
WO 2010/011570 PCT/US2009/050934  ADA:MP:TYE DUMP E DER `ATIV FIELD OF THE
INVENTION The present invention provides adamantyl diamide derivativeswell as pharmaceutical
compositions and methods of treatment using same. BACKGROUND OF TUE INVENTION This
invention concerns adamantyl diamide derivatives, s alto.teric miodulators of  the metabotropic
glutamate receptor 5 tinGlu5 receptors or mGluR.5i, as well as pharmaceutical compositions and
methods of treatment utilizing these compounds. Glutamate is the major excitatory neurotranstnider in
the mammalians system. One means of modulating glutamate neurotransmission is through
metabotropic glutamate receptors (nGluRs); another means being ionotropic receptors. Presently,
eight inciluRs have been cloned and classified into three groups based on sequence homology,
preferred signal transduction pathway and pharmacology. Group of mGiuRs includes m.GitiR1. and
15mCituR5, while Group comprises niGluR2 and inCiluR3 and Group EH comprises 6, 7 and 8
receptors. inGlu receptors have an essentialin normal brain functions, as wellogi psychiatric, and
neuromuscular disorders. InGiu5 receptors are located, primarily postsynaptically and highly
expressed in the limbic brain regions. mG1u5 FCC 



20expressed in the thalamus, spinal cord, and vagal nerve systems as well as peripherally in the skin
on nerve endings and (: fibers. Ligands to the inGlu5 receptors haveshown to have promise for
peripheral and central nervous system disorders. See e.g.. G. Jaeschke et al: "mG1u5 receptor
antagonists and their therapeutic potential," 123-142. Yet some proffer  that glutamate analogs
targeting the orthosteric binding site. may be limited by low brain penetration and insuffi dent,
selectivity with respect to the different mGluRs subtypes. Synthetic a.gonists may lead to continuous
stimulation of the receptor since they are often designed to be metabolically stable, This continuous
stimulation is not necessarily desirable,  WO 2010/011570PCT/11S2009/050934 due to potential
receptor desensitization issues. Also, withpecreceptor occupancy, synthetic antagonists may lead to
prolonged blockade of receptor function, which may not be compatible with the kinetics of the
pathology of a central nervous system disorder.         r, a moreelective and controlled "fin.e-tuning"
action on the mGlu5+ receptor is Feasible through allosteric modulation. See e.g., P. Each ci
at,"Metabotropic glutamate receptor 5 modulators and their potential therapeutic applications," Erpert
Opin. Then         2007, 17, 4: 371-381. Al losteric modulation refers to binding by a modulator ligand to
a site, on a receptor that is different, from the orthosteric primary substrate or ligand binding she. This
ligand binding process results in conformational changes, which may profoundly IDinfluence the
function of the protein (e.g., G protein-coupled receptors such as mGiuRs, including mOluR5). Novel
inGluR.5 ligands that aliosterically modulate the inGlu5 receptor may improve the therapeutic window
of traditional central nervous system agents and/or the treatment of central nervous system disorders.
The present invention is directed these, and other important, ends. 15SUNINIARI OF THE
INVENTION The present disclosure provides a compound of formula (I): wherein: 



RI and R2 are each independently alkyl, cycloalkyl, ketocycloalkvL heterocyclyi, aryl or 20heteroaryl,
which is optionally mono-, di-, or tri-substituted independently with alkyl., alkoxy, halogen, cyano, nitro,
trilluoroalkyl. amino, alkylamino, dialkylamino, awl, aryl, heteroaryl, heterocyclyl, heterocyclyi-P2,
-NEER2, -N(a1kyl)R2, -C;(0)NEIR2., - E(0)Ntalkyl, -N110(0)R2, -iN(alkyl.)20)1e, -OH or -0 R3,
wherein:        R:3 is CrC6alicyl or Ci-C6cycloalkyl, which is optionally substituted with halogen,
C1-Cia1lco>ty, OH, -C.N, -N1-12" -NII(C1-03alk -:Nl(C1-C3alky1)2, C,-;,alkylbe,terocyclyl,
01-C3alicylearbamate, -C(0)NH(CI-C,salkyl), -C(0)N(Ci-C:talkyl)2, -NEIC(0)-Ci-C3alkyl
-N(Ct-Czialkyl)-C(0)-C)-C.:alkyl, OH,, or -0-Cr-C6alky1; With. the proviso that the compound of
formulan Ns-(1,3-adamantyl c)bisp-methoxy-benzamidel,
Nt-(1,3-adamantylene)bis(4-ethoxy-benzae); ICN'41,7,-adarnantylenelbis(4-methoxy-benZ2m1de):
,N,A71( -adam atity ene)his(3 A5-trim ethogy hertz id ej; IC
'-(1..3-adamantylene)his(2-iodo-benzamide); '-(1,-,5-adamantylenejbis-benzamide; adamantyle
eThis(3-nirrobenzami AlX-(1,23- damantyleneThis-(3-pyridiarboxt lidor a pharmaceutically acceptable
salt thereof The present disclosure also provides a pharmaceutical composition comprising at least
one compound of the invention or a pharmaceutically acceptable salt thereof, and at. least one
pharmaceutically acceptable carrier. The present disclosure also provides a method of treating a
disease or disorder, the method comprises adininistering a therapeutically effective amount of al 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. in some
embodiments of the method, a symptom of the disease or disorder is treated.  In one aspect, there is
provided a compound of formula (I):  (I) 



wherein: RI is C2-Coalkyl, cycloalkyl, ketocycloalkyl, heterocyclyl, aryl or heteroaryl, wherein each is
optionally mono-, di-, or tri-substituted independently with alkyl, alkoxy, halogen, cyano, nitro,
trifluoroalkyl, amino, alkylaraino, dialkylamino, acyl, aryl, heteroaryl, heterocyclyl, heterocyclyl-R3,
-NHR3, 41(alkyl)R3, -C(0)NHR3, -C(0)N(alkyl)R3, - NHC(0)R3, -N(allcyl)C(0)R3, -OH or -0R3 ; and R2
is alkyl, cycloalkyl, ketocycloalkyl, heterocyclyl, aryl or heteroaryl, wherein each is optionally mono-,
di-, or tri-substituted independently with allcyl, allcoxy, halogen, cyano, nitro, trifluoroallcyl, amino,
alkylamino, dialkylamino, acyl, aryl, heteroaryl, heterocyclyl, heterocyclyl-R3,-N(alkyl)R3, -C(0)NHR3,
-C(0)N(alkyl)R3, -NHC(0)R3, - N(allcyl)C(0)R3, -OH or -0R3; wherein:       R3 is Ci-C6alicyl or
Ci-C6cycloalkyl, which is optionally substituted with halogen, CI-C3alkoxy, OH, -CN, -NH2,
-NH(Ci-C3alkyl), -N(Ci-C3alky1)2, CI- C3alkylheterocyclyl, Ci-C3alicylcarbamate,
-C(0)NH(C1-C3alkyl), -C(0)N(C1-C3allcy1)2, - NHC(0)-C} -C3 alkyl, -N(C 2-C3allty1)-C(0)-Ci-C3 alkyl,
OH, or -0-Ci-C6 alkyl; with the proviso that the compound of formula (I) is not: N,
N'-(1,3-adamantylene)bis(3-methoxy-benzamide); N, N '-(1,3-adamantylene)bis(4-ethoxy-benzarnide);
AT, AT'41,3-adamantylene)bis(4-methoxy-benzamide);
AT,AP-(1,3-adamantylene)bis(3,4,5-trimethoxybenzamide); N,
N'-(1,3-adamantylene)bis(2-iodo-benzamide); N,AP-(1,3-adamantylene)bis-benzamide; N,AP-( 1,3 -ad
amantyl en e)b s (3 -nitrobenzami d e) , and  3 -adamant \ PI en e)b s 3 -pyri di ne carb ox al4); or a
pharmacptabl e salt thereof In another aspect, there is provided a pharmaceutical composition
comprising at least one compound as defined above or a phaimaceutically acceptable salt thereof, and
at least one pharmaceutically acceptable carrier. In yet another aspect, there is provided the use of a
therapeutically effective amount of at least one compound as defined above or a pharmaceutically
acceptable salt thereof in the preparation of a medicament for the treatment of a central nervous
system disease or disorder, wherein said medicament is to be administered to a mammal in need
thereof In still another aspect, there is provided the use of a therapeutically effective amount of at least
one compound as defined above or a pharmaceutically acceptable salt thereof in the preparation of a
medicament for treating gastroesophageal reflux, wherein said medicament is to be administered to a
mammal in need thereof In a further aspect, there is provided the use of a therapeutically effective
amount of at least one compound as defined above or a pharmaceutically acceptable salt thereof in
the preparation of a medicament for treating alcohol dependence, wherein said medicament is to be
administered to a mammal in need thereof 



In yet a further aspect, there is provided the compound as defined above for use as a medicaine
DETAILED DESCRIPTION OF THE INVENT N In one aspect, the present. invention provides adariv]ie
derivatives. The present on comprises a compound of formula t  WO 2010/0 70PCT/US2009/050934
(I) wherein: arid 1t2 are each independentlycloalkyl, ketocycloalkyl, heterocyclyl, aryl or heteroaryl,
which is optionally mono-, di-, or in-substituted independently with alkyl, alkoxy, halogen, cyano, nitro,
trifluoroalkyl, amino, al kyl amino, dialkyl amino, acyl, aryl, heteroaryl, heterocyclyl,
heterocycly1-173,-N(alkyl)R3, -C(0)N14R3, - C(0)N(alkyl)R3, -NHC(0)R3, -N(alky/)00):fe, -OH or -01e,
wherein:       le is C1-C6alkyl or Ci-C6cycl alkyl, which is optionally substituted with halogen,
CI-CAlkoxy, OH, -CN, -NH2, -NIACI-CAlkyl), -N(Ci-C3alky02, 10kylbeterocyclyl, -Ciai kylcarbamate,
-C(0 YIN E(Ckyl ), -C(0)N(C:1-C3a1) -N(Ci-C3alkyl)-C(0)-C 1-C2alkyl, OH, or -0-CI-Colkyl, with the he
compound of formula (I) is not:  antylene)bis(3-mettioxy-benzamicthe compound having CAS registry
number 899289-36-2); -( ",i-adama 



registry number  )bis(4-ethoxy-benzamid 289-24-8); ccn having CAS        ,N;
.4W-0,3-Mama.bis(4-meth registty number 899259-96-4 -tide)(i.c id having AS
idamantyl ene)bi s(3 ,4,5-tri m ethoxybew 20CAS registry number 173068-46-7), the compound ha
Ar"-(1,3-adamantylene)bis(2-iodo-ben, tide)he compound having CAS registry number 899259-92.-8), 



N,N'-(1,3-adamantylene)bis-benzamide (i.e., the compound having CAS registry number
103307-81-9); N,AP-(l ,3-adamantylene)bis(3-nitrobenzamide) (i.e., the compound having CAS
registry number 350024-39-4); and 5N,Nr-(1,3-adamantylene)bis-(3-pyridinecarboxamide) (i.e., the
compound having CAS registry number 371933-95-8); or a pharmaceutically acceptable salt thereof
The term "alkyl", employed alone or as part of a group, is defined herein, unless otherwise stated, as
either a straight-chain or branched saturated hydrocarbon of 1 to 8 carbon atoms. In 10some
embodiments, the alkyl moiety contains 8, 7, 6, 5, 4, 3, 2 or 1 carbon atoms. Where the term "alkyl"
appears herein without a carbon atom range it means a range of CI-Cs. Examples of saturated
hydrocarbon alkyl moieties include, but are not limited to, chemical groups such as methyl, ethyl,
n-propyl, isopropyl, n-butyl, tert-butyl, iso-butyl, sec-butyl, npentyl, n-hexyl, and the like. 15The term
"alkoxy", employed alone or in combination with other terms, is defined herein, unless otherwise
stated, as -0-alkyl, where "alkyl" is as previously defined herein. Examples of alkoxy moieties include,
but are not limited to, chemical groups such as methoxy, ethoxy, iso-propoxy, sec-butoxy, tert-butoxy,
and homologs, isomers, and the like. As used herein, the term "cycloalkyl", employed alone or in
combination with other terms, is 20defined herein, unless otherwise stated, as a cyclized alkyl group
having from 3 to 8 ring carbon atoms, where "alkyl" is as defined herein. Examples of cycloalkyl
moieties include, but are not limited to, chemical groups such as cyclopropyl, cyclobutyl, cyclopentyl,
and cyclohexyl.  WO 2010/011570PCT/U52009/050934 As used herein,"ketecycl", employed &one or
in combination with other terms, is defined herein, unless; otherwise stated, as a cycloalkyl having a
kern radical attached thereto, where "cycloalkyl" is as defined herein. Examples include
cyclopentanone or cyclohexanone. 5The terms "halo' or Mogen", employed alone or in combination .1
other defined herein, unless otherwise stated, as fluoro, chloro, bromo, or iodo. 



The term "aemployed alone or in combination with other terms, is defined herein, unless otherwise
stated, as an aromatic hydrocarbon of up to 14 carbon atoms, which can be a single ring (monocyclic)
or multiple rings (eg., bicyclic, tricyclic, polycyclic) fused together or linked covalently. Any suitable ring
position oldie aryl moiety can be covalently linked to the defined chemical structure. Examples of aryl
moieties include, but are not limited to, chemical groups such as phenyl" benzyl, 1-naphthyl,
2-naphthyl, and the like. An aryl group can be unsubst.ituted or substituted as described herein. The
term" 0 ryor in combination with other terms, is defined herein, unless otherwise stated, as a
monocyclic of polycyclic (fused together or linked covalently) aromatic hydrocarbon ring comprising
one or more heteroatoms independently selected from              n, and sulfur. A heteroaryl group
comprises up to 14 carbon atoms and 1 to 6 heteroatorns. Examples of heteroaryl groups include, but
are not limited to, pyridinyl, pyridazinyl, triazinyl, pyrrolyl., pyrazolyl, imidazolyl, (1,2,3)- and
(1,2,4)-triazolyl, 20pyrazinyl, pyrimidinyl, tetrazolyl, furyl, thienyl, iscixazolyl, thiazolyi, oxazolyl,
2-quinolu    uinazolinyl, 3-phenyl-2-quinolinyl and the like. A heteroaryl group can he unsubstimted or
substituted as described herein. The term "het)employed alone or in combination with others, is
defined herein, unless otherwised, as a univalent group formed by removing a hydrogen atom from
any ring atom of a heter The term "employed alone or in combination with other terms, is defined
herein, unless otherwise stated, as groups of formula -QM-alkyl, where alkyl is a previously described
herein; ie., an alkylcarbonyl. such as formyl, acetyl and the like  WO
2010/011570PCT/13S2009/050934 The term "aminoalkyl employed.combination with other terms, is
defined herein, unless otherwise stated, as al kyl-amin herein and the term "amino" is -NFI2, -N
Ci1-t3Nll-, 013042N1-1.--, (CI-Csalkyl)Nifi-" "alkyl" is as previously defined Non-limiting examples
include  - , and the like.  The term "alkylamino" employed alone bi nation 



oth other terms, is defined herein, unless otherwise stated, as amino-alkyl, where the term "alkyl" is as
previously defined herein and the term "amino" is -N112, -NH-, or N.< Non-limiting examples include
-NFICH.2033,-N(Ct-Cialky1)2., and the in some embodiments of the invention, Ri and R2 are both aryl
in sonic embodiments, RE and R2 are both heteroaryt hi some embodiments, RI is aryl and R2 is
hete-roarvl. ln some  embodiments of the invention, at least one aryl is phenyl In some embodiments,
at least one  heteroaryl is pyridinyl, pyrimidinyl, pyridaziindazolyl,thiophenyl, Furanyl, or
benzufutanyl.nbodiments, both aryls are phenyl. In some embodiments, both hetercected from a.
group consisting of pyridinyl, pyrimidinyl, pyridazinvi, thiazoly1 pyrazolvi, indazolyi, thiophenvl, furanyl,
and benzofurany I . in some embodiments of the invention, at least one aryl or heteroaryl is substituted
as previouslybed. In some such. embodiments, the I, 2, or 3 substintents are independently selected
from the group consisting of methyl, metboxy, dimethylamino- 20ethoxy, amino, methylamino,
dimethylamino, cyano, thloro, fluoro, furanyl andtbiophenyl.    



phenyl, 3 or 4-methyl-phenyl, 3 or 4-chloro-phenyl, 3 or 4-fluoro-phenyl, 3 or 4-
dimethylamino-etboxy-phenyl, 3 or 4-dimethylamino-phenyl, 3 or 4-eyano-phenyl, 345-
methyl-[1,2,4]oxa.diazol-3-yl)-phenyi, IH-indole-5-yl, IH-indole-6-yl, 111-benzimidazole-5- yi, pyridyl,
2-pyridyl, 4-pyrid)-5-methyl-pyridin-2-yl, 6-methyl-pyridin-2-yl, 6- chi oro-pyridi n-2-yl, pyrazi n-2 , 5-(th
ophen-2-y )-Pli-pyrazol-3-y I, I -methyl.5-(thiophen-2-yI)-M-pyrazol-3-yl, 5-(furai
2-yI)-1-methyl-/H-pyrazol-3-yl, inclazol-311, 2- methyl -21-1-indazol-3-yl, benz.oluranyl,
benzoluran-5-yl,   WO 2010/011570 PCT/US2009/050934 In some embodiments, the compound of the
present invention is a compound disclosed in the Experimental Section below. In some embodiments,
the compound is one from Table 1, 2, 3, or 4, below. in some embodiments the invention, RI and R2
are both aryl. In some embodiments, RE and. R2 are both heteroaryt. In some embodiments, R' is and
and R2 is heteroaryl. In some embodiments, either RI or R2 is heteroaryl. In some embodiments,
either R- or R2 is aryl.       embodiments of the invention, at least one aryl is phenyl. In s.me
emvdiments, at least one heteroaryl is benzoftiranyl, benzokjisoxazolyl, benzooxazolyi, benzothiazolyl,
dihydrothieno[3,4-b][-1,41dioxinyl, furanyl,indazolyl, 10indolyl, isoquinohnyl, isoxazolyl, naplithyridinyl,
oxazo13,1, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyrimidinyl, pyrrol 0[3 2-cipy ri dine , quno1invI
quinoxalinyl, l ', or thiophenyl. in some embodiments, both aryls are phenyl. In sonic embodiments,
both heteroaryls are tamp consisting of at least one heteroarvi is benzofIuranyl, benzo[c.]isoxazolyl,
benzoxazOlyl, benzothiazoly1 dihydrothienop,4-hi( 1,411dioxi furanyl, inndazo[1,2-a]pyridinyl,
indazolyi, indolinyl, indolyl, isoquinolinyl, isoxtizo vl, naphthyridinyl, oxazolyl, pyrazinyl, pyrazolyl,
pyridazinyl, pyridinyl, pyrimidinyl. pyrrolo[3,2-4yridinyl, qumohn I quinoxalinyl, thiazolyl. or thiophenyl.
In some embodiments, the heteroaryl is pyridmyl, and the pyridinyl. is mono-, di-, or via)substituted as
previously defined. In some such embodiments, the mono-, di-, or u substitutions are independently
heteroaryi, heterocyclyl, heterocyclyi-R2,- -N(alkyl)R3, wherein le is as previously defined. In some
embodiments of the invention, RI is aryl or heteroaryl and R2 is cyclo kelocycloalkyl. or heterocyclyl. In
some embodiments, either RI or R2 is cycloalkyl. In some embodiments, at least one cycloalkyl is
cyclobutyl, cyclohexyl, cycippentyl, or cyclopropyl. In some embodiments, the cycloalkyl is further
substituted beyond the tri-substitution previously defined, i.e., the cycloalkyl is substituted more than
three times as previously described; for example, the cycloalkyl is tetra-substituted with fluorine, 



WO 2010/011570 PCT/US2009/050934 odiments of the invention, at least one cycloalkyl,
ketocycloalkyl, h terocyclyl, aryl, or beteroaryl is substituted as prevIously described. In some such
embodiments, the                                                                                      , 2, or 3 substiments are
independently selected from the group consisting of methyl, methoxy, dimethylamino-elhoxy, amino,
methylamino, dimetbyllamino, cyano, Wore, -fluor, furanyl and thiophenyl. In some
embodimentsmono-, di-, or tri-substituents are 'independently selected from the group consisting of
amino, chloro, cyan, dimethylamino, dimethylamino-etboxy, methyl, metbylamino, metboxy, fluoro,
-C.(0)N.HCH:1, furanyl, pyrrolidinyl, thiophenyl and tri 11 normethyl IDin some embodiments, t le
compound of the present invention is a compound disclosed in the Experimental Section below, In
some embodiments, the compound is one from Table I. Table 2, Table 3 or Table 4, below.     Another
aspect of the present invenlion is a composition that comprises a pharmaceutically effective amount of
a compound according to the present invention, and a pharmaceutically 15acceptable carrier or
excipie.nt A composition of the present inventionadapted to any mode of administration, such as orally
(including sublingually), via implants, parentally (including intravenous intraperitoneal, intraarticularly
and subcutaneous injections), rectally, intranasally,topically, ocularly (via eye drops), vaginally, and
transdermally. A compound of the present invention can be used either as a free base or in the fonn of
a salt derived from pharmaceutically acceptable acids or bases. The salt includes without limitation the
following: salts with omanic acids, e.g., hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
and phosphoric acid, and organic acids e,g, acetic acid, oxalic acid, citric acid, tartaric acid, succinic
acid, maieic acid, benzoic acid, benzene sulfonic acid, fumaric acid, mak acid, methane sulfonic acid,
pamoic acid, and para-toluene sulthnic acid. Other salts include salts with alkali metals or alkaline
earth metals, e.g., sodium, potassium, calcium and magnesium, or with organic bases, including
quaternary ammonium salts. Further non-limiting examples of pharmaceutically acceptable inorganic
and organic acid  



WO 2010/011570 PCT/US2009/050934      addition,M. Berge ci - Paulekul et al, .1. Med. Chem 2007,
50, 26: 6665-66721 977, 66 2, and A compound of the present invention can also be used in the form
of an ester,carhamate and other conventional prodrug form, which generally will be a functional,
derivative of the compound that is readily convened to the active moiety in vim. Also included are
metabolites of a compound oldie present invenfion defined as active species produced upon
introduction of the compound into a biological system. When a compound of the present invention is
employed as described above, it maybe combined with one or more pharmaceutically acceptable
excipients or carriers,, solvents, diluents and the like. Such pharmaceutical preparations may be
administered orally in such forms as tablets, capsules (including, e.g., time release and sustained
release formulations),      lozenges, aerosols, dispersible powders, granules, solutions, suspensions
(containing, e.g., a suspending agent, at, e.g., from about 0.05 to about 5% of suspending agent),
syrups (containing, e.g., sugar or a sugar substitute such as a.spartaine, at, e.g., about 10 to about
50% sugar or sugar substitute), elixirs and the like, or parenterally in the form of sterile injectable
solutions, suspensions or emulsions containing, e.g., from about 0.05 to about 5% suspending agent.
in an isotonic medium. Such preparations may contain, e.g., from about 25 to about 90% of the active
ingredient in combination with the carder, more customarily from about 5% and about 60% by weight.
The effective dosage of an active ineredient (e.g., a compound or salt of the present inventio.n and a
prodrug or metabolite thereof) employed may vary depending on the particular compound, salt,
prodrug or metabolite used, the mode of administration, age, weight, SOK and medical condition of the
patient, and the severity of the disease, disorder, condition, and/or system being treated. The selection
of the appropriate administration and dosage form for an individual mammal will be apparent to those
skilled in the art" Such determinations are routine to a physician, veterinarian or clinician of ordinary
skill in the art (see e.g., Plarrison's Principles qf Internal Medicine, Anthony Fauci et al. (eds.) 146 ed.
New York: McGraw Hill (1998)). Further, the dosage regimen may be adjusted to provide the optimal
therapeutic response. For example, several divided doses may be administered daily or the dose may
be proportionally reduced as indicated by the needs of the therapeutic situation.  



WO 2010/011570 PCT/US2009/050934 Solid carriers, e.g., starch, lactose, di calcium phosphate,
microcrystalline cellulose. and kaolin, liquid carriers, e.g., str, polyethylene glycols, glycerol, non-ionic
surfactants and edible. oils such as corn, peanut and sesame oils, may be employed as are
appropriate to the nature of the active ingredient and the particular Conn of administration desired.
Adjuvants customarily employed in the preparation of pharmaceutical compositions may be
advantageously included. Non-limiting examples of adjuvants include flavoring agents, coloring
agents, presenting gents, and antioxidants, such as vitamin E, ascorbic acid, BHT and BHA. Art active
compound also may be administered parenterally or intraperitoneally. Solutions or 10suspensions ofc
is compound as a free base, neutral compound or pharmacologically acceptable salt can be. prepared
in water suitably mixed with a surfactant such as hydroxypropylcellulose. Dispersions alse can he
prepared in glycerol liquid polyethylene glycols and mixtures thereof in oils, These preparations may
contain a preservative to prevent the growth of microorganisms under ordinary conditions of storage
and use. The pharmaceutical forms suitable for injectable or infusing use include sterile aqueous
solutions, suspensions or dispersions, and sterile powders for the extemporaneous preparation of
sterile injectable or infusing solutions, suspension or dispersions. in all cases, the form must be sterile
and must be fluid to the extent that easy injectability and infusing exists. it must he stable under
conditions of manufacture and storage and must he preserved against 20the contaminating action of
aioorganisms. The carrier can be a solvent or dispersion medium containing, for example, water,
ethanol and poiyol (e.g., glycerol, propylene glycol, and liquid polyethylene glycol), suitable mixtures
thereof, and vegetable oil,  urthermore, active compounds of the present invention can be
administered intranasally or wansdermally using vehicles suitable for intranasal or transdemal delively
known to those ordinarily skilled in the art. Transdermal administration includes 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 he viscous liquid or
semisolid emulsions of either the oil-in-water or water-in-oil type. Pastes 30comprised of absorptive
powders dispersed in petroleum or hydrophilic petroleum containing   WO 2010/011570
PCT/US2009/050934 



the active ingredient also may be suitable. A variety of Occlusive devices may be used to release the
active ingredient into the blood stream such as a semi-permeable membrane covering a. reservoir
containing the active ingredient with or without a carrier, or a matrix containing the active ingredient.
Other occlusive devices are known in the literature. When 5using a transdemial delivery system, the
dosage administration will be continuous rather than a single or divided daily dose_ A compound of the
present invention can also be administered in the font of a liposome delivery system where the
liposomal lipid bilayer 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 I 0monoclonal antibodies to which the compound
is coupled. Other carriers to which a compound of the present invention also may be coupled are a
soluble polymer or a. biodegradable polymer useful in achieving controlled release of an active
ingredient. It is understood by those practicing the art. that some of the. compounds of the present
tntton may contain one or more asymmetric centers, and thus may give rise to 15enanti niers and
diastereomers. The present invention includes all stereoisomers including individual diastereomers
and resolved, enannomencally pure stereoisomers" a.s well as racemates, and all other variations of
stereoisomers, and mixtures and pharmaceutically acceptable salts thereof, which possess the
indicated activity. Optical isomers may be obtained in pure form by customary procedures known to
those skilled in the an, and include, 20but are not limited to, chiral chromatographic separations,
diastereomeric salt formation, kinetic resolution, and asymmetric synthesis. it is also understood that
this invention      passes all possible regloisomers, end.o-exo isomers, and mixtures thereof 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 limited to, column chromatography, thin-layer
chromatography, and high-performance liquid chromatography. it is understood by those practici due
to hindered ft cart that some of the compounds of the present invention may be chiral , and give rise to
atropisomers,. which can be resolved and obtained in  pure form by customary procedures known to
those skilled in the an, It is further understood by those practicing the an that some of the compounds
of the present invention include 30structural isomers, including tautomers. 



