
NOVEL SALTS AND POLYMORPHS OF DESAZADESFERRITHIOCIN
POLYETHER ANALOGUES ASMETAL CHELATION AGENTS [001]
This application claims the benefit of priority of
United States provisional applications No. 61/080,572,
filed July 14, 2008, and No. 61/152,572, filed
February 13, 2009, the disclosures of which are hereby
incorporated by reference as if written herein in
their entirety. [002] Disclosed herein are new salts
and polymorphs of desazadesferrithiocin polyether
(DADFT-PE) analogues, as well as pharmaceutical
compositions comprising them and their application as
metal chelation agents for the treatment of disease.
Methods of chelation of iron and other metals in a
human or animal subject are also provided for the
treatment of metal overload and toxicity. [003] Metal
ions are critical to the proper functioning of living
systems. Ions such as Fe3+, Zn 2+, Cu2+, Ca2+, and
Co3+, to name but a few, can be found in the active
sites of over a third of known enzymes and other
functional proteins such as RNA polymerase, DNA
transcription factors, cytochromes P450s, hemoglobin,
myoglobin, and coenzymes such as vitamin Bi2. There,
these metals serve to facilitate oxidation and
reduction reactions, stabilize or shield charge
distributions, and orient substrates for reactions.
[004] However, the body has a limited ability to
absorb and excrete metals, and an excess can lead to
toxicity. As one example, an excess of iron, whether
derived from red blood cells chronically transfused,
necessary in such conditions such as beta thalassemia
major, or from increased absorption of dietary iron
such as hereditary hemochromatosis can be toxic
through the generation by iron of reactive oxygen
species such as H2O . In the presence OfFe2+, H2O2 is
reduced to the hydroxyl radical (HO ), a very reactive
species, a process known as the Fenton reaction. The
hydroxyl radical reacts very quickly with a variety of
cellular constituents and can initiate free radicals
and radical-mediated chain processes that damage DNA
and membranes, as well as produce carcinogens. The
clinical result is that without effective treatment,
body iron progressively increases with deposition in
the liver, heart, pancreas, and elsewhere. Iron
accumulation may also produce (i) liver disease that
may progress to cirrhosis, (ii) diabetes related both
to iron-induced decreases in pancreatic b-cell
secretion and increases in hepatic insulinresistance
and (iii) heart disease, still the leading cause of
death in beta thalassemia major and other anemias
associated with transfusional iron overload. [005] As
another example, ions with little or no endogenous
function may find their way into the body and effect
damage. Heavy metal ions such as Hg2+ can replace ions
such as Zn2+ in metalloproteins and render them
inactive, resulting in serious acute or chronic
toxicity that can end in a patient's death or in birth
defects in that patient's children. Even more
significantly, radioactive isotopes of the lanthanide
and actinide series can visit grave illness on an
individual exposed to them by mouth, air, or skin
contact. Such exposure could result not only from the
detonation of a nuclear bomb or a "dirty bomb"
composed of nuclear waste, but also from the
destruction of a nuclear power facility. [006] Agents
for the chelation and decorporation of metal ions in
living organisms have been previously disclosed and
are in clinical use. A variety of ligands have been
shown to bind Fe3+ , Pu4+,Th4+, Am4+,Eu3+ and U4+, for
example. Traditional standard therapies include the
use of agents such as deferoxamine (DFO,
N'-[5-(acetyl-hydroxy-amino)pentyl]-N-[5-[3-(5-aminope
ntyl-hydroxycarbamoyl)
propanoylamino]pentyl]-N-hydroxy -butane diamide), a
very effective metal chelator. DFO is, unfortunately,
not orally bioavailable and must therefore be
parenterally dosed IV, IP, or SC, and once in the
bloodstream has a very short half life. Diethylene
triamine pentaacetic acid (DTPA) is approved for use
in the treatment of lanthanide and actinide poisoning,
but also cannot be dosed orally, ideally should be
given very quickly following contamination, and
presents with a number of side effects. For these
reasons, continuous infusion of these agents is often
required, and particularly in the case of chronic
disorders, patient compliance can be a problem. A
thorough review of publicly available art will show
that although effective chelation agents have been
available for decades, oral bioavailability has
historically been a desirable trait in successive
next-generation agents. [007] More recently, orally
active agents have become available for use in the
treatment of metal overload. Deferiprone (3-hydroxy-
1,2-dimethylpyridin-4( IH)- one) has been used in
Europe and some other countries as an oral agent for
the treatment of transfusional iron overload in the
setting of beta thalassemia and other disorders, but
the drug is not approved for use in the United States
and Canada, and reported side effects including
agranulocytosis have in many cases relegated it
tosecond-line therapy. Deferasirox (Exjade,
[4-[(3Z,5is)-3,5-bis(6-oxo-l-cyclohexa-
2,4-dienylidene)-l,2,4-triazolidin-l-yl]benzoic acid,
Novartis) is currently the only oral agent approved in
the United States for chelation therapy. Even still,
nephrotoxicity leading to renal failure and cytopenia
have been reported by the Food and Drug Administration
as side effects to Deferasirox oral suspension
tablets. Moreover, neither of these agents is as
efficacious a chelator as DFO. Clearly, a need still
exists in the art for long-lasting, orally active
metal chelators with reduced toxicity for the
treatment of iron overload secondary to transfusion or
excessive intestinal absorption and other metal
overload disorders. [008] Analogues of
desferrithiocin, or [(S)-4,5-dihydro-2-(3- hydroxy-2-
pyridinyl)4methyl-4thiazo]carboxylic acid (DFT) have
been shown to form 2:1 hexacoordinate complexes with
Fe3+ and Th4+. These ligands, when administered either
subcutaneously (SC) or orally (PO) to rodents, dogs,
and primates, have been shown to clear iron very
efficiently, and to decorporate uranium from rodents
when given SC, PO, or intraperitoneally, with
particularly profound effects in the kidney. Although
development of DFT itself had been discontinued due to
nephrotoxicity, one of these ligands
(S)-2-(2,4-dihydroxyphenyl)4,5dihydro-4-methyl-4- 



thiazolecarboxylic acid, or (S)-4' -(HO)-DADFT, has
proven to be an effective chelation agent with the
additional benefit of being orally available, and as
of the present is believed to be in clinical trials. A
very recent paper discloses the design and testing of
DADFT analogues substituted by a polyether group at
the 3', 4', and 5' positions (Bergeron RJ et al, J Med
Chem. 2007 JuI 12;50(14):3302-13). Polyether analogues
had uniformly higher iron-clearing efficiencies (ICEs)
than their corresponding parent ligands in rodents and
in serum albumin binding studies, with the 3'-DADFT-PE
analogue (S)-4,5-dihydro-2-[2-hydroxy-3-(3,6,9-
trioxadecyloxy)phenyl]-4-methyl-4-thiazolecarboxylic
acid showing the most promising ICE in rodents and
non-human primates. [009] Though DADFT polyethers as a
class of compounds appear promising in the search for
improved metal chelation agents, much work remains to
be done in the characterization, development, and
selection of a compound suitable for use in humans.
Room for improvement is still apparent in the design
of analogues and salt forms thereof which have the
optimal balance of ICE, bioavailability, favorable
toxicology, and other attributes for the purpose of
providing safe and effective compounds which will be
easy to use by patients and clinicians alike.
Additionally,many factors still influence the
suitability of a compound as a pharmaceutical agent in
general. To be suitable for manufacture and
distribution, a compound should be capable of being
produced in yield and purity, or should be capable of
being purified from co-products. Such a compound
should also be stable, i.e., should not degrade over
time into potentially inactive or toxic compounds, or
even transform into alternate crystalline forms having
different and potentially quite relevant dissolution,
absorption, and other properties. [010] Disclosed
herein are novel salts and polymorphs of these
polyether analogues and derivatives thereof.
Pharmaceutical formulations comprising the salts and
polymorphs are also disclosed, as well as methods for
the treatment of diseases and conditions related to
toxicity which is a result of an acute or chronic
excess of metal in a human or animal body. Certain
salts disclosed herein are stable, pure, and soluble,
indicating likely bioavailability. [01 1] In certain
embodiments are provided salts having structural
Formula I : wherein: R1, R2, R3, R4, and R5 are
independently chosen from hydrogen, hydroxy, alkyl,
arylalkyl, alkoxy, and CH3O((CH2)n-O) m- , any of
which may be optionally substituted; R6, R7, and R8
are independently chosen from hydrogen, halogen,
hydroxy, lower alkyl, and lower alkoxy; m is an
integer from 0 to 8; n is an integer from 0 to 8; and
X is a counterion; or a polymorph thereof. [012]
Certain compounds, salts, and polymorphs disclosed
herein may possess useful metal chelating activity,
and may be used in the treatment or prophylaxis of a
disease or condition in which metal overload or
toxicity plays an active role. Thus, in broad aspect,
certain embodiments also provide pharmaceutical
compositions comprising one or more compounds, salts,
or polymorphs disclosed herein togetherwith a
pharmaceutically acceptable carrier, as well as
methods of making and using the compounds, salts, and
polymorphs and their compositions. Certain embodiments
provide methods for chelating metals in living
systems. Other embodiments provide methods for
treating disorders and symptoms relating to metal
toxicity in a patient in need of such treatment,
comprising administering to said patient a
therapeutically effective amount of a compound or
composition as disclosed herein, or a salt or
polymorph thereof. Also provided is the use of certain
compounds, salts, and polymorphs disclosed herein for
use in the manufacture of a medicament for the
treatment of a disease or condition ameliorated by the
chelation or decorporation of metals. BRIEF
DESCRIPTION OF THE DRAWINGS [013] Figure 1. XRPD
Patterns of Salts of (S)-3 '-(OH)-DADFT-PE: the zinc,
potassium, piperazine, magnesium, sodium, and calcium
salts (from top to bottom). Degrees Q-2Qon the
abscissa are plotted against an arbitrary Y value on
the ordinate. [014] Figure 2. Physical stability study
of (S)-3'-(OH)-DADFT-PE potassium salt, isolated as
the Form A polymorph (top spectrum), the Form B
(middle spectrum) and the Form C (bottom spectra)
salts. Degrees Q-2Qon the abscissa are plotted against
an arbitrary Y value on the ordinate. [015] Figure 3.
