
WO 2010/011570PCT/US2009/050934 ADAMANTYL DIAMIDE
DERIVATIVES AND 'USES OF SAME HELD OF THF INVFNTION
The present invention provides adamant yl diamide
derivatives, as well as pharmaceutical compositions
and methods of treatment using same. BACKGROUND OF THE
INVENTION This invention concerns adamantyl diamide
derivatives, which act as allosteric modulators of the
metabotropic glutamate receptor 5 (nG1u5 receptors or
InGluR5), as well as pharmaceutical c.ompositions and
methods of treatment utilizing these compounds.
Glutamate is the major excitatory neurotransmitter in
the mammalian central nervous system. One means of
modulating glutamate neurotransmission is through
metabotropic glutamate receptors (mGl.uRs); another
means being ionotropic receptors. Presently, eight
inGlults have been cloned and classified into three
groups based on sequence homology, preferred signal
transduction pathway and pharmacology. Group I of
mGiuRs inci.udes m.G1uR.1 and 15mG1uR5,. while Group
ft comprises rinGluR2 and mGluR3 and Group HI
comprises inGlu4, 6, 7 and 8 receptors.. mGlu
receptors have an essential role in normal brain
functions, as well as in neurological, psychiatric,
and neuromuscular disorders, inGlu5 receptors are
located primarily postsynaptically and highly
expressed in the limbic brain regions. niGluS
receptors also are 20expressed in the thalamus, spinal
cord, and vagal nerve systems, as well as peripherally
in the skin on nerve endings and C fibers. Ligands to
the niGluS receptors have been shown to have promise
for peripheral and central nervous system disorders.
See e.g.. G Jaeschke el al., "mG1u5 receptor
antagonists and their therapeutic potential,- Expert
Op/u. Pier. Patents, 2008, 18, 21 123--142. Yet some
proffer that glutamate analogs targeting the
orthosteric binding site may be limited by low brain
penetration and insufficient selectivity with respect
to the different mGlults subtypes. Synthetic agonists
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/US2009/050934 due to
potential receptor desensitization issues Also, with
respect to receptor 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.
However, a more selective and controlled "fine-tuning"
action on the niGlu5 receptor is 5feasible through
allosteric modulation. See e.g., P. Bach et al.,
"Metabotropic glutamate receptor 5 modulators and
their potential therapeutic applications," Erpert
Opin. 777er. Patents, 2007, 17, 4: 371-381. Allosteric
modulation refers to binding by a modulator! gand to a
site on a receptor that is different from the
orthosteric primary substrate or ligand binding site
This ligand binding process results in conformational
changes, which may profoundly 10influence the function
of the protein (e.g., G protein-coupled receptors such
as inGluRs, including mGluR5). Novel InGluR5ligands
that allosterically modulate the mG1u5 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. 15SUMMARY
OF THE INVENTION The present invention provides a
compound of formula (1):  (I) wherein:    and R2- are
each independently alkyl, cycloalkvl, ketocycloalkyl,
heterocyclyl, aryl or heteroaryl, which is optionally
mono-, di-, or tri-substituted independently with
alkyl, alkoxy, halogen, cyano, nitro, trifluoroalkyl,
amMo, alkylamino, dialkylamino, acyl, aryl, 



heteroaryl, heterocyclyl,
heterocyclyl-R3,-N(alkyl)R3"- C(0)N(alkyl-NHC(0)R3:
-N(alky)C(0)R3, -OH or -OW, wherein:  WO
2010/011570PCT/US2009/050934        R3 is Ci-Ceialkyl
or C1-C6cycloalkyl, which is optionally substituted
with halogen, C.1-C3alkoxy, OH, -CN,
-N11(CI-C3alkyl)., C1-3alkylheterocyclyl,
C1-C3alkylcarbam ate, -C(0)NH(C1 -C3a1ky1),
-C.(0)N(C1-CAlky1)2, -NHC(0)-Ci-C3alkyl,
-N(Ci-(3alkyl)-C(0)-CI-CAlkyl, OR, or --0-Ci-C6alkyl;
5with the proviso that the compound of formula (I) is
not: N N ,3-adamantv enobis(3-methoxy -benzam de);
N,3-adamantyienebis(4-ethoxy-benzamide); N, N ,3 -ad
am an tylen obi s(:1-m ethoxy -b en zam de); N, AP-(
1)3 -adam a n ty I en e)b i 43,4,546 meth oxy b enzam
ide); 10N, N'-(1.3-adamantylene)bis(2-lodo-benzamide);
N,AP-(1,3-adamantylene)bi s-benzamide;    AT,
V-(1,3-adam antyl ene)bi s(3 trobenzam i de) and
,V,V-(1.,3-adamantylene)bis-(3-pyridinecarboxamide),
or a pharmaceutically acceptable salt thereof. 15The
present invention also provides a pharmaceutical
composition comprising at least one compound of the
ir1V0DtiOn of a pharmaceutically acceptable salt
thereof, and at. least. one pharmaceutically
acceptable carrier. The present invention also
provides a method of treating a disease or disorder,
the method comprises administering a .therapeutically
effective amount of at least one compound of the
20present 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. DETAILED DESCRIPTION OF THE INVENTION In one
aspect, the present. invention provides adamantyl
diamide derivatives. The present invention comprises
a. compound of formula (I):  WO
2010/011570PCT/US2009/050934  (1) wherein: RI and R2
are each independently alkyl, cvcloalkyl,
ketocycloalkyl, fheterocyclyl, aryl or heteroatyl,
which is optionally mono-, di-, or tri-substituted
independently with alkyl, alkoxy, halogen, cyano,
nitro, trifluoroalkyl, amino, al kylamino,kylamino,
acyl, ary heteroaryl, heterocyclyl, heterocyclyl-Rs,
-NHR3, -N(alkyl)Rs, -C(0)NER3, - C(0)N(alkyl)R3,
-NHC(0)W, -N(alkyI)C(0)R3, -OH or -Ole, wherein.
Wis CI-C6alkyl or CI-C6cycloalkyl, which is optionally
substituted with halogen, C1-C3alkoxy, OH, -CN,
-N112,-N(C1-C3alky02, 10C3alkyineterocyciy1,
CI-C3alkyicarbamate. -C(0)NR(CI-Colkyl),
-C(0)MCI-C3alkyl )2, - 



NHC(0)-CI-C3alkyl, -N(CI-C3alkyl)-C(0)-C1-C3alkyl, OH,
or --O-CI-C6alkyk with the proviso that the compound
of formula (I) is not; N.
N'41,3-adamantylene)bis(3-methoxy-benzamide) (i.e.,
the compound having CAS registry number 899289-36-2);
I 5N. N'-(1,3-adamantylene)bis(4-ethoxy-benzamide)
.e., the compound having CAS registry number
899289-24-8); Ar,
N41.,3-adamantyiene)bis(4-methoxy-benzamide)(i.e., the
compound having CAS registry number 899259-96-2);
AT,A"-(1,3-adanl antylene)bis(3,4,5-trimethoxybenZaM i
de) (i.e., the compound haying 20CAS registry number I
73068-46-7):, N.
N'-(1,3-adamantylene)bis(2-iodo-benzamido (i.e., the
compound having CAS registry number 899259-92-8);  WO
2010/011570PCT/US2009/050934
NA"-(1,3-adamantylene)bis-benzamidethe compound having
CAS registry number 103307-81-9),
N,Ni-(1,3-adamantylene)his(3-nitrobenzamide)the
compound having CAS registry number 350024-39-4); and
5AT,1V"-(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 C1-05. Examples of saturated hydrocarbon
alkyl moieties include, but are not limited to,
chemical groups such as methyl, ethyl, n-ptopyl,
isopropyI n-butyl, lert-butyl, iso-butyl, sec-butyl,
itpentyl, 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. Alkoxy also refers to -0-alkyl
moieties where the alkyl group is substituted by
hydroxy, cyano, alkoxy, 20alkylamino, dial kylamino,
alkylamide, dialkylamide, and the like, including
without -0C-OC -C4alkyl-OCH3,-C4alkyl-NHCH3,
-0C..1-C4alkyl-CON(Cf13)2, and
-OCI-C4alkyl-N(CH3.)COCK,, As used herein, the term
"cycloalkyl", employed alone or in combination with
other terms, is 25defined 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,
cyclobuiyl, cyclopentyl" and cyclohexyl.  WO
2010/011570PCT/US2009/050934 As used herein, the term
"ketocycloalkyl", employed alone or in combination
with other terms, is defined herein, unless otherwise
stated, as a cycloalkyl having a keto radical attached
thereto, where "cycloalkyl- is as defined herein
Examples include cyclopentanone or cyclohexanone The
terms "halo" or "halogen", employed alone or in
combination with other terms, is defined herein,
unless otherwise stated, as fluoro, chloro, bromo, or
iodo. The term "aryl", employed 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
(mono Arc) or multiple rings (e.g,, bicyclic,
tricyclic, polycyclic) fused together 10 or linked
covalently. Any suitable ring position of the 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 unsubstituted or substituted as
described herein. The term "heteroaryl" employed alone
or in combination with other terms, is defined herein,
15unless otherwise stated, as a monocyclic or
polycyclic (fused together or linked covalently)
aromatic hydrocarbon ring comprising one or more
heteroatoms independently selected from nitrogen,
oxygen, and sulfur. A heteroaryl group comprises up to
14 carbon atoms and 1 to 6 heteroatoms. Examples of
heteroaryl groups include, but are not limited to,
pyridinyl, pyridazinyl, triazinyl, pyrroly1,
pyrazolyl, imidazolyl" (1,2"3,)- and
(1,2,4)-triazolyl, 20py razinyi, pyrimidinyl,
tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl,
oxazolyl, 2-quinazollnyl, 3-pheny1-2-quinolinyl and
the like. A heteroaryl group can be unsubstituted or
substituted as described herein, The term
"heterocycly1" employed alone or in combination with
other temis, is defined herein, unless otherwise
stated, as a univalent group formed by removing a
hydrogen atom from any ring atom of a heterocycle, The
term "acyl" employed alone or in combination with
other terms, is defined herein, unless otherwise
stated, as groups of formula -C(0)-alkyl, where alkyl
is a previously described herein; i.e., an
alkylcarbonyl, such as formyl, acetyl and the like  WO
2010/011570PCT/US2009/050934 The term "aminoalkyl"
employed alone or in combination with other terms, is
defined herein, unless otherwise stated, as
alkyl-amino, where the term "alkyl" is as previously
defined herein and the term "amino" is --NH?, -NH-, or
-N<. Non-limiting examples include - CH3N-1-1-
CH3CH2NI-I(C1-CAlkyt)N-, and the like. 5The term "al
kylamino'' employed alone or in combination with other
terms, is defined herein, unless otherwise stated, as
amino-alkyl, where the term "alkyl" is as previously
defined herein and the term "offline' is -NH," --NH-,
or -N< Non-limiting examples include NFICH3,
NFICH2CH3, -NH(CI-C3olkyl), -N(Ci-C3olky1)2, and the
like. in some embodiments of the invention, RI and R2
are both aryl In some embodiments, RI 10and R2 are
both heteroaryl. In some embodiments, R1 is aryl and
R2 is heteroaryl. In some embodiments of the
invention, at least one aryl is phenyl. in some
embodiments, at least one heteroaryl is pyridinyl,
pyrimidinyl, pyridazinyI, thiazolyi, py razdlyi,
indazolyl, thiophenyl, !bratty!, or benzofuranyl in
some embodiments, both aryls are phenyl In some
embodiments, both heteroaryls are selected from a
group consisting of pyridinyl, 15py ri mid i nyl
pyridazinyl, thiazolyl, pyrazolyl, indazolyl,
thiophenyl, furanyl, and benzofuranyl. in some
embodiments of the invention, at least one aryl or
heteroaryl is substituted as previously described. in
some such embodiments, the I, 2, or 3 substituents are
independently selected from the group consisting of
methyl, methoxy, di ethylamino- 20ethoxy, amino,
methylamino, dimethylamino, cyano, chloro, fluor,
furanyl and thiophenyl. 



In some embodiments, R1 and R2 each are independently
selected from a group consisting of phenyl, 3 or
4-methy1-pheny1, 3 or 4-chloro-phenyl, 3 or
4-fluoro-pheny1, 3 or 4- dimethylamino-ethoxy-phenyl,
3 or 4-dimethylamino-pheny1, 3 or 4-cyano-phenyl, 34
5- methy141,2,4]oxadiazol-3-y1)-phenyl, 1
ll-indole-5-yl,111-benzimidazole-5- 25yl, pyridyl,
2-pyridyl, 4-pyridyl, 4- or 5-methyl-pyridin-2-yl,
6-methyl-pyridin-2-yl, 6- chloro-pyridin-2-yl,
pyrazin-2-yl, thiazol-2-yl,
5-(thiophen-2-y1)-1/1-pyrazol-3-yl,
1-methyl5-(thiophen-2-y1)-M-pyrazol-3-yl,
54unit-2-y1)-1-methyl- /11-pyrazol-3-yl, indazol-3-yl,
2- methy1-2H-indazol-3-yl, benzofuranyl,
benzafuran-5-y1  WO 2010/011570PCT/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 of the invention, R and R2 are both aryl
in some embodiments, RI and R2 are both heteroaryl. In
some embodiments, RJ is aryl and R2 is heteroaryl. In
some embodiments, either R' or R' is heteroarvl in
some embodiiiients, either RI or R2 is aryl. In some
embodiments of the invention, at least one aryl is
phenyl. In some embodiments, at least one heteroaryl
is benzofuranyl, benzo[c]isoxazolyl, benzooxazolyl,
benzothiazolyl, dihydrothieno[3,4-b][1,4]dioxiny1,
.furanyl, imidazo[1,2-a]pyridinyl, indazoivl,
indolinyl, 10indolyl,isoxazolyl, naphthyridinyl,
oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl,
pyridinyl, pyrimidinyl, pyrro1o[3,2-c]pyr1d1ne,
quinoJin1 quinoxalinyl, thiazolyi, or thiophenyi. In
some embodiments, both aryls are phenyl in some
embodiments, both heteroaryls are selected from a
group consisting of at least one heteroaryl is
benzofuranyl, 15benzofcrisoxazolyl, benzoxazolyi,
benzothiazolyl, dihydrothieno[3,4-bli1.41dioxinyi,
furanyI midazo[1,2-a]pyridinyl,
indazolyl,indolyl,isoxazolyl, naphthyridinyI oxazolyi,
pyrazinyl, pyrazolyI pyridazinyl, pyridinyl,
pyrrolo[3,2-clpyridinyl, quinolinyl, quinoxalinyi,
thiazolvl, or thiophenyl         in some embodiments,
the heteroatyl is pyridinyl, and the pyridinyl is
mono-, di-, or tri20substituted as previously defined.
In some such embodiments, the mono-, di-, or tri-
substitutions are independently heteroaryl,
heterocyclyl, heterocyclyl-R3,- N(alkyl)R3, wherein R3
is as previously defined in some embodiments of the
invention, RI is aryl or heteroaryl and R2 is
cycloalkyl, ketocycloalkyl or heterocycly1 in some
embodiments, either RI or R.2 is cycloalkyl In some
embodiments, at least one cycloalkyl is cyclobutyl,
cyclohexyl, cyclopentyl, or cyclopropyl in some
embodiments, the cycloalkyl is further substituted
beyond the tri-substitution previously defined, i.e.,
the cycloaikyl is substituted more than three times as
previously desctibed; to example, the cycloalkyl is
tetra-substituted with fluorine  WO
2010/011570PCT/US2009/050934 in some embodiments of
the invention, at least one cycloalkyl,
ketocycloalkyl, heterocyclyl, aryl, or heteroaryl is
substituted as previously described, in some such
embodiments, the 1, 2,, or 3 substituems are
independently selected from the group consisting of
methyl, methoxy, dimethylamino-ethoxy, amino,
methylami no, dimethylami no, cyan, chloro, fluoro,
furanyl 5and thiophenyl. In some embodiments, the
mono-, di-, or tri-substituents are independently
selected from the group consisting of amino, ch oro,
cyan, d m et hy !amino, di Methyl am i n o-et hox y,
methyl,  methylamino, methoxy, fluoro, -1 (0)M-ICH3,
furanyl, pyrrolidinyl, thiophenyl and t n ii u orometh
y 10in sonic 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 Table 2, Table 3 or Table 4, below.
Another aspect of the present invention is a
composition that comprises a pharmaceutically
effective amount of a compound according to the
present invention, and a. pharmaceutically
iSacceptable carrier or excipient. 



A composition of the present invention may be adapted
to any mode of administration, such as orally
(including sublingually), Pia implants, parentally
(including intravenous, intraperitoneal,
intraarticularly and subcutaneous injections),
rectally, intranasally, topically, ocularly (via eye
drops), vaginally, and transdermally. 20A compound of
the present invention can be used either as a free
base or in the form of a salt derived from
pharmaceutically acceptable acids or bases. The salt
includes without limitation the following: salts with
inorganic 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, maleic
acid, benzoic acid, benzene sulfonic acid, furnaric
5acid, malic acid, methane sulfonic acid, pamoic acid,
and para-toluene sulfonic 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 2010/011570PCT/US2009/050934 addition salts include
those listed in [S.M. Berge et at, J Pharni. Sei.
1977, 66, 1: 2, and GS. Paul ek111111, et al., J
Asfed. Chen). 20026: 6665-6672]. A compound of the
present invention can also be used in the form of an
ester, carbamate and other conventional prodrug form,
which generally will be a functional derivative of the
5compound that is readily converted to the active
moiety in vivo. Also included are metabolites of a
compound of the present invention 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
may be combined with one or more pharmaceutically
acceptable excipients or carriers, e.g., solvents,  10
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), pills, 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 aspartame, at, e.g., about JO to
about 1550% 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
carrier, more customarily from about 5% and about 60%
by weight. The effective dosage of an active
ingredient (e.g., a 20compound or salt of the present
invention 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, sex 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 25the art.
Such determinations are routine to a physician,
veterinarian or clinician of ordinaty skill in the art
(see e.g., Harrisonts Principles of Infernal Medicine,
Anthony Fauci et al, (eds.) 14th 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 30needs of the therapeutic situation.
WO 2010/011570PCT/US2009/050934 Solid carriers, e.g.,
starch, lactose, dicalcium phosphate, microcrystalline
cellulose, sucrose and kaolin, liquid carriers, e. g .
sterile water, 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 form of administration 5desired
Adjuvants customarily employed in the preparation of
pharmaceutical compositions may be advantageously
included. Non-limiting examples of adjuvants include
flavoring agents, coloring agents, preserving agents,
and antioxidants, such as vitamin E, ascorbic acid.
BHT and BHA. An active compound also may be
administered parenterally or intraperitoneally,
Solutions or 10suspensions of the active 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 also can be
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 15The 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 be stable under conditions of
manufacture and storage and must be preserved against
20the contaminating action of microorganisms. The
carrier can be a solvent or dispersion medium
containing, for example, water, ethanol, and polyol (e
.g., glycerol, propylene glycol, and liquid
polyethylene glycol), suitable mixtures thereof, and
vegetable oil Furthermore, active compounds of the
present invention can be administered intranasally or
transdermally using vehicles suitable for intranasal
or transdennal delivery known to those 25ordinarily
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 mucosa] tissues, using carrier systems
such as lotions, creams, tbams, pastes, patches,
suspensions, solutions, and suppositories (rectal and
vaginal). Creams and ointments may be viscous liquid
or semisolid emulsions of either the oil-in-water or
water-in-oil type. Pastes 30comprised of absorptive
powders dispersed in petroleum or hydrophilic
petroleum containing  WO 2010/011570PCT/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 transdermal 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 form 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 10monoclonal
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 lt is understood by
those practicing the art that some of the compounds of
the present invention may contain one or more
asymmetric centers, and thus may give rise to
15enantiomers and diastereomers. The present invention
includes all stereoisomers including individual
diastereomers and resolved, enantiomerically pure
stereoisomers" as 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 art, 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 encompasses all possible regioiSOrnerS,
endo-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, 25thin-layer
chromatography, and high-perfOrmance liquid
chromatography, it is understood by those practicing
the art that some of the compounds of the present
invention may be chiral duo to hindered rotation, and
give rise to atropisomers, which can be resolved and
obtained in pure form by customary procedures known to
those skilled in the art, It is further understood by
those practicing the art that some of the compounds of
the present invention include 30structural isomers,
including tautomers,  WO 2010/011570PCT/US2009/050934
Included also in this invention are all polymorphs and
hydrates of the compounds of the 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 5separate 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. lit is specifically intended
that the phrases "combination of two or more of the
compounds 10described 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; i.e.,
includes the administration of such compounds each in
the base form, each in the neutral form or each in the
salt form, or one or  15 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 used herein, the phrase
"effective amount" when applied to a compound of the
invention, is intended to denote an amount sufficient
to cause an intended biological effect. The phrase
20-therapeutically effective amount" when applied to a
compound of the invention is intended to denote an
amount of the compound that 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 some
embodiments, the method of the present invention
provides for administration of combinations of
compounds. In such instances, the "effective amount"
is 1.5the amount of the combi nation sufficient to
cause the intended bi logical effect. The term
"treatment" or ''treating" as used herein means
curing, ameliorating or reversing the progress of a
disease or disorder, or ameliorating or reversing one
or more symptoms or side effects of such disease or
disorder. "Treatment- or "treating-, as used herein,
also means to inhibit or block, as in retard, arrest,
restrain, impede or obstruct, the progress of a
system,  WO 2010/011570PCT/US2009/050934 condition or
state of a disease or disorder. For purposes of this
invention, "treatment" or "treating" further means an
approach for obtaining beneficial or desired clinical
results, where "beneficial or desired clinical
results- include, without limitation, alleviation of a
syni ptom" diminishment of the extent of a disorder or
disease., stabilized .e not worsening)  5 disease or
disorder state, delay or 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" as
used herein means to keep from happening or existing.
The term "administering" as used herein refers to
either directly administering a compound of 10the
present invention, or administering a prodrug,
derivative, or analog of same, that will form an
effective amount of the compound within a mammal, The
present invention also provides a method of treating a
disease or disorder, the method comprises
administering a therapeutically effective amount of at
least one compound of the present invention or a
pharmaceutically acceptable salt thereof to a mammal
in need thereof,. 15wherein the disease or disorder is
a central nervous system disease or disorder. A
compound of the present invention can allosterically
modulate the inGlu5 receptor. An allosteric modulator
that enhances or potentiates the affinity of an
orthosteric ligand for the mCklult5 receptor and/or
enhances or potentiates an orthosteric agonist's
efficacy is an allosteric enhancer (or potentiator) or
positive allosteric modulator (PAM) See e.g., May.,
20LT Amin. Rev. Pharmacol, Tavicol. 2007, 4?, 1-51 An
allosteric modulator that reduces or diminishes the
affinity of an orthostedc ligand for the mCiluR.5
receptor and/or reduces or diminishes an orthosteric
agonises efficacy is an allosteric antagonist (or
inhibitor) or negative allosteric modulator (NAM) /d,
In some embodiments, the mammal of the method of the
invention is a human. In some embodiments of the
method of the invention, the central nervous system
disease or disorder is a cognitive, neurodegenerative,
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
scitizoafiective disorders), Alzheimer's disease,
Parkinson's  



WO 2010/011570PCT/US2009/050934 disease, multiple
sclerosis, Huntington's chorea, amyotrophic lateral
sclerosis, CreutzfeldJakob disease, a trauma-induced
neurodegeneration, AIDS-induced encephalopathy,
another infection-related encephalopathy (i.e., a
non-A1DS-induced encephalopathy), Fragile X syndrome,
an autism spectrum disorder.. and a combination
thereof. As used herein, the phrase "mood disorder"
refers to any of several psychological disorders
characterized by abnormalities of emotional state,
such as, without limitation, bipolar disorders,
depressive disorders, cyclothymic disorders, dysthymic
disorders, mood disorders due to a general medical
condition, mood disorders not otherwise specified and
substance-induced mood disorders; and as characterized
by the Diagnostic and Skaistical Alanual. yf I 0Menial
Disorders, Fourth Edition (DSM-IV) (American
Psychiatric Association: Arlington, VA, 1994) As used
herein, the phrase "autism spectrum disorder" (ASD)
refers to a disorder that causes severe and pervasive
impairment in thinking, feeling, language, and 1.1.1e
ability to relate to others, which is often first
diagnosed in early childhood and range from a severe
form, called I 5autistic disorder ("classic" autism.),
through pervasive development disorder not otherwise
specified (PDD-NOS), to a much milder form, Asperg.er
syndrome. The phrase, as used herein, also includes
Rea syndrome and childhood disintegrative disorder,
and as used herein, is synonymous with the phrase,
"pervasive developmental disorders'' (PIDDs). In some
such embodiments, the mood disorder is a depression
(i.e., a depressive disorder). In 20some such
embodiments, the depression is selected from the group
consisting of atypical depression, bipolar depression,
unipolar depression, major depression, endogenous
depression I.e., acute depression with no obvious
cause), involutional depression depression that occurs
in mid-life or the elderly), reactive depression
(i.e., depression caused by an obvious traumatic life
episode), postpartum depression, primary depression
(i.e., 25 depression that has no obvious physical or
psychological cause such as a medical illness or
disorder), psychotic depression, and secondary
depression (i.e., depression that seems to be caused
by some other underlying condition such another
medical illness or disorder) In some such embodiments,
the anxiety disease or disorder is selected from a
group comprising generalized anxiety disorder, panic
anxiety, obsessive compulsive disorder, social  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 hi some embodiments, the central nervous
system disease or disorder of the method of the
Invention is a seizure disease or disorder. in some
embodiments, the seizure disease or disorder is
selected from the group consisting of a convulsion,
epilepsy, status epilepticus:" and a combination
thereof. In some embodiments, the central nervous
system disease or disorder of the method of the
10invention is a pain disease or disorder selected
from the group consisting of inflammatory pain,
neuropathic pain and migraine pain, in some
embodiments, the neuropathic pain or migraine pain
disease or disorder is selected from the group
consisting of all odynia" hyperalgesic pain, phantom
pain, .neuropathic pain related to diabetic
neuropathy, neuropathic pun .related to migraine, and
a combination thereof 1.5in some embodiments, the
central nervous system disease or disorder of the
method of the invention is a neuronal h.yperexcitation
state disease or disorder. In some embodiments, the
neuronal hyperexcitation gate disease or disorder is a
neuronal hyperexcitation state in medicament
withdrawal, a neuronal hyperexcitation state in
intoxication, or a combination thereof 20fin some
embodiments of the method of the invention, at least
one symptom of the cognitive neurodegenerative,
psychiatric or neurological disease or disorder is
treated. in some embodiments, the cognitive,
neurodegenerative, psychiatric or neurological disease
or disorder is a depression. in some such embodiments,
the at least one symptom of the depression is
depressed feeling, depressed mood, loss of interest or
pleasure in some or all activities, changes in
appetite, changes in weight, changes in sleep
patterns, lack of energs. fatigue, low self eteem,
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.  