WO 2010/011570PCT/US2009/050934 Included alsoUs invention are all polymorphs and hydrates of
the compowids ofthe present invention Another aspect of the present invention is a method for using
the compounds of the invention The invention is to be understood as embracing all simultaneous,
sequential or separate use of any combination of the compounds of the invention with any
pharmaceutical composition useful in the methods described herein. in some embodiments, the
method includes administering an effective amount of a combination of two or more of the compounds
described herein, or salts thereof. h is specifically intended that the phrases "combination of two or
inure of the compounds described herein, or salts thereof," or "at least one compound as described
herein, or a pharmaceutically acceptable salt thereof," or similar language describing specific
compounds, includes the administration of such compounds in any proportion and  combination of salt,
neutral or free base forms; Le. s the admin compounds each in the base form, each in the neutral form
or each in theor more in the base form and one or more in the neutral form, or one or more in the base
form and one or more in the salt form, or one or more in the neutral form and one or more in the salt
form, in any proportion of the neutral and/or basic compounds and/or salts. As usedein" the
phraseamount" when applied to a compound of theen, d to denote an amount sufficient to cause an
intended biological. effect The phrase 20"therapeutically effective. mouse when applied to a compound
of the invention is intended to denote an amount of the compound that is sufficient to ameliorate,
palliate, stabilize, reverse, slow or delay the progression of a disorder or disease state, or of a
symptom of the disorder or disease.. In Same embodiments, the method of the present invention
provides for administration of combinations of compounds. In such instances, the "effective amount" is
75the amount of the combination sufficient to cause the intended biological effect. The term
"treatment" or "treadused herein means curing, ameliorating or reversing 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,  WO 2010/011570PCT/US2009/050934 



condition or state ofa disease or disorder. For purposes of hinvention,"treatment" or "treating" further
means an approach for obtaining beneficial or desired clinical results, where "beneficial or desired
clinical results'elude, without. limitation, alleviation of a symptom, diminishment of the extent of a
disorder or disease, stabilized (i.e., not worsening) disease or disorder state, delay GT Slowing of a
disease or disorder state, amelioration or palliation of a disease. or disorder state, and remission of a
disease or disorder, whether partial or total, detectable or undetectable. The term "prevent" or
"preventing" used herein means to keep from happening or cx The term "administering" as used herein
refers to either directly administering a compot 10the present invention, or administering a prodruu,
derivative, or analog of same, that will fhnn an effective amount of the compound within a mammal.
The presen d 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, 15wherein the disease or
disorder is a central nervous system disease or disorder. A compound of the pre cart allosterically
modulate the inGlu5 recei allosteric modulator that enhances or potentiates the affinity of an
onhosteric ligand for the InGlu.R.5 receptor and/or enhances or potentiates an instatic agonises
efficacy is an. al losteric enhancer (or potentiator) or positive allosteric modulator (PAM). See e.g.,
May, 20LT. AMU. Rev. Pinumaeol. Thrieol, 2007, 47, -I -51. An allosteric modulator that reduces or
diminishes the affinity of an orthosteric ligand for the mCituR5 receptor and/or reduces or diminishes
an orthosteric agonises efficacy is an allosteric antagonist (or inhibitor) or negative allesteri modulator
(NAM). lit In some embodiments, the mammal of the method of the invention is a hunia In some
inbodiments of the method of the invention, the central nervous system disease or disorder is a
cognitive, neurodegenerati ye, psychiatric, 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 schizophrenia (including
schizoalTective disorders), Alzheimer's disease, Parkinson's  WO 2010/011570PCT/US2009/050934
disease, multiple sclerosis, Huntingchorea, amyotrophic lateral sclerosis. Creutzfeld- 



Jakob disease, a trauma-induced neurodegeneration, AIDS-induced encephalopathy, another
infection-related encephalopathy (Le., a non-AIDS-induced encephalopathy), Fragile X syndrome, an
autism spectrum disorder, and a combination thereof As used herein, the phrased disorder" refers to
any of several psychological disorders characterized by abnormalities of emotional state, such as,
without limitation, bipolar disorders, depressive disorders, cyclothytnic disorders, dvsthymic disorders,
mood disorders due to a general medical condition, mood disorders not otherwise specified and
substance-induced mood disorders; and as characterized by the .Diognoseic and Statistical Manual of
IDMental Disorders, Fourth. Edition. (DSM-IV) (American Psychiatric Association: Arlington, 994). As
used herein, the"auth disorder" (ASD) o a disorder that causes severe and pervasive impairment in
thinking, feeling, language, and the ability to relate to others, which is often first diagnosed in early
childhood and range from a severe form, called autistic disorder ("classic" itthrough 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 herein, is synonymous with the phrase, "pervasive developmental disorders" (PDDs) In some
such embodiments, the mood disorder is a depression (Le., a depressive disorder). In some such
embodiments, the depression is selected from the group consisting of atypical depression, bipolar
depression, unipolar depression, major depression, endogenous depression (Lc., acute depression
with ) obvious cause), involutional depression. (r.e. depression that occurs in mid-life or the elderly),
reactive depression (Le,,, depression caused by an obvious traumatic life episode), postpartum
depression, primary depression (Le., depression that has no obvious physical or psychological cause
such as a medical illness or disorder), psychotic depression, and secondary depression (Le_
depression that seems to be caused by some other underlying condition such another medical illness
or disorder). In sonic such embodiments, the anxiety disease or disorder is selected from a group
comprising generalized anxiety disorder, panic anxiety, obsessive compulsive disorder, social  WO
2010/011570PCT/US2009/050934 phobia, performance anxiety, post-traumatic stress disorder, acute
stress reaction, an adjustment disorder, a hypochondriacal disorder, separation anxiety disorder,
agoraphobia, a specific phobia, anxiety disorder due to general medical condition, substance-induced
anxiety disorder, alcohol withdrawal-induced anxiety, and a combination thereof in -ime embodiments,
the central nervous system disease or disorder of the method of the . seizure disease or disorder. in
some embodiments, the seizure disease or disorder is selected from the group consisting.convulsion,
epilepsy, status epilepticus, 



and a combination thereof In some embodiments, the central nervous system di sotmethod of the  10
invention is a pain disease or disorder selected from the group consisting of i uropathic pain and
migraine pain. In sonic embodiments, the neurop     me pain disease or disorder is selected from the
group consisting hyperalgesic pain, phantom pain, neuropathic pain related to diabetic neuropathy,
neuropathic pain related to migraine, and a combination thereof. ma tory in or        15In some
embodiments, the central nervous system disease or disorder of theo of the invention is a neuronal
hyperexcitation state disease or d In some embodiments, the neuronal hyperexcitation state. disease
or disorder is a neuronal hyperexcitation state in 



medicament withdrawal, a neuronal Ityperoxicitation state in intoxication, or a combination thereof
line embodiments neurodegenerative, psychiatric or d of the in euro disease or d one symptom of the
cogniti -ated hi some embodiments, the cognitive, n.eurodegenerative, psychiatric neurological
disease or disorder is a depression. In some such embodiments, the at least one symptom of the
depression is depressed feeling, depressed mood, toss of interest or pleasurein some or all activities,
changes in appetite, changes in weight, changes in sleep patterns, lack of energy, fatigue, low self
esteem, diminished capacity for thinking, concentration, or decisiveness, feelings of hopelessness or
worthlessness, psychomotor agitation or retardati reproach, inappropriate guilt, frequent thoughts of
death or suicide, plans or attempts to commit suicide, or a combination thereof  WO
2010/011570PCT/US2009/050934 In sortie embodiments, the cognitive, neurodegenerative,
psychiatric or neurological disease or disorder is an anxiety. In some such embodiments, the at least
one symptom of anxiety is apprehension, fear, trembling, muscle aches, insomnia, abdominal upsets,
dizziness, irritability, persistent, recurring thoughts, compulsions, heart palpitations, chest pain, chest
discomfort, sweating, tingling sensationschoking, fear of losing control, flashbacks, nightmares,
intrusive thoughts, intrusive recoIlections, avoidance behaviors, emotional numbing, an inability to
sleep, anxious feelings, overactive startle response, hypervigilance, outbursts of anger, faintness,
blushing, profuse sweating, or a combination thereof. 10in some embodiments,
thetdegenerapsychiatric or neurological disease or disorder is schizophrenia. In some such
embodiments, the at least one symptom of schizophrenia is a positive symptom selected from the
group consisting of hallucination, delusion, paranoia, and a combination thereof In some such
embodiments, the symptom, of schizophrenia is a negative symptom selected from the group
consisting of social withdrawal, flat affect, anhedonia, decreased motivation, and a combination
thereof, In some such embodiments, the symptom of schizophrenia. is a cognitive symptom selected
from the group consisting of severe deficit in. attention, severe deficit in object naming, severe deficit
in working memory, severe deficit: in long-term memory storage, severe deficit: in executive
functioning, a slowing of information processing, a slowing of neural activity, long term 20depression,
and a combination thereof 



ne embodiments f' the method of the invention,irodegeneraave, psychiatric or neurological disease or
disorder is Parkinson'sIn. some such embodiments, the at least one symptom of Parkinson's disease e
fdopa-induced dyskinesia, poor balance, Parkinsonian gait, bradykirtesia, rigidity, tremor, change in
speech, 25loss of facial expression, microgra.phia." 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, loss of energy, or a
combination thereof. ierative" psychiatricLI 'L. 30or disorder Alzheirner's disease. in sonicdiluents, the
at least one symptom of  WO 2010/011570PCT/U52009/050934 Alzheimer's disease is impairment in
memor, impairment in attention, impairment in judgment, impairment in decision-making, impairment in
orientation to physical surroundings, language impainnent, impaimient m speed-dependent activities,
impairment in abstract reasoning:, impairment in visuospatiall abilities, impairment in executive
functioning, impairment in behavioral disturbances, disinterest and passivity, apathy, inappropriate
dressing, poor self care, agitation., violent outburst, aggression, depression, anxiety" hallucination,
delusion, change in personality, change in mood, dementia, or a combination thereof In some
embodiments, the cognitive, neurodegenerative, psychiatric or neurological disease 10or disorder is
multiple sclerosis, in some such embodiments, the at least one symptom of multiple sclerosis is optic
neuritis blurred vision, eye pain, loss of color vision, blindness, diplopia. double vision, nystagmus
jerky eye movements, ocular dysmetri a, constant 'under- or overshooting eye movements,
internuclear ophthalmoplegia, nystagmus, diplopia, movement and sound phosphenes, diplopia,
afferent pupillary defect, motor paresis, monoparesis, 15paraparesis, hemiparesis, quadraparesis
plegia, paraplegia, herniplegia, tetraplegia, quadrapiegia, spasticity, dysarthria, muscle atrophy,
spasms, cramps, hypotonia, dorms, myokymia, restless leg syndrome, footdrop dysfunctional reflexes
(MRSs, Babinski's, Hoffman's, Chaddoctes), para,esthesia, anaesthesia, neuralgia, neuropathic pain,
neurogenic pain, l'hermitte's, proprioceptive dysfunction, trigeminal neuralgia, ataxia, 20intention
tremor, dysmetria, vestibular ataxia, vertigo, speech ataxia, dystonia, 



dysdiadochokinesia, frequent micruratiom bladder spasticity, flaccid bladder, detrusorsphincter
dyssynergia, erectile dysfunction, anorgasmy, retrograde ejaculation" frigidity, constipation, fecal
urgency, depression, cognitive dysfunction, dementia, mood swings, emotional lability, euphoria,
bipolar syndrome, anxiety, a.pha.sia, dysphasia, fatigue, tilithoffs symptom, gastroesophageal reflux, a
sleeping disorder, or a combination thereof The present invention further provides 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.    WO 2010/011570 PCT/US2009/050934    The present invention further provides a method
of treating alcohol dependence, 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. In some Thodin ncompound of the present. invention is used in the
preparation of a medicament for treatment of a central nervous system disease or disorder. In some
embodiments, the central nervous disease or disorder is as previously disclosed herein. Another
aspect of the present invention is a process for producingcompounds of the present invention.
PREPARATION OF THE COMPOUNDS OF THE PRESENT INVENTION The compounds of the
present invention may be prepared, without limitation,ccordintr to one of the general methods outlined
below. For example, Schemes 1-11 that: follow are intended as an illustration of some embodiments of
the invention and no limitation of the present invention is implied because of them. The following
defines acronyms asd herein unless specified otherwise in a particular 1.5instance. 



BOP benzotriazol e- 1-yl-o'9thylanhhexafluorophospliate, CAS No. 56602-33-6 DCM dichloromethane
or methylene chloride DIEA.Ldiisopropylethylamine, GAS No. 7087-68-5 DMA
.All.N-ditnethylacetainid-19-5 DMC = dimethylimidazolinium chloride DMF = AT,N-dimethylformarnide,
CAS No. 68-12-2 DPPA = Diphenylphosphoryl a.zide, GAS No, 26386-88-9 EDC1I
AcEthyl-Ar-(3-dimet'opyl)carbodiimide hydrochloride,'o. 93:128- LW-6   WO 2010/011570
PCT/US2009/050934   NMP = NMethy1-Pvrrolidone.CAS No. 872-50-4 .Py130P = benzotriazoi-i
-yl-ocvtripyrrolidinophosphonium hex.afluorophosphat GAS No, 128625-52-5 RT or ft = room
temperature TBTL1= 0-(13etramethy u ium tetrafluoroborate, CAS No. 125700-67-6 



TEA triethanolanjina GAS THE = tetrahydrofitran, CAS No, 109-99-9                     ie formula (1) f.W = .
can be. prepared via the process outlined Scheme 1 usuig customary amidation proceduresf om
commercially available compound 1, adamantane- 1,3-diamine.1 where RI is equal to R2, and RI and
k= are as previously defined herein.. Scheme -1 a) IR:C0.2frf, Py90P (or BOF or EDCI ),
At,tbdrisopropylerthylamine (DIEA) or WI CFLC. (or THE' or DAM-) b) Frf00C1, DIEA or Et."14.
CH,C12    Schen    a) 1.1 eq. RICOEI, 1.1 eq. R2COH, DIEA, PyBOP (or BOP, DAC, EDCf). CH CI, b)
1 1 eq. R'COCI, 1.1 eq. RtOCI, DIEA. CH2Cf,  WO 2010/011570PCT/1152009/050934  Amidation of
compound I with a mixture of RICOCI and -112COCI, or a mixture of RICO2H and WCO21-1 using
customary amidation procedures affords unsymmetrical amides of formula (I). 



Scheme 3    Intermediate A a) R2CO3H, PyBOP (or BOP or DIAC or EDO( or HBT1.3 cit.), DIEA or
TEA, CH2CI:7, (or THE or DMF or CH,'CN etc); R2COCI. DIEA or TEA. CH2C(2.; or Ft2COCI, eq.
NaOti, THF/CH7C12  Amidation of inA with R2CO211 or 112COCI using, customary amidation
procedures affords unsymmetrical amides of formula. (ft intermediate A can be prepared Oa the
processes outlined in Schemes 4-6. Scheme 4 1,7ThaH 27--"(  0 ( I nt: er nedi at e A) or b
a) RICOH, PyBOP or BOP, DMC. EDCH, DIEA or TEA. Chil(Cla (o- THE, DMF, CH;;CN) 10b)
RiCOCI,D(EA CtiaCt. or BlOOCI, aq. NaOH, THFICtti.C1,. Amidation of compound 1 with WCO211 or
IR:COCA using customary ami dation procedures yields Intermediate A. The yield of this route is low
due to the formation of bis-amides. Scheme    



. H 2 030 11 0 V0eVI/ Fo-k. H 5   (Intermediate A)  a) (-1230, HNO,, feleCt4;Het 1-1,0; c.)
SOCI,,Me0b1; d) R'tOCI, NEL. DCM: or R1CO2H, PyBOP, blEtm DCM; e) LICH, 1-120, INF; DPPA,
NEtl, Toluene then HC1,   WO 2010/011570 PCT/US2009/050934  Commercially avaitable I
-adamantanecarboxylic acid (compound  2) can be converted to a.cetamide 3 ?*-1 a Ritter reaction.
Hydrolysis of compound 3 under acidic conditions affords        spondinu amine salt, which is then
converted to methyl ester 4. Customary amidation of compound 4 affords compound 5. Hydrolysis of
ester 5 thllowed by a s Cunius rearrangement yields intermediate A.  



Scheme 6    (intermediate A) a) FUCOH, HeTLI Et3N, IMF; b) CIGH,?CN, H2504: c) Thtourea. Et0H.
HOAc, 801,C Customary nidanon of commercially available 3-am o-adamantani-ol (compound 6)
affords monoamide 7, which is then converted t.o compound 8 via a Ritter reaction.. 10Hydrolysis of
compound 8 affords Intermediate A. Amides with solubilizing groups (formula I-A, E-13 and I-C) can be
prepared via the processes outlined in Schemes 7-9 Scheme 7 F' H 0N(HNtr.r. Y'r )7-* RI  Q
Intennediate 8   



a)c")NH(R2,1), KCO3 or csco. DMA or NMP, microwave, 180C - Displacement of chloride of
intennediate 13 wtth amines) underdi n with microwave irradiation yieids compounds of formula (T-A).
where le and R21 are alkyl  WO 2010/011570PCT1IIS20091050934  or linked together to form a
heterocycle that is optionally substituted by hydroxyl, alkoxy, amine, alkylamine, dialkylamine,
-COYX11-alkyl, 4:(0)N(dialkyl),1C(0)-alky hkalky11-C(0)-alkyl; or one of R2') and R21 is H and the
other is alkyl, cycloalkyl or heterocycle that is optionally substituted by hydroxyl, cyano, al koxy, amine,
alkylamme, dfalkylamine,-C(0)N1-1-alkyl, -C(0)N(dialkyl), -NfiC(0)-al Q, V and W are CR23, where
R23 is H, alkyl or cycloalkyl, or one of (7, 'lit and W is nitrogen. Scheme 8   a  



N-R24 to N-- 824 Intermediate A ))..)  a) 8248r or WI40Ms o 8440T,se, DM8 try eq. NaON Etebr,
Py608, 0CI14 Alkylation of commercially available compound 9 with leBr, R240Ms or R2401's under
basic conditions such as K:( C) or Cs,2C.DMF affords compound 10. IleaMs or R240,1s could be
easily made from corresponding R240H. and MeS020 or 4 methylbenzenesullonyl chloride.
Saponification of ester 10 gives carboxylic acid 11. Amidation of compound 11 with Intermediate A
using customary procedures could yield compounds of formula (11-B), where R24 is alkyl, cycloatkel
or heterocycle that is optionally substituted by hydroxyl, alkoxy, amine, alkylamin.e, dialkylamine,
-C(0)INEltalkyl, - C(0)1X1(dialkyl),-N(alkyl)-C(0)-alkyl.    20   WO 2010/011570 PCT/US2009/050934   



Scheme 9     it)Cl OR'4    a) PyBOP,OCM, a) ft'3401,1, Mitsuattau reaa240or 740ts.), base. OMR or
THP), 60-1C)Ote mary aI commercially available carboxybe acid 12 with Intermediate A atTords
compoundwhich upon demethylation gives compound 14 Mitsunobu reaction of compound 14 with
R21011, or alkylation of compound 14 with W4Br, R240Ms or R240Ts under basic conditions, such as
IC2CO3 or Cs2CO3 in DMF, IMF or CH3CN, yields compounds of formula of (1-C), where 1.1 is CH or
.N, and R24 is as previously defined herein. Intermediate 13 can be made via the process outlined in
Scheme Scheme 10  HO. C N 2 



6, .w r 15 cc a Intermediate A a) R 002H, PyBOR tor BOP or T or      Yt\I 'O-Y Intermediate B 01,4 or
Etzia  Customary aniidation of Intermediate A. with carboxylic acid 15 affords Intermediate B.
Non-commercially available boxylic acids can be made via the process outlined in Scheme Ii. Scheme
a roaryI-X a.". ,,,,,,,,,, heteroaryt-CNheteroaryi-CO2H (Intermediate C) 17 a) Zn(CFh.cpentadienone Fd
and (Ph?),z-ferrocene, DNIF,100C b) HCI, water, ratty, or 1) NaOH, water, 90C, 2) HCI and water  WO
2010/011570PCT/US20091050934 



Displacement of halogen X X= F", Cl, Br orcompound 16 with cyano using customaty procedures,
such as Zn(CN)2, and catalyst Phrpentedienone Pd with ligand (Ph2P)2-ferrocene in DMF at 100 "C to
afford compound 17, which upon hydrolysis under acidic or basic conditions Ids Intermediate C.
MENTAL SECTION General Methods Unless specifically stated oil experimental procedures were
performed under the following conditions. All operations were carried out at room temperature (about
18 "C to about 25 "C) under nitrogen atmosphere. Evaporation of solvent was carried out using a
rotary evaporator under reduced pressure or in a high performance solvent evaporation system IT-4X
(Genevac inc., Gardiner, NY, USA). The course of the reaction was followed by thin layer
chromatography (TLC) or liquid chromatography-mass spectrometly (LC-MIS); and reaction times are
given for illustration only Silica gel chromatography was carried Out on a CombiFitase system
(Teledyne Isco, Inc., Lincoln, NE, USA) with pre-packed silica gel cartridge or performed on Merck
silica gel 60 (230-400 mesh). The structure and purity of all final products was assured by at least one
of the following analytical methods: nuclear magnetic resonance (NAIR) and LC-MS. NMR spectra
was recorded on a Bruker AvanceTm 300 spectrometer (Bruker ElioSpin Corp., Billerica, MA, USA) or
a Varian UNITY /A10151'4: 400 (Varian, Inc., Palo Alto, CA, USA) using the indicated solvent.
Chemical shift (5) is given in parts per million (ppm) relative to tetrametbylsilane (VMS) as an internal
standard. Coupling constants (0 are expressed in hertz (Hz), and conventional abbreviations used for
signal shape are: s = singlet; d = doublet; t triplet; in = multiplet, br = broad; etc. Unless stated
otherwise, mass spectra were obtained using electrospray ionization (ESMS) via either a Mieromase
Platform II system or a Quattro micron' system (both from Waters Corp.; Milford, MA, USA) and (M+H)f
is reported. Preparation of Intermediates 0  Unless specified otherwise, the reagents used in th 011 of
compounds, including  WO 2010/011570PCT/US2009/050934 Imediate 1: 6-Met idine-2-earboxylic
acid ( , 



l\r/I---7' H2 damaritan-l-y1)-amide       intermediate 1 was prepared via the process of Scheme 4.
supra, as follows: To a flask containing 6-methyl-pyridine-2-carboxylic acid and (3-an io-adarnantan-1
1" amide (1.0 g, 7 mmol) in DCM (75 mL), was added DEA (2 mlia, 10 mmol), and
benzotriazol-1-yloxytris(dimethylaminol-phosphonium hexalluomphosphate (3.2 g, 7.3 minol), followed
by a solution of adamantane-1,3-diamine (1.3 g, 8 mmol, Zerenex Molecular Ltd.., Greater
Manchester, UK) in DM (25 mt.) dropwise. After stirring at rt for 16 h, the reaction mixture was washed
with saturated sodium bicarbonate. The. organic layer 10 was dried over sodium sulfate and
concentrated under reduced pressure. The residue was purified on a reversed phase liquid
chromatography/mass spectrometry (1W-HPLCIM8) pudfication system (Gradient, acetonitrile in
water, 18-95%, in 3.9 min with a cycle dine of 5 , A shallow gradient between 19-30% of acetonitri le
was used between 0.7-2.5 min to separate close-eluting impurities. Flow rate: 100 mLimin. Mobile
phase additive: 25 mM of ammonium formate. Column: inert.siF 08 30 x 50 min, 5 pm particle size (GE
Sciences, Tokyo, Japan)) to afford 0.5 g (20%) of the title compound, 6-methyl-pyridine-2-carboxylic
acid (3-amino-adamantan-/-y0-amide, as a white solid. 'H NNIR (400 MHz, (D3OD) 45 7.89-7.81 (m,
2H), 7.46-7.42 (m, 1E), 2.59 (s, 3H), 2.44-2.06 (m, 6H), 2.09-1.67 (m, 811). ESI-MS miz: 286.1 (NfiE)'.
20Intermediate 1 was also made nit) the same synthetic procedures frir Intermediate 2 (see below).
Starting from 3-amino-ad.amantane- I-carboxylic acid methyl ester hydrochloride (14.9 g, 60.8 nunol),
coupling with 6-methyl-pyridine-2-carboxylic acid afforded 3-[(6-
merhyl-pyridine-2-carborwl)-aminol-adamantane-1-carboxylic acid methyl ester (14.9 u, 75%). The
methyl ester was then hydrolyzed to give 3-[(6-methyl-pyridine-2-carbonyl)-
25aminol-adamanrane-l-carboxylie acid (12.2g. 86%). Finally, the Curtius rearrangement of 3-
[(6-methyl-pyridine-2-carbony1)-aminoj-adamantane-1-carboxylic acid (10.0g. 31.8 mmol) yielded
Intermediate 1 (8.48 g, 93%).  



WO 2010/011570PCT/1152009/050934 Intermediate 2: Pyridine-2-carboxylic acid
(3-amino-atiamantan-1-nyide Intermediate 2 was synthesized rio the process of Scheme 5, qno, as
followsi Stein: 3-Acetylamino-adamantane-l-carboxylit acid  To a 104. reactor was added
1-adamanxylic acid (503g. 2.79 mol; TO America, Wellesley Hills, MA, USA) and 70% nitric acid (400
niL, 6.72 mofl. and the resulting suspension was cooled at 0 "C: with a recirculating chiller. To the
mixture was slowly added 98% sulfuric acid (3.00 L, 55.5 owl) at such a rate that the temperature was
kept below 10 10"C. Once th.e addition completed, acetonini le (2.00 11..," 38.5 mol) was added at
such a rate that the temperature was kept below 1.0 'C. After all the acetonitrihe was added, the
reaction was stirred at 0 "C for 1 hour The crude reaction was Men added to a 20-L reactor filled with
about 10-L of ice mixed with a small amount of water and the resulting mixture was s ed and allowed
to warm Co room temperature, The solids were then filtered and washed with 15water, More solids
precipitated from the acidic aqueous layer and these were filtered a.s well and washed with water. The
combined solid material was then dried under high vacuum at 50 'Ci for 2 days to afford 432 g (73%) of
the title compound, 3-a.cetylaminosdamantane-1 - carboxylic acid, as a white solid.  Step 2:
3-Amino-adamant:me-I-carboxylic I hydrochloride    



20    To a 3-nee 54, flask equipped with a retlux condenser, a mechanical stirrer and a temperature
probe was added 3-acetylamino-adamantane-1 -carboxylic acid (432 g, 1.82 tnol), water (1.00 L) and
concentrated hydrochloric acid (2.44 L), and the resulting mixture was heated at 95 'C for 6 days.
During this time, solid material precipitated from the 75solution. After cooling at 0 "C., the solids were
filtered and washed with acetone. The solid  WO 2010/011570PCT/1.1S2009/050934     was then
dried under high vacuum at 50 C for about 2 hours to afford 328 a (78%) of the title compound,
3-amino-adarnantane-1 -carboxylic acid hydrochloride, as a white solid. 'H    R(300 MHz, DMSO46) 83
12.35 (hr s, 11-0, 8.27 (hr s, 3H), 222-212 (in, 214), 1921.85 (m, 2H), 1.83-1.71 (it, 611), 1.69-1,48 (m,
4H). Step 3: 3-Amino-adamantane-1-carboxylic acid methyl ester hydrochloride    