ORTEP drawing of (S)-3' -(OH)-DADFT-PE Zinc salt.
Atoms are represented by 50% probability anisotropic
thermal ellipsoids. [016] Figure 4. Dynamic vapor
sorption/desorption isotherm of (S)-3'-(OH)- DADFT-PE
potassium salt Form A. [017] Figure 5. Dynamic vapor
sorption/desorption isotherm of (S)-3'-(OH)- DADFT-PE
potassium salt Form B. [018] Figure 6. DSC thermograms
of the (S)-3'-(OH)-DADFT-PE Potassium Salt Form B.
[019] Figure 7. XRPD Patterns of (S)-3 '-(OH)-DADFT-PE
magnesium salt: the amorphous form and form A (from
top to bottom). Degrees Q-2Qon the abscissa are
plotted against an arbitrary Y value on the
ordinate.[020] Figure 8. XRPD Pattern of
(S)-3'-(OH)-DADFT-PE magnesium salt form B. Degrees
Q-2Qon the abscissa are plotted against an arbitrary Y
value on the ordinate. [02 1] Figure 9. XRPD Pattern
of (S)-3'-(OH)-DADFT-PE magnesium salt form C. Degrees
Q-2Qon the abscissa are plotted against an arbitrary Y
value on the ordinate [022] Figure 10. DSC thermogram
of (S)-3 '-(OH)-DADFT-PE magnesium salt form B. 



[023] Figure 11. Dynamic vapor sorption/desorption
isotherm of (S)-3'-(OH)- DADFT-PE magnesium salt Form
B. [024] Figure 12. XRPD Patterns of Salts of
(S)-4'-(OH)-DADFT-PE: the arginine A, calcium A,
calcium B, magnesium A, sodium A, and HCl salts (from
top to bottom). Degrees Q-2Qon the abscissa are
plotted against an arbitrary Y value on the ordinate.
[025] Figure 13. XRPD Patterns of Salts of
(S)-4'-(OH)-DADFT-PE: the lysine A, piperazine A, NMG
A, and tromethamine A salts (from top to bottom).
Degrees Q-2Qon the abscissa are plotted against an
arbitrary Y value on the ordinate. [026] Figure 14.
XRPD Patterns of Salts of (S)-4'-(OH)-DADFT-PE: the
calcium A, magnesium A, lysine A,NMG A, and
tromethamine A salts (from top to bottom). Degrees
Q-2Qon the abscissa are plotted against an arbitrary Y
value on the ordinate. [027] Figure 15. DSC spectrum
of (S)-4'-(OH)-DADFT-PE magnesium salt. [028] Figure
16. Dynamic vapor sorption/desorption isotherm of
(S)-4'-(OH)- DADFT-PE magnesium salt. [029] Figure 17.
DSC spectrum of (S)-4'-(OH)-DADFT-PE NMG salt. [030]
Figure 18. Dynamic vapor sorption/desorption isotherm
of (S)-4'-(OH)- DADFT-PE NMG salt. [03 1] Figure 19.
DSC spectrum of (S)-4'-(OH)-DADFT-PE tromethamine
salt. [032] Figure 20. Dynamic vapor
sorption/desorption isotherm of (S)-4'-(OH)- DADFT-PE
tromethamine salt. [033] In certain embodiments, salts
of Formula I are solid. [034] In further embodiments,
salts of Formula I are crystalline.[035] In certain
embodiments, X is chosen from betaine, choline
hydroxide, diethanolamine, diethylamine, ethanolamine,
hydroxyethyl morpholine, hydroxyethyl pyrrolidine,
imidazole, N-methyl-d-glucamine (NMG), N, N'-
dibenzyl-ethylenediamine, N, N'-diethyl-ethanolamine,
piperazine, triethanolamine, tromethamine, Ca(OH)2,
L-lysine, L-arginine, Mg(OfTh, magnesium acetate, KOH,
NaOH, Zn(OH)2, zinc acetate, Zn(OH)2Mg(OH) 2, EDA,
L-histidine, 4-(2- hydroxyethyl morpholine),
l-(2hydroxy ethyl pyrrolidine), 1-(2-hydroxyethyl)-
piperidine, potassium 2ethylhexanoate, NaOAc, sodium
2-ethylhexanoate, 1,2- EDSA, HCl, H2SO4, MSA, andp-TSA
monohydrate. [036] In certain embodiments, salts have
structural Formula Ia: wherein: R1, R2, R3, R4, and R5
are independently chosen from hydrogen, hydroxy,
alkyl, arylalkyl, alkoxy, and CH3q ((CH2)n-O) m- , any
of which may be optionally substituted; R6, R7, and R8
are independently chosen from hydrogen, halogen,
hydroxy, lower alkyl, and lower alkoxy; m is an
integer from Oto 8; n is an integer from Oto 8; and X
is a counterion; or a polymorph thereof. [037] In
certain embodiments, salts are of Formula I wherein
the counterion X is chosen from lysine,
N-methyl-D-glucamine (NMG), tromethamine, calcium,
magnesium, potassium, sodium, zinc, and piperazine.
[038] In certain embodiments, R8 is chosen from
hydrogen and methyl. [039] In further embodiments, R6
and R7 are independently chosen from hydrogen and
methoxy. [040] In further embodiments, R1 is hydroxy.
[041] In further embodiments, R2, R3, R4, and R5 are
independently chosen from hydrogen and CH3O((CH2)n-O)
m- .[042] In further embodiments, salts and polymorphs
thereof have structural formula II: [043] In further
embodiments, salts and polymorphs thereof have
structural formula Ha: [044] In further embodiments,
the counterion X is chosen from calcium, magnesium,
potassium, sodium, zinc, and piperazine. [045] In
further embodiments, m is 2 and n is 3. [046] In
further embodiments, the salt is the magnesium salt,
or a polymorph thereof. [047] In further embodiments,
the salt is magnesium 3'-desazadesferrithiocin
polyether hydroxide or a polymorph thereof. [048] In
further embodiments, said polymorph of magnesium 3'-
desazadesferrithiocin polyether hydroxide is Form A.
[049] In further embodiments, said Form A has an X-ray
powder diffraction pattern which is at least 70%, at
least 80%, at least 90%, or at least 95% identical to
that shown in Figure 7. [050] In other embodiments,
said polymorph of magnesium 3' - desazadesferrithiocin
polyether hydroxide is Form B. [05 1] In further
embodiments, said Form B has an X-ray powder
diffraction pattern which is at least 70%, at least
80%, at least 90%, or at least 95% identical to that
shown in Figure 8. [052] In further embodiments, said
Form B has a differential scanning calorimetry (DSC)
thermogram which is at least 70%, at least 80%, at
least 90%, or at least 95% identical to that shown in
Figure 10.[053] In further embodiments, said Form B
has a dynamic vapor sorption/desorption (DVS) spectrum
which is at least 70%, at least 80%, at least 90%, or
at least 95% identical to that shown in Figure 11.
[054] In other embodiments, said polymorph of
magnesium 3' - desazadesferrithiocin polyether
hydroxide is Form C. 



[055] In further embodiments, said Form C has an X-ray
powder diffraction pattern which is at least 70%, at
least 80%, at least 90%, or at least 95% identical to
that shown in Figure 9. [056] In other embodiments is
provided an amorphous form of magnesium 3'-
desazadesferrithiocin polyether hydroxide. [057] In
further embodiments, said amorphous form has an X-ray
powder diffraction pattern which is at least 70%, at
least 80%, at least 90%, or at least 95% identical to
that shown in Figure 7. [058] In further embodiments,
the salt or polymorph thereof has an aqueous
solubility at near-physiologic pH of between 0.3mg/ml
and 70mg/ml. [059] In further embodiments, the salt or
polymorph thereof has an aqueous solubility at
near-physiologic pH of > 40 mg/ml. [060] In further
embodiments, the salt or polymorph thereof has an
aqueous solubility at near-physiologic pH of > 50
mg/ml. [061] In further embodiments, the salt or
polymorph thereof has an aqueous solubility at
simulated gastric pH of 0.05mg/ml - 250mg/ml. [062] In
further embodiments, the salt or polymorph thereof has
an aqueous solubility at near-physiologic pH of
between 0.3mg/ml and 70mg/ml and having an aqueous
solubility at simulated gastric pH of 0.05mg/ml -
250mg/ml. [063] In further embodiments, the salt is
the potassium salt or a polymorph thereof. [064] In
further embodiments are provided the Form A polymorph
of the potassium (S)-3' -DADFT-PE salt, having an XRPD
pattern substantially similar to that shown in the
upper curve of Figure 2. [065] In further embodiments,
the salt is the potassium salt, or a polymorph
thereof. [066] In further embodiments, the potassium
salt is characterized by an x-ray powder diffraction
pattern comprising peaks at about:6.0, 7.1, 12.0,
14.6, 20.0, 20.3, 21.3, 22.0, 23.3, 24.4, 26.3, 27.3,
28.5, and 29.6 degrees 2Q, plus or minus 0.2 degrees
2Q. [067] In further embodiments, the salt is
potassium (S)-3'- desazadesferrithiocin polyether
(KOH-(S)-3'-DADFT-PE). [068] In other embodiments, the
salt is the zinc salt or a polymorph thereof. [069] In
further embodiments, the salt is zinc
(S)-3'-desazadesferrithiocin polyether (ZnOH-(S)-3'
-DADFT-PE), or a polymorph thereof. [070] In further
embodiments, the salt has an SC-XRD structure
characterized as in Figure 3. [071] In certain
embodiments, salts and polymorphs thereof have
structural formula III: [072] In further embodiments,
salts and polymorphs thereof have structural formula
Ilia: [073] In further embodiments, X is chosen from
lysine, NMG, tromethamine, calcium, and magnesium.