WO 2010/011570PCT/US2009/050934 In some 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
5discomfort, 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, or a
combination thereof 10In some embodiments, the
cognitive, neurodegenerative, psychiatric or
neurological disease or disorder is schizophrenia. In
some such embodiments, the at least one symptom of
schizophrenia is a positive symptotn 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, 15flat 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 depression, and a combination thereof. In
some embodiments of the method of the invention, the
cognitive, 11 eurodegenerative, psychiatric or
neurological disease or disorder is Parkinson's
disease In some such embodiments, the at least one
symptom of Parkinson's disease is levodopa-induced
dyskinesia, poor balance, Parkinsonian gait,
bradykinesia, rigidity, tremor, change in speech,
25loss 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.         In some embodiments, the
cognitive, neurodegenerative, psychiatric or
neurological disease 30or disorder is Alzheimer's
disease. In some such embodiments, the at least one
symptom of  WO 2010/011570PCT/US2009/050934
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, 5impairment 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, neiirodegenerative,
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 dysmetria, constant under-
or overshooting eye movements, internuclear
ophthalmoplegia, riystagmus, diplopia, movement and
sound phosphenes, diplopia, afferent pupillary defect,
motor paresis, monoparesis, 15paraparesis,
hemiparesis, quadraparesis plegia, paraplegia,
hemiplegia, tetraplegia, quadraplegia, spasticity,
dysarthria, muscle atrophy, spasms, cramps, hypotonia,
clonus, myocionus, myokymia, restless leg syndrome,
tbotdrop dysflinctional reflexes (MRSs, Babinski's,
Hoffman's, Chaddock's), paraesthesia, anaesthesia,
neuralgia, neuropathic pain, neurogenic pain,
l'hermitte's, proprioceptive dysfunction, trigeminal
neuralgia, ataxia, intention tremor, dysmetria,
vestibular ataxia, vertigo, speech ataxia, dystonia,
dysdiadochokinesia, frequent micturation, bladder
spasticity, flaccid bladder, detrusor- sphincter d\
'S\erectile dysfunction, anorgasmy, retrograde
ejaculation" frigidity, constipation, fecal urgency,
depression, cognitive dysfunction, dementia, mood
swings, emotional lability, euphoria, bipolar sy T1
drome, anxiety, aphasia, dysphasia, fatigue, uhthoffs
25symptom, 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 2010/011570PCT/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
embodiments, the compound of the present invention is
used in the preparation of a 5medicament for treatment
of a central nervous system disease or disorder. In
some embodinients, the central nervous disease or
disorder is as previously disclosed herein. Another
aspect of the present invention is a process for
producing the compounds of the present in PREPARATION
OF THE COMPOUNDS OF THE PRESENT INVENTION 10The
compounds of the present invention may be prepared,
without limitation, according 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 i n venti On is implied because of them.
The following defines acronyms as used herein unless
specified otherwise in a particular 15instance. BOP
benzotriazole-l-yl-oxy-tris-(dimethylamino)-phosphoniu
m hexafluorophosphate, CAS No. 56602-33-6 DCM.
dichloromethane or methylene chloride
Af-dii..sopropyl.ethylamtne, CAS No. 7087-68-5
20:DMA,:-./V;N:-dimethylacetamide" CAS No. 1.27-19-5
DMC dimethylimidazohnium chloride DMF
----.N,N-dimethylformamide, CAS No, 68-12-2 DPP.A =
:Diphenylphosphoryl azide" CAS No. 26386-88-9
EDCI N-Ethyl-N14:3-dimethylaminopropyl)carbodiimide
hydrochloride, CAS No 931 28- r.7540-6 HB U
2-(1H-Benzotriazole-1-y1)- '1,3,3-TetramethyluroniUM
hexafluorophosphate, CAS No 94790-37-1  WO
2010/011570PCT/US2009/050934 NMP N-Methyl-Pyrrolidone,
CAS No. 872-50-4 17)y.BOP
berizotriazol.-1-yl-oxytripytTolidinophosphonium
hexallu.orophosphate, CAS N 128625-52-5 RT or rt.=
room temperature 



5TBTU 0-(Benzotriazol-111)-N ',N,N-tetramethyluronium
tetrafluoroborate, CAS .No, 125700-67-6 TEA ---
triethanolamine, CAS No, 102-71-6 THF tetrahydrofuran,
CAS No, 109-99-9 Symmetrical amides of the formula (I)
(Ri R2) can be prepared via the process outlined in
10Scheme 1 using customary amidation procedures from
commercially available compound 1,
adamantane-1,3-diamine, where R1 is equal to R2, and
R1 and R2 are as previously defined herein. Scheme 1
H21'    a or b    0   1      a) R00211: PySOP (or BOP
or EDC1 ). N,N-diisopropylethylamin (DEA) or Et,N,
CH2Cf, (or THE or NW) b) RICOCI, DEA or Et,N, Cf-V;12
15Unsymmetrical amides of formula (1) (R.) R2) also
can be prepared via the processes outlined in Schemes
2 and 3, vhere RI and R2 are as previously defined
herein. Scheme 2 a or bH 1-1,NNjr"(J, R1 and R2 not
same) 1 



a) 1.1 eq. R1C0J1, 1.1 eq. R2CO.,,H, DEA, PyBOP (or
BOP, Drv1C, EDC1). CHCL b) 1.1 eq. R,C0C1, 1.1 eq.
R:-COCI, DEA, CH.p.,  Amidation of compound I with a
mixture of RICOCI and R2COCI, or a mixture of R1CO2H
and R2CO21-1 using customary amidation procedures
affords unsymmetrical amides of formula (1). Scheme 3
2 R'  aH 0, or b  Intermediate A            a)
R20021-1, PyBOP (or BOP or OMC or ED01 or HBTU etc.),
DIEA or TEA, CH,C1, (or THF or DMF or OH,CN etc); Sb)
R20001, DIEA or TEA, CH,4.012; or R200014 eq. NaOH,
THFICH012 Amidation of Intermediate A with R2CO2I-I or
R2C0C1 using customary amidati on procedures affords
unsymmetrical amides of formula (1). Intermediate A
can be prepared vkt the processes outlined in Schemes
4-6 Scheme 4  H ,N 'N H'2rit er rtedi at e A)
a) R1CO2H. PyBOP (or BOP, DMO. MCI), DIEA or TEA.
CH2C1, (or THF, DMF, C1-14,4eN) 10b) R1C001, DEA
CH,.012, or R100Cl: eq. Na0H, THFiCH2,012 Amidati on
of compound 1 with It)C.071I or 1RICOC1 using
customary ami dation procedures yields Intermediate A.
The yield of this route is low due to the formation of
bis-amides. Scheme 5  WO 2010/011570PCT/US2009/050934 



Commercially available 1-adamantanecarboxylic acid
(compound 2) can be converted to acetamide 3 via a
Ritter reaction. Hydrolysis of compound 3 under acidic
conditions affords the corresponding amine salt, which
is then converted to methyl ester 4. Customary
amidation of compound 4 atTords compound 5 Hydrolysis
of ester 5 followed by a standard 5Curtius
rearrangement yields intermediate A. Scheme 6    678
..-?????????????ypy. H (Intermediate A) 0  a) R1CO2H,
H8IU. Et3N, DMF; b) CIOH2ON, H2SO4; c) Thiourea. Et0H.
HOAG, 800 Customary amidation of commercially
available 3-amino-adamantan-1-ol (compound 6)
affords monoami de 7, which is then converted to
compound 8 via a Ritter reaction. toIlydrolysis of
compound 8 affords Intermediate A Amides with
solubilizing groups (formula 1-A, 1-B and 1-C) can be
prepared via the processes outlined in Schemes 7-9.
Scheme 7 H H H W a - RQY 0 Intermediate B(I-A)  15a)
(Rz-INH(R,'-'1), K2CO3 or CCO3, DMA or NMP, microwave,
1809C 



WO 2010/011570PCT/US2009/050934 or linked together to
form a heterocycle that is optionally substituted by
hydroxyl, alkoxy, amine, alkylamine,
dialkylamine,-C(0)N(dialkyl), -NHC(0)-a1ky1,
Malkyl)-20)-alkyl; or one of R2') and R21 is H and the
other is alkyl, cycloalkyl or heterocycle that is
optionally substituted by hydroxyl, cyano, alkoxy"
amine, alkylamine, 5dialkylamine, -C(0)-NH2,
-C(0)NH-alkyl, -C(0)Mdialkyl), -NHC(0)-alkyl,
-N(alkyl)- C(0)-alkyL Q. Y and W are CR23, where R23
is II, alkyl or cycloalkyl, or one of Q, Y and 'W is
nitrogen. Scheme 8    a) R>4Br or R---:OkIla or
R-'01-s, base, DIVIF: t) aq NaOH. Mid; Et,N, PyBOP,
DOM 10Alkylation of commercially available compound 9
with R24Br, R240Ms or R240Ts under basic conditions
such as K2CO3 or Cs2CO3 in DMF affords compound M
R240Ms or OTs could be easily made from corresponding
R2-40H and MeSO2C1 or Li- methylbenzenesulfonyl
chloride. Saponification of ester 10 gives carboxylic
acid 11 Amidation of compound 11 with Intermediate A
using customary procedures could yield 15compounds of
formula (1143), where R24 is alkyl, cycloalkyl or
heterocycle that is optionally substituted by
hydroxyl, alkoxy, amine, alkylamine, dialkylamine,
-C(0)INTI-alkyl" - C(0)N(dialkyl), -NI-1C(0)-alkyl"
-NalkylK(0)-alkyl  WO 2010/011570PCT/US2009/050934
Scheme 9  Inteffnecliate. A HO C a 0R' 1213  



..-??????????????????V.... 0 N,H u (1-C)
''\'`----'1'COR2'.  a) PySOP, EtN, DCM, b)DCM; c)
R,NOH, Mitsmobu reaction; or R--246r (R-OMs or
R7,0Ts), base, DNIF or THE), GO-100C Customary
amidation of commercially available carboxylic acid
1.2 with Intermediate A affords compound 13, which
upon demethylation gives compound 14. Mitsunobu
reaction of 5compound 14 with R2401-1, or alkvlation
of compound 14 with R2413r, R240Ms or R240Ts under
basic conditions, such as K2C0.3 or Cs2CO3 in DMF, THF
or (H3CN, yields compounds of formula of (I-C), Where
ILJ is CH or N, and R24 is as previously defined
herein. Intermediate B can be made via the process
outlined in Scheme 10. Scheme 10 HO,C N.,"Ci ;I'.r L
.wiH --,7-'i 'Y' 15 0-'-'se'N--71 ---..---N1-1N
-------------------N''''lti H,--;/----`:::7 a11i. 0
Intermediate AIntermediate B a) R 'CPy P (P or HBTU or
EDei or OWIC), 01EA or Ey\l, OCM (or DMF or CHCN) 1 0
Customary amidation of intermediate A with carboxylic
acid 15 affords Intermediate B. Non-commercially
available carboxylic acids can be made via the process
outlined in Scheme 11. Scheme 11
heteroary1-Xheteroaryl-Chlheteroaryk0021-1
(Intermediate C) 1617 a) Zn(CN),. Ph,-pentedienone Pd
and (Ph2P)21errocener DMF, 100cC 



b) HC1, water, reflux, or 1) NaOH, water, 90CC, 2) HC1
and water 15  WO 2010/011570PCT/US2009/050934
Displacement of halogen X (X= F, CI, Br or I) of
compound 16 with cyano using customary procedures,
such as Zn(CN )2, and catalyst Ph,pentedienone Pd with
ligand (Ph 2P)z-ferrocene in DME at 100 'C to afford
compound 17, which upon hydrolysis under acidic or
basic conditions yields :Intermediate C. 5EXPERIMENTAL
SECTION 1. General Methods Unless specifically stated
otherwise, the 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 I 0rotary evaporator
under reduced pressure or in a high performance
solvent evaporation system HT-4X (Geneva inc.,
(iardiner, NY, USA) The course of the reaction was
followed by thin layer chromatography (TLC) or liquid
chromatography-mass spectrometty (LC-MS), and reaction
times are given for illustration only. Silica gel
chromatography was carried out on a Combiflash'''
system (Teledyne Isco, Inc., Lincoln, NE, USA) with
pre-packed silica 15gel 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 ( NMR) and LC-MS. NMR spectra was
recorded on a Bruker Avaneer.'i 300 spectrometer
(Balker BioSpin Corp., Billerica, MA, USA) or a Varian
UNITY PNOre 400 (Varian, Inc., Palo Alto, CA, USA)
using the indicated solvent. Chemical shift (6) is
given in parts per million (ppm) relative to
tetramethylsilane (TMS) as an internal standard.
Coupling constants (<1) are expressed in hertz (Hz),
and conventional abbreviations used for signal shape
are s eee singlet; d eee doublet; tee: triplet: m eee
multiplet, br = broad., etc. Unless stated otherwise,
mass spectra were obtained using electrospray
ionization (ESMS) via either a Micromass Platform II
system or a Quattro microml system (both from Waters
Corp., 25Miiford, MA, USA) and (M+H) is reported. 2.
Pre ianitioi of Intermediates of the Invention Unless
specified otherwise, the reagents used in the
preparation of compounds, including intermediates, of
the present invention were purchased from
Sigma-Aldrich Corporation (St Louis, MO, USA).  WO
2010/011570PCT/US2009/050934 Intermediate I:
6-Methyi-pyridine-2-carboxylic acid
(3-amino-adamantan-1-yI)-amide    Intermediate I was
prepared via the process of Scheme 4, supra, as
follows: To a flask containing
6-methyl-pyridine-2-carboxylic acid and
(3-amino-adamantan-111)- amide (1.0 g, 7 mmol) in DCM
(75 mL), was added DIEA (2 mL, 10 rnmol), and
benzotriazol-1-yloxytris(dimethylamino)-phosphonium
hexafluorophosphate (3,2 g, 7.3 111111101 ), followed
by a solution of adamantane-1,3-diamine (1,3 g, 8
mmol, Zerenex Molecular Ltd., Greater Manchester, UK)
in DCM (25,) dropwise. Aller stirring at rt for 16 h,
the reaction mixture was washed with saturated sodium
bicarbonate. The organic layer 10was 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: acetonitrile in water,
18-95%, in 3.9 min with a cycle time of 5 miii A
shallow gradient between 19-30% of acetonilrile was
used between 0.7-2.5 min to separate close-eluting
impurities. Flow rate: 100 mLimin, Mobile phase
additive: 25 triM of 



15ammonium formate, Column: Inertsir C18, 30 x 50 mm,
51.un particle size (GI, Sciences, Tokyo, Japan)) to
afford 0.5 g (20%) of the title compound,
6-methyl-pyridine-2-carboxylic acid
(3-amino-adamantan-I-y1)-amide, as a white solid. 1H
NMR (400 MHz, CD30D) 7.89-7.81 (m, 2H), 7.46-7.42 (m,
1H), 2.59 (s, 3H), 2.44-2.06 (m, 6H), 2.09-1.67 (m,
SH). ESI-MS miz: 286.1 (M-14-11)', 20intermediate I
was also made via the same synthetic procedures for
Intermediate 2 (see below). Starting from
3-amino-adamantane- I -carboxylic acid methyl ester
hydrochloride      g, (0.8 m ol), coupling vsith
6-methy1-pyridine-2-carboxy1ic acid afforded
methyl-pyridine-2-carbony1)-aminoi-adamantane-1-carbox
ylic acid methyl ester (14,9 .(2, 75%), The methyl
ester was then hydrolyzed to give
3-[(6-methyl-pyridine-2-carbony1)-
25amino}-adamantane- I-carboxylic acid (12.2 g, 86%).
Finally, the Curtius rearrangement of 3-
(6-methyl-pyridine-2-carbony1)-aminol-adamantane-1-car
boxylic acid (10.0 g, 31 8 mmol ) yielded Intermediate
(8.48 g, 93%)  WO 2010/011570PCT/US2009/050934
Intermediate 2: Pyridine-2-carboxylic acid
(3-amino-adamantan-1-yI)-amide //p NNNH2 Intermediate
2 was synthesized Pia the process of Scheme 5, supra,
as follows: 3-Acetylamino-adarilantane-1-carboxylic
acid . OHN-911 8 To a 10-1, reactor was added
1-adamantanecarboxylic acid (503g. 2.79 mol; TCI
America, Wellesley I-fills, MA USA) and 70% nitric
acid (400 mt. 6.72 mol), and the resulting suspension
was cooled at 0 "C with a recirculating chiller. To
the mixture was slowly added 98% sulfuric acid (3.00
U. 55,5 mol) at such a rate that the temperature was
kept below 10 10'C Once the addition completed,
acetonitrile (2.00 1.., 38,5 ill ) was added at such a
rate that the temperature was kept below 10 "C. After
all the acetonitrile was added, the reaction was
stirred at 0 'C for 1 hour. The crude reaction was
then added to a .204. reactor filled with about 104_
of ice mixed with a small amount of water and the
resulting mixture was stirred and allowed to warm to
room temperature The solids were then filtered and
washed with 15water. More solids precipitated from the
acidic aqueous layer and these were filtered as well
and washed with water. The combined solid material was
then dried under high vacuum at 50 'C for 2 days to
afford 432 g (73%) of the title compound,
3-acetylamino-adamantane-1- carboxylic acid, as a
white solid Step 2: 3-Amino-adamantane-1-carboxylic
acid hydrochloride    To a 3-neck 5-1, flask equipped
with a reflux condenser, a mechanical stirrer and a
temperature probe was added
3-acetylamino-adamantane-l-carboxylic acid (432 g,
1.82 mol), 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 solution After
cooling at 0the solids were filtered and washed with
acetone The solid  WO 2010/011570PCT/US2009/050934 was
then dried under high vacuum at 50 'C for about 2
hours to afford 328 r2. (78%) of the title compound,
3-amino-adamantane-1-carboxylic acid hydrochloride, as
a white solid, 1H NMR (300 MHz, DMSO4/6) 5 1235 Or s,
1H), 8,27 (br s, 3H), 2.22-2.12 (m, 2H), 1,92- 1.85
(n, 2H), 1.831.71 (m, 6H), L69-1,48 (nn, 4H). 



5Step 3: 3-Amino-adamantane-l-carboxylic add methyl
ester hydrochloride CH.,N"OHCH0,, b To a 3-neck 2-I:
flask equipped with a reflux condenser and a
temperature probe was added
3-amino-adamantane-1-carboxy1ic acid hydrochloride
(100 g, 432 mmol) and methanol (1.0 L). To this
solution was slowly added thionyl chloride (15,7 mL.
216 mmol) and the reaction 10was heated at 60 'C for 4
hours Once cooled to room temperature, the crude
reaction mixture was concentrated under reduced
pressure to remove most of the methanol. Heptane
(about 1-1) 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-l-earboxylic acid methyl
ester hydrochloride, as a white solid. 11 NMR (300
MHz, CDC13) (5 8.46 (br s, 3H), 3.65 (s, 311),
2.33-224 (m, 211), 2.23-2.16 (m, 211), 2.11-1.95 (m,
411), 1 94-1 78 (m, 411), 1.75-1.62 (m, 211). Step 4:
[(Pyridine- -carbonvI)-aminoi-adamantane-l-carboivlic
add methyl ester - -0, To a round bottom flask was
added 3-amino-adamantane4-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 triethylamine (57 mL,
041 mol) followed by  WO 2010/011570PCT/US2009/050934
picolinoyl chloride hydrochloride (15,2 g, 85.4 minor,
TCT America, Wellesley Hills, MA, USA) and the
reaction was stirred at 0 'C for 30 minutes, then at
room temperature for 6 hours, To the reaction was
added saturated aqueous sodium bicarbonate (500 mL)
and the biphasic mixture was stirred vigorously for a
few minutes, then transferred to a 2-1, 5separatory
funnel. The mixture was extracted, the layers
separated and the aqueous layer was extracted again
with methylene chloride (2 x 200The combined organic
layers were washed with brine (300 mL), dried over
sodium sulfate, filtered and concentrated under
reduced pressure to afford 24.6 g (97%) of the title
compound, 3-[(pyridine-2-carbony1)-
aminol-adamantane-1-carboxylic acid methyl ester, as a
pale brown solid.1111NMR (400 10MHz, CD C13) 8
8.54-8.49 (in, 111), 8,16 (dt,I= 7,8, 1.0 Hz, 1H),
7.96 (br s, 1H), 7.83 (td, - 7 8, 1.8 Hz, 1H), 7.40
(ddd,1 - 7,6, 4 8, 1.3 Hz, 1H), 3.66 's, 3H),
2.34-2.30 (m, 2H), 2.29- 2.23 m, 211), 2.17-2.13 (n,
4H), 1,97-1,80 On, 411), 1.78-1.62 (in, 2H), EST-MS
miz: 315.0 (M+El)' Step 5:
34(Pyridine-2-carborty4-aminoFadamantatie-1-carboxylic
acid         0 _7", 'cZJ7  To a round bottom flask was
added 3-[(pyridine-2-carbony1)-amino]-adamantane-1-
carboxylic acid methyl ester (24 8 g, 78.9 imnol),
tetrahydrofuran (250water (250 mil) and lithium
hydroxide monohydrate (14.9g. 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 ra,) and the pH was adjusted to about
3-4 by adding solid citric acid monohydrate. A
voluminous 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-
(pyridine-2-carbonyl,)-aminoj-adamantane-l-carboxylic
acid, as a white solid. 'HI NMR (400 25MHz, CDC13) 8
8.55-8.50 (n, 111), 8.18 (d,1 - 7,7 Hz, 111), 7.97 (hr
s, 1H), 7.85 (td,/ 



7 8,1,8 Hz, 114), 7.42 (ddd,76,48,1,3 Hz, 114), 2 35-2
31 (n, 211), 2 31-2 25 On  213), 2.25-2.09 (n, 4H),
2.00-1.86 (n, 411), 1.80-1.64 (m, 2H). ESI-MS mtz;
301.0 (M+H)' ,  WO 2010/011570PCT/US2009/050934 Step
6: Pyridine-2-carboxylic acid
(3-amino-adamantan-t-yI)-amide P--;--- ii      N   To
a round bottom flask was added
3-[(pyridine-2-carbony1)-amino]-adamantane-1-
carboxylic acid (10.0 g, 33.3 mmol ) and toluene (100
ml..). To the suspension was added triethylamine 5.6
mL, 40 mmol) and the mixture was stirred for a few
minutes until most of the solids were dissolved. To
the mixture was then added diphenylphosphonic azide
(7.9 fIlL, 37 mmol) and the reaction was stirred at
room temperature for 1 hour, The reaction mixture was
transferred to an addition funnel and added dropwise
to a 3-neck round bottom flask equipped with a reflux
condenser containing toluene (70 mL) heated at 90 'C,
After the 10addition, the reaction was stirred at 90 C
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 1510 was
obtained. The aqueous layer was transferred to a
500-m1.: separatory funnel and extracted with
methylene chloride (3 x 100 mL), The combined organic
layers were then washed with brine, dried over sodium
sulfate., filtered and concentrated under reduced
pressure to afford 8.38 g (93%) of the title compound,
pyridine-2-carboxylic acid
(3-aminoadamantan-1-y1)-aMide, as a gummy foam 'I NMR
(300 MHz, CDC13)  8,55-8,50 on 201H), 8.16 (d,fee::
7,9 Hz, I H)., 7,94 (hr s, 11), 784 (td, J:::: 77, 1.7
Hz, 1H), 7.40 (ddd"./ 7 6, 4.7, 1.3 Hz, 1H), 2.31-2.21
(m, 2H), 2.13-1.97 (m, 6H), 1.71-1.51 (m, 6H). ESI-MS
miz: 272 (M-i-1-1)', Intermediate 2 was also made via
the process of Scheme 6, Rfpra, as follows: Stepl:
Pyridine-2-carboxylic acid
(3-hydrox-adamantan-l-y1)-amide  tOH N H2  N 



H - N OH 25      WO 2010/011570PCT/US2009/050934 To a
40 ml vial was added picolinic add (0.68g. 5,5 mmol),
DMF (15 ml), triethylamine (0.90 ml.., 6,4 mmol), and
0413enzotriazol-1-y1)-N,N,N', '-tetramethyluronium
hexafluorophosphate (HUTU, 2,3 g, 6.0 nunol). The
mixture was stirred at rt for 5 minutes to get a clear
solution. 3-Amino-adamantandl (0.84 g, 5.0 mmol, AK
Scientific., 897-4(1 5independence Ave., Mountain
View, CA 94043) was added to the above solution and
stirred at rt for 2 hours. DMF was removed in Crenevac
and the residue was dissolved in DCM (20 mL), washed
with IN aqueous Na0H, water and brine, dried over
Na2SO4, and concentrated under reduced pressure to
afford 1.32 g (97%) of crude title compound,
pyridine-2- carboxylic acid
(3-hydroxy-adamantan-1-y1)-amide, as an oil, which
became a colorless solid 10upon 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 mUmin. Mobile phase additive: 30 mIM of
ammonium formate. Column; Inertsil': ODS-3, 50 x 4,6
mm, 3 tun particle size (GL Sciences, Tokyo, Japan)):
Retention time: 0.79 min-, purity (UV25.4): 100%;
ES1-MS miz 273 (M fl)' it was used in the next step
without further purification. 15Step 2:
Pyridine-2-earboxylie acid
13-(2-chloro-acetylankino)-adantantan-i-yll-amide
rt"+"'N?    Chloroacetonitrile (2.0 mL, 32 mmol) was
cooled to 0 C. Sulfuric acid (1.0 mL, 19 mmol) was
added slowly at 0 'C. After addition completed, the
mixture was stirred at 0 'C for 5 minutes.
Pyridine-2-carboxylic acid
(3-hydroxy-adamantan-l-y1)-amide (0.'12 g, 1.56 mmol,
20from step 1) was added in one portion and the
mixture was stirred at rt overnight. The thick
solution was poured into ice-water (10 mL). DCM (10
mL) was added. While the mixture was cooled with an
ice-bath, the pH of the aqueous phase (top) was
adjusted to 10-13 with 10 N aq. Na0H. 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
25afford 0,53 g (96.9%) of crude title compound,
pyridine-2-carboxylic acid [3-(2-chloro-
acetylamino)-adamantan-l-y11-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 mUmin. Mobile phase additive; 30 irtM
of  WO 2010/011570PCT/US2009/050934 



ammonium formate Column: Utensil' ODS, 50 x 4.6 mm, 3
vm particle size GI- Sciences, Tokyo, Japan)):
Retention time: 1.08 min; purity (L1V): 100%; ESI-MS
mlz: 348 (M+H)'. 11 was used in the next step without
further purification. Step 3: Pyridine-2-earboxy1ie
acid (3-amino-adamantan-l-y1)-amide    To a 40 ml vial
containing pyridine-2-carboxylic acid
[3-(2-ch1oro-acetylamino) adama Titan1-v1]-amide (.1
6) g, 4.85 mmol, from step 2) and thiourea (0 56g, 7 4
mmol), was added ethanol (20,0 mL), and acetic acid
(4,0 mL), The mixture was stirred at 78 'V overnight.
The reaction solution was cooled to rt, poured into
water (100 mL), and the pH of the solution 10was
adjusted to 10-13 using 10 N aq NaOH.. The mixture was
transferred into a separation funnel, extracted with
DCM (3 x 150 mL). 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 title 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 15(Gradient: acetonitrile in water,
10-85%, in 1,7 minutes with a cycle time of 2 min,
Flow rate: 5.0 mUmin Mobile phase additive: 30 mvi of
ammonium tbrmate. Colum 'Inertsi C8, 50 x 4.6 mm, 3
1..tm particle size (GL Sciences, Tokyo; japan)):
Retention time: 0.63 min purity (1. V254 ): 93%;
ESI-MS miz: 272 (M U)It was used in the next step,
amidation, without further purification.
20Intermediate 3:
N-(3-Amino-adamantan-1-11)-3-fluoro-benzamide  Using
the same procedures as in the synthesis of'
Intermediate 2, intermediate 3 was made at 433 mmol
reaction scale, and 1.26 g (956%) of crude product was
obtained. LC-MS (Gradient: acetonitrile in water,
10-85%, in 1.7 minutes with a cycle time of 2 min.
Flow rate: 5.0 mLimin. Mobile phase additive: 30 mM of
ammonium formate Column: Utensil."' ( 8, 50 x 4 6 mm,
3 1,tm particle size (GI, Sciences, 'Tokyo, Japan)):
Retention time: 0.70 mm;  WO
2010/011570PCT/US2009/050934 purity (UN/254): 95%.
ES1-MS mlz: 289 (M+H), It was used in the next step
without further purification. Intermediate 4:
6-Chioro-pyridine-2-carboxylic acid
13-[(pyridine-2-carbonyi)-aminoF adamantan-l-yq-amide
N. H0ci 1.4 V NA H :Intermediate 4 was prepared from
intermediate .2 iu the process of Scheme 10, supra..
as follows: To a 40 ml vial was added
6-chloropyridine-2-carboxylic acid (0.79 g, 5,0 mmol),
DMF (15 triethy [amine (0.90 rnL 6 4 mmol), and
0-(benzotriazol- 0tetramethyluronium
hexafluorophosphate (2.3 g, 6.0 mmo1). The mixture was
stirred at room temperature for 5 minutes to get a
clear solution Pyridine-2-carboxylic acid
(3-aminoadamantan-l-y1)-amide (Intermediate 2, 1,38 g,
4.73 mmo1) was added to the solution, and the reaction
mixture was stirred at room temperature for 2 hours.
DMF was removed in Genevac. The residue was dissolved
in DM (20 mL), washed with aq. 1 N NaOH (15 mL),
5water (15 ml..) and brine (15 mil.,)" and dried over
Na2SO4. Solvent was removed under 



reduced pressure to afford 1.85 u (95.2%) of crude
title compound, 6-chloro-pyridine-2- carboxylic acid
3-[(pyridine-2-(iarbony1)-amino]-adamantan-1-yll-amide
,I CMS (Gradient: acetonitrile in water, 30-90%, in
1.7 minutes with a cycle time o12 rnim How rate: 5,0
inUmin.. Mobile phase additive: 30 mM of ammonium
formate. Column: Inertsir-  20 C8, 50 x 4.6 mm, 3 un
particle size (GL Sciences, Tokyo. Japan)): Retention
time: 1.17 min; purity (UV-254): 100%. ESI-MS ml.z:
411 (M+H)`. it was used in the next step without
further purification Intermediate 5:
6-Chloro-pyridiiiwl-carboxylic acid
f3-1(6-methylpyridine-2-carbony
aminol-adamantan-t-yPramide 25 zcl N'k, H  WO
2010/011570PCT/US2009/050934 was obtained as a white
solid, 114 .NMR (300 MHz,ei 8..13 (br s, 111), 8.09
(d", 7..5 Hz, 1H), 7.98 (d, .1- 7.7 HZ, IN), 7,84-7,69
(in, 3H), 7.44 (d, - 7,7 Hz, 1H), 7.26 (d, 2,60-2,55
(n, 5H), 2.40-2.32 (in, 2H), 2.31-2.12 (n, 8H),
1,76-1,70 (n, 2H). ESI-MS m/z: 425.0 (M+H)'"
5Intermediate 6: 6-Chloro-pyridine-2-carboxylic acid
[3-(3-finoro-benzoylamino)- adamantan-l-y1Famide H
(7-Th 9, -I in a similar manner to Intermediate 4,
Intermediate 6 was prepared from Intermediate 3 at a
4.6 MITICA reaction scale Crude product (1,99 g, 97%)
was obtained, LC-MS (Gradient: 10acetonitrile in
water, 30-90%, in 1.7 minutes with a cycle time of 2
min. Flow rate: 5.0 mUmin, Mobile phase additive: 30
#11N1 of ammonium formate. Column: inerise C8, 50 x
4.6 mm, 3 1.im particle size (GL Sciences, Tokyo,
Japan)): Retention time: 1.21 min; purity (UV254
):100%, ESI-MS ink: 428 (M+H)' It was used in the next
step without frther purification, 15Intermediate 7:
Pyrazine-2-carboxylic acid (3-amino-adaman
an-l-yl)-amide _0 N H2 Intermediate 7 was synthesized
Pia the process of Scheme 5 from compound 4"vilpra, as
follows: Step 1: 3-1(Pyrazine-2-earbony1)-ami
-adamantane-t-carboxylic acid 20 Cli-i"N2tz-24){ 0 



(7---) N, "kin N  To a round bottom flask was added
3-amino-adamantane- I -carboxylic acid methyl ester
hydrochloride (7,00 .(2, 28.5 mmol),
2-py1azinecarboxvl1c acid (3,71 g, 29,9 trimoli and
methylene chloride (200 mL). The mixture was stirred
vigorously and treated with PyBOR'' (15.6 g, 29.9
mmol) followed by triethvlamine (9.9 mi" 71 mm6l), and
then stirred at room  WO 2010/011570PCT/US2009/050934
temperature for 16 hours, To the reaction was added
saturated aqueous sodium bicarbonate (200 mt.) and the
biphasic mixture was stirred vigorously for a few
minutes, then transferred to a 1-L separatory funnel.
The mixture was extracted, the layers separated and
the aqueous layer was extracted again with niethylene
chloride (200 InL). The combined organic layers  5
were washed with brine, dried over sodium sulfate,
filtered and concentrated under reduced pressure. The
residue was then dissolved in tetrahydrofuran (200
inf..) and water (.200 ml") was added To the bjphasic
mixture was added lithium hydroxide monohydrate (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 10transferred to a
500-mt: separatory funnel and washed with methylene
chloride (3 x 150 mL.). The aqueous layer was diluted
with water (200 ml,) and the pH was adjusted to about
3-4 by adding solid citric acid monohydrate. A
voluminous white precipitate appeared that was
filtered, washed with water and dried under high
vacuum at 50 C. to afford 8.11 g (95%) of the title
compound;
3-[(pyrazine-2-carbony1)-amino]-adamantane-1-carboxyli
c acid, as a 15white solid. 11-1 NNIR (300 MHz,
CDC13.) 8 11.14-10,07 (hr s, 111), 9.38 (d,1.5 Hz,
1H), 8.74 (dleee 2.5 Hz, 1H), 8.50 (dd, eee 2,4, 1,5
Hz, 11-1), 7.68 (hr s, 111), 2.35-2.25 (m, 4H), 2 23-2
08 (m, 4H), 2.00-1.86 (m, 4H), 1.81-1.64 (m, 2H).
ESI-MS mlz. 301.9 (M+H): Step 2: Pyrazine-2-earboxylic
acid (3-o-adamantan-1-31)- mide N c14- 20Using the
same procedure as that used to prepare Intermediate 2
in step 6, from 34(pyrazine-
2-carbony1)-aminol-adamantanc-1-carboxylic acid (4.00
g, 13.3 MT11 01 ), the Curtius rearrangement afforded
3.56 g (99%) of the title compound,
pyrazine-2-carboxylic acid (3-
amino-adamantan-1-y1)-amide, as an of-I-white solid
11.1  NMR (300 MHz, CDC13) 8 9.37 (d, 411, 1F1), 8.73
(d, <Tee: 2,5 Hz, 111), 8.49 dd 1 2,4, 1.5 Hz, I El),
7.64 (br s 11-0, 252 31-2 21 (n, 2H), 2.14-1.95 (in,
6H), 1,71-1,51 (in, 6H) (Note: the -NH 2 is hidden
between 2 52-1 78 ppm) ES:1-MS miz: 273.0  WO
2010/011570PCT/US2009/050934 Intermediate 8:
6-Methyl-pyrazine-2-carboxylic acid
(3-amino-adamantan-1-y1)-amide 0 /./ \ -14 



Intermediate 8 was synthesized via the process of
Scheme 5 from compound 4, supra, as follows: 5Step I:
3-1(6-Methyl-pyrazine-2-carbonyl)-aminolhadamantane-1-
carboxylic acid o N -N 66 Using the same procedure as
that used to prepare Intermediate 7 in step 1, from
3-am inoadamantane-1 -carboxylic acid methyl ester
hydrochloride (7.00 g, 28.5 mmol) and 6- methylpyrazi
11e-2-carboxylic acid (4,13 g, 29,9 mmol, RihaChein,
Kostalov Czech 10Republic), the coupling reaction with
P\ BOP followed by basic hydrolysis of the methyl
ester group, afforded 8.01 g (891!,/o) of the title
compound, 3-I(6-methy 1-pyrazine-2-carbony1)- amino.
-adamantane-1 -carboxylic acid, as a white solid.
1.1-1 MIR (400 MHz, CDCI3) 12.03-10.32 (br s, 1H),
9.17 (s, 1H), 8.60 (s, 1H), 7.72 (hr S 1H), 2 60 (s.,
311), 2 35-2 26 (m, 4H), 2.26-2.18 (m, 2H), 2.16-2,07
(m, 2H), 2.00-1.86 On, 411), 1.801 65 (m, 2H). ESI-MS
mlz: 316.0 (M+H)', Step 2:
64Methyl-pyrazine-2-carboxvlic acid
(3-amino-adamantan-l-y1 a `de . o N'\'''',----"''M
.--if N---k'( \,,-;-:N1+------,/r;
,-.-..-,Ni-r----,,NH, ,8     Using the same procedure
as that used to prepare Intermediate 2 in step 6, from
3-[(6-methylpyrazine-2-carbonyl)-amino]-adamantane-1-c
arboxylic acid (3.(X) g, 9.51 mmol), the Curtius
20rearrangement afforded 2,65 g (97%) of the title
compound, 6-methyl-pyrazine-2-carboxylic acid (3-ami
no-adamantan-1-y1) amide, as an off-white solid.NMR
(400 MHz, CDC13) 9.17 (s" IM), 859 (s, 111:), 769 (hr
s, 11-1), 2.60 (s, 3H), 2.32-2..21 (m, 211), 2 13-1 97
(m, 6H)" 1.704.52 (m, 6H) (Note: the -NIH2 is hidden
between 2.41-1.29 ppm). ES:1-MS intz: 287.0 (M+H)'..
WO 2010/011570PCT/US2009/050934 Intermediate 9:
Pyrimidine-4-carboxylic acid
(3-amino-adamantan-1-y0-amide 0 -..-- 1
"."..---,:k..."......,- . 