To a 3-neck 2-L flask equipped with a reflux condenser and a temperature probe was added
mino-adarnantane-1-carboxyhydrochloride (100 g, 432 minormethanol L). To this solution was slowly
added thionyl chloride (15.7 niL. 216 mmol) and the reaction 10was heated at 60 'C for 4 hours. Once
cooled to room temperature, the crude reaction mixture was concentrated tinder reduced pressure to
remove most of the methanol. Heptane (about 1W) was then added and the mixture was once again
concentrated under reduced pressure at which point a solid began to precipitate. This process was
repeated three more times, then the solids were filtered off, washed with heptane and allowed to dry in
open air to 15afford 97.2 g (92%) of the title compound, 3-amino-adamantane-I-carboxylic acid methyl
ester hydrochloride, as a white solid. 11-INIMR (300 MHz, CDC.1.) 5 8,46 (hr s, 3R), 3.65 (s.
3H),4211), 2.23-2.16 (in, 213), 2.11-1.95 (m, 411), 1 94-1.78 (m, 414), 1.75-1.62 2H). Step
4:Pyridine-2-carbon. inol-adatuantane-l-carboacid methyl e   To a round bottom flask was added
3-o-ada anta -1-carboxylic acid methyl ester hydrochloride (20.0 g, 81.4. mmol) and methylene
chloride (500 mL) and the solution was cooled at 0 C. To this solution was then added niethylamine
(57 mL, 0.41 mol) followed by  WO 2 10/011570PCT/US2009/050934 picolinovi chloride hydroe ori de
(15.2 2, 85.4 mmol; TOT America, Weilesley Hills, MA, USA) and the reaction was stirred at 0 "C for
GO minutes, then at room temperature for 6 hours. To the reaction was added saturated aqueous
sodium bicarbonate (500 ML) and the mixture was stirred vigorously for a few minutes, then
transferred to a 2-4., separator), funnel. The mixture was extracted, the layers separated and the
aqueous layer was 



extracted again with methylene chloride (2 x 200 m11,), The combined organic layers were washed
with brine (300 mL), dried over sodium sulfate, filtered and concentrated under rd pressure to afford
24,8 g (97%) of the title compound, 3-1 (pyridine-2-carbony1)- 1-adamantane-l-carboxylic acid methyl
ester, as a pale brown solid. if NMR (400 CDC13) 8 8.54-8.49 (m, 111), 8.16 (di. 7.8, 1.0 14z, 111),
7.96 (br 114), td,./ = 7.8, 1,8 Hz, 1111), 7.40 (ddd"./ = 7,6, 4.8, 1.3 Hz, 111), 3.66 (s, 3H), 2.34-2.30
(m, 2H), 2.29- 2.23 on, 2H11, 2.17-2.13 (m, 4H), 1.97-1,80 (m, 414), 1.78-1.62 (in, 2H). ESI-MS whiz:
315.0 (N11-111'    To a round bottom flask was ari ine-2-carbonylyaminol-adamantane-1 carboxylic
acid methyl ester (24"8 g, 78,9 mind), tetrahydroluran (250 ml.:), water ( and lithium hydroxide
monohydrate (14.9 g, 355 mmol) and the mixture was stirred vigorously at room temperature for 25
hours. The crude mixture was concentrated under 20reduced pressure to remove most of the
tetrahydrofuran, then the aqueous solution was diluted with water (200 nit) and the pH was adjusted to
about 3-4 by adding solid citric. acid monohydrate. A vohuninous white precipitate appeared which
was filtered, washed with water and dried under high vacuum at 50 C. to afford 22.1 g (93%) of the title
compound, 3- iridine-2-carbrilin -aminol-adamantane-l-carboxylic acid, as a white solid. 'HI NMR (400
25MHz. CDC13) 8.55-8.50 (m, H), 8.18 (d"/ 7,7 Hz, 114), 7.97 (br s, H), 7.85 (td"/     1.8 Hz., 1E1), 742
(dild".1- 7.6, 4.8, 1.3 Hz, 111), 2.35-2.31 (m, 211), 2.31-2,25 (m 2,25-2.09 (m, 4H). 2.00-1.86 (in, 411),
1.80-1,64 (rn, 211). ESE-MS iniz; 301.0 (M+1-1)'  WO 2010/011570PCT/US2009/050934 Step 6: P
dinc-2-carboid (3-am azttin -y1)-amide 0 il  



To a round bottom flask was added 3-[(Pyridine-2-carbony1)-amino]-adama carboxylic acid (100g.
33.3 mind) and toluene (100 ml.,). To the suspension was added triethylamine (5.6 lit, 40 mmol) and
the mixture wa.s stirred for a few minutes until most of the solids were dissolved. To the mixture was
then added diphenylphosptionic azide (7.9 int:, 37 mind) and the reaction was stirred at room
temperature for 1 hour. The reaction mixture was transferred to an addition funnel and added dropwisti
to a 3-neck round bottom flask equipped with a reflux condenser containing toluene (70 mt.) heated at
90 'C. After the 10addition, the reaction was stirred at 90 'V for two more hours: then allowed to cool
down to room temperature. The reaction mixture was then slowly added to a flask containing 6.0 N
aqueous hydrochloric acid (55 ml..., 330 mmol) and stirred vigorously for 1 hour. The biphasic mixture
was transferred to a. separatory funnel and the toluene layer was discarded. The aqueous acidic layer
was then slowly treated with solid sodium carbonate until, a pH of iS10 was obtained. The aqueous
layer was transferred to a 500-mf. separatory funnel and extracted with methylene chloride (3 x 100
m.1..). The combined organic layers were then washed with brine, dried over sodium sulfate, littered
and concentrated under reduced pressure to afford 8.38 u (93%) of the title compound,
pyridine-2-catboxylic acid (3-amino- a.damantan-1 -y1)-amide, as a gummy foam.1.11.NNIR (300
MHz, COCO 8 8.55-8.50 (rm 20111), 8.16 (d",/,- 7.9 Hz, 1H), 7.94 (hr s, 1H), 7.84 (td. J" 7.7, 1.7 Hz,
1EH. 7.40 (drid"/ = 7.6, 4.7, 1.3 Hz, 1+1), 2.31-2.21 (in, 2H), 2.13-1.97 (in, 6H), 1.71-1.51 Om, 6H).
ESI-MS (WH)'. 



:Intermediate 2 was also made sqa the process of Scheme 6, supra, as follows:   WO 2010/011570
PCT/US20091050934  To a 40 ml vial was added picolinic acid (0.68 a, 5,5.15 nri hylamine (0.90 inL,
6.4 mmol), and 0-(Benzotria2.o1-1-y1)-N,N,CArttetran hexafluorophosphate (HBTU, 2.3 g, 6,0 mmol).
The mixture was stined at ii for 5 minutes to get a clear solution. 3-Amino-adamantanol (0.84 g, 5.0
mmol, AK Scientific, 897-4G 5Independence Ave., Mountain View, CA 94043) was added to the above
solution and stirred at rt. for 2 hours. DMF was removed in Geneva,c and the residue was dissolved in
DCM (20 niL), washed with IN aqueous NaOH, water and bline, dried over Na2SO4, and concentrated
under reduced pressure to afford 1.32 a (97%) of crude title compound, pyridine-2- carboxylic acid (3
-hydroxy-adamantanThyl )-amide, as an oil, which became a. colorless solid upon standing at room
temperature. LC/MS (Gradient: acetonitrile in water; 20-85%, in 1.7 minutes with a cycle time of 2 min.
Flow rate: 3.0Mobile phase additive,: 30 InM of ammonium formate. Column; Inertsitt ODS-3, 50 x 4.6
min, 3 tun particle size (GL Sciences, Tokyo, Japan)); Retention time: 0.79 min; purity (11V234):
100%; .ES1-MS ink: 273 as used in the next step without further purification. 15Step 2: Pyridin
e-2-carboxylie acid P-(2-clitoro-acetylamino)-adamantaide      



'OH    20 Chloroaceto(2.0 mL, 32 mrnol) was cool . was added slowly at 0 C. After addition completed,
the nu minutes. Pyridine-2-cafboxylic acid (3-hydroxy-adamantanfrom step I) was added in one portion
and. the mixture was st acid (I stirred at 0 t for 5    ide (0.42 g, 1.56 mmol, d at rt overnight. The thi
solution was poured into ice-water (10 mt,), DCM (10 mi..) was added. While the mixture was cooled
with an ice-bath, the pH of the aqueous ph. aSC (top) was adjusted to 10-13 with 10 N aq. NaOH. The
aqueous layer was extracted with DCM. The combined organic layer was washed with water and
brine, dried over Na2SO4, and concentrated under reduced pressure to afford 0.53 g (96.9%) of crude
title compound, pyridine-2-carboxylic acid P-(2-chloroacetylamino)-adamantart-1111-amide, as an oil,
which became a colorless solid upon standing at room temperature. LC-MS (Gradient: acetonitrile in
water, 20-85%, in 1.7 minutes with a cycle time of 2 min. Flow rate: 5.0 m.Urnin. Mobile phase
additive: 30 m 1. of  WO 2010/011570PCT/US2009/050934  am.monium oe. Column:ODs, 50 x 4.6
rum pin particle size (GL Sciences, Tokyo, Japan)): Retention time: 1.08 min; purity (111/254): 100%;
ESI-MS ratz: 348 (M+H)t. It was used in the next step without further purification. Step 3:
Pyridine-2-carbotylic acid (3-amitto-adaman a I-y1)- oxide 



To a 40 ml vial containing pyr el 2-carboxylic acid [3-(2-chloro-acetylain o) adamaraan- 1-yli-amide
(1.69g, 4.85 mmol from step 2) and thiourea (0.56g, 7.4 trunol), was added ethanol (20.0and acetic
acid (4.0 tiff.). The mixture was stirred at 78C overnight. The reaction solution was cooled to rt, poured
into water (100and the pH of the solution was adjusted to 10-13 using 10 N aq" Na0II. The mixture was
transferred into a separation funnel, extracted with DCM (3 x 150 rilL). Combined organic layer was
washed with water and brine, dried over Na2SO4, and concentrated under reduced pressure to afford
1.35 g (95,4%) of crude tide compound, pyridine-2-carboxylic acid (3-amino-adamantan-l-y1)- amide,
as an oil, which became a colorless solid upon standing at room temperature.. LC-MS (Gradient:
acetoni.trile in Avater, 10-85%, in 1,7 minutes with a cycle time of 2 min. Flow rate: 5.0 ml/min. Mobile
phase additive: 30 inS4 of ammonium. formate. Column: Inertsil, 08, 50 x 4,6 nun, 3 itm particle size
(CM Sciences, Tokyo, Japan)); Retention time: 0.63 min; purity (111V2.54 ): 93%; ESI-MS rnlz.: 272
(M-l-IFV. It was used in the next step, amidation, without further purification. 20 intermediate 3:
N-(3-Aminoadamantaa-1-0)-3-fluoro-benzamide 0 Fr/Th  using the me procedures as in
theIntermediate 2, Intermediate 3 was made at 433 mmol reaction scale, and 1.26 ci (95.6%) of crude
product was obtained. LC-MS (Ciradient: acetonitrile in water, 10-87 minutes with a cycle time of 2
min. Flow rate: 5.0 mUmin. Mobile phase additive:M. of ammonitun formate. Column: Inertsil CS, 50 x
4.6 rnm, 3 urn particle size (GL Sciences Tokyo, japari)).. Retention tune t 0,70 min; 



WO 2010/011570PCT/US2009/050934 purity (15%. E4 mi  289 (INI+H)'was used in the nextIi
purification. Intermediate 4: 6-Chtoro-pyridine-2-earboacid adamantan-l-yII-amide
idine-2-carbonyI)-aminol-     Intennedi 4 was prepared from Intermediate 2 'ia the processmelt), supra"
as follows: To a 40 ml vial was added 6-chloropyridine-2-carboxylic acid (0,79 g, 5,0 17111100, DN.,
(15 nil), Methyl amine (0.90 mt.:, 6.4 mmol), and 0-(benzotfiazol-1 TOtetramethyluronium
hexafluorophosphate (2,3 g, 6,0 mmel). The mixture was stir temperature for 5 ad mites to get a clear
solution. Pyridine-2-carboxylic acid (3-ami )-         n-111)-amide (intermediate 2, 1,38 g" 4,73 mmol)
was added to the solution, and the reaction mixture was stirred at room temperature for 2 hours. DMI7
was removed in Genevac. The residue was dissolved in DCM (20 mL), washed with a.q. I N NaOH (15
mL), water (15 ml.,) and brine (15 nth), and dried over Na2SO4. Solvent was removed under reduced
pressure to afford l.g5 g (95.2%) of crude title compound, 6-chloro-pyridine-2- carboxylic acid
I3-11pylicline-2-carbonyl)-amindl-adamantan-1-y11-amide,IX-MS (Gradient: acetonitrile in water,
30-90%, in 1.7 minutes with a cycle time of 2 min. Flow rate: 5.0 mUmin, Mobile phase additive: 30
mM of ammonium formate. Column: Inertsil C8, 50 x 4.6 mm, $ tun particle size (GI, Sciences, "Fokyo,
Japan)): Retention time: 1.17 min; purity (UV2si): 100A. ESI-MS miz: 411 (MH)'. it was used in the
next step without further purification. -Chlor pylic acid (3-Rti-methylpyr d .-2-carbo to davikamide  



WO 2010/011570PCT/US2009/050934 was obtained as a white solid. H NNW (300 MHz, (DO)  8.13
(br s, 1 LI), 8.09 Hz, 111), 7.98 (d"/ 7.7 Hz,7.84-7,69 (m, 3H), 7.44 (d,1 = 7.7 Hz, 1H), 7.26 (d,11-1),
2.60-2.55 (m, 5H), 2.40-2.32 (in, 2H), 2.31-2.12 (to, 8H), 1.76-1.70 (m, 2H1). $1-MS rolzi 425.0 (MH)'.
Intermediate 6: 6-Chloro-pyridine-2-carboxylte acid 13-(3- oro-honoylamitto)- adamantati-I-A-amide  In
a similar manner to intermediate 4, Intermediate 6 was prepared from Intenned1ate 3 at a 4.6 mmol
reaction scale. Crude product (1.99 g, 97%) was obtained. LC-MS (Gradient acetonitdle in water,
30-90%, in 1.7 minutes with a cycle time of 2 min. Flow rate: 5.0 Mobile phase additive: 30 mM, of
ammonium formate. Coiumn, Inertse C8, 50 x        3 un particle size (GL Sciences, Tokyo, Japan)).
Retention time. 1.21 min; purity (15\1254 ):100%, ESI-MS m/z: 428 (M+H)*. It was used in the next
step without further purification.    Intermediate 7 was synthesized vic the process of Scheme 5 from
compound 4"cupra, as follows; Step 3-0Pyrazine-2-carbonyl)-arnino1-sidamantane4-earhoxylie id 0
CH 0 To a round bottom flask was added 3-amino-adamant-carboxylic acid methyl ester 



hydrochloride (7,00 2, 28.5 mmol), 2-pyrazinecarboxylic acid (3.71 g, 29.9 mato and methylene
chloride (200 mL) The mixture was stirred vieorously and treated with PyBO.P'' (15.6 ill, 29.9 MF1101)
followed by triethylamiinal, 71 mined), and then stirred at F00111   WO 2010/011570
PCT/U52009/050934      temperature for 16 hours. To the'on was added saturated aqueous sodium
bicarbonate (200 miL) and the biphasic mixture-was stirred vigorously for a few minutes, then
transferred In a 14, separator), funnel. The mixture was extracted, the layers separated and the
aqueous layer was extracted again with methylene chloride (200 m1). The combined organic layers
ashed with brine, dried over sodium sulfate, filtered and concentrated under reduced pressure. The
residue was then dissolved in tetrahydroluran (200 nit11) and water (200 ird.) was added. To the
biphasic mixture was added lithium hydroxide monohydram (538g. 128 mmol), and the resultant
mixture :stirred vigorously at room temperature for 22 hours. Most of the volatiles were removed under
reduced pressure and the resulting aqueous solution was transferred to a. 500-m1.. separateiy funnel
and washed with methylene chloride (3 x 1.50 nid."). The aqueous layer was diluted with water (200
ml") and the pH was adjusted to about 3-4 by adding solid citric acid mornthydrate. A voluminous white
precipitate appeared that was filtered, washed with water and dried under high vacuum at 50 "iril to
afford 8.11 g (95%) of the title compound, 34(pyrazine-2-carbony1)-amino]-adamantane-1-carboxylic
acid, as a white Solid. IHNMR (300 MHz, CDC,11) 5 11.14-10.07 (br s, 111), 9.38 (d,1.5 Hz, HI)" 8.74
(d, J = 2.5 Hz, 11-1), 8.50 (dd,../ 2.4" 1.5 Hz, 1H), 7.68 Or s, 1H1 2.35-2.25 (m, 411), 2.23-2,08 (m,
4H), 2..00-1.86 (n, 411), 1,81-1.64 (in" 211). ESI-MS nitzi 301.9 (M-i--iff. Step 2: Pyrazi e-2-carboxcid
(3-ami gdamantannide  .0H   



20Using the same procedure as that used to prepare Intermediate2 in step 6, from 3-1(pl, zine-
2-carbonyl )-aminoi-adarnamane-1-earboxylm acid (4 00 g, 13.3 mmoU, the Curtius rearrangement
afforded 3.56 g (99%) of the title compound, pyrazme-2-carboxylie acid (3-
amine-adamantan-l-y1)-amide, as an off-white solid, 11 NAAR (300 MHz, CDC13) 8 9.37 (d, di- 1.4
Hz, 111), $.732.5 Hz, 1H), 8.49 (cid, I = 2.4, 1.5 1-tz, 1H), 7.64 (hr s,11-1), 2.31-2.21 (in, 2:11),
2.14-1.95 (m, 611), 1.71-1.51 (m, 611.) (Note: the -NE-his hidden between 2.52-1.78 ppm). liShMS
MIZ: 273.0 (M+HY.  WO 2010/011570PCT/US20091050934  Intennediat 5 synthesizedthe process of
Scheme 5 from compound 4"supra" as  Step I:
3-(6-MethvI-pyrazine-2-carbonyl)-aniino-adainautane-l-carboxylic acid          same procedure as that
used to prepare intermediate 7 in step 1, from 3-aminoadamantane-1-carboxylic acid methyl ester
hydrochloride (7.00 g, 28.5 mm ol) and 6- methyl pyrazine-2-carboxylic acid (4,13 g, 29.9 mmol"
RibaCibein, KostaioY Czech 10Republic), the coupling reaction with PyBOPt, followc,,d by basic
hydrolysis ester group, afforded 8.01 g (89%) of the title compound,
3-[(6-methyl-pyrazine-2-carbony1)-                ane-l-earboxylid, as a white solid. 111 NMR (400 MHz,
CDC13) 



12.03-10.32 (br s, 1H), 9.17 (s, 1 ff), 8.60 (s, IH), 7.72 (hr 5, 11-1), 2.60 (s, 3H), 2,35-2.26 (m, 4H),
2.22,16-2,07 (m, 211), 2.00-1.86 (in, 41111, 1.80-1.65 Om 211) ES1-MS 15miz, 316.0 Step 2:
6-Methyl-pyre-o lie acid-adatnantan-l-y1) arnide  the same procedure as that used to prepare
Intel-media p 6, from 3-[  pyrazine-2-carbonyl -aininol-adarnathane-1-carboxylic acid (3.00 g, 9.51
minol), the Curtius roan-anger/lent afforded 2.65 g (97%) of the title compound,
6-methyl-pyrazine-2-carboxylic acid (3-amino-adamantan-1-y0 amide, as an off-white solid. NMR (400
MHz, CDCI3) 9.17 (s, 11), 8.39 (s, 111), 7,69 (br s, 111), 2.60 (s, 3E1 1, 1.70-1 52 (ni, 6H) (Note: the
-NH2 is bidden between 2.41 I (1\.4-FH)'. 21 (in, 21-1), 2,13-1,97 Lw, 6E1), Emitz: 287,0   WO
2010/011570 PCT/US2009/050934      



Using the &tme procedures as in action scale from 3- n hesis of Intermediate 7, Intermediate 9 %
0-adamantane-1-carboxylic acid methyl ester lade  t hydrochloride and pyrimidine-4-carboxylic acid
(Ark Pharm Inc., Libertyville, IL, US 4.00 g (88%) of crude product was obtained. [IC-MS (Gradient:
acetonitrile in water, 20- 85%, in :1.7 minutes with a cycle time of2 mm, Flow rate; 5.0 mUnain. Mobile
phase additive: 30 mM of ammontuin formate. Column: InertsiO ODS, 50 x 4.6 num 3 um particle size
((IE, Sciences)); Retention time; 0.24 min:, purity (UV:254): 95%. ESI-MS nth: 273 10(M+H). :It was
used in the next step without further purification. 1, pyrimidi xylic acid (3-amino  amide  same
procedures as in the synthesis ofnediate 7, Intermediate 10 was made at 15.8 mmol reaction scale
from 3-amino-adamantane-l-carboxylic acid methyl ester hydrochloride and
2-methyl-pyrimidine-4-carboxylic acid (Ark Pharm Inc.), and 4.6 g (100%) of crude product was
obtained. LC-MS (Gradient: acetoninile in water, 20-85%, in 1.7 minutes with a cycle time of 2 min.
:How rate: 5.0 rrdimin. Mobile phase additive: 30 milvi of ammonium formate. Column: InertsWk ODS,
50 x 4.6 mm; 3 pm particle size (GL 70Sciences)); Retention time: 0.30 min; purity (UV254.): 82%.
ESI-MS intz: 287 (M.+El):::. It was used in the next step without further purification. Intermediate 11:
4-Trifittnromethyl-pyr tidine-2-carboxylic acid ,CO2H 



WO 2010/011570    PCT/US2009/050934 Intermediate 11 was made iva the process of Scheme 11
Step 1: 4-Trifiluoromethyl-pyrimidine-2-carbenitrile i a a N""CN     To a solution
2-chloro-4-(uilluoromethyl)pynine (5.00.4in dimethyl sulfoxide (25 mL) was added sodium cyanide
(1.68 g, 34.2 mmol). The reaction was stirred at room temperature for 30 minutes and poured into cold
saturated aqueous Nal4CO3 solution. The mixture was transferred to a 100 nat. separatory funnel and
extracted with ethyl ether (3 x 50The combined organic layers were washed with brine (50 ml.), dried
over sodium sulfate, filtered, and concentrated under reduced pressure to afford the title compound,
4-trifluoromethyl-pyrimithrie-2-carbonitrile, as a brown oil, which was used in the next step without
further purification. h NMR (400 MHz, CDC13.) 59.16 (d, 1-5.1 114, 1H), 7.88 (d, 3-25,1 H7, 111). Step
2: 41-Trifluor tethyl-pyrii dme-2-carhox.cid 



F *r- The crudeothyl-pyrimidine-nitrile from Step I was dissolved in ci solution of hydrogen chloride in
water (6 M, 20.0 mil.,) and heated at reflux temperature overnight. The reaction mixture was cooled to
room temperature, and concentrated under reduced pressure. Toluene (20 trill,) 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-trilluoromethyl-pyridine-2-carboxylic acid, as brown
solid, which was used in the next step without further purification. 11-1 NMR (400 MHz, DMSO-d6)
59,35 0,1=5.0 Hz,. 111), 8.25 (d, :1-5.1 Hz, 1W Intermediate 12.: 4-Methyl-pyrimiditte-2-carhoxyli cid
WO 2010/011570PCT/US2009/050934    Step 4h -py,-2-carhom    To a solution of 2-chioro  I
methylpyrimidine (3..00 g, 23.3 nun 3B Pharmachem 5International, China) in ethyl ether (24 mL) was
added a solution of sodium cyanide (2.86 g, 58.3 mmol) in trimethylamine solution (1:3,
trimethylamine: water, 24.0 m.11.). The reaction mixture was stirred at room temperature overnight.
The aqueous layer was extracted with ethyl ether (3 x 20 mL). The combined organic layers were dried
over MgSO4, filtered, and concentrated under reduced pressure to yield the title compound,
4-methyl-pyrimidine-2- 10carho.n.itrile (1.80 g; 64.8%), which was used in the next step
withouturification. 



NMR. (400 MHz, 020) 08.64 (d"I-5.4 HZ, 11-1), 7.59 (d,../-5.5 Hz, Step 2:
4Methyl-pyrimiditie-2-carboxylic acid            The soluti on of 4-ni hyl15hydroxide (504 Mg,   darbonitrile
(500 mg, 4.20 mm61) and sodium er (12.5 rtiL) was stirred at 60 C for I hour.  ction mixture was ooled
to room temperature, acidified to pHwith citric acid and extracted with CHCIO-PrOH (3:1, 2 x 20 inL).
The combined organicdried over     id concentrated under reduced pressure to afford 0.294 g of the
title compound, 4- carboxylic acid (51%), which was used in the next step without further 20punhLatlon
H NMR (300 MHz, D20) 88.50 (d"./:::,5.2 Hz, III) 7.31 (d"Pi-5 .3 Hz, 1E1), 3 Preparation pecified
otherwise, the reagents used in the pr poncompounds, including       ediates, of the present invention
were purchased from Sigma-Aldrich Corporation (St. Louis, MO, USA).   WO 2010/011570
PCT/U52009/050934  



Example N,A"-(1,3-adammutObis 2-earboxamide)  as prepared via the process of Scheme I, xiW  To a
vial containing 6-methyl nicotinic acid (40 n nnol), methvlene chloride (10 MT)  and
ill,Actittsopropylethylamine (60 mg, 0.5 minor), was added
Al-(3-dimerhy1aminopropyl)Nr-ethylcarbodii.mide hydrochloride (60 mg, 0.3 inmo. The mixture was
stirred for 5 minutes, Ada.mantane-13-diamine hydrochloride salt (20 mg, 0.1 minol, Zerenexm
Molecular Ltd., Greater Manchester, UK) was added and the reaction was allowed to proceed for 16 h.
The reaction mixture was washed with saturated sodium bicarbonate, dried over sodium sulfate and
concentrated under reduced pressure. The residue was purified on a reversed phase liquid
chromatography/mass spectrometry (RP-HP:LC/MS) purification system (Gradient, aceionitrile in
water, 25-95%, in 3.9 min with a cycle. time of 5A shallow gradient between 28-58% of acetonitrile was
used between 0.75-3.5 min to separate 1.5close-eluting impurities. Flow rate: 100 mUmin. Mobile
phase additive: 25 m_M of ammonium acetate. Column: Inertsifsl C8, 30 x 50 mm, 5 urn particle size)
to afford the title compound (33 mg, 80%) as an off white oil. 1H NMR (400 MHz, CDC13) 8,09 (s,hr,
21{), 7.96 (d,"/- 716 Hz, 2H), 7=7.70 Hz, 2 H), 7.27-722 (rn, 211), 2,58-2.55 (m, 2H), 238-2.13 (m,
10H). 1.75-171 (in, 2H) LSI-MS nth: 405.0 (M4-H)'. 20Example 2: NActi,3-ad am)bis(2-pyridinecarboxa
tide)  Example 2 was process of Scheme INu, as'S 



WO 2010/011570 Into a vial containing adamantane-1 PCTTUS2009/050934 0 mg, 0.3 mm Zerenex '"
Molecular Ltd.,  Greater Manchester, UK) and methylene chloride (at 0 "C was added N,N-
diisopropylethylamine (200 mg, 2 mmol; Alfa Aesar't Ward Hill, MA, USA). into the reaction was added
pyridine-2-carbonyl chloride (60 nig, 0.4 mmol; TO America, Wellesley Hills, MA, USA). After stirring at
room temperature for Id h, the reaction mixture was      d with saturated sodium bicarbonate, dried
over sodium sulfate and concentrated under reduced pressure. The residue was purified on a reversed
phase. liquid chromatography/mass spectrometty (RP-HPECIMS) purification system (Gradient:
acetonitri le in water, 30-95%, in 3,9 min with a of 5 min. Flow rate: 100 nth/min. Mobile phase
additive: 25 inN4 10of ammonium formate. Column: thertsif'' C.8, 30 x 50 mm, 5 um particle size) to
obtain Me   title compound as a brownish oil. (58 mg, R (300 MHz, CDC13) O ,b--4..86flz, 214), 8.15
(d, 3=7.85 Hi, 211), 8.03 (s, hr, 7.83 (d, 3-7.70 Hz, 2E1) 7.43-7.37    7H), 2.58 (s,211), 2.38-2.31
(ni,2.20-2.13 (.1.76-1.71 (in, MS oilz: 3.7.7.0 (M-411(l. In an analogous manner to Example 2,
Examples 5 of Table 1 (below) were made from commercially available aryl or heteroaryl carbon, in
0,1 to 0.3 mmol reaction scales. Example 6: Pyridiae-2-carboxyb[3-(3-chl o-benzoylaladamantaa- I y 



amide   Example 6 was prepared via the proces of Schemes 4 and 3, 'rpm, as follows: To a vial
containing adamantane-E3-diamine (50 mg, 0.3 mmol) and tetrahydrofuran (5 iL) was added dropwise,
5M aq NaOH. (0.6 niL, 3 I 101). With vigorous stirring, picolinoyl chloride hydrochloride (50 mg, 0.3
mm.01) was added in portions. After stirring at room temperature for 16 h, the reaction mixture was
partitioned into dichloromethane and saturated  WO 2010/011570PCT/US2009/050934 sodium
bicarbonate. The organic layer was dried over sodium sulfate and concentrated under reduced
pressure. The residue was retaken into 5 mt. of 'DCM (dichlommethane). To the suspension was
added DIEA (AcAT-diisopropyl-ethylamine) (160 mg, 1.2 mmol) and 3- chloro-benzoyl chloride (79 mg,
0.45 mind). The reaction mixture was stirred at room temperature for 16 li, washed with saturated
sodium bicarbonate, dried over sodium sulfate and concentrated under reduced pressure. The residue
was purified on a reversed phase liquid chromatography/mass spectrometry (RP-HPLC/MS)
purification system (Gradient: acetonitri le in water, 25-95%, in 3.9 rnin with a cycle time of 5 mitt. A
shallow gradient between 35-65% of acetcmitrile was used between 0.75-3.5 min to separate
close-eluting 0impurities. Flow rate: 100 mbinin Mobile phase additive: 25 mM of ammonium acetate.
Column: Inertsiff C8, 30 x 50mm, 5 urn particle size) afford the title compound (28 mg, as an off white
oil. H NMR (400 NiFiz, CDCI.51 (d,3-4.75 Hz, 111), 8.15 (d, ), 8.03 (s, br, 7.83 (t,.77.69 (t, J-1.82 Hz,
FM), 7.57 (d, J-7.60 Hz, 1H), 7/16-7.3131'1), 5.87 (s,br 1hr. 2H), 2.38-2,31 (m, ZH), 2.24- 2.1281H),
1.76-1.69 (m,ESI-MS m/z:H, In an analogous manner to Example 6, Examples 7-10 in Table I (below)
were made from commercially available aryl or heteroaryi carbonyl chloride on a 03 mmol reaction
scale. plc 11: iV,A"-(1,3-Adamanlyiene)bis(4-m hyl-pyru.irue 2-e boxai P 



NH  20Example H was synthesized Via the process of Scheme 1, supra, To To a vial containing
4-methyl-pyridine-2-carboxylic acid (30 mg, 0.22 na 1 mL), was added
benzotriazole-1-yl-oxy-tris-(dimethylainino)-phosphonium bexafluomphosphate (97 mu, 0.22 mmol),
DIEA (40 rug, 03 mind: Alfa Aesar, Ward MA, USA), followed by adamantane-1,3-diamine (20 mu, 0.1
mmol in 1 mL of THE; Zerenex Molecular Ltd." Cheater Manchester, UK). Mier stirring ibr 16 h at rt.,
the reaction mixture. was partitioned into dichloromethane and saturated sodium bicarbonate. The
organic   WO 2010/011570 layer was dried over sodium sul PCT/US2009/050934 ed and concentrated
wider reduced pressure. The  residue was purified on a reversed phase liquid chromatography/mass
spectrometry HPLCIMS) purification system (Gradient: acetonitrile in water, 30-95%, in 3.7 minutes
with a cycle time of 5 min. Flow rate: 100 mUmin. Mobile phase additive: 25 BIM of ammonium
formate, Column: Inertsir. C8, 30 x 50 mm, 5 (un particle size ((IL Sciences, Tokyo, japan)) to afford 18
me (40%) of the title compound, N,A19-(1,3-adamantylene)his(4-methyl-pyridine-         mide, as an
off-white oft. 111NMR (400 MHz, CDCI3) a 8.35 (d,4.9 Hz, 211), 8.02 (s, hr. 211), 7.98-7.96 (in, 211),
7.21-7.19 (m, ZH), 2.57-2.55 (in, 2W. 2.41 (s, 61-0, 2.36-2.31 (m, 2H)SH), 1,74-1,70 (m, H).miz: 405.0
(NH-H), 10In 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.  