[074] In further embodiments is provided a polymorph
of a salt of Formula III, wherein the polymorph is a
stoichiometric hydrate of the sodium salt. [075] In
further embodiments, said polymorph is the
monohydrate. [076] In further embodiments, said
polymorph is the dihydrate. [077] In further
embodiments is provided tromethamine 4'-
desazadesferrithiocin polyether hydroxide, or a
polymorph thereof. [078] In further embodiments, the
salt of Formula III has a X-ray powder diffraction
pattern which is at least 70%, at least 80%, at least
90%, or at least 95% identical to that shown in Figure
13.[079] In further embodiments, the salt of Formula
III has a differential scanning calorimetry thermogram
which is at least 70%, at least 80%, at least 90%, or
at least 95% identical to that shown in Figure 19.
[080] In further embodiments, the salt of Formula III
has a dynamic vapor sorption/desorption (DVS) spectrum
which is at least 70%, at least 80%, at least 90%, or
at least 95% identical to that shown in Figure 20. [08
1] In further embodiments, the salt of Formula III has
an aqueous solubility at near-physiologic pH of
between 0.3 mg/ml and 150 mg/ml. [082] In certain
embodiments, salts and polymorphs thereof have
structural formula IV: [083] In further embodiments,
salts and polymorphs thereof have structural formula
IVa: [084] In certain embodiments, salts and
polymorphs thereof have structural formula V: [085] In
further embodiments, salts and polymorphs thereof have
structural formula Va:[086] In certain embodiments,
salts and polymorphs thereof have structural formula
VI: or, equivalently, magnesium hydroxide
(S)-3'-desazadesferrithiocin polyether
(Mg(OH)-3'-DADFT-PE), or magnesium
(S)-2-(2-hydroxy-3-(2-(2-(2-
methoxyethoxy)ethoxy)ethoxy)phenyl)-4-methyl-4,5-dihyd
rothiazole-4-carboxylate hydroxide. [087] The compound
of formula VI may exist in three substantially
crystalline polymorphic forms referred to hereafter as
Forms A - C, as well as an amorphous form, which
differ from each other in their stability,
physicochemical properties, and spectral
characteristics. [088] Accordingly, the polymorphic
forms can be characterized by powder Xray diffraction
(XRPD) patterns, differential vapor
sorption/desorption (DVS), thermogravimetric analysis
(TGA), and differential scanning calorimetry (DSC).
[089] Also provided is a novel polymorph Form A of a
compound of formula VI is provided. [090] In certain
embodiments disclosed herein, characterizing data for
Form A 



of a compound of formula VI as obtained by an X-ray
powder diffraction (XRPD) pattern is shown in Figure
7. [09 1] Also provided is a novel amorphous form of a
compound of formula VI is provided. [092] In certain
embodiments disclosed herein, characterizing data for
the amorphous form of a compound of formula VI as
obtained by an X-ray powder diffraction (XRPD) pattern
is shown in Figure 7. [093] Also provided is a novel
polymorph Form B of a compound of formula VI is
provided. [094] In certain embodiments disclosed
herein, characterizing data for Form B of a compound
of formula VI as obtained by an X-ray powder
diffraction (XRPD) pattern is shown in Figure 8.[095]
In further embodiments, characterizing data for Form B
of a compound of formula VI as obtained by a
differential scanning calorimetry (DSC) thermogram is
shown in Figure 10. [096] In yet further embodiments,
characterizing data for Form B of a compound of
formula VI as obtained by a vapor sorption/desorption
(DVS) spectrum is shown in Figure 11. [097] Also
provided is a novel polymorph Form C of a compound of
formula VI is provided. [098] In certain embodiments
disclosed herein, characterizing data for Form C of a
compound of formula VI as obtained by an X-ray powder
diffraction (XRPD) pattern is shown in Figure 9. [099]
In certain embodiments, salts and polymorphs thereof
have structural formula VII: or, equivalently,
tromethamine (S)-3'-desazadesferrithiocin polyether
(tromethamine-4' -DADFT-PE), or
1,3-dihydroxy-2-(hydroxymethyl)propan-2- aminium
(S)-2-(2-hydroxy-4-(2-(2-(2-methoxyethoxy)ethoxy)ethox
y)phenyl)-4- methyl-4,5-dihydrothiazole-4-carboxylate.
[0100] In certain embodiments, characterizing data for
a compound of formula VII as obtained by X-ray powder
diffraction (XRPD) is shown in Figure 13. [0101] In
certain embodiments, characterizing data for a
compound of formula VII as obtained by differential
scanning calorimetry (DSC) is shown in Figure 19.
[0102] In certain embodiments, characterizing data for
a compound of formula VII as obtained by vapor
sorption/desorption (DVS) is shown in Figure 20.
[0103] In certain embodiments are provided salts of
structural formula II and polymorphs thereof having an
aqueous solubility at near-physiologic pH of between
0.3 mg/ml and 70 mg/ml. [0104] In certain embodiments
are provided salts of structural formula II and
polymorphs thereof having an aqueous solubility at
near-physiologic pH of > 40 mg/ml.[0105] In certain
embodiments are provided salts of structural formula
II and polymorphs thereof having an aqueous solubility
at near-physiologic pH of > 50 mg/ml. [0106] In
certain embodiments are provided salts of structural
formula II and polymorphs thereof having an aqueous
solubility at simulated gastric pH of 0.05 mg/ml - 250
mg/ml. [0107] In certain embodiments are provided
salts of structural formula II and polymorphs thereof
having an aqueous solubility at near-physiologic pH of
between 0.3mg/ml and 70mg/ml and having an aqueous
solubility at simulated gastric pH of 0.05mg/ml -
250mg/ml. [0108] In certain embodiments are provided
salts of structural formula II and polymorphs thereof
having an aqueous solubility at near-physiologic pH
(-7.4) of between 0.3mg/ml and 70mg/ml and having an
aqueous solubility at simulated gastric pH (~pH 1) of
0.05mg/ml - 250mg/ml. [0109] In certain embodiments
are provided salts of structural formula III and
polymorphs thereof having an aqueous solubility at
near-physiologic pH (-7.4) of between 0.3mg/ml and
150mg/ml [01 10] Also provided are pharmaceutical
compositions comprising the salt or polymorph thereof
as disclosed herein together with at least one
pharmaceutically acceptable excipient. [01 11] In
certain embodiments, the pharmaceutical composition
comprises a salt or polymorph thereof having
structural formula II wherein m is 2 and n is 3; and
wherein the counterion X is chosen from calcium,
magnesium, potassium, sodium, zinc, and piperazine.
[01 12] In further embodiments is provided a
pharmaceutical composition comprising magnesium
3'-desazadesferrithiocin polyether hydroxide
(Mg(OH)-3'- DADFT-PE), or a polymorph thereof,
together with at least one pharmaceutically acceptable
excipient.[01 13] In certain embodiments, the
pharmaceutical composition comprises a salt or
polymorph thereof having structural formula III
wherein m is 2 and n is 3; and the counterion X is
chosen from lysine, NMG, tromethamine, calcium,
magnesium. [01 14] In further embodiments is provided
a pharmaceutical composition comprising tromethamine
4'-desazadesferrithiocin polyether hydroxide
(tromethamine-4' -DADFT-PE) or a polymorph thereof,
together with at least one pharmaceutically acceptable
excipient. [01 15] In certain embodiments, the
pharmaceutical composition comprises magnesium
3'-desazadesferrithiocin polyether hydroxide
(Mg(OH)-3'-DADFTPE), or a polymorph thereof, together
with at least one pharmaceutically acceptable 



excipient. [01 16] In certain embodiments, the
pharmaceutical composition comprises tromethamine
4'-desazadesferrithiocin polyether hydroxide
(tromethamine-4' - DADFT-PE) or a polymorph thereof,
together with at least one pharmaceutically acceptable
excipient. [01 17] In certain embodiments are provided
a method of treating a pathological condition
responsive to chelation, sequestration, or elimination
of a trivalent metal in a subject comprising
administering to the subject a therapeutically
effective amount of a salt or polymorph thereof as
disclosed herein 1. [01 18] In further embodiments,
said trivalent metal is iron. [01 19] In further
embodiments, said pathological condition is iron
overload. [0120] In further embodiments, said
pathological condition is the result of mal
distribution or redistribution of iron in the body.
