamantan-
1-yi-amide

&""“'ﬁ

oy ,.L

:-"‘4 TJ

&-(2-Acetylamino-ethylamino)-
pyridine-2-carboxylic acid {3-
{pyridine-2-carbonyi}-amino}-
adamantan-1-yi}-amide

&-(2-Methoxy-ethylamino)-
pyridine-Z-carboxylic acid {3-
{{pyridine-2-carbonyi}-aming}-
adamantan-1-yi}-amide

§-[{&-Methoxy-ethyl-methyl-
amino}-pyridine-2-carboxyiic
acid {3-[(pyridine-2-carbonyl)-
amino}-adamantan-1-yi}-amide

&-(3-Dimeathylamino-
propylaming)-pyridine-2-
carboxylic acid {3-{{pyridine-2~
camﬂnyl}wa minocl-adamantan-

[(Z-Dzmethy amino-ethyl)-
methyl-aminol-pyridine-2-
carboxylic acid {3-{{pyridine-2-
carbonyl-amincl-adamantan-
1-yi-amide

228

8-{(8)-2-Hydroxymethyl
pyrrolidin-1-yly-pyridine-2-
carboxylic acid {3-{(pyridine-2-
carbonyly-aminal-adamantan-
1-yi}-amide

229

§-((Ry-2-Hydroxymeathyi-
pyirolidin-1-yh-pyridine-2~
carboxylic acid {3-{(pyridine-2-
carbonyl}-amino}-adamantan-
1-yil-amide

230

&-({S)-2-Carbamoyl-pyrrolidin-
1-y)-pyridine-2-carboxylic acid
{3-{(pyridine-2-carbonyi)-
aminofadamantan-t-yil-amide

231

&-(3-Methoxy-propylamino}-
pyridine-2-carboxylic acid {3-
{(G-methyl-pyridine-2-
carbonyl}-aminel-adamantan-
1-yi}-amide

&-(2-Dimsthylamino-
athylamino)-pyridine-2-
carboxylic acid {3-{(B-methyl-
pyridine-2-carbonyl)-amino}-

adamantan-1-yi}-amide

83
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- pyrazi ne- 2-car boxylic acid
[3-(3-chloro-5-fittorobenzoyi am no) - adamant an- | A- am de
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S (P K O N e T - :

WO 20/01470 © ... .. PCT/US2009/050934
A 8-{(3-Dimesthylamino-propyl}-
] ; i ririne.
A E a methyl-aminol-pyridine-2-
233 ™ ﬂ;jr.:r\;f"‘\ﬁu;ﬁmﬂm\ carboxylic acid {3-{(6-methyl-
S pyridine-2-carbonyl}-amino}-
adamantan-1-yi}-amide
1 o §-(2-Acetylamine-ethylamino}-
AWy s i T pyridine-2-carboxylic acid {3-
234 ;:;AJL ’Hi‘:j*"f’"";g ~ 1 {{B-methyl-pyridine-2-

carbonyl}-amincl-adamantan-

{-yil-amide
< &-(2-Methoxy-ethylamino)-
A P pyridine-2-carboxylic acid {3-
235 2 L;*\\’ Uyyto | [(@-methybpyridine-2-
BN carbonyl}-aminel-adamantan-
1-yi}-amide
&-(3-Dimethylamino-
N N .
e gropylamine)-pyridine-2-

2386 < A*‘j S b | carboxylic acid {3-{(6-methyl-
Ryt pyridine-2-carbonyl)-amino}-

adamantan-1-yi}-amide

&-({S)-2-Hydroxymaethyl-

"

f: \_‘f,w,,c. :\* pyrrolidin-1-yl-pyridine-2-
237 o ;32;’/““ T D carboxylic acid {3-{(B-methyl-
RN 'j’ ~ | pyridine-2-carbonyl)-amino)-
\'\5.1‘

8-((R)-2-Hydroxymethyk
pyrrolidin-1-y-pyridine-2-
carboxylic acid {3-{(6~-meathyl-
pyridine-2-carbonyl}~-aminc]-
adamantan-1-yli}-amide
8-{(8)-2-Carbamoyl-pyrrolidin-
1-yh-pyridine-2-carboxylic acid
{3-[{B-mathyl-pyridine-2-
carbonyly-aminal-adamantan-
1-yit-amide
o~ 8*(2_~Qarbamoyi‘neth“yiaminq)-
fa.wl»\(,o | pys‘;dlswenzfcarngylxc acid {3-
240 «r\f:\i. B~ | [{@-methyl-pyridine-2-

R L % | carbonyl-amino}-adamantan-
1-yil-amide

238

&-(3-Methoxy-propylamino)-
] pyridine-2-carboxylic acid {3-
Moeson b (SHfluoro-benzoviamino)-
adamantan-1-yi}-amide

&-(2-Dimethylaming~

o ] ethylamino}-pyrdine-2-

242 NN carboxyfic acid [3-(3-flucro-

< L;}’ i | benzoylaming)-adamantan-1-
i yli-amide

&-[(3-Dimethylamino-propyly-

241 i

f:‘x e methyt-aminol-pyridine-2-
243 ¢ 2@\ H_n_i_~_4. | carboxylic acid [3-(3-Ruoro-
. i A i - .
RS benzoylamino)-adamantan-1-
yij-arnide

86



: 11:: : 6-Methyl-pyrazine-2-carboxylio acid
{34(5-net hyl - pyri di ne- 3-

W@ 201bomA7@n nol - adamant anl-yl} - am de PCT/US2009/050934

6- Met hyi

- pyrazi ne- 2-car boxylic acid

[ 3-(4-fluoro-3-net hyl benzoyi am no) - adamant an- 1-

yqg- am de 6- Met hyl -

pyrazi ne- 2- car boxylic acid

[3-(2-fl uoro-3-nethoxybenzoyi am no) - adamant an- 1-
yi |l -am de 168 3o, 00T i 11" 1 gg%acaquno thitamino)
{2 faminc-ethylamino)-
6- Met hyl - pyr iZl nrek’ 2- Cear quyl I c pyudmenz-carngyli‘c acid {3~
{3-[{(3- et hyl~
. : yammo)n
car bori 0- am n%;%& mﬂe
6- Metnyi-pyrazine-2-car hm(\/l i.ciacl 1 t1.0ro-
trif uoronet1$genzoylanino - ajamamhamxﬂeWW$maque
EXAMPLE~1.70 S , Ee & pyridine-2-carboxylic acid {3-
Bads églfg’ 7ot L (3-fluore-benzoylamine)-
o~ adamantan-1-yil-amide
. &-[(2-Methoxy-ethyl-methyl
) WL _ aminol-pyridine-2-carboxylic
246 sl L A mon- | acid {3-(3-fluoro-
I Iﬁ henzoylamino)-adamanian-1-
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, yll-amide
A3 &8-(3-Dimethylamino-
B T . propylamino}-pyridine-2-
247 W ,;.‘;Ja.,,,x], Gty | carboxylic acid [3+(3-fluoro-
~ |l s
benzoylamino)-adamantan-1-
yll-amide
o~ 6-[(2-Dimethylaminc-ethy})-
e g® —~ o \_ methyl-amino}-pyridine-2-
248 : H\X\wJ\f,x Ao | Carboxylic acid [3-(3-flucro-
LI enzoylamino)-adamantan-1-
T benzoylamino)-ad 1

yll-amide

§-({S)-2-Hydroxymethyl-
pytrolidin-1-yh-pyridine-2~
carhoxyiic acid [3-(3-fluoro-
benzaylamino)*adamantar1-‘§«

&- ((R) Z-Hydmxymethyi-
pyrrolidin-1-y-pyridine-2-
carboxylic acid [3-(3-fluoro-
benzoylaming)-adamantan-i-
yl}-amide

251

§-{{8)-2-Carbamoylpyrrolidin-
1-yh-pyridine-2-carboxylic acid
{3-(3-fluoro-benzoylamino)-
adamantan-1-yi}-amide

252

&-(2-Carbamoyl-ethyviamino)-
pyridine-2-carboxylic acid {3-
{3-fluorc-benzoviamino)-
adamantan-1-yl}-amide

253

&-midazol-1-yi-pyridine-2-
carboxylic acid {3-{(pyridine-2-
carbonylh-amincl-adamantan-
1-yi}-amide

254

&-tmidazol-1-yl-pyridine-2-
carboxylic acid {3-{(B-methyl-
pyridine-2-carbonyl)-aming]-
adamantan-1-yi}-amide
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I h, , N CHEM CAL NAME 6- Met hyl - pyrazi ne- 2-car boxylic
acid {34(5-chloro-pyridirie-3-

W@ 201bomgroyam ncyadamant anl-y}-am de 171 oHP , - PARUS2009/050934
y=.., N'"Lil""3 k. ir,NY CH.,
6- Met hyi - pyr azi ne- 2- car boxyl i c acid
{3-[(4-fluoro-pyridine-2- ca rbon yi)-am nc]-ada
mant anl-yl yam de 172 173 174 Nc - .4] 0,)-- --N
HNy. . \-ci-t, --L. "7-- r-H %* ok sy bpyridine-2 :
PyrlmdlneZCaw c;ald\{ ’gfx

yli yilc acld 3-(3-fluoro
- e T . ”
yi yr azéme- 2 “2‘%713 A B { benzoylamino)-adamantan-1-

~ : \ yll-amide

;k

Ry

.

Examples 256 and 257 in Table 3 (below) were made vig Scheme 3 from Intermiediate 8 and
commercially available 6-(4-fluoro-phenyl)-pyrimidine-4-carboxylic acid and 6-phenyl-

pyrimidine-4-carboxylic acid, respectively, ot a (.05 mmol scale

Table 3

Example STRUCTURE CHEMICAL NAME

&-(4-Fluoro-phenyl~

Pia . pyrimidine-4d-carboxylic
; acid {3-[{6~-methyk
pyrazine-2-carbonyl}-
arnino]-adamantan-1-yi}-
amide

258

&-Phenyl-pyrimidine-4-
carboxylic acid {3-[(6-
methyl-pyrazine-2-
carbonyl)-amino}-
adamantan-1-yll-amide

287

4. Hypothetical Compounds of the Invention

In a similar manner to Example 58, Examples 258-279 in Table 4 (below) can be made from
arvl or hetercary! carboxylic acids via the process of Schemes 3 and 8. Non-commercially
available carboxylic acids, such as 4-methyl-pyrimidine-2-carboxylic acid, 2-methyl-
pyrimidine-d-carboxylic acid, 4-tnfluoromethyl-pyrintidine-2-carboxylic acid, 2-
trifluoromethyvi-pyrimidine-4-carboxylic acid, o~triffuromethyl-pyrazine-2~-carboxylic acid,
and S-triftuoromethyl-pyrazine-2-carboxvhic acid, can be readily made from commercially
available heteroaryl-chiorides, such as 2-chioro-4-methyl-pyrimidine, 4-chloro-2-methyvi-
pyrunidine, 2-chloro-4-trifluoromethyi-pyrimidine, 4-chloro-2-trifluoromethyl-pyrimidine, 2-
chloro-6-tnfluromethyl-pyrazine, and 2~chloro~-5-trifluoromethyl-pyrazine, vig the process of
Scheme 11, in a similar manner to the synthesis of Intermediate 11, 4-wifluoromethyl-
pyrmidine-2-carboxylic actd, and of Intermediate 12, 4-methyl-pyrimidine-2-carboxylic

acid.

88
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20

car bonyi ) - am noyadamant anl-yl yam de
2- Met hyl - pyri m di ne-4- carboxylic acid {3- [(6-neth
W@ pyoasihe- 2- car bonyi ) - am no) - adanmant an- 1- y| RERUs0$/450934
, 61Napht hyri di ne-2- carboxylic acid
{3-[(6-net hyl - pyrazi ne- 2- car bonyi yam ncl - adamant an- 1-y
lyamde 175 H ,t: N .----,,,.. 1- _,.----/""""""{. 0O
Benzoxazol e-5-ca rboxylic acid {3-[(6-meth
V'%x@%{rﬁ% b§kﬁ'(é%Me‘iﬁgii?.ﬂ%%ilé‘n@-'ﬂ;ﬂﬁ-béﬁq TR AW N AT L6 e R y)-
6- Met byi - pyr azi ?1%1-533%3}'8%%/‘?‘1’33’38f [ “ﬂé"-af{‘g?‘ br ono- pyri d
i ne-2- carbonyi)-am noyadanmant anl-yl yam de EXAMPLE
1' 77 STRUCTURE ,

Example 280 can be made viwe the process of Scheme 9, supra, as follows:

Step b: 6-Methyl-pyrazine-2-carboxylic acid {3-(3-methoxy-benzoylamino)-

adamantan-1-yH-amide

i
. f"* I‘é
DN
R
LA Sy
:“::::&" et -
{ N
s" H
AR

6-Methyl-pyrazine-2-carboxylic acid [3-(3-methoxy-benzoylamino}-adamantan~i-yi]-amide
can be made from customary amidation of commercially available 3-methoxvbenzoic acid

and Intermediate 8, 6-methyl-pyrazine-2-carboxyhic acid (3-ammo-adamantan-1-yl)-anude.

Step 2: 6-Methyl-pyrazine-2-carboxylic acid {3-(3-hvdroxy-henzoylamino)-

adamantan-1-yl-amide

&-Methvl-pyvrazine-2-carboxylic acid [3-(3-hydroxy-benzovlamino)-adamantan-1-yi]-amide
can be readily made by treatment of 6~methyl-pyrazine-2-carhboxylic acid [3-(3-methoxy-
benzovlamino)-adamantan-1-vi]-amide with BBry in DCM.

Step 3: 6-Methyl-pyrazine-2-carboxylic acid {3-|3-2-hvdroxy-ethoxy)-benzoviamino}-
adamantan-1-yl}-amide

N
: D e ¥

#
¢ §

el
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-NH, - ,-) CHEM CAL NAME 6- Met hyl - pyrazi ne- 2- boxylic
add [3-0,4 tl O r0O- benzoyi am no) - adanant an- 1-

wQ@epotamideo 178 , NH J-.. @' - ii----- k" \,,-- N PCT/US2009/050934
6- Met hyi - pyr azi ne- 2- car boxyl i c acid
{3-[(2-brono-pyridi ne-4-
car bony) - am nc] - adamant anl-ylyamde 1 79 1 81
y----ze [l [-, ,;i. 14---,--- -¢) ,[ -i: - ¢ HN,

Customary Mitsunobu regction of 6-Methvl-pyrazine-2-carboxvlic acid [;a—(;»—h},-fd.ro}:y—
benzoylammo)-adamantan-1-yl}-amide and 2-{f-butyldimethylstlony)-ethanol, followed by
deprotection of the -butyldimethyisiloxy group by treatment with tetrabutylammonium
fluoride (TBAF) could afford the title compound, é-methyl-pyrazine-2-carboxvlie acid {3-{3-

S {2-hyvdroxy-ethoxy }-benzoviaminol-adamantan-1-yv1 }-amide.
Example 281 in Table 4 (below) can be made in a similar manner to Example 280

Example 282: 6-Methyl-pyrazine-2-carboxylic acid {3-[3-(2-hydroxy-2-methyl-
propoxy)-benzovlaminol-adamantan-1-yl}-amide

10 %ﬂ\w ‘\,(

N \,K
Example 282 can be made from 6-methyl-pyrazine-2-carboxylic acid {3-(3-hydroxy-
benzovlamino}-adamantan-1-yl}-amide (step 2, Example 280}

Step 1: 6-Methyl-pyrazine-2-carboxylic acid {3-[3-(2-oxe-propoxy)-benzoylamine}-
adamantan-1-yl}-amide

g
Lr

s o Tol
“v’ "" { i A B oyt H
-";?"‘N’““\* o ¥ j&‘ AN "‘\
N .-‘« g H T T e e
!.;:“'\ HoOOF #\; I»:‘\ HOE \1 -5 0
N ,}'} Nt N J" Nas! {
Dt ‘\ o \

Alkylation of 6-methyl-pyrazine-2-carboxylic acid [3-(G-hydroxy-benzovlamino)-

20 adamantan-1-vi]-amide (step 2, Example 280} with {-bromo-propan-2-one i DMFE under
basic conditions, such as Cs,COz at 60 °C, could afford the title compound, 6-methyl-
pyrazine-2-carboxviic acid {3-[3-(2-oxo-propoxy )-benzovi-amino}-adamantan-1-vi}-amide.
Step 2: 6-Methyl-pyrazine-2-carboxylic acid {3-[3-(2-hydroxy-2-methylprepoxy)-
benzoylamino}-adamantan-1-vl}-amide

SN
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[ .11 dP , 6-Methyl-pyrazi ne-2-carboxylic acid
{34(5 fI uor o- pyrl di ne-2- carbonyi)-am noyadamant an- 1

WO t1poaside 2- Tri fl uoronet hyl - pyri m di ne- Al - cBCDUX2009/€50934
acid {3-[(6-nethyl pyrazi ne-2-carbonyi)-am noj -
adamant an-1-y1}-am de 4-Trifl uoronethyl -pyrim di ne-2-
carboxylic acid
{3-[(6-net hyi pyrazi ne- 2- car bony) - am nc] adamant an- 1-yly

Rﬁdgmlpgf 61§12$_|1—pvm3me«- =c£§0~1vem d'c_q\’l 3- Ea’ (m X0 nm ugum') “benzoyl-anino]-

adaganieX yiH l}@nﬁmi ‘ﬁh’[[l 34({’\36%& mCﬂ&)lb eﬂahyn falﬁﬂ"(l aouRcHaldahe title
ntan- 1-vy] - . N
CONPONRY. ﬁyl,*ng g,,ppyﬁiapﬁé AL %épbé%w d S‘ée-ihé]droxy-;—methylpmp(}xy)—

betlL(%'lélg’znu—H@{t%%{r«1z~?¥'~§fmt g0) - adamant an- 1- yi yam de

Example 283 in Table 4 {below) can be made in a similar manner to Example 282,

Table 4: Hypothetical Compounds

EXAMPLE STRUCTURE CHEMICAL NAME

&-Methyl-pyridine-2-
carboxylic acid (3-
benzoviaming-
adamantan-1-yl)-amide

25b8

Pyridine-2-carboxylic
acid [3-{4-
dimethylamino-
benzoylamino)-
adamantan-1-yil-amide

Pyridine-2-carboxylic
acid {3-(3-cyano-
benzoyiaming)-
adamantan-t-yil-amide

Fyridine-2-carboxylic
acid {3-{(benzofuran-5-
carbonyl)-amino}-
adamantan-1-yi}-amide

Pyridine-2-carboxylic
acid {3-[4-(2-
dimethylamino-athoxy)-
benzoylaminol-
adamantan-t-yl}-amide

Pyrimidine-2-carboxylic
acid 3-[{pyridine-2-
carbonyly-amino}-
adamantan-1-yi}-amide

4-Methyl-pyrimidine-2-

By o}
op N 1§ carboxylic acid {3-
264 TR N | Hpyidine-2-carbony)-
f\ s N =d aminol-adamantan-1-yl}-
i amide

@1



EXAMPLE 184 , STRUCTURE '"IP hN.---" ....,..,4 ,i
CHEM CAL NAME 4-Trifluor nethyl-pyrimdine-2-
W@ 20boOxysie ¢ aci d PCT/US2009/050934

13- (3-fl uorobenzoyi am no) - adamant an-1yil -am de 185 , ,

H HN ;

[ (5-fluoro-pyridine-2-carbonyl)-

am noyadar nant an-1-y1) -

B

AR N |

am de 186 137

0,--0 s F Pyrazine-2-carboxyiic acid {3-

N. --\

al---\\\\!a
EXAMPLE

DI

g,
STRUCTURE

CHEMICAL NAME

265

&-Trifluoromethyl-
pyrazine-2-carboxylic
acid {3-[{pyridine-2-
carbonyl-aminol-
adamantan-1-yi}-amide

S-Trifluoromethyl-
pyrazine-2-carboxylic
acid {3-[{pyridine-2-
carbonyl)-amino}-
adamantan-t-yll-amide

2687

8-Trifluoromethyl-
pyrazine-2-carboxylic
acid {3-[(B-methyl-
pyridine-2-carbonyl}-
amino}-adamantan-1-yl}-
amide

268

S-Trifluoromethyl-
pyrazine-2-carboxylic
acid {3-[{B-methyl-
pyridine-2-carbonyl-
aminol-adamantan-1-yi}-
amide

269

5-Methyl-pyrazine-2-
carboxylic avid {3-[(5
fluoro-pyridine-2-
carbonyl)-amine}-
adamantan-1-yi}-amide

270

&-Trifluoromethyl-
pyrazine-2-carboxylic
acid {3~[(5-fluoro-
pyridine-2-carbonyl)-
aminol-adamantan-1-yi}-
amide

271

5-Trifluoromethyl-
pyrazine-2-carboxylic
acid {3-[(5-fluoro-
pyridine-2-carbonyl}-
aminoc}-adamantan-1-yl}-
amide

272

Pyrimidine-2-carboxylic
acid {3~[(5-fluoro-
pyridine-2-carbonyl)-
amino}-adamantan-1-yi}-
amide