15Example 17 was synthesized from heteroaryl carbonyl chloride via the process of Scheme 1, stqra,
as follows: To a solution of adamantane-1 diatnig, 0.1. in 101; Zerenex Molecular Ltd., Greater
Manchester, UK) in THE. (4 mL), was added l-methyl-1H-pyrazole-3-carbonyl chloride (40 mg, 0.3
mind) and DEA (40 mg, 0.3 mind.). After stirring for 16 h at it, the reaction mixture was partitioned into
dichloromethatio and saturated sodium bicarbonate. The organic layer was dried over sodium sulfate,
filtered and concentrated under reduced pressure, The residue was purified on a RP-EIPLCIMS
purification system (Gradient; acetoniftile in water, 18-95%, in 3.9 minutes with a cycle time of 5 min.
Flow rale: 100 trillmin. Mobile phase additive: 25 nitIVI of ammonium acetate. Column: Inensift C8, 30
x 50 mm, S inn particle size ((IL Sciences, Tokyo, Japan)) to afford 19 mg (50%) of the title
compound., NV'-(1,3-adamantylene)bis(1 -methyl- f 11-pyrazole-3-carboxamide, as a colorless oil. 'll
-NMR (400 MHz, C(X13) (5'732 (d"/ 2.3 Etz" 211), 6.74-6.71 (m, 4E0, 3.89 (s, 6E1),   WO
2010/011570 2.49 (s. br, 2H), 233-2.26 On 2H), 2.2, SH), 1.72-1.64 'n 383.1 (M)14)}.
PCT/US2009/050934 Mk: Example 18: 5-Methyl-pyrazine-2-carboxylic acid-methyl- carbony1)-amino
-adamantan-1- amide Example 18 was synthesized via the process of Scheme 2 using commercially
available carboxylic acids, supra, as follows: To a solution of adarnantane-1,3-diamine 0 mg, 0.1
mmol:, Zerenex Molecular Ltd., Greater Manchester,DCM (2added DIEA (26 mg, 0,15 mmol),
1-methyl- 101 ll-pyrazole-3-carboxylic acid (14 mg, 0.methyl-pyrazine-2-carboxylic acid (15 mg, 0.11
mmol) and helyaziyi-oxytripyrrolidinosphonium hexalluorophosphate 



(110 mg, 0.20 mmol). After stirring for 3 hours at rr, the 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 purified on a RPHPLCINIS
purification system (Gradient: acetonitrile in water, 25-95'14, in 3.4 minutes with a cycle time of 5 min.
A shallow gradient between 25-50% of acetonitrile was used between 0.75-3.3 min to separate
close-eluting impurities. How rate: 100 mUmin. Mobile phase additive: 25 mM of ammonium formate.
Column: Inertse CS, 30 x 50 min, 5 tun particle size (Gt. Sciences, Tokyo, japan)) to afford 15 mg
(37%) of the title compound, 5-methyl- 20 pyrazille-2-carboxylic acid 134(1-methy1-4 H-pymzol
e-3-carb ony )-ami noj-adam antan-l-y1}- ami de, as a colorless oil. IH N1NTR (400 MHz, CDC13)
89,22 (s, 1H), 8.34-8.33 (n, 1H), 7.67 (s, br, 1H), 7.3$ (d,./ = 2.3 Hz, 1H), 6.76-6.72 (m. 2-H), 3.89 (s,
IN), 2.64 (s, 3-H), 2.54 (s, hr. 37-2.09 (n, 1011), 1.73-1.68 On, 211). ES1-MS mk: 395.0 (Midiff,
Example 19: Thiazole-2-carboxylic add 13-1(1- ele-3-car o adamantan-l-y1   WO 2010/011570
PCT/U52009/050934 Example 19 was synthesized pia the process of Scheme using commercially ava
carboxylic. acid chlorides, supra, as follows:  To a. solution of adamantane-1,3-dian ine (17 mg, 0.1.
Manchester, UK) in DCM (2 InL) was added D1EA Zerenex Molecular Ltd., 01-mH pyrazole-3-carbonyl
chloride (16 mg, 0.11 mmol, Ma:',bridge Chemical Co., Cornwall, UK) and thiazole-2-carbonyl chloride
(16 mg, 0.11 mmol; Maybrid.ge Chemical Co., Cornwall, UK). After stirring at room temperature for 3
h, the reaction mixture was partitioned into dichloromethane and saturated sodium bicarbonate. The
organic layer was dried over sodium sulfate and concentrated under reduced pressure. The residue
was purified on a RPHPLCIMS purification system (Gradient: acetonitrile in vater 75-95%, in 3.9
minutes with a cycle time of 5 nun, A shallow gradient between 27-53% of acetonitale was used
between 3.3" mitt to separate close-eluting impurities. Flow rate; 100 mLimin. Mobile phase additive:
25 ruM of ammonium connate. Column: Inertsir C8, 30 x 50 mm, 5 tim particle size (0., Sciences;
Tokyo. japan)) to afford 15 mg (38%) of the title compound, thiazole-2- 



15carboxylic acid 13-[(1-methy1-1H-pyrazo1e-3-carbany1)-aminol-adarnantam1-lide, as a colorless
oil. '14 NMR (400 MHz, CDC13) 87.81 (d, J 3.2 Hz, 111), 7.53 (d, J' I H), 7.33 (d;= 2.3 Hz, 111), 7.14
(th .5/ 2.3 Hz, 1H), 6.74-6.71 (rn, 213.89 (s,), 2,55-2.51 (n, 211),2.29 (m, 2H), 24 9-2, 11 (m, 81-1),67
(in,), ESI-MS 386.0 (MAD' Example 20: 6-Methyl-pyridine-2-carboxylic acid p-1( me 1-litcp, zole-3-
carbonyl)-aminol-adarnanta0-1-yll-amid \ rN Example was synthesized froms of Scheme 3, supra. as
follows 25To a solution of 6-methyl-pyridine-2-carbr(3-amina-ada.mantan-1-y1), iediate 1,20 mg, 0.07
mmoi) in DCM (5 mt.) was added DIE (30 ing, 0.2. mmol) and 1-methyl-Ill-pyrazole-3-carbonyl chloride
(20 mg, 0.1 mmol, Maybridge Chemical Co., Cornwall, 'UK), After stining at roam temperature for 16 h,
the reaction mixture was WO 2010/011570PCT/US2009/050934  partitioned into dichloromethane and
saturated sodium bicarbonate, The organic layer 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 3.9 minutes with a cycle time of 5 min. Flow rate: 100 ml./min. Mobile
phase additive: 25 niM of ammonium formate. Column: lnertsir' C8, 30 x 50 mm, 5 um particle size
(GE Sciences, Tokyo, Japan)) to afford I() mg (30%) of the title compound,
6-methyl-pyridine-2-carboxylic acid ( 3-j( I -in ethy1-1/1-py razol e-3-carbany i-amino]-ad a
mantan-1111-amide, as a white solid,`H NMR. (400 MHz, CDC13) 88.07 (s, hr. IF!), 7.95 (d,./ 7.7 Hz,
1H), 7,69= 7,8 Hz, IH), 7.33 (d,= 2.3 Hz, IH), 7.26-7.21 (in, 1F1), 6.76-6,72 On, 2H), 3.89 (s, 31-), 2.55
(s, .>.54-2.52 (m, 21-1), 2,35-2.08 (n, 10H ), 1 72-1,69 (n, 2H). ES11-MS It& 394_1 (M-FH 



In an analogous manner to Example 20, Examplesable I be commercially available aryl, heteroaryl or
aliphalic carboxylic acids, or aryl, he aliphatic carbonyl chlorides on 0.05-7.0 mmd reaction scales.
1$In an analogous manner to Example 20, Examples 114-130, 132439 and 142 in Table 1 (below)
were made from commercially available aryl, heteroaryl or aliphatic carboxylic acids, or aryl, heteroazyl
or aliphatic carbonyl chlorides. In an analogous manner to Example 20, Examples 131 and 141 in
Table          made from 4-trifluoromethyl-pyrimidine-2-carboxylic acid (intermediate 11) and
4-methyl20pyrimidi [1e-2-carboxylic acid (Intermediate 12),  Example 8; 6-Methyl-py
zine-2-earboxyliadd (3-1(pyridine-2-carbony1)-aminol- adamantan-1-amide 4(  WO
2010/011570PCT/US2009/050934 To a round bottom flask was added pyridine-2-carboxylic acid
(3-amino-adamantan- 1-y1)- amide (310 g, 11.0 mmol, 1.ntermediate 2.),
6-methylpyrazine-2-carboxylic acid (1.83 g, 13.3 mmol; RihaChem, Kostalov, Czech Republic) and
methylene chloride (120 rtiL). To the solution was then added Py113.0 (6.90 g,, 13.3 mmol) followed
by triethylamine (3.85 int, 27.6 minor) and the reaction was stirred for two hours at. room temperature.
The reaction was transferred to a 500-ml., separatory funnel with methylene chloride (50 mL) and
saturated aqueous sodium bicarbonate (150 mi.), and extracted with niethvle.ne chloride. The organic
layer was separated and the aqueous layer was extracted again with methylene chloride (2 x 75 inL).
The combined organic layers were washed with brine (150dried over sodium sulfate,and concentrated.
under reduced. pressure. The residue was purified on a RP- 2/MS purification system (Gradient:
acetonitrile in water, 27-95%, in 3.5 min with a shallow gradient from 30-60% between 0.75-3.4 min
and a cycle time of 5 min. Flow rate: 100 rolimin" Mobile phase additive: 38 niM of ammonium acetate,
Column: inertsi14': C.8, 30 n, 5 rim particle size (CiL Sciences, Tokyo, Japan), Mobile phase and
column re: 50 'Cr.) Fractions were then concentrated under reduced pressure to remove most of the
acetonitrile, the resulting aqueous layer was made basic with solid sodium carbonate (pH > 10) and
the aqueous layer was extracted with ethyl acetate (3 x 200 mL). The combined organic layers were
washed with Mine, dried over sodium sulfate, filtered and concentrated under reduced pressure to
afford 3.21 g (74%) of the title compound, 6-methylpyrazilc acid
i13-[(pyridine-2-carbony1)-amincThadamantan-1-ynas a 



white solid. A. NMR (400 MHz, CDClil o 9.17 (s, 1H), 8.58 (s, Ili), 8.54-8.50 (m, 8.17 (dt, 7-- 7.8, 1,0
Hz, 1H), 8.06 (br 5, 1H), 7,85 (Wt../ = 7,7, 1,7 Hz, 11-1), 7.77 (brH), 7.42 (Uri, J=r 7.6, 4.8, 1.3 Hz,
111), 2,61-2.57 (n, 5H), 2.40-2.28 (in, 4E1), 2.27-2.19 214), 2,18-2.08 (m, 4H.), 1.78-1.68 (m, H).
ESI-MS mizi 392.0 (M+H)'            ner to Example 58, Examples 59-92 in Table 1 (below) were made
from :variable aryl, heteroaryi or aliphatic carboxylic acids, or aryl, heteroaryl or
carbonylaliphatic.hlorides on 0,05-0,5 minol reaction scales. in an analogous manner to Example SS,
Examples 105-111 in Table 1 (below) were made from commercially available aryl, heteroaryl or
aliphatic carboxylic acids, or ail., heteroaryl or aliphatic carbonyl chlorides.  WO
2010/011570PCT/1JS2009/050934 In an analogous manner to Example 58, Example 113 in Table
(below) was made from trilluoromethyl-pyrimidine-2-carboxylio acid (intermediate 1 in a similar manner
to Example 58, Example 93-104 in Table 1lade from Intermediate 3, N-(3-amino-adarnantan-1
-y1)-3-fluoro-benzamidc, and commercially available beteroaryl carboxylic acids on 0.05-0.5 mmol
reaction scales. In a similar manner to Example 58, Example 182 and 184 were made from
Intermediate 3, N-(3-am ino-ad amantan- )-3-iluoro-ben zami de, and 4-methyl-Tyr; din e-2-earboxyli c
acid (Intermediate 12) and 44rifluoromethyl-pyrimidine-2-carboxylic acid (Intermediate 1.1),
respectively. In a similar manner to Example 58 Example 83 in Table 1 (belo'i,) wwas made from
Intermediate 3, N-(3 -am i no-adamantan- -ybenzamide, and a commercially available heteroaryl
carboxylic acid. in a similar mannerto Example 58, Examples 145-179 in Table I (below) were made
from intermediate tit yrazine-2-carboxylic acid (3-ant no-adamantan- -ylt-amide, and commercially
available aryl or beteroaryl carboxylic acids, while Example 181 in Table 1 (below) was made from
Intermediate 8 and 4-trilluoromethyl-pyrii 2-carboxy lc acid (Intermediate II). In a similar manner to
Example 58, Examples 185-188 in _(below) was made from Intermediate 7, pyrazine-2-carbovlic acid
(3-amino-adamantan-i-yi)-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 I (below) were made from intermediate
10, 2-methyl-pyrimidine-4-carboxylic acid (3-amino-adamantan-l-yl)-amide, and commercially available
5-fluoro-pyridine-2-carboxylic acid (Beta Pharm, inc., New Haven, CT, USA),
4-trifluoromethyl-pyrimidine-2-carboxylic acid (intermediate 1) or 4- metbyl-pyrimidine-2-carboxylic acid
(Intermediate 12). In a similar manner to Example 58, Examples 194-1.96 in Table 1 (heiow
intermediate 9, pyriinidine-4-carboxylic acid (13-amino-adamanian-l-y1)-amide, and 4- 



methyl-pyrimidine-2-carboxylic acid (Intermediatecommercially available 5-fluoro-  WO
2010/011570PCT/US2009/050934 pyridine-2-carboxylicyrimidine-2-carb iliid (intermediate Example
143: 6-Methyl-pyridine-2-carboxylic acid -ydroxy-ethyl)-pyridine-2-
carbonyl)-tortinol-adamantan-1-ynude  HO Example 143 in Table I (below) was made from Example
142 V/Cr NaBH4reduction, as follows: Into a vial containing 6-methyl-pyridine-2-carboxyacid
1,3-1(6-ayridine-2- carbomil)-amini-1-yl -amide (50 mg, 0.1 mniol, Example 142) in Me0  10ME) was
added sodium borohydride (6 7 inmol) at 0 It After stirring for 2 h, the  reaction mixture was
concentrated and partitioned, to dichl oromethane and saturated sodium bicarbonate. The organic
laver was dried over sodium sulfate and concentrated under reduced pressure. The residue was
purified on a RP-1121.,C/MS purification. system (Gradient. acetonitrile in water, 25-95%, in 3.6 min
with a shallow gradient from 33-63% of acetonitrile iSbetween 0.75-3.3 min and a cycle time of 5. min.
Flow rate: 100 MUmin. Mobile phase additive: 48 niM of ammonium formate. Column: inert. e C18, 30
x 50 mm, 5 um particle size) to afford 45 mg (90%) of the title compound,
6-methyl-pyridine-2-carboxylic acid 13-
[(6-(1.-hydroxy-ethyl)-pyridine-2-carbony1)-aminokadamantan-1-y1}-amide. 1.FI NM. (400 CDCE) 5
8.074.00 0, 7.904d,7.9 lIz, 111),, 111), 7.74 



20Is, h, 114), 7.64 (it,7.8 Hz, 17.41 (d,../- 7.8, Hz 1H.), 7.20-7.06 (m,4.91-4.85                 :H), 2.31-2.in,
7H), 2.21-2.06 (m, 811), 1.69-1.64 On" 1.48 (s, 311). 81-MS mizi: 435.0 (M4+0%, Example 144:
6-Methyl-pyridine-2-carboxylic acid (3-{[6-(oxy-1-methyl-cthyl)-
pyridinel-carbonylkaminol-adamarttan-l-y1)ide 0 7r-t \\ H"    WO 2010/011570 PCT/US2009/050934
Example 144 in Table 1 (below) was made from as follows: pIe 142 via Grignard reaction, sum
ridine-2-carboxylicacid [3-[ -acetyl-pyridine-2- carbony1)-aminol-adamantan-l-yll-amide (35 mg, 0.08
initial, Example 142) in THF (2 ml.,) was added 1M methyl lithium (0.4 mL) at -40C. After stirring for 2
Ii, the reaction mixture was quenched with cold water, concentrated and partitioned into
dichloromethane and saturated sodium bicarbonate The organic layer was dried over sodium sulfate,
and concentrated under reduced pressure. The residue was purified on a RP-HPLUMS purification
system (Gradient: acetonitrile in water, 28-95%, in 3.6 min with a shallow 10gradient from 33-60% of
acctonitri le between 0.75-3.4 min and a cycle time of 5 min. Flow rate, 10() Mobile phase additive: 48
mkt of ammonium formate. Column: Inertsift CS, 30 x 50 mm, 5 um particle size) to afford 25 nig
(69%) of the title compound, 6-methylpyridine-2-carboxylic acid (3- [ [6-(1-hyd roxy-l-met
hyl-ethy1)-pyri di ii e-2-carb on ylpam i no adamantan-l-y1)-amide. 31H NIMR (400 MHz, CDC13) 5
8.10-8.06 (In, 2H), 7.95 (d, I = 7.6 



15Hz, 1H), 7.86 (1,4 - 7.8 Hz, IR), 7.75 (5, 111), 7.70 (t, J - 7.8 Hz, 1H) 7.59 (d,,Ist 7.9 Hz, IH),
7.26-7,22 (in, III), 2.58-2.55 Om 541), 2.39-2.13 (m. 1011), 1.761.71 On1.59 449.0 (M+1-1). Example
180: 2-Trilluorentethyl-pyrintidine-4-carboxylic acid l.3-1 6"xte- 2-carbomi dkadaniantaml-yikarnide
OF. 7.0 Table [ (below) was made via the process of Scheme.Intermediate 8 and
2-tr.tethyl-pyrimidine-4-carboxylic acid, which was prepared from the corresponding ester, supra, as
follows:  WO 2010/011570PCT/US2009/050934 To a microwave vial was added
2-tioromethyl-pyrimidine-4-carboxylic acid me 010 mg, 0.52 mmol, CNII Tech, MA) THE (2 MI), and
lithium hydroxide (18 mg, 0.75 mmol) in 200 ILL of water. The mixture was heated in a microwave
oven for 5 min at 100C, and then concentrated to dryness under reduced pressure. To the residue was
added Intermediate S. 6-methyl-pyrazine-2-carboxylic acid (3-amino-adamantan-l-y1)-amide (100 mg,
0.4 mmol), Dill (5IAEA (90 mg, 0.7 mmol) and 71713T1J (140 mg, 0.42 mmol, AKSO, CA). After
stirring at ft for 16 h, the reaction mixture was concentrated and partitioned into DCM and saturated
sodium bicarbonate. The organic layer was separated, dried over sodium sulfate, filtered and
concentrated to dryness under reduced pressure. The 10crude product was purified on a
RP-1-11PLC/MS system (Gradient: a.cetonitrile in water, 30- 



95%, in 3a cycle time of 5 min. with a shallow gradient from 40-68% of acetonitdle between ,75-3.4
min, Flow rate: 100 mUmin, Mobile phase additive: 48 mM,of ammonium formate Column:
triertsi1411CS., 30 x 50mm, 5 urn particle size) to give 60 mg (40%) of the title compound,
2-trilluoromethyl-pyrirnidine-4-carboxylic acid 134(6-methyl-
pyrazine-2-carbon3linokadamarnan-1-y1,1-amide, 111 NMI?, (400 MHz, CD(.113) a 9,16 (s, 11I). 9.12
(d, =5.0, 11-1), 8,6 (s, lit), 8.28 (d"./III), 7.80-7.75 (in, 2ft), 2.6 (s, 5H), 2,42-2,36 (m, 2H.), 2.23-2.17 (m,
81-1), 1.774,73(m, 211). ESI-M8 mlz: 460.9 (MH.)1, In a similar manner to Example 180, Examples
112, 140 and 190 in Table 1 Oniow made from Intermediate 2, pyftdine-2-carboxylic acid
(3-amino-adamantan-1-y1)-amid Intermediate 1, 6-methyl- pyridine-2-carboxylic acid
(3-amino-adamantan-l-yl)-amide, and Intermediate 7 pyrazine-2-carboxylic acid
(3-ammo-adamantan-111)-amide, respectively. Table     WO 2010/011570 PCT/US2009/050934   WO
2010/011570 PCT/US2009/050934  



WO 2010/011570PCT/US2009/050934  EXAMPLE STRUCTURE CHEMICAL NAME        -Meth
yl-pyridi ne-2-carboxylic acid {3-/(5-cyclopropyIiSoxazole-3-carbonO)-amino1- adamantan-1-yl)-amide
[1,8]Naphthyridine-2- carboxylic acid (3-[(6-methyipyriciine-2-carbon0-amino]- adamantan- 1 -ylyamide
4-Methyl-pyridine-2-carboxylic acid {3-[(6-methyI-pyridine-2- carldony1)-amino)-adamantan1-yll-amide
ethyl-pyridine-2-carboxylic acid {3-[(2-methyl-oxazole-4- ca rbon yl)-aminol-ada manIan1 -ylyamide  



WO 2010/011570 PCT/US2009/050934   CHEMICAL NAME 6-Methyl-pyridine-2-carboxylic acid
[313-fluorobenzoylamino)-adarnantan-1- *amide 6-Methyl-pyridine-2-carboxylic add (3-Risoxazole-5-
carbony1)-aminoyadamantaii1-ylyarnide  -Methyl-pyridine-2-carboxylic acid
[3-(3-cyanobenzoylamino)-adarnaMan-1- y11-amide 6 -Methyl-py rid ine-2-carboxy lic acid
(34(benzofuran-5- carbon y1)-aminoj-adamaiitan1-y1)-amide Quinoxaline-2-carboxylic acid
13-[(6-methyl-pyridine-2- carbonyt)-aminol-adamantan1-y1)-amide Pyrimidine-4-carboxylic acid
{3-[(6-methyl-pyridine-2- carbony1)-amino)-adamaMan1-y1}-amide   36               -2-carboxylic old
{3-f(6-rnethyl-pyridine-2carbonyl)-arnino]-adarnantan 1-y11-amide  WO 2010/011570PCT/U
S2009/050934 



WO 2010/011570PCT1US20091050934    EXAMPLE        44       thyl-pyridine-2-carboxylic acid
[3-(3-pyrimidin-211- benzoyiamino)-adamantan-1- ylkamide     



6-Methyl-pyridine-2-carboxylic acid [3-(6-chloromethyl-enzoylamino)-adamantan-l- ide
6-Methyl-pyridine-2-carboxylic acid I3-(cyclobutanecarbonyla mi no)-ad arna ma n- 1-y11- a mide 



46    .......    6-Meth ykpyridine-2-carboxylic acid {3-[(3,3-difluorocyclObutanecarbonyI)-amino)-
adarnantan-1-y1)-amide 6-Methyl-pyridine-2-carboxylic acid 13-R2-met 41- cyclopropa necarbonyI)-
aminol-adama ntan-1 amide 2-Methy1-27-1-indazole-3- carboxylic acid
(31(6-methyl-pyridine-2-carbonyI)-aminaj-adamantan-1-yI}-amide 6-Chhoro-imidazoI1.2-
a)pyridine-2-carboxyltc add {3- [(6-methyl-pysidine-2- ca rbonyI)-aminoj-ada mantan1-yI}-a mide  WO
2010/011570PCT/US2009/050034  WO 2010/011570PCT/US2009/050934   



6Pyrrolidin-1 -y-pyridine-2 carboxylic acid {3-1(pyridine-2- ca rbonyk)-aminokada tnantan1/1}-amide
BenzoMisoxazole-3- carboxylic acid (3-[(pyridine-2- ca rbony0-aminokada mantan1-yli-amide
Methyi-py zirboxylic acid (3-[(pyridine-2 aminoFadarnanta n- amide Pyridine-2,6-dicarboxylic acid
2-methylamide 6-({3- Upyridine-2-carbony1)-aminoladarnantan-1-yll-amide)  WO
2010/011570PCT/US2009/050934  EXAMPLESTRUCTURE 0 72" H    



CHEMICAL NAME  Methyl-pyridine-2-carboxylic acid {3-[(pyridine-2-carbo ny1}-
arnino[-adamantah-1-y1}- amide Pyridine-2-carboxylic add {3- [(5-methy I-isoxazole-3- ca rbony1)-
aminol-adamantan1-y1}-a mide     Pyridine-2-carboxylic acid {3- Risoxazole-5-ca rbonyI)-         a mi
nol-adamanta n- 1-yI)-  Namide     Pyridine-2-carboxylic acid {3- [(3-methyl-isoxazo le-5- ca rbon
yi)-aminol-ada mantan1-yI}-amide 78    



WO 2010/011570 PCT/US2009/050934  EXAMPLESTRUCTURECHEMICAL NAME
6-Methyl-imiciazo[1,2- a]pyridine-2-carboxylic acid {3- [(pyridine-2-cartronyI)-a minolaciama
0-1-y11-amide 7-Methy midazo[1.2- a]pyridine-2-carboxylic acid {3- Rpyridine-2-carbonyI)-a mind -
adamantan-l-yll-amide      



5-Methykimidazor .2- alpyridine-2-carboxyfic acid {3- Rpyridine-2-carbonyI)-a min*
adamantan-l-yI}-amide   WO 20101011570 PCT/US2009/050934     6-Methyl-pyrazine-2-carboxylic
acid [3-(341ooro- benzoylamino)-adamantan-1-  ii y1]-amide     6-Chloro-imidazoil,2-
aippricline-2-carboxylic acid [3- (3-fluoro-be nzoylamino)- acta ma ntan-1-yl]-amide 2-ajpyndine-7- 



l carboxylic acid [3-(3-fluorobenzoylamino)-actamantan-1- yl]-amide  WO
2010/011570PCT/US2009/050934   WO 2010/011570PCT1US20091050934    EXAMPLE
STRUCTURECHEMICAL NAME        Methyi-pyrimidine-4-carboxylic  acid (3+pyridine-2-carbony1)-
aminol-adamantan-1-0}-amide   