[0121] In further embodiments, said pathological
condition is chosen from atransferrinemia,
aceruloplasminemia, and Fredreich's ataxia. [0122] In
further embodiments, said pathological condition is
the result of transfusional iron overload.[0123] In
further embodiments, said pathological condition is
chosen from betathalassemia major and intermedia,
sickle cell anemia, Diamond-Blackfan anemia,
sideroblastic anemia, chronic hemolytic anemias,
off-therapy leukemias, bone marrow transplant and
myelodysplastic syndrome. [0124] In further
embodiments, said pathological condition is a
hereditary condition resulting in the excess
absorption of dietary iron. [0125] In further
embodiments, said pathological condition is chosen
from hereditary hemochromatosis and porphyria cutanea
tarda. [0126] In further embodiments, said
pathological condition is diabetes. [0127] In further
embodiments, said pathological condition is an
acquired disease that results in excess dietary iron
absorption. [0128] In further embodiments, said
pathological condition is a liver disease. [0129] In
further embodiments, said disease is hepatitis. [0130]
In further embodiments, said pathological condition is
lanthanide or actinide overload. [0131] In further
embodiments, the therapeutically effective amount of a
salt or polymorph thereof as disclosed herein that
induces the bodily excretion of iron or other
trivalent metal is greater than 0.2 mg/kg/d in the
subject. [0132] In further embodiments, the
therapeutically effective amount of a salt or
polymorph thereof as disclosed herein can be given at
a dose of at least 10mg/kg/d without clinically
apparent toxic effects on the kidney, bone marrow,
thymus, liver, spleen, heart or adrenal glands. [0133]
As used herein, the terms below have the meanings
indicated. [0134] When ranges of values are disclosed,
and the notation "from ni ... to n2" is used, where ni
and n2 are the numbers, then unless otherwise
specified, this notation is intended to include the
numbers themselves and the range between them. This
range may be integral or continuous between and
including the end values. By way of example, the range
"from 2 to 6 carbons" is intended to include two,
three, four, five, and six carbons, since carbons come
in integer units. Compare, by way of example, the
range "from 1 to 3 mM (micromolar)," which is intended
to include 1 mM, 3 mM, and everything in between to
any number of significant figures (e.g., 1.255 mM, 2.1
mM, 2.9999 mM, etc.). [0135] The term "about," as used
herein, is intended to qualify the numerical values
which it modifies, denoting such a value as variable
within a margin of error.When no particular margin of
error, such as a standard deviation to a mean value
given in a chart or table of data, is recited, the
term "about" should be understood to mean that range
which would encompass the recited value and the range
which would be included by rounding up or down to that
figure as well, taking into account significant
figures. [0136] The term "acyl," as used herein, alone
or in combination, refers to a carbonyl attached to an
alkenyl, alkyl, aryl, cycloalkyl, heteroaryl,
heterocycle, or any other moiety were the atom
attached to the carbonyl is carbon. An "acetyl" group
refers to a -C(O)CH 3 group. An "alkylcarbonyl" or
"alkanoyl" group refers to an alkyl group attached to
the parent molecular moiety through a carbonyl group.
Examples of such groups include methylcarbonyl and
ethylcarbonyl. Examples of acyl groups include formyl,
alkanoyl and aroyl. [0137] The term "alkenyl," as used
herein, alone or in combination, refers to a
straight-chain or branched-chain hydrocarbon group
having one or more double bonds and containing from 2
to 20 carbon atoms. In certain embodiments, said
alkenyl will comprise from 2 to 6 carbon atoms. The
term "alkenylene" refers to a carbon-carbon double
bond system attached at two or more positions such as
ethenylene [(-CH=CH-),(-C::C-)]. Examples of suitable
alkenyl groups include ethenyl, propenyl,
2-methylpropenyl, 1,4-butadienyl and the like. Unless
otherwise specified, the term "alkenyl" may include
"alkenylene" groups. [0138] The term "alkoxy," as used
herein, alone or in combination, refers to an alkyl
ether group, wherein the term alkyl is as defined
below. Examples of suitable alkyl ether groups include
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
isobutoxy, sec-butoxy, tert-butoxy, and the like.
[0139] The term "alkyl," as used herein, alone or in
combination, refers to a straight-chain or
branched-chain alkyl group containing from 1 to 20
carbon atoms. In certain embodiments, said alkyl will
comprise from 1 to 10 carbon atoms. In further
embodiments, said alkyl will comprise from 1 to 6
carbon atoms. Alkyl groups may be optionally
substituted as defined herein. Examples of alkyl
groups include methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
iso-amyl, hexyl, octyl, noyl and the like. The term
"alkylene," as used herein, alone or in combination,
refers to a saturated aliphatic group derived from a 



straight or branched chain saturated hydrocarbon
attached at two or more positions,such as methylene
(-CH 2-). Unless otherwise specified, the term "alkyl"
may include "alkylene" groups. [0140] The term
"alkylamino," as used herein, alone or in combination,
refers to an alkyl group attached to the parent
molecular moiety through an amino group. Suitable
alkylamino groups may be mono- or dialkylated, forming
groups such as, for example, N-methylamino,
N-ethylamino, N,N-dimethylamino, N,Nethylmethylamino
and the like. [0141] The term "alkynyl," as used
herein, alone or in combination, refers to a
straight-chain or branched chain hydrocarbon group
having one or more triple bonds and containing from 2
to 20 carbon atoms. In certain embodiments, said
alkynyl comprises from 2 to 6 carbon atoms. In further
embodiments, said alkynyl comprises from 2 to 4 carbon
atoms. The term "alkynylene" refers to a carboncarbon
triple bond attached at two positions such as
ethynylene (-C:::C-, - CC-). Examples of alkynyl
groups include ethynyl, propynyl, hydroxypropynyl,
butyn-1- yl, butyn-2-yl, pentyn-1-yl,
3-methylbutyn-l-yl, hexyn-2-yl, and the like. Unless
otherwise specified, the term "alkynyl" may include
"alkynylene" groups. [0142] The terms "amido" and
"carbamoyl," as used herein, alone or in combination,
refer to an amino group as described below attached to
the parent molecular moiety through a carbonyl group,
or vice versa. The term "C-amido" as used herein,
alone or in combination, refers to a -C(=O)-NR2 group
with R as defined herein. The term "N-amido" as used
herein, alone or in combination, refers to a RC(=O)NH-
group, with R as defined herein. The term "acylamino"
as used herein, alone or in combination, embraces an
acyl group attached to the parent moiety through an
amino group. An example of an "acylamino" group is
acetylamino (CH3C(O)NH-). [0143] The term "amino," as
used herein, alone or in combination, refers to- NRR ,
wherein R and R are independently chosen from
hydrogen, alkyl, acyl, heteroalkyl, aryl, cycloalkyl,
heteroaryl, and heterocycloalkyl, any of which may
themselves be optionally substituted. Additionally, R
and R' may combine to form heterocycloalkyl, either of
which may be optionally substituted. [0144] The term
"aryl," as used herein, alone or in combination, means
a carbocyclic aromatic system containing one, two or
three rings wherein such polycyclic ring systems are
fused together. The term "aryl" embraces aromatic
groups such as phenyl, naphthyl, anthracenyl, and
phenanthryl.[0145] The terms "benzo" and "benz," as
used herein, alone or in combination, refer to the
divalent group C H4= derived from benzene. Examples
include benzothiophene and benzimidazole. [0146] The
term "carbonyl," as used herein, when alone includes
formyl [- C(O)H] and in combination is a -C(O)- group.
[0147] The term "carboxyl" or "carboxy," as used
herein, refers to -C(O)OH or the corresponding
"carboxylate" anion, such as is in a carboxylic acid
salt. An "O-carboxy" group refers to a RC(O)O- group,
where R is as defined herein. A "C-carboxy" group
refers to a -C(O)OR groups where R is as defined
herein. [0148] The term "cyano," as used herein, alone
or in combination, refers to - CN. [0149] The term
"cycloalkyl," or, alternatively, "carbocycle," as used
herein, alone or in combination, refers to a saturated
or partially saturated monocyclic, bicyclic or
tricyclic alkyl group wherein each cyclic moiety
contains from 3 to 12 carbon atom ring members and
which may optionally be a benzo fused ring system
which is optionally substituted as defined herein. In
certain embodiments, said cycloalkyl will comprise
from 5 to 7 carbon atoms. Examples of such cycloalkyl
groups include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, tetrahydronaphthyl, indanyl,
octahydronaphthyl, 2,3-dihydro-lH-indenyl, adamantyl
and the like. "Bicyclic" and "tricyclic" as used
herein are intended to include both fused ring
systems, such as decahydronaphthalene,
octahydronaphthalene as well as the multicyclic
(multicentered) saturated or partially unsaturated
type. The latter type of isomer is exemplified in
general by, bicyclo[l,l,l]pentane, camphor,
adamantane, and bicyclo[3,2,l]octane. [0150] The term
"ester," as used herein, alone or in combination,
refers to a carboxy group bridging two moieties linked
at carbon atoms. [0151] The term "ether," as used
herein, alone or in combination, refers to an oxy
group bridging two moieties linked at carbon atoms.
[0152] The term "halo," or "halogen," as used herein,
alone or in combination, refers to fluorine, chlorine,
bromine, or iodine. [0153] The term "haloalkoxy," as
used herein, alone or in combination, refers to a
haloalkyl group attached to the parent molecular
moiety through an oxygen atom. [0154] The term
"haloalkyl," as used herein, alone or in combination,
refers to an alkyl group having the meaning as defined
above wherein one or morehydrogens are replaced with a
halogen. Specifically embraced are monohaloalkyl,
dihaloalkyl and polyhaloalkyl groups. A monohaloalkyl
group, for one example, may have an iodo, bromo,
chloro or fluoro atom within the group. Dihalo and
polyhaloalkyl groups may have two or more of the same
halo atoms or a combination of different halo groups.