NH, N--' N ---_,2- Using the same procedures as in the
synthesis of Intermediate 7, Intermediate 9 was made
at 16.8 mmol reaction scale from 3-amino-adamantane-I
-carboxylic acid methyl ester 5hydrochloride and
pyrimidine-4-carboxylic acid (Ark Pharm Inc.,
Libertyville, IL, USA), and 4.00 g (88%) of crude
product was obtained. LC-MS (Gradient: acetonitrile in
water, 2085%. in 1.7 minutes with a cycle time of 2
min. Flow rate: 5.0 m Umin. Mobile phase additive: 30
inIVI of ammonium formate. Column: inertsil'' ODS, 50
x 4.6 mm, 3 tim panicle size (GI, Sciences));
Retention time' 0.24 min; purity (UV-2.54); 95%.
ESI-MS TIVZ: 273 10(\+H): It was used M the next step
without funher purification, Intermediate 10:
2-N1ethyl-pyrimidine-4-carboxylic acid
(3-amino-adamantan-1-y1)- amide N &;N Using the same
procedures as in the synthesis of intermediate 7,
intermediate 10 was made at 1515.8 mmol reaction scale
from 3-amino-aciamantane-1-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: acetonitrile in water, 20-85%, in 1 7
minutes with a cycle time of 2 nun Flow rate: 5.0
mUlmin. Mobile phase additive: 30 v niM of ammonium
formate Column: Inertsir. ODS, 50 x 4.6 mm, 3 1,1in
particle size (GL Sciences)); Retention time: 0,30
min., purity (UN/254): 82%, ESI-MS mtz: 287 (M+H):. It
was used in the next step without further purification
Intermediate 11:
4-Trifluoromethyl-pyrimidine-2-carboxylic acid  WO
2010/011570PCT/US2009/050934 Intermediate 11 was made
vkt the process of Scheme 11, supra, as follows: Step
I: 4-Trifinoromethyl-pyrimidine-2-carbonitrille  To a
solution 2-chloro-4-(trifluoromethyl)pyrimidine (5.00
g, 27.4 mmol) in dimethyl 5sulfoxide (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 Na1-ICO3 solution The
mixture was transferred to a 100 mL separator), funnel
and extracted with ethyl ether (3 x 50 mI:). The
combined organic layers were washed with brine (50
mt:), dried over sodium sulfate, filtered, and
concentrated under reduced pressure to afford the
title  10 compound,
4-trifluoromethyl-pyrimidine-2-c.arbonitrile, as a
brown oil, which was used in the next step without
further purification. H NMR (400 MHz, CD(13) (.59.16
(d,1-5.1 Hz, 1H), 7,88 (d, i=5.1 Hz, 1H) 



Step 2: 4-Trifluoromethyl-pyrimidine-2-carboxylic acid
CF..."N. ,CNCF,N.COH 15The crude
4-trifluoromethyl-pyrimi di fle-2-carbOTI itrile from
Step I was dissolved in a solution of hydrogen
chloride in water (6 M, 2.0 .0and heated at reflux
temperature overnight. The reaction mixture was cooled
to room temperature, and concentrated under reduced
pressure. Toluene (20 m1.,) 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 20were filtered off The filtrate was
concentrated under reduced pressure to afford 4.80 g
(82.1%) of the title compound,
4-trifluoromethyl-pyridine-2-carboxylic acid, as brown
solid, which was used in the next step without further
purification. 111 NMR (400 MHz DMSO-d6) (59.35 (d.
-5.0 Hz, 111), 8.25 (d, ;1-5,1 Hz, 111). Intermediate
12: 4-Methy1-pyrimidine-2-carboxy4ic acid 7S   WO
2010/011570PCT/US2009/050934 Step I:
4-Methyl-pyrimidine-2-earbonitrile NCICN To a solution
of 2-chloro-4-methylpyrimidine (100 g, 23.3 mmol; 313
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 in L). The reaction mixture
was stirred at room temperature overnigtht. The
aqueous layer was extracted with ethyl ether (3 x 20
inL).. The combined organic layers were dried over
MgS0:1, filtered, and concentrated under reduced
pressure to yield the title compound,
4-methyl-pyrimidine-2- 10carbonitrile (1.80 g, 64.8%),
which was used in the next step without further
purification, 1H NMR. (400 MHz, 020) e5864I-5.4 Hz,
1H), 7.59 (d, ../-5.5 Hz, 1H). Step 2:
4-Methyl-pyrimidine-2-earboxylie add    The solution
of 4-methy1-pyri dine-2-carbonitrile (500 mg, 4.20
mmoll) and sodium 15hydroxide (504 mg, 12.6 mmol) in
water (12.5 mt.) was stirred at 60 C. for 1 hour. The
reaction mixture was cooled to room temperature,
a.cidified to pH -2 with citric acid and extracted
with CHCIO-PrOH (3:1, 2 x 20 mL). The combined ()manic
layers were dried over MgSO4 and concentrated under
reduced pressure to afford 0.294 g of the title
compound, 4- methy1-2-pyrimidinecarboxylic acid
(519:1)), which was used in the next step without
further 20purification. 111. NMR (300 MHz, 020) 8.50
(d, J=5.2 Hz, 1H), 731 (d, j-5,3 Hz, 1H). 3.
Preparation of Compounds of the Inventi.011 



Unless specified otherwise, the reagents used in the
preparation of compounds, including intermediates, of
the present invention were purchased from
Sigma-Aldrich Corporation (St. Louis, MO, USA), 25  WO
2010/011570PCT/US2009/050934 Example 1:
N,A"-(13-adamantylene)bis(6-methyl-p)ridine-2-carboxam
ide)  0 ;.; .N HI,  Example 1 was prepared via the
process of Scheme 1, supra, as follows: To a vial
containing 6-methy1 picofinic acid (40 m.g, 0.3 mmol),
methylene chloride (10 mL) and AI,N-dopropylethvlamine
(60 mg, 0 5 mmol), was added
N-(3-dimethylaminopropy1)- Nr-ethylcarbodiimide
hydrochloride (60 mg, 0,3 mmol), The mixture was
stirred for 5 minutes, Adamantane-1,3-diamine
hydrochloride salt (20 mg, 0 1 mmol, Zerenex 1 NI
Molecular Ltd., Greater Manchester, UK) was added and
the reaction was allowed to proceed 10for 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-HPLC/MS)
purification system (Gradient: acetonitrile in water,
25-95%, in 39 min with a cycle time of 5 min A shallow
gradient between 28-58% of acetonitrile was used
between (175-3.5 min to separate 15close-eluting
impurities Flow rate: 100 mLlmin. Mobile phase
additive: 25 rnM of ammonium acetate. Column: lnertsil
' C8, 30 x 50 mm, 5 um particle size) to afford the
tide compound (33 ms4, 80%) as an off white oil 1H NMR
(400 MHz, CDC13) 6 809 (s,br, 2H), 7 96 (d, - 7.76 Hz,
2H), 770 (t,J -7.70 Hz, 2 El). 7.27-7.22 (m, 2H), 2
58-2 55 (m, 2H), 2,38-2,13 (m, 10H). 1,75-1,71 (m, 2H)
ES1-MS miz: 405.0 (MH)'. 20Example 2:
N,N'-(1,3-adamantylene)bis(2-Nridinecarboxamide)
Example 2 was prepared via the process of Scheme 1,
,swpra" as follows:  WO 2010/011570PCT/US2009/050934
Into a vial containing adamantane-1,3-diamine (50 mg,
0.3 mmol; ZerenexTm Molecular Ltd., Greater
Manchester, UK) and methylene chloride (10 mL) at 0 'C
was added N,Ndiisopropylethylamine (200 mg, 2 mmol;
Alfa Aesar, Ward Hill, MA, USA). Into the reaction was
added pyridine-2-carbonvl chloride (60 mg, 0 4 mmol;
TIVII America, Wellesley 5Hills, MA, USA). After
stirring at room temperature for 16 h, the reaction
mixture was washed with saturated sodium bicarbonate,
dried over sodi urn sulfate and concentrated under
reduced pressure. The residue was purified on a
reversed phase liquid chromatography/mass spectrometry
(RP-HPLC/MS) purification system (Gradient:
acetonitrile in water, 30-95%, in 3.9 min with a cycle
time of 5 min. Flow rate: 100 mL/min. Mobile phase
additive: 25 inM. 10of ammonium formate. Column:
Inertsif (.8, 30 x 50 mm, 5 um particle size) to
obtain the title compound as a brownish oil. (58 mg,
50%). 111 NMR (300 MHz, CDC13) (58.51 (d, .1-4.86 Hz,
211), 8.15 (d,1-7.85 Hz, 2H), 8.03 (s, br 211), 7.83
(d, 4-7.70 :Hz, 211), 7.43-7.37 (m, 211), 2.58 (s, br,
211), 2 38-2 31 (m, 211) 2 20-2 13 (m. 814), 1.76-1.71
(m, 214). ES1- MS m/z: 377.0 (M-HT 



5in an analogous manner to Example 2, Examples 3-5 of
Table 1 (below) were made from commercially available
aryl or heteroaryl carbonyl chloride on 0.1 to 0.3
mmol reaction scales. Example 6: Pyridine-2-carboxylic
acid 13-(3-ch o o-benzoylamino)-adamanta amide Example
6 was prepared via the process of Schemes 4 and 3,
supra, as follows: To a vial containing
adamantane-1,3-diamine (50 mg, 0,3 mmol) and
tetrahydrofuran (5 mL) was added dropwise, 5M aq NaOH
(0,6 .mL, 3 minol). With vigorous stirring,
-picolinoyl chloride hydrochloride (50 mg, 0.3 mmot)
was added in portions. After stirring at room
temperature for 16 h, the reaction mixture was
partitioned into diehlorontethane 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 (dichloromethane). To the
suspension was added DIEA (NAT-diisopropyl-ethylamine)
(160 mg, 1,2 mmol) and 3- chloro-benzoyl chloride (79
mg, 0.45 mmo1). The reaction mixture was stirred at
room 5temperature for 16 h, 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 acetonitrile in water,
25-95%, in 3.9 min with a cycle time of 5 min. A
shallow gradient between 35-65% of acetorritrile was
used between 0,75-3,5 min to separate close-eluting
10 impurities. Flow rate: 100 mL/min. Mobile phase
additive: 25 mki of ammonium acetate. Column: Inertse
C8, 30 x 50 mm, 5 um particle size) to afford the
title compound (28 rug, 22%) as an off white oil.
1111NMR (400 MHz, CDC13) 58.51 (d, J-4.75 Hz, 1H),
8.15 (d, J-7.84 Hz, 8.03 (s, br 7.83 (t, ,I=7.72 Hz,
110, 7.69 U. J-1.82 Hz, 111), 7.57 (d, J-7.6(J Hz,
1H), 7,46-7,31 (m, 3H), 5.87 (s,br 1H), 2.56 (s, hr.
2H), 2.38-2.31 (m, 2H). 2.24- 52.12 (tn, 81K),
1.76-1.69 (m, 2H). ESI-MS miz: 410.0 (M+H)', In an
analogous manner to Example 6, Examples 7-10 in Table
I (below) were made from commercially available aryl
or heteroarNI carbonyl chloride on a 0.3 mmol reaction
scale Example 11:
AcIV-41,3-Atlamantylene)bis(4--methyl-pyridine-2-carbo
xamide) 0 h HN 0"N.>r 20Example 11 was synthesized via
the process of Scheme 1, supra, as follows: To a vial
containing 4-methyl-pyridine-2-carboxylic acid (30 mg,
0.22 #1111101) in DMF (1 mL ), was added
benzotriazole-1-yl-oxy-tris-(dimethylamino)-phosphoniu
m hexalluorophosphate (97 mg, 0.22 mmol), DIEA (40 mg,
0.3 minol Alfit Aesar, Ward Hill, MA, USA), followed
by adamantane-1,3-diamine (20 mg, 0.1 mmol in 1 mL of
THE, 25Zerenex Molecular Ltd.., Greater Manchester,
UK) After stirring for 16 h at it, the reaction
mixture was partitioned into dichloromethane and
saturated sodium bicathonate. The organic WO
2010/011570PCT/US2009/050934 layer was dried over
sodium sulfate, filtered and concentrated under
reduced pressure. The residue was purified on a
reversed phase liquid chromatography/mass spectrometry
(RPHPLC/MS) purification system (Gradient: aceonitrile
in water, 30-95%, in 3.7 minutes with a cycle time of
5 .min. Flow rate: 100 mUmin Mobile phase additive: 25
miM of aminonium formate. Column: Inertsir'" C8, 30 x
50 mm, 5 'LAM particle size (GL Sciences, Tokyo,
Japan)) to afford 18 mu (40%) of the title compound.
N.AP-(1,3-adamantylene)bis(4-methyl-pyridine2-carboxam
ide, as an off-white oil. 111 NMR (400 MHz, CDC13) 6
8.35 (d, 3 eee, 4.9 Ilz" 8.02 (s, br, 2H), 7.98-7.96
(m, 211), 7.21-7.19 (m, 21-1), 2.57-2.55 (m, 214),
2.41 (s, 611), 236-231 (in, 2H), 2.25-2.13 (m, 8H),
1,74-1,70 (m, 2H). ESI-MS405,0 (MH)', JOIn an
analogous manner to Example 1 1, Examples 12-16 in
Table 1 (below) were made from commercially available
aryl or heteroaryl carboxylic acids on 0 1 to 0.3 mmol
reaction scales. Example 17:
AT,N1-(l.3-Adaman1ylene)bis(1-methyl-lii-pyrazole-3-ca
rboxamide) , N" N 



NH  HN N 15Example 17 was synthesized from heteroatyl
carbonyl chloride Pia the process of Scheme 1, supra,
as follows. To a solution of adamantane-1,3-diamine
(20 mg, 0.1 mmol:, Zerenex Molecular Ltd., Greater
Manchester, UK) in !Eft (4 mL), was added
1-methyl-1H-pyrazole-3-carbonyl chloride (40 mg, 0,3
mmol) and IAEA (40 mg, 0.3 inmol) After stirring for
16 h at rt, the 20reaction Ill X ture 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 RP-HPLCIMS purification
system (Gradient; acetonitrile in water, 18-95%, in
3.9 minutes with a cycle time of 5 min. Flow rate: 100
mLimin Mobile phase additive: 25 nAl of ammonium
acetate, Column: Inertsir C8, 30 x 50 25mm, 5 pm
particle size (GI, Sciences, Tokyo, Japan)) to afford
19 mg (50%) of the title compound,
N,N'41,3-adamaritylene)bis(1-methyl-IH-pyrazole-3-carb
oxamide, as a colorless oilNMR (400 MHz, CDC1s) 15'
7.32 (d"/ 2.3 Hz, 2H), 6.74-6.71 (m, 4H), 3.89 (s,
6H), WO 2010/011570PCT/US2009/050934 2.49 (s, hr. 2H),
2.33-2.26 On, 2H), 2.23-2.06 (m, 8H), 1,72-1,64 (in,
2H). ESE-MS 383,1 0.4-40-.. Example 18:
5-Methyl-pyrazine-2-carboxylic acid
13-1(1-methy1-1H-pyrazole-3-
carbonyl)-aminol-adamarrtan-1.111-amide  Example 18
was synthesized Pia the process of Scheme 2 using
commercially available carboxylic acids, supra, as
follows: `17o a solution of adamantane-1,3-diamine
(.20 mg" 0,1 mmol: Zerenex Molecular Ltd., Greater
Manchester, UK) in DCM (2 mL) was added D1EA (26 mg,
0.15 mmol), 1-methyl- 101H-pyrazole-3-carboxylic acid
(14 mg, 0.11 mmol), 5-methyl-pyrazine-2-carboxylic
acid (15 mg, 0,11 mmol) and ben zotri azol
-1-yl-oxytripyITOli di n op hos p hon i um h ex aft u
mph osph ate (110 mg, 0.20 mmol). After stirring for 3
hours at rt, the reaction mixture was partitioned into
dichloromethane and saturated sodium bicarbonate. The
or.v,anic layer was dried over sodium sulfate,
filtered and concentrated under reduced pressure. The
residue was purified on a RP- 15HPLC/MS purification
system (Gradient: acetonitrile in water, 25-95%, 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. Flow rate: 100 mUmin. Mobile phase
additive: 25 mM of ammonium formate, Column; 'Incase
C8, 30 x 50 mm, 5 p.m particle size (GL Sciences,
Tokyo, Japan)) to afford 15 mg (37%) of the title
compound, 5-methyl- 20 pyrazine-2-ca rboxy tic acid f3
-[(1-methy l-1.H-pyrazol e-3-carb ony 1
)-amino]-adamantan-l-y1) - amide. as a colorless oil,
Ili NMR. (400 MHz, CDCI-3) g 9 ,22 (s, 1H), 8,34-8,33
(m, 1H), 7.67 (s, br, 1H), 7.33 td J2.3 Hz, 1H),
67o-672(m 2H), 3.89 (s, 3H), 264(s 3H), 254s br, 2111,
2.37-2.(t9 (in, 1011), 1.73-1.68 (m, 211) ES1-MS nilz:
395.0 (NI II) Example 19: Thiazole-2-carboxylic acid
P-1(1-methyl-1/1-pyrazole-3-carbonyl)-amino
adamantan-l-yll-amide 9 s 



NN N- N'r )\1') H 0  WO 2010/011570PCT/US2009/050934
Example 19 was synthesized pia the process of Scheme 2
using commercially available carboxylic acid
chlorides, supra, as follows: To a solution of
adamantane-1,3-diamine (17 mg, 0.1 mmol, Zerenex
Molecular Ltd,, Greater Manchester, UK) in 'DCM mf,.)
was added DMA (20 mg, 0.15 mmol), 1-inethyl-1 H-
5pyrazole-3-carbonyl chloride (16 mg, 0.11 mmol,
Maybridge Chemical Co., Cornwall, UK) and
thiazole-2-carbonyl chloride (16 mg, 0.11 mmol,
Ma.ybridge Chemical Ca, 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 RP- 10HPLCIMS purification
system (Gradient: a.cetonitrile in water, 25-95%, in
3,9 minutes with a cycle time of 5 min, A shallow
gradient between 27-53% of acetonitrile was used
between 0,75-3,3 min to separate close-eluting
impurities. Flow rate: 100 mlimin, Mobile phase
additive: 25 mM of ammonium formate. Column: lnertsir
C8, 30 x 50 trim, 5 i.tm particle size (GL., Sciences,
Tokyo, japan)) to afford 15 mg (38%) of the title
compound, thiazole-2- 15carboxylic acid
(34(1-methyl-1.H.-pyrazole-3-carbony1)-aminol-adamanta
n-1-y1 -amide, as a colorless oil, IFINMR (400 MHz,
CDC13) 87,81 (d", 3.2 'Hz, 111), '7.53 (d"J- 3,2 Hz,
H), 7.33 (d, ../ 2.3 Hz, 1H), 7,14 (d, j:::: 2 3 'Hz,
111), 6.74-6.71 (m, 21-1), 3 89 (s, 3H), 2.55-2.51
(in, 2H), 2.35-2.29 (m, 2H), 2.19-2.11 (in, 8H),
1,71-1,67 (m, 2H), ES1-MS 386.0 (M+HY. Example 20:
6-Methyl-pyridine-2-carboxyfic acid
13-1(1-methyl-1H-pyrazole-3-
carbonyl)-aminol-adamantan4-y1)-amide  Example 2,0 was
synthesized from Intermediate 1 via the process of
Scheme 3, supra, as follows: 25To a solution of
6-methyl-pyridine-2-carboxylic acid
(3-amino-adamantan.-1-y1)-amide (intermediate 1, 20
mg, 0.07 mmol) in DCM (5 nit,) was added DIEN (30 mg,
0,2 mmol) and 1-methy1-1./I-pyrazole-3-carbonyl
chloride (20 mg, 0.1 mmd. Maybridge Chemical Co.,
Cornwall, .UK). After stirring at room 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-HPLCLNIS purification system
(Gradient: acetonitrile in water, 25-95%, in 3,9
minutes with a cycle time of 5 nfin. Flow rate: 100 ml
min Mobile phase additive: 25 mM of ammonium formate
Column: Inertsil C8; 30 x 50 mm, 5 in particle size
(UL Sciences, Tokyo, Japan)) to afford 10 mg (30%) of
the title compound, 6-methyl-pyridine-2-earboxylic
acid {34(1-Illethyi-111-pyrazole-3-carbonyl)-amino
-adamantan-1-yil -amide, as a white solidNMR (400 MHz,
CDC13) (5'8 07 (s, br, IH), 7.95 (d, I----- 7.7 Hz,
1H), 7.69 (tJ 7,8 Hz, 1H), 733 (d1- 2.3 Hz, 1H),
7.26-7.21 (m, 1H), 6 76-6 72 (m., 2H), 3.89 (s., 3H),
2,55 10(s, 311), 2.54-2.5.2 (m, 211), 2.35-2.08 (m,
10E1 ), I 72-1 69 (m, 2H) ES1-MS miz: 394.1 (M+H): 



In an analogous manner to Example 20, Examples 21-57
in -fable 1 (below) were made from commercially
available aryl, heteroaryl or aliphatic carboxylic
acids, or aryl, heteroatyl or aliphatic carbonyl
chlorides on 0,05-7,0 mmol reaction scales. 15In an
analogous manner to Example 20, Examples I 1.4-130,
132-139 and 142 in Table I (below) were made from
commercially available aryl, heteroatyl or aliphatic
carboxylic acids, or atyl, heteroaryl or aliphatic
carbonyl chlorides.     In an analogous manner to
Example 20, Examples 131 and 141 in Table 1 (below)
were made from
4-trifluoromethyl-pyrimidine-2-carboxylie acid
(Intermediate 11) and
4-methyl20pyrimidine-2-carboxylic acid (Intermediate
12) Example 58: 6-Methyl-pyrazine-2-carboxylic acid
13-1(pyridine-2-carbmiy1)-aminol-
adamantan-l-y1)-amide          Example 58 58 was
synthesized from Intermediate 2 via the process of
Scheme 3, ,supra, as 25foi k-Avs WO
2010/011570PCT/US2009/050934 To a round bottom flask
was added pyridine-2-carboxylic acid
(3-amino-adamantan-l-y1)- amide (3.10 g, 11.0 mmol,
Intermediate 2), 6-methy1pyrazine-2-carboxylic acid
(1.83 g, 13,3 mmol; RihaCliem, -Kostalov, Czech
Republic) and methylene chloride (120 mL). To the
solution was then added Py:130e (6.90 g, 13,3 M I)
followed by triethylamine (3.85 527.6 mmol ) and the
reaction was stirred for two hours at room
temperature. The reaction was transferred to a 500-mL
separator); funnel with methylene chloride (50and
saturated aqueous sodium bicarbonate (150 mL), and
extracted with methylene chloride. The organic layer
was separated and the aqueous layer was extracted
again with methylene chloride 75 mE.). The combined
organic layers were washed with brine (150 mL), dried
over sodium 10sulfate, filtered and concentrated under
reduced pressure. The residue was purified on a RP-
EIPLCIMS 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 mElmin Mobile phase additive: 38 niN4
of ammonium acetate. Column: lnertsir C8, 30 x 50 mm,
5 i_trn particle size (GL Sciences, Tokyo, Japan),
Mobile phase and column 5temperature: 50 cC).
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 brine, dried
over sodium sulfate, filtered and concentrated under
reduced pressure to afford 3,21 g (74%) of the title
compound, 6-methyl- 20pyrazine-2-carboxylic acid
t3-[(pyridine-2-c.arbony1)-aminol-adamantan-l-yll -ami
de, as a white solid.NMR (400 MHz, CDC 10 (5 9.17 (s,
1H), 8.58 (s, 1H), 8.54-8.50 (m, 1H), 8.17 (dt.,1
----- 7.8, 1.0 Hz, 1H), 8.06 (br s, 1H), 7.85 (td,
1---- 7,7, 1,7 Hz, 1H), 7.77 (br s, 1H), 7,42
(ddd,7.6, 4.8, 1.3 Hz, 111), 2.61-2,57 (m, 511),
2.40-2.28 (m, 4H), 2.272.19(m, 2H), 2,18-2,08 (m, 4H),
1.78-1.68 (in, 211). ES1-MS in/z: 392.0 (M-i-H), 25In
an analogous manner to Example 58, Examples 59-92 in
Table 1 (below) were made from commercially available
aryl, heteroaryl or aliphatic carboxylic acids, or
aryl, heteroaly1 or aliphatic carbonyl chlorides on
0.05-0.5 mmol reaction scales.      In an analogous
manner to Example 58, Examples 105-111 in Table 1
(below) were made from commercially available aryl,
heteroaryl or aliphatic carboxylic acids, or aryl,
heteroaryl 30or aliphatic carbonyl chlorides  



In an analogous manner to Example 58, Example 113 in
Table I (below) was made from 4- tri uorom
ethyl-pyrimi di ne-2-carboxylic acid ( linterm edi ate
11). In a similar manner to Example 58, Example 93-104
in Table I (below) were made from intermediate 3,
.N-(3-amino-adamantan-1-y1)-3-fluoro-benzamide, and
commercially 5available heteroaryl 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 i no-ada ma nta uoro-ben zam
d e, and 4-methyl -pvri m i di n e-2-carbox yi c acid
(Intermediate 12) and 4-trifluoromethyl-py ri idi
ne-2-carboxylic acid (Intermediate 11), respectively.
10in a similar manner to Example 58, Example 183 in
Table 1 (below) was made from intermediate 3,
N-(3-amino-adamantan-l-y1)-3-fluoro-benzamide, and a
commercially available heteroaryl carboxylic acid In a
similar manner to Example 58, Examples 145-179 in
Table 1 (below) were made from Intermediate 8,
6-methyl-pyrazine-2-carboxylic acid
(3-amino-adamantan-1-yl)-amide, and 15commercially
available aryl or heteroaryl carboxylic acids, while
Example 181 in Table 1 (below) was made from
Intermediate 8 and
4-trifluoromethyl-pyrimidine-2-carboxylic acid
(Intermediate 11) In a similar manner to Example 58,
Examples 185-188 in Table 1 (below) was made from
Intermediate 7, pyrazine-2-carboxylic acid
(3-amino-adamantart-1-y1)-amide, and 20commercially
available heteroaryl carboxylic acids, Example 189 and
was made from the Intermediate 7 and
4-methyl-pyrimidine-2-carboxylic acid (Intermediate
12) In a similar manner to Example 58, Examples
191-193 in Table 1 (below) were made from intermediate
10, 2-methyl-pyri idine-4-carboxylic acid
(3-amino-adamantan-l-y1)-amide, and commercially
available 5-fluoro-pyridine-2-carboxylic acid (Beta
Pharm, Inc., New 25Haven, CT, USA),
4-trifluoromethyl-pyrimidine-2-carboxylic acid
(Intermediate 11) or 4- methyl-m,mimidine-2-carboxylic
acid (intermediate 12). In a similar manner to Example
58, Examples 194-196 in Table 1 (below) were made from
intermediate 9, pyri idine-4-carboxylic acid
(3-amino-ada antan-l-y1)-amide, and 4-
methyl-pyrimidine-2-carboxylic acid (Intermediate 12),
commercially available 5-fluoro- WO
2010/011570PCT/US2009/050934 pyridine-2-carboxylic
acid or 4-trifluoromethyl-pyrimidine-2-carboxylic add
(Intermediate 11). Example 143:
6-Methyl-pyridine-2-carboxylic acid
134(6-11-hydroxy-ethyll- yridine-2-
carbony1)-aminol-adamantan-1-y1)-amide r?i,--- HO
Example 143 in Tablet. (below) was made from Example
142 via NaBI- 4 reduction, supra,. as follows: into a
vial containing 6-methyl-pyridine-2-carboxylic acid
t3-[(6-acetyl-pyridine-2-
carbony1)-amin4adainantan-l-y11-amide (50 mg, 0.1
mmol, Example 142) in Me01-1 (2 10mL.) was added
sodium borohydride (6 mg, 0.17 mmol) at 0 C. After
stirring for 2 h, the reaction mixture was
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-1-1PLCIMS purification system (Gradient:
acetonitrile in water, 25-95%, in 3.6 min with a
shallow gradient from 33-63% of acetortitrile
15between 0.75-3.3 min and a cycle time of 5 min. Flow
rate: 100 mUmin. Mobile phase 



additive: 48 mMi of ammonium formate. Column: Inertse
C18, 30 x 50 mm, 5 um particle size) to afford 45 mg
(90%) of the title compound,
6-mothyl-pyridine-2-carboxylic acid t 3-
[(6-(1-hydroxy-ethyl)-py ridine-2-carbony l)-ami
nol-adamantan-1-y1 -amide. 111 NMR (400 MHz, CDC13) ei
8.07-8.00 (m, 211), 7.90-(d,7.9 Hz, 1II), 7.78 (t,7.9
Hz, HI), 7.74 20(s, b, III), 7.64 (t,7.8 Hz 1II), 7.41
(d, j 78 Hz 111), 7.20-7.06 (n, III), 4.91-4.85 (m,
1H), 2.50 (s, b, 51-1), 2.31-2.26 On, 21-1), 2.21-2.06
(in, 811), 1.69-1.64 (m, 211), 1.48 (s, 3H.). ESI-MS
m/z; 435.0 (MH)', Example 144:
6-Methyl-pyridine-2-carboxylic add
(3-1[6-(1-hydroxy-l-methyl-ethyl)- pyrid e-2-car
bonyll-a m ino da anta -yl )-am ide    H ,-N / HN-  WO
2010/011570PCT/US2009/050934 Example 144 in Table 1
(below) was made from Example 142 vkt Grignard
reaction, supra, as follows: Into a vial containing
6-tnethyl-pyridine-2-carboxylic acid
{3-{(6-acetyl-pyridine-2-
carbony1)-aminol-a.damantan-i-y1}-amide (35 mg, 0.08
mmol, Exam.ple 142) in II-1F (2 ml) 5was added 1M.
methyl lithium (0.4 mI,) at -40'C. After stirring for
.2 h, 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-HPLC/MS purification system
(Gradient: acetonitrile in water, 28-95%, in 3.6 min
with a shallow  10 gradient from 33-60% of
acetonitrile between 0,75-3,4 min and a cycle time of
5 min, Flow rate: 100 mlimin Mobile phase additive: 48
!TIM of ammoni urn formate Column: Inert:sir' C8, 30 x
50 mm, 5 um particle size) to afford 25 mg (690 ) of
the title compound, 6-methylpyridi e-2-carboxy1ic acid
(3-1, [6(1 -hy droxy-1 -methyl -ethyl)-pyridi
e-2-carbonyfi-amino;- adamantan- -y1)-amide. H NMR
(400 MHz, CDC13)15 8,10-8,06 (m, 2H), 7.95 (d, J 7.6
15Hz, 11-1), 7.86 (t, I = 7.8:11z, 1H), 7.75 (s, 111),
7.70 (t, .17,8 Hz, III), 7.59 (d, .17,9 Hz, 111),
7,26-7  22 n, 1H), 2 58-2 55 (m 511), 2 39-2 13 (m
10H), 1 76-1 71 (m, 211), .1 .59 (s, 6I1). ESI-MS miz:
449.0 (M-1-111). Example 180:
2-Trifluoromethl-pyrimidine4-carboxylic acid
{3-1(6-meth)l-Nr azme-
2-carbonyl)--aminot-adamantan-1-11}-amide 9-H 1;4N r N
N N/N rH0CF 20 