73

4-Methyl-pyrimidine-2-
carhoxylic acid {3-[(5-
fluoro-pyridine-2-
carbonylj-amino}-
adamantan-i-yil-amide

02




isl O, Ne"." W4"." --"-" ONiI".",, /3.2 .-,., HvVv.?
Pyrazi ne-2-carboxylic acid {3- [(2-brono-pyridine-4-
W@ 2rboOmgr) - am nol - adamant enl111} - ami de PCT/US2009/050934
Pyrazi ne- 2- canboxylic acid {3- [(2-nethyl-thiazol e-4-
car bonyi ) - am no} - adamant anl-yl yam de
Pyrazi ne-2-carnoxylic acid {3-
[ (5- cyC|opropy1 211- pyra20|e 3 -
car bOnyl J=am IIUI —adamantant=ytyande-189—=-10-rf-H\\ T
- H N gxdieee Kk, - . STRuctdréd- Vet hyl cpsmict ¢janee 2-
carboxylic acid{3- [(pyra2| r- 2 carbonyl)-amno] -ad a
ma ntan-1-yl)-am de 190 \; 4-Trifluoromethyl-
2-Trig 1uor onet ny ’gﬁ am&nicﬁcgvdei-z:ceammlic
3- razyne2-ca radamahBde-fuopt yam d;
t3-Llpy 24 ng} pyridine-2- camigns}ll)
amino}-adamantan-1-yl}-
amide
) 2-Trifluoromethyl-
SN P pyrimidine-4-carboxylic
275 . “‘Jk’ﬂ?r‘“ acid {3-[(3-fluoro-
N (‘, o pyridine-2-carbonyly-
amino}-adamantan-1-yl}-
amide

(¢

0 Pyrimidine-2-carboxylic

o ; 'lg, acid {3-{3-flucro

"~ \i N ¥ ~{3-Ti -

278 d W _J | benzoylamino)-
® adamantan-1-yll-amide

2-Trifluoromethyl-

"@N { N pyrimidine-4-carboxylic
277 & “J((g ¥ | acid [3-(3-fluoro-
} H henzoylaming)-

’ adamantan-1i-yiJ-amide

acid {3-{3-flucro-
benzoylamino)-
adamantan-1-yi]-amide

oH ™ e 5-Trifluoromethyl-
5“@ ?H%N pyrazine-2-carboxytic
i
i

H o &-Trifluoromethyl-
QN % . .
Q " N pyrazine-2-carboxylic
are é A

279 H 9 acid [3-(3-fluero-
s’\*‘”"\:? benzoylaming)-
) adamantan-1-yi}-amide
§ &-Methyl-pyrazine-2-
oy R fj o carboxylic acid {3-[3-(2-
280 A A ‘,'g R hydroxy-ethoxy)-
L L " an | benzoylaminol-
adamantan-~i-vl}-amide
&-Methyl-pyrazine-2-
o N & carboxylic acid (3-{[4-{2-
81 1 2@*3”\[ N hydroxy-ethoxy)-
I Mowd  en | pynidine-2-carbonyll-
RN amino}-adamantan-1-yl)-
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, amde
o Uy o &-Methyl-pyrazine-2-
e {w« ' , | carboxylic acid {3-[3-(2-
M oy
282 N ’ {Ef S hydroxy-2-methyl
A ? "1 propoxy)-henzoyiamino}-

adamantan-i-yl}-amide




WD 2010/ 011570PCT/ US2009/ 050934 EXAMPLE 191 STRUCTURE
rer-i 4CH ;::-.7"-V --r-", HNi ; ...,-,,

w(@2010/011570 . ---0 ,,---/,' F CHEM CAL NA PCT/US2009/050934
2- Met hyl - pyri m di ne-4- carboxylic acid
(3-[(5-fluoropyridine-2-carboriyi)-arni nol adamant an- 1-
ylyam de 192 HN o tN \
4-Trifluoromet hyl - pyri m di ne-2- carboxylic acid
{ 3- [ (Z=methytpyrindime=4=canbonyi)=antno}-adanmantan- 1-
yl'}-am geatiPde 194 198TRucTiRE . K I} - -cHEMICKLNAME

6-Methyl-pyrazine-2-

\T\g\) e carboxylic acid (3-{4-(2-

T ST N, 7 | hydroxy-2-methyh

283 i S g | propoxy)-pysidine-2-
RN carbonyl}-amino}-

adamantan-i-yh-amide

5. Phamacological Evaluation of Compounds of the Invention

Compounds of the present invention have been tested i vifro and in vive, and can be tested /n

vitre and in vivo, in the assays as described below.

In vitro Assays

4]

Radiolivand binding asvays

Binding assays were performed as deseribed w [1. A OV Brien ef ol Mol Pharmacal. |, 2003, 64,

731-740] with slight modifications. Brieflv, after thawing, the membrane homogenates were
resuspended in 30 mM Tris-HCI, 0.9% NaCl binding buffer af pH 7.4 to a final assay

concentration of 40 ug protein/well for ['H} methoxy-5-(2-pyridinylethynyDpyridine (['H]

10 MPEP) (American Radiolabeled Chemicals, Inc., St Louis, MO) filtration binding. Incobations

included § oM ["H} MPEP, membranes and either buffer or varving concentrations of compound.

Samples were incubated for 60 min at room temperatore with shaking. Non-specific binding was

defined with 10 M MPEP. After incubation, samples were filtered over a GF/C filter

{presoaked in 0.25% polvethyleneimine (PED)) and then washed 4 times using a Tomtec™

15 Harvester 96° Mach 111 cell harvester { Tomtec, Hamden, CT) with 0.5 mlL ice-cold 50 mM Tris-

HCl (pH 7.4).

1Css values were derived from the inhibition curve and K values were caleulated according to the

Cheng and Prusoff equation of K = ICse! (1+ [LYKy) described in {Y. Cheng and W H. Prusoff

Bivichem. Pharmacol, 1973, 22, 3099-3108] where [L.] is the concentration of radioligand and Ky

20 isits dissoctation constant at the receptor, denived from the saturation isotherm. The K value for

Examples 1 and 2 were 6.7 and 40 nM, respectively. Examples 19, 42, 44, 58, 65, 67, 69, 72, 74,

79,93, 94, 95, 96, 105, 107, 119 and 120, have Ki values ranging from & to 700 nM.
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N,AT rr"-- (" H?Lri""0HL',4 ."-C ---. ==
CH -,Ha 1 N2z! -."-,: N 2- l\/bthyl-pyrl m di ne- 4-

W@ arboxnle c aci d PCT/US2009/050934
{3-[ (4-net hyi pyri m di ne-2- car bonyi ) - am no] adanmant an- 1-
yl yam de 4- Met hyl - pyri m di ne-2- carboxylic acid
{3-[(pyrimciine4-carbonyl).-am noi aci amantan-1-y}amd
e Pyrimdi ne-4-carboxylic acid

(’fctfk'izmi ;ﬁo' ﬁzéa&é;ﬂ%é?f Ry !I;?i‘l ]

The cDr\k\ i¥,1 mt nutabmmp:c gl L|_t|m}‘lﬁf€ Y‘EL eptor 5 (rmGluRS) was a generous gift from S
Nakanishi (Kyoto University, Kyoto, Japan). The rmGIluRS was stably expressed in a HEK 293
cell lime and grown in Dulbecco’s Modified Eagle Medium (DMEM) (Invitrogen, Carisbad, CA)
with supplements (10% bovine calf serum, 4 mM glutamine, 100 units/mL pentcillin, 100 na/mi
streptomycin and 0.75mM G1418) at 37 °C, 5% CO2. Twenty-four hours prior to assay, cells
were seeded into 384-well black wall microtiter plates coated with poly-D-lysine. Just prior to
assay, media was aspirated and cells dye-loaded (25 pl./well) with 3 uM Fluo-4/ 0.01%% piumnic
acid in assay buffer (Hank's Balanced Saline Solution (HBSSH: 150 mM NaCl, 3 mM KCI,

mM CaCly, 1 mM MgCly, plus 20 mM N-2-Hydroxyethylpiperazine-N'-2-ethanesulfonic acid
(HEPES), pH 7.4, 0.1% bovine serum albumin (BSA) and 2.5 mM probenicid) for 1 hour 10 5%
CO, at 37 °C. After excess dve was discarded, cells were washed in assay buffer and lavered
with a final volume equal to 30 pLAwell, Basal fluorescence s monttored in a Huorometric
imaging plate reader (FLIPR) (Molecutar Devices, Sunnyvale, CA) with an excitation
wavelength of 488 nm and an emission range of 500 to 360 nm1. Laser excitation energy was
adjusted so that basal fluorescence readings were approximately 10,000 relative fluorescent
units. Cells were stimulated with an ECyq or an ECy concentration of glutamate in the presence
of a compound 1o be tested, both diluted 1 assay buiter, and relative fluorescent units were
measured at defined intervals {exposure = 0.6 sec) over a 3 min period at room temperature.
Basal readings derived from negative controls were subtracted from all samples. Maximum
change i fluorescence was calculated for each well. Concentration-response curves derived
from the maxinmum change in fluorescence were analyzed by nonlinear regression (Hill
equation). A negative modulator can be identified from these concentration-response curves if a
compound produces a concentration dependent inhibition of the ECy, glutamate response.
Exemplified compounds Examples 110 were tested in the above assay for negative allosteric
modutation: FLIPR maximum inhubition ranged 90% to 99% while FLIPR 1Cs, ranged from 0.9
nM to 1300 oM. Examples 11-163 also were tested in the above assay. For Examples 11-104,
FLIPR maximum inhibition ranged from 63% to 99%, while FLIPR ICs ranged from 0.7 nM to
600 nM; and for Examples 105-163, FLIPR maximum inhibition ranged from 70% to 99%,

while FLIPR 1Cs, ranged from 0.7 nM to 1800 aM. Examples 164-178, 181-182, 184-187, 189-

05
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.=--,C i"F 4-Trilluoromethyl-pyrimdine-2-
car boxyl ic acid {31(pyrim dine4-carbonyl)-an noF
w@eoanmantsan- 1-yl } - am de Exanple 197: PCT/US2009/050934
6- Nl or phol i n- 4-yl - pyri di ne- 2- carboxylic acid
[31(pyri di ne-2-carbonyl)- am nol -adamant an-1-y1)-am de
WO 2010/ 011570PCT/ US2009/ 050934 Exanple 197 in Table 2
(bel ow) was synthesized fromIinternmediate 4 via the

1694, 19@ r HP;G&&, \9 e gcsgp%qﬁ tlzf. aL%le Emascw A Jegl\tlixcéwﬁlosstmfv ﬁm'&ﬁl% M8 pr

nmxlmlﬁh ﬁ:;hiﬂmnoﬁ pyikl HBre- tﬁ@é‘aﬁbm}k&yﬂ WPRalClgranged from 0.4 aM to 1300 nM.
-[ (pyridi ne2-carbonyl) - am no] - adamant an- 1- y1} - am de
A positivk M QIR @Ah @ 4de201i88 fro80Be b entflYbn-fdspBneBudves if a compound
nor pholine (0.05 m..) and cesium carbonate (60 _ng
producqy a1®nggntigg Py deprmdentingrense imike Haatbgmate gponsy Ehéﬁé?]“ 256-257

exhil mJH ;?Jsﬁ%%?ﬁduf&@gl l@ag finf lf PR 51115 n;lt n% ﬁﬁ! %5'?& r()%@\qtﬁtnﬁrhlaxn‘num

moduiaﬁ&leNEHJ‘i rrma ln{)‘gth;qspﬁﬁmkvance sol vent evapor ation
system HT-4X (Ci enevac Inc., supra) The residue was

In vivodssH@l ved in DCM (2 m .), vvashed with ag. 1 N NaOH (2
ml,) and water (2 x 2 mt) After 10renoving the

Example@h VERTG 54 RELILINE MRS, P ntal(ﬁ% &*Fm%uFiPmHF{l}ﬂnN&L marble

purification system (G adient: dcetonitrilé in water
bur}mww&t‘ﬁBan'Wwide smnhtetmﬁm@ mnlﬂdowﬂial\emwlsoﬁ ahd A Handley,
o MOBI | €, DhaAS f a m ace;
i}”’"“"*"’%fﬁf) "aﬁnﬁ“’?’f ﬁ‘é‘r*t“%ﬁ ‘I""é {’f“éé 75?%8 ¢ *5%‘3?52“9 r‘é‘?“é”é‘r‘g eler-Seifter
conflictitéR deRETheMGEN ATRINN: erldpam)): mi:ﬂzi @’M:ﬂﬁ&i oldnmpesf 5t he.202].
title conmpound, 6- norphol i n-4-' - py i di
More x;fl%ligaﬁ\@ﬁhqm/ MR $esBfk Gdlilt, male CD1 mice (Charles River Laboratories
(pyridine-2-car bofy1) - am nol - adamant an- | -
Kn‘lusﬁmﬁw«‘k JawtigbingThido pﬁ)@du@te wsaé Qéjaimm@ls @ﬁgzc@aedp-é‘;@s)edblyq standard
colony F571 i i Bl A OB Ry Bred i ot 90 R ol (i et Rk g o
testing. Aol d MBI @e Bhﬂﬁﬁdaﬁﬂbﬂim}#ﬁ AR halEkVele Qfei BRIDRI] Wilrked, and
formate. Columm: inertse CS, 50 x 4,6 nm 3 pm
randompyagssizopdiosFesiBet enaas befskipsting.j apan) ). Retenti on
time: 1.2.6 mn; purity (UV,54). 95% .ESI-M5 nl z: »
For eac &1, bogveiites HQK thean)camad @&qaﬂls:imnuaarconmoaa@Qmp b@ nm@ Ater

... Ex | s..198-203 in Table.2 (bel.o gere s
injectiop S RO ReaE o P G Cufr e v Ebap P BRoif ages
contamﬁ;n 05 ot ped bdddids Wi 5ol emdExa3TBhesf 20AmAtds (20 marbles per test

Table 2 (below) were synthesized fromIntermediate 5
cage totahd Fatmensovert kyeddo apyertsheh teni gsas Shirly TOOBS fiwl Mmice were

remov Lé&%{}ﬁ%\g’tﬁcﬂ E%%g%u?x?ctdztgi%mg%?%nl\ U%;'égb B mlk?L? J; %Wﬁ };S‘e Vi8bie marbles

erms conner

{less m,m/:ata lcatdred aithmhesdiag) @ci@.cOmitiakd sbakeefXanpt®io arrive at the
(3- Met hoxy- pr opyl am no yridi ne-2. -earboxylie

number acglnaulgl_e% PAARGdd ] Tiselpe nice were tesPed per group.

~ carbonyl) - amvbi -adamantart-11-3,-Pramde N, O H\N rj, 4
Testingnpglpded multiple tests with each test perfor de to evaluate buspmm hy drochloride

(BUS; Sigma Aldrich) (positive control} and/or a compound of the present invention. Hach
compound was dissolved immediately prior to testing in 20% beta-cyclodextrin (compound of
the present invention} or distied water {BUS) and administered at one or more doses {such as 3,
10, and/or 30 mg/kg) via subcutaneous (SC) or intraperitoneal (1P) injection at the indicated

pretreatment times (1.e., 30, 60, or 120 mun pretreatment). Doses were measured 1 mg drog (salt

)
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WO 2010/ 011570PCT/ US2009/ 050934 Exanpl e 220 in Table 2

(bel ow) was synthesized frominternediate 4 via the
w@er@oess7of Schene 7, supra, as follows: To a PATUSANOYE50934

vial was added a stir bar,

6- chl or o- pyri di ne- 2-carboxylic acid 3-[(pyridine-

52- caf bonyl) - am nol - adamant an- 1-y1} - am de

(Internmediate 4, 20 ng, 0.05 nmol), copper (11) oxide

torm} p%o «.bg& Qexghtrcl]ﬁge{é g aﬁsm ca*rzl()' gib)r o % Bl t{»ge% g{x%ﬁ%g%m MHunnett’s

testt The m xture was heated at 230 C under m cr owave
irradiation for 30 mn. Solvent was renoved i n Genevac

More %&hﬁ‘}daﬂﬁ FlUBe (RBa i &e5a] W@ﬂlsutmew thdeMp ik MiaHBpeﬁQi:’\& -007CT,
and water (2 x 2 nL). After renovi

Med &\jﬁg@@qpv Eist gGQUﬁgmcy hleng soducatagt pushmbeg ((};ﬁ\‘\a—ﬂ?ié\ii) Med

‘\woc;a%:; ¥EL AE (P@d Slya%sx Tl 1(1%%;%%&%&1@8&&%' ti{m % h%& é[\@thurhm gud floor

to deliv M)lbmt 'Elmph:a‘&e aq;d@ttrbmmﬁh]g&ﬁmd ekl (@Mamm mmmMemmem ¥ and food
Iner sil' 5Rm artcheS|ze

hopper( ot ugnpléﬁy;e& oc%ﬂyg extg%mhc%()f t]eeof fEPRET3 lgtwerggrapﬁg to only
respond ér§ i€ ]&Pﬁ?&g ggmd Rl c@ﬁ%ﬁﬂi‘é’% REQPYEALs Precision Pellets, 45 mg,

no) - pyri di ne2- carboxylic acid
BioSert, 3k fefpytoddi N8 MEBFONY foftvarme died ddsmamiesamas used to run
ccperimntid s 1-an de ‘TQ}Q roduct 15was quality checked (QC)
CRPETITHG SRS bRt d4tet onitdl e in water, 30-90% in 17
Prior to ?ﬁ%}l}&s Wém%%gg&hggéxlé&g%%gsﬁ&gs &g%n ig«ﬁﬂﬁg}lf ?r\év}ﬁr‘rgftﬁ[&mr p%t 35 on fixed
ratio %Jlé?fur@t( R 1C8! %ﬂabgﬂ&é laﬁ:m% Qégnéd 45 ﬁeu@ﬂs ch PR 10 schedute for 2

e sl ze cl ences, Tokyo, Japan)): Retention

unbul,tu\ﬁeidﬂb aBinyhs buz]am priaknyng dul e\/ﬂﬁi!k) con@itinkdti CorEisti-schkddBhn. iThe three

464, 6 n_anal o oL s Jmnner to,
cumpun@gté}ﬁﬁr as é%’@“i‘?,@ £ UERE S F'nv\b““hé ggbﬁ? hé‘é’fi'ilé  §f food

mnmrffdn‘%m i'u%x%ﬁ!f@éjk@&x%zﬁsﬁ&dmm%&' @hé YcrRY@k gk h@urﬁt‘f@c nﬁﬁs this
. mmol ‘scal es Exanpl es 231-240 in 'Table

period i(qgiei cb\;\gtuwgﬁ & :gywtehgg{i rad sfenomi bRt ldrnediicn o tBe mdhame Light only;

(2} lmmé:ﬁ% g?]l,&w 123{0 'a ljgxgnlnﬁ Lpé%ﬁst P&t E)@ éﬁ%}?\}?}aﬁg —‘%iﬂs‘lg:a?tl(ﬁ‘iv total

ddrkncﬁyﬂt}hﬁ’}ﬂltﬁtadawftt@ffﬂztmﬁlﬁ RGcak® rbvaded sonmBidiedl(BYa punished, fixed
avai | abl e am nes on a 0.05 mml scal e. Exanple 253:

ratio 10gF m} tapeduls ofEidoicegepd b segy %},@9113 erEsiged tood and foot shock
{0.3m A}&'g hq'l\ {\% t%tﬁ /R0 @X%n n@g Phinute pertod; this component was

signal ec?ﬂ*lﬂh@xﬂl &amm éﬁﬁﬂﬂ&f@@ﬁ@@&{hd@i@ Digkts 268vd wacl &bvke T2ese three
(bel o nt heS| zed fropw |.nt er medi ;? 4 via the
wmw}sf%cvéggl%ds@% I8 7 the sipp Ao duriet ety 8 minwe eroWav e
vial was added a stir bar,
Testingdegh] wpon Pible @qtﬁseoizs,@@ﬁgi@gwqt@o}a%; d Tor § days (no significant trends ap

.3
or dowi] ?\E x(nﬁ)z}f { laggetr}ggic’? 8%18,9 %%%%@%n%%@,’ﬂ %g%gegpésg%%m} an%rpr%} '8,

er ne
Ammaia&&t, abgehanatve cp200EgRd rdodied Al pk)imeht dazoleaib 3Asage
(173 mml ) and cesium iar bonate (60 0 15 nop The
perfornjics, qriEaknY eIk eAtOdER BRd %0‘3““5\/“111}%56‘@?@ HieEr by e

irradiation for 15 m nutes, Solvent was renpved in
Testinghyagtpepermet wiante K abity syle wvagsrBevis léfys\tféﬁH“PBfJfZ,fX‘@T’ g (Charles

River L B@ﬁ%}é@cmlh ﬁ(m E\ gg R\;ﬁ\%rtl‘h;r Nee }ﬁﬁjﬁg)lﬁgﬂy\%a &gil ?380&4? thal ained at

control et pegaue ESAEF‘ieyamammm hghttda& sala@itis dole floshdiuents were
was purified on a RP-1-11PLCI M5 system (G adi ent:
acetonitrile in water with a cycle tine of 5 mn. Flow
rate: WO UM in Mbile phase additive: 25 mM of
amoni um acetate. Colum: Ilnensill C8, 30 x 50 mMm
51.un panicle size (. Sci’ ences Tokyo, Japan) to
afford 4 5 ng of the title corrpound,
6-i m dazol - 1-yl - pyri di ne- 2- car boxyl i c acid
t3-[ (pyridine-2-car bonyl) am no] - Sadamantan-1-yl ;
-am de. ESI-I\/sz 443 (||\/|-I-H). In an analogous

- a p— o SN o ~r- A ~Nr—r—- "
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EXAMPLE STRUCTURE CHEM CAL NAME
6- Mor phol i n-4-yl - pyridi ne-2- oarbwojlic acid
W@ 20100ppro di ne- 2- oar bonyl) - am noi - adamant anl-RAFUs2009es0934

197 198 6- (4- Met hyqg- pi perazi n- 1- 0-

pyri di ne-2-carboxylic acid {3- Rpyridine-2-carbon y0-a

m n* adamant an- 1-0}-a m de
given free gecess to water, while food was linttted to 15 g of Bacon Lover's Treats (BioServ)
after raming/testing Monday through Thursday. Friday through Sunday, animals bad free access
to Lab Diet S012 Rat Diet (PMI Nutritton International, LLC, Brentwood, MO) until cages were

changed and food removed on Sunday.