Examples of haloalkyl groups include fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, pentafluoroethyl,
heptafluoropropyl, difluorochloromethyl,
dichlorofluoromethyl, difluoroethyl, difluoropropyl,
dichloroethyl and dichloropropyl. "Haloalkylene"
refers to a haloalkyl group attached at two or more
positions. Examples include fluoromethylene (-CFH-),
difluoromethylene (-CF 2 -), chloromethylene (-CHC1-)
and the like. [0155] The term "heteroalkyl," as used
herein, alone or in combination, refers to a stable
straight or branched chain, or cyclic hydrocarbon
group, or combinations thereof, fully saturated or
containing from 1 to 3 degrees of unsaturation,
consisting of the stated number of carbon atoms and
from one to three heteroatoms chosen 



from O, N, and S, and wherein the nitrogen and sulfur
atoms may optionally be oxidized and the nitrogen
heteroatom may optionally be quaternized. The
heteroatom(s) O, N and S may be placed at any interior
position of the heteroalkyl group. Up to two
heteroatoms may be consecutive, such as, for example,
-CH2-NHOCH 3. [0156] The term "heteroaryl," as used
herein, alone or in combination, refers to a 3 to 7
membered unsaturated heteromonocyclic ring, or a fused
monocyclic, bicyclic, or tricyclic ring system in
which at least one of the fused rings is aromatic,
which contains at least one atom chosen from O, S, and
N. In certain embodiments, said heteroaryl will
comprise from 5 to 7 carbon atoms. The term also
embraces fused polycyclic groups wherein heterocyclic
rings are fused with aryl rings, wherein heteroaryl
rings are fused with other heteroaryl rings, wherein
heteroaryl rings are fused with heterocycloalkyl
rings, or wherein heteroaryl rings are fused with
cycloalkyl rings. Examples of heteroaryl groups
include pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl,
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
triazolyl, pyranyl, furyl, thienyl, oxazolyl,
isoxazolyl, oxadiazolyl, thiazolyl, thiadiazolyl,
isothiazolyl, indolyl, isoindolyl, indolizinyl,
benzimidazolyl, quinolyl, isoquinolyl, quinoxalinyl,
quinazolinyl, indazolyl, benzotriazolyl,
benzodioxolyl, benzopyranyl, benzoxazolyl,
benzoxadiazolyl, benzothiazolyl, benzothiadiazolyl,
benzofuryl,benzothienyl, chromonyl, coumarinyl,
benzopyranyl, tetrahydroquinolinyl,
tetrazolopyridazinyl, tetrahydroisoquinolinyl,
thienopyridinyl, furopyridinyl, pyrrolopyridinyl and
the like. Exemplary tricyclic heterocyclic groups
include carbazolyl, benzidolyl, phenanthrolinyl,
dibenzofuranyl, acridinyl, phenanthridinyl, xanthenyl
and the like. [0157] The terms "heterocycloalkyl" and,
interchangeably, "heterocycle," as used herein, alone
or in combination, each refer to a saturated,
partially unsaturated, or fully unsaturated
monocyclic, bicyclic, or tricyclic heterocyclic group
containing at least one heteroatom as a ring member,
wherein each said heteroatom may be independently
chosen from nitrogen, oxygen, and sulfur In certain
embodiments, said hetercycloalkyl will comprise from 1
to 4 heteroatoms as ring members. In further
embodiments, said hetercycloalkyl will comprise from 1
to 2 heteroatoms as ring members. In certain
embodiments, said hetercycloalkyl will comprise from 3
to 8 ring members in each ring. In further
embodiments, said hetercycloalkyl will comprise from 3
to 7 ring members in each ring. In yet further
embodiments, said hetercycloalkyl will comprise from 5
to 6 ring members in each ring. "Heterocycloalkyl" and
"heterocycle" are intended to include sulfones,
sulfoxides, N-oxides of tertiary nitrogen ring
members, and carbocyclic fused and benzo fused ring
systems; additionally, both terms also include systems
where a heterocycle ring is fused to an aryl group, as
defined herein, or an additional heterocycle group.
Examples of heterocycle groups include aziridinyl,
azetidinyl, 1,3-benzodioxolyl, dihydroisoindolyl,
dihydroisoquinolinyl, dihydrocinnolinyl,
dihydrobenzodioxinyl,
dihydro[l,3]oxazolo[4,5-b]pyridinyl, benzothiazolyl,
dihydroindolyl, dihydropyridinyl, 1,3-dioxanyl,
1,4-dioxanyl, 1,3-dioxolanyl, isoindolinyl,
morpholinyl, piperazinyl, pyrrolidinyl,
tetrahydropyridinyl, piperidinyl, thiomorpholinyl, and
the like. The heterocycle groups may be optionally
substituted unless specifically prohibited. [0158] The
term "hydroxy," as used herein, alone or in
combination, refers to - OH. [0159] The term
"hydroxyalkyl," as used herein, alone or in
combination, refers to a hydroxy group attached to the
parent molecular moiety through an alkyl group. [0160]
The phrase "in the main chain" refers to the longest
contiguous or adjacent chain of carbon atoms starting
at the point of attachment of a group to the compounds
of any one of the formulas disclosed herein.[0161] The
term "lower," as used herein, alone or in a
combination, where not otherwise specifically defined,
means containing from 1 to and including 6 carbon
atoms. [0162] The terms "oxy" or "oxa," as used
herein, alone or in combination, refer to -O-. [0163]
The term "oxo," as used herein, alone or in
combination, refers to =0. [0164] The term
"perhaloalkoxy" refers to an alkoxy group where all of
the hydrogen atoms are replaced by halogen atoms.
[0165] The term "perhaloalkyl" as used herein, alone
or in combination, refers to an alkyl group where all
of the hydrogen atoms are replaced by halogen atoms.
[0166] The terms "thia" and "thio," as used herein,
alone or in combination, refer to a -S- group or an
ether wherein the oxygen is replaced with sulfur. The
oxidized derivatives of the thio group, namely
sulfinyl and sulfonyl, are included in the definition
of thia and thio. [0167] Any definition herein may be
used in combination with any other definition to
describe a composite structural group. By convention,
the trailing element of any such definition is that
which attaches to the parent moiety. For example, the
composite group alkylamido would represent an alkyl
group attached to the parent molecule through an amido
group, and the term alkoxyalkyl would represent an
alkoxy group attached to the parent molecule through
an alkyl group. [0168] When a group is defined to be
"null," what is meant is that said group is absent.
[0169] The term "optionally substituted" means the
anteceding group may be substituted or unsubstituted.
When substituted, the substituents of an "optionally
substituted" group may include, without limitation,
one or more substituents independently selected from
the following groups or a particular designated set of
groups, alone or in combination: lower alkyl, lower
alkenyl, lower alkynyl, lower alkanoyl, lower
heteroalkyl, lower heterocycloalkyl, lower haloalkyl,
lower haloalkenyl, lower haloalkynyl, lower
perhaloalkyl, lower perhaloalkoxy, lower cycloalkyl,
phenyl, aryl, aryloxy, lower alkoxy, lower haloalkoxy,
oxo, lower 



acyloxy, carbonyl, carboxyl, lower alkylcarbonyl,
lower carboxyester, lower carboxamido, cyano,
hydrogen, halogen, hydroxy, amino, lower alkylamino,
arylamino, amido, nitro, thiol, lower alkylthio, lower
haloalkylthio, lower perhaloalkylthio, arylthio,
sulfonate, sulfonic acid, trisubstituted silyl, N3,
SH,SCH3, C(O)CH3, CO2CH3, CO2H, pyridinyl, thiophene,
furanyl, lower carbamate, and lower urea. Two
substituents may be joined together to form a fused
five-, six-, or seven-membered carbocyclic or
heterocyclic ring consisting of zero to three
heteroatoms, for example forming methylenedioxy or
ethylenedioxy. An optionally substituted group may be
unsubstituted (e.g., -CH2CH3), fully substituted
(e.g., - CF2CF3), monosubstituted (e.g., -CH2CH2F) or
substituted at a level anywhere inbetween fully
substituted and monosubstituted (e.g., -CH2CF3) .
Where substituents are recited without qualification
as to substitution, both substituted and unsubstituted
forms are encompassed. Where a substituent is
qualified as "substituted," the substituted form is
specifically intended. Additionally, different sets of
optional substituents to a particular moiety may be
defined as needed; in these cases, the optional
substitution will be as defined, often immediately
following the phrase, "optionally substituted with."
[0 170] The term R or the term R' , appearing by
itself and without a number designation, unless
otherwise defined, refers to a moiety chosen from
hydrogen, alkyl, cycloalkyl, heteroalkyl, aryl,
heteroaryl and heterocycloalkyl, any of which may be
optionally substituted. Such R and R' groups should be
understood to be optionally substituted as defined
herein. Whether an R group has a number designation or
not, every R group, including R, R' and Rn where n=(l,
2, 3, . . .n), every substituent, and every term
should be understood to be independent of every other
in terms of selection from a group. Should any
variable, substituent, or term (e.g. aryl,
heterocycle, R, etc.) occur more than one time in a
formula or generic structure, its definition at each
occurrence is independent of the definition at every
other occurrence. Those of skill in the art will
further recognize that certain groups may be attached
to a parent molecule or may occupy a position in a
chain of elements from either end as written. Thus, by
way of example only, an unsymmetrical group such as
-C(O)N(R)- may be attached to the parent moiety at
either the carbon or the nitrogen. [0171] Asymmetric
centers exist in the compounds disclosed herein. These
centers are designated by the symbols "R" or "S,"
depending on the configuration of substituents around
the chiral carbon atom. It should be understood that
the invention encompasses all stereochemical isomeric
forms, including diastereomeric, enantiomeric, and
epimeric forms, as well as d-isomers and 1-isomers,
and mixtures thereof. Individual stereoisomers of
compounds can be prepared synthetically
fromcommercially available starting materials which
contain chiral centers or by preparation of mixtures
of enantiomeric products followed by separation such
as conversion to a mixture of diastereomers followed
by separation or recrystallization, chromatographic
techniques, direct separation of enantiomers on chiral
chromatographic columns, or any other appropriate
method known in the art. Starting compounds of
particular stereochemistry are either commercially
available or can be made and resolved by techniques
known in the art. Additionally, the compounds
disclosed herein may exist as geometric isomers. The
present invention includes all cis, trans, syn, anti,
entgegen (E), and zusammen (Z) isomers as well as the
appropriate mixtures thereof. Additionally, compounds
may exist as tautomers; all tautomeric isomers are
provided by this invention. Additionally, the
compounds disclosed herein can exist in unsolvated as
well as solvated forms with pharmaceutically
acceptable solvents such as water, ethanol, and the
like. In general, the solvated forms are considered
equivalent to the unsolvated forms. [0172] The term
"bond" refers to a covalent linkage between two atoms,
or two moieties when the atoms joined by the bond are
considered to be part of larger substructure. A bond
may be single, double, or triple unless otherwise
specified. A dashed line between two atoms in a
drawing of a molecule indicates that an additional
bond may be present or absent at that position. [0173]
The term "disease" as used herein is intended to be
generally synonymous, and is used interchangeably
with, the terms "disorder" and "condition" (as in
medical condition), in that all reflect an abnormal
condition of the human or animal body or of one of its
parts that impairs normal functioning, is typically
manifested by distinguishing signs and symptoms, and
causes the human or animal to have a reduced duration
or quality of life. [0174] The term "combination
therapy" means the administration of two or more
therapeutic agents to treat a therapeutic condition or
disorder described in the present disclosure. Such
administration encompasses co-administration of these
therapeutic agents in a substantially simultaneous
manner, such as in a single capsule having a fixed
ratio of active ingredients or in multiple, separate
capsules for each active ingredient. In addition, such
administration also encompasses use of each type of
therapeutic agent in a sequential manner. In either
case, the treatment regimen will provide beneficial
effects of the drug combination in treating the
conditions or disorders described herein.[0175] The
phrase "therapeutically effective" is intended to
qualify the amount of active ingredients used in the
treatment of a disease or disorder. This amount will
achieve the goal of reducing or eliminating the said
disease or disorder. [0176] The term "chelation" as
used herein means to coordinate (as in a metal ion)
with and inactivate. Chelation also includes
decorporation, a term which itself encompasses
chelation and excretion. [0177] The term
"iron-clearing efficiency (ICE)" as used herein refers
to the efficaciousness of a given concentration of
chelator in clearing iron from the body or one of its
organs or parts. Efficaciousness in turn concerns
quantity of iron removed from a target system (which
may be a whole body, an organ, or other) in a unit of
time. Chelators are needed for three clinical
situations: for acute iron toxicity from ingestion or
infusion of iron; to reduce total body iron secondary
to 



transfusion or excess iron absorption; for maintenance
of iron balance after total body iron has been
satisfactorily reduces and only daily dietary iron
needs to be excreted. In practical terms, therefore,
for chronic iron overload secondary to transfusion,
the recommendation is that between 0.3 and 0.5mg Fe/kg
body weight of the patient per day need be excreted.