4-Fluoro-pyridine-2-,carboxylic acid(3-[(pyridme-2-carbony1)- aminol-adamantan-1-0}-amide
Pyridine-2-carboxylic acid f3- 1(1,5-di methyl-1i-N razole-3- ca rbony1)-am ino]-adaraantan-1- yll-ami
de Pyridine-2-carboxylic acid {31(2- methyl-thiazole-4-carbony1)- ami nopadarn a nta n-1 -y1}-arni de
5-Fluoro-pyrittne-2-carboxylic acid {3-E(pyridina-2..carbonypaminal-adomanran-1-y1}arnide    I
2-Trinuoromethyl-pyrimicfine-4- carboxylic ac-id (3-Dpyridine-2- 



rbonyl:fram inol-ada manta n-1- yl}-amide   4-Tri1 commanyrimidne-2- carboxylic ac ea thonyn-am
y1)-ami de            WO 2010/011570PCT/US2009/050934   WO 2010/011570 



PCT/US20091050934  WO 2010/011570PCT/1152009/050934     CHEMICAL NAME
6-Methyl-pyridine-2-carboxylic acid (34(6-acetylpyridine-2- carbonyt)-aminoj-adamantan1-y1)-amide
ethyl-pyridine-2-carboxylic acid (3-[(6-(1-hydroxy-ethyOpyridine-2-carbonyl)-arnino]- adarnantan-1 143



.1-pyridine-2-carbo lic acid (3-1(6-(1-hydroxy-1- methyl-ethyb-pyridine-2-
carbonyb-arnindkadamantan1-yll-amide    MN'(1,3-adamantylene)bis(6- methyl-pyrazine-2-
carboxamide) 6-Methyl-pyrazine-2-carboxylic acid [3-(3-methoxy-
benzoylamino)-adamantan-l-y0-arriide       6-Methyl-pyrazine-2-carboxylic acid (31(2-fluoro-pyridine-4-
carbony)-arninol-adamantan1-y1)-amide      



6-Methyl-pyrazine-2-carboxylic acid [3-(5-chloro-2-fluorobenzoylamino)-adamantad-1- y]amide
6-Methyl-pyrazine-2-carboxylic acid [3-(3-dilluorornethoxybenzoyiamino)-adarnantan-1- A-amide  WO
2010/011570PCT/IIS2009/050934   WO 2010/011570 PCT/US2009/050934  WO 2010/011570
PCT/US2009/050934    180  P -k  



-Tdfluommethyl-pyii dine-4- carboxylic acid
(34(6-melhyl-pyrazine-2-carbcnyl)-amincji-adamantan-1-0)-amide      4-Trifluorometh carboxylic acid
3-[(6-methyl-pyrazine-2-carbony9-aminol-adama ntan-1-y1}- amide 4-Methyli-pyrimidine-2- carboxylic
acid [3-(3-fluorobenzoyiamino)-adania =0-1-y11-amide 2-Methyl-pyrimid ine-4- carboxylic acid
[3-(3-fluorobenzoylarnino)-ad ama nta n-1- yipamide  WO 2010/011570PCT/US2009/050934    WO
2010/011570PCT/US2009/050934 Example 197 in Table 2 (below) was synthesized from Intermediate
4 via the process of Scheme 7, supra, as follows: To a microwave vial was added a stir bar,
6-chloro-pyrid e-2-carboxylic acid {3-ridine- 2-earbony1)-amia61-adarnantan-1.-y11-amide
(Intermediate 4, 20 Mg, 0,05 mmol), DMA (1.0 



mL), morpholine (0,05 InL) and cesium carbonate (60 mg, 0,15 nimol), The mixture was heated at 180
C. under microwave irradiation for 15 minutes. The reaction mixture was cooled to room temperature.
Solvent was removed in performance solvent evaporation system HT-4X (Geneva thc."cuffra). The
residue was dissolved in DCM (2 aiL), washed with aq. 1 N NaOH (2 rriL) and water (2 x 2 rnLj. After
10removing the solvent, the residue was purified on a RP-1-1PLC/MS purification system (Gradient:
acetonitrile in water with a cycle time of 5 min. Flow rate: 100 mUmirt. Mobile phase additive: 25 rriM
of ammonium acetate. Column: Inertsif''' CS. 30 x 50 mrn, 5 um particle size (CiL Sciences, Tokyo.
japan)) to afford 13 mg of the tide compound, 6- morpholin-4-cl-pyri.dine-2-carboxylic acid
l3-Rpyridine-2-carbony1)-aminokadamantan-4.- 15}-amide. The product was quality checked (QC) by
LC-MS (Gradient acetonitri le in. water, 30-90%, in 1.7 minutes with a cycle time of'2 min. Flow rate:
5,0Mobile phase additive: 30 mM of ammonium formate. Column: Menge Cg, Sax 4.6 mm, 3 fun
particle size (G11, Sciences, Tokyo, japan)). Retention time: 1.26 tnim purity (UV254): 9511/0 ES1-MS
nth: 462.1 (M+H)'. 20In an analogous manner to Example 197, Examples 198-203 in Table 2 (be
synthesized from Intermediate 4 and commercially available amities on 0.05-0.3 mmol scales;
Examples 204-211 in Table 2 (below) were synthesized from. Intermediate Sand commercially
available amines on a 0,05 mmol scale: and Examples 212-2.19 in Table 2 (below) were synthesized
from intermediate 6 and commercially available amines on a 0.05 mmol scale. Example 220:
6-(3-Methoxy-propylamino)-pyridine-2-carbo ylic acid (31(pp tdine-2-
carbonyl)-amincl-adamantan-1-ylFamide   WO 2010/011570PCDUS2009/050934 Example 220 in
Table 2 (below) was synthesizedIntermediate 4 yia the process of Scheme 7, supra, as follows: To a.
microwave vial was added a stir bar, 6-chloro-pyridine-2-carboxylic acid
13-[(pyridine2-carbony1)-amino]-adamantanThyl }-amide chnermediate 4, 20 .mg 0.05 mmol), copper
(II) oxide (20 mg, 0.2 mmole), DMA (I inL), 3-methoxy-propylamine (0.05 mL) and cesium carbonate
(.120 mg, 0.3 turnof). The mixture was heated at 230C under microwave irradiation for 30 min. Solvent
was removed in Genevac. The residue was dissolved in DCM (2 mt.,), washed with aq. 1 N NaOH (2
nit), and water (2 x 2 int). After removing the solvent, the crude product was purified on a RP-Hite/MS
system (Gradient acetonitrile in Water with a cycle time of 5 min. Flow rate: 100 mL/rni n. Mobile
phase additive: 25 inM. of ammonium acetate. Column: Inertsift CS, 30 x 50 mm, 5 fun particle size
(GE Sciences, Tokyo, Japan)) to afford 3,9 mg of the title compound,
6-(3-metboxy-propy1amino)-pyridine- 



rboxylic acid I3-[(pyridine-2-carbonyli-amino]adamantan-l-yil -amide. The product as quality checked
(Q( ) by LC-MS ((iritdient: acetonrtrfle in water, 30-90%, in 1.7 minutes with a c e of 2 min. Flow rate:
5.0 mUmin. Mobile phase additive: $0 iniM of  ammonium formate. Column: Inense CS, 50 x 4.6 nun,
3 p.m particle size (GL Sciences, Tokyo, Japan)), Retention time: 1,29 ruin; purity (UV25,1): 94%;
ESI-MS mu: 464.6 (MAO'. In an analogous manner to Example 220, Examples 219-230 in Table 2
(below) were 20synthesized from Intermediate 4 and commercially available amines on 0.05-0.3 motel
scales, Examples 231-240 in Table 2 (below) were synthesized from Intermediate 5 and commercially
vailable amines on a 0.05 nunol scale; and Examples 241-252 in Table 2 (below) were synthesized
from Intermediate 6 and commercially available amines on a 0.05 mmol scale.  25Example 253:
6-finidazoidine-2-carboxyl'd damaman-1.-yll-amitle 30   WO 2010/011570PCT/US2009/050934
Example 253 in Table 2 (bwas synthesi Scheme 7, supra, as follows: mediate 4 via the process of 



To a microwave vial was added a stir bar, 6-chloro-pyridine-2-carboxylic acid ,13-4(pyt.idine
2-carbony1)-amitmEadamantan-11-yll-amide (Intermediate 4, 20 mg, 0.05 mum, copper (II)
acetoacetonate (20 mg), DMA (1imidazole (50 mg, 0.73 mmol) and cesium carbonate (60 mg, 6,15
mmoD, The mixture was heated at 180 QC under microwave irradiation for 15 minutes. Solvent was
removed in a high performance solvent evaporation system F.IT-4X (Genevac, Inc., supra). The
residue was dissolved in DCM (2 inL), washed with aq. 1 N NaOH (2 mL), and water (2 x 2 mL). After
removing the solvent, the residue was purified on a RP-IIPLOMS system (Gradient: acetonitrile in
water with a cycle time of 5 min. Flow rate: 100 mLimin. Mobile phase additive: 25 rith4 of ammonium
acetate. Column: Inertsir.. C8, 30 , 5 um particle size (GI, Sciences, Tokyo, Japan) to afford 4,5 mo
compound 6-rmidazol-I-yl-pyridine-2-carboxylic acid 1pyridine-2-carbony adamantamESI-MS miz:
443.5 (WH)'. In an analogous manner to Example 253, Examples 254-255 in Table 2 (below
synthesized on a 0.05 mmol reaction scale from intermediates 5 and 6, respectively.   WO
2010/011570PCT/US2009/050934  WO 2010/011570PCT/US2009/050934    6-Morphofin-411-pyrid
ine-2- carboxylic acid {3-1(6-methylpyridine-2-ca rbo nyI)-aminoladamantan-l-y!)-a mide
5-(2-Hydroxy-ethyiamino)- pyridine-2-carboxylic acid [3- (3-fluoro-benzoylamino)-
adamantan-1-y1]-amide 8-[(2-friydroxy-ethyl)-inethylamtnol-pyridine-2-carboxylic acid
p-(3-fluorobenzoylamino)-adamantan-1- 6-(3-Hydroxy-propylamino)- pyridine-2-carboxylic acid [3-
(3-tluoro-benzoylarnino)- adamantan-1-yli-ainide 6-Morpholin-4-yi-pyridine-2- carboxylic acid
[3-(3-fluorobenzoylamino)-adamantan-1- yl]-amide 6-(4-Methyl-piperazin-111)- pyridine-2-carboxylic
acid (3- (3-fluoro-benzoylarnino)- 



ad amanta n-1-yij-amide 6-(3-Dimethylarnino-pyrrolidin1-0-pyridine-2-carboxylic acid [3- (3-fluo
ro-benzoyiamino)- ad arnanta n-1-yl]-amide 4-H ydroxy-3,4.5,6-tetrahydro21-141,21bipyndinyi-61-
carboxylic acid f3-(3-fluorobenzoylamino)-adamantan-1- 311-amide  6-(3-f-lyetroxy-pyrrolidin-1-yi)-
pyridine-2-carboxylic acid p(3-fluoro-benzoylatnino)- adamantan-l-yil-arnide
-(3-Methoxy-propylamino)- pyridine-2-carboxylic acid {3- [(pyrictine-2-carbon yi)-atnind].
adainantan-1-y1}-amide 6-[(3-Ditnethyiamino-propy9- methyi-aminoj-pyridine-2- carboxylic acid
{3-Rpyridine-2- carbony1)-amincii-adamantanirly-amide  WO 2010/011570PCT/US2009/050934
6-(2-Dimethyla minoethylamino)-pyridine-2- carboxylic acid {3-[(pyridine-2- carbonyb-a minol-ada ma
nta n1-y1)-ainide 6-(2-Acetylamino-ethylamino)- pyddine-2-carboxyfic acid (3-
[(pyricline-2-carbonyl)-aminoladamantan-l-yi)-a mide  6 - (2-Methoxy-eth yIarni no)- pyrid ine-2-ca
rboxylic acid {3- i(pyridine-2-carbon yiy-aminoiadarnantan-1-y1)-amide
6-[(2-Methoxy-ethy0-methylarninol-pyridine-2-carboxylic acid {31(pyridine-2-carbony1)-
aminoj-adamantan-l-yl}-amide  -(3-Dimethyla mfflopropylamino)-pyrkiine-2- carboxylic acid
{3-((pyridine-2- carbony1)-arninol-adamantan111)-amide  6-[(2-Dimethylamino-ethy0-
methyl-amino)-pyridine-2- carboxylic acid {3-1(pyridine-2- carbony1)-aminol-adamantan- 



_, 1_11)-arnide  6-((S)-2-Hydroxymethyt. pyrrolidin-1-y1)-pyridlne-2- carboxylic acid (3-Rpyridine-2-
carbonyI)-amin okaciama ntan1-yI)- a mide  6-(R)-2-Hydroxyrnethyl- pyrrolidin-1-y1)-pyridine-2-
carboxylic acid {3-[(pyridine-2- carbony0-aminoj-ada ma nta n- 1-y)-amide
6-US)-2-Carbamoy#-pyrrolidin1-A-pyridine-2-carboxylic acid (3-[(pyridine-2-carbeny0-
adamantan-1-yI}-amide hoxy-propylamin pyridine-2-carboxylic acid {3- [(6-methyl-pyridine-2-
carbonyi)-amino]-adamantan1-yI)-amide     6-(2-Dimethylaminoethylamino)-pyridine-2- carboxyfic acid
{3-((6-methylpyridine-2.-Cathony1)-amino]- adamantan-1:K-amide    643-Dimethylami no-propy0-
methyl-aminoj-pyddine-2- carboxylic acid
{3-[(6-methyl-pyridine-2-carbony1)-aminol-adamantan-1-y0-amide  6-(2-Acetylamino-ethylamino)-
pyridine-2-carboxylic acid {3- [(6-meth yl-pyridin e-2- carbony0-a min o]-ada manta n- I-a id
6-(2-Methoxy-ethylamino)- 



pyridine-2-ca rboxylic acid {3- [(6-methyl-pyridin e-2- carbony0-amin oj-ada manta n 1-y0-amide
6-(3-Dimethylaminopropylamino)-pyridine-2- carboxylic acid
(34(6-methyl-pyridine-2-carbony1)-aminol-adamantan-1Aft-amide  6-((S)-2-Hydroxymethyl- nycrol
carboxylic acid (3-[(6-methyl-pyndine-2-carbony0-aminol-adamantan-110:2mide
6-((R)-2-Hydroxymetnytpyrrolidin-1-y1)-pyridine-2- carboxylic acid
(3-[(6-rnethyl-pyricline-2-carbony1)-aminol-adamantan-1-y1}-amide
6-((S)-2-Carbamoyi-pyrrolidin1-y0-pyridine-2-carboxylic acid {3-[(6-methyl-pyridine-2-
carbony1)-amino]-adamantanl-y1)-amide  6-(2-Carbamoyi-ethyiamino)- pyridine-2-carboxylic acid {3-
[(6-methyl-pyridine-2- carbony1)-arninol-adainantan1-y0-arnicte  6-(3-Methoxy-propyiamino)-
nyridine-2-carboxylic acid [3- (3-11uoro-benzoyiamino)- adarnantan-1-yll-arnide
6-(2-Dimethylaminoethylamino)-pyridine-2- carboxylic acid
[3-(3-fluoro-benzoylamino)-adainantan-l-yli-amide  6-[(3-Dimethylamino-propy0-
methyl-aminol-pyridine-2- carboxylic acid [3-(3-fluoro-benzoylamind)-adamantan-1-ylbamide  WO
2010/011570PCT/US2009/050934     8-(2-Acetylarnino-ethylamino)- pyridine-2-carboxylic acid [3-
(3-fluoro-benzoylamino)- adamantan-1-yli-amide 6-(2-Methoxy-elnyiarnino)- pyridine-2-carboxylic acid
13- (3-fluoro-benzoylamino)- adarnanta n-1-yli-amide
6-[(2-Methoxy-ethyl)-methylaminoj-pyridine-2-carboxylic acid [3-(3-fluorobenzoylamino)-adamanta
yj-amide 6-(3-Dimethylaminopropylarnino)-pyridine-2- carboxylic acid
[3-(3-fluoro-benzoylamino)-adamantan-l-yll-amide  6-[(2-Dimethylarnino-ethy9-
methyl-aminol-pyridine-2- carboxylic acid [3-(3-fiuorobenzoylamino)-adamantan-1- yll-amide
84(S)-2-Hydroxymethyipyrrolidin-1-y0-pyridine-2- carboxylic acid
[3-(3-fluorobenzoylamino)-adamantan-1- JR:amide 



8-((R)-2-Hydroxymethyl- pyrrolid in-1-yI)-pyridine-2- carboxylic acid
[3-(3-fiuorobenzoylamino)-adamantan-1- yll-amide 6-((S)-2-Carbamoyi-pyrrolid
in1-0-pyridine-2-carboxylic acid [3- (3-fluoro-benzoyiarnino)- adamanta n-1-yl]-amide
6-(2-Carbarnoyi.,ethytaatino), pyridine-2-carboxylic acid [3- (3--flooro-benzoyiamino)- adaman
lan-1-y]-amide       ridine-2- carboxylic acid (3-kpyridine-2- carbonyI)-amin c+ada manta n1 -y)-amide
carboxylic acid (3-[(6-methylpyr3dine-2-carbony1)-a adamantan-1-yI)-a mide    WO
2010/011570PCT/US2009/050934 255  6-Irnidazol-1-yi-pyridine-2- carboxylic acid
[3-(3-fluoro-bennylamino)-adainantan-1-yli-amide 



Examples 256 and 257 in Table (below) were made via Scheme 3 from Intermediate Sand
commercially available 6-(4-fluoro-pheny1)-pyrimidine-4-carboxylic acid and
6-phenylpyrimidine-4-carboxylic acid, respectively, on a 0.05 mmol scale.  Table 3 4. :Hypothetical
Compounds of the Invention in a similar manner to Example 58, Examples 258-279 in Table 4 (below)
n be made from aryl or heteroaryl carboxylic acids via the process of Schemes a and 5.
Non-commercially available carboxylc acids, such as 4-methyl-pyrimidine-2-carboxylic acid,
2-methylpyrimidine-4-carboxylic acid, 4-trif1uoromethyl-pyrimidine-2-carboxylic acid, 2-
10trifluoromethyl-pyrimidine-4-carboxyl lc acid, 6-trilluromethyl-pyrazine-2-carboxylic acid, and
5-triflooromethyl-pyrazinc-2-carboxylic acid, can be readily made from commercially available
heteroaryl-chlorides: such as 2-chloro-4-methyl-pyrimidine, 4-ch1oro-2-methylpyrimidine,
2-chloro-4-trilluoroinethyl-pyrimidine, 4-chloro-2-trilluoromethyl-pyrimidine, 2-
chloro-6-tri.fluromethyt-pyrazinet and 2-chloro-5-tritluoromeihyl-pyrdzine, via the process of Scheme ii.
in a similar manner to the synthesis of intermediate 1:1. 4-trifluoromethyl- pyrimidine-2-carboxylic acid,
and of intermediate 12, 4-methyl-pyrimidine-2-carboxylic acid.  WO 2010/011570PCT/US2009/050934
Example 280: 6-Methyl-pyrazine-2-carboxylic acid 1343-(2-hydroxy-ethoxy)- berizoyl am inopa.da to
anta n-1 -y1.1-am ide ti iittrer-Ork,". ",  5 OH 



Example 280 can be made via the process of Scheme 9, supra, as follows: Step 1:
6-Methyl-pyraziae2-carbaxylic acid 343-methoxy-beinzoylamino)- adamaritan-1-yll-amide 6-Methy
-pyrazine-2-carboxylic acid [343-methoxy-benztaylamino)-adamantan-4-y11-amide can be made from
customary amidation of commercially available 3-methoxyhenzoic acid and Intermediate 8,
6-methyl-pyrazine-2-carboxylic acid (3-amino-ada.mantan- I -y1)-amide. 15Step 2:
6-Methyl-pyrazine-2-carboxylic acid (3-(3-hydroxy-benzoylaniino)- adamantan-l-yll-amide H 0Octi,N
itC:f INC \  N N rr p rt\\..rott  206-Methyl -pyrazine-2-carboxylic acid
[3-(3-hydroxy-benzoylamino)-adamaman-1-yikamide can be readily made by treatment of
6-methyl-pyrazine-2-carboxylie acid [3-(3-methoxybertzoylamino)-adamantan- -yi]-amide with li8r3 in
DC:M. Step 3: 6-Methyl-pyrazine-2-carboxylic acid t3-13-(2-hydroxy-ethoxy)-bent - a itmladam
311tan-1.-ylkamide 



25    '? 1,14>kr OH , Cr-N ,N., .N \HHH N H  WO 2010/011570PCT/U52009/050934 Customary
Mitsunobu reaction ofiyl-pyrazi) di c acid [343-hydroxy- benzoy amino)-adamantan- -yl]-ad
2-(tbutyldimeth)-ethanol, followed by deprotection of the /-butyldirnethylsiloxy group by treatment with t
trabutylammonium fluoride (TBAF) could afford the title compound, 6-methyl-pyrazine-2-carboxy lie
acid [3- (2-hy d roxy-ethoxy)-benzoyl ami nokadamantan- I -vi) -amide. Example 281 in Table 4
(below) can be made in a similar wanner to Example 280.  Example 282:
6-Methyl-pyratine-2-carboxylic ac 



-hydroxy-2-ine y prepoxy)-benzoylantino1-adarnantaLarnide  10  Example 282 can be made
fromTyrazinc-2-carboxylic acid [3-(3-1 idroxy- benzoylamino)-adamantan-l-ylki(step 2, Example 280);
Step 1: 6-Methyl-pyrazine-2-carboxylic acid ;3-13-(2-oxo-propoxy)- nzoylaini adairta titan- I -v a ntide
Al kylati on of 6-methyl-pyrazine-2-carboxylic acid [3-(3 hydroxy-benzoylamino)-
20adamantan-l-yl]-amide (step 2, Example 280) with l-bromo-propan-2-one in DIME under basic
conditions, such as Cs2C)03 at 60 17., could afford the title compound" 6-methyl-
pymzine-2-carboxylic acid [3-13-(2-oxo-propoxy)-benzoyl-amino)-adamantan-1de. Step 2:
6-Methyl-pyrazine-2-carboxylic acid 13-13-(2-hydroxy-2-inethylpropoiy)- benzoyla m in okadain an
tan-1 -y11-ain ide  WO 2010/011570PCTIUS2009/050934 Reaction of
6-methyl-pyrazine-2-carboxylicacid {343-(2-oxo-prop y)-benzoyl-ami adamantan-l-yit-amide with
Meklpfir in 'INF or ether at 0 C could yield the title compounds 6-methyl-pyrazine-2-carboxylic acid
i13-p-(2-hydroxy-2-methylpropoxy)- benzilain ino)-a dam antan-l-yl Example 283 in Table 4 (below)
can be made in a similar manner o Example 282 Table 4: Hypothetical Compounds  



WO 2010/011570PCT/US2009/050934  WO 2010/011570PCT/US2009/050934    4-Tnfluoromethyd-
pyrimidine-2-carboxylic acid {3-[(5-fluoro- pyridine-2-carbony1)- aminoj-adamantan-l-yI}- amide
2-Trifluoromethyl- pymnidine-4-carboxylic acid {31(5-fluoto- pyridine-2-carbony1)-
amino}-adarnantan-l-y1}- amide Pyrimidine-2-carboxylic acid f3-(3-fiuoro- benzoylarnino)-
aciamantan-l-yI]-arnide 2-Trifluoromethyl- pyrimidine-4-carboxylic acid 13-(3-fluoro- benzoylamino)-
adamantan-1-A-amide 6-Trifluoromethyl- pyrazine-2-carboxylic acid [3-(3-fluoro- 



benzoylamino)- adamantan-1-yi]-amide 5-Trifluoromethyl- pyrazine-2-carboxylic acid [3-(3-fluoro-
benzoyiamino)- adamantan-1-yi]-amide  6-Methyl-pyrazine-2- carboxylic acid (3-P-(2- hydroxy-ethoxy)-
benzoylamino1- adamantan-l-yt}-amide 6-Methyl-pyrazine-2- carboxylic acid (3-([4-(2-
hyWoxy-ethoxy)- pyridine-2-cadaoriylb a rnino}-ada maritan-1 -yI)- arnide 6-Methyl-pyrazine-2-
carboxylic acid {3-(3-(2- hydroxy-2-methyl-propoiry)-benzoylaminol-adamantan-tyl}-amide  WO
2010/011570PCT/US2009/050934    CHEMICAL NAME 6-Methyl-pyrazine-2- carboxylic acid (3-{[4-(2-
hydroxy-2-mefI'iyI- 



propoxy)-pyridine-2- carbonyI]-amino}- adamantan-1-yI)-amide    Pharmacological Evaivati of
CAtivogn.c1,,L9f.tticillwspliou  Compounds of the present invention have been tested in vitro and in
vivo, and can be tested vitro and in vivo, in the assays as described below. Binding assays were
performed as described in [.at. Ado/ Phannacot, 2003 4, 731-7401 with slight. modifications. Briefly,
after thawing, the membrane homogenates were resuspended in 50 niM Tris-H.C1, 0.9% Na.C1
binding buffer at pH 7.4 to a. final assay concentration of 40 g protein/well for [3E]
methoxy-5-(2-pyridinylethynyl)pyridine ([3H1 MPEP) (American Radiolabeled Chemicals, Inc., St.
Louis, MO) filtration binding. Incubations ," included 5 nAl LIT) MPEP, membranes and either buffer or
varying concentrations of compound. Samples were incubated for 60 min at room temperature with
shaking. Non-specific binding was defined with 10 mA4 MPEP. After incubation, samples were filtered
over a GFIC filter (presoaked in 0.25% polyethyleneimine (PEI)) and then washed 4 times using a Tom
te Harvester 9e Mach HI cell harvester (lointec, Hamden, CT) with 0,5 ml.. ice-cold 50 mM. iris-Ha (pH
7.4), 1050 values were derived from the inhibition curve and Ki values were calculated according the
d Prusoff equation of K 1050/ (1-1 [L]/Ka) described in [V. Cheng and W.H. Prusoff nacol. 1973,
22,3099-31.05) where [LI is the concentration of radioli wand and Ka (instant at the receptor, derived
from the saturation isotherm The Ki value for Examplend 40 nM, respectively. Examples 19, 42, 44,
58, 65, 67, 69, 72, 74,  79, 93, 94, 95, 96, 105, 107, 1.19 and 120, have Kt values ranging from 6 to
700 tiM. 