Testing included multiple tests where each test was performed to evaluate either a reference
compound or a compound of the present invention. Reference anxiolytics included
chlordiazepoxide, diazepam and buspirone, which were dissolved in saline or water and
administered via SC, IP, and/or PO. Test compounds were dissolved in 20% beta-cyclodextrin,
and the pH was adjusted to 7 with NaHCOs. For each test, the compound to be evaluated was
tested at one or more doses (such as 10, 20, 30 and/or 50 mp/kyg) via p.o. administration 60
minuies before the test using an injection volume of 2 mL/kg in comparison with a vehicle
control group. Doses were measured in mg drug (salt form) per kg body weight. Data was

analyzed using Repeated Measures ANOVA with post-hoc Dunnett’s test.

Compounds of the invention have significant anxiolytic activity. For example, Example 1
showed significant activity in both assays (mMB EDmin 3 mg/kg; Geller-Seifter EDmin 10
mg'kg). Example 2 also showed significant activity in both assays (mMB EDnun 30 mgf'kg,
Geller-Seifter EDmin 20 mg/kg). Example 58 showed significant activity in both assays (mMB

b

EDmun 10 mgrkg, SC; Geller-Seifter EDmin 10 mg/kg, PO, and as shown in the following

tables.

Table 5 Statistically Significant Active Dose(s) of Representative Compounds of the
Present Invention in Mouse Marble Buryving Assay

Active Dose Statistical

Example my'kg (ST injection) significance’
1 3,10, 30 F{4 55)=19.6, p<0.01
2 30 F(4.585)=7.2, p<0.01
41 10, 30 F(4 55=17, p<0.01
58 10, 30 F(4.55)=19, p<0.01
63 30 F(4,55)=5.7, p<0.05
93 30 F{454)=6.8, p<0.01
94 3, 10,30 F(4.55)=48 p<0.01
25 10, 30 F(4.55=18, p<0.01
46 10, 30 F(4.55y=30, p<0.01

,,,,,,,,,, 18 | %0 ] F@455=11p<001



199 6-(3-Di methyla m no-pynic !din
-1 -yO-pyridine-2-carbox),4i I1C acid
w@ 3mpHOpNraG di ne- 2- carbonyO a nino)-ada ma nta PCT/US2009/050934
n-1-yl}-am de
4- Hydr oxy- 3, 4, 5. 6-tetrahydro2H[ 1, 2] bi pyri di nyl- 6-
carboxylic acid {3-1(pyridine-2-
ear bonyl) - am noi - adamant anl-yqg- am de
6- (3- Hydrjgxy=pyrrolidipg1=yI)y=pyri q{zg)e@; pt;grbpoxyl ic

acid O;- 19
| (pyrl U| ”iESL-
YRS 10 1226, p<0.01
183 10 {22y=4, p<0.01
185 30 F(4,55y=15, p«0.01
.......... 19 1030 1 F@A89)=11,p<001

" Statistical significance was determined using one-way ANOVA with post-
lioc Dunnett's lest or paired students {-test

Table 6: Statistically Significant Active Dose(s) of Representative Compounds of the
Present Invention in Geller-Seifter Assay

...................................................................................................................................................................

Active dose{s) Statistical
mg’kyg (oral infection)} significance”

1(7)=2.4, p<0.05
F(3, 7‘)=@1 8, p<0.01

© Statistical significance was determined using one-way J\N(J”\f A with post-
hoe Dunneti's test or paired students t-test

Compounds of the present invention were evaluated in vivo for antidepressive effects. An
assessment of depression-like actions was measured using a forced swim test similar to that
described in [V F. Cryan, e /. Neuroscience and Biobehavioral Reviews 2008, 29, 547-569.]
Animals used for testing were adalt, male NIH Swiss Webster mice (Harlan Laboratories
{Frederick, MD)), weighing 22 to 24 g, which were acclimatized and housed as previously

described with the mice used in the mMRB {ests.

For the mouse Forced Swim Test (mFST), mice were individually placed into clear an
cvhinders {11 cm diameter, 16.5 o height) containing 11 om deep tap water {23-25 °C) sixty
min atter the injection of vehicle or test compound, or 30 min after injection of the positive
control, imipramine hydrochlonde (IMI; Sigma Aldrich, St Louis, MO). Imipranune was
prepared with isotonic saline and test compounds were prepared as described previously with
mMB tests. Doses used were as described previously with mMB tests. The percentage of time
spent floating, swimming, and strugaling (“climbing™) was measured during a & min session.

Swint sessions were video monitored and analyzed in real-time using the Biobserve Automated

o9
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6-[ (2- Hydr oxy- et hyl ) - met hyl am no] - pyri di ne- 2- car boxyi i
c acid {3-[(pyridine-2-carbonyl)-
w@pilno]sadamant an- 1-y1} - am de PCT/US2009/050934
6- ( 3- Hydr oxy- propyl am no) - pyri di ne-2-carboxylic acid
{3- Rpyridine-2-carbon 0)-a mn* adarnanta fl-
-yl)-am de 6-[(2-Di nethyl am no-ethyl) -
met hyi - am noi - pyri di ne-2- carboxyiic
1 an@Gh el 3ad (B IRl Ryl Ry S size ranced §
FST dpg}g'gtrg% ﬁg&%@%{%&@g?ﬂ&%& ¢ @ﬁz}%f ﬁ%?g‘%%&ﬂn& l(lﬁ stz T aaged trom twelve
to thirtery btk NBeRs earbexyhial iacngldidy (bt fvah nyd-kpyodd weeh2- Data was
car bonyl ) - am naol - adar nant anl- 0-ani de
analyzed US\IEOGR Y, ANE Veh PR PRHRACIEZINC 41991 bi pyri cl i nyi -6 -
car boxyiic
Compogrdsdf 309 yresanbrprtgyiaddignei ot artibspieiy vaphierd] ndbamint ot 3
ma'kg, é@ﬂ\ f]‘l);%tﬁ"ﬁ‘lg{)(‘w ST }c/:{xsu }manﬁn fherlﬁfm (]
determiededinl 3nd- (\,ﬁv ARy M-y ﬁkwmee Pyneardbemyl )-a mn o] - ada
ma nta ri- 6-(2-Hydroxy-ethylam no)- 208" 41
An in vNRYREl R-cdnfRERO¥YIh: orashtdn{chtioh Gy Bl evBlkicd bR eridy the
car bonyl) - am noFadanmant an-
followtgge, F@Qlwgﬁ@@a@p@m ”h‘ét*’h&’l‘ﬁm‘ wral animal models. The following

behavi ’P\yc{f LG d&a {82 X.ﬂlxqvn 10 deeREES derermi mwf t.hc, m‘h oy of a
PR Rl Erepa i Y T R AR dper i

comporintdalt mlka:i;ﬁe&n( B E'Md)mtoxgeapﬂhe payﬂraqpmm@)w dﬂbﬂhr 8;— m&eaﬁe
rboxylic acid C3- 210 6- Mor phci i n-4-yi - pyri di ne- 2-

CompoSRis®gyd zhleexﬁiblnddao can be ev aiuated in vivo for anxiol ytlc effects using a Hght-
34(. 6-net hyl - pyri di ne- 2-car bori yl%” ar ni nol - adar nant an

enlnm,edlb}yﬂya&hﬁsbqegevgm@gmﬂy}gﬁ}wye@ﬂh@ﬁ atker and Davis. Brol. Psyehiairy,
1997, 4'9 -{z’% —l’ﬂjo & %HQ’% 4(1& %'dq d[n?(f natcid LOHFI&CH( nof %kté}ctai muscle groups

enz

in rexpﬁﬁmé o2 Ig Exﬂmsl@tdw{;)m ﬁ:ﬁl&ﬁﬁ“}hyisa}ir.ln@mwﬁy{ h}djdﬁlfﬁj& -caahbaxyd, but
ile acid [3-(3-fluporobenzoyl anj no) -ag{ra
sound igmEst. W@F@k\y%}?@mﬁo %ﬁ?ﬁﬁ@)tmﬁwlwwéﬂ ¢ thb%y’lq“éi %i’&‘f‘cﬁ’”m of

sufficieh (?’imé&af Luar bﬂcb'e N4 mﬂE@ﬂh nlﬁj\)ﬂ]mﬁlgé DA 1%5;51)11!@(3 Ybdeitd 'HJQE? light le

increase the startle response 1n nocturnal species such as the rat and this effect does not require

‘xtf%uucaé mwmt%ame 6} (0, 0‘3? Was

any pre~conditioning. Anxiolytics — an agent that relieves ansiety - decrease light-enhanced

startle.

For the LES test, an apparatus consisting of a commercially available soundproofed startle
chamber {e.g.. SR-LAB™ Startle Response System, San Diego Instruments, San Diego, CA) can
be used. Alt experimental events and data recording can be controlled by computer program
(e.g., SR-LAB™ control anit). Rats are placed within the startle chamber in a small Perspex™
cvlinder, slightly larger than the rat, which is attached 10 a base plate containing a strain gauge.
Vertical movement of the rat such as occurs during a startle response results in deformation of
the base plate, which generates a current in the strain gauge that is proportional to the size of the
movement, i.¢., the size of the startle response. A loudspeaker is placed directly above the rat to
provide background sound and stimuli. A hight source (2300 - 3500 Lux) is located in each

startle chamber.
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6- Mor phol i n-4-yi - pyridi ne-2- carboxylic acid

[ 3- (3-fl uorcbenzoyl am no) - adamant an- 1- y1)-am de
W@2(140Msthy| - pi perazi n-1-y1l)- pyridi ne- 2- car borg1/U82009/050934

acid [3- (3-flucro-benzoyi am no) -

adamantan-1-yil -am de 6-(3-Dirnethyla

m nc-pyrrolidinl-y)-pyridine-2-carboxyiic acid

[ 3-(3-fluorc-benzoyi arni no)- adannantan-1-yli-arnicie

The LES 'tél% %Qﬁs]%?sy 8w -Brhel LAY @1%5" Withe iﬂhpg BYLAGIHY i lights on) of
carboxyltc acid

which th&fi(sB 5 fbibotes berfzclydbanhiig) Jadamahich me&mn}ﬂ d nedgerofi CVG dB intensity
ne- 2-

yrreijdin-1-0
ts prov lgﬁfywm hefartes-Aiahe el pl gk baigrsel bplicit ABFimglgipmnof 10 dB
are presefitel] 1& hal%ﬂﬂifeqm g m%fx( %ﬁé\@&wxﬂﬁz R RN L ABs R presented in pseudw

pyri di ne- 2- carboxylic acid
randomBEfpyr 8 ohieneacd daalls@wsepaxamdrbo] 15-Adsremtsaiibd srial h-pamx@ei 00, 1

or 110 %fgfstﬁg ? Lﬂg:wa%]l { gg_ﬁ?er O' | F gﬂg%gx 5¢ aialrgﬂn%a BY{{ difpu presented,

re bultmG &k Do) rediBnBOl 5 @&ﬁm&ﬁtﬂﬂim%@ vafRolElisht or noise separates the two
rg\ - Di met hyl am noet hyl am no) - pyri di ne-2- carboxylic
SESSTONE Cf @aymom@gyrdt@pmbzhat can be use mdudeb male Rp: Wister (Hang) rats (180-

280 g w ?g(hg _g&%%l ' O\a H‘]ﬁﬁ%‘é}“ t‘h%" Nty ?\Un)u% wel Uﬂc Ange per trim gi ‘3%4}}(9 ief&éule
Janvier aIC& Gefkst-Saini-Isle, France). The rats should be allowed to ac Lhmatm to iaboratory
| (pyridi ne-2-carbonyi)-am ncl adamant an- 1-y1) - am
conditiggus @ legit iy bekore \ppnenyvith §pe ;ucgyﬁmdoq:«cﬁ@ndzweig: r«b@,&yquuéatmn
cond m&%'bﬁf gﬁgh Rg%[lf) il%bln% %L}Q@[ipsgﬂbyd hrtfe Wientific literature and/or known to
those blﬁHEEC(@ iMetloxy- et hyp mat ny| am nol - pyri di ne- 2- car boxyiic
acid {3-Rpyridine-2-carbonyl) -
The oudil Meh-tadamse patfolm)d fecafed€or 40 ms starting from the onset of the startle

3- Di r net hyl ami nopr opyl ani no) - pyri di ne-2- car boxyiic
snmu]uac haeq guipples ifg igeorded foreach trial ‘the dverage response over the'whole

recerdn‘?ﬁé?x‘?ﬁ}'&]}e p@ﬁﬂ &%m@g CIE I I t&ﬁeXQ{:@sg&he. The startle intensity is

caleulated for each rat by averaging the 8 trials of each type under dark or light conditions and

calculating the percentage increase in startle amplitude (average and peak values) caused by light

(LES). The time to peak respounse 15 a measure of reaction time.

The test 15 performed un-blinded using, e.g., 12 rats per group. Testing includes multiple tests
where each test is performed to evaluate a reference compound (e.2., chiordiazepoxide),
comparative compound {e.g., pregabalin) and/or a compound of the present invention. For
example, in test I, a known anxiolytic, such as chiordiazepoxide and pregabalin, is used,
tollowed by test 2 using the mGlaRS antagonist 2-methyl-6-(phenylethyvnyl)-pyridine (MPEP),
and then test 3 is performed using a compound of the present invention. Alternatively, each test
can be performed concurrently, or in some combination of sequentially and concurrentlv. For
each test, the compound to be evaluated is tested at one or more doses (such as 1, 3, 10, 30
and/or 100 mg/kg) via p.o. administration 60 minutes before the test in comparison with a
vehicle control group. Prior to testing, test compounds can be tested for solability by cold

stirring of the highest intended dose for 10 min i distilled water. I soluble, distilied water can
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6-[ (2- Di net hyl am no-et hyl)- methyl -am no] - pyri di ne- 2-
carboxyiic acid {3-[(pyrdi ne-2-

W@ 2rboOmgr) - am noj - adar nant anl- i)-am de PCT/US2009/050934
64(S) - 2-Hydr oxymet hyl - pyrrol id in-
1-yl)-pyriciine-2- carboxyiic acid {3-[(pyridine-2-
carbonyl) - am no] - adamant anl-y1} - am de
6- ((R) - 2- Hydnxynmet hyi - pyrrol id in-1-yl)-pyridine-2-

serve as’ I%[ QQﬁ%’i' G ﬁgéiglfit ]&L QLQY{ (BxﬂJBJL ng ta(n e ”é‘s%a’dﬁd in{.2 "-“’f
hy drovmtﬁ;b}dh\éim reklylioye GYRNA) IndisRiglariox ViDbwes am gk ﬁ13p;{1(.qby~. weight to

ca.rbon 1-yiy
volume W) RRE RSty TRy B a0 P A SOC BRI & sabign or
separatdl P el s[h@&l‘ fﬁ? Kb R%6 5(&11118@11123!,1%}36“ sion.

carb -amno]-a amantari - -, ,,, 232

5 For eaLg éﬁ%&é dEﬂa’T?&Ji‘:}{l &H‘l{‘- %%HM 1@35'11 WK g%‘ixl LA U v SR fising
unpair L(i S{Q{’(eﬁi- bf\fﬁt iyl -Hiyimi odi n e:-oﬂp odll beaydy fea%rﬁ\ﬂ&ﬂatr;ﬁdamﬂﬁxanealh treated

group ﬂt‘Fe‘t“WP‘t‘a?ﬁ mﬁle bgﬁcpgxp H da a’y}g}ét)g,j}} g 1dg qna uxms, paired Student's t

tests. 19 1(6-nethyl - pyridi ne- 2 car bony1) - am ncd-
~ adamantan-1-yli-amde i-

The *¥ &ﬁ}kzs ﬁ&?tﬂél al H(% Iﬁ%% s,a 8)01 al. f?)si{agopfﬁjgramif _ﬁ‘ldi }9’*1 é [-7}

10 can be ksad € &etedttanctab.bs@ rmyﬂ.\);t}am mﬁim ;adlaﬁﬁﬁctaa@e anxiolytics mueaxe punished
drinking. In the test, rats are deprived of water for approximately 48 hours and are then placed
individually into a transparent Plexiglas™ enclosure (15 x 32 x 34 cm) with a floor consisting of
staintess steel bars (0.4 cm) spaced 1 cm apart. The back wall of the enclosure i1s made of opague
Plexiglas” thereby concealing the observer from the experimental animal. In the centre of the

1S opposite wall, 5 cm above the floor, a metal water spout protrudes into the cage and is connected
to one pole of a shock generator {Apelex: Type 011346). The other pole of the shock generator is

connected to the metal grid floor,

The rat is left to explore until it finds the water spout. Then, every time 1t drinks, it receives a
slight electric shock (1.7 mA, 1 8) 2 seconds after it starts lappiog. The number of punished

20 drinks is counted during a 3 minute test,

The test 1s performed blind with, e.g., 10 rats per group. Testing includes multiple tests using

reference compounds and compounds of the present invention that are prepared and administered

as previousty described LES test. Appropriate amimals for testing with acclimatization

conditions are, for example, the male Rj: Wistar (Hans) rats as previously described for the LES
25 test. Data is analyzed by comparing treated groups with appropriate controls using unpaired

Swdent's t tests.

Antidepressive effect can be evaluated using the Flinders Sensitive Line (FSL) rat in the FST and
social interaction test as described in [D.H. Overstreet and G. Griebel Pharmacol Biochen

Behav, 2008, 82, 1. 223.227]. More specifically, compounds of the nvention are tested at
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1- | am de 6-(2-1Vl et hoxy- et hyl am no) -
,3-zi:""sr:-,7-pyridine-2-carboxylic acid {3 ------

WQ 2010011570 =, y-, , - 1(6-met hyl - pyridine-2- jF: PCT/US2009/050934
car bonyl) - am nci | - adamant anl-yl } - am de
6- ( 3- D net hyl am nopr opyl am no) - pyri di ne-2- carboxylic
acid
(34(6- et hyl - pyri di ne-2-car bonyl) - am noj - adanmant an- 1-

I tlpi%gég(,gf & Lglgxrgbk)gy r’r% mr%/&r 4 ﬁcr)oblx p&cpdnfa 11‘70% HﬁP«gcta—c‘s«‘étiedextﬁ u and

against caliblexyhire. de kddition to an FSL vehicle umimi group, Flinders Resistant Line rats’

nmet hyl ri.cline-2-carban - am naol - adaman 1-
vehicl Q)qu]’[r\grﬁl(a,g) i)bls m@(/} Test compounds are a m?mmrﬁd daily by IP mﬁu%m(’f‘ mg'ke

injecti U@ (‘}({B)e‘) %m"bﬁdtﬁq%y ARV PrERbd ishe doovdh dnB¥bdSH DRrBrced swim tests

boxylic acrd
on Day {13 I3-e4 M1hw3:expw irgedtine-0B-[&ar boay ddscabidiol adarmntaintadebel
r banmoyl - pyrroiidin-
2005 248 &yﬁﬁ Fame "é’“‘car‘ E%fzm‘eugc. d
t hyl - 1 di ne-
inxml%grqgé@y?; EPEERSHY &eﬁgmﬁ sgrl,af eyzil}zatgqlrpdgsz a paradigm for decreased HPA

axis tee?%z(c% {??‘i Qaé{“%%:lﬁiﬁﬁhg ﬂ‘g%é&ﬁ)‘th 5 iP¥dd B1eBET. A1EFRERN YAl AGhdchronic

pyri di ne- 2-
delivercall ivongds)eram indhe drddmmgntalet, causes anxiely~ and depression-like behaviors in

NHEE, Tg? éﬁ)iiﬁlot g‘%)ééﬁgt‘ of %@%?ﬁ%mgﬁé% gzﬁhxihfgi%;ebéﬁgén X g{iii%{)t alow

dose "@ﬁzfzﬁ )%ﬂ'@ﬁm SRRsTel 1Br folir & &4/BY haBRNhcHPY: frhﬁin@@ﬁaduded akxiety- and
"' Ncarboxylic acid [3-(3-fluoro- i,

depr es\mn-m\e beb@wgwmﬁﬁ”ﬁ%{), NAGE arvmpe sipin as mdymedépqu&cxea\ed time spent

and mngbe(r of en.t.nes m¥o S‘&M‘r%i R ::R"xm? during the 30 minutes open field test (OF),

whereas total ambulation was unaltered. Also, the latency to feed was increased in
corticosterone-treated mice submitted to the novelty suppressed feeding (NSF) paradigm. As the
corticosterone treatment did not alter food-intake in the home cage (tamiliar environment),
changes in feeding latency were not due to changes in appetite or an underlving metabolic
abnormality. Importantly, the adrenocorticotropic hormone {ACTH) and corticosterone {CORT)
response to an acute stressor (0 min forced swim test (FST)), measured as plasma-
concentrations, was blunted in CS7BL/6NTac mice. Theses resulis were confirmed in CD1 strain
mice. Three weeks treatment with the antidepressant imipramine (40 mg/kg/day 1p) and
fluoxetine {18 mg/kg/day ip) reversed the anxiety- and depression-fike effects caused by a seven

weeks corticosterone treatment in the OF, NSF and FST.