For the maintenance treatment, 0.25-1 mg/kg/d is
sufficient. [0178] The term "therapeutically
acceptable" refers to those compounds (or salts,
polymorphs, prodrugs, tautomers, zwitterionic forms,
etc.) which are suitable for use in contact with the
tissues of patients without undue toxicity,
irritation, and allergic response, are commensurate
with a reasonable benefit/risk ratio, and are
effective for their intended use. [0179] As used
herein, reference to "treatment" of a patient is
intended to include prophylaxis. The term "patient"
means all mammals including humans. Examples of
patients include humans, cows, dogs, cats, goats,
sheep, pigs, and rabbits. Preferably, the patient is a
human. [0180] The term "prodrug" refers to a compound
that is made more active in vivo. Certain compounds
disclosed herein may also exist as prodrugs, as
described in Hydrolysis in Drug and Prodrug Metabolism
: Chemistry, Biochemistry, and Enzymology (Testa,
Bernard and Mayer, Joachim M. Wiley-VHCA, Zurich,
Switzerland 2003). Prodrugs of the compounds described
herein are structurally modified forms of the compound
that readily undergo chemical changes under
physiological conditions to provide the compound.
Additionally, prodrugs can beconverted to the compound
by chemical or biochemical methods in an ex vivo
environment. For example, prodrugs can be slowly
converted to a compound when placed in a transdermal
patch reservoir with a suitable enzyme or chemical
reagent. Prodrugs are often useful because, in some
situations, they may be easier to administer than the
compound, or parent drug. They may, for instance, be
bioavailable by oral administration whereas the parent
drug is not. The prodrug may also have improved
solubility in pharmaceutical compositions over the
parent drug. A wide variety of prodrug derivatives are
known in the art, such as those that rely on
hydrolytic cleavage or oxidative activation of the
prodrug. An example, without limitation, of a prodrug
would be a compound which is administered as an ester
(the "prodrug"), but then is metabolically hydrolyzed
to the carboxylic acid, the active entity. Additional
examples include peptidyl derivatives of a compound.
[0181] The compounds disclosed herein can exist as
therapeutically acceptable salts. Such salts will
normally be pharmaceutically acceptable. However,
salts of non-pharmaceutically acceptable salts may be
of utility in the preparation and purification of the
compound in question. Basic addition salts may also be
formed and be pharmaceutically acceptable. For a more
complete discussion of the preparation and selection
of salts, refer to Pharmaceutical Salts: Properties,
Selection, and Use (Stahl, P. Heinrich. Wiley-VCHA,
Zurich, Switzerland, 2002). [0182] The term
"therapeutically acceptable salt," as used herein,
represents salts or zwitterionic forms of the
compounds disclosed herein which are water or
oil-soluble or dispersible and therapeutically
acceptable as defined herein. The salts can be
prepared during the final isolation and purification
of the compounds or separately by reacting the
appropriate compound in the form of the free base with
a suitable acid. Representative acid addition salts
include acetate, adipate, alginate, Lascorbate,
aspartate, benzoate, benzenesulfonate (besylate),
bisulfate, butyrate, camphorate, camphorsulfonate,
citrate, digluconate, formate, fumarate, gentisate,
glutarate, glycerophosphate, glycolate, hemisulfate,
heptanoate, hexanoate, hippurate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethansulfonate
(isethionate), lactate, maleate, malonate,
DL-mandelate, mesitylenesulfonate, methanesulfonate,
naphthylenesulfonate, nicotinate,
2-naphthalenesulfonate, oxalate, pamoate, pectinate,
persulfate, 3-phenylproprionate, phosphonate, picrate,
pivalate, propionate, pyroglutamate, succinate,
sulfonate, tartrate, L-tartrate, trichloroacetate,
trifluoroacetate, phosphate, glutamate, bicarbonate,
paratoluenesulfonate (p-tosylate), and undecanoate.
Also, basic groups in the compounds disclosed herein
can be quaternized with methyl, ethyl, propyl, and
butyl chlorides, bromides, and iodides; dimethyl,
diethyl, dibutyl, and diamyl sulfates; decyl, lauryl,
myristyl, and steryl chlorides, bromides, and iodides;
and benzyl and phenethyl bromides. Examples of acids
which can be employed to form therapeutically
acceptable addition salts include inorganic acids such
as hydrochloric, hydrobromic, sulfuric, and
phosphoric, and organic acids such as oxalic, maleic,
succinic, and citric. Salts can also be formed by
coordination of the compounds with an alkali metal or
alkaline earth ion. Hence, the present invention
contemplates sodium, potassium, magnesium, zinc, and
calcium salts of the compounds disclosed herein, and
the like. [0183] Basic addition salts can be prepared
during the final isolation and purification of the
compounds, often by reacting a carboxy group with a
suitable base such as the hydroxide, carbonate, or
bicarbonate of a metal cation or with ammonia or an
organic primary, secondary, or tertiary amine. The
cations of therapeutically acceptable salts include
lithium, sodium (e.g., NaOH), potassium (e.g., KOH),
calcium (including Ca(OH)2), magnesium (including
Mg(OH)2 and magnesium acetate), zinc, (including
Zn(OH)2 and zinc acetate) and aluminum, as well as
nontoxic quaternary amine cations such as ammonium,
tetramethylammonium, tetraethylammonium, methylamine,
dimethylamine, trimethylamine, triethylamine,
diethylamine, ethylamine, tributylamine, pyridine,
N,N-dimethylaniline, N-methylpiperidine,
N-methylmorpholine, dicyclohexylamine, procaine,
dibenzylamine, N,N-dibenzylphenethylamine, 1-
ephenamine, and -dibenzylethylenediamine. Other
representative organic amines useful for the formation
of base addition salts include ethylenediamine,
ethanolamine, diethanolamine, piperidine, piperazine,
choline hydroxide, hydroxyethyl morpholine,
hydroxyethyl pyrrolidone, imidazole,
n-methyl-dglucamine, 



N, N'-dibenzylethylenediamine, N,
N'-diethylethanolamine, N, N'- dimethylethanolamine,
triethanolamine, and tromethamine. Basic amino acids
such as 1-glycine and 1-arginine, and amino acids
which may be zwitterionic at neutral pH, such as
betaine (N,N,N-trimethylglycine) are also
contemplated. [0184] In certain embodiments, the salts
may include lysine, N-methyl glutarate (NMG),
tromethamine, calcium, magnesium, potassium, sodium,
zinc, and piperazine salts of compounds disclosed
herein.[01 85] Salts disclosed herein may combine in
1:1 molar ratios, and in fact this is often how they
are initially synthesized. However, it will be
recognized by one of skill in the art that the
stoichiometry of one ion in a salt to the other may be
otherwise. Salts shown herein may be, for the sake of
convenience in notation, shown in a 1:1 ratio; all
possible stoichiometric arrangements are encompassed
by the scope of the present invention. [0186] When the
phrase "X is a counterion" is used in structural
formulas I, II, III, rv V, and VI herein, and neither
the compound nor the counterion is drawn showing
explicit ionic character, such ionic character may be
inferred and a corresponding charges on each moiety be
assumed to be present or absent. For example, if X is
a monovalent cation such as Mg(OH)+, it may be
inferred that the coupled compound has lost a proton
to form an ionic bond with X, despite Formula I being
drawn to explicitly show all protons in place.