WO 2010/011570PCT/US2009/050934  Calcium mobilization assay to for negative or pasftive allover
The cDNA for rat metabotropic glutamate receptor 5 (luR5) was a generous gift from S. Nakanishi
(Kyoto University, Kyoto, Japan). The rineluR5 was stably expressed in a HEK 293 cell line and grown
in Dulbeccocs Modified Eagle Medium (DMEM) (Invitrogen, Carlsbad, CA.) with supplements (10%
bovine calf serum, 4 nitM glutamine, 100 unipenicillin; 100 LiglmL streptomycin and 0.75mM 01418) at
37 'it, 5% CO, Twenty-four hours prior to assay, cells were seeded into 384-well black wall micratiter
plates coated with poiy-D-lysine. Just prior to assay, media was aspirated and cells dye-loaded (.25
Li/well) with) LIM Fluo-4/ 0.01,4 pluronic acid in assay buffer (Hank's Balanced Saline Solution
(HBSS)); 150 mhit NaCE, 5 inNIKCI, 1 10mM CaCl2, 1 nth4 MgC12, plus 20 inM
N-2-Hydroxyethylpiperazine-N<-2-ethanesullonic acid (HEFTS), pH 7,4, 0.1% bovine serum albumin
(13SAL and 2.5 inM probenicid) for 1 hoar in CO2. at 37 C. After excess dye was discarded, cells were
washed in assay buffer and layered with a final volume equal to 30 LiLltvell. Basal fluorescence is
monitored in a fluoromefric imaging plate reader (ELIPR) (Molecular Devices, Sunnyvale, CA) with an
excitation 15wavelength of 488 Inn and an emission range of 500 to 560 nm. Laser excitation energy
was adjusted so that basal fluorescence readings were approximately 10,000 relative fluorescent
units.. Cells were stimulated with an EC20 or an ECoi concentration of glutamate in the presence of a
compound to be tested, both diluted in assay buffer, and relative fluorescent. units were measured at
defined intervals (exposure 0.6 sec) over a 3 min period at room temperature. 70Basal readings
derived from negative controls were subtracted from all samples. Maximum change in fluorescence
was calculated for each well. Concentration-response carves derived from the maximum change in
fluorescence were analyzed by nonlinear regression (Hill equation'). A negative modulator can be
identified from these concentration-response curves ifa compound produces a concentration.
dependent inhibition of the Eesti glutamate response. 25Exemplified compounds Examples 1-10 were
tested in the above assay for negative allosteric 



modulation, FL-1PR maximum inhibition ranged 90% to 99% while ELIPR '1C:0 ranged from 0.9 nM to
1300 n.M. Examples 1.1-163 also were tested in the above assay. For Examples 11-104, ELIPR
maximum inhibition ranged from 63% to 99!i4), while ELIPRIC5,, ranged from 0.7 nM to 600 nM; and
for Examples 105-163, ELIPR maximum inhibition ranged from 70% to 99%, 30while FL1PR IC 5o
ranged from 0.7 nNit to 1800 ntM.. Examples 164-178, 181-182, 1.84-187, 189-  WO
2010/011570PCT/US2009/050934 194,197-255 were tested in the above assay for negative allosteric
modulation: FLIER maximum inhibition ranged 63% to 99% while FIAPRIC50 ranged from 0.4 nM to
1300 nM. A positive modulator can be identified from these concentration-response curves if a
compound produces a concentration dependent increase in the EC20 glutamate response. Examples
256-257 exhibited positive modulation, having FL1PR IELlso of 300 TiMI and 830 MA-, and maximum
modulation of 170 clzi and 120%, respectively. Examples 1, 2 and 58 were evaluated in vivo for
anxiolytic. effects using (1) mouse marb :Mg (roM13) methods similar to those described in [.K. Njun
10mycology, Blocheinimry and Behavior, 1991, 38, 63- 67] andI. modified Cieller-Seifter conflict test
described in [N.A. Moore et al. Behavioural Pharmacologv. 1994, 5., 196-202]. More specifically for the
mMII testing, adult, male CD1 mice (Charles River Laboratories (Kingston, NY)), weighing 25 to 30g.
were used All animals were group-housed in a standard colony room with a 12:12 light/dark cycle
(lights on atfor at least one week prior to 15testing. Food and water were provided ad libitum. Animals
were weighed, tail marked, and randomly assigned to treatment groups before testing. For each test,
sixty minutes after the injection of vehicle or test compound, or 30 min after injection of the positive
control, buspirone, mice were individually placed into test cages containing 1.5 in of Aspen bedding
(PWI brand) and two rows of 10 marbles (20 marbles per st cage total). Filter tops were used to cover
each test cage. Thirty minutes later, mice were removed from test cages and returned to their home
cages. The number of fully visib (less than 2/3 covered with bedding) were counted and subtracted
from 20 to arrive at the number of marbles buried. Twelve mice were tested per group. 



Testing included multiple tests with each test performed to evaluate buspirone hydrochloride (BUS;
Sigma Aldrich) (positive control) and/or a compound of the present. invention. Each compound was
dissolved immediately prior to testing in 20% beta-cyclodextrin (compound of the present invention) or
distilled water (BUS) and administered at one or more doses (such as 3, 10, and/or 30 mg/kg) via
subcutaneous (SC) or intraperitoneal (W) injection at the indicated pretreatment times30, 60, or 120
min pretreatment). Doses were measured in mg drug (salt   WO 2010/011570 PCT/U52009/050934
form) per kg body weight. Data was analyzed using one-way ANOVA with o -h Dunn test. More
specificallyer Conflict testing, rodent operant chambers (ENV-( Med Associates Inc. (Georgia, VT))
and sound-attenuating chambers (ENV-01WD, Med Associates Inc.) were used. Each chamber was
equipped with a house light, cue lights, grid floor to deliver foot shocks via a programmable shocker,
(ENV-414, Med Associates, Inc.) and food hopper. Two levers were located on either side of the food
hopper. Rats were, trained to only respond on the left. lever. Food reinforcement was used (Dustless
Precision Pellets, 45 mg, aloSery, (Frenchtown, NJ)). MED-PCIV software (Med Associates)used to
rim 10experimental sessions and collect data. Prior to beginning the Conflict procedure,press on fixed
ratio schedules (ER I, 2, 5, and 10). Once animals obtained 25 rewards on10 schedule for consecutive
days, animals began training on a three component Conflict schedule. The three components were as
fellows: (I) an unpunished, variable interval 30 s (VI30) schedule of food 15reinforcement to reinforce
lever pressing on a variable time schedule that averaged 30 s; this period had a. duration. of 9 minutes
and was signaled by illumination of the rear house light only;      mediately following was a 3 minute
time out period (TO) that was signaled by total darkness; responding was recorded but was neither
rewarded nor punished; (3) a punished, fixed ratio 10 (ER10) schedule of reinforcement that
simultaneously presented food and foot shock (0.3 inA, 500 ms) on every tenth lever press during a 3
minute period; this component was signaled by illumination of the. rear house light and cue lights
above each lever. These three components. were repeated twice i.n the same order during the daily
30 minute session. Testing began Mien stable rates of responding wered for 5 days (no significant
ends up    or down). Animals were tested using a. Latin-squares design, on Wednesdays and Fridays.
15Animals served as their Mil controls and received all treatments. To maintain baseline 



performance, animals were also trained the remaining three weekdays. Testing was performed using
12 adult, male Sprague-Dawley rats, weighing 426-567 g (Charles River Laboratories (Kingston, .1Y)).
Animals were pair-housed in colony rooms maintained at controlled temperature (68-72F) and a I 2-h
light/dark cycle (lights on 06:04 Animals were  WO 2010/011570PCT/US2009/050934 e access to
water., while food wasof Bacon Lover's Treats (BioS after training/testing Monday through Thursday.
Friday throurh Sunday, animals had free access to Lab Diet 5012 Rat Diet (P.M1 Nutrition
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 pll was adjusted to 7 with Nal1CO3. For
each test, the compound to be evaluated was 10tested at one or more doses (such as 10, 20, 30
and/or 50 trig/kg) via p.a. administration 60       s before the test using an injection volume of 2 milkg in
comparison with a vehicle control group. Doses were measured in mg drug (salt form) per kg body
weight. Data. was using Repeated Measures ANOVA with post-hoc Dunmen's test Compounds of the
invention have significant. anxiolytio activity. For example, Example 1. showed significant activity in
both assays (m1MB Enna ti 3 mg/kg;, Geller-Seifter EDmin 10 rn/kg),. Example 2 also showed
significant activit in both assays(MMII EDmin. 30 mg/kg, Geller-Scifler EDmin 20 mg/kg), Example 58
showed significant activity in both assays (Mr\ B EDinin-10 nag/kg, SC; Geller-Seifter EDmin 10 n.P0);
and as shown in the following tables. 20Table Statistically Significant Active Dose{sRepresentative.
Cornpminds of the , Example Active Dose mg/kg (SC injection) Statistical significance' 



1 3. 10,30 tF(4,55)=19.6, o<0.01 2 30 F(4.55)=7.2, p<0.01 41 10,30 1F(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(4,54)=6,6, o<0.01 94 3, 10,30 F(4,55)=46, p<0.01 95 10,30
F(4,55)=18, p.:0.01  10,30 IF(4,55)=30, p<0.01 



105  30 ;F(4,55)=11, p<0,01   Table 6: Statistical       "cantActive Dose(s) of Representative
Compounds of tl sent Invention in Geller-Seifter Assay   Statistical significance was determined using
one-way ANC/VA with post-hoe Dunnetes test or paired students t-test Compounds of the. present
invention were evaluated in vivo for antidepressive effects. An 10assessment ofdepression-like actions
was measured using a forced swim test similar to that described in P.F. Cryan, et al, Neuroscience
and Biobehavioral Reviews 2005, 29, 547-5691 Animals used for testing were adult, male N1H 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 mMB tests. For the mouse Forced Swim
Test (mEST), mice:individually placed into clear Pyrex' cylinders (11 cm diameter, 16.5 cm height)
containing 11 cm deep tap water (23-25 te) sixty min after the injection of vehicle or test compound, or
30 min after injection of the positive control, imipramine hydrochloride (DA Sigma Aldrich, St. Louis,
MO). Innprainine was prepared with isotonic saline and test compounds were prepared as described
previously \with rriMB tests. Doses used were as described previously with niMB tests. The
percentage of time spent floating, swimming, and struggling ("climbing") was measured during a 6 min
session. Swim sessions were video monitored and analyzed in real-time using the Bichsel-ye
Automated  W0-2010/011570PCT/US2009/050934 EST apparatus and software (Biobserve GmbH,
Bonn, Germany). Group size ranged from twelve to thirteen mice. Doses were measured in mg drug
(salt lomi) per kg body weight. Data was analyzed using one-way ANOVA with post-hoc Dunnett's test,
Compounds of the present invention had significant antidepressive effects in the mEST at 3 mg/kg, 10
mwkg, 30 mglk.g, or a combination thereof (Statistical significance (r0.05) was determined using
one-way ANOVA. with post-hoc .Dunnett's test.) An in nyceffect of a compound of thesent liwentiori
may also be evaluated by using the 



following, non-limiting, examples of in viva behavioral animal models. The following behavioral models
are not intended, as the only models useful for determining the efficacy of a IDcompound of the
present invention to treat the corresponding disorder or disease. Compounds of the invention also can
be evaluated in viva for anxiolvtic effects using a ligh enhanced startle (LES) reflex method as that
described in. [Walker and Davis. 11'y, 1997, 42, 46:1-471]. The startle response is a coordinated
contraction of skeletal muscle groups in response to a high intensity unexpected stimulus. Most
sensory modalities can be used, but 15sound is most frequently employed because it is easily
controlled. Thus, when a short burst of sufficient intensity occurs (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 effect does not requite any pre-conditioning. Auxiolytics - an agent that relieves anxiety -
decrease light-enhanced startle. 30For the LES test, an apparatus consisting of a
commerciallyavailable soundproofed startle chamber (e.g., SRLA.BTM Startle Response System, San
Diego Instruments, San Diego, CA) can be used. All experimental events and data recording can be
controlled by computer program (e.g., SR_LABTM control unit). Rats are placed within the startle
chamber in a. small Perspex'' cylinder, slightly larger than the rat, which is attached to a base plate
containing astrain gauge. Vertical movement of the rat such as occurs during a startle response results
in deformation of the base plate, which generates a current i.n the strain gauge that is proportional to
the size of the movement, i.e., the size of the startle response. A loudspeaker is placed directly above
the rat to provide background sound and stimuli, A light source (2.500 - 3500 [Aix) is located in each
startle chamber.  WO 2010/011570PCT/US2009/050934 The LES test consists of two 20-minute
sessions (first with lights off and then with lights on) of which the .first 5 minutes are for habituation,
during which background noise of 70 dB intensity is provided within the chamber. At the end of each
habituation period, 10 stimulations of 1,10 dB are presented to habituate the animals. Thereafter,
thrhee trial types are presented in pseudo random order, 8 times each. Trials are separated by 15-25
seconds. The trial types are 100, 105 or 110 dB startle during which a 40 .n.is burst of white noise at
100, 105 or 110 dB is presented, resulting in a startle response. A period of 5 minutes without light or
noise separates the two          An appropriate rat species that can be use includes male Rj: Wister
(Hans) rats (180- 280 g weight at start of the testing with a maximum weight. range per test of 50 g)
(Elev4?;e 10filmier, Le Genest-Saint-Isle,ranee). The rats should be allowed to acclimatize to
laboratory conditions at least 5 days before testing with free access to food and water. Acclimatization
conditions should be comparable to those described in the scientific literature and/or known to those
skilled in (heart.    The output from the stan:le platformrecorded for 40 ins startint, from the an set of
the s 15stimulus, Three variables are recorded for each trial: the average response over the whole
recording period, the peak response and the time to peak response. The startle intensity is calculated
for each rat by averaging 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 response is a measure of reaction time. 70The test is peilormed un-blinded
using, e.g., up. Testing includes mu  where each test is performed to evaluate a reference compound
(e.g., chiordiazepoxide), comparative compound (e.g., pregabalin) and/or a compound of the present
invention, For Ic, in test I, a known anxialytic, such as chlordiazepoxide and pregabalin" is used,
followed, by test 2 using the mGliiR.5 antagonist 2-methy1-6-(phenylethynyI)-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 concurrently. 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,compounds can be tested for solubility by cold 30Stiffill2 of the highest intended dose for 10
min in distilled water. If soluble, distilled water can  WO 2010/011570PCT/US2009/050934 serve as
the vehicle. If insoluble, the test compounds can be suspended in 0. hydroxypropylmethylcellulose
(HMIC) in distilled water. Doses can be prepared as weight to volume (WA') stock solutions and then
serially diluted (VIM) for compounds in solution or separately weighted (WA) for compounds in
suspension. For each test, data is analyzed by comparing treated groups with the vehicle control using
unpaired Student's t tests. LES in each group will be analyzed by comparing within each treated group
the intensity of startle reaction under dark and light conditions using paired Student's t tests. The1
Conflict Tesr as described by Vogel et al (P,sychopharrnacolo,,s9i1971, 21, 1-7) 10can be, used to
detect anxiolytic activity of a compound because anxiolvtics increase punished drinking, In the test,
rats are deprived of water for approximately 48 hours and are then placed individually into a
transparent Plexiglas't enclosure (15 x 32 x 34 cm) with a floor consisting of stainless steel bars (0.4
cm) spaced 1 cm apart. The back wall of the enclosure is made of opaque Plexigla.sl'i thereby
concealing the observer from the experimental animal, in the centre of the 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 i.s left to explore until it finds the water spout. Then., every time it. drinks, it receives
slight electric shock (1.7 mA, s) 2 seconds after it starts lapping. The number of punished 20drinks is
counted during a 3 minute test. 



The test is performed blind with.. e.g., 10 rats per group, 'Testing includes multiple tests usin reference
compounds and cot ounds of the present invention that are prepared and administered  as previously
described LES test. Appropriate animalswith acclimatization conditions are, for example, the male Rj:
Wistar (Hans) rats as previously described for t test. Data is analyzed by comparing treated groups
with appropriate controls using unpaired Student's t tests. Antidepressive effect can be evaluated
using the Hinders Sensitive Line (ESL) rat the FST and social interaction test as described in [DAT.
Overstreet and. G. Griebet Pharmacol 131ochern 8ehrn 2Q05 &2 1 223-227]. More specifically,
compounds of the invention are tested at   WO 2010/011570 PCT/US2009/050934 multiple doses
(e.g., 10 mg/kg, 30 mg/kg, etc.) by preparing in 20% HP-beta-cyclodextrin and iinst vehicle control. In
addition to an PST: vehicle control group, Flinders Resistant Line rats' le control group is tested. Test
compounds are administered daily by It injection (- mg/kg injection vOlume) for 14 days. Animals are
tested in the social interaction and forced swim tests on Day 15, 22-24 hours atter the injection on Day
14, as described in Overstreet and Griebel 2005. Six to eight animals per group are tested. Anxiolytic
and antidepress',e effect can also be evaluated using a paradigm fix decreased axis feedback (David
et al., 2007, SFN- meeting in San Diego). Thisbased on the chronic delivery of corticosterone in the
drinking water, causes anxiety- and depression-like behaviors in 10mice, The model consists of a
sustained administration of a high dose (35ttglmL), but not a low 



dose (7i1glmt4, of corticosterone for four or seven weeks. Such a treatment induced anxiety- and
depression-like behaviour in C571316/NTac mouse strain as indicated by a decreased time spent and
number of entries into center of the arena during the 30 minutes open field test (01.7), whereas total
ambulation was unaltered. Also, the latency to feed was increased in 15corticosterone-treated mice
submitted to the novelty suppressed feeding (NSF) paradigm. As the corticosterone treatment did not
alter food-intake in the home cage (familiar environment), changes in feeding latency were not due to
changes in appetite or an underlying metabolic abnormality. Importantly, the adrenocorticotropic
hormone (ACTH) and corticomerone (CORI') response to an acute stressor (6 min forced swim test
(FST)), measured as plasma- 20concentrations, was blunted in C57131.,/6NTac mice. Theses results
were confirmed in CD! strain Three weeks treatment with the antidepressant imipramine (40
mg/kg/day ip) and fluoxenne (18 mg/kgjda.y ipreversed the anxiety- and depression-like effects
caused by a seven weeks corticosterone treatmentOF, NSF and FST. In suchadult male mice of
C57BI/6Ntac strain (Taconic Farms (Denmark)), 8-10 weeks old, which are allowed to acclimate to the
facility for at least 1 week print to testing (e.g., 5 per cage under a l 2 h (06:00-18:00) light-dark cycle
at 22 C) with food and water freely available. compound of the invention (30 or 60 mg/kg, perchow),
fluoxetine ( 8 inefkg per day in drinking water) or vehicle (0.45,1) p-cyclodextrine-, E3CD in drinking
water) are administered to       mice treated a drinking water with either vehicle or corticosterorte ($5
jtg/mL). After 7 weeks $0of treatment as indicated below, mice are tested in the following behavioral
tests: OF, NSF, EST  WO 2010/011570PCT/US2009/050934 and sucrose splash grooming test.
Treatment is started with either pCD or cameose (35 i.o_teml,)given via the drinking water for 3 weeks
()=200 mice per group). Thereafter, administration with pep or corticosterone will continue, and mice
are divided into 8 groups 30 mice as indicated below for 4 additional weeks. k 1-8 Week 3-7  vehicle
(PCD)vehicle 



vehicle (pm)fluoxen vehicle (pcD)test. compound, 30 mg/kg pa))test. compound. 60 nag/kg iclav
corticosterone vehicle         fday corticosterane fluoxetine, 18mclk 354g/11th/day co.rticosterone test
compound, 30 mg/kg $5pg/mLiday conicosterone test compound, 60 mg/kg       Mice are tested. in the
behavioral paradigms in this order: 0 15the mouse FST (15 animals/group). The Open :field test  Motor
activi is qua tif e las(r) open field boxes 43 x 43 cm (MED ass  Georgia, VT) over a 10mm SCSSJO1L
Two sets ofse-modulated infrared it to beams are placed on opposite walls 2.5 cm apart to record x-y
ambulatory movements. A 40-W white bulb 20placed in the middle of the room provided around
200-1x illumination at floor level. Activity chambers are computer interfaced, for data. sampling at 100
ins resolution. The computer defined grid lines that divided each open field into center and surrounds
regions,with each of four lines being 1.1 cm from each wall. Dependant. measures are total time
spent.'e numbers of entries into the center and distance traveled in the center divided by total distance
tra rall motor activity is quantified as the total distance traveled (cm).  



WO 2010/011570PCT/U52009/050934   Suppressed Feeding The novelty suppressed feeding (NSF)
is a conflict test that elicits competing motivations: the drive to eat and the fear of venturing into the
center of brightly lit arena., Latency to begin eating is used as an index of anxiety-like behavior
because classical anxiolytic drugs decrease it. The 5NSF is carried out during a 5-mM period as
previously described (Santarelli et al., 2003). Briefly, the testing apparatus consisted of a. plastic box
50x50x20 cm. The Boor is covered, with approximately 2 cm of wooden bedding. Twenty-four hours
prior to behavioral testing, all food is removed from the home cage. At the time of testing, a single
pellet of food (regular chow) is placed on a white paper platform positioned in the center of the box. An
animal is placed in a 10corner of the maze and a stopwatch is immediately started, The measure of
interest (chewing) is scored when the mouse is sitting OP its haunches and biting with the use of
forepaws. Immediately after this test, mice are transferred to their home cage and the amount of food
consumed in. 5 min is measured (home cage food consumption). Mice are tested during the light
period. Because antidepressants are known to have. various effects on appetite, the feeding drive 15is
assessed by returning animals in their home cage (familiar environment) immediately after the test,
'then, the amount. of food consumed over a 5 min-period is measured. Splash test The grooming
latency is assessedtheregimen (end of seventh week) in the presence or absence of 3-weeks of
iluoxetine treatment. This test consists in squirting 200 01 of a 10% sucrose solution on the mouse's
snout. The grooming frequency is then recorded The mouse Forced Swim 'Fes! A modified forced
swim test. procedure as described in [Dulawa et at., 2004, 29, 1321-1330; Hon& et al.,
Neuropsychopharmeol., 2008, 33, 2, 406-417] is used. Mice are placed individually into glass cylinders
(height: 25 cm, diameter: 10cm) containing 18 cm water that is maintained at 23-25 'C. and
videotaping will be for 6 min via a. tripod-mounted camera positioned directly on the side of the
cylinder. An increase of swimming and climbing has been linked to an activation of seroioninergi.c and
noradrenergic system in rats [see, e.g." Cryan and Lucki, Phamicril. & Exp. Therap., 2000, 295, 3,
1120-11.26] and in mice [see, e.g., Dulawa et al. (2004); Bolick et al,, (2008)], respectively. Therefore,
the predominant behavior 



WO 2010/011570PCT/US2009/050934  (swimmin, imn obility or climbing) is ored here during the last
4 min of the 6 mm testing period.  Anisiolytie-like properties also can be evaluated described in [S.F.
File and P. Seth, European Joi these additional tests: ( ) social interaction reology, 2003, 463,
35-53]and (2) elevated plus-maze described in [SM. Korte and S.F. De Boer European journal of
Pharmacology, 2003, 463, 163- 175]. Parkinson's disease (PD) can be assessed by oxicrtvFP in rats
as  described in [E. H. Lee ei at Chia Phvsiot, 1992, 35, 4: 317-36]. Also experimentally induced.
striatal DA depletion in animals is a valid model of Parkinsonism, as described in [W. )0Schultz Frog.
Neurobiol., 1982, 18, 2-3: 121-661 The capacity of certain substances to damage catecholaminergic
neurons has been used extensively to produce DA deficiency in animals, as described in [L. E. Annett
et at Exp. Nourol, 1994, 8-441 Fp can also be assessed by  measuring the neurotoxicity induced by
6-hydroxydopamme (6-0HDA) as described in N. Breysse al Neurosvi., 2002, 22, 13: 5669-5678; D.
Rylander el al. I Phan/Kira Exp. Mgr, 2009, 330, 1: 227-235; and L. Chen et al Brain Res,, In Press,
Uncorrected Proof, av.ailable online 21 June 2009,doi IDlb bramies.2009 06 040]. Fragile X Syndrome
c 



be. assessed using. the. - imfgy mouse model as described in [Q.  el al. Neuropharmacol., 2005, 49, I
053-1066] as well as the Fair 1 knockout mice with a selective reduction in inGluR5 expression as
described in [6. Delta clot Neuron, 2007, 56, 955-9621. Precl nically, animals also can be evaluated for
blockade/attenuation of symptoms associated with schizophrenia, Positive symptoms in animal models
of schizophrenia can be evaluated by measuring changes in the overall level of activity of dopamine
(DA) activity with concomitant parallel changes in locomotor activity as described in [R. ,Depoortere et
at Neuromiehophartnacol2003, 28, SI, 1889-902], D-amphetamine (AM,P11) and phencyclidine (PCP)
via induction of model psychosis or locomotor hyperactivity as described in RV. I, Freed et at
Neumphartnacology 1984, 23, 2A: :[75-81; F. Sams-Dodd .Neuripsychopharrniwology, 1.998 19,1,
18-25]. For example, De:poortere ci al., 2003, have described tests for evaluating :locomotor activity,
catalepsy, climbing and stereotypy, which   WO 2010/011570 PCT/US2009/050934  relate to positIve
symptomology and side effect profile, by herizing compounds typical and atypical amipsychotie
efficacy. Attenuation in apomorphine-induced ohm stereotypy and catalepsy (A1C) can be evaluated
as described in [Y. K. Fung et al, Pharmacy Blocher'', Be/av., 1986, 2:'4,1: 139-41 and Y. K. lung etal.
Steroids, 1987, 49. 4-5: 287-94]. Additionally,symptoms of schizophrenia can be evaluated by
measuring social interaction undert.rice of NN1DA antagonists such as PCP, as, described in F.
Sams- Dodd, 1998, supra, Cognitive symptoms of memory, including those from Alzheimer's disease,
can be evaluated by such models as the Fear Conditioning Paradigm described in [T. J. Gould el al.
Behav, 10PharmacoL,2002,, 13, 4: 287-94, and A. 0, Flarnm et at Brain, 2003, 126, Pt 2: 267-75] and
the Radial Arm Test described in [.1. P. Aggleton etaL &tun,. Brain Res., 1996, /9,2: '133-46], 



while spatial r nee memory and learning can be evaluated in the Morris watermaze test as  described
in [Morris. Learn. Molly., 1981, 12, 239-260; B. Bontempi ei at, Eur. Neumsti. 1996, 8, 11: 2348-60],
More specifically,. Morris watermaze test" a circular water tank            eter and 45 cm height) is filled
With about 30 cm water and maintained at 26-28 0C with an escape platform (15 cm diameter) 18.CM
from the perimeter and always in the same position 1.5 cm beneath the surface of the water. The
water is made opaque by addition of a non-:rade coloring agent (e.g.:milk powder) rendering the
platform invisible. Animals are given a single training session over a single day. The training, session
consists of 4 consecutive trials in 20the watermaze, each separated by 60 seconds. For each trial, the
animal is placed in the watermaze at one of two starting points equidistant from the escape platform
and allowed to find the escape platform. The animal is left on the escape platform for 60 seconds
before starting a. new trial, if the animal does not find the platform within 120 seconds, the animal 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 %vith acclimatization conditions are, for example, the male Rj: Wistar
(Hans) rats as previously described for the LES test. The trials are video-recorded and the behavior of
animals is analyzed using a-tracking      system (SMART, Paidab, S.L., Cornelia (Barcelona), Spain).
The principal measure taken in 30each trial is the distance traveled to find the platform. Secondary
measures taken are the swim  WO 2010/011570PCT/U52009/050934 speed and escape latency. The
test is performed blind using, for example, 12 rats per test group. Testing includes multiple tests using
reference compounds and compounds of the present invention that are prepared and administered as
previously described .LES test. For each test, data is analyzed by comparing treated groups with
vehicle controls using one-way ANOVA followed by Dunnett's t tests. To increase comparability with.
the aforementioned Vogel conflict test, in an tests, rats are subjected to water-deprivation for
approximately 24 h before the test (Day 1); however, testing is performed in non water-deprived rats
(Day Additionally, with respect to cognitionand hippocampal hypo-functioning can be assessed by
measuring the restoration of synaptic plasticity in ovariectomized (OVX) female rats 10as described in
[M. Day and M. Good Nowa,earn, Mein., 2005, 83, I: 13-211. Further, changes in attention function
because of schizophrenia can be examined by the Five (5) Choice action Time Test (5CSRT)
described in [J. L. Muir et al, Nyehophartnacologv (Berl), 18,1: 82-92 and Robbins et cd. Ana N. Y.
Acad. Sci., 1998, 846, 222-37]. Human patients can be evaluated for cognitive diseases or disorders
by any of the tests wrthin the skill of those in the art 



Analgesic activity can be evaluated by neuropathic pain model (tdescribed in [Kim and Chung, Pain,
1992, 50, 355-363]. Tight ligature of spinal nerves in rats is associated with hyperalgesia, allodynia
and spontaneous pain, and therefore constitutes a model for peripheral neuropathic pain in humans.
Antihyperalgesics reduce these chronic signs of pain 20 hypersensitivity. Thus, in the. Chung model,
rats are anesthetized (sodium pentobarbital 50 intilkg i.p.) and an incision at the 1..4-S2 level is
performed to expose the eft.E.5 nerve after cleaning the flank with chlothexidine in spray. A cotton
thread (standard, non-surgery quality),        ed with pure alcohol, is placed around the L5 nerve and a
simple ligature is tied tightly around the U nerve. The wound is then sutured and sprayed with
CothiVee2(hydrocotyle spray) (Neogen''' Corp., Lexington, KY). The rats receive a s.c. injection of
Clammy].    '7 thlkg) 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.  WO 2010/011570PCT/US2009/050934 Fortactile stimulation, the animal is placed under
an inverted acrylic plastic box (18 x 1l.5 x cm) on a grid floor. The tip of an electronic Von Frey probe
(Model 1610, BIC)SEB, Vitrolles Cedex, France) is then applied with increasing force first to the
non-lesioned and then the lesioned hindpaw and the force required to induce paw-withdrawal is
automatically recorded. 5This procedure is carried out 3 times and the mean force per paw is
calculated. For heat stimulation, the apparatus (No. 7371, [Igo Basile, Corned VA, Italy) c individual
acrylic plastic boxes (17 x 11 x 13 cm) placed upon an elevated glass floor. A rat is placed in the box
and left free to habituate for 10 minutes. A mobile infrared radiant source (96 th 10 inWicm2) is then
focused first under the non-lesioned and then the lesioned hindpaw and the paw-withdrawal latency is
automatically recorded. In order to prevent tissue damage, the heat source is automatically turned off
after 45 seconds. Prior to receiving compound treatment all animal, are submitted to tactile stimulation
of the hindpaws and assigned to treatment groups matched on the basis of the pain response of the
lesioned hindpaw. The test is performed blind using, for example, 10 water-deprived rats per group.
Appropriate animals for testing are, for example, the male Rj: Wistar (Hans) rats as previously
described for th.e LES test, Testing includes multiple tests using reference compounds and
compounds of the. present invention. In addition to the pregabalin and MEEP as previously described
for the LES test, duloxetine can be used as a reference compound since it is an anti hyperalgesic with
respect to neuropathic pain associated with diabetes and fibromyalgia. 20Compounds are prepared
and administered as previously described LES test. Testing can be performed using the same batch of
operated rats repeatedly, with a minimum wash-out of I week between. treatments. Also, to increase
comparability with the aforementioned Vogel eonfl in all tests, rats are subjected to water-deprivation
for approximately 48 hours before each test. For each Chung model test, data will be analyzed by
comparing treated groups with appropriate controls using unpaired Student's t tests. Additionally,
analgesic/anti-inflammatory activity can be evaluated in -1 



Paw Test in the ;rouse such as that described by [Wheeler-Aceto et al, P.sychwharmacology, 1991,
104, 35-444 For the test, mice are given an intraplantar injection of 5% formalin (25 id) into the
posterior left paw. This treatment induces paw licking in control animals. The time spent  WO
2010/011570PCT/US2009/050934  king is counted for 5 minutes beginning ly after injection of formaiin
(earl phase) and for 15 minutes starting 15 minutes after I j rim of formalin (late phase). The test is
performed blind using. e.g., 10 mice per group. Appropriate animals for testing for example, male .Rj:
NMRI mice (Elevage Janvier), weighing 20 - 30 g (max. range per experiment 5 g) at the beginning
oftesting. Animals are acclimatized as described for the animals used in the LES test. Testing includes
multiple tests using reference compounds (e.g., morphine), comparative compounds (e.g., gabapendn
and didoxietine), and compounds of the present invention. Compounds of the invention can be
evaluated at multiple doses as previously described in the [ES test, and administered s.c. 60 minutes
before Formana in comparison with a. vehicle control group, while morphine (64 mg/kg p.o.),
ga.bapentin (300 mg/kg p.o.) and duloxetine (10 inglkg pm.) are administered Ro. 60 minutes before
formalin. Data is analyzed by comparing treated groups with vehicle control groups using unpaired
Mann-Whitney Et tests, Multiple sclerosis can be evaluated by the experimental"mut.ceph.alon(EAE)
model described in [EL V. Liu et at it Alemoset Re,s, 2002, 70, 2: 238-48j. Those skilled in the art will
recognize that various changes and/or modifications may be made to aspects or embodiments of this
invention and that such changes and/or modifications may be made without departing from the spirit:
of this invention. Therefore, it is intended that the appended claims cover all such equivalent,
variations as will fall within the 'pith and scope of this invention. 20Each reference cited in the present.
application,                                            including literature references, hooks, pat:e.nts and patent
applications, is incorporated herein by reference in its entirety. The present application is a U.S.
Nonprovisional Patent Application claiming the benefit of U.S. Provisional Applications Nos. 61/083563
and 61'160804 filed July 25, 2008 and March I?, 2009, respectively, each of which is herein
incorporated by reference in its en.titety.  