Example 180 in Table 1 (below) was made via the
process of Scheme 3 from Intermediate 8 and
2-trifluoromethyl-pvrimidine-4-carboxylic acid, which
was prepared from the corresponding ester, supm, as
follows: r=5~=\ 6Ni0INi \ N -N 0C 0CF 0 N:'=".. N...;
!'.,,1--":. -  ,,----/-- i-fri`4,,.---- 9-4------,
ft'1.-"\------Ci,N& '4 N7-N 7'r--",,- ._.2.,,, 2----:
6 CP,  WO 2010/011570PCT/US2009/050934 To a microwave
vial was added
2-trifiuoromethyl-pyrimidine-4-carboxylic acid methyl
ester (110 mg, 0.52 mind, CNII Tech, MA), TI F (2 ml
and lithium hydroxide (18 mg, 0.75 mmo-1) in 200 uL of
water. The mixture was heated in a microwave oven for
5 min at 100 C, and then concentrated to dryness under
reduced pressure. To the residue was added
5intermediate S. 6-methyl-pyrazine-2-carboxylic acid
(3-amino-adamantan- I -y1)-ami de (100 mg, 0.4 mmol),
Till' (5 inf..), DIEA (90 mg" 0,7 mmol) and TBTU (140
mg, 0.42 inmol, AKSCI, CA). After stirring at rt for
16 h, the reaction mixture was concentrated and
partitioned into DM 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-IPLC/MS system (Gradient: acetonitfile in
water, 30- 95%. in 3.6 min with a cycle time of 5 mm.a
shallow gradient from 40-68% of 



acetonitrile between 0 75-3 4 min. Flow rate: 100
mUmin, Mobile phase additive: 48 mM of ammonium
formate Column: Inertsir' CS, 30 x 50 mm, 5 urn
particle size) to give 60 mg (40%) of the title
compound, 2-trifluoromethyl-pyrimidine-4-carboxylic
acid {34(6-methyl- 15pyrazi
ne-2-carbonyl)-aminol-adamantan-l-y11-amide, 1H NMR
(400 MHz, CDC.13) ei 9 16 (s, 1H), 9.1.2 (d, .1 -5,0,
111:), 8.6 (s, 1H), 8.28 (d,/114, 7,80-7,75 (m, 2H),
2.6 (s, b, 5H), 2.42-2.36 (m, 2H), 2.23-2.17 (m, 8H),
1.77-1,73(m, 24). ESI-MS mlz: 460,9 (MH)', In a
similar manner to Example 180, Examples 112, 140 and
190 in Table 1 (below) were made from intermediate 2,
pyridine-2-carboxylic acid (3-amino-adama
Iltan-1-y1)-amide, 20Intermediate I, 6-methyl-
pyridine-2-carboxylic acid
(3-amino-adamantan-l-y1)-amide, and Intermediate 7,
pyrazine-2-carboxylic acid
(3-amino-adamantan-1-y1)-amide, respectively, Table 1
EXAMPLE STRUCTURE CHEMICAL NAME      NX-(1 ,3- a
damantylene)b 46-in ethyl pyridine-2-carboxamide)
EXAMPLE  



STRUCTURE N '. CHEMICAL NAME N,N"-(1 , 3 - adama n ty
1 e n e)b i 42- py ri din ecarboxami de) re'y    NN-(
1 ,3 - adamanty I one)bi3-chloio- b en zam i d el) 4 5
" , NY-(i,3- adamantylene)bi s(4- pyri di
necarboxamide) adamantylene)bi s(3 -eyanobenzami de)
Py ri di n e-2-carboxy lie  aci dP -(3 -ehl oro- b en
zoy I am in 0-a d am an tan - 1 -y1]-ami de 7 .1-
c-----)  , IH 



0.:--,"..,--, - N _.::.---- Pyri di ne-2-cal-boxyli c
acid benzoy I am in oya d a =an-1 -yli-amid
HN....-:v Pyridi n e-2- carboxyl i c acid { 3-f( 1 -m
e th y1-5 -th i ophen - 2-y1- I H-pyrazol e-3 -
carbonyl )-a in in o - a dam antan-1 -y1 } -am i de
EXAMPLE STRUCTURE --9 qi9 P Nzr. ,,...:,, ,,--,--,.. k
CHEMICAL NAME Pyri di ne-2-carboxyl i c add t 3
-[(5-furan-2-y I - I -methyl- I-methyl- -   -py r
azole-3-earbonyI)- ami no]-adamantan- I -yll - ami de 



10 ., ' n2 '----,,--.",, ' i N--;'/_.;:r-f-:i-.."
2-Niethyl-2Hi ndazole-3- carboxylic acid I 3-
[(pyridine-2-carbonyl)- amino]-adaman tan- 1 -vi amide
11 12 13    0 , %.":t ;:-'' --,r - .:,-- k...,:-. -
::, IV,AP-(1,3-adamantyle)bis(4- methyl-pyridine-2-
carboxamide) NN-(1,3- adamantylene)bquindine-2-
oarboxamide) N, AP-(1,3-
adamantylene)bis(quinoxane2-carboxamide) lit o H
'-'---s .. S-2. NN-(1,3-
adamantylene)bis(thiophene2-carboxamid0 



15 o, fr .',----k_1(; '',,'H-NZ--,--1:7'
o'----(---,--F NN-(1,3-adamantylene)bis(3-
fluorobenzamide)   EXAMPLE 16 STRUCTURE o H ,-  E;
CHEMICAL NAME NN-(1 ,3-adamantylene)bis(3-
methylbenzamide) 17 0..... -N-,:.---- \-./fri-t0.- '
s.t.-J  NN-(1,3-adarnantylene)bis(1-
methy1-1H-pyrazole-3- carboxamide) 18 19 20 



er , N-k1N ,E: H 4 -NN 0. ,.----7-----;
N--3-----)--.1-1 -H---- ---/N /J, o" -' .c.1-1,
5-Methyl-pyrazine-2-carboxylio acid {3-1(1-methy1-1
H-- pyrazole-3-carbonyl)-aminoy adamantan-l-ylyamide
Thiazole-2-carboxylic a cd {3- [(1
-methy1-1H-pyrazole-3-
carbony)-amino]adamantan1-ylyamide
6-Methyl-pyridine-2-carboxylic acid
{34(1-metnyi-li-ipyrazole-3-carbonyiyaminoladamantan-1
-ylyarnide 21 , -zr-:, F, ----1`.- ::
6-Methyl-pyrazine-2-carboxylic acid
(3-[(6-me1hyl-pyridine-2 -
carbonyi)-aminc]-adamantan1-ylyamide 22 00 ,-,.. .
',,, 



H c  6-Morpholin-41-yl-pyridine-2-  carboxylic
acid-{34(6-methylpyridine-2-carbonyiYaminoy
adamantan-l-yl}amide   EXAMPLE 23 .- I STRUCTURE q '-
fi---\ _ N -r._.-,," e ii'F --4-- -  CHEMICAL NAME
6-Trifitioromethyl-pyridine-2- carboxylic acid
(3-[(6-methylpyridine-2-carbonyi)-arnindj
-adamantan-1-yI}-amide 24 it6  o /. , N-A.,...,-,
...c)  



Pyridazine-3-carboxylic acid 13-[(6-methyl-pyridine-2-
carbonyi)-amino]-adamantan1 -0}-amide 25 26 27 .. ..
.. .. .r...,... V. .. 4, ....,Z.7.i 1 :  :  : : : : :
,. .. .. Si: : r_41. ",,,..."..4,.. .. 



.z. ,,,,_,",, .  ' .%. .04,,,, ,- .-"'--.,. .. .. ..

..'5.' ii 6-Cyanomethyl-pyridine-2- carboxylic acid
{3-[(6-methylpyridine-2-carbony1)-amino]
-aciarnantan-1-y1}-amide
6-Methyl-pyridine-2-carboxylic acid
{3-[(5-cyclopropyiisoxazole-3-carbony)-aminoladamantan
-l-y1}-amide [1,8]Naphthyi1dine-2- carboxylic acid
(3-[(6-methyi-pyridine-2-carbanyi)-amindi-adamantan-1-
y1}-amide 28 ,x, ,, t  .::: ,. 14-_.., ,-..: N
4-Methyl-pyrieline-2-carboxylic acid
(3-[(6-methyl-pyridine-2 -
carbohyi)-aminol-adamantan111}-amide 



29  ' " -, :. --\ ..._.,.:.
6-Wlethyt-pyridine-2-carboxylic acid
{34(2-methyl-oxazole-4-
carbonyi)-aminoj-adamantan1-y1}-amide   EXAMPLE ,...
STRUCTURE p, , .--N - ,= H er F -.4.-,..-  CHEMICAL
NAME 6-Methykpyridine-2-carboxylic add
[3-(3-41tiorobenzoyiamino)--adamantan-1- 0I-amide   ,
H v..e;.  



6-Meth0-pyridine-2-carboxylic acid {3-Risoxazole-5-
carbon01-aminol-adamantan1-01-amide 32 34 - N 1 N ir o
H N H H H 0 - -1',4 , 0--,---=. --; ,. , (5-,-.,...".
N N  6-Methyl-pyridine-2-cboxylic acid [3-(3-cyano -
benzoyiamino)-adamantan-1- 0Famide
6-Methyl-pyridine-2-carboxylic acid {3-[(benzofuran-5
- carbony)-amino)-adamantan1-01-amide
Quinoxaline.-2-carbox0ic acid
{34(6--metbyl-pyridine-2-
carbonyp-aminol-adamantan1-yiyamide 



35 . , ft 0 -.-. H i-7-1 ,.: 6fr-kl
Pyrimidine-4-oarboxylic acid {3-[(6-me1hyl-pyridine-2-
carbon0)-amino]-adamantan1-yI}-amide 36   k -<8
-'c...I  Benzothiazole-2-carboxylic acid
{34(6-methyl-pyridine-2-
carbon0)-aminol-adamantan1-y11-amide   EXAMPLE
STRUCTURE o :5If7j ' ,L,-- :, . 



% CHEMICAL NAME 1-Methyl-1H-indazole-3- carboxylic
acid
(3-[(6-methyipyridine-2-carbony[)-arninoladamantan-1-y
I}-amide 38 - o.---/---, 6Th---k .--NN- -"- - 1---H
o.Y,--f \..._,0 6-Methyl-pyridine-2-carboxylic  acid
(3-[(2,3-ciihydrothieno[3,4-b][1 ,4]dioxine-5-
carbonyi)-arninol-adamantan1111-amide 39 a-_, _
r.1.Nti,,,,-F--1,4.- -i-i o--'-'-,-- :,
6-Methyl-pyridine-2-carboxylic  acid
{3-[(5-methyl-isoxazole-3-
carbony0-aminol-adamantan1-yI)-amide 40 41 42 43
---k\r....ks-; r9 .,H s ..-- 01', 



1\1--- 0 N-N p.. "c'r;;p., N,t- N''' oj"---,---s--;---
rj-- il,z 6-Methyl-pyridine-2-carboxylic acid
13-[(thiazole-2-carbonyi)- aminol-adarnantan-1-0)-
amide Pyrazine-2-carboxylic acid {3-
[(6-methyl-pyridine-2-
carbonyi)-amino]-adamantan1-ylyamide
6-Methyl-pyridine-2-carboxylic acid {3-1(1-ethyl-1
H-pyrazole3-carbonyl)-aminoF adamantan-1-yI}-amide
6-Methyl-pyridine-2-carboxylic  acid
[3-(3-methoxybenzoyiamino)-aciamantan-lyi]-amide
EXAMPLE 44  STRUCTURE 0 0' k N,  CHEMICAL NAME
6-Methyl-pyridine-2-carboxylic acid
[3-(3-pyrimidin-2-ylbenzoyiaminc)-adamantan-1-
yi]-amide 45  ,  , 



6-Methyl-pyridine-2-carboxylic acid
[3-(3-chloromethylbenzoyiaminc)-aciamantan-1- 0}-amide
45 47 48  ,---- \ h..,...: H., P -- , N H 0 . nH
N---A____--.---- A ,  6-Methyl-pyridine-2-carboxylic
acid [3-(qclobutanecarbonyiamino)-adamantan-1-yl]-
amide 6-Methyi-pyridine-2-carboxylic acid
{3-[(3,3-difluorocyclobutanecarbo1yo-amincladamantan--
1-y1}-amide 6-Methyl-pyridine-2-carboxylic acid
{3-[{2-metnyicyciopropanecarbony1)-
amino]-adamantan-1-y0- amide 49 --  :,1 



, ",,,"e)   2-Nlettiyi-21-1-indazole-3- carboxylic
acid
{3-[(5-mottiyipyriciine-2-carbonyi)-amirioladamantan-1
-yI}-amide 50  0 N- , ,p N)1-- / .'
6-Chicro-imiciazo[1.2- a]pyr1dine-2-carboxylic acid
{3- [(6-methyl-pyridine-2- carbony)-amino]-adamantan-
1 -yll-amide   EXAMPLE 51 STRUCTURE CHEMICAL NAME
Imidazo[1,2-alpyridine-7- carboxylic acid
(3-[(6-methylpyridine-2-oarbonyi)-arnincjadamantan-1-y
lyamide 52 , .. _ _\\.--, `-,,,,,, 



Unidazo[1,2-alpyrdine-2- carboxylic acid
{3-[(6-methyl- . pyridine-2-carbonyi)-aminol-
adamantan-l-ylyamide 53 54 55 i :-.. 0 \ ,i ..r ..- ,.
J imidazorl ,2-alpyridine-6- carboxylic acid
{3-[(6-methyl- pyridine-2-carbonyl)
amnoadamantanlylyamide 6-Methyl-imidazo[1
a]pyridine-2-carboxylic acid {3-
[(6-rnethyl-pyridine-2-
carbony0-amino]-adamantan1-yI)-amide
5-Methyl-imidazo[1,2- a]pyridine-2-carboxylic acid {3-
[(6-methyl-pyridine-2-
carbony0-amincl-adamantan1-y0-amide 56 i? ...,t-- - q
.1%, N - ''''''?- N-- 



,, 7-Nletnyi-imidazoi1s2- alpy1dine-2-carboxylic acid
{3- R6-methyl-pyridine-2-
carbonyi)-aminol-adamantan111}-amide  (,), - ''lK -16`
z..1-' 6-Chicro-pyridine-2-carboxylic acid
{34(6-methyl-pyridine-2-
carbonyi)-aminoj-adamantan1-y1}-amide   EXAMPLE 58
STRUCTURE ?-:".`" ;c1I H ,_N _-.L, N,) Y-  CHEMICAL
NAME 6-Methyl-pyrazine-2-carboxylic add
{34(pyridine-2-carbonyi)- aminol-adamantan-1-yi}-
amide 59 ,g Ir \----' ,..,,tii-r -  H ------ 



,--, 0- -,------," . --,---''  Pyridine-2-carboxylic
acid [3- (3-fluoro-benzoylamino)- adamantan-l-yiyamide
60 62 P cz t- H N - N H " ,z2P-,. ,--,  o N N o 0-N N
Pyrimidine-4-carboxylic acid
{3-1(pyridine-2-carbonyi)- a mi nol-adamanta n-1-yl}V
amide 6-Pyrroiidin-1-yl-pyridine-2- carboxylic acid
{3-[(pyridine-2- carbony0-aminol-adamantan1-ylyamide
Benzo1cIisoxazole-3- carboxylic acid {34(pyridine-2-
carbonyp-aminol-adamantan1-yiyamide 63 \ ---1,H   



5-Methyl-pyrazine-2-carboxylic acid
{3-Rpyridine-2-carbonyiy a minoyadamanta n-l-yly amide
64  9 i-1r / "sr 0 -A r- :i,
Pyridine-2,6-dicarboxylic acid 2-methyiamide 6-({3-
Rpyridine-2-carbonylyaminoladamantan-l-yl}amide)
EXAMPLE 65 STRUCTURE ,Le- 0... 1- ,,-,'----i"- .,''w
,:"./ ,    CHEMICAL NAME 2-Methyl-benzoxazole-6- - 



carboxylic acid (3 [(pyridine-2-
carbonyi)-amincyadamantan1-ylyamide  0 :-E 0""" --- 1
H-Pyrr dop ,2-blpy ridine-5- carboxylic acid
{3-[(pyridine-2- carbonyi)-aminc]-adamantan1-ylyamide
67      69 , ." (--\,,---k0 '',N--)L. \\...A . " ,
---", ' z--; ot-----' c i , " % ....- V-,._,... ,-, N
'-''- : : ,:- ,'k e.'---k_ \---s"'': 



H c ,,,.,..i 0 2-Dihydro-1H-indole-5- carboxylic acid
{3-[(byridine-2- carbonyi)-aminoyadamantan1 -ylyamide
6-Methoxy-pyridine-2- carboxylic acid (3-[(pyridine-2-
carbonyi)-aminoyadamantan1-ylYamide 1-Methyl-1
H-indole-5 - carboxylic acid (3-[(pyridine-2-
carbonyb-amiboyadamantan1-y}arnide 70  0 . ,
6-(3-[(Pyridine-2-carbonyi)-
amiboyadamantab-1-yicarbamoy1)-34-dihydro-1Hisoquinoii
ne-2-carboxyiic acid tert-butyi ester , 71 :i:
Pyridine-2-carboxylic acid (3-
benzoyiamino-adamantan-1- y)-amide   EXAMPLE 72
STRUCTURE _P, \r",t;,j CHEMICAL NAME
6-Methyl-pyridine-2-carboxylic add
{3-{(pyridine-2-carbonyl)- a minej-adamantan-1-01- 



amide 73 11---.-\ j? N \--;'--N/"--- 0r----- J,-, \
Pyridine-2-carboxylic acid {3- [(5-methyl-iscxazole-3-
carbonyl)-anne]-ada mantan- 1-y11-amide 74 75 76 V1
------i'''AHN-'.--Nim -:-..s 0 ------., ---N-: ',:_,H"
N7----,::7'N-H --,,- 0-- '-,:-.- ' 7'--, 11N---4- H
H.:--3-  .,,."1(iN7-' N J. o-' Pyridine-2-carboxylic
acid {3- Rthiazole-2-carbony1)-a min*
adamantan4-y11-amidie 



Pyndme-2-carboxylic acid {3- Rthiophene-2-carbony1)- a
minol-adamantan-1 -01- amide Pyridine-2-carboxylic
acid {3- [(1-methy1-1H-pyrazole-3-
carben0)-aminol-adamantan1-ylyamide 77 0..",.
..fN-p'l-' .H \"---NH 4-"-- -,----),..0,t1
Pyridine-2-carboxylic acid {3- Risexazole-5-carbony1)-
amindj-adamantan-1-0)- amide 78 o r)---k Nr.---NI-1
---- C-11 Pyridine-2-carboxylic acid {3-
[(3-methyl-isoxazole-5-
carbonyl)-amino]-adamantan1-y11-amide   EXAMPLE 79
STRUCTURE ,9 H--- ---/ ' N, ..-.1;1 Ci-"4-i-,,, '1
?r." i i CHEMICAL NAME 2-Methy1-2H-indazole-3- 



" carboxyllc add (3-[(pyridine-2-
carbonyi)-aminol-adamantah1-yiyamide  o
Pyrdine-2-carboxylic acid [3- 80
'..--,i'1-rrq-----7t:\t" (3-methoxy-benzo0amino)-  o-
adamantan-l-ylj-amide  -   6.   A ..
Pyrdirie-2-carboxylic acid [3-
(4-methoxy-benzo0ami1o)-  0---------
adamantan-1-yll-amide   Pyncime-2-carboxylic acid [3- 



82 .1-1 (cydobutanecarbon0-amino)-  N H
adamantan-l-yil-amide   Pyridine-2-carboxylic acid (3-
83 .._,-/-,,,,.-:,. '_..r---/i
[(2,2-difluorocyciopropanecarbony 1)-  A .
amino]-adamantan-1-y0- amide  0, Pyrdine-2-carboxylic
acid [3- 84  FiN4?----t::::;
(cyclohexanecarbonyl-ammo)- adamantan-1-ylj-amide  ti
Pyridine-2-carboxylic acid [3-  ,,"-- 



(cydopentanecarbonylamino)-adamantan-1-01-  - amide
EXAMPLE 86 STRUCTURE ,-) ,,-;--O. 4.,,,' II.
ie.1,y,..,  ,14-:7 .",'N1..,/,\? \-- kr,
''--z::::'.''Rpyridine-2-carbonyl)-amino CHEMICAL NAME
6-Chforo-imidazo11 >2- aipyridine-2-carboxylic acid
{3- ]- adarnantan-l-y1}-amide 87   r, :
Unidazo[1,2-alpyriciine-7- carboxylic acid
{3-[(pyrdine-2- carbonyi)-arnino]-adamantan111}-amide
88 



90 N r2L/ y " .- - , Imidazo[1,2-alpyridine-2-
carboxylic acid {3-[(pyridine-2-
carbony[)-amino]-adamantan1-y1}-amicie
imiciazo[1,2-alpyridine-6- carboxylic acid
{3-[(pyridine-2- carbony[)-amino]-adamantan1-y1}-amide
6-Methyl-imiciazo[1,2- a]pyridine-2-carboxylic acid
{3- Rpyridine-2-carbonyl)-aminoladarnantan-1-y1}-amide
91 , 0 'J 7-Metnyt-imidazo[1,2-
a]pyridine-2-carboxylic acid {3- [(pyiidine
2-carhonyl) arnno1 adamantan-1-yI}-amide 92   N. -,-/
5-Wletbyt-imiciazo[1.2- alpyridine-2-carboxylic acid
{3- [(pyridine-2-carbony1)-aminoiadamantan-1-y1}-amide
EXAMPLE      93 , ' STRUCTURE 



9----- --,--"7' N' H  CHEMICAL NAME
Pyrimidine-4-carboxylic acid
[3-(3-fluoro-benzcylamino)- adamantan-l-y1Famide 94 \
o f  5-Methyl-pyrazine-2-carboxylic acid
[3-(3-fluorobenzoyiamino)-aciamantan-1- yq-amide 95
97 , _J ir ' '.-- ,N'N-H .-. 0   ,. " ii'N, ---4?(
,N--,..----,',H H4---`,./N- 0411--N \
Pyrazine-2-carboxylic acid [..)-
(3-fiuoro-benzoylamino)- adamantan-1-yll-amide 



6-Methyl-pyrazine-2-carboxylic acid
[3-(3-flucrobenzoyiamino)-adamantan-1- yij-amide
1-Methyl-lii-pyrazole-3- carboxylic acid [343-fluoro-
beilZOylairlit10)-adaMa iltail-1 - yij-arnide  98 0 -1
7- ---t,i ''' s 6-Chloro-imidazo[1,2-
a]pyridine-2-carboxylic acid [3-
(3-fluorc-benzoylamino)- adamantan-l-y1j-amide
imidazo[1,2-ajpyridine-7- carboxylic acid
[3-(3-fluoroberizoyiamino)-adamantan-1- 01-amide
EXAMPLE 1 00  STRUCTURE n r- \ --A,--7---Q
\"/,,i--.k-i CHEMICAL NAME imidazo[1,2-a1pyridine-2-
carboxylic acid 13-(3-flucrobenzoyiaminc)-adamantan-1-
yl]amide 101 



0 NI  ,-,N-1'', -N imidazo[1,2-alpyridine-6-
carboxylic acid [3-(3-flucrobenzoyamino)-aciamaritan-1
- yij-amide 103 104 - 102 Fj c.rj , . 0  <- \-----:::,
N , , --),... ,--, 6-Methyl--imidazo[1,2-
a]pyridine-2-carboxylic add [3-
(3-flucro-berizoylamino)- adamantan-1-yl]-amide
5-Methyl-imidazo[1,2-a]pyridine-2-carboxylic acid [3-
(3-fluoro-benzoylamind)- adarnantan-l-yli-amide
7-Methyl-imidazo[1,2- a]pyridine-2-carboxylic acid [3-
(3-fiuoro-benzoylarnino)- adamantan-1-yI]-amide 



105   N ' \c'--'jfli ;/1., , Pyrazine-2-carboxylic
acid {3- [(pyridine-2-carbony1)-arnino]-
adarnantan-1-0}-amide 106  riC ,, ,,.. H - ,,, Ft0 1 \
1--4'1 v- _2----cH.,,, 1.1 C' N ,
2,6-Dimethyl-pyrimidine-4- carboxylic acid
(3-[(pyridine-2- carbony1)..armnoj-adarnantan-1-
01-amide   EXAMPLE 107 STRUCTURE 



-N irr'\_-----=(u, e4tN ..A....,-,. CHEMICAL NAME
2-Methyl-pyrimidine-4-carboxylic acid
{3-{(pyridine-2-carbanyi)-
aminoj-adarnantan-l-yI}-arnjde 108 P 0Hr--'?Li 'Nr-,--
;-,H r.:------\e iN'N;--;-- F
4-Fluoro-pyricline-2-carbmo4c
acid(3-[(pyridirie-2-carbony1)-
amino]-adarnantan-l-yil-arnide 110 111 109 Q,N
H.42-'-'4k,-;-4, /. '\.% --:HQ.. & Py
idine-2-carboxylic add {3,- ale-3- methy1-1-1-pyrzo d1
carbony1)-arnincl-adaniantan-1- y1}-amide
Pyridine-2-carboxy1ic add {3- (2-
methy1-thiazole-4-carbony1)-
aminol-adarnantan-1-y1}-amide
5-Fluoro-pyridine-2-carboxy1ic acid
{3-{(pyridine-2-carbanyi)-
arninol-adarnantan-1-y1}-amjde 



112 o are 2-Trifiuorornethyl-pyrimidine-4- carboxylic
acid (3-((pyridine-2-
carborly1)-amincl-adamantan-ly1}-arnide 113 "- -%,.NF
1-if.i,.....r.---4s--.F ,   ----0 :1 4-
Trifluoroinethyl-pyrimichne-2- carboxylic acid
(3-[(pyridine-2- carbonyl)..arnirioj-adarnantan-1-
AI-amide   EXAMPLE 114 STRUCTURE ( ," H,. ,,.'N-cii, 4
CHEMICAL NAME 6-Methyl-pyridine-2-carboxylic acid
[3-(3-dimethylaminc - benzoylaminc)-adamantan-1-
A-amide  ,     F?Nv L...,N CH,  



6-Methyi-pyridine-2-carboxylic acid
{34(pyridine-3-carbonyi)- a minoj-adamanta n-l-yly
amide 116 117 P :, , aft --1-,...- ? . - -' iiNH    %
_,." ,, N ---11 0 i,  , H, ,  Ne' (- ''.`,. ----- \--
.: CH, 



6-Methyl-pyridine-2-carboxylic acid
{34(pyridine-4-carbonyi)- aminol-adamantan-l-yl}.-
amide 6-Methyl-pyridine-2-carboxylic acid
{3-[(6-aminopyridine-2-
carbony)-amino}-adamantan1-yI)--amide
2,6-Dimethyipyrimidine-4- carboxylic acid
{3-[(6-methyipyridine-2-carbonyi)-amincladamantan-1-yl
yamide 119 :.: , \ 2-Methyl-pyrimidine-4-   carboxylic
acid {34(6-methylpyricline-2-carbonyi)-amino},
adamantan-l-yI}-amide 120 ----P _i,,. K4 Ni. 1 H,C %
-----/Ns--; 11 s H  6-Metbyl-pyridine-2-carboxylic
acid {3-1(thiazole-4-carbony1)- aminol-adamantan-l-A-
amide   EXAMPLE 121 STRUCTURE -v 



H.,11 -.----'-- ,-,',,,\ CHEMICAL NAME
Pyrimidine-2-carboxylic acid {34(6-methyl-pyridine-2-
carbonyiYaminol-adamantan1-ylyamide 122 -ii,, ,--e*
-----,;"  ,ii Benzoxazoie-5-carboxylic acid
{3-[(6-methyi-pyridine-2- carbonyi)
aminc]-adamantan1-11}-amide 123 124 125 Hi ,::----
,r),,.,...ri " =,,,,, ,--- ,...r.,- -,r..,-- HN,r -N
i'r __,..,.... -'  -) 0Hr7; 



i "-,:.'-, \--...H1 , N--,,,,,,-; i AF CH, [1
,611\laphthyridine-2- carboxylic acid
{3-[(6-methyipyridine-2-carbonyiYaminoladamantan-l-yly
amide 6-Methyl-pyridine-2-carboxylic acid
{3-[(2,3-dihydro- benzoll ,4)dioxine-6-carbony1)-
aminol-adamantan-1-0}- amide 6 -Methyl-py ridine-2-
carboxylic acid {34(4-fluoropyridine-2-
carbonyiyaminol-adamantan1-ylyarnide 126 (-H   ..7
,-.e.' r-----\, ,;/';N-, \\N-*, \---,`..-K ,
4,6-Dimethyi-pyridine-2- carboxylic acid
{31(6-methylpyriciine-2-carbonyiy-aminoladamantan-l-yl
}amide 127 _ vr, -,----`."---..--:- ---,k
,-cli._.N,\4: H 4-"-- 



F3,.. 6-Metnyi-pyridine-2-carboxylic acid
{3-1(1,5-dimethyk1Hpyrazole-3-carbonyiyaminoladamantan
-l-ylyamide   EXAMPLE 128 H,C. STRUCTURE -----\/-----
c'-'(' A-- :. , -, H,-- CHEMICAL NAME
6-Methyl-pyridine-2-carboxylic acid
{3-[(4-methoxypyridine-2--
carbonyi)-aminol-adamantari1-ylyamide  129  r e,------
--4. N---.,-_,   N-  --', N,.' " f:
6-Methyi-pyridine-2-carboxylio acid
{34(3-fluoropyridine-2-
carboriy)-amincl-adamantan1-yI}-amide 131 132 Hsc 



,.. , ,--R.: --k-N YN Cz-4, 4---- N --A------7 '/,--
---I ., ; \,..----r !,, 0OH \       ./i," 'w' ''
6-Methyl-pyridine-2-carboxylic acid
{3-1(5-methylpyridine-2-
carbonA-aminel-adamantan1-yI}-amide
4-Trifluoromethyl-pyrimidine-2- carboxylic acid
{3-[(6-mothylpyridine-2-carborly)-amino)-
adamantan-l-y1}-amide 6-Methyl-pyridine-2-carboxylic
acid {34(4-hydroxypyridine-2-
carbony0-aminol-adamantari1-yl}-amide 133 .,- _ N ---
- i r'''t4 -N Pyridine-2,6-dicarboxylic acid 2-amide
6-({34(6-methylpyricline-2-carbonyi)-aminoladamantan-1
-y1)-amide) 134 _ 



- E "---'-''' 6-Metbyl-pyridine-2-carboxylic acid
(34(6- hydroxymethylpyridine-2-
carbonA-aminel-adamantan111}-amide  EXAMPLE 135
STRUCTURE - eNHN___ \ / ,   CHEMICAL NAME
6-Methyl-pyridine-2-carboxylic add
{3-[(6-fluoropyridine-2-
carbonyh-aminol-adamantan1-ylyamide  0
.N5---,,A-------;.i-i' -H-------'
6-Methyi-pyridine-2-carboxylic acid
{3-[(2-methyi-thiazole-4- carbonyi)
amino]-adamantan1-11}-amide 138      139 , P' ' , - F
V; 



-;i;- N,.. - / bt ,?(,k.,q ' -P:.-"'/..4--N kk
'-''?:'b ".i 5-Fluoro-pyridine-2-carboxylic acid
{34(6-methyl-pyridine-2-
carbonyiyaminol-adamantan111}-amide
6-Methyl-pyridine-2-carboxylic acid
{3-[(4-bromopyridine-2-
carbonyh-amino}-adamantan1-ylyamide
6-{34(6-Methyl-pyridine-2-
carbony0-ardnol-adamantan1-ylcarbamoyl}-pyridine-2-
caiboxylic acid methyl ester  140 er-?''' N. F. Cmt r
2-Tritluoromethyl-pyrimidine-4- carboxylic acid
{346-methylpyriciine-2-carbonyh-aminoladamantan-l-ylya
mide  ',i;--:-.--, HL_)   141 ri--10 4,-ic,: N,
r")","0,,----- "r 6--i, 4-Methyl-pyrimidine-2- 



carboxylic acid
{3-[(6--methyipyridine-2-carbonyh-aminoladamantan-l-yl
yamide  EXAMPLE 142  STRUCTURE ,,  -c.z-, CHEMICAL
NAME 6-Methyl-pyridine-2-carboxylic add
{34(6-acetylpyridine-2-
carbonyi)-aminol-adamantan1-yiyamide 143  0     c'i,
6-Methyi-pyridine-2-carboxylic add
{3-[(6-(1-hydroxy-etnyhpyriciine-2-carhonyi)-aminolada
mantan-l-yI}-amide 144 145 146 - 1,-- N--' k, ,.--,.. 