Similarly, when X is an anion, the coupled compound
takes on cationic character. The notation is left
intentionally ambiguous as to placement and ratios of
charges since without extensive physical
characterization, such as X-ray crystal diffraction,
it is often impossible to know with certainty where on
a compound a counterion has bound. Additionally,
counterions and compounds may combine in uneven molar
ratios to form solid salts. [0187] The terms,
"polymorphs" and "polymorphic forms" and related terms
herein refer to crystal forms of the same molecule,
and different polymorphs may have different physical
properties such as, for example, melting temperatures,
heats of fusion, solubilities, dissolution rates
and/or vibrational spectra as a result of the
arrangement or conformation of the molecules in the
crystal lattice. The differences in physical
properties exhibited by polymorphs affect
pharmaceutical parameters such as storage stability,
compressibility and density (important in formulation
and product manufacturing), and dissolution rates (an
important factor in bioavailability). Differences in
stability can result from changes in chemical
reactivity (e.g. differential oxidation, such that a
dosage form discolors more rapidly when comprised of
one polymorph than when comprised of another
polymorph) or mechanical changes (e.g. tablets crumble
on storage as a kinetically favored polymorph converts
to thermodynamically more stable polymorph) or both
(e. g., tablets of one polymorph are more susceptible
to breakdown at high humidity). As a result of
solubility/dissolution differences, in the extreme
case,some polymorphic transitions may result in lack
of potency or, at the other extreme, toxicity. In
addition, the physical properties of the crystal may
be important in processing, for example, one polymorph
might be more likely to form solvates or might be
difficult to filter and wash free of impurities (i.e.,
particle shape and size distribution might be
different between polymorphs). [0188] Described herein
are various polymorphic forms such as Form A, Form B,
form C, amorphous, and the like. These terms (Form A,
Form B, etc. as the case may be) encompass polymorphs
that are substantially similar to those described
herein. In this context, "substantially similar" means
that one of skill in the art would recognize the
polymorphs differing insignificantly from those
polymorphs as physically characterized herein, or
those polymorphs having one or more properties
described herein. By way of example, a polymorph
encompassed by the term Form A could have an X-ray
powder diffraction (XRPD) spectrum which is at least
70%, at least 80%, at least 90%, or at least 95%
identical to that shown in the XRPD for Form A. For
example, the encompassed polymorph might have at least
80% of the peaks in common with the disclosed Form A
(shown in Figure 7). Alternatively, if the XRPD
spectrum is identified by only a few major peaks, the
encompassed polymorph might have major peaks at least
80% identical to those shown in an XRPD spectrum.
Alternatively, the encompassed polymorph might have an
aqueous solubility which is within 80 to 120% that
shown herein. [01 89] Polymorphs of a molecule can be
obtained by a number of methods, as known in the art.
Such methods include, but are not limited to, melt
recrystallization, melt cooling, solvent
recrystallization, desolvation, rapid evaporation,
rapid cooling, slow cooling, vapor diffusion and
sublimation. [0190] Techniques for characterizing
polymorphs include, but are not limited to,
differential scanning calorimetry (DSC), X-ray powder
diffractometry (XRPD), thermal gravimetric analysis
(TGA), dynamic vapor sorption/desorption (DVS), single
crystal X-ray diffractometry, vibrational
spectroscopy, e.g. IR and Raman spectroscopy, solid
state NMR, hot stage optical microscopy, scanning
electron microscopy (SEM), electron crystallography
and quantitative analysis, particle size analysis
(PSA), surface area analysis, solubility studies and
dissolution studies. [0191] The term, "solvate," as
used herein, refers to a crystal form of a substance
which contains solvent. The term "hydrate" refers to a
solvate wherein the solvent is water.[0192] The term,
"desolvated solvate," as used herein, refers to a
crystal form of a substance which can only be made by
removing the solvent from a solvate. [0193] The term
"amorphous form," as used herein, refers to a
noncrystalline form of a substance. [0194] The term
"solubility" is generally intended to be synonymous
with the term "aqueous solubility," and refers to the
ability, and the degree of the ability, of a compound
to dissolve in water or an aqueous solvent or buffer,
as might be found under physiological conditions.
Aqueous solubility is, in and of itself, a useful
quantitative measure, but it has additional utility as
a correlate and predictor, with 



some limitations which will be clear to those of skill
in the art, of oral bioavailability. In practice, a
soluble compound is generally desirable, and the more
soluble, the better. There are notable exceptions; for
example, certain compounds intended to be administered
as depot injections, if stable over time, may actually
benefit from low solubility, as this may assist in
slow release from the injection site into the plasma.
Solubility is typically reported in mg/mL, but other
measures, such as g/g, may be used. Solubilities
typically deemed acceptable may range from 1mg/mL into
the hundreds or thousands of mg/mL. [0195] Solubility
may be measured under varying conditions. For example,
it may be measured under conditions similar to those
found in the body, such as at gastric pH or at
physiologic or near-physiologic pH. "Gastric pH" as
used herein means about pH 1. "Near-physiologic pH,"
as used herein refers to the typical pH of bodily
tissues and fluids, such as blood and plasma, or
cytoplasm, generally about 7.4. [0196] As used herein,
"solid" when referring to a salt form means relatively
solid, at room temperature, and/or containing a
substantial amount of solids. A solid may be amorphous
in form and/or be a solvated solid with some quantity
of residual or coordinated of solvent molecules. A
crystalline salt is an example of a solid. By way of
example, a wax could be considered a solid, whereas an
oil would not be. [0197] A "solid composition" as used
herein includes a salt of a compound, or a polymorph
or amorphous solid form thereof. [0198] While it may
be possible for the compounds, salts and polymorphs
disclosed herein to be administered as the raw
chemical, it is also possible to present them as a
pharmaceutical formulation. Accordingly, provided
herein arepharmaceutical formulations which comprise
one or more of certain compounds, salts and polymorphs
disclosed herein, or one or more pharmaceutically
acceptable salts, esters, prodrugs, amides, or
solvates thereof, together with one or more
pharmaceutically acceptable carriers thereof and
optionally one or more other therapeutic ingredients.
The carrier(s) must be "acceptable" in the sense of
being compatible with the other ingredients of the
formulation and not deleterious to the recipient
thereof. Proper formulation is dependent upon the
route of administration chosen. Any of the well-known
techniques, carriers, and excipients may be used as
suitable and as understood in the art; e.g., in
Remington's Pharmaceutical Sciences. The
pharmaceutical compositions disclosed herein may be
manufactured in any manner known in the art, e.g., by
means of conventional mixing, dissolving, granulating,
dragee-making, levigating, emulsifying, encapsulating,
entrapping or compression processes. [0199] The
formulations include those suitable for oral,
parenteral (including subcutaneous, intradermal,
intramuscular, intravenous, intraarticular, and
intramedullary), intraperitoneal, transmucosal,
transdermal, intranasal, rectal and topical (including
dermal, buccal, sublingual and intraocular)
administration although the most suitable route may
depend upon for example the condition and disorder of
the recipient. The formulations may conveniently be
presented in unit dosage form and may be prepared by
any of the methods well known in the art of pharmacy.
Typically, these methods include the step of bringing
into association a compound or a pharmaceutically
acceptable salt, ester, amide, prodrug or solvate
thereof ("active ingredient") with the carrier which
constitutes one or more accessory ingredients. In
general, the formulations are prepared by uniformly
and intimately bringing into association the active
ingredient with liquid carriers or finely divided
solid carriers or both and then, if necessary, shaping
the product into the desired formulation. [0200]
Formulations of the compounds, salts and polymorphs
disclosed herein suitable for oral administration may
be presented as discrete units such as capsules,
cachets or tablets each containing a predetermined
amount of the active ingredient; as a powder or
granules; as a solution or a suspension in an aqueous
liquid or a non aqueous liquid; or as an oil-in-water
liquid emulsion or a water-in-oil liquid emulsion. The
active ingredient may also be presented as a bolus,
electuary or paste.[0201] Pharmaceutical preparations
which can be used orally include tablets, push-fit
capsules made of gelatin, as well as soft, sealed
capsules made of gelatin and a plasticizer, such as
glycerol or sorbitol. Tablets may be made by
compression or molding, optionally with one or more
accessory ingredients. Compressed tablets may be
prepared by compressing in a suitable machine the
active ingredient in a free-flowing form such as a
powder or granules, optionally mixed with binders,
inert diluents, or lubricating, surface active or
dispersing agents. Molded tablets may be made by
molding in a suitable machine a mixture of the
powdered compound moistened with an inert liquid
diluent. The tablets may optionally be coated or
scored and may be formulated so as to provide slow or
controlled release of the active ingredient therein.
All formulations for oral administration should be in
dosages suitable for such administration. The push-fit
capsules can contain the active ingredients in
admixture with filler such as lactose, binders such as
starches, and/or lubricants such as talc or magnesium
stearate and, optionally, stabilizers. In soft
capsules, the active compounds, salts and polymorphs
may be dissolved or suspended in suitable liquids,
such as fatty oils, liquid paraffin, or liquid
polyethylene glycols. In addition, stabilizers may be
added. Dragee cores are provided with suitable
coatings. For this purpose, concentrated sugar
solutions may be used, which may optionally contain
gum arabic, talc, polyvinyl pyrrolidone, carbopol gel,
polyethylene glycol, and/or titanium dioxide, lacquer
solutions, and suitable organic solvents or solvent
mixtures. Dyestuffs or pigments may be added to the
tablets or dragee coatings for identification or to
characterize different combinations of active compound
doses. [0202] The compounds, salts and polymorphs may
be formulated for parenteral 



administration by injection, e.g., by bolus injection
or continuous infusion. Formulations for injection may
be presented in unit dosage form, e.g., in ampoules or
in multi-dose containers, with an added preservative.
The compositions may take such forms as suspensions,
solutions or emulsions in oily or aqueous vehicles,
and may contain formulatory agents such as suspending,
stabilizing and/or dispersing agents. The formulations
may be presented in unit-dose or multi-dose
containers, for example sealed ampoules and vials, and
may be stored in powder form or in a freeze-dried
(lyophilized) condition requiring only the addition of
the sterile liquid carrier, for example, saline or
sterile pyrogen-free water, immediatelyprior to use.