What is claimed is: 1)A compound of formula (H:  (0 wherein: RI is C2-C6alkyl, cycloalkyl,
ketocycloalkyl, heterocyclyl, aryl or heteroaryl, wherein each is optionally mono-, di-, or tri-substituted
independently with alkyl, alkoxy, halogen, cyano, nitro, trifluoroalkyl, amino, alkylamino, dialkylamino,
acyl, aryl, heteroaryl, heterocyclyl, heterocyclyl-R3, -NHR3, -N(alkyl)R3, -C(0)NHR3, -C(0)N(alkyl)R3, -
NHC(0)R3, -N(alkyl)C(0)R3, -OH or -0R3 ; and R2 is alkyl, cycloalkyl, ketocycloalkyl, heterocyclyl, aryl
or heteroaryl, wherein each is optionally mono-, di-, or tri-substituted independently with alkyl, alkoxy,
halogen, cyano, nitro, trifluoroalkyl, amino, alkylamino, dialkylamino, acyl, aryl, heteroaryl, heterocyclyl,
heterocyclyl-R3, -NHR3, -N(alkyl)R3, -C(0)NHR3, -C(0)N(alkyl)R3, -NHC(0)R3, - N(alkyl)C(0)R3, -OH
or -0R3; wherein:       R3 is C1-C6alkyl or Ci-C6cycloalkyl, which is optionally substituted with halogen,
C:-C3alkoxy, OH, -CN, -NH2, -NH(CI-C3alkyl), -N(C1-C3alky1)2, C1- C3alkylheterocyclyl,
C1-C3alkylcarbamate, -C(0)NH(Ci-C3alkyl), -C(0)N(C1-C3alky1)2, - NHC(0)-C1-C3alkyl,
-N(CI-C3alky1)-C(0)-C1-C3alkyl, OH, or -0-C1-C6alkyl; with the proviso that the compound of foimula
(I) is not: N, N -G,3-adamantylene)bis(3-methoxy-benzamide); N,
N'-(1,3-adamantylene)bis(4-ethoxy-benzamide); N, N'-o,,3-adamantylene)bis(4-methoxy-benzamide);
N,Nr-(1,3-adamantylene)bis(3,4,5-trimethoxybenzamide); N,
N'-(1,3-adamantylene)bis(2-iodo-benzamide); N,K-(1,3-adamantylene)bis-benzamide;
N,N'-(1,3-adamantylene)bis(3-n trobenzamide); and  WO 2010/011570PCT/1J52009/050934
AY"-(1,3-adamantylene)bis-(3-pyridinbid or a pharmaceutically acceptable salt thereof The compound
of claim 1, wherein IR and R2 are both aryl.     The compound of claim 1 ,herein R and R2 are both
heteroatyl. 4)The compound of claim 1, wherein RI is an and R2 is heteroaryl. 



The compound of claim 1, wherein IV is aryl or heteroativil and R2 i.s cycloalkyl, ketocycloalkyl or
heterocyclyl. 6)The, compound of claim. 1, wherein either RI or R? is heteroaryl The compound of
claim 1, wherein either RI or R? is aryl 8)The compound of claim I, wherein either RI or R.2 is
cycloalkyl. 91The compound of claim 1, wherein at least: one aryl is phenyl. The compound of claim 1,
wherein at least one heteroaryl is pyridinyl, pyrimidinyl, pyridazinyl, thiazoly1" pyrazolyI., indazolyl,
thiophenyl, furanyl, benzothranyl, benzokijisoxazolyl, benzoxazolyl, benzothiazolyl,
dihydrothieno3,4-bil1.,4idioxim furanyl, imidazo[1,2-a]pyridinyl, indazoiyl, indolinyl, indolyl,
isoquinolirtyl, isoxazolyl, naphthyridinyl, oxa.zoly1., pyrazinyl, pyrudyl, pyridazinyl, pyridinyl,
pyrroloP,2-cipyridinyl, quinotinyl, quinoxalinyl, thiazolyl, or thiophenyl. 11) The compound. of claim 1,
wherein cycloalkyl is cyclobutyl, cyclohexyl, cyclopentyl, or cyclopropyl. The compound of claim 1,
wherein at least one cychalkyl, aryl or heteroaryl is substituted as previously defined. 13) The
compound of claim 12, wherein the 1110110-, di-, or tri-substituents are independently selected from
the group consisting of methyl., methoxy, dimethylamino-ethoxy, methylamino, dimethylarnino, cyano,
chloro, cyano, dimethylamino, dimethylaminoethoxy, methyl, methylamino, methoxy, fluoro,
-COMICH:3, furanyl, pyrrolidinyl, thiophenyl and trifluoromethyl.  WO
2010/011570PCT/US2009/050934 14) The compound of claim 12" wherein the heteroaryl is pyridinyt,
and the pyridinyl is di-, or tri-substituted as previously defined. The compound of claim 14, wherein the
mono-, di-, or tri-substitutions are independently heteroasyl, heterocyclyl, heterocyclyl-R3,
-N(alky1)R3.. wherein R3 is as previously defined. 16) The compound of claim 8, whereinthe cycloalkyl
is tetra-substituted with fluorine. 17) The compound of claim 1" wherein the compound is:
,3-ad.aniantyle e)bis(6- .thyl-pyridine-2-carboxamide);                ylene)bis(,pyridinecarboxamide);
N,AP41,3-adamantylene)bis(3-chloro-benzamide),
N,,V-(4"3-adamantylene)bis(4-pyridinecarboxamide); 



"41,3-adamantylene)bis(3-cyano-benzamide); Pyridine-2-carboxy4
acid[3-(3-ch]oro-henzoylarnino)-adamanian-1 Rytidine-2-carboxylic
acid[3-(3-cyano-benzoylamino)-atiama n-l-yll-amide; Pyridine-2-carboxylic acid
43-[(1-methy1-5-thiophen-2-y1-114-pyrazo1e-3-carb aminokadam.antan-l-y1}-amide;
Pyridine-2-carboxylic acid1-1-methyl- -pyrazol e-3- adamantan- 1-y1 }-amide; 2-Meth y1-2H-i ndazol
e-3-carboxylic acid 3-[(pyn dine-2-carbony 0-amino]-adamantan- - y14-amide;
6-Methyl-pyridine-2-carboxylic acid (3-benzoylami -adamyl)-amide; Pyridine-2-carboxylic acid
P-(4-dimethylamino-benzoylamino)-adamantan-l-yl]ide; Pyridine-2-carboxylic acid [3
-(4-methoxy-henzoy lam i no)-adamantan- 1 -y1]-amid.e; $vtethyl-pyridine-2-carboxylic acid
P-(3-fluoro-benzoylanxino)-adam.antan-1.-ylj-a de, :Pyri di ne-2-cathoxyl c acid
[3-(3-cyano-boylamino)-adamaritan-l-y1]-amide;  WO 2010/011570PCT/US20091050934
Pyridine-2-carboxylic acidzofuratcarbonyldamantan-1-y11 -amide; Pyridine-2-cxvlic acid
1.344-(2:dimethy1a-ethoxy)-benzoylaminoradamantan-1- yl) -amide; 6-Methyl-pyri2 arboxylic acid (
[(pyridine-2-carbonyl)-amIno1-adamanta amide; .NN '-(1,3-adam amy ene)bi s(4-methy 1 -pyri di
ne-2-carbo amide); Nil'-0,3-adamanty1eneibi s(quino1ine-2-carboxamide);        n-(1,3-adamanty
cne)biqqumoxa1ine-2-carboxamide ; N,AP-(1,3-adarnanty1ene)his(thiophene-rboxami de.); N,
An-(1,3-adainantylene)bist3 uorobenzamide); AN'-(1,3-adamantylene)bis(3-methylbenzamide); 



NN'-(1,3 dtylene)bis(1-methy1-1H-pyrazole-3-carboxamide); 5-Methyl-pyr.-2-carboxylic acid
13-[(1-methyl Fi-pyrazole.-3-carhonvl)-arninoj- adamasnan--111( -arni de; Thiazole-2-carboxylic acid
(3-[(-pyrazoie-3-carbony1)-amino]adamantai yl (-amide; 6-Methyl-pyridinc-2-carboxylicacid (3
(1.-Inct.1H-p zocarbo 1)-amin.ol- adamantan-l-ylt-amide; 641 ethyl-pyrazi ne-2-carboxyl c acid -11(6-m
ethyl-py ri di2-ca onvl )-amin adam antan- 1-y1( -amide; prpholin-4-yl-pyridine-2-carboxylic acid-
(3-1arbony1)-amino adamantan-l-ylkamide; 6-Trifluoromethyl-pyridine-2-carboxylicacid 13
[hyl-pyridine-2-carbonyl -a.clamantan-l-vmide; Pyridazine-3-carboxylic acid 3-1(6-n-pyri
dioilyinokad.amanum-1- yl) -amide;  6-Cyanomethyl-pyridine-2-carboxyacidf.
-rnethy-pyridine-2-carhonyi)-arniucj -adamantan-1 -y1).. -amide; 6-Methyl-pyriciine-2-carboxylic acid 3
7pr pyl -isoKazole-3 -  rbonyl mix+ adam antan-1 -y1 1-amide; 



[1 ,S]N aph tbyndine-2-carboxylic acid(6-methyl-pyi2-carboa'.no1- adam antan-1 -y117ami de;
el-Methyl -pyridine-2-carboacid-methyl-pyri dine-2-carboayl )-o adamaatan-111 }-amide; 6-Methyl -pyri
di ne-2-carboxacid 13-[(2-m ethy1-ox ti2o1e4-carbonyi)-aminol- adamantan-1 -y1 -amide;
6-Methyl7pyridii. 2-carboxy acid [3-(3 -ft uoro-benzoyl amidide; 6-Methyl-pyridine-2-carboxylic acid
13-[(i 'azole- 5-carbonyl-a.d amantan-1- ami de; 6-Methyl-py2-ca oxylic acid [3-(3-cyan
bino)-adamanta -1 -y1.] 6-Methy -py dy 1 ic acid 13-Kbenzofuran-5-carbony.1)-aminol-adamantan-1.-
yl I -amide; Qui noxaline-2-carboxy1i c a6dine-2-carbony -amino y1.1-amide; ine-4-carboxylic acid
PHI(6-rneth;1-pyridine-2-carbonyl )-am i nol-adam antan-1 7 Benzothi.le-2-carboxylic aci6-hyl -p,
di.c1II(amantan- yl }-amide; i-Methyl4H-indazolc-3-carboxvlicacid i3-[(6-methyl-pyridine-2-carbo
)-aininc adam aritan-1 -y1 I -ami de; 6-M.etbyl -pyri din c-2-carboxylic acid(2,3 -di by dro7thi
crioP,4-b41ciine-5- carbonyl }am' nol-adam antan-1.-y11-ami de; 



WO 2010/011570PCT/US2009/050934 6-Methy1-pyridine-2-carboxylic acid s--I x3-carb)-arni
adamant:m-1-y! -amide; 6-Methyl -pyridine 2-carboacid 1-ti no1-adaman tan-1 amide; e-2-carboxylic
acid6-niridine-2-carbii no] -a dam antan-1 amide, 6-Methyl -pyri dine-2-carboxyli c
acid(1-ethylole-3-carbo )-arninol- adamantan-l-yll-ami de; 6-Methyl-pyridine- -c,arboxylic acid
[3-(3-methoxy-benzOyla)-adamant -1-y1]- amide; 6-Methyl-pyridine-2-carbcid [3-(3-pyri t 1-benzoyl
anti no)adarn an tan- yl j-ami de; 6-Methyl -py d2-carboxylic acid [3-(3-Ohloromethyl-benzoylami
no)-adamantanThyl]- et hyl-py ri d a-carbacid [3-(cyclobutanecarbOilyi-amini4-adarn         pyridine-2-c
adam antan7iryli -ami de; 33-difluor-cycIohuianecarbonvi)arninoj-  6-Methyl-pyridin.c-2-carboxylic
acid[(2- thyl-cyclopropanecarbon 



adamantan-1-y1) -amide; 2-Methyl -2H-in dazol e-3-carboi, 1cid f 3-[(1-pyri di ne-2-carbon
adarnantaa-1-y1 -arn i de; 6-Chlorc midazo[1,2-alpyridine-2-carboxylic acid [3- 6-methyl-pyri
ne-2-carbon aminol-adamantan-1-y1 .1-amide; Imidazo[1,2 py ri di e-7-carboxyli c acid 3-[(6-methyl-py
ri di De-2-carb1)-ami ad amantan-l-y1) -amide;  Inn dazo[1,2-a]pyridinc-2-carboxylic acid
13-letby1-pyridine-2-carboaminol- a.d.amantan- 1 -y1 'I-amide; Imidazo[1,2-ajpyricline-6-carboxylic
acid (3-[(6-rnethy-pyridine-2-carbonyl}-arninoj adamantan-I -y1) -amide, 6-Methyl-inn
dazo[1,2-a]pyridine-2-carboxylic acid 1. 3 -[(6-in etbyl-pyridi ne-2-carbony1)- aI-adam antan-1 -y1 )-am
i d e) 5-M ethyl -imida zo[1,2-alpy ri din e-2-oxylic acid 1.34pyri di n.e-2-carbony 1)- ami no)-adam
antan-1.-y1) -amide; 7-Methyl-imidazof 1,2-alpyrio lic acid6-metbyl-py ri di ne-2-carb ony1)- amin oka
d.arnantan-1d 6-Cb1oro-pyridine-2-carboxylic acid )3yl-pyri di ne-2-carbon ad aman tan- 1 -yll-am
6-Metbyl-pyrazine-2-carboxylic acid )3 -[(pyri di ne-2-carbon amide;   



Pyridine[3-(3-fluoro-b enzoylami no)-adarn tan-1. -y1]-am ide; :ryriniidarboxylic acid ) 3 -Rpyridi
ne-2-carbonyl )-ami nokadamantan- 1 -y1 1-amide; 6-Pyrrol i di n-'1 -yl-pyridi ne-2-carboxyl ic acid
(3-[(pyndine-2-carbonyi)-aminoj-a.damantan -y1 )-ami de; Benzo[c]i sox azo 7-carboxyl ic acidP
d.2-ca1da a amide: 5-Methyl-Ie-2-carboxylic acid 3 -[(pyri di ne-2-carbony1)-arninc -adamantan-1-y1 ;-
amide; Pyridine-2,6-rboxylic acidethyl ami de 6 3-[(pyridine-2-cart-ammo]- adamantan-1-amide);
2-Methyl-benzoxazole-6-carboxylpyridine-2-carbonyl)-ami noi-aci am antan- 1 - yl 1-amide.  1
li-Pyrrolo[3,2-blpyridine-5-carboxyli[3-ktoyridine-2-c bmin adamantan- 1 -y1 1 -am i de;
23-Dihydro-1.11-indole-5-carbOxylic acid 13-[(pyridine-2-carbonyp-1-adamantan-1- y1.1-amid e;
6-Metboxy-pyridine2-ca.rbod -1,(pytidine-2-carbon adamantan- 1-y1.1-an
I-Methyl-W-indo1e-5-carboxylic acid 13-[(pyri ibony1)-aminol- adamantan-l-y1.1 -amide; 



6-{3-{(Pyridine-2-carbcaly1)-aminol-adam.a isoquinoline-2-carboxylic acid ten-butyl este
Pycidine-2-carboxylic acid (3-benzoylamino-adamantaa d 6-Methyl-pyridine-2-carboxylic acid
1-3-[(pyridine-2-carbony 1)-amino]-a.damantan-1 - amide: pyridinoxylic.5
lezolcarhonyD-aniino]-adamantan-I-y11- amide; Pyridine-2-acidlaza'carbony1)--adarnantan1-amide;
Pynt e-2-carboxy3-Rthiophene-2-carbony1)-aminol-adamantan-1-y1.1-amide; Pyridine-2-carboxylic
acid 1.34(.1-11-1-pyraaminoj-adamantan-1- yl 1-amide; Pyridine-2-carboxylic
acid-soxazole-5-carbonyl)--nide; Pyridine-2-carboxylic acid 1.3 -((3-methy1xazol
e-5-carbony1)-aminol-adamantan- 1 -01- amide; 2-Methyl-2F1-indazole-3-carboxylic
acid(3yridine-h,carbonyiI.- yl a mide; Pyridine-2-carboxylic acid
[3(3-methoxy-benzoylamino)-adarnantan-1-yl]-amide; Pyridine-2-carboxylic acid [3-0-meth
xy-benzoylamadamantan-1-y1]-amide;  WO 2010/011570PCT/US2009/050934 Pyridine-2-carboxylic
acid [3 Kcyclobutanecarbonyi-ami o)-adamanIan- 1 -y1]-am ide; Pyridine-2-carboxylic34(2,2-difl
uoro-cycl opropanecarbony)-ami n okadamantan-1 - 



y11 -ann de; 2-carboxylic acid P-(Cyclob exanecarbonyl-aa a n-1 .-2-carboxy1ic acid
(3-ccyclopentanecarbonyl-a)-adamantan-l-ylkami de; 6-Cliloro-i dazo[1,2-all pyri din c-2 -arboxylic acid
34Rpyri di adamantan-1 -y1 I -amide; Imi dazo[ 1,2-a]pye-7-carboxylic acid[(pyri di n
2-carbonyp-amino]-ada n yl 1-amide; Imidazopyri dine-2-carboxyi ic acid "
3-[(pyridine-2-carbony1)-ann no]-adam ant -1 - yl j -amide; Imi dazo[ 1,]pyridine-6-carbcacid
(3-[(pyridin 2 a t1ricd a1- yl 1-amide; 6-Methy1-inn zo 2-alpy di 2-carboxy2-carbonyl)-amino]-
adamantan- 1 -y11I-amide; 7-11),Iethyl-irnidazo[1,2-abytidine-2-carboxylic acidp
ri-2-carbony1)-aminol- adamantan-11de; 5-Methyl-it& dazo[1,2-alpy dine-2-carboryl acid
-[(pyridine-2-carbony1)-a.min ad amantan- 1 -y1.1 -ankle: Pyrimi di n e-4-carboxyl c acid P
-(3-fluore-benzino)-adam =an- 1 -yn-arni d 5-Methyl-pyrazine-2-carboxylic acid [343
-11noro-benzoylam ino)-adamantan-1 -yl]-an e Pyra7ine-2-carboxylic acid
[3413-fluoro-benzoylamino)-adamantan-1de, 6-Methyl-pyrazine-2-carboxylic acid
[3-(1341uam-benzoy1a n ).)-adarn antan- 1 -y1I-amide;     thyl- 1 /1-pyrazo1c-3 -carboxyl i c acid [3
-(3-flu oro-benzoyl am in 0)-adarnantan-1 -y1]- amide;  



6-(11iloro-imidazo[1,2-a] ividinc-2-carboxylic acid [34341 uoro-benz adamantan-1-ye; Ithidazo[ 1
,..2-a]pyri din.1) xy fie acid [3-(3-fluoro-benzoyiamad amide; Imidazo[1,2-alpyridine-2-carboxylici [3-
1benacc, Inn 0)- manta n-l-y amide; Imidazo[1,2-a Tidine-6-carboxylic acid [3-(3- Li o-benzoyi ami
no)-adaman tan-1 -y1]- ami de; 6-Methyl-imidazo[1,2-alpd 13-(3-fluoro-benzoylamino)-
adamantan-1-1:1]-amide: 5-Methyl nidazo[1"2-a]pyridine-2-carbox-11 uorci-Eo adarn-yl-j-amide;
7-Methyl-imidazo[ 1 ,2-a]pyridine-2 arboxylic acid [3-0- oro-benzoylaminciy adamantami-y I]-amid e;
6-Morpholin-4-y1 -pyridinearboxylic acid [3-[(pyridine-2-carbony1)-a adarnantan-1-y0 -ELM de;
6-(444ethyl-pipera -.1-y1)-pyridincarboxyl' cid [34(pyri di ne-2-cmbonyl)-ami adamantan-l-yll -amide;
6-(3-Dimethyl ami no-pyin-l-y1)-pyridine-2-carboxylic acid carbonyl)-antinokadamaman--amide;
4-Hydroxy-3,4,5,64etrahydro-2H-[1,21}H py ri di nyl -6-carbox
carbonyl)aminokadamantan-1-y14-amide; 6(3-11ydroxy-pyrrolidin-1-y1)-pyridine-2-carbox,. ami
nol-adamantan-1-y1}-ami de; yridine-2- 



tid (7 any dine-2- tri dine-2-ca ony1)-  6-[(2-Hydroxy-ethy1)-methyl-am:lic acid [ -[(pyrid- carbony1)-atni
no-j-adam antan-1-y11-ami de(  6-(3-Hydroxy-prepylami nc)-pyri'ie. acid f 34(pye-2bany1)-ami nol-
a.damaman- 1ide; 64( 2-Di methn no-ethy )-methyl-aini nol-py rid ine-2-car oxylic acid(3-Rethyl - pyri
di ne-2-carbanyl yam n oj-ad amanian- 1'-amide; 6-0-1-lypyrrol din-1 -y1.1-pyridi ne-2-carboxyli c
acid[(6thyl yri carbonyl )-acif ad am antan-1-amide; 4-Hydroxy-3,4,Thydro-2/1-11,2Thi pyri dinyl
-6-carboxylic am >-[(6-methyl- pyridine-2-carbonami no]-adamantan-1. -y1.) -atni de;
64(2-Methoxy-ethy1)-metdine-2-carboxylic acid[(6-m yl-pyridine-2- carbonyl )-ami nokad.amantnide;
6-(24Iy droxy-ethylami no)-pvridinarhoxyi ic acidR6-met iyl-pyri di ne-2-carb aminoi-adamantan-1 -y1
nide: 64(2-Hydroxy-Mhyl)-methyl-aminol-pyridine-2-ca xylic acid 1. ,(6-methyl -pyridine-2- carbon
yi)-ami nol-adain aman-1.-y1de; 643-Elydroxy-propylamino)-pylidine-2-carboxylic acid Ili '6y. -pyri din
e-2- 



carbonyl j-amineFad.amantan-1 -y }-amide; 6-Morpholin-411-pynxyli.c acid [3-[(6-m*d.
e.-2-carbony1)-amin,o1- adaman tan- 1 -y1 1-ami de; 642-.Hydroxy -ethyl ami no)-rboxylic acid
[343-fluoro-benzoylamino)- adamantan- I -y1E-amide; 64(.2-Hydroxy-ethyl
)-methyl-aminopp)e-2-carboxyliacid benzoyl amino)-adamantan- -ylkami de; 6434Iydro propylamim yri
dine-2-cad. xylic acid [343-fluom-be. Loy1 6-Mbiphotin-4-y 1-py ri dine- arboxylacid
[3-(n.o)-adamantan-1 - ylkami de;  6-(4-Methyl perazin-1- ,1)- yrylic acid [3-(u o o-benzoyiamino)- ad
ainantan-l-y Ikam ide;  6-(3-Dimethy lami no-pyrrcil id' benawlamino)-adainanta.n--  yri di
ne-2-carboxyl[3-(3-flnoro-  4-fly droxy-3,4,5,6-tetralw cim-211-P Thipyridinyl -6-carboxyl ic acid [343
-fluorobenzoyl am ino)-a.damantan-l-y1)-ain ide; 6-(3-Hydroxy-pyrroliclin- I - d)-pyridine-2-cary acid [3
-(3-fluoroMenzoylami no)- 



adamant.an-l-yide; 64.3-M ethoxy -propyl am o wridine-2-earboxylic acid :(3 -Rpyridme- -cube y1)-ami
adam antaml-y1 [ -amid 6-R3-Di rn ethylarn n 0-p)-methyl -am i no -p3"i`e dwri di ne-2-
carbonyl)-amino]-adamantan- I -yI ; -am i de: 6-(2-Dimethylami no-ethyl amino)-pyri din c-2-carboxylic
acid -[(pyri di ne-2-carbm ami no]-4dam an tan-1.-y1) -amide; 6-( A. nino)-pyridine-2-carboxylic
acidpyridi erbony1)- n-amide;  ety-ethylamir )-pyridine-2-carboxacid {3-[(pyridine-2-carbony )-arninoll-
adam an tan- I -y11 -amide; 64(2-Meth oxy-ethyl)-tnethyl -amtnyri din -7 rboxylic acid f 3 -Rpy ri di
ne-2- carbony1)-ami nokadam antan-1.-y [-amide; 6-(3-Di inethylami no-p ropy I amitio)-pyri di n e-2-c
arb oxyli :cid [3 -[(pyri di n e-2-carbony1)- a]-adamantan-1 vi }-unidc;
6-[(2-Dimethylamino-ediy1)-methyl-.]-pyridin.e-2-carboxylic acid 13-[(pyridi ne-2- carbonyl )-ami
no]-adamantan- Ide; 64(S)-2-Hydroxym ettyyl-pyrr-1-y1 )-py ri din ei-2-carb yi lc acid [34(pyridine-2-
carbony1)-aminol-adamantan-1-yi [ -amide;  WO 2010/011570PCT/US2009/050934 