In such test, 240 adult male mice of C37BI/6Ntac strain (Tacome Farms (Denmark)), 8-10 weeks
old, which are allowed to acclumate to the facility for af least 1 week prior to testing (e.g., 5 per
cage under a 12 b (06:00-18:00) light-dark cycle at 22 °C) with food and water freely available.
A compound of the invention (30 or 60 mg/kg, per day in chow), fluoxetine (18 mg/kg per day i
drinking water) or vehicle (0.45% B-cyclodextrine, BCD in drinking water) are administered to
mice treated via drinking water with etther velucle or corticosterone (35 yg/mbL). After 7 weeks

of treatment as indicated below, mice are tested in the following behavioral tests: OF, NSF, FST
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(1 -, met hyl -am nol -pyridine-2- 2-,--- -fs |
4, 1carboxyI|c acid [3-(3-fluoro- k",.,,N,,,,,,,, |,
W(1201p/011,57q benzOYl aM n0) - adaMant ar k1- yl]-am dePCT/US2009/050934
6- (2- Acetyl am no-et hyl am no) - pyri di ne-2-carboxylic
acid [3- (3-fluoro-benzoyi am no)- adamant an-1-01-am de
6- (2- Met hoxy- et hyl am no) - pyridi ne-2-carboxylic acid
[ 3- (3-fluoro-benzoyi am no)- adarnant an-1-01-amni de

and suc?dsl: Qélldme ;EJ&BM%&%YH& Ltntﬂ?/s bml‘tt.d valth gither PCD or corticosterone (35

ug/ml. )l?ovéxﬁvxﬁl}té(lﬁ ahenzextaf HQ\)CL&G@{TEUQ aflcelper group). Thereafter,
6- (3- Di met hyl am nopr opyl ami no) - pyri di ne-2- carboxylic
adminisygion pah@s: p(,@}i@uﬁ@ﬁ@t@g,xp@]miqﬁ@yu%@gc}rgmeame divided info 8 groups of

30 micglibhde J;?mtawfgp%g@qgawam fret hyt - ami nol - pyri di ne- 2-

I C aci uorc enzoyl am no) - adanmant an- 1-

m de 64(S)-2-Hydrogyrnefhyl pyrrol in-1
Week (-8 e (R0 PYE

o b?é}S fiuor obenz%l am no) - adamant an-1- A-am de
vehicle (PR - 2. Hydroxy tRyi byrrol kJ in-1 -yl)-pyridine-2-
carboxyiic acid

vehicle {LPB- T | uor obenZBYIeARFNG) Pedbmant ari - 1- y11- ani de

64 Sg 2- Car banoyi - pyrrolidi nl-yi)-pyridi ne-2-carboxyi i
vehicle (f@i d [ 3- (3 fl L@@tmmm@wmﬁe

adamant an- 1-y1) - arni de 6- (2- Car banoyi -eth yia
vehicle gBOB) pyri di ne- 2tesarcogpophil olapipdte| 3-

(3-fluoro-benzoyi am no)- adamant an-1-yii-am de
3Spg/mtaddaoyt dostegied vételp (pyri di ne- 2-

car bonyl) - am no] - adar nant an-y1) - anm de
3Spg/ml.fday corticosterone fluoxetine, 18mg/kg

35ug/mlb./day corticosterone test compound, 30 mg'kg
35ug/mb/day corticosterone test compound, 60 mgrkg

Mice are tested in the behavioral paradigms in this order; OF, NSF, sucrose splash test and then

the mouse FST (15 anunals/group).
The Open-field test

Motor activity is quantified in Plexiglas® open field boxes 43 x 43 em® (MED associates,
Georgia, VT) over a 10 min session. Two sets of 16 pulse-modulated mfrared photo beams are
placed on opposite walls 2.5 cm apart 10 record x-y ambulatory movements. A 40-W white bulb
placed in the middie of the room provided around 200-Ix illomination at floor level. Activity
chambers are computer interfaced for data sampling at 100 ms resolution. The computer defined
grid lines that divided each open field into center and surrounds regions, with each of four lines
being 11 em from each wall. Dependant measures are total time spent in the center, the numbers
of entries into the center and distance traveled 1n the center divided by total distance traveled.

Overall motor activity is quantified as the total distance traveled (em).
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6-i m dazol - 1-yl - pyri di ne-2- carboxylic acid
(34(6-net hyl - pyri di ne-2-car bonyl ) - am noj - adamant an- 1-y
wajetamieo WO 2010/ 011570PCT/ US2009/ 050934 255PCT/US2009/050934
6-i m dazol - 1-yi - pyrdi ne-2- cattoxyiic acid
[ 3(3-fl uorobenzoyl am no) - adamant an- 1- yli-am de
Exanpl es 256 and 257 in Table 3 (below) were nade .via
Scherme 3 fromInternediate 8 and comercially
)2 [ Or {-4-f ], uoro-phenyl) - pyri m di ne-4-carboxylic
]htxaﬁyg‘%@ﬁé%%a”Qtde yr|n1d|ne 4- car boxylic aC|d
pecti vel

The n a\é?tpﬁgw £ bbbg} }(ﬂ Lmngl (ﬁ ﬂ% A i3 ‘t%é%j‘f b?gmg&l i %Ig {cgmf&%n g motivations: the

drive mr@t I thB Y& 2F DendrinCREDO8 Y i teds Hridhad amra-hmdte;ﬁs abelen eating
Pypothetlcal Co pounds of the In "in a simla

15 used wﬁﬁh@dw of exaripiibe bghaviy apives clasgead poxiplytiT dpigs ds;uwb it. The

N _ I 4d1€ XY fyh- ,
NSF méﬁﬁg@\% cﬁﬁ\{\ b H&%Q?%g{do %{‘Xhéﬁgsd%'@'gﬁ%qé@(@6?‘95‘%)-; ¥b45. Briefly,
the ththgl?lﬂﬁzﬂm tﬁm&h&a}lai&mﬂndtﬂ&lw maﬁ{bm)chi d'hadiodsis ceueld asth

et hyl - d|n - 2-car box ? aci d,
appmmgm Ly hyP %r‘?‘?ﬁ P ﬁ@ n%alrx% }(?LE 135f\dpnor to behavioral testing, ali food
is remof ec“ib 1 th@ﬁ&ﬂ@ﬁ:{}réél APHE! tmxéj&){qgm%acﬁ EQ?%JIE: 1% cﬁ‘?béjd (ré&gular chow) is
| uor onet pyrim di ne-4-"car Ic acld

placed @; a nﬁmb unm@tdﬂlymnwmamnﬂbuﬁh@wmw thechaac iAd, anama is p laced in a

comer abiiinge TG PR UHE LB Re ST AT g OH R, T o SRt Chewing) is
scored whéY Qe indRSe isSUGRy 88 113 HEM BELasAr TBADWA th BYS bW AR 8paws,

4- chl or o- 2- net hyprrl m di ne,
lmmedngtebmfmrdnaxmr mﬁ pmjmwg@ﬁqmed tqotgaf:m ke gage and the amount of food

cunsuméhlnb W (:)m mH lﬁldgg%qxhyfgyf%)g}zl‘in}?gmpgﬁrg) \gw are tested doring the hight

period. Be€h@bfideptdstdnt Lot @BLRNK hpyradbnesiTetisnt dpeeire 0ne $&ding drive
of 15Schene 11, in a simlar manner to the synthesis

is assesgrl Gypebrpiggparealy in thyr pempe pw{&w@pﬁwm tronment) immediately afier the
r L, iate 12,
test. Ihgxb( th{rﬁﬂ{nﬂﬁ o?i‘ %ﬁi J?)R %ﬂ}’éécﬁ%\% 1111%3%1‘1%& é! &E%P&id
010/ 01157OPCT/ U82009/ 050934 Exanpl e 280:
Met hyl - pyr azi ne- 2- carboxylic acid

dr ox
The go{ommzz {'mm z\ ass swdt A e’ gnd of the corticosterone regimen {end of seventh week}

Spkesh %

i the presence or absence of 3-weeks of fluoxetine treatment. This test consists in squirting 200

wl of a 109 sucrose solution on the mouse’s snout. The grooming frequency 1s then recorded
The mouse Forced Swim Test

A modified forced swim test procedure as described in [Dulawa et al., Neuropsychopharmeol
2004, 29, 1321--1330; Holick et al., Neuropsychopharmcol ., 2008, 33, 2: 406-417] 15 used. Mice
are placed individually into glass cylinders Cheight: 25 om, diameter: 10¢m) containing 18 ¢m
water that is maintained at 23-23 °C and videotaping will be for 6 min via a tnpod-mounted
camera positioned directly on the side of the cvlinder. An increase of swimming and climbing
has been linked to an activation of serotoninergic and noradrenergic system in rats fsee, e.g.,
Cryan and Lucki, Pharmeol. & Exp. Therap., 2000, 295, 3, 1120-1126] and in mice {see, e.g.,

Dulawa et al. (2004); Holick et al , (2008)], respectively. Therefore, the predominant behavior
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benzoyl ai ni nol - adamant an-1-y1}-am de Exanpl e 280
can be nade via the process of Schene 9, :w pat, as
WO 20100¥570 St ep | : 6- Met hyl - pyrazi ne- 2- car boxy| PCT/EH81009/050934
13- ( 3- met hoxy- benzoyl am no) - adamantan-1-yll-amde 0 H
N 6- Met h. yl - pyrazi ne-2-carboxylic acid
343- net boxy- benzoyl am no) - adamant an- 1-y111- am de can
be made from customary am dation of commrercially

(swimn ¥ Jn?ﬂJbﬁ tg oPEMﬁ{SY: Sg%&’uii Wgw% Al ﬂ%te_{ gﬁxdéﬁk‘?m %gn tesfing

I't acl
period. 5St ep 2: 6- Met hyl - pyr azi ne- 2- ca boxyl ic acid
13- (3- hydroxy-benzoyl anitio)- adanmantan- | -yl |-am de

ﬁ‘mxmlsﬂQﬁh H\ﬁh hfylértxeﬂmtﬁ@dnﬂ\% eLalidich @Xinb itkesa @l dlidnd &stﬁh Y] y&ocial interaction
-b e ami _no)-a d am antan -1-yd be
desc anecbs@dﬂﬂ:“y Tﬂﬁégd Bys‘t‘he{a’tfﬁ.ﬁ‘ﬁt” Gpriad of Pharmacology, 2{}{}3 4( 3, 35-53], and

@ e ST 8 RN 48 o BT ARINEFIE

PharmaBQ]ﬂ@y,l\mf}h,yf!mpymhzi'.ﬁi@,- 2-carboxylic acid
(3- 13- (2- hydr oxy- et hoxy) - benzoyl am no WO

Parkinsd04 81043 BTOPELY 1SR 0% 0B0Q 8hurikll ﬁi&fﬁﬁﬂ}(oMﬁ\,S@mbU P in rats as
reaction of 6-Methy lrii‘{? yrazi ne-2- carboxgllc acid
i

describgl jnd Enjid esxefsériziayl b minayl.dd8kaht 43 Tyl -Hie eepeamgntally
mduc cdzatx(nhalbﬁky g %S ﬂ{ %ﬁﬁlflﬂ%‘y )l &hﬁgﬁﬁ prg{kn%%hm ¥s dcsanbud m [W,

ot ect
Sch uitztffreat Yeambhiod L 19S2 eIy, abutlgh a’m}mﬂhmmpﬁhmﬁ déﬁa(nTthﬁEs)L es to damage
coul d afford the title conp
Ldtcgho&nﬁg@xgw mﬁwla%xrﬁh]émg %g} b‘&?{‘ﬂﬂ“i t(l) g(wladlfog I%@ deficiency in animals, a

desmbegtﬁf% (DY Hr Rx¥erBLR9X¥p- RENZOY | 59A NoY cadaaat sy hnl s%“h%%éiamd by

measuring the neurotoxicity induced by 6-hvdroxvdopamine (6-OHDA) as described in N,

Fher., 2009, 330, 1: 227-235; and L. Chen er ¢l Brain f\es., In Press, Uncorrected Proetj

available online 21 June 2009 doi 18, 10164 brainres 2009 06 0401,

Fragile X Syndrome can be assessed using the fmr /™ “* mouse model as described in [QQ.J. Yan
et . Newropharmeacol., 2005, 49, 1053-1066] as well as the Fmrf knockout mice with a
selective redaction in mGIuR S expression as deseribed in [G. Ddlen ef ¢f. Newron, 2007, 56,

955-962].

Preclinically, animals also can be evaluated for blockade/attennation of symptoms associated
with schizophrenia. Positive symptoms in agimal models of schizophrenia can be evaluated by
measuring changes in the overall {evel of getivity of dopamine (DA) activity with concomitant
parailel changes i locomotor activity as described 1n {R. Depoortere ef af.
Newropsvchopharmacology, 2003, 28, 11: 1889-902}, D-amphetamine (AMPH) and
phencychdine (PCP) via induction of model psychosis or focomotor hyperactivity as described in

[W. I Freed ef al. Newropharmacelogy, 1984, 23, 2A: 175-81; F. Sams-Dodd

Newrapsychopharmacology, 1998 (2, 1. 18-25]. For example, Depoortere ef al., 2003, have

described tests for evaluating locomotor activity, catalepsy, climbing and stereotypy, which
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Exanple 281 in Table 4 (below) can be made in a
simlar manner to Exanple 280. Exanple 282:
wW@2@mennsie pyr azi ne- 2- car boxylic acid PCT/US2009/050934
(3-13-(2- hydroxy- 2- net hyl -
pr opoxy) - benzoyl am nol - adamant an- 1- 11) - am de
Exanpl e 282 can be made from
6- met hyl - pyr azi ne- 2- carboxylic acid

relate tcgg’es@ L%f@?@%@?!\z %{d @W&l&‘ﬁbct @gﬁg@% %ﬂg@m%élngé'&n%gm f sShh

typical @l glypical antipsychotic cﬁzmo« Attenuation in apomorphine-mduced ¢ Imbuw

3-(2- b t | -
Sttlﬁ(}t‘,gpé ang&pwﬁg?\ gﬂ%pf?i(% %‘?%%to%?r‘ iqrﬁ%ggg \aplggfgmal % dllaé%@y IRACOL,

,ffmmw{z?’&(}xﬁn Ny ggpxy- PQ%%'&H‘\F‘@) pQRERTRAL A5 ok Ly @n‘s‘ 487.047

tep 2, Exanple 280) with 1-brono-pi opart-2-oné in
Additi omm mmﬁn ebampmnmﬁdﬁluzzmﬁsems u:u‘nbm amm mtasOngCsocial

\rllgrauﬁéz 15191&1‘ 1B bg(fg cn?cco %MPGA ania; omsts such axriqillﬁ As Ruut hed 10 F. Sams-

Dodd, §9943n44: 0X0- pr opoxy) - benzoyl - am no] - adamant an- | - y1} - am
ide. Step 2: 6-Methyl-pyrazine-2-carboxylic acid

Cognitil eo’sx]n?? )t()gls%yg{eg{o’x 7, %ngﬁé hg ‘f.’lﬂfs@ R%?&y kfz, 1ﬁ‘lgle§3i ‘s disease, can be evaluated by

berizoyl am nol - adamant an<1 -y ,
such mnqwh as i!l¢ ]“e:ué*rmdu@m:rw-Pa,wmhmx desmbed in iT 1 Gould ef al. Behay,

Radial &nﬁ %a&m&r&a% )Pbﬁﬁél@bdn R @m@}rm %ﬁ@m& amaéfs wb 2 l33-4ﬁj
-am de with MeMyBr TI-1F or ether at 0 C couid

while sgetig] eeter ﬁr@:eﬂmm@\ @@d@@mmaa o by exdhyatedon theldoris watermaze test as
desc nbcpc},zmaﬁmgéxf um; 'V?nm’ 19‘§E gzl)uh{w{ycg Q?%icin;ﬁ! ¢ {(EFE uy )l \em "OSCE.

ama 'n’i

1996, N5EP(@J’{}%~%0]?8’%3lé1sp'Easﬂk§ i n( bﬁh@@ﬁmﬁﬁﬂerhﬁzﬂ&@ﬁ a ldlt,@ar water tank
simlar manner to Exam 3l e 282. Table 4: Hypotheti cal

(150 enpdipstan aad 45 cmriershils FPRd PRPEDOWAEY Mate Apd pIERgIRed at 26-28 °C
. clde Iy & . 2

with an%grz%ogﬁ%t&gx%n no&xﬁj&%&tﬁfrgnfi frofro from. ti&e perimeter and always in the same
positiotbt Freint banestb nied hyfapy pédic mex - "C?m‘ b@ﬁcymmn&ﬁ*luﬂmquu by addition of a non-

foxic c%a%“-_ip%f( ’Pq%ﬁ%%ﬁi}@ }%\gqrieggy er)t/fxgerylu FIB 'l)(ij(!;%glg gx?\gggieli_*\g% n_uﬁgn ar%eg;iven a
single thannibd @gsﬁ%ﬁ I%Y!?xp&’s;h e ﬁ?\} e QF&QQHQ’ Ldssion consists of 4 consecutive trials in

am nol- adamant an-1- y1
the watgnTne.tdatio sapaetdilyhpiit azmné; Em’omah boxtythe amoiadlis placed in the

x-vatermé%_ %%}Se gﬁ%{%%g ﬁﬁg %E{;ﬂ% ezquc étr}?/m% the escape platform and alowed to find
the escape platform. The animal is left on the escape platform for 60 seconds betore starting a
new trial. If the animal does not find the platform within 120 seconds, the antmal is removed
from the water and placed on the platform for 60 seconds. During the 4 trials, the animals start
the watermaze twice from each starting point in a randomly determined order per animal.
Appropriate animals for testing with acclimatization conditions are, for example, the male Rj:

Wistar (Hans) rats as previously described for the LES test.

The trigls are video-recorded and the behavior of gnimals s analyzed using a video-tracking
systemy (SMART, Panlab, S L., Cornelia (Barcelona), Spain). The principal measure faken in

each trial is the distance traveled to find the platform. Secondary measures taken are the swim
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5- Met hyl - pyr azi ne-2- carboxylic acid (3-[(5-
fluoro-pyridine-2- carbonyl)-am noj -

w@aammnsan- 1- A- am de PCT/US2009/050934
6- Tri f 1uor onet hyl pyrazi ne- 2- car boxOc acid
{3-[(5-fluoropyridi ne-2-carbonyl) -
am nal - adar nant an- 1-y1}- am de
5-Trifl uororret hyl pyrazi ne- 2- car boxyl i c add

speed aixc? :,lcgl? fd ?55 Qiﬂg P%f&%(&igﬁﬁ%ggx)smﬁ] iioh L\cﬂ é alr Zbréi;[( yqu test group.