0 p4----, -4.;, E:'-i-'----1 4-- , ;,L Fr'??- C7-1,
'-, , ,, ,; li, -,--- .1 '' -., (-' _a, , ft il , .,--
,..., '   6-Methyl-pyridine-2-carboI o acid
{34(6-(1-hydroxy-1- methyl-ethyi)-pyridine-2-
carbonyh-aminol-adamann- 1-y1}-amide
N.AP-(1,3-adamantylene)bis(6- methyi-pyrazine-2- 



carboxamide) 6-Methyl-pyrazine-2-rboxylic acid
[3-(3-methoxybenzoyiamino)-adamantan-1- yil-arnide 147
-7 , H1 'N   ",  6-Methyl-pyrazine-2-carboxylic acid
[3-(3-ethoxy- benzoyiamino)-aciamantan-1- yij-amide
148 ,.; c ,,,- ,-4.;  i'
6-Methyl-pyrazine-2-carboxylic acid
[3-(2,5-difluorobenzoyiamino)-adamantan-1- A-amide
EXAMPLE 149  STRUCTURE 



f" ---- : --7---;ci Ft%;z-_, 2-I.'"Naft i--- -F
CHEMICAL NAME 6-Methyl-pyrazine-2-carboxylic add
[3-0-chloro-4-fluorobenzoyiamino)-adamantan-1- A-amide
150  HI,:;; - ., k`,,,./ . :E: -.. 1\,-
6-Methyi-pyrazine-2-carbonrlic add [3-(2-fitioto-3-
trifiLioromethyi-benzoylamino)- adamantan-1-y1j-amide
152 153 ,A , "-,-.,"1 N --, d: - - ki,_ j-r-i , ,
M4T,ti 



Hr.4,4:= , ,0 mc ,_ , k,0--,,H
6-Methyl-pyrazine-2-carboxylic acid
{3-1(6-methoxy-pyridine2-carbony1)-aminoladamantan-l-y
lyamide 6-Methyl-pyrazine-2-carboxylic acid
[3-(3-chloro-2-fitioto- benzoyiamino)-adamantan-1-
4-amide 6-Methyl-pyrazine-2-carboxylic acid
{34(4-metnoxy-pyridine2-carbony1)-amincdadamantan-1-yl
yamide 15,4  - e    r-r--; ;-,Ni_.;, - Y,. .k...--?--
r4  6-Methyl-pyrazine-2-carboxylic acid
{3-[(2-methoxy-pyridine4-carbony1)-aminoF
adamantan-1-y1}-amide 155 H,C H 5(-",,- ,, v_..... N:
6-Metnyi-pyrazine-2-carboxylic acid
{3-1(2-ethoxy-pyridine-4-
carbonyi)-aminol-adamantan1-y11-amide  EXAMPLE 156 



H.c. STRUCTURE 3...,o ,% CHEMICAL NAME
6-Methyl-pyrazine-2-carboxylic add
{34(2-methyl-pyridine-4-
carbonyi)-aminol-adamantan1-yiyamide 157   ,-1.,  0
6-Methypyrazine-2-carboxylic add
{3-[(2-methyl-thiazole4-
carbonyD-amino]-adamantan1-y1}-amide 159 160 1 % 1 t 0
- F t , HN, :. ; '  ---; ; 



i ,,,..0-c,i, ,L,,,,---., ,,   y."/". '' \I'
6-Methyl-pyrazine-2-carboxylic acid
[3-(3-fitioro-5-methylbenzoyiamino)-adamantan-1-
A-amide 6-Methyl-pyrazine-2-carboxylic acid
[3-(4-fluom-3-methoxybenzoyiamino)-adamantan-1-
4-amide 6-Methyl-pyrazine-2-carboxylic acid
{34(2-fluoro-pyridine4-
carbony0-aminol-adamantan1-yiyamide 161   t L -  %,,"
--; . .: 6-Methyl-pyrazine-2-carboxylic acid
[3-(5-chloro-2-fluorobenzoytamino)-aciamantan-1-
yq-amide 162 ;  i; > H ,-.= ,--. 



r `'-'-'' /, ,,..,' 6-Metnyi-pyrazine-2-carboxylic
acid [3-(3-difluoromethoxy- benzoyiamino)-adamantan-1-
A-amide  EXAMPLE 163  STRUCTURE , HN- m" H ," "
CHEMICAL NAME 6-Methyl-pyrazine-2-carboxylic acid
[3-(3-chloro-5-fittorobenzoyiamino)-adamantan-lA-amide
1 Nt , .o 1-i E: / % x'-'
6-Methyi-pyrazine-2-carboxylic acid
{34(6-fluoro-pyridine-2-
carbori0-amincyadamantan1-yI}-amide 



165 166 167 .::. .:. i o .:,-... :6.., k Jr \ :. , : ,
.:. :I : (...,,, 1:: 0 '""N ,,,, -, .: .:: ..;:,.. :
`"%-.14: : ::.. .:.: 



: 11:: : 6-Methyl-pyrazine-2-carboxylio acid
{34(5-methyl-pyridine-3-
carbonA-aminol-adamantan1-y1}-amide
6-Methyi-pyrazine-2-carboxylic acid
[3-(4-fluoro-3-methylbenzoyiamino)-adamantan-1-
yq-amide 6-Methyl-pyrazine-2-carboxylic acid
[3-(2-fluoro-3-methoxybenzoyiamino)-adamantan-1-
yil-amide 168 ;;,o' r i 11 ' 1-iN.. _, ' ,. ,
6-Methyl-pyrazine-2-carboxylic acid
{3-[(3-methyl-pyridine-2-
carbori0-aminc]-adamantan1-yI}-amide 169   : - h
6-Metnyi-pyrazine-2-carboxylic acid [3-(2-fitioro-5
trifiuoromethObenzoylamino - adamantan-1-yll-amide
EXAMPLE 170 STRUCTURE 



I h, , N CHEMICAL NAME 6-Methyl-pyrazine-2-carboxylic
acid {34(5-chloro-pyridirie-3-
carbonyiYamincyadamantan1-y}-amide 171 oHP ,-.1?J--;
,-.., N 'Lil'"3 k. ir,NY CH.,
6-Methyi-pyrazine-2-carboxylic acid
{3-[(4-fluoro-pyridine-2- ca rbon yi)-aminc]-ada
mantan1-ylyamide 172 173 174 Nc, -; .4j 0 ,)-- --N
H.N,,..\-ci-t, --L. '7-- r-H 0,, ;.4
Pyrimidine-2-carboxylic acid  {3-1(6-meth
yi-pyrazine-2- 



carbonyi)-aminoyadamantan1-ylyamide
2-Methyl-pyrimidine-4- carboxylic acid {3- [(6-meth
yipyrazine-2-carbonyi)-amino)- adamantan-1-ylyamide [1
,61Naphthyridine-2- carboxylic acid
{3-[(6-methyl-pyrazine-2-carbonyiyamincl-adamantan-1-y
lyamide 175 H ,t: N..----,,,.. 1- _ ,.----/'`''''i. o
Benzoxazole-5-ca rboxylic acid {3-[(6-meth
yi-pyrazine-2- carbonyiyamincl-adamantan1-ylyamide 176
--p-o If .! ...--,"I,.6i ,,,, :, CH,
6-Metbyi-pyrazine-2-carboxylic acid {3-1(4-bromo-pyrid
ine-2- carbonyi)-aminoyadamantan1-ylyamide  EXAMPLE
1'77 STRUCTURE , -----,7 HN 



-NH,- ,-) CHEMICAL NAME 6-Methyl-pyrazine-2-boxylic
add [3-0,4 tl 0 r0- benzoyiamino)-adamantan-1-
yiyamide 178 , NH J-.. i' - ii-----k" \,,--N
6-Methyi-pyrazine-2-carboxylic acid
{3-[(2-bromo-pyridine-4-
carbony)-aminc]-adamantan1-ylyamide  1 79 1 81 .--;
,---- ze / /-, ,;i. :4---,--- -c) ,[ -i: - : HN ,--., 



i, , _..ii dP , 6-Methyl-pyrazine-2-carboxylic acid
{34(5-fluoro-pyridine-2- carbonyi)-aminoyadamantan- 1
-yl}-amide 2-Trifluoromethyl-pyrimidine-Al- carboxylic
acid {3-[(6-methylpyrazine-2-carbonyi)-amino]-
adamantan-l-y1}-amide 4-Trifluoromethyl-pyrimidine-2-
carboxylic acid
{3-[(6-methyipyrazine-2-carbony)-aminc]adamantan-1-yly
amide 182  --,,----. 2i---- HN ---,--:-.--k---.-, -
7,,,,,,, CH, i -_,,,, 4-Methyl-pyrimidine-2-
carboxylic acid [3-(3-flucrobenzoyiamino)-aciama
ntan-1-y]-amide 183 HN ,---- i  ii. -...,,..N
2-Metnyi-pyrimidine-4- carboxylic acid
[3-(3-fluoroberizoyiamino)-adamantan-1- yiyamide 



EXAMPLE      184 , STRUCTURE 'IP hN.---' ....,..,4 ,i
CHEMICAL NAME 4-Trifluor methyl-pyrimidine-2-
carboxylic acid
13-(3-fluorobenzoyiamino)-adamantan-lyil-amide 185 , ,
H HN ; 0,--0 s F Pyrazine-2-carboxyiic acid {3-
[(5-fluoro-pyridine-2-carbony1)-
aminoyadarnantan-1-y1)- amide 186 137      188 , ---;
N.--\,r---\\,,Br l!Hq, 



isl 0, N'e".' H4".' --'-' 0N i".",,/J.1 .-,.,  H v.?
Pyrazine-2-carboxylic acid {3- [(2-bromo-pyridine-4-
carbonyi)-aminol-adamanten111}-amide
Pyrazine-2-canboxylic acid {3- [(2-methyl-thiazole-4-
carbonyi)-amino}-adamantan1-ylyamide
Pyrazine-2-carnoxylic acid {3-
[(5-cyciopropy1-211-pyrazoie-3 -
carbonyi)-aminol-adamantan1-ylyamide 189 - 10 if H\\ T
- H Nl'',1i ,.,k,.. "-,..14 4-Methyl-pyrimidine-2-
carboxylic acid {3-[(pyrazir- 2-carbonyI)-amino] -ad a
ma ntan-l-yI)-amide 190 _ \;: G:
2-Trit1uorometnyl-pyr1midine-4- carboxylic acid
{3-[(pyrazine2-carbonyI)-amino]adamantan-l-ylyamide 



WO 2010/011570PCT/US2009/050934 EXAMPLE 191 STRUCTURE
rcr-i  4CH ;::-.7"-V --r-', HNi ; ...,-,,
7.,,,,....---0 ,,---/,' F CHEMICAL NAME
2-Methyl-pyrimidine-4- carboxylic acid
(3-[(5-fluoropyridine-2-carboriyi)-arninoladamantan-1-
ylyamide 192 HN o tN  \
4-Trifluoromethyl-pyrimidine-2- carboxylic acid
{3-[(2-methylpyrimidine-4-canbonyi)-amino]adamantan-1-
yI}-amide 193 194 195   - HN ,k r,---'---y-o 



N,,A i rr"-- :( " HI?1 ri"'0 H1',4 ."-c ---. ..__ --
CH. -,Ha 1 N z! -."-,: N 2-Methyl-pyrimidine-4-
carboxylic acid
{3-[(4-methyipyrimidine-2-carbonyi)-amino]adamantan-1-
ylyamide 4-Methyl-pyrimidine-2- carboxylic acid
{3-[(pyrimiciine4-carbony1).-aminoiaciamantan-1-y}amid
e Pyrimidine-4-carboxylic acid
{3-1(5-11uoro-pyridine-2-
carbonyi)-aminol-adamantari1-ylyamide 196 /4 , HI?1
rk-y" '0 .- N Nr\ H. f; F 



,..---,c i'F' 4-Trilluoromethyl-pyrimidine-2-
carboxylic acid {31(pyrimidine4-carbonyI)-aminoF
adamantan-1-yI}-amide  Example 197:
6-Nlorpholin-4-yl-pyridine-2-carboxylic acid
[31(pyridine-2-carbony1)- aminol-adamantan-l-y1)-amide
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-pyridine-2-carboxylic acid
-[(pyridine2-carbony1)-amino]-adamantan-1-y1}-amide
(Intermediate 4 20 mg, 005 mmol), DMA (1.0 5mL),
morpholine (0.05 mi..) and cesium carbonate (60 mg,
0.15 al mol). The mixture was heated at 180 'V under
microwave irradiation for 15 minutes The reaction
mixture was cooled to room temperature. Solvent was
removed in a high performance solvent evaporation
system HT-4X (Cienevac Inc., supra) The residue was
dissolved in DCM (2 mi.), washed with aq. 1 N NaOH (2
m1,) and water (2 x 2 mit) After 10removing the
solvent, the residue was purified on a RP-HPLCIMS
purification system (Gradient: acetonitrile in water
with a cycle time of 5 mM. Flow rate: 100 mL/mM.
Mobile phase additive: 25 mhil of ammonium acetate
Column: inertsils C8, 30 x50 mm, 5 pm particle size
(Ca, Sciences, Tokyo, Japan)) to afford 13 mg of the
title compound, 6- morphol i n-4-' 1 -py ri di
ne-2-carboxyI i c acid t
3-[(pyridine-2-carbony1)-amino]-adamantan- I -
15yll-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: 5.0
mlimin. Mobile phase additive: 30 m1V1 of ammonium
formate. Column: inertse CS, 50 x 4,6 mm, 3 pm
particle sizeSciences, Tokyo., japan)). Retention
time: 1.2.6 min; purity (UV,54). 95%; .ESI-MS mlz:
462.1 (M+H)': 20In an analogous manner to Example 197,
Examples 198-203 in Table 2 (below) were synthesized
from Intermediate 4 and commercially available amines
on 0.05-0.3 111111 0 I scales Examples 204-211 in
Table 2 (below) were synthesized from Intermediate 5
and commercially available amines on a 0,05 mmol
scale; and Examples 212-219 in Table 2 (below) were
synthesized from intermediate 6 and commercially
available amines on a 0.05 mmol scale Example
220:(3-Methoxy-propylamino)-pyridine-2.-earboxylie
acid 3-(pyridine-2-
carbony1)-amMoi-adamantart-11-3,-Pramide N,0 HN- rj,4
N H 



WO 2010/011570PCT/US2009/050934 Example 220 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-pyridine-2-carboxy1ic acid 3-[(pyridine-
52-cafbony1)-aminol-adamantan-1-y1}-amide
(Intermediate 4, 20 mg, 0.05 mmol), copper (11) oxide
(20 mg, 0.2 mmole), DMA (1 mL), 3-methoxy-propylamine
(0.05 mL) and cesium carbonate (120 mg, 0.3 MT110i )
The mixture was heated at 230 'C under microwave
irradiation for 30 min. Solvent was removed in Genevac
The residue was dissolved in DCM (2 washed with aq. 1
N NaOH mL), and water (2 x 2 mL). After removing the
10solvent, the crude product was purified on a
RP-El:PLC/MS system (Gradient acetonitrile in water
with a cycle time of 5 min. Flow rate: 100 mLlmin.
Mobile phase additive: 25 inM of ammonium acetate.
Column: Inertsil''' CS, 30 x 50 mm, 5 Rm particle size
(GL Sciences, Tokyo, Japan)) to afford 3.9 mg of the
title compound, 6-(3-methoxy-propylami
no)-pyridine2-carboxylic acid
t3-[(pyr1dine-2-carbonyl)-aminoi-adamantan-
1-y1.1-amide. The product 15was quality checked (QC)
by LC-MS (Gradient acetonitdle in water, 30-90%, in 17
minutes with a cycle time of 2 min. Flow rate: 5,0
mUmin. Mobile phase additive: 30 mM of ammonium
formate. Column: inertsiF CS, 50 x 4.6 mm, 3 pm
particle size (GL Sciences, Tokyo, Japan)): Retention
time 1 29 mm ; purity (LIV254): 94'l4i; ESL- kISm i
464,6 (M+11, 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 mmol scales Examples 231-240 in 'Table 2
(below) were synthesized from intermediate 5 and
commercially available amines on a 0.05 mmol scale;
and Examples 241-252 in Table 2 (below) were
synthesized from intermediate 6 and commercially
available amines on a 0.05 mmol scale. Example 253:
6-1midazol-l-y1-pyridine-2-earboxy1ie acid
13-1(pyridine-2-carbony1)-- amino
-adamanlan-l-y1)-amide  WO
2010/011570PCT/US2009/050934 EX pie 253 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-pyridine-2-carboxylic acid
13-[(pyridine2-carbony1)-aminoj-ada antan-l-yI}-amide
(Intermediate 4, 20 mg, 0.05 mmol), copper (n)
acetoacetonate (20 mg), DMA (1 mL), imidazole (50 mg,
(173 mmol) and cesium carbonate (60 mg, 0 15 mop The
mixture was heated at 180 'V under microwave
irradiation for 15 minutes, Solvent was removed in a
high performance solvent evaporation system HT-4X
(Geneyac, Inc.., supra). The residue was dissolved in
DCM (2 inf.), washed with aq. 1 N  10 NaOH (2 and
water (2 x 2 After removing the solvent, the residue
was purified on a RP-1-11PLCIMS system (Gradient:
acetonitrile in water with a cycle time of 5 min. Flow
rate: WO UM in Mobile phase additive: 25 mM of
ammonium acetate. Column: Inensill C8, 30     x 50 mm,
51.un panicle size (GI. Sciences, Tokyo, Japan) to
afford 4 5 mg of the title compound,
6-imidazol-1-yl-pyridine-2-carboxylic acid
t3-[(pyridine-2-carbony1)-amino]- 5adamantan-l-yl ;
-amide. ESI-MS miz: 443.5 (IM-i-H). In an analogous
manner to Example 253, Examples 254-255 in Table 2
(below) were synthesized on a 0.05 inmol reaction
scale from Intermediates 5 and 6, respectively. Table
2    



EXAMPLE  STRUCTURE  CHEMICAL NAME
6-Morpholin-4-yl-pyridine-2- oarbwojlic acid
{3-1(pyridine-2- oarbony1)-aminoi-adamantan1-y1}-amide
197       198    6-(4-Methyq-piperazin-1-0-
pyridine-2-carboxylic acid {3- Rpyridine-2-carbon y0-a
min* adamantan-1-0}-a mide    



199    6-(3-Dimethyla mino-pynic !din
-1 -y0-pyridine-2-carbox),4i IC acid
{3-[(pyridine-2-carbonyO- a mino)-ada ma nta
n-l-y1}-amide
4-Hydroxy-3,4,5.6-tetrahydro2H-[1,2]bipyridiny1-6-
carboxylic acid {3-1(pyridine-2-
earbony1)-aminoi-adamantan1-yq-amide
6-(3-Hydroxy-pyrrolidin-1-y1)- pyridine-2-carboxylic
acid 0-
l(pyridine-2-carbonyi)-amincladamantan-1-y1)-arnide



6-[(2-Hydroxy-ethyl)-methylamino]-pyridine-2-carboxyii
c acid {3-[(pyridine-2-carbony1)-
amino]-adamantan-1-y1}-amide
6-(3-Hydroxy-propylamino)- pyridine-2-carboxylic acid
{3- Rpyridine-2-carbon 0)-a min* adarnanta fl-
-y1)-amide 6-[(2-Dimethylamino-ethyl)-
methyi-aminoi-pyridine-2- carboxyiic
acid{3-[(6-methylpy1dine-2-carbony1)-amino]-
adamantan-l-y1)-amide 6-(3-Hydroxy-pyrroiidin-1-0-
nyridine-2-carboxylic acid{3- (6-metnyi-pyridine-2-
carbonyI)-aminol-adarnantan1- 0-amide
4-Hydroxy-3,4,5,6-tetranyciro2i-141,2]bipyriclinyi-6`-
carboxyiic
acid{3-[(6-methyl-pyridine-2-carbony1)-amino]-adamanta
n-111)-amide
6-[(2-Methoxy-ethyi)-methylamino]-pyridine-2-carboxyfi
c acid{3-[(6-methyl-pyrd ine-2- carbonyI)-a min o]-ada
ma nta ri-  6-(2-Hydroxy-ethylamino)- 208" 41
Vpyridine-2-carboxylic acid {3- [(6-methyl-pyridine-2-
carbonyI)-aminoFadamantan-
6-[(2-Hydroxy-ethyl)-methyl- a
mino]-pyridine-2-carboxylic 209 j acid
[3-[(6-methyl-pp-id e-2- carbonyI)-amino]-adarnantan1-
itarnide 6-(3-Hyd roxy-propylamino)- pine-2-ca
rboxylic acid C3- 210    6-Morphciin-4-yi-pyridine-2-
carboxyiic acid
{34(.6-methyl-pyridine-2-carboriy1)-arninol-adarnantan
-1-yiyarnicie 6-(2-Hydroxy-eth&mino)-
pyridine-2-carboxylic acid [3-
(3-fluoro-benzoyiaminc)- adarnantan-l-yil-amide
6-[(2-Hydroxy-ethyl)-nriethylaminol-pyridine-2-carboxy
ile acid [3-(3-fluorobenzoylamino)-adamantan-1- _
6-(3-Hydroxy-propylaminc)- pyridine-2-carboxylic acid
[3- (3-fluoro-benzoyiaminc)- adarnanta n-l-yil-amide



6-Morpholin-4-yi-pyridine-2- carboxylic acid
[3-(3-fluorcbenzoylamino)-adamantan-1- y1)-amide
6-(4-Methyl-piperazin-1-y1)- pyridine-2-carboxylic
acid [3- (3-flucro-benzoyiamino)-
adamantan-1-yil-amide  6-(3-Dirnethyla
minc-pyrrolidin1-y)-pyridine-2-carboxyiic acid
[3-(3-fluorc-benzoyiarnino)- adannantan-1-yli-arnicie
4-4-10roxy-3,4,5,6-tetrahydro2H-[1,2]bipyridinyi-6`-
carboxylic acid
[3-(3-fluorcbenzcylamino)-adamaritan-1- yll-arnide
6-(3-Hydroxy-pyrrciidin-1-0-        p yid ine-2-ca
rboxylic acid [3- CH (3-flucro-benzoylarnino)- adaman
ta n-1 -y1)-amide 8-(3-Methoxy-propylaminc)-
pyridine-2-carboxylic acid {3-
E(pyricline-2-carbonyi)-amino]- adamantan-1-yil-amide
-[(3-Dimettiyiamino-propyl)- methyi-aminci-pyridine-2-
carboxyiic acid {3-[(pyridine-2-
carbony1)-aminol-adamantanl-yq-amide
6-(2-Dimethylaminoethylamino)-pyridine-2- carboxylic
acid {3-1(pyridine-2-
carbony1)-aminoi-adamantan1-0-amide
6-(2-Acetylamino-ethylamino)- ,.,pyridine-2-carboxylic
acid 0- - ."
l(pyridine-2-carbonyi)-amincladamantan-1-y1)-amide
6-(2-Methoxy-eth yia mi no).- pyrid ine-2-ca rboxylic
acid {3- Rpyridine-2-carbon yi)-a mi
netadamantan-1-yiya mide
6-[(2-Methoxy-ethyp-metnyiaminol-pyridine-2-carboxyiic
acid {3-Rpyridine-2-carbony1)-
aminol-adamantan-1-y1}-amide
6-(3-Dirnethylaminopropylamino)-pyridine-2- carboxyiic
acid {3-(pyridine-2-
carbony1)-aminol-adarnantanl-yiyamide 



6-[(2-Dimethylamino-ethyl)- methyl-amino]-pyridine-2-
carboxyiic acid {3-[(pyrdine-2-
carbonyI)-amino]-adarnantan1- i)-amide
64(S)-2-Hydroxymethyl- pyrrol id in-
1-yI)-pyriciine-2- carboxyiic acid {3-[(pyridine-2-
carbony1)-amino]-adamantan1-y1}-amide
6-((R)-2-Hydmxymethyi- pyrrol id in-1-yI)-pyridine-2-
carboxyiic acid {3-[(pyridirie-2-
carbony1)-aminc]-adamantan-  6-((S)-2-Carba moyi-
pyrrold in1-yi)-pyrid ine-2-carboxyiic acid {3-[(py
rid ine-2-ca rbon a mino]-ada ma nta n-1-yiyamide
6-(3-Methoxy-propyiamina)- pyridine-2-carboxylic acid
{3- -[(6-methyl-pyridine-2-
carbony1)-amino]-adamantari- -,,,,           232
6-(2-Dimethylaminoethylamino)-pyridine-2- carboxylic
acid
(3-[(6-methyl-pyridine-2-carbony1)-amine]-adamantan-1-
v1 -amide     6-[(3-Dimethylamino-propy1)-
methyl-amino]-pyridine-2- carboxylic acid
{3-1(6-methyl-pyridine-2-carbony1)-amincd-
adamantan-1-yli-amide i- nt
c6-(2-Acetylamino-ethylamino)-
","-r)0pyridine-2-carboxylic acid {3- [(6-methyl-pyrid
in e-2- it carbony1)-amino]-adamantan- 



1- l amide 6-(2-1Vlethoxy-ethylamino)-
,3-zi:''sr:-,7-pyridine-2-carboxylic acid {3 ------
,,IN,' ' =,y-,,- 1(6-methyl-pyridine-2- jF:
carbony1)-amincil-adamantan1-yl}-amide
6-(3-Dimethylaminopropylamino)-pyridine-2- carboxylic
acid
(34(6-methyl-pyridine-2-carbony1)-aminoj-adamantan-1-
-amide
6-((S)-2-Hydroxymeinylpyrrolidin-1-y1)-pyridine-2-
carboxyiic acid
{3-(6-methyl-pyricline-2-carbany1)-aminol-adamantan-1-
yil-amide
6-((R)-2-Hydroxymethylpyrrolidin-1-yI)-pyi1dine-2-
carboxylic acid
{3-[(6-methyl-pyriciine-2-carbony1)-aminol-adamantan-1
10-amide   0, 64(S)-2-Carbamoyl-pyrroiidin-
1-0-pyridine-2-carboxylic acid
{3-[(6-methyl-pyridine-2-
carbonyI)-amino]-adamantan1-y1}-amide
6-(2-Carbamoyl-ethylamino)- pyridine-2-carboxylic acid
{3- ;[(6-methyl-pyridine-2-
carbonyI)-aminoj-adamantari-
6-(3-Methoxy-propylamino)- pyridine-2-carboxylic acid
3(341uoro-benzoylamino)-- adamantan-1-yli-amide
6-(2-Dimethylamirio- e-1 ethylamino)-pyridine-2- I--1
r'''''''''Ncarboxylic acid [3-(3-fluoro- i,r_;j.,,,,,,
-..,.  benzoylamino)-aclamantan-1- ' yll-amide
64(3-Dimethylamino-propy1)- 



(1 -,methyl-aminol-pyridine-2- 2-,--- -fs i
:4,1carboxylic acid [3-(3-fluoro- k",.,,N,,,,,,,,, I,
1::, ,,.;benZOYIaMin0)-adaMantark1- yl]-amide
6-(2-Acetylamino-ethylamino)- pyridine-2-carboxylic
acid [3- (3-fluoro-benzoyiamino)- adamantan-1-01-amide
6-(2-Methoxy-ethylamino)- pyridine-2-carboxylic acid
[3- (3-fluoro-benzoyiamino)- adarnantan-1-01-amide
6-[(2-Methoxy-ethyi)-methy -
aminol-pyridine-2-carboxylic acid
13-(3-fluorcbenzoylamino)-adamantan-1- _
6-(3-Dimethylaminopropylamino)-pyridine-2- carboxylic
acid [3-(3-fluoro-benzoylamino)-adamantan-
6-[(2-Dimethylamino-ethyl)- methyt-aminol-pyridine-2-
carboxylic acid [3-(3-fluorcbenzoylamino)-adamantan-1-
-amide 64(S)-2-Hydroxyrnethylpyrrol in-1
-yI)-pyridine-2- carboxyiic acid
[3-(3-fiuorobenzoylamino)-adamantan-1- A-amide
6-((R)-2-Hydroxymethyibyrrol kJ in-1 -yI)-pyridine-2-
carboxyiic acid
13-(3-fluorobenzoylamino)-adamantari-1- y11-amide
64(S)-2-Carbamoyi-pyrrolidin1-yi)-pyridine-2-carboxyii
c acid [3-(3-fluoro-benzoyiamino)-
adamantan-1-y1)-arnide      6-(2-Carbamoyi-eth yia
min* pyridine-2-carboxylic acid [3-
(3-fluoro-benzoyiamino)- adamantan-1-yii-amide
carboxylic acid (3-[(pyridine-2-
carbonyI)-amino]-adarnantan-y1)-amide 



6-imidazol-1-yl-pyridine-2- carboxylic acid
(34(6-methyl-pyridine-2-carbonyl)-aminoj-adamantan-1-y
1)-amide  WO 2010/011570PCT/US2009/050934 255
6-imidazol-1-yi-pyrdine-2- cattoxyiic acid
[3(3-fluorobenzoylamino)-adamantan-1- yli-amide
Examples 256 and 257 in Table 3 (below) were made .via
Scheme 3 from Intermediate 8 and 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
6-Phenyl-pyrimidine-4- carboxyiic acid {3-1(6-
methyl-pyrazine-2- carbonyi)-aminoladamantan-l-A-amide
4. Pypothetical Co pounds of the In  in a similar
manner to Example 58, Examples 258-279 in Table 4
(below) can be made from aryl or heteroaryl carboxylic
acids via the process of Schemes 3 and S.
Non-commercially available carboxylic acids, such as
4-methyl-pyrimidine-2-carboxylic acid,
2-methylpyrimidine-4-carboxylic acid,
4-trifluoromethyl-pyrimidine-2-carboxylic acid, 2-
10trifluoromethyl-pyrimidine-4-carboxylic acid,
6-trifluromethyl-pyrazine-2-carboxy1ic acid, and
5-trifiuoromethyl-pyrazine-2-carboxylic acid, can be
readily made from commercially available heteroarvi
-chlorides, such as 2-chloro-4-methyl-pyrimidine,
4-chloro-2-methylpyrimidine,
2-chloro-4-trifluoromethyl -pyrimidine,
4-chloro-2-trilluoromethyl-pyrimidine, 2-
chloro-6-trilluromethyl-pyrazine, and
2-chloro-5-trifluoromethyl-pyrazine, via the process
of 15Scheme 11, in a similar manner to the synthesis
of intermediate Ii. 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
{313-(2-hydroxy-ethoxv)- 



benzoylaininol-adamantan-l-y1}-amide    Example 280
can be made via the process of Scheme 9, :wipat, as
follows: Step I: 6-Methyl-pyrazine-2-carboxylic acid
13-(3-methoxy-benzoylamino)- adamantan-1-yll-amide 0 H
N        6-Meth.yl-pyrazine-2-carboxylic acid
343-metboxy-benzoylamino)-adamantan-1-y111-amide can
be made from customary amidation of commercially
available 3-methoxybenzoic acid and Intermediate 8,
6-inethyl pyr a Ile -2 - (wboxylic acid (3-amino-ada M
5Step 2: 6-Methyl-pyrazine-2-ca boxylic acid
13-(3-hydroxy-benzoylamitio)- adamantan- I -yl l-amide
206-Methyl -pyrazine-2-carboxylic acid 3 43 -hy d
roxy-b enzoy I am i no)-a d am antan -1-yd e can be
readily made by treatment of
6-methyl-pyrazine-2-carboxylic acid [343-methoxybenzoy
amino)-adamantan- -ylrl-ami de with BB r3m DC M Step
3: 6-Methyl-pyrazine-2-carboxylic acid
(3-13-(2-hydroxy-ethoxy)-benzoylamino  WO
2010/011570PCT/US2009/050934  Customary Mitsunobu
reaction of 6-Methyl-pyrazine-2-carboxylic acid
3-(3-hydroxybenzoylamino)-adamantan-1-y1j-amide and
2-(t-buty1dimethylsiloxy)-efhano1, followed by
deprotection of the /-butyldimethylsiloxy group by
treatment with tetrabutylammonium fluoride (T13AF)
could afford the title compound,
6-methyl-pyrazine-2-carboxylic acid [3-[3-
5(2-hydroxy-ethoxy)-benzoylaminol-adamantan-1-yl1-amid
e. 