6-((1)-2-1-1ydroxymethyl-pyrrol i d in-l-y1)-pyri di ne-2-carboxtli c acidf.(p dine-2- carbonyI)-ami
nol-adam an tan-) -ami de; 6-a S)-2-Carbam oyi -pyrroli dill- 1 -yll-pyri dine-2- arboxylic
acid-1(pyridine-2-carbony )- amia 6_1-ad amantan- I -yde: 643 -Meth oxy-propyl ami
no)-pyridime-2-carboxyli c acid 3-[(6-m ethyl-pyridia 7_ carbonyl )-amino]-adam antan- Ide;
6-(2-Dimethylami no-ethyl a))-pyri di ne-2-cait oxylic aci.6-pyridine- carbony1)-amin6j-adam.an tan-
1-y11 -amide; 6-K3 -Dimethy laird no-propyl hmethyl-amitiol-pyridine-2-oxylic acid(6A. thyl- pyri di
ne-2-carbonyl)-aminoka.damantan- I -y1 I -amide 6-(2-Acetylamino-ethylamino)-pyridine-2-carboxv c
acidIet d-pyridine-2- carbonylFaminol-adamantan- I -yl -amide;
6-(2-Methoxy-ethylamino)-pyridine-2-carboxacid 1 R .-methyl-py di 2-c onyI)- ami nokadarn ati tan-
1-y11-amide; 6-(2-Dimethyl ami no-propyl ami no)-pyri dm e-2-carboxylY carbonyl
j-aminoi-ad.amantan- 1 -y1 -am i d e; 64(S)-24tydrpxymethyl-pyrrolidin- -y1)-pyridine-2-carboxyli c acid
(3-[(6-m ethylpy ne-2-carbony1)-ami nol-adamaMan-Ide; 6-((1)-2-Flydroxymethyl-pyrrol Id;
n-1ne-2-carboxacid-methyl - pyri di ne-2-carbony1)-ami noil-adamantan-1.-y11-ami de; 6-(X
3)-2-Carbamayl-pyrrol i din- I -yll-pyridine,calbox.acid 3-[(6-m ethyl -pyri di ne-2- carb ony1)-amino]-ad
amantan-1 -y1 -amide; 



6-(2-Carbam oyl-ethylaminci)-pyri di ne-2-carboxyl ic acid(6-methyl-pyri carbonyl )-arai nol-adamaman-
I -yIJ-ami de; 6-(3-Methany-propylamino)-pyridine-2-carboxy1i c cid [3-( uc b nzuyl amino)-
adamantan- 1 -y l]kam id e;  642-Dimeiino-eidi e-2-carboxylcid P-(3-fluaro-benzoylamin adamantan-1
-y -amide;  6-P-Dimetbylamino-priet benzoylamino)-aciainantan-1 -\1 a  o}-pyridine-2-carboxyl acid
[3--(3-fluoro-  6-(2-Acetylamino-ethylamino)-tiarboxylic acid 3-(3-fluoto-benzoylamino)-
adamantan-l-ylkamide; 6-(2-Methoxy-ethylamino)-pyrid c-2-carboxylie-benzoyiami
adamantan-1111-amide; 6-1(2-Methoxy-ethyl)-metbyl-aminol-pyridine-2-ca od-
benzoyiamino)-adamantan-1-ylkamide;  amino-(3-pyridi ne-2-carboxy ic acid
[3-(3-fluorobenzoylamino)-adamantand -A-amide; 6-[(2-Dimethylamino-ethyl)-methyl-ami ]-pyridine-2
arboxylic acid [3-(3-fluorobenzoylamino)-adamantan-l-yl]-amide 



ydroxymethyl-pyrrdidin-l-y1)-pyridine-2-carboxyliid10T0- beine)-adamantan-l-yikamide;
64(R)-2-Hydroxymetbyl-py rrol idin-1-ylt-pyri di ne-2-carboxy acid [34341
obenzoylamino)-adamantan-1-y1]-amide; 6-((S)-2-Carbamoyl-pyrrolidin-l-y1)-pyr di -2-carboxylic acid
-(3-1inorobenzoy1amino)-adamantari-1-A-amide; 6-(2-Carbamoyl-etbylamino)-pyridine-2-carboxylic
acidluoro-benzoylamino)- adamantan-1-y1)-amide; idazol-1-yl-pyridin 2--c rlcid
(3-[(pyridine-2-carbony1)-arnitilt a 1-y11-amide; 6-1 mida-yl-pyridine-2-carb xylic acid 13-R6-in
ethy1-pyrid2-carbonyi -a nal- adamantan-1-y11 -amide;  WO 20 0/01 570PCT/US2009/050934
6-1midazo1-1- -pyridin 2 arboro-be nzoylami no)-aciarn an tan- -y11- amide;
6-0-F1ooro-pheny11-pyrimidine-4-carboxylic acid 13 -[(6-n hyl-pyrazine-2-carbonyl)ami
ntil-adanitantan-.1 -yrhaini de; 6-Phenyl-pyrimidinc-4-carboxy1ic6 letbyl-pyrazine-2aminolj-
adarnantan-1-ami de; Pyrn idine-2-carboxylic acid -1( yridin'tiok d-yi }-amide: 4-Methyl-pyri mi
dine-2-carbo:acid 13-[(pyri di ne-2-carbony1)-am in ol-ad antan-1 - yl I -amide; 



4-Tri urometbyl-pyrimi di ne-2-cart oxylic acid (3 -[(pyri dine-rbonyl )-am adam antan-1-am i de;
tyl-pyrimilline4-carboxyl acid -Rpyridine- carbonyl aminokadarnantart-1-
2-Trifluobyl-pyrimidine-41-carboxylic acid 13-[ pyarbo-aminoj- adamanta 1-y1 ;-amide; Moroni ethyl-py
ran ne-2-carboxyl i o acid{(pyridine-2-carbonyl)-ami adamarnan-1 -yi }-amide;  -2-carboxylic acid
{3-[(py d12-carbony1)-aminoll-  Pvrimidine-2-carboxvlic acid f3-[(6-m et hyl-pyri dille-2-carbonyl )-am
inol-adani a un-'1- yl ) -amide; 4-Methyl-pyrimi din e-2-carboxyl ic aci 3 -{(.6-rnridine-2-carbony1)-amin
adam an tan-1 -y1.1-arri i de; 41-1Fri ft uurometbyl-p midi ne-2-carboxylic acid (3-[(6-methyl-pyridi
ne-2-carbony1)- ami nokadam an tan-1 -y1 }-amide; 2-Methyl -pyri mithne-4-carboxylic acid
(3-[(6-methyl-pyric2-c o adamarnan- -yi-amide;  2-Trifluoromethyl-pyidine-4-carboxylic acid f 3
-[(6-hGarb ony1)- amino]-adds/Iantan-1amide; 6-Trifluoromethyl-pyrazincarbcixylic
acidiyl-pyridine-2-carbon.-arnino]- 



adornWan1-amide; 5-Tri uoromethyl-pyrazi ne-2-carboxy3-to-methyl-pyridine-2-carborty
adamantan-l-yll -amide; 5-Fluoro-pyridine-2-earbox..d 3 pyri dinbonyt) amide;
5-Fluoro-pyridine-2-carboxylic acid f 3-116-methyl- ridine-2-cayl adamantaa-1-y11-am i de; Pyrazine-
arboacid 1.) (5-flooro-pyiddine-2-carrnd mantan- amide: 6-Methyl-pyrazine-2-carboxylic acid
0-1(5-fluoro-pyridine-2-carbony1)-aminoladamantan-1-y11-amide; 544ethyl-pyrazine-2-carboxylic acid
13-[(54l uoro-pyridine-2-carbony1)-ami no]adamantan-l-y11-ami de; 6-Trifl or nethyl-pyrannecid
134(5-f1uoro rridine-2-carbony -arninoj- adam an ran- I -y11 -ami de;
5-Trifluoroinethyl-pyrazine-2-carboxylic acid f 3-[(5-fluoro-pyri di ne-2-carbony -aniinejadamaatan-l-y11
-amide; Pyrimidine-2-carboxylic acid 134(uoro- ridine-2-carbony1)-aminol-adamantan-1-y1 4-Methyl-
imi di ne-2-carb oxyli c acidu o-pyri dine-2-carbony I 1-amino.] - adarn an tari-1-y11-ami de;
4-Triiluoroinethyl-py rim iarboxylic acid f 3-[(5-fluoro-py d di ne-2-ca rbony1)- ami no]-adam organ- l
-y1}-orai de;  



2-Trifluoromethy1-pyrimidine-4-carboxyli cid 13-[(5-f1uoro-pyridine-2-carbonyI)-
aminol-adamantan-l-y11-ami de; 2-Methyl-pyrimidine-4-carboxyliid 13-4(-pyridine-2-carbony1)-aminol-
adamantan-1-y1 )-ami de; Pyi. di4-c boxylic acid -{(5-fluoro-py d.2-carbonyliinokadamantan- -y11-
amide; Py2-carboacid [3-(3-fluoro-benzoylamino)-adarnanta -y kamid.e; 4-Methyl-pycarboxylic. acid
p-(3-fluoro-benzoylam o)-adarnantan- -y11- amide; 4-Trifluoromethylimidine-2-carboxyh cid P-(3-0
uoro-benzoyl)-adamantam 1- y11-amide; 2-114ethyl-pyrimidine-4-carboxylic acid
[3-(3-fluoro-benzdylamino)-adamantan-l-yi]- 2-Trifluoromethyl-pymnidine:4-carbox.ylic acid 13
-(3-ro-benzoylaminohadamantan-1- ylkaini de; 6-Trifluoromethyl-py ide; xylic acid [3-(3o
-benzoylamino)-adarnantan-1-  5-Trifluoromethyl-pyr ine-2-ca.c acid [3-(3-fl o-benzoylai)-adamarnam]
- yl 1-ami de; 6-Methyl-pyrazin 2-carb1.3-[3-(2-hydroxy-etboxy)-benzoy a adamantan- 1 -y11-am i d e; 



6-Methyl-pyr-2-carboxylic acid (3-oxy)--p 'di 2- arbony1}- amino 1-adamantan - 1 -y1 )-amide;
6-Methyl-pyrazine-2-carboxylic acid p-[ (2-hydroxy-2-n hy propoxy)- benzoylaminol-adamantan-1-de:
6-Methy1 -pyrazine-2-carboxylic acid (3-1[4-(2-hydroxy-2-rnropoxy)-pyridin. -2- carbonyl]-mi
no1-adamantan- I -y1)-anni de;  WO 2010/011570PCT/U52009/050934 11'y razi ne-2-carboxyli cid
(3-[(pyri dine-2-carbonylyamiamantan- 1 -y11 -amide; 2,(i-Dim ethyl -pyrimi dine-4-carboxyl ic acid
13-[(pyri di ne-2 -carbony 1 )-amino]-a.damantan.- -oral de; 4-Fluoro-pyridine-2-carbo.xyiic ac
dRpyridine-2-carbonyl.)-aclarnarita 1-y11- m-tilde; Pyri di n e-2-carbox)acid 1 3-[(1o
e-3-carbony1)-ao]- a 1 -y1 1-amide; Pyrain e-2-carboxylic acid {3-[(2-m1-carbony1)-amin6]-adatnan
amide;  6-Methyl-pyri di --carboxylic acid. [343-dimamino-benzoyiamin -adamantan- yl Fa/nide;
6-Methyl-pyri di e-2-carboxyacid(py d a -3-c b ny 1)- 'ned-ad arnide: yi-pyridine112'carboxylic acid
k4-carbonymincii-ada.mantan- 



amide 6-M ethyi-pyri dine-2-carboxyl i c acid {3-[(G-azniuopyridine-2-carbonyi)-atni adam a ntan-1 -yll
-am i de: 2,6-Dimetlayl-pyrimidine-4-carbm ic acid [34hyl-pyridine-2-carb1 a 'a ad amaatan- 1 -y1
-amide; 6-Methy1 tyri di a.e.-2-carboxyli c acid (34-carbon} ami noi-adam an cal amide;
Benzoxazoie-5-carboxylic acid 3-[(6-1 hrbony1)-am Eadamantai 1- yl [-amide; [1,6IN aphthyridinebc
acid 3+6-methyl-I)) 'ne-2-carbonyi'nal- adamantan-1 -yl [-amid 6-Methyl -pyri di ne-2-carboxyii c
acid[(2,3-dilo-benzo 4 J dioxine-6-carbony1)- c+adamantan- -y1.1-ami de;           pyri din e-2-carbo ylic
acid )3-R4-fluor yridine-2-carbony1)-arninoladamantan-1 -y1) -amide; 0-Dimethylarboxylt c acid )3
4(6-niethyl - 'di2-carbony1)-ami adamantan- I -y1 ) -ami de; 6-Methyl-pyridine-2-carboxylic ac,5-di
met]1.1i-pyrazole-3-carbo ) min* adamantan-111.1-amide; 6-Methyl -pyri
dine-2-carbaX4-methoxypyridine-2-carbony1)-am adamantan-l-yll -am i de; 



6-Methyl-pyri di ne-2 -carboxyli c acid 3-1:(3-fluoropyri din e-2 -carbonyl) nholadamantan-l-y1 ) -amide
6-Methyl-pyridine-2-carboxylic acid )345-m ethylpyridine-2-ca o )-aminoladam antan- I III-amide;
6-Methyl-pyridine-2-carboxylic acid - (4-hydr xypvn e-2-carbonyl)-aminoladamantan-l-y1 ) -amide;
Pyridine:4,6-dicarboxylic acid 2-amide(6-11 hy -pyridine-2-carbany0-amino adamantan-l-y -amide);
6-Methyl-pyri di ne-2-carb oxyl c acid 3-R6-hy droxym et hylpyridi ne-2-carb a damantaa-1 -y1J-ami
de; 6-Methyl-pyridine-2 -carboxyl iacid )34(6-fluyridine-2-carbony1)-a.minol- adamantati-l-y1) -amide;
6-M ethyl -pyri dine-2-carboxylic acid2-metby- e-4-carbon- adamantan-l-yl ) -am i de:
6-Methyl-pyridine-2-carboxylic acid 1.3-[(4-bromopyridinearbamino]. adam antan-1 -yl .1-amide;
6-)34(6-Meth yl-pyri di n e-2-carbonyl)-aminc]-a ai- -ylcarba}-pyridine-2 carboxylic acid methyl ester;
WO 20101011570PCT/US2009/050934  6-yridinc-2-carboxylic acid '3 adamantan-1-yI}-amide;
6-Metbyl-pyricline-2-carboxylic acid arninoll-adarnantan- I -y1}, -amide; 6-Methyl-pyridine-2-carbox
cetylpyridicarbonyl 



64.1 -hydroxy-e 1 yridine-2-carbony1)- -hydroxy-.1-methyl-ethyl)-pyricline-2-  carbonyl
)-aminol-adamantan-1-yll-amide; NrN141 ,a-adamantylene)bis(6-methyl-pyrazine-2-carboxami
6-Methyl-pyrazine-2-curboxylic, acid P43-methoxy-b zoyl arninp)-adamarna 1-y amide;
6-Methyl-pyrazine-2-carboxylic acid [3(3-ethoxy-b zoylaminci)- dtan-1 -yll-arnide;
6-Methyl-pyrazine-2-carboxylic acid [342.5-c1illuoro-benzoy4amino)-adat amide; 6-Methyl-2-carboxylic
acid 343-ch1oro-4-henzoy1arnino)-adamantan-1- yll-ami de; 6-Methyl-pyrazine-2-carboxylic acid [34
flu )-3-trilluoromethyl-benzoyl)- adamantan-l-y1]-amide; 6-Methyl-pyrazine-2-carboxylic acid '3- (6-
thoxy-p)e- carbony1)-arninol- adamantan-1-y1I -amide; 6-Methy1-pyrazine-2-carboxacid
[343-chloro-2-fltioro-benzo?, aminoi-adama-1- yll-amide; 6-Methyl-pyrazine-2-carboxylic acid
44-methoxy-py ridi ne-2-carb onyl)-amino)- adamantan -1-yII -am i de; 6-Methyl-pyrazine- iarboxylic
act-K2- 1.1dine-4-carbonyl)-at adamantan-1-y1 }-ami de; 6-Nletby1-pyrazine-2-carboxylic acid[(2-
th-4-carbonylno]- 



aciamantan-1-vI}-amide;  WO 2010/011570PCT/US2009/050934 6-Methyl-pyr-2-carboxylic acid
[342-methyl- ridine-4-carbo Iline+ adarnantan--1 -yl. mide; 6-Methyl-pyrazine-2-carboxylic acid
13-[(2-methyl-thiazole-4-carbonno]- adamantan-i-ylI-ami de; 6-Methyl-pyra-2-carboxyli(3-fluoro-5- id
1o)-adama n-1- yll-amide: 6-Methyl-pyrazine-2-carboxylic acid 3-(4-fluoro-3-methoxy-benzoyd na
1-ylkamide; 6-Methyl-pyrazine-2 arboxylic acidor -pyridine4-ca adamantan-1 -y1 -amide; 6-Methyl-p
razine-2-carboxyl[3-(5-cid-11benzoylno, d 1]-amide; 6-Methyl-pyrazine-2-carboxylic acid
43-difluommethoxy-b z iyiamino)-adamanta 1- yll-amide; 6-Methyl-pyrazinarboxylic acid
[34:3-chloro-5-11luoro-benzoylamino)-adamiunan- - .y1}-amide; 6-Methyl-pyrazin -2-carboxylic acid
1.3-R6-fluor pyridine-2-c  bony1)-anaincdadamantan-1 6-Methyl-pyrazine-2-carboxy1it acid
(345-methyl-pyridine-3-carbony1)-aminoladamantan- 1 -y1 ) -amide; 



6-Methyl-pyrazine-2-carboxylic acid [34.4-flu ro-3 ethyl-hemo, a ino)-adamantan-1- yll-amide;
6-Methyl-pyi T1carbaacid 1:3-(2-fluoro-3-rnetboxy-benzbyl IMO-attain 1.-y11-amide;
6-Methyl-pyrazine-2-carboxy1ic acid p-[(3-methyl-pyridine-2-carbon 1)- inoiadamantan- 1 -y1.1.-amide;
6-Maly -pyrazine-2-carboxylic acid P-(2-fluom-5 tri oromet yl-benzoviamino)- adamaman-1111-amide;
Methyl-pyrazine-2-carboxylic acid (13-R5-chloro-pyridine-3-carbony1)-aminoladamantan-1-yl.1-ami de;
6-Methyl-pyrazine:2-carboxylic acid 3[(4-fluor'di -2-carbony])-amino1- adamant-m-1 -y11-amidc;
Pyrimidine-2-carhoxylic acid 1346-hyl-zin yll-amide;  2-Methyl-pyrimidine--4-carboxy1ic acid ;'6-m
adamantan-l-y11-ami de: [1,61Naphthyddine-2-carboxylic acid13)1 adam antan-I-y11-ami de;
Benzoxazole-5-carboxylic acid[(6-n ethyl-py mide; 6-.Methyl-pyrazine-2-carboxylic acid[(4-brom 



adamantan-1-y1.1-amide;  6-Methyl-py.razine-2-carboxyiic acid
P-(4-fluoro-benzoylarnino)-adamantan-1- ]-amide; 6-Methyl-pyrazine-2-carboxylic acid
(3[(2-bromo-pyridine-4-carbonyl)-amin1 ad amantan-1111 -amide;
2-Triflooromethyl-pyrimidine-4-carboxylic acid {3-[(6-methyi-pyrazine--2-cathonvi
aminoi-adamantan-l-v -amide; 4-Trifluoromethyl-pyrimidine-2-carboxylic acid 1 (6-p azine Garbo y1)-
aniinoj-adamanlan- I -vi amide; Pyrazine-2-carboxylic acid (3-[(2-bromo-pyridine-4-carbonyl)-anno a
llama Pyrazin -2-carboxylic acid3-[(-niethvl-thi.azoie-4-carbonvl)-arnino]-adarnantaryll- amide;
Pyrazine-2-carboxylic acid
-1(5-cyclopropy1-21-1-pyrazole-3-carbonyt)-aminoladamantan-1-y1}-amide;
4-Methyl-pyrimidine-2-carboxylic acid 13-[(pyrazine-2-carbony1)-aminol -adamantan-l-y1}-ami de;
2-Trifluoromethyl-pyrimidine-4-carboxylic acid {3-4(pyrazine-2-carbony1)-amino]- adamantan-l-yll
4-Trifluoromethyl-pyrimidine-2-carboxylic acid {3-[(2-methyl-pynmidine-4-carbonyl)-
amino]-adamantan-1-y1}-amide; 2-Methyl-pyrimidine-4-carboxylic acid f.34(4-methyl-pyrim d
ne-2-carbony1)-amino}- adatnaman-l-yI}-amide; 4-Methyl-pyrimidine-2-carboxylic acid
13-[(pyrimidine-4-carbonyl)-amino]adamantan-1- y1}-amide; 4-Trifluoromethyl-pyrimidine-2-carboxylic
acid 13-[(pyrimidine-4-carbony1).-amino]- adamantan-l-y11-amide; or a pharmaceutically acceptable
salt thereof 18) A pharmaceutical composition comprising at least one compound of claim 1 or a
pharmaceutically acceptable salt thereof, and at least one pharmaceutically acceptable carrier. 



19) Use of a therapeutically effective amount of at least one compound of claim 1 or a
pharmaceutically acceptable salt thereof in the preparation of a medicament for the treatment of a
central nervous system disease or disorder, wherein said medicament is to be administered to a
mammal in need thereof 20) The use of claim 19, wherein the mammal is a human. 21) The use of
claim 19, wherein the central nervous system disease or disorder is a cognitive, neurodegenerative,
psychiatric or neurological disease or disorder. 22) The use of claim 21, wherein the cognitive or
neurodegenerative disease or disorder is selected from a group consisting of a mood disorder, an
anxiety, a schizophrenia,  Alzheimer's disease, Parkinson's disease, multiple sclerosis, Huntington's
chorea, amyotrophic lateral sclerosis, Creutzfeld-Jakob disease, a trauma-induced neurodegeneration,
AIDS-induced encephalopathy, a non-AIDS-induced encephalopathy, Fragile X syndrome, an autism
spectrum disorder, and a combination thereof 23) The use of claim 22, wherein the mood disorder is a
depression. 24) The use of claim 23, wherein the depression is selected from the group consisting of
atypical depression, bipolar depression, unipolar depression, major depression, endogenous
depression, involutional depression, reactive depression, postpartum depression, primary depression,
psychotic depression, secondary depression, a combination thereof 25) The use of claim 22, wherein
the anxiety disease or disorder is selected from a group comprising generalized anxiety disorder, panic
anxiety, obsessive compulsive disorder, social phobia, performance anxiety, post-traumatic stress
disorder, acute stress reaction, an adjustment disorder, a hypochondriacal disorder, separation anxiety
disorder, agoraphobia, a specific phobia, anxiety disorder due to general medical condition,
substance-induced anxiety disorder, alcohol withdrawal-induced anxiety, and a combination thereof
26) The useof claim 19, wherein the central nervous system disease or disorder is a pain disease or
disorder selected from the group consisting of inflammatory pain, neuropathic pain and migraine pain.
27) The use of claim 26, wherein the neuropathic pain or migraine pain disease or disorder is selected
from the group consisting of allodynia, hyperalgesic pain, phantom pain, neuropathic pain related to
diabetic neuropathy, neuropathic pain related to migraine, and a combination thereof 28) The use of
claim 19, wherein the central nervous system disease or disorder is a neuronal hyperexcitation state
disease or disorder. 29) The use of claim 28, wherein the neuronal hyperexcitation state disease or
disorder is a neuronal hyperexcitation state in medicament withdrawal, a neuronal hyperexcitation
state in intoxication, or a combination thereof 30) The use of claim 21, wherein at least one symptom
of the disease or disorder is treated.  31) The use of claim 30, wherein the disease or disorder is a
depression. 32) The use of claim 32, wherein the at least one symptom of the depression is depressed
feeling, depressed mood, loss of interest or pleasure in some or all activities, changes in appetite,
changes in weight, changes in sleep patterns, lack of energy, fatigue, low self esteem, diminished
capacity for thinking, concentration, or decisiveness, 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 thereof 33) The use of claim 30,
wherein the disease or disorder is an anxiety. 34) The use of claim 33, wherein the at least one
symptom of the anxiety is apprehension, fear, trembling, muscle aches, insomnia, abdominal upsets,
dizziness, irritability, persistent, recurring thoughts, compulsions, heart palpitations, chest pain, chest
discomfort, sweating, tingling sensations, feeling of choking, fear of losing control, flashbacks,
nightmares, intrusive thoughts, intrusive recollections, avoidance behaviors, emotional numbing, an
inability to sleep, anxious feelings, overactive startle response, hypervigilance, outbursts of anger,
faintness, blushing, profuse sweating, gastroesophageal reflux or a combination thereof. 



35) The use of claim 30, wherein the disease or disorder is schizophrenia. 36) The use of claim 35,
wherein the at least one symptom of schizophrenia is a positive symptom selected from the group
consisting of hallucination, delusion, paranoia, and a combination thereof. 37) The use of claim 35,
wherein the at least one symptom of schizophrenia is a negative symptom selected from the group
consisting of social withdrawal, flat affect, anhedonia, decreased motivation, and a combination thereof
38) The use of claim 35, wherein the at least one symptom of schizophrenia is a cognitive symptom
selected from the group consisting of severe deficit in attention, severe deficit in object naming, severe
deficit in working memory, severe deficit in long-term memory storage, severe deficit in executive
functioning, a slowing of information processing, a slowing of neural activity, long term depression, and
a combination thereof  39) The use of claim 30, wherein the disease or disorder is Parkinson's
disease. 40) The use of claim 39, wherein the at least one symptom of Parkinson's disease is
levodopainduced dyskinesia, poor balance, Parkinsonian gait, bradykinesia, rigidity, tremor, change in
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, loss of energy, or a
combination thereof 41) The use of claim 30, wherein the disease or disorder is Alzheimer's disease.
42) The use of claim 41, wherein the at least one symptom of Alzheimer's disease is impairment in
memory, impairment in attention, impairment in judgment, impairment in decision-making, impairment
in orientation to physical surroundings, language impairment, impairment in speed-dependent
activities, impairment in abstract reasoning, impairment in visuospatial abilities, impairment in
executive functioning, impairment in behavioral disturbances, disinterest and passivity, apathy_
inappropriate dressing, poor self care, agitation, violent outburst, aggression, depression, anxiety,
hallucination, delusion, change in personality, change in mood, dementia, or a combination thereof 43)
The use of claim 30, wherein the cognitive or neurodegenerative disease or disorder is multiple
sclerosis. 44) The use of claim 43, wherein the at least one symptom of multiple sclerosis is optic
neuritis blurred vision, eye pain, loss of color vision, blindness, diplopia double vision, nystagmus jerky
eye movements, ocular dysmetria, constant under- or over-shooting eye movements, internuclear
ophthalmopleaia, nystagmus, diplopia, movement and sound phosphenes, diplopia, afferent pupillary
defect, motor paresis, monoparesis, paraparesis, hemiparesis, quadraparesis plegia, paraplegia,
hemiplegia, tetraplegia, quadraplegia, spasticity, dysarthria, muscle atrophy, spasms, cramps,
hypotonia, clonus, myoclonus, myokymia, restless leg syndrome, footdrop dysfunctional reflexes
(MRSs. Babinskis, Hoffman's, Chaddock's), paraesthesia, anaesthesia, neuralgia, neuropathic pain,
neurogenic pain, Phermilte's, proprioceptive dysfunction, trigeminal neuralgia, ataxia, intention tremor,
dysmetria, vestibular ataxia, vertigo, speech ataxia, dystonia,  dysdiadochokinesia, frequent
micturation, bladder spasticity, flaccid bladder, detrusorsphincter dyssynergia, erectile dysfunction,
anorgasmy, retrograde ejaculation, frigidity, constipation, fecal urgency, depression, cognitive
dysfunction, dementia, mood swings, emotional lability, euphoria, bipolar syndrome, anxiety, aphasia,
dysphasia, fatigue, uhthoffs symptom, gastroesophageal reflux, a sleeping disorder, or a combination
thereof 45) Use of a therapeutically effective amount of at least one compound of claim I or a
pharmaceutically acceptable salt thereof in the preparation of a medicament for treating
gastroesophacieal reflux, wherein said medicament is to be administered to a mammal in need thereof
46) Use of a therapeutically effective amount of at least one compound of claim or a pharmaceutically
acceptable salt thereof in the preparation of a medicament for treating alcohol dependence, wherein
said medicament is to be administered to a mammal in need thereof. 47) The compound of any one of
claims 1 to 17 for use as a medicament.   