Tcsunnaﬁdlﬁldt.{s3m[l(1ﬁkﬂémm&yﬁf@uﬂﬁ-cBm@amkmmyiB)Lt)mpoundx of the pmsgm

amnal-adarna% n-1-01- ?mde4|\/bt yrimdin
mwntu@atlhg)to&g,p@pé% gng gd@{;g&tcrﬂ BHPEY WP]‘V Cﬁé%gd LES t(,st ml each test,

data 1s (ﬁﬁ[\ggﬂ‘m }:orﬁﬁj%rﬂ@r] @%ﬂ&ﬂ%&;@% ik ¥é}§(@@"cg!9m is u«ar&g one-way ANOVA

Trifluoro di'ne-2- carboxylic a
lm\e{ii&x [[Q&Bmf:tt NOtaepy ]idx 1n@e®e¢amp®w§pi v with the aforementioned Vogel conflict

test, in %Vlﬁ, tlaﬁggega Hﬂa‘é%&f%@%ﬁk&r gng%b%lr%)bﬁwrpbnnél&q 1 24 h before the test
{Day 11 Bolv {\@Tft@f&%@\ﬁg@@}%ﬁ&hﬁﬁ112n§1@ﬁ§@(-1d¥]h)\t.d rats {Day 2).
anm nc] - adamant an- 1-y1} - ami de

e\ddmnﬂ{ﬁ nx}zﬂl)' ﬂ%?}}egt é«‘a%bﬁ’i’ﬁlﬁh fieRO9 ohd HpdokhARN AEAFAEBIIERLA be

mant an-'1-
&Hbe‘f-%e& h}T )] efaiwowohretehyuh :pytm amaglmma plasac bomyimcecamnd’ed (OVX) female rats

as desc%g’: (1f?"f[HJ 9155%5 %%ﬁzﬁéhig? gg%n , >;« 2?0!}8 %‘aqi' ?I'e—'?l] Further,

chan ﬂlel% I@%ﬂtﬁ(l)!p@h@fhm%@m*@r@f R&izo éﬁﬁ@ﬁ@&%}% ckadide@¥ HEFive (3) Choice
5-Trifl uoronet hyl pyrazi ne-2-carboxylic acid

Serial Rﬁgct({gl. }mm}&;b@%(}sgw@gmrm@;l in ﬁd breliatran o Fapitiogearmacelogy (Berl),
1995, /{5, '\{E‘%hx )Zs;)m«»ﬁ?uf 000X G20k didoRI A2 33T de

nzoylamno “Adar hant’an
[ carbox iic acid -
Human W{{ﬁ:i’ﬁyéﬂﬂéf f?ﬁ’)‘ % fg: cognitive ( $€ases or dwor(d%rs I,Jn an&’ of the tests within the

skill of Y & A8 aA- car bonyl i am no} - adarnaritan-1-yl)- am de
5- Met hyl - pyrazi ne-2- carboxyiic acid {3-[3-(2-

Andl%ﬂ&y gﬁgﬁ% é,zﬁm '[531%1 ml@tﬁ BP QXML RERZMH AR Uhe “Chung model™) as described
i [Kim and Chung, Pain, 1992, J{?, w§‘§~3(ﬂ} Tight ligature of spinal nerves in rats is
associated with hyperalgesia, allodynia and spontaneous pain, and therefore constitutes a model
for penipheral newropathic pain 1o humans. Antihyperalgesics reduce these chronic signs of pain
hypersensitivity. Thus, in the Chung model, rats are anesthetized (sodium pentobarbital 50
mgikg 1.p.} and an inciston at the L4-S2 level 15 performed to expose the left LS nerve alter
cleaning the flank with chlorhexidine in spray. A cotton thread (standard, non-surgery quality),
disinfected with pure alcohol, is placed around the 1.5 nerve and a simple Ligature 15 tied tightly
around the L3 nerve. The wound is then sutured and spraved with CothiVet™ (hvdrocotyle
tincture spray) (Neogen”™ Corp., Lexington, KY). The rats receive a s.c. injection of Clamoxyl
{0.67 mL/kg) and are allowed to recover. At least 2 weeks after the surgery, when the chronic
pain state is fully installed, rats are submitted consecutively to tactile and thermal stimulation of

both hindpaws.
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WO 2010/ 011570PCT/ US2009/ 050934 5. Phar macol ogi cal
Eval uati on of Conpounds of the Invention Conpounds of
WO bEaop1s3ent i nventi on have been tested in vitPCI/HRH09/050934

vivo, and can be tested in vitro and in viro, in the

assays as described below. In vitro Assays 5

Rad/ A /gam binding aSSa Bi ndi ng assays were

performed as described in P. A OBrien et al. N ol
For m»:t?hg(rgﬁﬁﬁ n, gﬁg%ﬁga?sgﬂl%,%&gﬁ?%?an%%&tgﬁét&?& giaﬁféc 2% %lég x 1ESx 13
cm) on herodroat s tie emraﬁ&uspﬁ Naed e phe IMMAEN 168-0f BEQSIOR Wtrolles

NaCl hind pH 7.4 t final
Cedex, EW&W%B Iirligﬁpgé{ xs,k{%1quqagmﬁrt@%,figgft\?%mlcnq%arlgi%\a%fnd then the
lesi Uﬂe(g'ﬁttﬂhgﬁw ang (-t d & Qr% Hynyd QRV (’Juthi% A [Q%ﬂgm(ﬁQMh\* recor ded.
) EP) (Anmerican Radi ol abel ed Chem cal s, S.
This prou@lusteiis taratd ot biimds mgl the neab &trcops pamks uaﬂedia@dn M
[3H11 MPEP., nenbranes and either buffer or varying
For heac@io@oti s thopacdusgdiapdihid UgSaimiieConarre VAaclifial adhsisarof
6 ' t t h shaki No f
indix‘idqﬁ?ﬁ%‘nﬁvﬂbp{,@ér{? gfgce\ Ebdf \r}\ﬂ? t\ﬁrsiy }I-fi;{ff Waggoxll Q %\Flp&tgd gl a?& oolrc A rat is
placed RSB 4 RNef S Jwﬁ%niﬁﬁfeem; Mr\%ﬁéj% ngﬁf)bl?E intkreliGad hllltt‘ig{lfc& {96 =
(pr esoaked In 25% pol yet hyl enei m ne S nd t
10 mWigashedheh forned {uswmlgezaha' onm%m]m&hm thes tlerl e@ﬁfled li‘#hdmw and the
paw—wilgtitgsg%?lhatg%%ﬁ%ﬁgt%)%én a,_lé r(vg'ﬂ_'jef{_a i O (@t% t\yg\ﬁqtﬁggg«-‘{,ﬁgpg&e, the heat
source dQlionR@ cdinomhdaet A kktb@mdeur ve and Ki val ues were
cal cul ated according to the Cheng and Prusoff equation
3 l; g Fihe
Prior to%wK P% uln%?x g%l"hee[aﬁ%lgﬁgﬁﬁggag ale's gin uYteg%%‘ %nggagsﬁgm Fn of the
hi ndpamhﬁrdaup@,md ® ttdaen@ogragn firadthiod on dife reaisdif b wyamm thspavghe KA the

(ﬁg is [ t dI_SSOCI ti o {iolgstant at th g)c tori )
lesionedRing %?ﬁl polRsEREe Q‘P‘Eﬁ‘& A “soft“'}’]éf“fﬁ‘i h GLfieRsived rats per
group. %F@l 12?. a}ugvﬁﬂg 5(% Rasii 5&@ ?o@%lmﬁ;ﬂ i mﬁl@?ﬁ’e‘m étMﬁk’Mnss) rats as
previougly aigpgglt\eggor @@5! 81@;;' Festng zmmdfgggmﬂnnlg\y@twm%aqelmgme

compods i hhri BBkt B 6o BLoesTor 71 sliion s iesapfignd MPEP o

previoudiysRYcrited f@sthe {.BS (0@ gRI deEnOLarPRSidell U a abbRAlEEdnEpound since it is
activity The cDNA for rat netabotropic glutamte

an antilypeajesie vatly Wmem-@)n %gmﬁucg@%@ PHOS Al P ighgtes, and fibromyalgi
i3} hy ¢ asting © 3
Compol AL B P RIRIABE T o BYOL el BRRLL S T (s cant

perfornad dis@sokdsante Bwdt bﬁm@&%dl\@dnép@ekdﬁags}la zi\@dnmum(MMui of 1 week
(I'nvitrogen, Carlsbad, CA) th suppl enent s 9{
betwe et Bwtﬂ‘é“‘éaf:\fl S &0 INETERR L{@xpwﬁnmih & 1thy | s a{jﬁ?rp%x}tgﬂnp u%l conflict test,
in all ieE’@ rl*af%' ard %tp)éede%qgw b e }ﬁ‘é {ﬁﬁﬂtfgw §i1&lﬁﬂ€éi\0ﬂ§m¥k %J@Qach test.
CO, menty our hours prior ‘to assay,
For eac h é]hlusg mﬂei s edhaa wilhboarB8dzedbly Icolmpacke Wedtdd gioopotvith eppropriate

. S coa | y-D-lysine. Just prior to assay,
““““’*h‘é‘d‘i‘" uwgeéﬁﬂdﬁwagim cell's dye-loaded (25 JAL/well)
th 3 ttMFluo- 4/ 0.01% pl uronic ac i.n assay. buffer
ﬂdd;tm(‘;p_\gh RN Skt i pdl e siony 280 YiEt 4 Hﬁe(qygxllggg}i)m g glipg e Formalin
Paw Teb ng':"t 1@’11&!3{‘&%' s'ﬁgilzw dtl@sﬂjx(ga R PNEe LI]C}“IQLMQ éYQQ} Loyde %ﬁ( M%Qlwlaux
roxyet yl pi per azi'ne- V- 2- et hanesul f'oni ¢ aci d
1991, / ()HEISES% prh% 1ekE, 19icd W véman ssnltrmulamtat owaeiinn OBSA)foamdin (25 ul)
our .
into thegipSisllt B adtin teionsihdoge naal YR ekeRlsal 1oy e spent
buffer and |l ayered with a final volunme equal to 30
) 1Lfwel | Basal fluorescence is nonitored in a
fluoronetric imaging plate reader (FLIPR) (Ml ecular
Devi ces, Sunnyval e, CA) WItH an excitation
15wavel ength of 488 am and an em ssion range of 500 to
560 nmm. Laser excitation energy was adjusted so that
basal fl uorescence readi ngs were approxi mately 10, 000
relative fluorescent units. Cells were stinulated with
an EC20 or an ECso concentrat| on of gI ut amate |n the

o - Y o T
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20

30whi |l e FLI PRI C50 ranged fromO,7 TIMto 1800 nM
Exanpl es 164-178, 181-182, 184-187, 189- WD
WQ@RON0E1670PCT/ US2009/ 050934 194, 196, 197- 2BGI/WiE2089/050934

tested in the above assay for negative allosteric

nodul ati on: FLI PR m aX Mum i nhi bition ranged 63%to

997?;), while FLIPRICs O ranged from04 nMto 1300 nM

A positive nodul ator can be identified fromthese
mkmwﬁ '?ngg{r#i?:%ﬁ Q\ﬂw%&sg §iﬁ &Hﬁ%?@g@ \d iﬁic??xﬁ?&@%fg{}ﬂgﬂ%?@drﬂ phase)
and for g B utindmms ﬁm@&pdns:auﬁx afmi ieRcRabat2ovindextiaibiphed).

positive nodul ati on, having FLIPR EC 50 of 300 nM and

Fhe tesBid @eﬁbMedﬂﬂﬁxdﬁﬁMm@m Mo tapdranngf &ﬁ@oﬁﬁ@@@m&%ﬂ&%f testing are,
respectlvel){ in vivo .Assays Exanples 1, 2 and 58

for exanyieemalzdliu @R wivev Plesagolenginmi vryEIng 28 8ce Erarsrange per

LRl o (7 t | .
expennfeéose E‘E‘é‘g%ﬁé d;ﬁu L{{t)}({%sﬂﬁfunm&!@e} g {a??: aﬁ%ﬂ‘ﬁ@f)e@ak&%&a lgili? for the
animalskGBRhar m&@&ag&t TBhtogHetindsihyliakdedeband aifered@Ibmpdands (e g,

63- 67 d dified Gelle ft flict
Moy phu@e@sttong]@é%a e ppﬁm{r}\)@ek I%ﬁgﬁ@g&@j&ﬁwg}r ag rc]omégund% of the
present 1&%&%@%&9%@11&%%%1} Eiin e%%gn %Qfgﬂ)e e*.l\.@ﬂa?ecﬁﬁ lifi #) e bt o ??ewousiy
he I'nMB te m ce arles Rive
describ¢chipahal. Bmieﬁ faémadgmtzgmedl‘sl‘ﬁ) W nmu@hlpﬂhgs edBripadind0 cgmparison with a
ani mal r oup- housed jn a standar
vehicte {GET G ofoT R (oo Rg i Har ke et S0P rTyhe & Sarnd
dut mgtﬁk (@@ Q\s@f@ p.b9krdddnl SRR eONE. WRRKuRLIRToré QurdRlif S afiGs analyzed
‘wat er were provided ad/di/rum Aninals were
by camg\mwe@tedtg;mspsmﬂk@@nclgn@ntrcd@d@mysxag shpgied Mano-Whitney U tests.
treatment groups before testing. For each test, sixty
Multiplesdiatosis caf beevatlinged Iy thetek parioéntalelbicchenar anha}omye}itis {(EAE)

mode iﬁéﬁfﬁ%ﬂn ok Pl oy e e b A ‘éuad‘%ilteidvfmo

% ges containing 1 5 in of Aspen, bedding (PW

Those I'%ﬁél’} ’é‘rﬂﬂ‘ Wik eFWedPatl‘@“ﬁ‘é? ‘kﬁaééeq('?’@ Or‘r@?%ii‘fé‘é‘“ﬁ@‘r mf“’ be made 10

ﬁ\pwls %@ Qﬁggdﬁn%lgl 0)1 ﬂnE brbvlffond ﬁf@ﬁf}m{:@h H’?ﬁggg &d%\ﬁ%dlﬁ@ﬁlgns may be
cage. irty mnutes later, mce were renove

made xsﬁuhomn depsttting a@astharsph rtet tiniedettont hipéeldwne s cagekd iﬁ'eh ehe

er of f | y. visihle marbl es /3 .cove
appﬁ,ndwr § mbe‘d’di*’ a& B PR ERE G AU © §8 ﬁs@&f\étgmf bﬁﬁ)l?bdffﬂ bL{JpL of
this inv&kifdnve at the nunber of marbles buried, Twelve mce
Were tested per group, Testing included nultiple tests

Rach xe# %%Qgéezﬁ%&; trnlt tgg %&%ﬁ%&%ﬁﬂ%ﬁgh&n%%&\?%ﬁ I?lr’)éz:spzh{t QIQZ%\ books, patents and

patent ::mpmmmhg, iamdtqor dedclompo by defefenthien iy @sient. | nvent ion
Each conpound was di ssol ved i nmedi ately prior to
The preb@8 ippigeation RQA hqet\:ampmlﬁdﬁxt)mm A ;qﬁmmumiaiaf ing e benefit of US.
P present invention) or gl | ed wat e &‘QS) and , .
m\m%m}n\ﬁpg‘?@é%ﬂ\éﬁ Wi Iofs %}%ﬁ HIEeS f(‘%fh& a% 408 ppd March 17,
2009, 1&ﬂ91§9%1»39am1 19)1 i %e?&%?ﬁl%t%ﬂ?&%@b»( %@mr&r n m enfirety.
trapéeritonea % |nject|on at ‘the 1n ed
pretreatnent tinmes (| .. 30, 60, or 120 n1n
pretreatnment), Doses mere nmeasured in ng drug (salt
WO 2010/ 011570PCT/ US2009/ 050934 form per kg body
wei ght. Data was anal yzed usi ng one-way ANOVA with
post - hoc Dunnett's test. Mre specifically for the
Cieller-Seifter Conflict testing, rodent operant
chanbers (ENV-007CT, Med Associates Inc. (Georgia,
VT)) and sound-attenuating chanbers (ENV-01WD, Med
5Associ ates Inc,) were used. Each chanber was equi pped
with a house light, cue lights. grid floor to deliver
foot shocks via a progra gée shocker, (ENV-414, Med
Associ ates, 'Inc and food per. Two | evers were
| ocated on either side of the food hopper. Rats were
trained to only respond on the left |ever. Food
rei nforcenent was used (Dustless Precision Pellets, 45
ny, BloServ (Frenchtomn, NJ)). MED-PClV software (Med



10experinmental sessions and collect data. Prior to
begi nning the Conflict procedure, animls were
WO piwoalsry trained to | ever press on fixed ratPOI/US2009/050934

schedules (FR 1, 2, 5, and 10). Once ani mal s obt ai ned

25 rewards on a FR 10 schedule for 2 consecutive days,

ani mal s began training on a three conponent Conflict

schedul e The three conponents were as foil W5 ( 1)

an unpuni shed, variable interval 30 s (V130) schedul e
What ipflatraglisi5r ei nf orcement to reinforce | ever pressing on

a variable tine schedul e that averaged 30s; this
1} Apenipodndabdfoamdisr@t i on of 9 m nutes and was signal ed by

illum nation of the rear house light only: (2)

I medi ately foll ow ng >8\Jninute time out period

(TO that was signal ed Edf: f dar kness; responding

was recorded but was nefitfe

piewar ded nor puni shed,
(3) a punished, fix qwg 10 (WR 10) schedul e of
rei nforcenent that si ne

[ [ ousliz presented food and
foot shock 20 (0,3 mtA 500 every tenth | ever
press during a 3 mnute period-, this conponent was
signaled by illumnation offfthe rear house |ight and
cue |ights above each | ever. These three conponents
were repeated twice in the sane order during the daily
30 mi nute session Testing began when stable rates of

whargspondi ng were observed for 5 days (no signi ficant

trends up or down). Animals were tested using a
RatndRS qns&ﬁelsmdemn@mtl\oamwmysi\m clemmay;stemm arvl or
[n al served S. their own co % ei ved ‘
RPNt Rerep SApis APE PRI 4RI it 98 P‘f 6‘r‘ “‘gﬁﬁ’eﬁr‘ﬁf’@ y with
‘é@( B afboRO. HalleR! Qdmﬁ@ emﬁ@ flﬁﬂ&klﬂgm h %&%ﬁ}d"’@ﬁlﬁ%ﬁﬁo diatkyiamino,

Testing was perfornmed using
Spil agvie hBasvkhey. rarecyohyi @mln@m& SG*VHQ (Sh?ék'ﬂ& RIEBNHR®, -

PROBURRDR oL R §.{ﬂ§§*<§&0}f€n@£§w LR Bl Sr“Zed
i RIS PR 6 O KO RO s o00p BN A I halogen,

£e, e t - . deto 15 g
L eSRaeRaL NP AR B0, e ki

Crakyihetgrocedyi fig-C :.Nknhta@ammmt@lﬁ))mﬁflt sﬂﬁa@ll\‘eli}?r{d@}l\{ﬁ Caalkyl)s, -

‘\@k;%ﬁ& A BGR N e TR0 MR LR o e ™

cages were changed a ood .renoved on Sunday.
W Jﬁ Wg"i‘*ﬁé‘?ﬁﬁ&é&ﬁmoﬂ‘ Pk ‘Q’F‘@%‘s(%é% each test was

performed to eval uate either a reference conpound or a
conpetird.otdaHatyhpeduHe - nebent baranRiher ence
anxi ol ytics included chl ordi azepoxi de, di azepam and
buspiY - adetmiaoty | susples(diamyisdzamideal i ne or water and
adm ni stered via SC, LP. and/or PO Test conpounds were
di 86V vddb-adun2@¥ bettas(@ycttbdexbenzamidand t he pH was
adjusted to 7 with Nal-1CO3. For each test, the
comaUNd3-haahaievad ual B suamehblviasiedieat one or nore
doses (such as 10, 20, 30 and/or 50 ng/kg) via p o.

adr, v S(tlrﬁﬁda@lﬁn@@eﬂ@mh{bﬁﬁd{bﬁé@ﬁﬁudé}e test using an
|nject|on vol une of ./kg in conmparison with a

h}ﬁ*’ ‘P%Héxﬁ%t»l%é%Hﬂ(Jay We|1§lewere measured in ng drug

(sa orm per ght. Data was anal yzed
usi st-hoc Dunnett's
tee?gcgﬁ%§§% Qﬁ@F@%ﬁ&Ffﬁgen ﬁ%ﬁﬁ%§V§88|gnlflcant
anxiolytie activity. For exanple, Exanple 1 15showed
significant activity in both assays (mM 13 EDnin 3
ng/ kg; Celler-Seifter EDm }O ng/ kg) Exanple 2 al so
showed significant activity Hn bot h assays (mvB EDm n
30 ng/ kg, Celler-Seifter EDmn 20 ng/ kg), Exanple 58
showed significant activity in both assays (mvB EDm n
10 ng/ kg" SC, Celler-Seiner EDmin 10 ng/ kg, PO), and
as shomn |n the follomnng tabl es, 20Tab|e 5

~y o4 " 4= - A 2 s ~ o




1 3. 10, 30 F(4,55)=19 6, p<001 2 30 F(4.55)=7.2,

p<0.01 41 10, 30 F(4.55)=17, p<0,01 58 10, 30
W07 9, p<0.01 63 30 F(4,55)=5.7, p<0.05 BGI/B2009/050934

F(4,54)=6.6, p<0.01 94 3, 10, 30 F(4,55)=46, p0,0i 95

10, 30 F(4,55)=18, p0.0i 96

NA-(1 3-adamantylene)bis-(3-pyridinecarboxamide); or
a pharmaceuatically acceptable salt thereot)
2)  The compound of claim 1, wherein R’ and R” are both aryt.
3}  The compound of claim 1, wherein R’ and R* ave both heteroaryl.
4)  The compound of claim 1, wherein R’ is aryl and R” is heteroaryl.