Example 281 in Table 4 (below) can be made in a
similar manner to Example 280. Example 282:
6-1ethyl-pyrazine-2-carboxylic acid
(3-13-(2-hydroxy-2-methyl-
propoxy)-benzoylaminol-adamantan-1-11)-amide
Example 282 can be made from
6-methyl-pyrazine-2-carboxylic acid
[3-(3-hydroxybenzoylamino)-adamantan-1-y1]-amide (step
2, Example 280): Step 1: 6-Methyl-oiaziae-2-carboxylic
acid
{343-(2-oxo-propoxy)-berizoylaminoladamantan-l-yil-ami
de  Alkylation of 6-methyl-pyrazine-2-carboxylic acid
[3-(3-hydroxy-benzoylamino)- 20adamantan-l-ylrj-amide
(step 2, Example 280) with 1-bromo-piopart-2-one in
DMF under basic conditions, such as Cs2C01 at 60 C,
could afford the title compound., 6-methylpymzi
ne-2-carboxyl ic acid
{343-(2-oxo-propoxy)-benzoyl-amino]-adamantan-l-y1}-am
ide. Step 2: 6-Methyl-pyrazine-2-carboxylic acid
[3-13-(2-hydror,-2-meth?Jpropoxy)-
benzoylaminoi-adamantan-1 -y I I-amide ,..,.:,:
:p..__!;], cr--;0 : --,1 N
',,,.,..."-1\-----i----0:-.1 \  Reaction of
6-methyl-pyrazine-2-carb xylic acid t3-
3-(2-oxo-propoxy)-benzoyl-aminol- adamantan-l-yl
-amide with MeMgBr in TI-IF or ether at 0 C could
yield the title compound, 6-m ethy -p\ razi n e
-2-carboxyI ic acid - [3 -(2-h ydroxy -2 -m ethy I
propox benzoy lam i n (+a dam a n if111-1-y 11 -amide
5Example 283 in Table 4 (below) can be made in a
similar manner to Exam 3le 282. Table 4: Hypothetical
Compounds  6-Trif1uc}romethy1- pyrazine-2-carboxyk
acid 0-[(pyridine-2-
carbony)-amino1adamantan-1-A-amide
5-Tritluoromethylpyrazine-2-carboxyic acid
{3-[(pyridine-2- carbony0-aminoladarnantan-1-0}-amide
6-Trifluoromethylpyrazine-2-carboxylic add
{3-[(6-methylpyridine-2-carbonyI)-
amino1-adamantan-1-y1}- amide
5-Tritluoromethylpyrazine-2-c-arboxyic acid
{3-[(6-methylpyridine-2-carbony1)-
aminci-adamantan-1-y1}- amide  



5-Methyl-pyrazine-2- carboxylic acid (3-[(5-
fluoro-pyridine-2- carbony1)-amino]-
adamantan-1-A-amide
6-Trif1uoromethylpyrazine-2-carbox0c acid
{3-[(5-fluoropyridine-2-carbonyI)-
aminal-adarnantan-1-y1}- amide
5-Trifluoromethylpyrazine-2-carboxylic add
{3-[(5-floompyridine-2-carborty1)-
aminoi-adamantan-1-yI}- amide Pyrimithne-2-carboxylic
acid {3-[(5-fluoropyridine-2-carbonyI)-
aminal-adarnantan-1-01- amide 4-Meth0-pyrimidine-2-
carboxyic acid {3-[(5- fluoro-pyridine-2-
carbonyi)-aminoladarnantan-l-ylyamide
4-Trifluoromethylpy1midine-2-carboxylic add
{3-[(5-fluoropy1dine-2-carbonyI)-
aminol-adamantan-1-y1}- amide
2-Trifluoromethylpy1midine-4-carboxylic acid
{3-[(5-f1uorcpyridine-2-carboriyI)-
aminc]-adamantan-1-y1}- amide
Pyrimidine-2-carboxylic add 13-(3-floorobenzoyiamino)-
adamantan-1-yil-amide
2-Trifluoromethylpyrimidine-4-carboxylic acid
[3-(3-fluorcbenzoyiamino)- adamantan-1-yi]-amide
6-Trifluoromethylpyrazine-2-carboxylic add
13-(3-floorobenzoyiaminc)- adamantan-1-yil-amide
5-Trifluoromethylpyrazine-2-carboxylic acid
13-(3-fluoroberizoyiamino)- adamantan-1-4amide
6-Methyl-pyrazine-2- carboxyiic acid {34342-
hydroxy-ethoxy)- benzoyiaminoladarnantan-1-y1}-amide
6-Methyl-pyrazine-2- carboxyiic acid (3-{[4-(2-
hydroxy-ethoxy)-
pyridine-2-carbonyliamino}-adarnaritan-1-y1)- amide
5-Methyl-pyrazine-2- carboxyiic acid {3-[3-(2-
hydroxy-2-methyl-propoxy)-benzoyiamino]- -
adamantan-1-y1}-amide  



WO 2010/011570PCT/US2009/050934 5. Pharmacological
Evaluation of Compounds of the Invention Compounds of
the present invention have been tested in vitro and in
vivo, and can be tested in vitro and in viro, in the
assays as described below. In vitro Assays 5
Rad/GI/gam' binding aSSa  Binding assays were
performed as described in P. A. O'Brien et al. Niol
Pharmacol, 2003, 64, 731-7401 with slight
modifications. Briefly, after thawing, the membrane
homogenates were resuspended in 50 niM Tris-fla, 0.9%
NaC1 binding buffer at pH 7.4 to a final assay
concentration of 40 I.tg proteinlwell.for 13.H1
methoxy-5-(2-py1id1ny1ethynyl)pyridine ([314] 10NIP
EP) (American Radiolabeled Chemicals, Inc., S. Louis,
MO) filtration binding. Incubations included 5 nM
[3H11 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 HM MPEP. .After
incubation, samples were filtered over a (11-7C filter
(presoaked in 0..25% polyethyleneimine (PEI)) and then
washed 4 times using a Tomtee 1.5Harvester 96' :Mach
lit cell harvester (Tomtec, Hamden, CT) with 0.5 mL
ce-cold 50 mM. ris- Ha (pH 7.4), IC.50 values were
derived from the inhibition curve and Ki values were
calculated according to the Cheng and Prusoff equation
of Ki - IC/ (1+ [MO described i.n [Y. Cheng and W.H.
Prusoff ..Riochetn. Phormacol. 1973, 22, 3099-3108]
where [Li is the con.centration of ra.dioligand and KA
20 is its dissociation constant at the receptor,
derived from the saturation isotherm. The K value for
Examples 1 and 2 were 6.7 and 40 nM, respectively.
Examples 19, 42, 44, 58, 65, 67, 69, 72, 74, 79, 93,
94, 95, 96, 105, 107, 1.19 and 120, have Ki values
ranging from 6 to 700 nM. WO
2010/011570PCT/US2009/050934 (7c-1enim mobilization
assay to lest for negative or posiiive allosieric
activity The cDNA for rat metabotropic glutamate
receptor 5 (mGluR5) was a generous gift from S.
Nakanishi (Kyoto University, Kyoto, Japan). The
rmGluR5 was stably expressed in a HEK 293 cell line
and grown in Dulbeccoss Modified Eagle Medium (DMEM)
(Invitrogen, Carlsbad, CA) with supplements (10%
bovine calf se, 4 mM "glutamine, 100 units/all...,
penicillin, 1001,tglmL streptomycin and 0.75mM G1418)
at 37 C, 5% CO, Twenty-four hours prior to assay,
cells were seeded into 384-well black wall microliter
plates coated with poly-D-lysine. Just prior to assay,
media was aspirated and cells dye-loaded (25 JAL/well)
with 3 ttM Fluo-4/ 0.01% pluronic acid in assay buffer
(Hank's Balanced Saline Solution (FIBSS)): 150 inM
NaG, 5 inM KC1, 1 10inkl CaCl2, 1 mIM. MgCl, plus 20
mM N-2-Hydroxyethylpiperazine-V-2-ethanesulfonic acid
(HETES), pH 7.4, 0.1% bovine serum albumin (BSA) and
2.5 mM probenicid) for 1 hour in 5% CO2 at 37 C. After
excess dye was discarded, cells were washed in assay
buffer and layered with a final volume equal to 30
)1Lfwell Basal fluorescence is monitored in a
fluorometric imaging plate reader (FLIPR) (Molecular
Devices, Sunnyvale, CA) with an excitation
15wavelength of 488 am and an emission range of 500 to
560 mn. 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 ECso 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. 20Basal
readings derived from negative controls were
subtracted from all samples Maximum change in
fluorescence was calculated for each well
Concentration-response curves 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 if
a compound produces a concentration dependent
inhibition of the EC go glutamate response.
25:Exemplified compounds Examples 1-10 were tested in
the above assay for negative allosteric modulation:
FL[PR maximum inhibition ranged 90% to 99% while FLIPR
1C0 ranged from 0.9 TIM to 1300 n.M, Examples 11-163
also were tested in the above assay. For Examples
11-104, FL1PR maximum inhibition ranged from 63% to
99%, while FLIPRIC50 ranged from 0.7 TIM to 600 nM;
and for 'Examples 105-163, HAM maximum inhibition
ranged from 70% to 99%, 



30while FLIPRIC50 ranged from 0,7 TIM to 1800 nM.
Examples 164-178, 181-182, 184-187, 189- WO
2010/011570PCT/US2009/050934  194, 196, 197-255 were
tested in the above assay for negative allosteric
modulation: FLI PR m aX Mum inhibition ranged 63% to
99?;), while FLIPR ICs 0 ranged from 04 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 EC.,0
glutamate response Examples 256-257 5exhibited
positive modulation, having FLIPR EC 50 of 300 nM, and
830 tiM, and maximum modulation of 170 % and 1210/,
respectively. in vivo .Assays Examples 1, 2 and 58
were evaluated in vivo tbr anxiolytic effects using
(1) mouse marble burying (m,MB) methods similar to
those described in [K. Njung'e, K, and SI:. Handley,
10Pharmacologv, Biocheinisity and Behavior, 1991, 38,
63- 67] and (2) a modified Cieller-Seifter conflict
test described in [N.A. Moore aBehaviourol
Pharmacology, 1994, 5, 196-202]. More specifically for
the InMB testing, adult, male CD 1 mice Charles River
Laboratories (Kingston, NY)), weighing 25 to 30 g,
were used. All animals were group-housed in a standard
colony room with a 12:12 light/dark cycle (lights on
at 600 am) for at least one week prior to 15testing,
Food and water were provided ad/di/rum, 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 (PW I
brand) and two rows of 10 marbles (20 marbles per t s
20cage 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 visible marbles (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 25(BUS; Sigma Aldrich) (positive
control) and/or a compound of the present invention
Each compound was dissolved immediately prior to
testing in 20% heta-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 (JP) injection at the indicated
pretreatment times (i.e.. 30, 60, or 120 min
pretreatment), Doses were measured in mg drug (salt
WO 2010/011570PCT/US2009/050934 form) per kg body
weight. Data was analyzed using one-way ANOVA with
post-hoc Dunnett's test. More specifically for the
Cieller-Seifter Conflict testing, rodent operant
chambers (ENV-007CT, Med Associates Inc. (Georgia,
VT)) and sound-attenuating chambers (ENV-01WD, Med
5Associates 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, BioServ, (Frenchtown, NJ)). MED-PC1V software (Med
Associates) was used to run 



10experimental sessions and collect data. Prior to
beginning the Conflict procedure, animals were
initially trained to lever press on fixed ratio
schedules (FR 1, 2, 5, and 10). Once animals obtained
25 rewards on a FR 10 schedule for 2 consecutive days,
animals began training on a three component Conflict
schedule The three components were as foil WS. ( 1 )
an unpunished, variable interval 30 s (V130) schedule
of food 15reinforcement to reinforce lever pressing on
a variable time schedule that averaged 30s; this
period had a duration of 9 minutes and was signaled by
illumination of the rear house light only: (2)
immediately 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 (FR 10) schedule of
reinforcement that simultaneously presented food and
foot shock  20 (0,3 m A, 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 in the same order during the daily
30 minute session Testing began when stable rates of
responding were observed for 5 days (no significant
trends up or down). Animals were tested using a
Latin-squares design, on Wednesdays and Fridays 25Ani
rn al s served as their own control s 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, NY)). Animals were pair-housed
in colony rooms maintained at controlled temperature
(68-72F) and a 2-h lightidark cycle (lights on 06:00).
Animals were  WO 2010/011570PCT/US2009/050934 given
free access to water, while food was limited to 15 g
of Bacon Lover's Treats (BioServ) after
training/testing, Monday through Thursday. Friday
through Sundahad free access to Lab Diet 5012 Rat Diet
(PM] Nutrition international, LLC, Brentwood, MO)
until cages were changed and food removed on Sunday.
5Testing 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, LP. and/or PO Test compounds were
dissolved in 20% beta-cyclodextrin, and the pH was
adjusted to 7 with Nal-ICO3. For each test, the
compound to be evaluated was  10 tested at one or more
doses (such as 10, 20, 30 and/or 50 mg/kg) via p o.
administration 60 minutes before the test using an
injection volume of 2 mI../kg in comparison with a
vehicle control group. Doses were measured in mg drug
(salt form) per kg body weight. Data was analyzed
using Repeated Measures ANOVA with post-hoc Dunnett's
test Compounds of the invention have significant
anxiolytie activity. For example, Example 1 15showed
significant activity in both assays (mM,13 EDmin 3
mg/kg; Geller-Seifter EDmin 10 mg/kg) Example 2 also
showed significant activity in both assays (mMB EDmin
30 mg/kg, Geller-Seifter EDmin 20 mg/kg), Example 58
showed significant activity in both assays (mMB EDmin
10 mg/kg" SC; Geller-Seiner EDmin 10 mg/kg, P0), and
as shown in the following tables, 20Table 5:
Statistically Significant Active Dose(s) of
Representative Compounds of the Prestnt Invention in
Mouse Marble Burying Assay Example Active Dose mg/kg
(SC injection) Statistical significance* 



1 3. 10, 30 F(4,55)=19 6, p<001 2 30 F(4.55)=7.2,
p<0.01 41 10, 30 F(4.55)=17, p<0,01 58 10, 30
F(4.55)=19, p<0.01 63 30 F(4,55)=5.7, p<0.05 93 30
F(4,54)=6.6, p<0.01 94 3, 10, 30 F(4,55)=46, p0,0i 95
10, 30 F(4,55)=18, p0.0i 96  



10, 30  F(4,55)=-30, p<0.01  105 30 F(4,55)=11, p<0,01
WO 2010/011570PCT/US2009/050934  107  10  422)=17,
p<0,01  119 10 t(22)=25, p<0.01 145 30 F(4,54)=10,
p<0.01 179  10  1(22)=6, p<0.01  153  10  1(22)=4,
p<0.01  155 30 F(4,55)=15, p<0.01 191  10, 30 



F(4,55)=11, p<0.01   Statistical significance was
determined using one-way ANOVA with post hoc Dunnett's
test or paired students Hest Table 6: Statistically
Significant Active Dose(s) of Representative Compounds
of the Present 'Invention in Geller-Seifter Assay
Compounds of the present invention were evaluated in
rim for antidepressive effects. An 10assessment of
depression-like actions was measured using a forced
swim test similar to that described in P.F. Cryan, et
al Neuroscience and Biobeha,viorai Reviews 2005, 29,
547-569,1 Animals used for testing were adult, male
NIH Swiss Webster mice (Harlan Laboratories
(Frederick, MD)), weighing 22 to 24 g, which were
acclimatized and housed as previously described with
the mice used in the mMill tests. 15For the mouse
Forced Swim Test (inFST), mice were individually
placed into dear Pyrex'''' cylinders (11 cm diameter,
16,5 cm height) containing, n cm deep tap water (23-25
'() sixty min after the injection of vehicle or test
compound, or 30 min after injection of the positive
control, imipramine hydrochloride (1MI, Sigma Aldrich,
St, Louis, MO). Imipramine was prepared with isotonic
saline and test compounds were prepared as described
previously with 20 inMB tests, Doses used were as
described previously with mMil tests The percentage of
time spent floating, swimming, and struggling
(''climbitig") W a' measured during a 6 min session.
Swim sessions were video monitored and analyzed in
real-time using the Biobserve Automated  WO
2010/011570PCT/US2009/050934 FST apparatus and
software (Biobserve GmbH, Bonn, Germany). Group size
ranged from twelve to thirteen mice. Doses were
measured in mg drug (salt form) 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 mFST at
3 5mg/kg, 10 m glkg, 30 mg/kg, or a combination
thereof (Statistical significance (p<0.05) was
determined using one-way ANOVA with post-hoc Dunnett's
test.) An in vivo effect of a compound of the present
invention may also be evaluated by using the
following, non-limiting, examples of in vivo
behavioral animal models. The following behavioral
models are not intended as the only models useful for
determining the efficacy of a 0compound of the present
invention to treat the corresponding disorder or
disease. Compounds of the invention also can be
evaluated in vivo for anxiolytic effects using a
light-enhanced startle (LES) reflex method as that
described in [Walker and .Davis" Biol., Psychiatry,
1997, 42, 461-471]. The startle response is a
coordinated contraction of skeletal muscle groups i.n
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 require any pre-condi tioning.
Anxiolytics - an agent that reeves anxiety -
decreaselight-enhanced startle, 20For the LES test, an
apparatus consisting of a commercially available
soundproofed startle chamber (eg SR-LABTm 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-LABThl control unit). Rats are placed within the
startle chamber in a small Perspce cylinder, slightly
larger than the rat, which is attached to a base plate
containing a strain gauge. 25Vertical movement of the
rat such as occurs during a startle response results
in deformation of 



the base plate, which generates a current in the
strain gauge that is proportional to the size of the
movement, i.e., the size of the startle response. A
loudspeaker is placed directly above the rat to
provide background sound and stimuli A light source
(2500 - 3500 Lux) 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
d13 intensity is provided within the chamber. At the
end of each habituation period, 10 stimulations of 110
dB are presented to habituate the animals I:lereaftei.
thrhee trial types are presented in pseudo 5random
order, 8 times each. Trials are separated by 15-25
seconds The trial types are 100, 105 or 110 dB stank
dudng which a 40 ms 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 sessions An appropriate rat species
that can be use includes maleWister (Hans) rats (180-
28() g weight at start of the testing with a maximum
weight range per test of 50 g) (Elevage
10janvier,Genest-Saint-Isle, France), The rats should
be allowed to acclimatize to laboratory conditi OTIS
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 andlor known to those skilled in the art
The, output from the startle platform is recorded for
40 ms starting from the onset of the startle
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 the 8 trials of each type under dark
or light conditions and calculating the percentage
increase in startle amplitude (average and peak
values) caused by light (LES). The time to peak
response is a measure of reaction time, 20The test is
performed tin-blinded using, e.g., 12 rats per group.
Testing includes multiple tests where each test is
performed to evaluate a reference compound (es,,
chlordiazepoxide), comparative compound (e.g.,
pregabalin) and/or a compound of the present
invention. For example, in test 1, a known anxiolytic,
such as chlordiazepoxide and pregabalin, is used,
followed by test 2 using the mGluR5 antagonist
2-methyl-6-(phenylethyny1)-pyridine (MPEP), 25and then
test 3 is pert7ormed 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, test compounds can be
tested for solubility by cold 30stirring of the
highest intended dose for 10 mm in distilled W ate r.
if soluble, distilled vs'ater can WO
2010/011570PCT/US2009/050934 serve as the vehicle. If
insoluble, the test compounds can be suspended in 0.2%
hydroxypropylmethylcellulose (HHMIC) in distilled
water. Doses can be prepared as weight to volume (WV)
stock solutions and then serially diluted (WV) for
compounds in solution or separately weighted (WV) for
compounds in suspension. 5For 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. The "Vogel Conflict Test" as described by Vogel
et al (Psychophantlacologia, 1971, 21,1-7) 10can be
used to detect anxiolytic activity of a compound
because anxidlytics increase punished drinking. In the
test, rats are deprived of water for approximately 48
hours and are then placed individually into a
transparent Plexiglas''' enclosure (15 x 32 x 34 cm)
with a floor consisting of stainless steel bars (0.4
cm) spaced 1 cm apart. The back wall of the enclosure
is made of opaque Plexiglas thereby concealing the
observer from the experimental animal. In the centre
of the 



15 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 (Apellex. Type 011346). The
other pole of the shock generator is connected to the
metal grid floor. The rat is left to explore until it
finds the water spout. Then, every time it drinks, it
receives a      slight electric shock (1.7 in A, 1. 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 using reference
compounds and compounds of the present invention that
are prepared and administered as previously described.
LES test, Appropriate animals for testing with
acclimatization conditions are, for example, the
maleWistar (Hans) rats as previously described for the
LES 25test. Data is analyzed by comparing treated
groups with appropriate controls using unpaired
Student's t tests. Anti depressive effect can be
evaluated using the Hinders Sensitive Line (FSL) rat
in the EST and social interaction test as described in
[D.1-1. Overstreet and G. Griebel Phannaco/ Biochein
Bella-v., 2005, 82, 1: 223-227]. More specifically,
compounds of the invention are tested at WO
2010/011570PCT/US2009/050934 multiple doses (e.g.. 10
mg/kg, 30 mg/kg, etc) by preparing in 20%
HIP-beta-cyclodextrin and against vehicle control. In
addition to an F SI.. vehicle control group, Flinders
Resistant Line rats' vehicle control group is tested,
'Test compounds are administered daily by IP injection
(2 mg/kg injection volume) for 14 days. Animals are
tested in the social interaction and forced swim tests
5on Day 15, 22-24 hours after the injection on Day 14,
as described in Overstreet and Griebel 2005 Six to
eight animals per group are tested Anxiolytic and anti
depressive effect can also be evaluated using a
paradigm for decreased IVA axis feedback (David et
al,, 2007. SFN meeting in San Diego). This model based
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 (35ug/mL), but not a low
dose (74mL), (.4'corticosterone for four or seven
weeks. Such a treatment induced anxiety- and
depression-like behaviour in C57B16/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 (OF), 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
adrenocorticotmpic hormone (ACTH) and corticosterone
(CORI') response to an acute stressor (6 min forced
swim test (FST)), measured as plasma-
10concentrations, was blunted in C.57131.16NTac mice.
Theses results were continued in CD1 strain mice.
Three weeks treatment with the antidepressant
imipramine (40 mg/kg/day ip) and fluoxetine (18
mg/kg/day ip) reversed the anxiety- and
depression-like effects caused by a seven weeks
corticosterone treatment in the OF. NSF and FST.   In
such test, 240 adult male mice of C57B116Ntac strain
(Taconic Farms (Denmark)), 8-10 weeks 25old, which are
allowed to acclimate to the facility for at least 1
week prior to testing (e.g , 5 per cage under a 12 h
(06:00-18:00) light-dark cycle at 22 C) with food and
water freely available, A compound of the invention
(30 or 60 mizlkiz, per day in chow), fluoxetine (18
mg,/kg per day in drinking water) or vehicle (0.45%
P-cyclodextrine, per) in drinking water) are
administered to mice treated via drinking water with
either vehicle or corticosterone(35 1.tg/mL). After 7
weeks 30of treatment as indicated below, mice are
tested in the following behavioral tests: OF, NSF, FST
WO 2010/011570PCT/US2009/050934 and sucrose splash
grooming test. Treatment is started with either f3CD
or corticosterone (35 pg/mI..) given via the drinking
water for 3 weeks (n-200 mice per group) Thereafter,
administration with pct.) or corticosterone will
continue, and mice are divided into 8 groups of 30
mice as indicated below for 4 additional weeks, 



5 Week 1-8Week 3-7  vehicle (l3CD)vehicle vehicle
(i3cD)fluoxetine, 18 mg/kg vehicle (CD)test compound,
30 mg/kg vehicle (i3cD)test compound, 60 mg/kg
1035pg/mLiday corticoste one vehicle 35p gtml../day
corticosterone Iluoxefine, 18m glkg 35gglin1L/day
corticosterone test compound, 30 mg/kg 35pg/mL/day
corticosterone test compound, 60 mg/kg      Mice are
tested in the behavioral paradigms in this order: OF,
NSF, sucrose splash test and then 15the mouse:17Si'
(15 animal sig,roup). Ihe Open:field test Motor
activity is quantified in Plexiglas(r) open field
boxes 43 x 43 cm2 (MEL) associates, Georgia, VT) over
a JO min session. Two sets of 16 pulse-modulated
infrared photo beams are placed on opposite walls 2,5
cm apart to record x-y ambulatory movements. A 40-NV
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 ms resolution. The computer defined grid lines
that divided each open field into center and surrounds
regions, with each of four lines being 11 cm from each
wall. Dependant measures are total time spent in the
center, the numbers of entries into the center and
distance traveled in the center divided by total
distance traveled. 25Overall motor activity is
quantified as the total distance traveled (cm).  WO
2010/011570PCT/US2009/050934 lhe Novelly-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-min period as previously described (
Santarelli et al., 20(fl). Briefly, the testing
apparatus consisted of a plastic box 50x50x20 cm. The
floor 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) k 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 on 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 lest   The grooming latency is
assessed at the end of the corticosterone regimen (end
of seventh week) in the presence or absence of 3-weeks
of fluoxetine treatment This test consists in
squirting 200 