§}  The compound of claim 1, wherein R' is aryl or heteroaryl and R” is cycloalkyl,

ketocycloatkyl or heterocyelyl.
6)  The compound of claim 1, wherein either R! or R? is heteroary!
7} The compound of claim 1, wherein either R or R? is aryl.

~ - . . . iy I
§)  The compound of claim I, wherein either R' or R? is cycloatkyl

9} The compound of claim 1, wherein at least one aryl is pheonyl.

10} The compound of claum 1, wherein at least one heteroary! is pyridinyl, pyrimidioyi,
pyridazinyl, thiazolyl, pyrazolyl, indazolyl, thiophenyl, furanyl, benzofuranyt,
benzo[clsoxazolyl, benzoxazolyl, benzothiazolvl, dihvdrothieno[3,4-b][1.4]dioxiny],
furanyl, imidazof1,2-alpyridinyl, indazolyl, mdolinyl, indolyl, isoquinolinyl, isoxazolyl,
naphthyndinyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyrimidinyl,

pyrrolo[3,2-cipyridinyl, quinolinyl, quinoxalinyl, thiszolyl, or thiophenvl.

11)  The compound of claim 1, wherein cvcloalkyl s cyclobutyl, evelohexyl, eyvclopentyl, or

cvelopropyl.

12)  The compound of claim 1, wherein at least one cycloalkyi, ary] or heteroaryl is substifuted

as previously defined.

13y "The compound of claim 12, wherein the mono-, di~, or tri-substituents are independently
selected from the group consisting of methyl, methoxy, dimethylamino-ethoxy, amine,
methylamino, dimethylamino, eyano, chlore, evano, dimethylamino, dimethylamino-
ethoxy, methyl, methylamine, methoxy, fluoro, ~C{OINHCH;, furanyl, pyrrolidingd,

thiophenyl and trifluoromethyl.



10, 30 F(4,55)=-30, p<0.01 105 30 F(4,55)=11, p<0, 01

WD 2010/ 011570PCT/ US2009/ 050934 107 10 422)=17,
W@aRpOUs7L19 10 t (22) =25, p<0.01 145 30 F(4, 54PEI0$2009/050934

p<0.01 179 10 1(22)=6, p<0.01 153 10 1(22)=4,

p<0.01 155 30 F(4,55)=15, p<0.01 191 10, 30

14)  The compound of claim 12, wherein the heteroaryl is pyridinyl, and the pyridinyl s mono-,

di-, or tri-substituted as previously defined.

15} The compound of claim 14, wherein the mono-, di-, or tri-substitutions are independently
heteroaryl, heterocyciyl, heterocyclyl-R®, “NHRY, -N(alky)R®, wherein R” is as previously
defined.

16) The compound of claim &, wherein the cycloatkyl is tetra-substituted with fluorine,
17)  The compound of claim I, wherein the compound 1s:
NAN-(1 3-adamantylenelbis{o-methyl-pyridine-2-carboxamide),
NANY(1 3-adamantylene)bis(2-pyridinecarboxamide);
NN(1,3-adamantylene)bis(3-chloro-benzamide};
NN(13-adamantylene)bis(4-pyridinecarboxamide);
N N1, 3-adamantylene)bis(3-cyano-benzamide),
Pyridine-2-carboxylic acid{3-(3-chloro-benzoylaminop-adamantan- 1 -yl {-amide;
Pyridine-2~carboxylic acid{3-(3-cyano-benzoylamino)-adamanian-1-yiJ-amide;

Pyridine-2-carboxylic acid {3-{{1-methyl-5-thiophen-2-vi-1H~-pyrazole-3-carbonyl}-

aminoe]-adamantan- 1~y }-amide;

Pyridine-2-carboxylic acid {3-{(5-furan-2-vi-I-methyl-1H-pyrazole-3-carbonyi }-amino]-

adamantan-1-vl}-amide;

2-Methyl-2H-indazole-3~carboxylic acid {3-{{pyndine-2-carbonyl}-amino}-adamantan-1-

ylt-amide;

6-Methyl-pyridine-2-carboxvlic acid (3-benzoylamino-adamantan-1-yl)-amide;
Pyridine-2-carboxylic acid [3-(4-dimethylamino-benzoylamino)-adamantan-1-vil-amide;
Pyridine-2-catboxylic acid [3-(4-methoxy-benzoylamino)-adamantan-1-vl]-amide;
&-Methyl-pyridine-2-carboxyhie acid {3-(3-fluoro-benzoyiamino}-adamantan~i-yi}-amide;

Pyridine-2-carboxyhie acid {3-(3-cvano-benzoylamino)-adamantan- 1 -yl ]-anude;

113



F(4,55)=11, p<0.01 Statistical significance was
deter m ned usi ng one-way ANOVA with post hoc Dunnett's

W@ eav/oors7pai red students Hest Table 6: Stati stPCHIB2009/050934
Significant Active Dose(s) of Representative Conpounds
of the Present 'Invention in Geller-Seifter Assay
Conpounds of the present invention were evaluated in
rimfor antidepressive effects. An l1lOassessnent of

I’gxfr‘tﬂﬁgsfg’é xls 15 c1aqt§J%ﬁg{}ﬁ@ﬁmf@gﬁg&g‘#}-ﬁﬂg%%d@'@%cﬁ“le?—é% t-amide;

SIﬂ] escri

Neur o C|e ok a vi.ews 2005, 29.
PR DR il eacror oyt Reder Mt gl dtamantan-1-
yNLdhidwi ss Webster mice (Harl an Laboratories
(Frederick, MD)), weighing 22 to 24 g, which were
h-a»%"(h{ A0RE &8d2 3RdoRaUSRy a«,s_ (?( ﬁéﬁk\@ﬁsda)’bcgﬁﬁcf{n‘uQS}jﬁd’éﬂnisﬂtqn- fevl}
the mce used in the mM | ests. 15For "the nouse
aPgleced Swim Test (i nFST), m ce were individually
pl aced into dear Pyrex'''' cylinders (11 cm di aneter,
NI6'-8 , caddnainghit)e lde@dtmethi hgy ridinecddeparhap),wat er (23- 25
"() sixty mn after the injection of vehicle or test
AvonpauRthmdty | 3G iblquadlies-2idajestnik)of the positive
control, impramne hydrochloride (1M, Sigma Aldrich,

ASE-(1 L@hﬂcﬁianmm)ﬁl@qﬁfn@%}ﬂﬁ M@ﬁbl@{cﬁlﬂﬁé)@d with isotonic
saline and t'est conpounds were prepared as descri bed

d
SRR A M oSty Baags, Uocd ver as

tests The percentage of

N lsfg-.uganh SR8 AR st r uggl i ng

neasure ing a 6 m n session.

R e
/011570P 200 FST
\zgl(t vr?a?%q"(a@p??g{?s‘%{g ‘@ﬁg h&zo@gf E%ﬁs‘;al@@%gup si ze

ranged fromtwelve to th| rteen mce,
SideS B pe-Ayathasylic aad ¢ »-ﬂﬁrn}thpb}ff’ng r%’@&y wb@mﬂﬂ»ammcd

; ANes. AN ed using one-way ANOVA wi th post-hoc
;ﬁx‘iﬁt%@?? ﬂtgh%&% Conmpounds of the present invention

'gaag\)}%l c3‘1|1 1}:(%_‘% },habl ntvl[?ggleﬁﬁi ;‘J\eg;xjt CLSC&'{})Q){;{&E}J‘ -faan(%*a(%maman i-
viiherigef (Statistical signifi cance (p<0.05) was

det er ni ned usi ng one-way ANOVA with post-hoc Dunnett's
sgshylpWidd vhwexald fed (00 Qn&ﬁﬂmg@-ﬁﬂta@tﬂd h@fu BRI RRbino}-

i nventi'on may al so be eval uat ed by using t
adophdngni- hgl i -soidel i mi ting, exanples of in vi vo

behavi oral ani mal nodels. The foll ow ng behavi oral
6Mcié$fispxaammaﬁ aitokeindadd 43| {chectbpl-yy mboel sadsef Hanfior]-

etermg [1 e efficacy of a Oconpound of the present

AGYNARRT 58 *t‘ﬁi“'t‘ eat the correspondi ng di sor der or

di sease. Conpounds of the invention al so
oaPhaEd-H wwﬁ%wr%@ﬁ“h%% APt cl‘f%f‘feé‘é;‘t‘é“ﬁéi*ﬁq garbonyl)-amino]-

enbpngggiostartie (LES) reflex method as that
aé&é‘%ﬂi}r eg |<§1i ‘?‘ | ker and . Davis" Biol., Psychiatry,

6= gﬁxan (ﬁ% *1@6{;]& thjé'éntc?t@ﬁ\xg La{pgéle F}e{ %Fﬁr?&%uﬁigq};lé}%a?eé%ngz%rbi;)n}HA}naminﬂj
iﬁ@ﬁ@@mﬁﬂ‘i@wﬂn&hgh intensity unexpected stinulus. Mst
sensory nodalities can be used, but 15sound is nost
ptmﬁuﬁnt L3 80N cQyRHS *JF{@%&%\ fidy n'dﬁlgeat‘ééx{)b!:]\qP@zh(r@;lljaﬁﬁmman i-
Thus, when a short burst of sufficient intensity
ygounide: (e,g,, 115 dB) an involuntary startle response
occurs. High light levels increase the startle
response in nocturnal species such as the rat and this
ef fect does not require anxigre-condi tioning.
Anxi olytics - an agent that reeves anxiety -
decr easel i ght -enhanced startle, 20For the LES test, an
apparatus consisting of a cormmercially avail abl e
soundproofed startle chanber (eg SR-LABTm Startle
Response Systen1 San D ego Instrunents San D ego, CA)

. . I T



the base plate, which generates a current in the

strain gauge that is proportional to the size of the
woreeerst) i .e., the size of the startle respoPGEUSA09/050934

| oudspeaker is placed directly above the rat to

provi de background sound and stinmuli A |light source

(2500 - 3500 Lux) is located in each startle chanber

WO 2010/ 011570PCT/ US2009/ 050934 The LES test consists

SR s TN e L

~ddamatiabiltwiatanate; during which background noi se of 70
d13 intensity is provided within the chanber. At the
cenehefpentie-habibbibatd LRl i@%iogﬂi@pﬁlhhéﬂﬂz@@ PashANVHLdRinol-
dB are presented to habltuate the animals |:|ereafte
adampane- -] jakmidgpes are presented in pseudo 5random
order, 8 times each. Trials are separated by 15-25
[ls%}éianlzl@vfmi@tw@mibmt»ypelsiddpei(fit)@lhxmslidémtnﬂ@u B yStankol-
%}]1% mﬂnﬁ 2 O ms burst of white noise at 100, 105
P98 b |§1 Fesent ed, resulting in a startle
onse. ..A period of ut es t hout noi se
4IRS0 B b Bt b MRS B o e & r Sfrafind
d@ﬁﬁgnggnﬁpemﬁ§@ i ncludes mal eWster (Hans) rats (180-
g melght at start of the testing with a maxi num

A oA S ARSI e i,
adrenmltdroivett -droidaccl i mati ze to Iaboratory cond|t| orl s
at least 5 days before testing with free access to
sheedylandidmi-elarbdedld aoid | ZatfleRodentividns)-shorinthnbByi J-amide;
conparabl e to those described in the scientific
6INEERYIS H B ARLh SO KOV 1 l[t‘is'%‘i% 1§ KichiRdy l')ﬂnﬁﬁkg-zﬁ%hmman L-yl}-
The, output fromthe startle platformis’ recor
Mngkns starting fromthe onset of the startle
15stimul us, Three variables are recorded for each
6tMi:thjfi:up}trhh?xlea&’/enmgeyiitefs:ﬁxbﬁs(é’»*qwanﬁbbh@y‘bmmhe}aactmmmdﬂnngyl]*amid‘e;
period, the peak response and the tine to peak
sNganeieeididhe-cabaktiteadid] Bidbifhan-Salaghinglathihof-adachian-1-
rat by averaging the 8 trials of each type under dark
\brmﬁ@ﬁht condi ti ons and cal cul ati ng the percentage
increase in startle anplitude (average and peak
Q\l,dg10gg@lg:)g -Eaubevisyacid gﬂﬁé(m@g)l»mmi@w -Harbpay! b@l@p@@]»admmmaﬂ I-

éﬁggse is a measure of reaction tinme, 20The test is

orned tin-blinded using, e.g., 12 rats per group.

f’g@?ﬁ SaesPims it LI Reh SR efidSS RaB i tol Ramantan-1-

xphhﬁﬂglazepOXIde) conpar ative conpound (e.qg.,
pregaballn) and/or a conpound of the present
Bhﬁ‘)(mﬁ}d?@"m& WENERRY -1 (b Mnd éﬁﬁtp\«%dsﬁ k@&%\l\@ﬂ&hmd Ll Smantan-1-
such |azepOX|de and pregaba IS use
}Haﬁmdmed by test 2 using the nd uR5 antagonlst
2- met hyl - 6- (phenyl et hyny1) - pyri di ne (MPEP), 25and then
1M sihyi31 A Snpeole/oeareoklisiang 3-compohidyvaliinklicpb@séniminoe]-
%nventlon Al ternatively:, each test can be perfornmed
ey r§0idgy in sonme combination of sequentlally
and_concurrentl For each test, the coTpound to
9

be
seahvanedines cadesdiac bheligr-diby dodbice (f%%h%&ﬂ‘qm 5-
; ang/ o )Q o/ via p.o. adm nistration 60

L%?%%?%gﬁEwggggg%ﬁép?émgmggkconpar|son with a vehicle
control group. Prior to testing, test conmpounds can be
tested for solubility by cold 30stirring of the

hi ghest i ntended dose for 10 mmin distilled Wate r.
if soluble, distilled vs'ater can WO
2010/011570PCT/U82009/0509§ ‘serve as the vehicle. If

i nsol ubl e, the test conpounds can be suspended in 0.2%
hydr oxypr opyl nmet hyl cel lul ose (HHM C) in distilled

wat er. Doses can be prepared as wei ght to vol une (W)
stock solutlons and then serlally dlluted (VW) for

o 1 . o



15 opposite wall, 5 cm above the floor, a netal water
spout protrudes into the cage and is connected to one

w@olie/oofs7a shock generator (Apellex. Type 0113BG)/USZDhE050934
ot her pole of the shock generator is connected to the

metal grid floor. The rat is left to explore until it
finds the water spout. Then, every tinme it drinks, it
receives a slight electric shock (1.7 in A 1. s)
AS850ondspafter it st act sy LanPLng. ;e AuwTher  Ofy a1
ARTORE Soart ikl R B ORI "o TR B e

addneantest-ylisampelef ormed blind with, e.g., 10 rats per
group. Testing includes multiple tests using reference
6ORSRPURGR! @ ceoaRauNdsd of- [k d-esefonl et djolaflBakn-1-v1 -
are prepared and adm ni stered as previously descri bed.
APES; t est Appropriate animals for testing with
acclimatization conditions are, for exanple, the
PymbiewstaboxyHansiy P& nughpreuiioast-qarbayoririod]-idwmantas-1-vi -
,L%§‘25test. Data is anal yzed by conparing treated
cnBf‘é'Ups W th appropriate controls using unpaired
Qtudent's.t tests. Anti depressive effect can be. .
6 TRt st g o R bR SIS Sty ragginol-
a@%hédm%MEgﬁ,ﬂﬁgk§ocial interaction test as described in
[D. 1-1. jerstreet and G Giebel Phannaco/ Bi ochein
. - Mo ; -1 2232 Mar. ‘ el il
&E»g!ﬁt%)gi u}‘f[l‘, égdnge?? t%ﬁlé}%%};ﬂis%?ﬁtlc?%n(,talfxét]h%agg/?é:%ﬂi?ﬁ%g} £8ldaNean-1 vi]
a0/ 011570PCT/ US2009/ 050934 mul ti pl e doses (e.g.. 10
nmg/ kg, 30 ng/ kg, etc) by preparing in 20%
shliBhbedardtnct-ea®xt Flidncahs-agaihsidivehl-sbeoe RRtin®ladatntan-1-

addition to an F SI.. vehicle control group, Flinders
yikaglideant Line rats' vehicle control group is tested,

' Test conpounds are adm nistered daily by |IP injection
6@2%@#%@% ij-ecaibony Moo (Gf diorpmetay-denayiane ne)-gamantan-1-yi}-

qit%sted in the social interaction and forced swmtests
5D *Day 15, 22-24 hours after the injection on Day 14,
4 escriped.in Overstreet and Giebel 2005 Six,to
o e 2 P gheotig’ G0 BBt B ATen S bine Ao e 11
aglgRr essive effect can also be eval uated using a
par adi gm for decreased | VA axis feedback (David et
e T S BB B RS TEaE otk R BRRA o)
adhmamicinaryiladrerde; causes anxi ety- and depression-1like
behaviors in 10m ce, The nodel consists of a sustained
sadedpli-gtidatd-Dradbx i ddoith { HESenéBOlug/lchdpyopahatartnelyaarhian]-
dose (74nL), (.4 corticosterone for four or seven
ARG~ BYGHABIEr eat nent i nduced anxi ety- and
depressi on-1i ke behavi our in C57B16/ NTac nouse strain
2dethpldv/dandsdolsy -aarbleroiie asield 3t i(frenaslpdmn riding-Thesrberty! bimina]-
Lies int nter of the arena during the 30 m nutes

a%%ge%t%”ﬂeﬁpg é%'é@t% (OF), whereas total ambul ation was

i ltered. Also the latepcy to feed was jincreased in ..
e dfubiteel SR PBs BT i Sas kB R E R et ooy
aBHRPEes6Rd.{-68d] -R@idcNSF) paradigm As the _
corticosterone treatnment did not alter food-intake in
b8 T8 16Q UG nd-F ATk @ ¢ KBY It . QIRBIN1-p GRBRI8S altfinyl)-amino]-
feeding I'atency were hot due to chahges I n appetiteée or
adamanteobe -y i-mgideet abol i ¢ abnormality. Inportantly, the
adrenocorticotnpic hornone (ACTH) and corti costerone
(CORI") response to an acute stressor (6 mn forced
swmtest (FST)), neasured as pl asna-

10concentrations, was blunted in C 57131. 16NTac ni ce.
Theses results were continq?ﬁ in CD1 strain m ce.

Three weeks treatnent with'the anti depressant

i mpram ne (40 ng/ kg/day ip) and fluoxetine (18

ng/ kg/ day i p) reversed the anxiety- and

depression-li ke effects caused by a seven weeks
corticosterone treatnment in the OF. NSF and FST. In

I T "~ AN DN e e N e Y g~ — e~ A A AR L e



5 Week 1-8Week 3-7 vehicle (13CD)vehicle vehicle
(i 3cD)fluoxetine, 18 ng/kg vehicle (CD)test conpound,
w0115y vehicl e (i 3cD)test compound, 60 ny/ KBCT/US2009/050934
1035pg/ niLi day corticoste one vehicle 35p gtm../day
corticosterone |l uoxefine, 18m gl kg 35gglinlL/day
corticosterone test conpound, 30 ng/kg 35pg/ ni/day
corticosterone test conmpound, 60 ng/kg Mce are
Qr
GBS Dyt AR 1R OBl 258fy Fminer
adﬁﬁmwmmn@hm&n@;youp). | he Cpen.fleld test Motor
activity is quantified in Plexiglas(r) open field
LIRS | 23 v iBne 0 a R /58 0S{@t @Sthy Gﬁ@f@h@z-tﬂﬂﬁﬁ@h{%ﬁ]lﬂ@}-
a JOmn session. Two sets of 16 pul se-nodul at ed
ajypgreivbhbecbeans are pl aced on opposite walls 2,5
cmapart to record x-y anmbul atory novenents. A 40-NV
SMei’h;eHbutiemeDfZHaétwidliﬂm~Lzltréomiddidei o¥-[(bhecthdarigrrevi-delonyl)-
tion at floor level. Activity

200-1
ﬁ%ﬁ%ﬁggwgﬁ Wg¥?$hﬁﬂg%nalnterfaced for data sanpling at

Li The, co uter d i.d lines
SIS Gy b LR G ErBPE el CENE R Ry cpyS Rt ferkom )
afBQ %Eeﬁnaﬁ’%‘xﬁ h.gaghif four lines be' ng 11 cmfrom each
maIH pendant nmeasures are total tinme spent in the

- I fr t b 1
}%ngnzggk%ﬂw r&g‘é PRl n% gﬁgéﬁﬁgréhg% o g@gn%ﬁ*ﬂ ;g‘thgf\{% 2-carbonyl)
mﬂuﬁﬂadmamnmaWQip@nuﬁscweralI notor activity is
guantified as the total distance traveled (cm. WO
6 MGG HITRPLEANSANRHNO00F4- rh 1y iNavl dey2-Gup s e s sathol-
Feedi ng The novelty suppressed feeding (NSF) i's a
adsgmptanct-yhie®tidehat " elicits conpeting motivations: the
‘drlve to eat and the fear of venturing into the center
f)@cfmbr Fhedige-Lioartanehaacid 43 -¢owy de-Dbegbenveatining [-hdangéan-1-v1 |-
ERCy i ndex of anxiety-Iike behavi or because cl assi cal
5nX|ont|c drugs decrease it The 5NSF is carrled out

« id reV|ousI escr
~*’§aﬁ‘5ﬁ15r~é1ﬂ6\m{" a8 E-50ley St yoeign puer, ag,fmmde
ppar. at us con3|52W$ of a Iastlc box 50x50x20 cm
‘i‘”&i&mfi -4-CROPEY R ¢ Hri@pp ‘&QTW@W PP bpd %’6*6%%1 ‘f ‘ -amide;
beddi ng. Twenty-four hours prior to behaviora
otysrofidig; L-al-pyddoe 2 icgrhospy add £ F-dmvtiHmerorebergeaminp]-adamantan-
]RE %hgp of testing, a single pellet of food (regular
bmb placed on a white paper platforn1p03|t|oned in
enter. o
BB e s R S 5 Y BRSCeH o7 ramat Bpdmpmtan-1-1-
asl@rted, The neasure of interest (chewing) is scored
when the nouse is sitting on its haunches and biting
sWikdy! ;|5L%1H§@2anbfo‘2( PG § k?ﬁﬁﬁﬁkﬁ YarBEhSY. mﬁﬂbﬁac‘]ﬁﬁ&sﬂan 1oyl 3
mce are transferred to th honme cage "and the anount
apfdef ood consumed in 5 min is neasured (home cage f ood
consunption). Mce are tested during the |light period
PRediacde-diniibdepies b tiadanidn w3 { vhidue-Yanbeus -amino]-
%ffects,OH ap etlte the feeding drive 15is assessed
N bR el s in their honme cage (familiar
envi ronnment) |nned|ately after the test. Then, the
2ABhrcberorgelE-CoHbOHEE %v’ew—ap‘eW%ﬁéfhoawihd@nm] Cadamantan-1-
ﬂeg%ﬁged Spl ash | est The groonming latency is
Ydssessed at the end of the corticosterone regi nen (end
of seventh week) in the presence or absence of 3-weeks
of fluoxetine treatnent This test consists in
squirting 200
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20ul of a 10% sucrose solution on the nouse's snout.

The groomi ng frequency is then recorded The nouse
wo-r108th53wi nt iesi A nodified forced swi m t estPCT/US2009/050934

procedure as described in [Dul awa et al.

Neur opsychophar ntol ., 2004, 29, 1321-1330, 1-1olick et

al , Neuropsychopharneol ., 2008, 33, 2. 406-417] is

used. Mce are placed individually into gl ass

1BV DEeRs, et |
RS s R G MR TR Bl R B PLALRS
adiing@@inapingamide] be for 6 nmin via a tripod-nmounted

canera positioned directly on the side of the
2GybikRder | HAMJIN6 gAYy aGM PipRedRRe-&drb s Ngnhiabadamantan-1-

been'linked to an activation of serotoninergic and
\hdﬁﬁd?energlc systemin rats [see, e.g., Cryan and

Lucki, Pharntol & Exp. Therap., 2000, 295, 3,
6f@@@omﬁgﬁﬁﬁwna«mﬁnmi%@a@@éé{@@ﬁgﬁmgbﬁubgm&%@n@b}

l'ick et al., (2008)1, respectively.
Rl oF ey -

redom nant behavi or WD

0 57 PCT/ 2009/ 0509 bJ| t or
1A e Kot ol aul D S g-Flae A R0kt ¢ b

a mﬁ%ﬁm¢g§plﬁgm@erlod AmX|ont|c |'i ke properties also
can be eval uated usi ng these additional tests: (1)
SQGRl, A 0 i . 04 R dro-1 -

O BB P S PP ko g BB g1

wﬁ&mﬁ&ijm-mﬁib&jﬁ)e :ﬁ:iaémaﬁzem}ip:lsms; maze described in S.M
Korte and S.F. De Boer European Journal of

rRhginercatiagylic 20033-0463y 1kt Bo-adathdntarPanki-asi@s; s
di sease (PE)) can be assessed by neasuring the

(alk%th@it&m&;hé—}’-cﬁ’nfbow'lépqdld‘ 1 3%@1%&1534.%%&@?}%1&1801 -ERake@Gin-1-v11
. , 1. Physi ol 92, 35, 4: 317-36 Al so
ﬂ@xberlnentally |nduced striatal DA depletion in
animals is a valid nodel of Parkinsonism as described
Py Ilildi[ﬁWEIL@Sn:hulit Zci P 3g( 5-ATeni-obk@iol¢-3-1882ny-8mids | damantan- 1 -yl 1~
-66]. The capacity of certain substances to danage
mg; techol ami nergi ¢ neurons has been used extensively
to produce DA def|C|ency in anji mal s, as_described jn

Priiding2-caghpsytic agid 45 NBigrelp-2-catlpgyD-appigol-sdanymging byl ) -ppjde:

can al so be assessed by neasurlng t he neurotoxicity

Pymidinedd-agipxslin g dxy tbivahinse2-cehonbrymuw - dégpatiped-yi hamide,

N. Breysse et a/i. Neurosc.4., 2002, 22, 13:

Peo@9e-36aghoxplic Ryl dAdel-methyhll }-{ﬁayﬁmﬁ &~ ﬁ-s;e@l&mﬂi(@mino}ad amantan-i-
5|h , 2009, 330, 1:227-235; and L. Chen et al Brain
@“‘ i n Press, Uncorrected Proof, available online 21

June 2009 Ioll 10/ |, bralares 2009 06 040% Fragi| e X

Peidiaeorertosnipact sgégg%wz g raminol-pdampEd- rsapmide;
as described in gg Van et a/. Neurophar nacol
Pyndge-2agtboxpigad 81l Camethai 1 songzol ré-crbepsDrpvidodamantan-1-y1}-
: {ﬁe wth a sel ective reduction in n3d uRb
expression as described in [(ii. Dolen et al. hburon

4007, » 0 899221 96, Pr ecl h ‘ S
2§88y a7 v BaoRor AP O R Rl n BT PR S Rantan-1-
yasggigeated with schi zophrenia. Positive synptons in

ani mal nodel s of schi zophreni a can be eval uated by

F—'W&ﬁwﬂd&&)&bﬁ@ 888 [3-m-hieRvakakdyidhsmel- q&){mzﬁa@id VM]YaﬂQEe
opanlne (DA) act|V|ty w th concom tant parall

3 a t Y- :
Pl D e R S R A AP B £§Hsafmde>
28,11.1889 902] D anphetam ne (AMPH) and phencycli di ne
(PCP) via induction of nodel psychosis or |oconotor
hyperactivity as descri bed ig [W j Freed el al.

Neur ophar macol ogv, 1984, 2§ 2A: 175-81; F. Sans- Dodd
Neur op. sychophannaeol ogy, .1998 19, 1: 18-25]. For
exanpl e, Depoortere et al 2003, have described tests
for eval uatingl oconotor activity, catal epsy, clinbing
and stereotypy. mhlch MD 2010/011570PCT/U82009/050934

.. o " Y Y e



Cognitive synptons of nmenory, including those from

Al zhei ner' s di sease, can be eval uated by such nodel s
wa@gowhelsfear Condi ti oni ng Paradi gm descri bed i PCT/TS2009/050934

Gould et al. Behar. 10Pharmacol., 2002, 13, 4: 287-94,

and A. 0, Hammet al. Brain, 2003, 126, Pt 2: 267-75

and the Radial Arm Test described inP. Aggleton et at.

Behar. Brain Re'., 1996, / 9, 2: 133-46], while

E&?ﬁ&%&%&b‘%&?(&@ aq8 (AR, (R b AR GHY ?h&%gﬁ%@a&%ﬁ(ﬁ \H'f‘ﬂ

test as escr

p{‘?‘_‘"ﬁﬁ%gjgﬁﬂ%g?oqbg‘c P(’l g{ gé% 4—@ ﬂf%%gézi@j] B"]m“(i\/g?@ﬁ —:zwmnoé]1 adamantan-1-

yERegidgi cally, in the Mrris watermaze test, a circular
wat er tank 15(150 cm di aneter and 45 cn1he|ght) 'S
P} Mhh@ d—é@ﬁ'ﬂdi\ BP9 [&@c&%[ﬂh‘é@étl%ﬁﬂfﬁ@ﬁfﬂﬁh H&)addﬁﬁﬁnﬁh iz@ﬂ-%gude

an escape platform (15 di anet er)

P{tﬁ@g%tzll%r NG Lm&gl[fg&%h %m%&a?%ngh%ﬂﬁtﬁﬁdﬁﬁﬁﬁﬁ ? }rﬁa ﬁdt

neat e su e water 1s
oA 1mti)t¥(w}gl e 1Yt ng,;w@&t@»ﬁ?’é' sfide 0{? ﬁ%@g %nthnrw Sathino]-
mﬁnmmmheygﬁemgk&en a S|ngle trai ning session over a
singl e day. The training session consists of 4
IRRBsg et (]Hﬁi&;ﬁéﬁlo‘érﬂoﬂh &h&]Mt-wmaem-"eeﬁwﬁwﬂﬁﬁbpgdmdmdn 1-
60 secon For each trial, the animal is placed
“khemﬂalernaze at one of tmo starting points
equi di stant fromthe escape platformand allowed to
{ihidaeb(f ien Jpwtdpe 2 ghatokpoacid e[ @yiidme-J-sarbaf)-oninphedamantan- 1 -
~escape platformfor 60 seconds before starting a new
YUrY3F f the animal does not find the platform vvlthl n
120 seconds; .the a IS reaned fromthe water
hmdg@&a ‘.Gﬁpﬂtqugmp-p&fl{f}s&xmzq &7d gorl fé)é&gﬁl&gﬁumq}ﬂ])gmtnﬁlg 11( .—,mmntan 1-
ypr 48, the animals start 25the watermaze twice from
eac startlng point in a randomy deternined order per
6%&}‘{91% @‘&Qif)g; ;%tgﬁl %tnf:hgﬁjlsagg{hé df;# g '9r1 1@—: -(tahbomﬁg -amino]-
a®@madlat oyl i(ddaile) rats as preV|oust descrlbed for the
LES test. The trials are video-recorded and the
7hghayi-ef 1d@5{)’__{ﬁﬁlagﬂ|n$h eS2-808bYaRGeHBI N Hf){fk 1% héithat HoAGKiaR8no]-
system ( SMART anl ab, Cornella (Barcelona), Spain).
adeimeany- he) ipaihidgeasur e taken in 30each trial is the
di stance traveled to find the pIatforn1Secondary
Sidasyires devakkei-adneiditke-sabax W actd | 3-[{pyridine-2~carbonyly-amino]-
010/ 01 57OPCT US2009/ 050934 speed and escape | atency.
A "" F‘f ormed blind using, for exanple, 12
rats er t rou in i ncl udes Itiple tests
T’h‘é‘?‘mj é"fﬁé&@ﬁb‘ 9 E’négm‘gmneaﬁwe“rﬁhgy At Brlesume:
invention that are repar ed and adm ni stered as
Sprieyylonsgnedsertiongdc rEsli-estluparbeagenunivet-adaagraan-§-vlj-amide;
anal yzed by conparing treated groups with vehicle
Pranpe c--&riisivhg codd3 waryluaNSwnz8F o ovedabynibur rdi-amglet
tests. To increase conparability with the
t-dflahelrpniiiongdaNogelic et {i-{ tlludrestepzowaminh -rdmt Sytar- ddyj-amide;
are subjected to water-deprivation for approxi mately
1 Methybef of ezblees -tabbxy(Rayi B (3 Hwey-senzok Bgtihdigndagantan- 1-vi]-
perfornmed in non water-deprived rats (Day 2).
apHWi tional |y, with respect to cognition, memory and
hi ppocanpal hypo-functioning can be assessed by
measuring the restoration of synaptic plasticity in
ovariectom zed (OV X) female rats 10as described in
[M Day and M Good Neurobiol. Learn. Mem, 2005, 83,
1: 13-21]. Further, changejl j)n attention function
because of schizophrenia c A be exam ned by the Five
(5) Choice Serial Reaction Tinme Test (5CSRT) descri bed
inp. L. Miir et al Psychophartnacel ogy Merl), 1995,
118, 1: 82-92 and Robbins etal. Ann. V. |I". Acad Sci .,
1998 846, 222 37] Human pat| ents can be
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WO 2010/ 011570PCT/ US2009/ 050934 For tactile

stinmul ation, the animal is placed under an inverted
wW@eryis7pl astic box (18 x 11.5 x 13 cn) on a BET/tS2009/050934

floor. The tip of an electronic Von Frey probe (Mdel

1610, B1OSEB, Vitrolles Cedex, France) is then applied

With increasing force first to the non-Iesioned and

then the Iesioned hindpaM/and the force required to

6l al b S

Cﬂg&éé 51?(2&\%') ﬁ) ?ax ék{}?%& dg )thrre?& Bgﬁ%gtdw&g&
iﬂmmmmEWW@qqmaBQulated. For heat stinulation, the

apparatus (No. 7371, Llgo Basile, Conerio VA Italy)
nﬁ@r@arrsst*s,a}ptndméiw%ﬂmt i@8d1Y [3-6-phasti=tzfoxamol-ddanfantdn-1-v1}-

13 cm) placed upon an el evated gl ass floor. Arat is

Eupti%?ced in the box and left free to habituate for 10

m nutes. A nobile infrared radi ant source (96 10
Imidb oo R-dipyihen2fdadws gle £did §3-(uflden-teheovigniogsilowadan-1-yl}-

and then the | esioned hindpaw and the 10paw w t hdr awal
A ency is automatically recorded. In order to prevent

iss he heat soy s aytomatical |y, turned

B ot AL R R E e e A R
ﬁ&pﬁatnent all animals are submtted to tactile

stinul ation of the hindpaws and aSS|gned to treatnent

XS % L.

PRI R MR- RREBolc USRS, M ERRRRS Bafiho)
adsiamgpn- f-of}-exidapl e, 10 water-deprived rats per

15gr oup. Appropriate animals for testing are, for
sexeanplignidde] rale iiie-YeabatylcHRABR-BalSréSePicg indlis) y
described for the LES test. Testing includes nultiple
ﬁ@@%¥%“b§ﬁﬂg”®@¥erence conpounds and conpounds of the
present invention. in addition to the gabal i n and
TRebepy laigni gazel ] Sughyiddesteitbeyifeowid [He3 t%@r@egmzo‘«lcmmm}-
qglnﬂln}‘_g ““ﬁ be used as a reference conpound since

Pugug Y4t yperalgesrc Wi th respect to neuropathic

ci,at ed. thh ete fibronya

oSSl PaPd B b E A A i B gy -aminol

a&mﬁwﬁppekytge§@rlbed LES test. Testing can be
perf or med usrng the sane batch of operated rats

I Q - g -
LRI S ora L1 3 T EHES OO ERK BELRET aninc
mhmumenehtﬁememhwbgel conflict test, in all tests, rats

are subjected to water-deprivation for approxinately

64 8-Thoitts | behopereadin- ety rifoe-2achoghivagidnodepy ridesd-2-

data wi | be anal yzed by conparing treated groups with
w"aBwébrfrraroéraée%m'rérféi~af§rtwg unpai red Student's t

tests. Additionally, analﬂe3|c/ant|-|nflannatory )
44BN %*aﬁnia@eheirar%ﬂed ipyridin-rsirhgeot fetcRb by ndine-2-

W as that described by
¥ '“TF%%”%Ed§n§mﬂ?y§% Pgég%hopharnaco/ogr 1991, 104,

t w
g oo S G P 2em ey i L MY BB Breeiony)-
ahgtqﬁgﬁﬂmnth jl-k@aterent induces paw Ilcklng in
contr ol anlnals The tinme spent WO

6 Pvlﬁé%k@l%ﬁ%%%%%& gﬁl%&mti"%ﬁt&vré daeumrga e 2.
nut es, ~ begi nni ng iately after ‘injectio
u&bﬂmﬁ}nmnﬁ@aﬁpympMH$e)handmfor 15 minutes starting 5
m nutes after injection of formalin (late phase). The
test is perfornmed blind using, e.g., 10 m ce per
group. Appropriate aninmals for testing are, for
exanple, male Ri: NVRI mce (El evage Janvier),
wei ghing 20 - 30 g (nmex. riﬁge per S5experinent 5 g) at
t he begi nning of testing. imal s are acclinmatized as
described for the animals used in the LES test.
Testing includes nultiple tests using reference
conmpounds (e.g., norphine), conparative conmpounds
(e.g., gabapentln and duloxetlne) and conpounds of

e ~ o a1



WO 2010/ 011570PCT/ US2009/ 050934 NI, hat is clained is:

1) A conpound of forrmula (1) wherein: RL and R2 are
we@2uh/oisdependent |y al kyl, cycl oal kyl, ket ocycPGHUE2009/050934

het erocyclyl, aryl or heteroaryl, wherein each is

optionally nmono-, di-, or tri-substituted

i ndependently with al kyl, al koxy, hal ogen, cyano,

nitro, trifluoroal kyl, am no, alkylam no,

ﬂe?ie‘}r%%éc}:\snﬁ)%& 1@?‘%&%%\@%’%&8 81) { "”h ﬁ}?‘@?&iﬂcwmnyl)ﬂmi nol-

adINBE(0) R3| }-aNda) kyl ) C(0) 1e, -OH or - OR3 wher ei n:
Ris (7.1.-C6Al kyl or Cr-Cocycloal kyl, which is

s9@E-Danahl lﬁmwbam n;uﬁ@mfw;ﬁshoﬁ@hme@ c@m@aad AR -{(Ehethyt-
- CN, - N(CI C3al ky1) 2, Gial kyl heterocyclyl,

pordinr-3tRibonsb waae lkadaneppy Neg i drargdal kyl ) |
-C(O)N(Cl -C3al ky -C3al kyl)-C(0)-C j-Csal kyl, OH, or
61£pﬂh;dt¢1~e -pyrovideo | tvihapy ridhee-Sonbouriet ofid iBelf pareahyUpyridge-2-

3-neth h d N,
ot n‘vei“méﬂ-aiaaﬁmyi EhBleSt 4 ot ho%ybeﬁgiﬁmde)e) v

4%&3&0\(\* 3 AB. (i-tf:imhgi{nu a.dghl] ;/]mwug%é —%wcirbow ah%?! {3~ E{gzn?nh\l—

&({ﬁl}é—zﬁ:dh{dnoﬁlaﬂg b’;ﬁﬂﬁﬁmage}lw ‘la\ﬁldé\l 3 -adam an
’ty ene 2-1 odo- benzam P (

64[?—2%21’”532:% } enﬁgeﬁf‘, 13 g%‘??@ﬁgﬂga mﬁrb@g}x@ acid "-[%methxhpmdme- -

¢c20&O/ pmmmmwow& P&aBk4
NN - (1, 3-adamant yl ene) bi s- ( 3- pyri di necar boxam de)., or
sz phasapcabilboaldpyadnem-abbecysialatidt el eafethyd bhe dine-2-car bonyl )-
conpound of claiml, wherein Rl and R2 fire both aryl
aigy ﬁédlﬁﬁfﬁﬂ?“uﬁé“é‘ﬂ“dﬁ aim1, wherein Rl and R2 are both
heteroalyl. 4) The co ound of claim1, 5) The
64 ohpodiedy cthydr @pﬂmhmk @Eydm@a—rwiw\cyhc h@ﬁdpd@fﬁ-@)@ﬁfv’ﬁr@mdmi-( -
N conpound of claiml, 8)
“afg{gaqgﬁﬁgmﬁﬁg%?&‘m%m? st The conpound of claim 1,
east .on
OB DL B AV YT B PR eSS b PR Ay cine-2-

dxBbl@ﬂpkzﬁlm]-@bﬁr@&ﬁﬁzﬂw i-Bdagol yl . thiophenyl, furanyl,
benZot hr anyl , benzo[c |soxazolyl benzoxazolyl

faﬁ@ﬂi»ﬂ& I;‘xﬁ«ﬁzx‘?lgﬁf hdm? Y, gﬁéﬁ\t\m, aﬁﬁq 3%{{447931} v’!vp\hg;'ne« 2 a%f(lnm H-aminol-

i'm'dazo
a{ﬂamd’a]mﬂ-—y—l} li-soidazol yI

6-(2-Hydroxy-ethvlamino)}-pyridine-2-carboxylic aaid {3-(3-fluoro-benzoylamino)-
adamantan-~-yil-amide;

&-[(2-Hydroxy~ethyl }-methyl-amino}-pyridine-2~-carboxylic acid [3-(3-fluoro-
benzoviamino}-adamantan~1-vi]-amide;
6-(3~-Hydroxy-propylamine)-pyridine-2-catboxyhie acid {3-3-fluoro-benzoviamino}-
adamantan-1-yij-amide;