20ul of a 10% sucrose solution on the mouse's snout.
The grooming frequency is then recorded The mouse
Forced Swint iesi A modified forced swim test
procedure as described in [Dulawa et al..
Neuropsychopharmcol., 2004, 29, 1321-1330, 1-1olick 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  15 water that is maintained at 23-25 'V 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 serotoninergic and
noradrenergic system in rats [see, e.g., Cryan and
Lucki, Pharmcol & Exp. Therap., 2000, 295, 3,
1120-1126] and in mice [see, e.g, , Dulawa e al.
(2004); Holick et al., (2008)1, respectively.
Therefore, the predominant behavior WO
2010/011570PCT/US2009/050934 (swimming, immobility or
climbing) is scored here during the last 4 min of the
6 min testing period Anxiolytic-like properties also
can be evaluated using these additional tests: (1)
social interaction described in [S F' File and P.
Seth, E'uropean "lout-nal l'harmaeology, 2003. 463,
35-53], and 5(2) elevated plus-maze described in S.M.
Korte and S.F. De Boer European Journal of
Pharmacology, 2003, 463, 163- 175]. Parkinson's
disease (PE)) can be assessed by measuring the
neurotoxicity of MPTP in rats as described in [ER Lee
el al. Chin. ,I. Physiol, 1992, 35, 4: 317-36]. Also
experimentally induced striatal DA depletion in
animals is a valid model of Parkinsonism, as described
in [W 10Schultz Prog. ATeurobioi., 1982, 18, 2-3:
121-66]. The capacity of certain substances to damage
c.atecholaminergic neurons has been used extensively
to produce DA deficiency in animals, as described in
[L. E. Annett et a/.Neural., 1994, 125, 2: 228-46]. PD
can also be assessed by measuring the neurotoxicity
induced by 6-hydroxydopamine (6-0HDA) as described in
N. Breysse et a/i. Neurosc.4., 2002, 22, 13:
5669-5678; D. Rylander et al.1 Phartnacol Exp.
15iher., 2009, 330, 1:227-235; and L. Chen et al Brain
Res., in Press, Uncorrected Proof, available online 21
June 2009 loi1 10/j  brainres 2009 06 040]. Fragile X
Syndrome can be assessed using theft'''. I'mouse model
as described in [Q .J. Van et a/. Neuropharmacol,,
2005, 49, 1053-1066] as well as the Fturf knockout
mice with a      selective reduction in mGluR5
expression as described in [(ii. Dolen et al. Neuron,
2007, 56, 20955-9621. Preclinically, 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 al. 25 Neuropsychopharmaeoiogy, 2003,
28,11:1889-902] D-amphetamine (AMPH) and phencyclidine
(PCP) via induction of model psychosis or locomotor
hyperactivity as described in [W. j Freed el al.
Neuropharmacologv, 1984, 23, 2A: 175-81; F. Sams-Dodd
Neurop.sychophannaeology, .1998 19,1: 18-25]. For
example, Depoortere et al 2003, have described tests
for evaluatinglocomotor activity, catalepsy, climbing
and stereotypy. which WO 2010/011570PCT/US2009/050934
relate to positive symptomology and side effect
profile, by characterizing compounds with typical and
atypical antipsychotic efficacy. Attenuation in
apomorphine-induced climbing, stereotypy and catalepsy
(AIC) can be evaluated as described in [Y. K Fung et
al, Pharmacal. Hiochem. Hehav., 1986, 24, 1. 139-41
and Y K. Fun g et al. Steroids, 1987, 49, 4-5: 287-94]
5Additionally, negative symptoms of schizophrenia can
be evaluated by measuring social interaction under the
influence of NIMDA 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
Gould et al. Behar. 10Pharmacol., 2002, 13, 4: 287-94,
and A. 0, Hamm et al. Brain, 2003, 126, Pt 2: 267-75
and the Radial Arm Test described inP. Aggleton et at.
Behar. Brain Re'., 1996, / 9, 2: 133-46], while
spatial reference memory and learning can be evaluated
in the Morris watermaze test as described in [Morris
Learn, Afoni>., 1981, 12, 239-260; B. Bornepi et al
Fur. I Notrosci. 1996, 8,11: 2348-60]. More
specifically, in the Morris watermaze test, a circular
water tank 15(150 cm diameter and 45 cm height) is
filled with about 30 cm water and maintained at 26-28
'"C 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 nontoxic coloring agent t e.g
, milk pow'der) rendering the platform invisible,
Animals are given a single training session over a
single day. The training session consists of 4
consecutive trials in the 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 plattbrm for 60 seconds. During the 4
trials, the animals start 25the watermaze twice from
each starting point in a randomly determined order per
animal. Appropriate animals for testing with
acclimatization conditions are, for example, the male
Rj Wistar (Hans) rats as previously described for the
LES test. The trials are video-recorded and the
behavior of animals is analyzed using a video-tracking
system (SMART, Panlab,Cornella (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/US2009/050934 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 5followed by Dunnett's t
tests. To increase comparability with the
aforementioned Vogel conflict test, in all 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 2).
Additionally, with respect to cognition, memory and
hippocampal hypo-functioning can be assessed by
measuring the restoration of synaptic plasticity in
ovariectomized (OV X) female rats 10as described in
[M. Day and M. Good Neurobiol. Learn. Mem., 2005, 83,
1: 13-21]. Further, changes in attention function
because of schizophrenia can be examined by the Five
(5) Choice Serial Reaction Time Test (5CSRT) described
in p. L. Muir et al Psychophartnacelogy Merl), 1995,
118,1: 82-92 and Robbins etal. Ann. V. I". Acad Sci.,
1998, 846, 222-37]      Human patients can be
evaluated for cognitive diseases or disorders by any
of the tests within the 15skill of those in the art
Analgesic activity can be evaluated by neuropathic
pain model (the "Chung model") as described in [Kim
and Chung, Pain, 1992, 50, 355-363]. Tight ligature of
spinal nerves in rats is associated with hvperalgesia,
allodvnia and spontaneous pain, and therefore
constitutes a model for peripheral neuropathic pain in
humans. Antihyperalgesics reduce these chronic signs
of pain 20hypersensitivity. Thus, in the Chung model,
rats are anesthetized (sodium pentobarbital 50 mg/kg
i.p ) and an incision at the L4-S2 level is performed
to expose the left 1_5 nerve after cleaning the flank
with chlorhexidine in spray. A cotton thread
(standard, non-surgery quality), disinfected with pure
alcohol, is placed around the 1.5 nerve and a simple
ligature is tied tightly around the L5 nerve. The
wound is then sutured and sprayed with CothiVee.
(hydrocotyle 25tincture spray) (Neogen'. Corp
Lexington, KY) The rats receive a s.c. injection of
Clainoxyl (0.67 mLikg) 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 For tactile
stimulation, the animal is placed under an inverted
acrylic plastic box (18 x 11.5 x 13 cm) on a grid
floor. The tip of an electronic Von Frey probe (Model
1610, B1OSEB, 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, Llgo Basile, Comerio VA, Italy)
consists of 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  10
mW/cm2) is then fbcused first under the non-lesioned
and then the lesioned hindpaw and the 10paw-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 animals 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 pertbrmed blind
using, for example, 10 water-deprived rats per
15group. Appropriate animals for testing are, for
example, the male Rj: Wistar (Hans) rats as previously
described for the LES test. Testing includes multiple
tests using reference compounds and compounds of the
present invention. in addition to the pregabalin and
MPEP as previously described for the LES test,
duloxetine can be used as a reference compound since
it is an antihyperalgesic 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 1 week between
treatments. Also, to increase comparability with the
aforementioned Vogel conflict test, 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 25controls using unpaired Student's t
tests. Additionally, analgesic/anti-inflammatory
activity can be evaluated in viiv using the Formalin
Paw Test in the mouse such as that described by
[Wheeler-Aceto et al, P.sychopharmaco/ogr, 1991, 104,
35-44). For the test, mice are given an intraplantar
injection of 5% formalin (25 Itl) into the posterior
left paw. This treatment induces paw licking in
control animals The time spent WO
2010/011570PCT/US2009/050934 licking is counted for 5
minutes, beginning immediately after injection of
formalin (early phase) and for 15 minutes starting 5
minutes after injection of formalin (late phase). The
test is performed blind using, e.g., 10 mice per
group. Appropriate animals for testing are, for
example, male Rj: NMRI mice (Elevage Janvier),
weighing 20 - 30 g (max. range per 5experiment 5 g) at
the beginning of testing. 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., gabapentin and duloxetine). and compounds of
the present invention. Compounds of the invention can
be evaluated at multiple doses as previously described
in the LES test., and administered s c, 60 minutes
before formalin in comparison with a 10vehicle control
group, while morphine (64 mg /kg p o.), gabapentin
(300 mg /kg p o.) and duloxetine (10 mg/kg, p.o.) are
administered p.o. 60 minutes before formalin. Data is
analyzed by comparing treated groups With vehicle
control groups using unpaired Mann-Whitney U tests,
Multiple sclerosis can be evaluated by the
experimental autoimmune encephalomyelitis (EAE) model
described in [H. V, Liu et af 1 Neurosei. Res., 2002,
.70, 2: 238-48] 15Those 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 wi thin the spirit and scope of this in 20Each
reference cited in the present application, including
literature references, books, patents 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 tiled July 25, 2008 and March 17, 2009,
respectively, each of which is herein incorporated by
reference in its entirety  



WO 2010/011570PCT/US2009/050934 NI, hat is claimed is:
1) A compound of formula  (I) wherein: R1 and R2 are
each independently 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,-C(0)NHR3, - C(0)N(alkyl )R3,
-NBC(0)R3, -N(alkyl)C(0)1e, -OH or -0R3, wherein:
R is (7.1.-C6Alkyl or Cr-Cocycloalkyl, which is
optionally substituted with halogen, Ci-C3alkoxy, OH,
-CN,-N(CI-C3alky1)2, Cialkylheterocyclyl,
CI-Cialkylcarbamate, -C(0)NH(CI-C3alkyl),
-C(0)N(CI-C3a1 ky -C3alkyl)-C(0)-C j-Csalkyl, OH, or
with the proviso that the compound of formula (I) is
not: N, "3 -adamanty ene)bis(3-methoxy-henzamide); N,
,N"-(I , 3 -adamanty ene)bis(4-ethoxy-benzamide); IV,
Al '-( , 3 - ad am a n ty en e)b s(4-m ethoxy-benzami
(Ie);   AP-( 1 ,3 -adam anty ene)bi
s(3,4,5-trimethoxybenzamide); IV,.N '-( I 3 -adam an
tyl ene )b s(2-iodo-benzami de); IV, AP-(
,3-adamantylene)bi s-henzamide; Ar,A"-(I
,3-adamantylene)bi s(3 trobenzam i de); and  WO
2010/011570PCT/US2009/050934
NN'-(1,3-adamantylene)bis-(3-pyridinecarboxamide)., or
a pharmaceutically acceptable salt thereof, 21he
compound of claim 1, wherein RI and R2 fire both aryl
3)7fhe comp und of claim 1, wherein RI and R2 are both
heteroalyl.  4) The compound of claim 1, 5) The
compound of claim 1, ketocycloalkyl or heteroc 6) The
compound of claim I, 7) The compound of claim I, 8)
The compound of claim 1, 9) The compound of claim 1,
10) The compound of claim 1, wherein at least one
beteroaryl is pyridinyl, pyrimidinyl, pyridazinyl,
thiazolyl, pyrazolyl, indazolyl, thiophenyl, furanyl,
benzothranyl, benzo[c]isoxazolyl, benzoxazolyl,
benzothiazolyi, dihydrothi eno[3,4-b][1,4]di oxinyl,
furanyl, imidazo[1,2-alpyridityl,
indazolyl,isoxazolyl, 



naphthyridinyl, oxazolyl, pyrazinyl, pyrazolyi,
pyridazinyl" pyridinyl" pyrimidiny],
pyrrolo[3,2-c]pyridinyl, quinolinyl, quinoxalinyl,
thiazolyl, or thiophenyl. 11) The compound of claim 1,
wherein cycloalkyl is cyclobutyl, cyclohexyl,
c.yclopentyl, or cy ci opropy I. 12) The compound of
claim 1, wherein at least one cycloalkyl, aryl or
heter aryl is substituted as previously defined. 13)
The compound of claim 12, wherein the mono-" di-, or
tri-substituents are independently. selected from the
group consisting of methyl, methoxy,
dimethylamino-ethoxy, amino, methylamino,
dimethylamino, cyano, chloro, cyano, dimethylamino,
dimethylaminoethoxy, methyl, methylamino, methoxy,
fluor, -C(Q)NHCH3, furanyl, pyrrolidinyi, thiophenyl
and trifluoromethyl.  WO 2010/011570PCT/US2009/050934
14) The compound of claim 12, wherein the heteroatyl
is pyridinyl, and the pyridinyl is m di-, or
tri-substituted as previously defined. 15) 'The
compound of claim 14, wherein the mono-, di-, or
tri-substitutions are independently heteroaryl,
heterocyclyl, heterocyc1R NHR-N(alkyl)R- wherein R- is
as previously defined. 1 6) The compound  of Claim 8,
wherein the cycloalkyl is tetra-substituted with
fluorine. 17) The compound of claim 1, wherein the
compound is: \, V( I
,3-adamantylene)bis(6-methyl-pyridine-2-carboxamide N,
N I 3 -ad a m an ty 1 en e)bi st: 2- py rid i n ec a
rb oxam id e); N, \T( 1 ,3 -adam an ty len e)b i .s( 3
-c hi oro-b en za mide);       3 -adam antylen e)b i
s(4-pyri din ec arb oxam ide); AI.AR-( -adam an
tylenobi s(3 -c. yano-benzam de) Pyri di n e-2-c arb
ox c a ci -(3-c hloro-benzoy lam in -adam a n-y IFami
de; Pyri di n e-2-c arb ox ylic a ci d[3 -(3-cy an o-b
en z oy lam i n o)-adam an tan- 1 -y -I- am i d Pyri
dine-2-c ar boxylic acid 3 -[( 1
-methy1-5-thiophen-2-y1 11-1-pyr azole-3-carbony 1 )-
ami n o]- adam an ta n- 1 -ylde; Pyri di ne-2-carboxy
c acid {: 3-[(5-furan-2-y 1-1 -methyl- 11-I-pyrazo1
e-3-carbony -a min ()J.. adamantan- 1 -y1 ,1 -amide,
2-1ethyl-2F1-indazo1e-3-carboxy1ic acid f 3- py ri
dine-2-c arbonv )-amino Fadamant yl.). -amide;
6-Methyl-pyridine-2-carboxylic acid
(3-benzoylamino-adamantan-1-y1)-amide;
Pyridine-2-carboxylic acid
3(4-dimethylamino-benzoylamino)-adamantan-1 Pyri di
ne-2-carboxyl ic acid 3 -(4-meth oxy-benzoy1 am n
o)-ada m antan - 1 -y1] -am i d e,
6-4ethyl-pyridine-2-carboxylic acid
[3(341uo.ro.be.nzoyamino)-a d aman ta n- -ym i de,
Pyri di ne-2-carboxyl c acid [3 -(3-cy ano-benzoylam n
)-adatn an tan- 1 -yl]-amide;  Pyri din e-2-carboxylic
acid 3-Penzoiliran-5-carbony1)-ami no -adamantan-1
-y1.1 -ami de; Pyri di ne-2-carboxyl ic acid 344-(2-di
methyl ami no-ethoxy)-benzoylami n oi-adamantan-1-
01-ami de; 6-Methyl-pyridine-2-carboxylic acid t
34(pyridine-2-carbony1)-ami noi-adamantan- I -y1
amide; N.N '-(1,3-adam an tylene )bi s(4-methyl-py ri
di ne-2-carboxam ide); N,N '-(1,3-adam an tyl ertethi
s(quinoline-2-carboxami de); NAI '-(1,3-adam an
tylene)bi s(quinoxaline-2-carboxamide); N. N 1,3 am an
t ylene)bi s(th ioph enc-2-carboxami de); N '-( 1,3
-ad amantylens(3-tluorob enza m ide); 



NA 1,3-adamantylen Obis( 3-methylbenzamide); NN
'-(1,3-adam ylene)bis(1-methyl-1H-pyrazol
e-3-carboxami de); 5-M et h yl-pyrazi ne-2-carboxyli c
acid t [(1-m ethy 1H-pyrazole-3-carbonyl)-aminojadamm
an tan-l-y1 t -am i Thi az ole-2-car boxyli c acid t
3-[(l -m et hy -1 -pyraz e-3-carbon y1)-ami no]-adam
an tan-1- ylt -ami de; 6-Methyl -py ri di
ne-2-carboxyli c acid t3-[( 1-methy I-1 /Ty ra zo
e-3-carbonyl)-am i n adamantan-l-ylt -amide,  M eth
yl-pyrazi ne-2-carboxy c acid t 3- [(6-m ethy -py ri
di n e-2-carbony )-am i no ada m an tan-l-y1i de; 6-M
orphol n-4-yl- pyridine-2- arboxylic acid-{
3-1(6-metby 1 -py ri dine-2-carbonyl)-amino adam
antan-l-y11-am i de; 6-Triflooromethyl-py i di
ne-2-carboxy lie acid t 34(6-methyl -py ri di ne-2-ca
rb ony1)-am i no] -a damantan-l-y t -amide; Pyri dazi
ne-3-carboxy lie  acid 3- [ -methyl -py ri di
ne-2-carbonyn 1-ad amantan -1-  6-Cyan
methylne-2-carboxyli c acid
34(G-methylne-2-carbony1)-am inc) -a damantan-l-y
1-amide, 6-Met hyl-py ri di ne-2-carboxy c acid t3- 5-
,1,-:.10propyl-isoxazole-3-carbon y11-ami no"- adam an
t an-1-ylt -am i d e; [1,8] N aph
thyridine-2-carboxyli c acid ad am an tan-1-y11-ami
de; 3 1. (6-methyl-pyridi Tle-2-carbonv 1)- anli no
4-Methyl -pyri di ne-2-carboxyl ic acid
-f(6-methyl-pyri dine-2-carbony1)-ami ad amantan-l-y11
-am i de, 6-Met hyl-py ri di ne-2-carboxy c acid I 3-
[t 2-m ethyl-ox azol e-4-ca rhony -am i 11 0
adamantan-1-y11-am i de; 6-Me thyl-pyri di n
e-2-carboxyl c acid [34341 uoro-benznylaMi n 0-adam
antan-l-y1]-atni de; 6-Methyl-pyridine-2-carboxylic
acid [ 3-[(isoxazole-5-carbonyp-ami no]-adamantan-l-y1
ami de 6-Methyl-pyri di n e-2-carboxylic acid [3
-(3-cy an 0-benzoyl am n 0-adamantan-l-yll-am i de;
6-4ethyl-pyri di ne-2-carboxyli c acid 3-Rb ZO
ran-5-calbon y1)-ami ij-adama ntan -1- y 1 1-amide;
Quinoxaline-2-carboxylic acid t3-[(6-methyl-pyri di
ne-2-carbonyl)-am n o] -ada m ml tan -1- yl t -amide:
Pyrimidine-4-carboxylic acid [ 3-[(6-meth -pyri
dine-2-carbony1)-am inci]-adamantan-iylt -aini de;
Benzothiazole-2-carboxylic acid ft 3-R6-methy 1 -py ri
dine-2-carbonyl -ami n c),I -ad amanta n-1- y11-ami
de; 1-M ethyl-111-i n duo' e-3-carboxyli c acid t
3-R6-methyl -pyri ne-2-carbony1)-ami
noladaniantan-1-ylt-ami de; 6-Methyl-pyridin
e-2-carboxylic acid 3-[( 2,3-di hydro-thi
enci[3,4-b11.1,4]di oxi ne-5- c arb on yl )-am nol-ad
am a n ta -y11-ami 



6-Methy1-pyridine-2-carboxylic acid
{3-f(5-methyl-isoxazole-3-carbony1)-amino a
adamantan-1-y1{ -amide, 6-Methyl-pyridine-2-carboxy c
acid [3-[(thiazo1e-2-carbany1)-aminol-adamantan-1-y1 -
amide, Pyrazine-2-carboxylic acid , 3 - [(6-m e t
hyl-py ridi ne-2-carb ony1)-am n ()]-a da m an tan-l-v
amide; 6-Methyl-pyridine-2-carboxylic acid
411-ethy1-1/1-pyrazole-3-carbony1)-aminoiadamantan-1-y
1{ 6-Methyl-pyridine-2-carboxy c acid
f3-(3-methoxy-benzoylamino)-adamantan-1-y11- amide;
6-1ethyl-pyridine-2-carboxylic acid
[3-(..)-pyrimidin-2-yl-benzoylamino)-adamantan-1-
yl]amide; 6-Methyl-pyridine-2-carboxylic acid
[3-(3-chloromethyl-benzoylamino)-adamantanamide;
6-Methyl-pyridine-2-carboxyllc acid
[3-(cyclobutanecarbonyl-amino)-adamantan-1 -vi]-amide
6-Methyl-pyri dine-I-carboxylic acid
{3-(3,3-difIuoro-cyctobutanecarbonv )-amino]-
adamantan-1.-y1}-amide; 6-Methyl-pyridine-2-carboxy1ic
acid(2-methyl-cyclopropanecarbony1)-ami nol-
adamantan-l-y1) -amide; 2-Met
hy1-2/4-indazole-3-carboxylic acid {34(6-me
vl-pyridine-2-carbonyl -amino adamantan-l-yll -amide;
6-Chloro-imidazo41,2-ajpyridine-2-carboxylic acid
[34(6-methyl-pyridine-2-carbony1)-
aminoi-adamantan-1-y1{-amide; Tmidazo[di ne-7-carboxyl
ic acid f 3 (6-methyl-pyridine-2-carbony1)-ami tit
adamantan-1-y1)  1mi dazo[1,2-abyridine-2-carboxylic
add ' ( (-m ethyl-pyridine-2-carbony1)-ami
adamantan-1-y11 -amide, linidazo[1 ,2-a]pyri di
ne-6-carboxy c acid fk 34(6-methyl-py ri di
ne-2-carbonyl)-amino]- adam an t an-1-y11 -am i de;
6-M eth yl-i M dazo 1,2-alpyridine-2-carboxylic acid
aminol-adamantan--am i de; 5-Methyl -imi
dazo[1,2-alpyridine-2-carboxylic acid ami no]-adam an
tan-1-y1) -amide; 7-Methyl-i midazo[1,2-a]pyri di
ne-2-carboxylic add aminol-ad amantan-1-y11-ami de; 3-
3 _ k (6-m ellwl-pyridine-2-carbonv1)- (6-methyl -pyri
dine-2-carbony1)- (6-methyl-py ri di ne-2-carbonyl)- 



6- C hioro-pyd din e-2-carboxylic acid
3-[(6-methyt-pyri dine-2-carbonyt)-ami adam an
tan-1-y11-ami de; 6-Methyl -pyrazine-2-carboxyli c
acid } 3 -Kpy ri di n 0-2-carbony1)-aminol-ad
amantan-1-y11- ami de Py ri di ne-2-carboxyl c acid
[343-fl uoro-benzoy ami no)-adam an tan-l-y1]-amide,
Pyrimi din e-4-carboxylic acid {3 -[(pyri dirt
-2-carborty1)-am in orj-adamantan-1-y1F-am ide;
6-Pyrrolidin-l-yl-pyridine-2-carboxylic acid
{3-[(pytidine-2-carbonv1)-amin -adamantan1-y1 }-am i
de; Benzo[c]i sox azol e-3-carboxylic acid 3 -Rpyrid i
ne-2-carbonyl )-ami nol-adam antan-i-yi }- amide;
5-4ethy 1 -py razi ne-2-carboxylic acid 3 -[( py ri
dine-2-carbonyl -aminol-adamantan-l-y11- amide;
Pyridine-2,6-dicarboxylic acid 2-methylamide 6-(}
3-Kpyri di ne-2-carbonyi)-awin adamantan-1-y1}
-amide), 2-M eth yl-ben zox azol e-6-carboxyli c acid
13 Rpyridine-2-carb ony1)-ami ol -adam an tan-1-
yll-ami de;  1H-Pyrro1o[3,2-blpyri di ne-5-earboxylic
acid 34(pvrid ne-2-carbony1)-am i no ad amantan-1-y1;
-amide, 2.3-Dihydro-1H-indole-5-carboxy lie acid ;
34(pyridine-2-carbony1)-aminol-adamantan-1- y1;
-amide; 6-M edloxy-py ri dine-2-carboxylic acid ;
3-Rpyridine-2-carbonyl)-ami no ad am an tan--ami de; 1
-Methyl -1H-indole-5-carboxylic acid t 3-
(pyridine-2-carbony1)-amim. adamantan-l-y11-amide; 64
34(Pyri din e-2-carbon yl)-amino]-adamantan-1-y1-carb
amoyl F3,4-di hydro-1Hsoquinoline-2-carboxylic acid
tert-butyl ester; Pyri din e-2 -carbox yli c acid
(3-benzoyl a mi no-adama n tan-1-y1)-a mi de;
6-Methyl-pyridine-2-carboxylic acid ; 34(pyri
dine-2-carbony1)-aminol-adamantanami de; Pyri di n
e-2-carboxylic acid ; 34(5-methyl -1soxazol e-3
-carbon y1)-arni nol-adarn antan- 1-y1 } - amide;
Pyridine-2-carboxylic acid
4(thiazole-2-carbony1)-aminoFadamantan-l-y1 1 -amide;
Pyri di II e-2-carboxylic acid ; 4(thtoph en c-2-carb
on y1)-am no]-adam an tan-1 -y1 ; -amide; Pyri din
e-2-carboxyli c acid 34( 1-m eth y1-11-11-py
razole-3-carbony 11-am ino -ad amain an-1- yl -amide;
Pyridine-2-carboxylic add 134(i soxazol
e-5-carbony1)-ami no]-adam antan-l-yll-ami de;
Pyridine-2-carboxylic acid
-[(3-methyl-isoxazole-5-carbony1)-a
tinol-adamantan-1-y1 - amide;
2-Methyl-2H-indazole-3-ca rboxyli c
acid(pyridine-2-carbony1)-ami nol-adamantan-1- yl-;
-amide; Pyridine-2-carboxylic acid 3 -( 3-m eth
oxy-benzoylam no)-ad am antan-1-y li-am i de;
Pvridine-2-carboxylic acid 3 -( 4-m et h oxy-benzoy I
am i T1 o)-adatna tan- 1 -y 1]-a ide;  



Pyridine-2-carboxylic acid
[3-(cyc1obutanecarbonyl-ami. )-adamantan-l-y1]-amide;
Pyridine-2-carboxylic acid
-[(2,2-difluoro-cyclopropanecarbony1)-aminol-adamantan
-1- 0 -amide; Pyridine-2-carboxylic acid
13-(cyclohexanecarbonyl-amino)-adamantan- -yll-amide;
Pyridine-2-carboxylic acid [3 -(cyd
opentanecarbonyl-amino)-adamantan-1-0]-amide,
6-Chloro-imidazo[1,2-a]pyridine-2-carboxylic acid (
34( py ri dine-2-carbony1)-amino]- adamantan- -v1(
-ami de; Irni dazo[1,2-alpyridi e-7-carboxylic acid
{3- (pyri dine-2-carbonyl)-aminol-adamantan- I- y.1
(-amide; pyri dine-2-carboxvi ic acid
[3-[(pyridirle-2-carbony1)-aminol-adamantan v1;
-amide; Imidazo 1,2-alpyridine-6-carboxylic acid
;3-[(pyridine-2-carbony1)-amino]-adamantanyll-amide;
6-Methyl-imidazo[1,2-a]pyridine-2-carboxylic acid (3-
(pyri di n e-2 -cart) ony1)-am n o] adamantan-l-y1;
7-Methyl-imidazo 1,2-alpyri di ne-2-carboxylic acid (
3- (py ri d n e-2-car b ony1)-am n o - adman tan-1-yll
-am i de; 5-N,lethyl-intidazo
1,2-a]pyridine-2-earboxylic acid ;3- (py ri di n
e-2-carbony1)-ami no] adamantan- -y1( -ami de;
Pyrimidine-4-carboxy1ic acid
[3-(3-fluoro-benzoylamino)-adamantan-1-yli-amide,
5-Methyl -pyrazine-2-carboxyli c acid
[3-(341uoro-benzoy1amino)-adamantan-l-y1]-amide
Pyra7ine-2-carboxylic acid
[343-fluoro-benzoylamino)-adamantan-1-y1]-ami de;
6-Met hyl-pyrazine-2-carboxylic acid [343
-fluoro-benzoylamin )-adamantan- 1-y1-1-amide;
1-Methy1-1H-pyrazole-3-carboxylic acid
[3(3-fluoro-benzoylamino)-adamantan-1-y11- amide;
6-Chloro-imidazo[1,2-aipyri di ne-2-carboxy 1 ic
acid341 IA oro-b en zoylao)- adamantan-1-yli-a m id e;
Ilmidazo ;2-alp)/ ri di ne-7-carboxy c acid
[3-(3-finoro-benzoy I ami no)-adam an tan-1-y11-
amide; irni dazo 1,2-al pyri dine-2-carbox yi c acid
43-t1uoro-benzoylamino)-adamanthn-l-v amide;
imidazo[1,2-a]pyridine-6-carboxylic acid [3-(3-fili(
ro-benzoytamino)-adamantan-1 -yliami de;
6-Mettlykimidazo 1 ,2-alpyri dine-2-carboxy lie add
[3-(3-11uoro- nzoylami no)- adamantan-i-y1]-am i de ;
5-M ethi dazo[ 1,2-a]pyridine-2-carboxyli c acid [3(3
-fluoro-benzoy I am in o)- adam an tan-1-yll-ami de;
7-Methyl -imi dazo[1,2-a]pyridine-2-carboxylic acid
[3-(341 uoro-benzoyl am i n o)- ad a mantan-1-y1]-a m
id e; 6-Morpholin-4-yl-pyridine-2-carboxylic acid
13-[(pyridine-2-carbonyl )-amino adamantan- I -y11-am
ide 6-(41-Meth yl-pi perazi n-1-y1)- py rid ne-2-car
boxyli c acid t 34(py ri di ne-2-ca rbon )-a m i
no-jadam an tan- I-ami de; 



6-(3-Dimethylami no-pyrrolidin-
-y!)-pyridine-2-carboxylic acid {3-[(pyridine-2-
catbonyl)-aini no]-adam an tan-1 -y11 -airri de;
41-11ydroxy -3$.5,6-tet rah ydro-2ii-[ I ,2] py di ny
I -6-carboxylic acid t 3- [(pyridine-2- carbony1)-am
inoj-ad}-amide -am i  6-(3-Ify d rox y-pyrrol i di
n-l-y1)-py rid i ne-2-car boxylic acid t 3- [(py ri
din e-2-carbon y1)- amin ori-adamantan-i-y1 [ -anti
de; 6-[(2-flydroxy-ettiv1)-methy1-amino]-pyri di
ne-2-carboxy I c acid tpy ri d ine-2- carbon yl )-ami
nol-adam an tan-1-y11-ami de;  6-(3-Hydroxy-propy1ami
no)-pyri di ne-2-carboxyl c acid
3,[(pyridine-2-carbony1)-ami n ad amantan-1-y11
-amide, 6-[(2-Dimethylami no-ethy
)-methy1-amino]-pyridine-2-carboxylic acid{
3-(6-methylpyri di ne-2-carbony1)-am n ol-a daina
titan -1-y11-am i de; 6-(3-Hy droxy-pyrrol i di
n-l-y1)-py ridine-2-carboxy c acid 3 4(6-methyl-pyri
di ne-2- carbony1)-am i no -adamantan-1 -y11-ami de;
4-Hydrox y-3,4,5,6-tetrahydro-2/141,2Thipyri di n yl
-6-carboxylic acid t 3-[(6-m ethy 1 - py ri d
ne-2-carbon y1)-ami no]-a d a nta n -1-yl ) -ami de;
6-[(2-Methoxy-ethy1)-methyl-aminol-pyri
dine-2-carboxylic acid t 3-[(6-m ethyl-pyri dine-2-
carbony 0-amiamantan -1-y11-ami de; 6-(2-Hy d rox
y-eth yl am i o -py rid i ne- -carboxylic acid t
[(6-me thyl-pyri d ne-2-carbony1 aminoi-adamantan-1
-y11-am i de; 642-H
ydroxy-ethyl)-methyl-aminot-pyridine-2-carboxylic acid
-R6-methyl-pyrid ne-2- carbon )-ami no-j-adam
tan-1.-amide; 6-(3-Hydroxy-propy 1 ami no)-pyri
dine-2-carboxylic acid 13 -[(6-m iy -pyridine-2-
carbony 0-amiamantan -1-y11-ami de; 6-M orpholpy rid i
ne-2-car boxyli c acid t 3 4(6-m ethyl- py rid i
ne-2-ca r bony1)-am n 0] - adam an tan-1-v1}-ami de;
642-Hy d roxv -ethylani i no)-pyridine-2-carboxyli c
acid [3 4341 uoro-benzoylam n o)- adamant an-1-y1j-am
id e; 64( 2-Hy droxy-et hyl)-metli
yl-amipyridne-2-carbox yli c acid [3-(3 uoro-
benzoylarni no)-adamantan -1-A -amide; 643d
roxy-propylami no)-py ri di ne-2-carboxv 1 i c acid p
(341 u oro-ben zoylam no)- adam an tan-1-y11-amide;
6-Motphol in-4-yl-pyri di ne-2-carboxylic acid  [3 -(3
u om-benzoyi am i no )-adam a n tan-1- A -ami de;
644-Methyl-pi perazi n-1-y1)-pyridine-2-carboxyli c
acid [3 -(34luoro-benzoylam i adamantan-1-y1j-am id e;
6(3-Dimetb ylami no- pyrrolidin-1-0 )-py ri di n
e-2-carboxylic acid [34341 uorobenzoylam no)-ad aman
tan-1-y1]-am 4- flydroxy-3 ,4,5,6-tetralry dro-21-f-
[1, 2r]bipyridiny -61-carbox yli c acid
-(3-11uorobenzoylamino)-adamantan-l-y11-amide; 



643 ydroxy -pyrroldine-2-carbox ylic acid [3 43-11
uoro-benzoylami n o)- adamantan-l-yl]-am c; 6-( 3-Nil
et hoxy-propy I ami 110-py ri di ne-2-carboxyli c acid
( 34(py ridi ne-2-carbony1)-amino adamantan-1 -y11 -am
i de 64(3-Di methylam ino-propy1)-methyl
-aminoli-pyridine-2-carboxylic acid 34(pyri di ne-2-
carbony1)-am i no -adamantan-1i de; 6-(2-Dimerbylami
no-ethyl ami no)-pyridine-2-carboxyli c acid 1.34(py
ri di ne-2-carbony1)- ami noll-adam tan-l-y1( -amide;
6-(2-Acety 1 ami no-et by lam ino)-py
ridine-2-carboxylic acid 134( pyridin -2-carbonyl )-
aminol-ad amantan-1-y11-ami de; 642-4eth oxy-abyl ami
no)-pyridine-2-carboxylic acid -[(pyri di
ne-2-carbony1)-amino adam an tan-1-vil -ami de;
64(2-Methoxy-ethy1)-methy1-amino]-pyridine-2-carboxyli
c acid 134(pyri di ne-2- carbon yl )-aini noll-adam an
tan-1 -y11 -amide; 6-( 3- Dimethyla rtri no-
propylaini no)-pyri din c-2-carbox ylic acid (3 4( py
ri di ne-2-carbony1)- amantan-1-y11--am i  64(2-Di m
ethy lamin o-eth y1)-methyl-amin6j-py ri din
e-2-carboxyli c acid 134(py ri di ne-2-
carbony1)-aminol-adamantan-1 -yi }-amide;
64(S)-24-1ydroxymethyl-pyrrolidi
n-1-y1)-pyridine-2-carboxylic acid 134(py ri di ne-2-
carbon yl )-ami nol-adam tan-1-yll-ami de;
6-((1)-2-flydroxymethyl-pyrroli din -1-v1 ).-pyri di
ne-2-carboxylic acid t 3 - Rpyri dine-2- carbon
y1)-ami no]-adam an tan-l-yI 1, -amide; 645)-2-Cm-barn
-py rrol di n-l-yi ypyri di ne-2-carboxy c acid
-11(pyridine-2-carb yi)- amin 61-ad amantan-1 -yde;
643 -Meth oxy-propyla mi no)-pyrid ine-2-carboxvli c
acid t 3- (6-m ethvl-pyrid ine-2- carbony1)-am i no
-adamantan- -yi -ami de, 6-(2-Dimethylamino-ethylami
no)-pyridine-2-carboxylic acid 3-R6-m
ethyl-pyridine-2- carbon y1)-ami no]-adam an tan- I
-y1) -amide; 6-[(3-Dimethylamino-propylethyl-ami
no]-py ri di ne-2-carboxy c acid 13-[(6-m ethyl - pyti
di ne-2-carbony Yamidamantan-1-y 1-ami 6-(2 Acetylami
no-eth yi am i o)-py rid i ne- -carboxylic acid 3-
[(6-m ethyl-py rid i carbonyl Yam i no -adam
antan-l-yil -am i
6-(2-Methoxy-ethylamino)-pyridine-2-cathoxylic acid
-[(6-metbyl-pyridine-2-carbonyl )- anti noll-adam an
tan- 643- Di methy lamipropy 1 ami no)-pyri
dine-2-carboxylic acid 13 4(6-m iv -pv ri carbony 1
)-amiamantan-1-yll-ami de; 6-((S )-2-I-Iydroxy
methyl-pyrrol i di n-l-y1)- py rid ne-2-ca r boxyli c
acid 3- [(6-m ethylpyri dine-2-carbony1)-ami
no]-adamantan-l-y1 -ami de; 64(1.)-2-Hydrox ym
ethyl-pyrroli di n -1-y1)-pyri di ne-2-carboxylic acid
t 3-R6-methyl - py ri di ne-2-carbony I)-ami
nol-adamanta n- -y I I -amide, 6-4( S)-2-Car bam
oyl-py rrol i di n-1-y1 ypy ri di ne-2-carboxv 1 i c
acid t 3 4(6-met hyl-pyri di ne-2- carb onv I yam i
noj-ad amantan} -am i  642 -C:arbamoyi-ethy lamino)-py
ri dine-2-carboxy tic acid I 3 +6-meth -py ri dine-2-
cathony1)-ami nol-adamantan- -yl }-amide;
6-(3-Methoxy-propylamino)-pyridine-2-carboxy1ic acid
[3-(3-11noro-benzoyl amino adamantan-1-ylj-am id e;  



6-(2-Dimethylamino-ethylami no)-pyridine-2-carboxylic
acid [3 -(3 uoro-benzoylamino)- adamantan-l-y1]-amide;
6-[(3-Dimethylam n o-propy1)-m et h yl-am n o] -py ri
di ne-2-carboxyli c acid [3 -(341 uorob en awl= n
o)-ad a man t a n-1 -y1] -am i d e;
6(2-Acetylarnino-ethyl tinlino)-pyridine-2-carboxylic
acid [3-(341noro-benzoylarni. no)- adam an
tan-1-01-ami de;
6-(2-Methoxy-ethylamino)-pyridine-2-carboxylic acid
[3-(3-fluoro-benzoylamino)- adamantan-l-yl]-am id e;
6-[(2-Methoxy-ethyl)-methyl-amino]-pyridine-2-carboxyl
ic acid [3-(3-fluorob en zoy 1 a mi no)-ad a mantan
6-(3-Dimethylamino-propylamino)-pyridine-2-carboxylic
acid [3-(3-fluorobenzoylamino)-adamantan-l-y11-amide;
6[(2-Dimethylamino-ethyl)-methyl-aminol-pyridine-2-car
boxylic acid [34341 uorob en zoyi amin o)-ad a.m a n
tan-1-01-ami de:
6-((1S)-2-Hydroxymethyl-pyrrcilidin-1-0)-pyridine-2-ca
rboxylic acid [3-(3-fltiorob en zoyla ino)-ad a manta
n -1-yl]-arn id e; 6-((R)-2-
Hydroxymethyl-pyrrolidin-1-y1)-pyri dine-2-carboxylic
acid [343-fluorobenzoyi am ino)-adatnantan-1-y11-am
ide; 64,(S)-2-Carbamoyl-pyirolidin-1-y1
-pyridinc-2-carboxylic acid [3-(3-fluorob en zoyi amin
o)-ad a.m a n tan-1-01-mi de:
642-Carbamoyl-ethylamino)-pyridine-2-carboxv c acid
[3-(3-fluoro-benzoylami no)- adamantan- 1-y1]-amide;
6-Imi dazol-1-y1-pyri di n e-2-ca rb oxyli c acid 3
4(1)0 di ne-2-carbonyl -anti-adamantan- 1.-y1.1-amide;
64midazol-1-y1.-pyridine-2-carboxylic acid
[3-[(6-methyl-pyridine-2-carbonyl. adamantan-1-y1)
-amide;  6-1mi d azol -1-yl-py ri di n e-2-carb oxylic
acid [3 -(341 u oro-benzoylami no)-ad am an t an-1 ami
de ;   4-F1uoro-p he ny1)-py ri m i di ne-4-carb ox c
acid 13 -[(6-in eth -py razi ne-2-cafb ony1)amino ]-a
d a mantan -1 -y 6-Phenyl -pyri m idine-4-carboxyli c
acid t 3- (6-m et hvl-py razi ne-2-carb onv -amino] -
ad am an tan-1 -y1 f -ami de; Pyrimidine-2-carboxyli c
acid 1-3-Rpy ri di n 0-2 -carbony1)-aminol-adamanta
n-1-y1) -amide; 4-Methyl-pyrimidine-2-carboxylic acid
f 3- [(py ri dine-2-carb ony1)-am inol-adamantan-1- f
-amide; 4-Trifium et hyi -pydi ne-2 -c arb oxylic acid
t 3-[(pyridine-2-carbony1)-am ino adam an t-amide;
2-Methyl-pyrimi dine-4-carboxyl ic acid t
3-Rpyridine-2-carbony1)-amino]-adam antanyl f -amide
uorom ethy 1 -py ri m i di e-4-carboxylic ic acid {3
-[(py ri di ne-2-carbonyl)-am inojadamantan-amide;
6-Tri uorom othyl-py razi ne-2-carboxylic acid t 3 -
.(py ri di ne-2-carb ony1)-ami noladam an t
an-1-y11-am i de;
5-1rif1uoromethyl-pyrazine-2-carboxy1ic acid 13- (py
ri di ne-2-carb ony1)-ami no adam antan-1-ylf -aini
de; Pyrimidine-2-carboxylic acid f 3- [(6-m ethyl-pyri
dine-2-carb ony1)-ami no]-adam antanOf -amide;
4-Methyl -pyri mi din e-2-carboxyl ic acid 13
-R6-methyl -pyri din e-2-carbony1)-a no:1- adam an ti
de; 



4-Ttif1uoromethyl-pyri al id i ne-2-carboxy c acid f 3
[(6-m et hy pyridine-2-carbony ami noi-adam an tan- I
-y1) -oral de; 2-Methyl -pyrimidine-4-carboxyli c acid
13-[(6-methyl-pyridine-2-carbony1)-ami n adamantan
-1-y1.1-am ide;
2-Trifnioromethyl-pyrimidine-4-carboxylic acid
34(6-methyl-pyridi ne-2-carbonyl)- ami no-j-adam an
tan-I -yl (-amide; 6-Trifluorom et hyl -py
razine-2-carboxyl ic acid (3- ((-methyl -py ri
dine-2-carbonyI)-amino adam an tan-1-yll -am i d e;
uorometh yl -pyra Tle-2-carboxvlic acid t 3- (6-methy
-pyridi Tle-2-carbonyln o] adam an tan- Ide;
5-Fluoro-pyridine-2-carboxylic acid 34(pyri
dine-2-carbonyI)-amino -adamantan-1-y1) - amide;
5-Fluoro-pyridine-2-carboxylic acid
134(6-methyl-pyridine-2-carbonvI)-aminoladamantan- I
1-am i de; Pyrazine- -carboxylic acid 3- [(5-fluoro-py
ri di ne-2-carb ony )-f1M tio]-ad am an tan-1 amide;
6-Methyl -py razi ne-2-carboxyl ic acid
3.45-fluoro-pyridine-2-carbon y1)-ami ad amantan- I
-y1) -amide; 5-Met hy -py razine-2-carbox ylic acid {
34( 5-titioro-pyri din e-2-carbon y1)-ami no]-
adamantan- I 1-am i de;      uorometh yl-py
razine-2-car boxyli c acid 3- (541 u or o-py ridi
ne-2-car bony )-ain in oiadam an tan- I -vi (-amide;
5-Trifluoromethyl-pyrazin.e-2-carboxylic
acid(5-f1uoro-py ri di ne-2-carbonyl )-amino]- ad
amantan- I -y1) -amide; Pyrimidine-2-carboxylic acid I
3 - [( 5-t
Uoro-pyridine-2-carbony1)-aminoj-adamantan-- amide;
4-M ethyl-pyri mi di ne-2-carboxyl i c acid
(3[(5-IIuoro-pyri di ne-2-carbonyl 1-ammo adam an tan-
I -vi (-amide; 4-.Trilluoromethyl-pyiimi di
ne-2-carboxylic acid {34(5-fluoro-py ri
dine-2-carbony1)- ami no-j-adam an tan- I. -y11
-amide; 2-Trif1uoromethyl-pyrimidine-4-carboxylic acid
34(541uoro-pyridine-2-carbony1)- ami nojkadam an tan-
1-y1 {-amide; 2-Methyl-pyrimidine-4-carboxylic acid {
3-[(5-titioro-pyridine-2-carbonv1)-amino]- adamantan-
1 -y1 {-amide; Pyrimi di ne-4-carb oxy 1 i c acid ft 3
- [(5 u oro-py ri di ne-2-carbonv -am i n oil -ad
amanta n- 1 -y1 {- amide', Pyrimidine-2-carboxylic
acid [3(3-fluoro-benzoyJamino)-adamantan-1-yi]-amide;
4-4ethyl-pyrimidine-2-carboxylic acid [3(3
tioro-benzoylam ino)-adamantan-1 amide;
41'rifluoromethyl-pyrimidine-2-carboxylic acid
[3-(3-tTuoro-benzoylamino)-adamantan-.1- yl]-amide;
2-Methyl-pyrimi di ne-4-carb oxyl i c acid
[3(3-fluoro-benzoylaini no)-adama ntan- 1-y1]- ami de;
2-Trifluorornethyl-pyrimidine-4-carboxylic acid
[3(3-fluoro-benzoylamino)-adamantan-1- A-amide;
6-Trifitioromethyl-pyrazine-2-carboxylic acid
[3-(3-fluoro-benzoylamino)-a: a -1- 



yl]-amide; 5-1rif1uoromethyl-pyrazi ne-2-carboxyfic
acid [3-(3-fluoro-benzoylamino)-adamantan-1- yl]-ami
de; 6-Methyl-pyrazine-2-carboxylic acid
{34342-hydroxy-ethoxy)-benzoylaminojadamantan-1-y1{
-amide; 6-Methyl-pyrazine-2-carboxylic acid
(3-(14-(2-hydroxy-ethoxy)-pyridine-2-carbonynaM i-ada
mantan - 1 -y1 )-amide; 6-Methyl-pyrazine-2-carboxylic
acid {3-[3-(2-hydroxy-2-methyl-propoxy)-
benzoylamino]-adaantan-l-y1 -amide;
6-Methyl-pyrazine-2-carboxylic acid (3-{
[4(2-hydroxy-2-methyl-propoxy)-pyridine-2- carbon
yl]-ami no } -adam an tan- 1 -y1)-amide;
Pyrazine-2-carboxylic acid
34(pyridinc-2-carbony1)-aminojkadamantan-1-y1; -amide;
2,6-Dimet1yl-pyrimidine-4-carboxylic acid
13-[(pyridine-2-carbonyl)-arninoi-adamantan1-y11-amide
; 4-Fittoro-pyridine-2-carboxylic acid
3-[(pyridine-2-carbony1)-amino]-adamaritan-1-y1 amide;
Pyridine-2-carboxylic acid 13-[(1,5-dimethy1-1 -1
vrazole-3-carbonv1)-aminol-adamantan1-y1;-amide; Pyri
di n e-2-carboxyl c acid 13-R2-methylazol
e-4-carbony1)-am inol-adamantan-l-y1}- amide;
6-Methyl-pyridine-2-carboxylic acid
1-3-(3-dimethylamino-benzoylamimi)-adamantart-1-
y11-amide; 6-Methyl-pyridine-2-carboxylic acid
t3-[(pyridine-3-carbonyl.)-amino]-adamamanamide;
6-Methyl -pyri di ne-2-carboxylic acid
t3-[(pyridine-4-carbonyl.)-amino]-adaantart- amide;
6-1vIethyl-pyridine-2-carboxylic acid
tnopyridine-2-carbony1)-ami adamantan-1-y 1 1 -amide;
2,6-Dimet1iyl-pyrimidine-4-carboxy1ic acid
13-[(6-methy pyridine-2-ca OM' -a in 1- adam
antan-1-yll -amide; 6-Methyl -pyri di ne-2-cathoxylic
acid t 3-[(thi azole-4-carb onyl.)- am i
no]-adamantart- 1 -yl. amide;
Berizoxazole-5-carboxylic acid
3-[(6-methyl-pyridine-2-carbony1)-amino]-adamatitan-1-
y1; -amide; [1,61Naphthyridine-2-catboxy1ic acid { 3-
(6-methyl-pyridi ne-2-catbony1)-amii )
adarnantart-1-y1 } -anti de;
6-Methyl-pyridine-2-carboxyl ic acid2,3-di1ydro-berizo
[1,41di( xine-6-carborty1)- aminojkadamantan-1-y1;
-amide; WO 2010/011570PCT/US2009/050934 6-Meth yl-py
ri din e-2 -carboxylic acid(4-fluoropyrt
ine-2-carbony1)-ami no] - adamantan-l-y1 -amide; 



4.6-Di m ethyl-py ridi ne-2-carboxy c acid 34( 6-m
ethyl -py di ne-2-carbonyl )-amink adman tan- 1 -vi
-am i d 6-Meth yl-pyridine-2-carbox yic aci met hlf
-1Hzole-3-carbon, ad am an tan--ami de; 6-Methyl -pyri
di ne-2-carboxyl c acid -[(4-metboxy py rid
ine-2-carborty1)-am adamantan-l-yll -amide;
6-Methyl-pyridine-2-carboxy c acid adamantan-l-yll
-amide; 6-M ethyl-pyridine-2-carboxy acid adam an
tan-1-yll -ami de; (3 la oropy ri di n
e-2-carbonY1)-amino .thy1pyridine-2-carbony1)-amino
6-Methyl -pyri di ne-2-carboxyl c acid -[(4-hydroxN p
,ridine-2-carbonyl.)-am in - ad amantan-l-y1) -amide;
Pyri di ne-2,6-di carboxylic acid 2-amide
iadamaritan-ltyl.[ -amide); [(6 nethy -pyri dine-2-c
-bony1)-am ino]-  6-M ethyl-pyridine-2-carboxy acid
-[(6-hy droxym et hvl.py ridi ne-2-carbonvl.)-ami adam
an tan-l-vil -ami de; 6-Methyl-pyridine-2-carboxyli c
acid ad amantan-l-y1) -amide; (6-
luororyridine-2-carbony)-amino]-  6-Met hyl-p -ri di
ne-2-carb xylic acid -[(2-met hy1-thi a zo -4-c)-ammo
adamant-am i de; 6-M eth yi-p yri di n e-2-carboxacid
-[(4-bromopy rid i-car bony1)-am adam an tan-l-y1 -ami
de;    .3-[(6-Methy1-pyridifle-2-carbt (1)-ami
no]-adam antan- 1 -ykarbamoy1 -pyri dine carboxylic
acid methyl ester; 6-Methyl-pyridin e-2-carboxylic
acid {3 -[(6-acety pyri di ne-2-carbony I Yam i ad
amantan-1-y1 t 6-Met hyl-py ri di ne-2-earboxy lie*
acid t 3 -[(6-(1-hydroxy-ethy1)-pyridine-2-carbony1)-
aminamantan -1-y11-am i de, 6-M
ethyl-pyridine-2-carboxylic acid t 34(64
1-hydroxy-1-inethyl-ethv1)-pyri din e-2- carbony1)-am
i no -adamantan-1-am i N, AP-f 1,3 -ad amantylen e)bi
s( 6-m eth -py razi ne-2-carboxam i de); 6-Methyl
-pyrazi ne-2-carboxyli c acid [3.(3-m
ethoxy-benzoylami no)-ad am an tan-1-y1jami de ;
6-Methyl-pyrazine-2-carboxylic acid
[3(3-ethoxy-benzoyl am in Oadamantan-1-y1]-amide; 



6-M eth yl-pyrazi ne-2-carboxyli c acid
[342,5-di1iuoro-benzoy1amino)-adamantan- 1 amide; 6-M
eth yl-py razi ne-2-carb oxyli c acid 3 -(3
-ehioro-4-11 Lioro-benzoylam n Oadamantan-1- yll-ami
de; 6-Methyl-pyrazine-2-carboxylic acid [3
-(2-fluoro-3-trill uoromet hyl-be nzoylami
adamaman-i-y11-am id e; 6-M eth yl-pyrazi
ne-2-carboxyli c acid t 3- [(6-m ethoxy -pyri d n
e-2-ca rb on y1)-ami no]adam an tan-1-y1 -amide; 6-M
eth yl-py razi ne-2-carb oxyli c acid 3 -(3
-chloro-241 tioro-benzoylam 0-ada mantan-1- yll-ami
de; 6-Methyl -p); razine-2-carboxylic acid {3 -[( 4-m
ethoxy -py ri di ne-2-carbony1)-amii adamantan-l-yll
-amide; 6-M eth yl-p yrazi ne-2-casboxy 1 ic acid t 3-
[(2-in ethoxy -pyridine-4-ca rbon )-ami adam an
tan-1-y1 -amide; 6-M eth yl-py razi ne-2-carboxyli c
acid 3 -[(2-ethox y -py ri di ne-4-carbony1)-amino]
adam antan-1-y1 -ami de; 6-M eth yl-py razi
ne-2-carboxyli c acid 3 4(2-methyl -py rid i ne-4-carb
ony1)-am i no ad amantan-1-y1I -amide, 6-Met hy I -py
razi ne-2-carbox c acid { 3-[(2-in eth -th i az ol
e-4-carb on )-ami no] - adam an t an- 1 -y 1 - amide:
45-M ethyl-pyrazi ne-2-carboxy c acid [34341
uoro-5-meth yl -benzoylam i no -ada man tan-1- yl ]arn
i de; 6-Methy1 -pyrazine-2-carbox ylic acid [3
44-fluoro-3-metboxy-benzoyla mi no-adaman
n-y111-amide; 6-Met hy I -py razi ne-2-carbox c acid {
3-[(2-11 uoro-py ri n e-4-carb on y1)-ami no] -
adamantan-1-y11-am i de 6-M ethyl-pyrazi ne-
-carboxylic acid .345-e.h1oro-2-11uoro-benzoy1a mi n
o)-a da mantan -1- yli de; 6-Methy1 -py razi ne-2-carb
oxylic acid [3 43-di u om tth oxy-benzoylam no)-ada
manta -1- yl ]-aini 6-Methyl-pyrazine-2-carboxylic
acid [3 (3-chl o-5-fluoro4enzoyl ami no)-ada m at any
1 1-amide 6-M ethyl-pyrazi ne-2-car boxylic acid t 3-
[(6-11 uoro-py ri di ne-2-carb ony1)-ami n 6] - adam
an tan- I -y1}-ami de; 6-Methyl -py razi ne-2-carboxyl
ic acid
{3-1(5-m.ethyl-pyridine-3-carbony1)-aminoladamantan-1-
yll -amide; 6-Met hy -py raii ne-2-carb oxy lie acid
[344141 uoro-3 -m et 41- benzoy amino)-a da mantan -1-
yq-am i de; 6-M ethyl-pyrazi ne-2-carboxy lie acid
[34241 uoro-3-methox y-benzoylam no)-a da mantan
1-y11-amide; 6-Methyl -pyrazi ne-2-carboxyl ic acid {
3 -[(3-methyl -pyri dine-2-carbony1)-ami
no]adanumtan-l-ylt -amide;
6-Methy1-pyrazine-2-carboxylic acid [342 uoro-5
trifluoromethyl-benzoylamin adamantan- 1-y11-amide;
6-Methyl-pyrazine-2-carboxylic acid
13-1(5-chloro-pyridine-3-carbony1)-amino adam an tan-
1 -y1 amide: 6-Metliyi-uyrazine-2-carboxylic acid ,
3-[(4-fluoro-pyridine-2-carbonyl )-aminoiadamantan-
-y11-ami de; Pvfirnidine-2-cafboxylic acid
{3-[(6-methy1-pyrazine-2-carbony1)-aminol-adaman an-1
- ; -amide; 2-Methyl-pyrimidine-4-earboxylic acid
3-[(6-methyl-pyra2ine-2-carbony1)-amino]- adamantan- 1
-y1 -amide; [1 )61Naphthyridine-2-carboxyli c acid t
3- (6-methyl-pyrazi ne-2-carbonv )-amino1- adamantan-
-y11-ami de; Benzoxazole-5-carboxylic acid 134(6
-tetlwl-pyrazine-2-carbony1)-ami nol-adamantan- 1 -
y.1 }-amide; 



6-Methyl-pyrazine-2-carboxylic acid
{3-[(4-bromo-pyridine-2-carbonyl )-ami no]- adamantan-
1 -y1 1-amide; 6-M ethyl-pyrazi ne-2-carboxy c acid
[3-(4-fluoro-benzoylamino)-ada Mant a n 1-y1]-amide;
6-Methyl-pyrazine-2-carboxylic acid
[3-[(2-bromo-pyridine-4-carbony1)-amiriojadamantan-1-y
11-ami de; 2-Trifluoromethyl-pyrimidine-4-carboxylic
acid {3-[(6-methyl-pyrazine-2-carbony1)-
aminoj-adamantan-1-y1; -anti de;
4-Trit1uoromethyl-pyrimi di ne-2-carboxyl ic acid ;
3-[(6-methyl-pyrazine-2-carbony1)- aMi 61-adamantan-
1-y1 t -amide; Pyrazine-2-carboxylic acid
[3-[(2-bromo-pyridine-41-carb Orly 1)-amin -ada antan-
1 -y1 ; amide; Pwazine-2-carboxy1ic acid 13
-[(2-methyl-thi azole-4-carbony1)-ami no]-adamantan-
-y amide;  WO 2010/011570PCT/US2009/050934
PvfaZine-2-carboxylic acid
34(5-cyelopropy1-21i-pyrazole-3-carbonyl)-ami /1
adamantan-l-yl.; 4-Methyl-pyri midi 11e-2-carboxylic
acid 13-{(pyrazine-2-carbonyl )-ami no]
-adamantan-1-y1}-amide; 2-Trifluoromethyl-pyrimidi
Tle-4-carboxylic acid , 3-[(pyrail Tle-2-carbonv0-
aTtl in o.1- adam an tan-l-ylli -ami de;
4-Trifluoromethyl-pyrimidine-2-carboxylic acid
13-[(2-methyl-pyrimidine-,1-carbortyl )- ami
no]kadamantan-1-y1) -ami de;
2-Methyl-pyrimidine-4-carboxylic acid
13-[(4-methyl-pyrimidine-2-carbonyl)-amino
adamantan-l-yll-amide.,
41-Methyl-pyrimidine-2-carboxylic acid
{3-Rpyrimidine-4-carbonv )-aminoll-ad.amantan-1- yl}
-amide; 4-Trifluoromethyl-pyrimidine-2-carboxylic acid
3-[(pyrimidine-4-carbonyl)-amin4 adamantan-l-y1)
-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 carder. 19) A method of
treating a disease or disorder, 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,
wherein the disease or disorder is a central nervous
system disease or disorder, 20) The method of claim
19, wherein the mammal is a h in an 21) The method of
claim 19, wherein the central nervous system disease
or disorder is a cognitive, neurodegenerative,
-psychiatric or neurological disease or disorder
','")) The method of claim 21, wherein the cognitive
or Tleurodegenerati ve disease or disorder is selected
from a group consisting of a mood disorder, an
anxiety, a schizophrenia,  WO
2010/011570PCT/US2009/050934 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 method claim 22, wherein the mood disorder is
a depression. 24) The method 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, pri aty depression, psychotic
depression, secondary depression, a combination
thereof 25) The method 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 method of 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 method 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 method of
claim 19, wherein the central nervous system disease
or disordet is a neuronal hyperexcitation state
disease or disorder. 29) The method of claim 28,
wherein the neuronal hyperexc.itation state disease or
disorder is a neuronal hyperexcitation gate in
medicament withdrawal, a neuronal hyperexcitation
state in intoxication, or a combination thereof 30)
The method of claim 21, wherein at least one symptom
of the disease or disorder is treated. WO
2010/011570PCT/US2009/050934 3 I) The method of claim
30, wherein the disease or disorder is a depression,
32) The method 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
ughin s.leep patterns, lack of energy, fiitigue, low
sel.f esteem, diminished capacity for thinking,
concennati on or decisiveness, feelings of
hopelessness or worthlessness, psychomotor agitation
or retardation, sell,repmach, inappropriate guilt,
frequent thoughts of death or suicide, plans or
attempts to COMIllit suicide, or a combination
thereof. 33) The method of claim 30, wherein the
disease or disorder is an anxiety. 34) The method 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.
COMpullsion.s, heart palpitations" chest pain, chest
discomfort, sweating, tingling sensations, feeling, of
choking, fear of losing control, flashbacks,
nightmares, intru.sive thoughts, intrusive
recollections, avoidance behaviors, emotional numbing,
an inability to sleep, anxious feelings, overactive
startle response, h.ypervigilance, outbursts of anger,
faintness, blushing, profuse sweating,
gastroesophageal reflux or a combination thereof.. 35)
The method of claim 30, wherein the disease or
disorder is schizophrenia, 36) The method 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 method 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 method
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. WO 2010/011570PCT/US2009/050934
$9) The method of claim 30, wherein the disease or
disorder is Parkinson's disease, 40) The method of
claim 39, wherein the at least one symptom of
Parkinson's disease is levodopa,-induced dyskinesia,
poor balance, Parkinsonian gait, 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 method of claim 30, wherein the
disease or disorder is Alzheimer's disease 42) The
method 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 method of
claim 30, wherein the cognitive or Tleurodegenerative
disease or disorder is multiple sclerosis. 44) The
method of claim 43, wherein the at least one symptom
of multiple sclerosis is optic neuritis blurred
vision, eye pain, loss of color vision, blindness,
diplopia double vision, nystagmus jerky eye movements,
ocular dysmetria, constant under- or over-shooting eye
movements, internuclear ophthalmoplegia, nystagmus,
diplopia, movement and sound phosphenes, diplopia,
afferent pupillaty defect, motor paresis, monoparesis,
paraparesis, hemiparesis, quadra.paresis plegia,
paraplegia, hemiplegia, tetraplegia" quadraplegia,
spasticity, dysarthria, muscle atrophy, spasms,
cramps, hypotonia, clonus, myoclonus, myokymia,
restless leg syndrome, footdrop dysfunctional reflexes
(MRSs, Babinski's, Hoffman's, Chaddock's),
para,esthesia, anaesthesia, neuralgia, neuropathic
pain, neurogenic pain, chermilte's, proprioceptive
dysfunction, trigeminal neuralgia, ataxia, intention
tremor, dysmetria, vestibular ataxia, vertigo, speech
ataxia, dystonia, WO 2010/011570PCT/US2009/050934
dysdiadochokinesia frequent micturation, bladder
spasticity, flaccid bladder, detrusorsphincter
dyssynergia, erectile dysfunction, anorgasmy,
retrograde ejaculation, frigidity, (.onstipation,
fecal urgency, depression, coimitive dysfuncti011,
dementia, mood swings, emotional lability, euphoria,
bipolar syndrome, anxiety, aphasia, dysphasia,
fatigue, uhthoffs symptom, gastroesophageal reflux, a
sleeping disorder, or a combination thereof 45) A
method of treating gastroesophageal reflux, the method
com.prises administering a therapeutically effective
amount of at least one compound of claim 1 or a
pharmaceutically acceptable salt thereof to a mammal
in need thereof, 46) A method of treating alcohol
dependence, The method comprises administering a
therapeutically effective amount of at least one
compound of claim I or a pharmaceutically acceptable
salt thereof to a mammal in need thereof 