6-Morpholin-4-yl-pyridine-2~carboxylic acid [3-(3-fluoro-benzoylamino}-adamantan-1-

yl}-amide;



napht hyri di nyl, oxazolyl, pyrazinyl, pyrazolyi,
pyridazinyl" pyridinyl" pyrimdiny],
WQE00LI6[®8, 2- c] pyri di nyl, quinolinyl, quinoxal PEEIUS2009/050934
thi azolyl, or thiophenyl. 11) The conpound of claim 1,
wherei n cycl oal kyl is cycl obutyl, cycl ohexyl,
c.yclopentyl, or cy ci opropy |I. 12) The conpound of
claim1, wherein at |east one cycloal kyl, aryl or
2 r u LIyt ed evioushy-defined. 13). .
bk R R SV £ AR R BT 5 B o ghine)
admmmﬁmmS@UQMﬁﬁLs are independently. selected fromthe
group consisting of nethyl, methoxy,
6 AR TEHRH RIIRO-TR HDRAN | - E dindEL Ayb @R @cid {3-(3-fluoro-
di met hyl"am no, cyano chl oro, cyano, di met hyl am no,
beipkAyraridiverhoyy-Heidty| | et hyl ami no, met hoxy,
fluor, -C(QNHCH3, furanyl, pyrrolidinyi, thiophenyl
4ghlresi-3 t’%@dr*tﬂmhﬂybﬂﬂ mo: PO0Tdd S0P ET UIS2GDA65 60 810-

The ound 12, wherein the heteroatyl
b?ngVFﬁﬁ1ﬁ HM'WquH dwy¥}dinyl is mdi-, or
6+ c(f) ﬁ%«?ﬂuug\ét %\Ex y é e{@r svi 4{)&%% c,ﬁrbggféllmﬂgg%[ al-{ ! uomg}mzw_g.rkunim)—

d&&ﬁmﬁﬁp§gug%hggns are independently heteroaryl
heterocyclyl, heterocyclR NHR- N( al kyl ) R- whereln R is

0 5 N -aminol-
6&2§§ﬁ¥\&t h‘@lp%(la %oal Eﬁjx*dm]es %Eiélg;{)]’ghg: 'TRP“% ﬂ;{)xfg’ﬁm%.ﬁéamoﬁ}}) aminoi
admmMMMmE@lﬂﬁyuﬁme conpound of cIa|n11 wherei n the

conpound is: \, V( I
&[&-ﬂdﬂﬂﬂﬂl&ﬁxh RSBl IShfet Rt ho Py\frhﬂﬂu_ﬂ@%aﬁﬁﬁﬂmr{ HepNidine-2-

3 -ad amanty 1 en e b| st: 2- pyridi n ec a

L@B”@&bﬁmﬂﬁﬂéﬁﬂnﬂﬂm\Tﬁiim“ adan1an ty lene)bi .s( 3

-c hi oro-b en za mde); 3 -adam antyl en e)bi

()é%@ipyfhﬂmlnogdnm ng)qgmdznl@g cagijox piRe ¢eid AdHhpyadine-2-catbonyl)-
arg}/mi« gdlge‘m%’gft-é;— g«ﬁ%ﬂpo benzam de) Pyri di n e-2-c arb

oro-benzoy lamin -adama n-y IFam

{}éh \Zpg}nplgﬁ]qnh\ﬁatg})poéagllﬁh m%/agﬁbmihc §c1g|} 3 {g#nfin% @%t mw])
a;@lma)%aarﬁmﬁm @Q%%hhﬁk’ac' d3-[(1
- met hy1- 5-t hi ophen-2-y1 11-1-pyr azol e-3-carbony 1 )-

1 AL i ~ .
6 E{M \1@(3@}\ etﬂfjﬁg?sr@(ﬂ ;r\g\rafﬂle Lar}ﬂvg@z’c Q%Y]ir 3- ﬁlfi} &ﬁr_}%y%ﬁé\%ﬂﬁ% amino}-
a@m&m@m@b@h}yammiem n ()J. adamant an- 1 -yl ;1 -amde,
2-1ethy|-2F1-indazole-s-carboxylic acid f 3- py ri
s4i Mptethoay atiboRmely bamhe Hog damert-carboylic naid {deff pyridine-2-
6- Met hyl - p éﬁ?dlne 2-carboxylic acid
‘wf{fémb\éh%fﬁyio HORUHHAEHCRLYE v1) - ani de;
Pyridine-2-carboxylic acid TP _ ,
o3¢ Anaieetanyipany mlwﬁ@byj H S )cadaahtah 1 - pyridingi2-carbonyl)-
mq§1i38§£?8§¥3“ Qa%ﬁ -(4-neth oxy-benzoyl amn

-ami d e,

bﬁé{@ﬁ&%h ’lfl mﬁ}—elﬁg\&%eg)ia “ d])m‘éojldmamg‘ﬁe"f ézzll]u‘m}_l)}rﬁﬁzd [(pwzdme— -
Wbyl ﬂhmﬂﬁi—%dﬁﬁé&ﬁﬂ%ylx Cadfded [3 -(3-cy ano- benzoyl amn
)-adatn an tan- -yl']-amde; Pyri din e-2-carboxylic
AN B ReRZQkikd. § . e
6{%@_ 1&;5@9;%@% r&uﬁ@ quiﬁﬂ?‘@y&%@?gﬁ?‘%@ &gq%mm
cmbhmy}mahk&ﬂdmnmhmxy%{b@nzwyIan1 n oi - adanant an- 1-

0l1-am de; 6-Methyl-pyridine-2-carboxylic acid t
34(pyridi ne-2-carbonyl)-am noi-adamantan- | -yl

amde; N.N'-(1, 3-adam an tylene )bi s(4-nmethyl-py ri

di ne-2-carboxamide); N,N'-(1,3-adaman tyl ertethi
s(qui nol i ne- 2- car boxam deh 4 NAI ' - (1, 3-adam an

tyl ene) bi s(qui noxal i ne- 2- caTboxan1de) N. N1,3 aman

t ylene)bi s(th ioph enc-2-carboxam de); N '-( 1,3

-ad amantyl ens(3-tluorob enza mide);



NA 1, 3-adamantyl en Qoi s( 3-net hyl benzam de); NN

'-(1, 3-adam yl ene) bi s(1- net hyl - 1H pyr azol
we2@00mshbxanm de); 5-Met h yl-pyrazi ne-2- car@bKg1009/¢50934

acidt [(1-methy 1H pyrazol e-3-carbonyl)-am noj adanm

an tan-l-yl1 t -ami Thi az ole-2-car boxyli c acid t

3-[(I -met hy -1 -pyraz e-3-carbon y1)-am' noj - adam

an tan-1- ylt -am de; 6-Methyl -py ri di
623%)2’2 gﬁgpu%ﬁdhg%p?ﬁ%ﬁcgééﬁ%lé ﬁ:)gn{ﬁﬁ% hf| ktdllbﬁ;l‘&\ Xuﬁa} Z[g;%xudmc—-m
cytbepyy-aninolad@noaiboxyl-emai d t 3- [(6-m et hy py ri

di n e-2-carbony )-ami no ada man tan-l-yli de; 6-M
6QUPIRC aiadoyl-pyddidil Rergyri AL OX oGy IRChEld §3-{(pyridine-2-carbonyl)-

3-1(6-metby 1 -py ri dine-2-carbonyl)-am no adam
anpdrRdamgan-aryl -agede 6- Tri f | oor omet hyl -py i di

ne-2-carboxy lie acid t 34(6-nethyl -py ri di ne-2-ca
o B-Meth @y v-pivpi laneio)-yridavehtahet vl acid gni(enctRylriyridaw:2-

HESTER BRI B Tt ™ oan’

{)gﬁw %h’;zy‘i“ﬁgr‘ 1‘&%?’158}19%)&‘%%?.%@)0\3% Hadradn G pthyl-pyridine-2-

géfb@lmlg%mn@sj Q@ﬁnkm“m P {hmille: Ne- 2- carboxy c aCI d t3 oS-
Opr opyl -1 soxazo1 e-3-carbon yll-am no"- adam an

t)— -2 Ky £3-J{a-methyl-
6 t[hy??:é?tﬁlelﬁgx xgtg%)lgggl }%et%]l é:%lzga[)\i @\H Lhrlr?ean ¢ %38?_(}1 i Lyaﬂq . mf {O-methyl
pgk&jin@”&mt(aﬁyhemmyd)]—mmmdmniﬁl e+ 2udde;bonv 1) - anli no
4- Met hyl -pyri di ne-2-carboxyl ic acid
6P (e Biiyb-ciyidmGoRey de;ﬂ@l”kL@ﬂywl) hantid dd-[avmethabplriiad-2-
-ami_de, 6-Met hyl-p [ |ne20arboxyca0|dl3-
L{‘?O@Jm@tlﬁwd‘ﬂ&d‘ﬁ%‘bli“’i“ﬂ}l‘% rhony -am i 11 0
‘adamant an- 1- Iy11 ami de; 6-Me thy I-g ri
6d2 zd@hmwtm ag oI npmma&sbm&m@e mmmam lpvaidier2-carbonyl)-
af “m@ﬁa LY %‘@" .4:\ 6- Met hyl - pyri di ne- 2- car boxylic
4 f‘ 3 axazéfe 5- car bonyp-am no] - adamant an- I-y1
mfg:nevﬂwfa@h%sm WA 150 FEU b pvidine
@ﬁbﬂﬁtlﬁ%hrr%%ﬂmﬂént&ﬁi2& cahlexyli ¢ acid 3-Rb ZO
ran-5- ca bon y1)-am |J-adama ntan -1- y 1 1-am de;

Ak . b Y Ireeglf
fa%é‘h %lllggﬁ?g?l‘%ghbrﬁ?ﬁ}ﬁlﬁ fi gﬁg }{lenl(?'rﬁe_[' acﬁrt*f_?ﬁt_» Hy ) m@ éﬁ’] heih\
pﬁychnmdnaﬁa@mg&)@arimdxeydahmnam'ielyi[} BufE;6- met h - pyr|
di ne-2-carbonyl)-aminci]-adamantan-iylt -aini de;
()Eﬁh}zz}mﬂ&ﬁxﬁrhﬁﬂﬁ4-@afrbl®déylll ﬂ)@emﬁnm GriReyiettly {3-[{Pynertiyl-
di ne- 2- car bonyl -am 29 -ad ananta n-1- y11 am
%@m%wémyi>~aﬂﬁoir34«ﬁ*ﬂaﬂ a-leyi3-38Hf%Boxyl i ¢ acid t
3R6rrethy| -pyri _ne-2-carbonyl)-am o
S o) %ﬁTB?ahP‘:Ef@)]CXW -aril -peidige-Rase gy pyadidl i fri(6-methyl-pyridine-2-

’ %'“‘ﬁ | I { 3-di hydro-thi

“‘gﬁ%‘i“—‘ﬁg?‘ %ﬁfﬂ% %](EJ_H}I 333(1 g‘ﬁga *5- ¢ arb on yl )-am nol - ad
fﬁ@(%rlﬂmtu%'i:e%%}e{n%m)}pyrwl.1ne~2~caﬂmxyi_m acid {3-{(6-methyl-pyridine~2-
carbonyl}-amino}-adamantan- -yl }-amide;
6-(3-Methoxy-propyvlamino)-pyridine-2-carboxylic acid [3-(3-fluoro-benzoylamino)-

adamantan-1-yi}-amide;
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]
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6- Met hyl- pyri di ne- 2- car boxylic acid
{3-f(5-nethyl -i soxazol e- 3-carbonyl)-am no a

w@eoamansan- 1- y1{ -am de, 6-Methyl -pyri di ne- 2- cBCDHUS200%050934
acid [3-[(thiazole-2-carbanyl)-am nol -adamant an-1-y1 -
am de, Pyrazine-2-carboxylic acid, 3 - [(6-me t
hyl -py ridi ne-2-carb onyl)-amn ()]-a da man tan-I-v
am de; 6- Met hyl - pyri di ne-2-carboxylic acid

6- 1‘1 JDE%W %anlyn& Lﬁl\ﬂgﬁ\%ﬁogp‘?’l (rﬁ@%g%g%ﬁ]o)éy?cg}mn&’ _ﬁgﬁﬂ@%%ﬁ%ﬁ_@famino)—

ad&h&ﬂmnngnamﬂdaenzoylan1no)-adanantan-1-y11- am de;
6- let hyl - pyri di ne- 2- car boxyl i c acid

6{[Br-DirndthPiYfnl e- @Iﬂuﬁs - nyétmbamﬁ@w S -2 AR i dLF3-3-fluoro-
]am de; 6-Meth irldlne -carboxylic acid

y
bf‘E*ﬁ(‘SD%‘Fﬂ)UTldéWéﬁtHWi “Heapsie ani no) - adanant anani de;

6-Met hyl - pyri di ne-2-carboxyllc acid _
6 3~f‘(®yd¢1"o@utcamé@ ambpnytidiaealme)boxplaeant! ah{ 3-Hluvickbegpind emino)-

di ne-1-carboxylic acid
‘ff%“‘ 1%“%1 %lﬁ Hg?‘o cyct obut anecar bonv ) - am no] -

RV S A e A R [l el s B

d@ﬁi\%ﬁﬁﬂ\tﬁﬁtﬂanﬁéé -am de; 2- Met
y 2/ 4-indazol’e- 3- carboxylic acid {34(6-ne

ﬁg TQ?@'E} Lty %‘B} gazo ?Pgﬁﬁ noasvﬁfhg&e adappaLan ahdy(“ x-fﬁ‘\g} 1€,

I ne- carboxyl Cc acl
by iﬁnm)hwmmmandl-ﬁ ¢aRidear bonyl) -
am noi - adamant an- 1-y1{-am de; Tm dazo[di ne-7-carboxyl

oi(8-1Ralethyar@nbQromiyino Ppeidhoe-c2aear honyd | 3-8 uddot
adamant an- 1-y1) 1m _dazo[ 1, 2- abyri di ne- 2-car boxylic

by amnq)-adpseRgR-Ipyi-adidte- 2- car bony1) - ani

adamant an-1-y11 -amide, l|inidazo[1l ,2-a]pyri di

6iE-Bimsethplosyncety! L)dntft% 3upigo pstris :pi_—pyazﬁ)p\*dpc acid [3-(3-fluore-
aman t an-1-yl1l1 -ami de;

b%”%@%?ﬂmsFQM“%ﬁﬁgz Hiqﬁﬂg it pyri di ne- 2- carboxyl i ¢ acid

danman e, 5-Methyl -im,. ..
o Fevobk SR Ber T bl nd R R R Seseiboine s v
b&ﬁ@i&nﬂﬂ&%adﬁ%ﬁﬁn 1GeiMefdd -1 midazo[1, 2-a] pyri di
ne-2-carboxylic add am nol -ad amantan-1-yll-am de; 3-

6 gi\R—} Ky (\gn%ﬁleh}\@il pp%h ki ﬂei/l? p@@&lh@ ﬁvclllbuxg fe 154 Ey |(3~T @&qﬂ*

I'ne- 2-car bony1) ne- 2- car bonyl
benzoylaminoe)-adamantan-1 yi] amide;

6-((8)-2-Carbamoyl-pyrrolidin- -y)-pyridine-2-carboxvlic acid {3-(3-fluoro-
benzoylamino}-adamantan~1-yi]-amide;
&-(2-Carbamoyl-ethylamino}-pyridine-2-carboxylic acid {3-(3-fluoro-benzoyiamino)~
adamantan-1-ylj-amide;

6-Imidazol~t-yi-pyridine-2-carboxyiic acid {3-{{pyridine-2-carbonyl }-aminol-adamantan-
1-yit-amide;

6~Imidazol-t-vi-pyridine-2-carboxylic acid {3-f{(6-methvi-pyridine-2-carbonyl -amino]-

adamantan-1-yl}-amide;



6- C hioro-pyd din e-2-carboxylic acid
3-[(6-nethyt-pyri dine-2-carbonyt)-am adam an

W@ 20100110 - ami de; 6- Met hyl - pyrazi ne- 2- car boxRET/US2009/050934
acid} 3 -Kpy ri di n 0-2-carbonyl)-am nol -ad
amant an-1-y11- am de Py ri di ne-2-carboxyl c acid
[ 343-f] uoro-benzoy am no)-adam an tan-1-yl]-am de,
Pyrim din e-4-carboxylic acid {3 [(pyri dirt

6- d%aﬂ —R \:vl'% 31y 'Lsz%r\k {;@Q{:”} w— v ugm, ﬁltjl:\z@'m“'\ ﬂ}%’) adamantan-1-yl}-
A GRS g

aﬁﬁk[(pytldlne 2 carbonvl) an1n -adanantanl yl }-ami
de; Benzo[c]i sox azol e-3-carboxylic acid 3 -Rpyrid
698208 pRORN |-pyri @l ndPloadd M At BN3-{ (6hethyl - AFEARS-2-carbonyl)-
5-4ethy 1 -p raZ| ne-2-carboxylic acid 3 -[( py ri
agiwdadapgiyonyl -2@iohol - adamant an- 1 -y11- ami de;
Pyri di ne- 2, 6-di carboxylic acid 2-nethylam de 6-(}
6P hrqyteiyriak id me=-Rcachadybn pil-{awi drinmthadmnt ;e 12-gahonyl -amino)-

gamde), 2-Meth yl-ben zox azol e-6-carboxyli c acid
&ﬁ§mﬁgv%fﬁﬁﬁ%“§ ftarb onyl)-am ol -adan1an tan-1-

[ arbox
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-am de, 2.3-Di hydro-1Hindol e-5-carboxy lie acid ;
4‘3&@}3;/ rid g uca-%fb@m;}m)ma%ﬁ%%P\%&%ﬁ@ﬁﬁﬂﬁ) ajgio)-adamantan-1-
v de; 6-Medloxy-py ri dine-2-carboxylic acid ;
% yr|d|ne 2-carbonyl)-am no ad aman tan--am de; 1

L e .
TR bbb B A7 SO AR b i et emingh
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The method of claim 30, wherein the disease or disorder is Parkinson’s disease.

40)  The method of claim 39, wherein the at least one symptom of Parkinson's disease is
levodopa-induced dyskinesia, poor balance, Parkinsonian gait, bradvkinesia, tigidity,
tremor, change 1n speech, loss of facial expression, micrographia, difficulty swallowing,
drooling, pain, dementia, confusion, a sleep disturbance, constipation, a skin problem,
depression, fear, anxiety, difficulty with memory, slowed thinking, sexual dysfunction, an

urinary problem, fatigue, aching, toss of energy, or a combination thereof,
41} The method of claim 30, wherein the disease or disorder 15 Alzheuner’s disease.

42y  The method of claim 41, wherein the at least one symptom of Alzheimer's disease is
impairment in memory, impairment i attention, impairment in judgment, impairment in
deciston-making, impairment in orientation to physical surroundings, language
impatrment, impairment 1o speed~-dependent activities, impairment in abstract reasoning,
umpairment in visuospatial abilities, impairment in executive functioning, impairnient in
behavioral disturbances, disinterest and passivity, apathy, inappropriate dressing, poor self
care, agitation, violent outburst, aggression, depression, anxiety, haltucination, delusion,

change in personality, change in mood, dementia, or a combination thereof,

43y  The method of claim 30, wherein the cognitive or neurodegenerative disease or disorder is

multiple sclerosis.

44}  The method of claim 43, wherein the at least one symptom of multiple sclerosis is optic
neuritis blurred vision, eve pain, loss of color vision, blindness, diplopia double vision,
nystagmus jerky eve movements, ocular dysmetria, constant under- or over-shooting eve
movements, internuclear ophthalmoplegia, nystagmus, diplopia, movement and sound
phosphenes, diplopia, afferent pupillary defect, motor paresis, monoparesis, paraparesis,
hemiparesis, quadraparesis plegia, paraplegia, hemuplegia, tetraplegia, quadraplegia,
spasticity, dyvsarthria, muscle atrophy, spasnis, cramps, hypotonia, clonus, myoclonus,
myokymia, restiess leg syndrome, footdrop dystunctional reflexes (MRSs, Babinski's,
Hoffman's, Chaddock’s), paraesthesia, anaesthesia, neuralgia, neuropathic pain,
neurogenic pain, Thermilte's, proprioceptive dysfunction, trigeminal neuralgia, ataxia,

intention tremor, dysmetria, vestibular ataxia, vertigo, speech ataxia, dystonia,
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dysdiadochokinesia, frequent nucturation, bladder spasticity, flaccid bladder, detrusor-
sphincter dyssynergia, erectite dysfunction, anorgasmy, retrograde ejaculation, trigidity,
constipation, fecal urgency, depression, cognitive dvsfunction, dementia, mood swings,
emotional lability, euphoria, bipolar syndrome, anxiety, aphasia, dysphasia, fatigue,

uhthoffs symptom, gastroesophageal reflux, a sleeping disorder, or a combination thereof

45) A method of treating gastroesophageal reflux, the method comprises administering a
therapeutically effective amount of at least one compound of claim 1 or a pharmaceutically

acceptable salt thereof to a mammal in need thereof.
46) A method of treating alcohol dependence, the method comprises administening a
therapeutically effective amount of at least one compound of claim 1 or a pharmaceutically

acceptable salt thereof to a mammal in need thereof