Extemporaneous injection solutions and suspensions may
be prepared from sterile powders, granules and tablets
of the kind previously described. [0203] Formulations
for parenteral administration include aqueous and non
aqueous (oily) sterile injection solutions of the
active compounds, salts and polymorphs which may
contain antioxidants, buffers, bacteriostats and
solutes which render the formulation isotonic with the
blood of the intended recipient; and aqueous and
non-aqueous sterile suspensions which may include
suspending agents and thickening agents. Suitable
lipophilic solvents or vehicles include fatty oils
such as sesame oil, or synthetic fatty acid esters,
such as ethyl oleate or triglycerides, or liposomes.
Aqueous injection suspensions may contain substances
which increase the viscosity of the suspension, such
as sodium carboxymethyl cellulose, sorbitol, or
dextran. Optionally, the suspension may also contain
suitable stabilizers or agents which increase the
solubility of the compounds, salts and polymorphs to
allow for the preparation of highly concentrated
solutions. [0204] In addition to the formulations
described previously, a compound, salt, or polymorph
as disclosed herein may also be formulated as a depot
preparation. Such long acting formulations may be
administered by implantation (for example
subcutaneously or intramuscularly) or by intramuscular
injection. Thus, for example, the compounds, salts and
polymorphs may be formulated with suitable polymeric
or hydrophobic materials (for example as an emulsion
in an acceptable oil) or ion exchange resins, or as
sparingly soluble derivatives, for example, as a
sparingly soluble salt. [0205] For buccal or
sublingual administration, the compositions may take
the form of tablets, lozenges, pastilles, or gels
formulated in conventional manner. Such compositions
may comprise the active ingredient in a flavored basis
such as sucrose and acacia or tragacanth. [0206] The
compounds, salts and polymorphs may also be formulated
in rectal compositions such as suppositories or
retention enemas, e.g., containing conventional
suppository bases such as cocoa butter, polyethylene
glycol, or other glycerides. [0207] Certain compounds,
salts and polymorphs disclosed herein may be
administered topically, that is by non-systemic
administration. This includes the application of a
compound disclosed herein externally to the epidermis
or the buccal cavity and the instillation of such a
compound into the ear, eye and nose,such that the
compound does not significantly enter the blood
stream. In contrast, systemic administration refers to
oral, intravenous, intraperitoneal and intramuscular
administration. [0208] Formulations suitable for
topical administration include liquid or semiliquid
preparations suitable for penetration through the skin
to the site of inflammation such as gels, liniments,
lotions, creams, ointments or pastes, and drops
suitable for administration to the eye, ear or nose.
The active ingredient for topical administration may
comprise, for example, from 0.001% to 10% w/w (by
weight) of the formulation. In certain embodiments,
the active ingredient may comprise as much as 10% w/w.
In other embodiments, it may comprise less than 5%
w/w. In certain embodiments, the active ingredient may
comprise from 2% w/w to 5% w/w. In other embodiments,
it may comprise from 0.1% to 1% w/w of the
formulation. [0209] For administration by inhalation,
compounds, salts and polymorphs may be conveniently
delivered from an insufflator, nebulizer pressurized
packs or other convenient means of delivering an
aerosol spray. Pressurized packs may comprise a
suitable propellant such as dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafluoroethane,
carbon dioxide or other suitable gas. In the case of a
pressurized aerosol, the dosage unit may be determined
by providing a valve to deliver a metered amount.
Alternatively, for administration by inhalation or
insufflation, the compounds, salts and polymorphs
disclosed herein may take the form of a dry powder
composition, for example a powder mix of the compound
and a suitable powder base such as lactose or starch.
The powder composition may be presented in unit dosage
form, in for example, capsules, cartridges, gelatin or
blister packs from which the powder may be
administered with the aid of an inhalator or
insufflator. [02 10] Intranasal delivery, in
particular, may be useful for delivering compounds to
the CNS. It had been shown that intranasal drug
administration is a noninvasive method of bypassing
the blood-brain barrier (BBB) to deliver neurotrophins
and other therapeutic agents to the brain and spinal
cord. Delivery from the nose to the CNS occurs within
minutes along both the olfactory and trigeminal neural
pathways. Intranasal delivery occurs by an
extracellular route and does not require that drugs
bind to any receptor or undergo axonal transport.
Intranasal delivery also targets the nasal associated
lymphatic tissues (NALT) anddeep cervical lymph nodes.
In addition, intranasally administered therapeutics
are observed at high levels in the blood vessel walls
and perivascular spaces of the cerebrovasculature.
Using this intranasal method in animal models,
researchers have successfully reduced stroke damage,
reversed Alzheimer's neurodegeneration, reduced
anxiety, improved memory, stimulated cerebral
neurogenesis, and treated brain tumors. In humans,
intranasal insulin has been shown to improve memory in
normal adults and patients with Alzheimer's disease.
Hanson LR and Frey WH, 2nd, 



J Neuroimmune Pharmacol. 2007 Mar;2(l):81-6. Epub 2006
Sep 15. [02 11] Preferred unit dosage formulations are
those containing an effective dose, as herein below
recited, or an appropriate fraction thereof, of the
active ingredient. [02 12] It should be understood
that in addition to the ingredients particularly
mentioned above, the formulations described above may
include other agents conventional in the art having
regard to the type of formulation in question, for
example those suitable for oral administration may
include flavoring agents. [0213] Compounds, salts and
polymorphs may be administered orally or via injection
at a dose of from 0.1 to 500 mg/kg per day. The dose
range for adult humans is generally from 5 mg to 2
g/day. Tablets or other forms of presentation provided
in discrete units may conveniently contain an amount
of one or more compounds, salts and polymorphs which
is effective at such dosage or as a multiple of the
same, for instance, units containing 5 mg to 500 mg,
usually around 10 mg to 200 mg. [02 14] The amount of
active ingredient that may be combined with the
carrier materials to produce a single dosage form will
vary depending upon the host treated and the
particular mode of administration. [0215] The
compounds, salts and polymorphs can be administered in
various modes, e.g. orally, topically, or by
injection. The precise amount of compound administered
to a patient will be the responsibility of the
attendant physician. The specific dose level for any
particular patient will depend upon a variety of
factors including the activity of the specific
compound employed, the age, body weight, general
health, sex, diets, time of administration, route of
administration, rate of excretion, drug combination,
the precise disorder being treated, and the severity
of the indication or condition being treated. Also,
the route of administration may vary depending on the
condition and its severity.[0216] In certain
instances, it may be appropriate to administer at
least one of the compounds, salts and polymorphs
described herein (or a pharmaceutically acceptable
salt, ester, or prodrug thereof) in combination with
another therapeutic agent. By way of example only, if
one of the side effects experienced by a patient upon
receiving one of the compounds herein for the
treatment of actinide poisoning is depletion of
essential trace minerals required by the body for
proper functioning, then it may be appropriate to
administer a strong chelating agent in combination
with supplements of essential trace minerals required
by the body for proper functioning, for example zinc
and magnesium, to replace those which will
inadvertently be lost to chelation therapy. Or, by way
of example only, the therapeutic effectiveness of one
of the compounds described herein may be enhanced by
administration of an adjuvant (i.e., by itself the
adjuvant may only have minimal therapeutic benefit,
but in combination with another therapeutic agent, the
overall therapeutic benefit to the patient is
enhanced). Or, by way of example only, the benefit of
experienced by a patient may be increased by
administering one of the compounds described herein
with another therapeutic agent (which also includes a
therapeutic regimen) that also has therapeutic
benefit. By way of example only, in a treatment for
thalassemia involving administration of one of the
compounds described herein, increased therapeutic
benefit may result by also providing the patient with
another therapeutic agent for thalassemia, for example
deferoxamine. In any case, regardless of the disease,
disorder or condition being treated, the overall
benefit experienced by the patient may simply be
additive of the two therapeutic agents or the patient
may experience a synergistic benefit. [0217] Specific,
non-limiting examples of possible combination
therapies include use of certain salts and polymorphs
as disclosed herein with: deferasirox, deferiprone,
deferoxamine, DTPA (diethylene triamine pentaacetic
acid), EGTA (ethylene glycol tetraacetic acid), EDTA
(ethylenediamine tetraacetic acid), DMSA
(dimercaptosuccinic acid), DMPS (dimercapto-propane
sulfonate), BAL (dimercaprol), BAPTA
(aminophenoxyethane-tetraacetic acid),
D-penicillamine, and alpha lipoic acid. [0218] In any
case, the multiple therapeutic agents (at least one of
which is a compound disclosed herein) may be
administered in any order or even simultaneously. If
simultaneously, the multiple therapeutic agents may be
provided in a single, unified form, or in multiple
forms (by way of example only, either as asingle pill
or as two separate pills). One of the therapeutic
agents may be given in multiple doses, or both may be
given as multiple doses. If not simultaneous, the
timing between the multiple doses may be any duration
of time ranging from a few minutes to four weeks.
[0219] Thus, in another aspect, certain embodiments
provide methods for treating disorders and symptoms
relating to metal toxicity in a human or animal
subject in need of such treatment comprising
administering to said subject an amount of a compound
disclosed herein effective to reduce or prevent said
disorder in the subject, in combination with at least
one additional agent for the treatment of said
disorder that is known in the art. In a related
aspect, certain embodiments provide therapeutic
compositions comprising at least one compound
disclosed herein in combination with one or more
additional agents for the treatment of disorders and
symptoms relating to metal toxicity. [0220] Specific
diseases to be treated by the compounds, compositions,
and methods disclosed herein include iron overload or
mal-distribution or redistribution of iron in the body
such as atransferrinemia, aceruloplasminemia, or
Fredreich's ataxia; transfusional iron overload such
as with beta- thalassemia major and intermedia, sickle
cell anemia, Diamond-Blackfan anemia, sideroblastic
anemia, chronic hemolytic anemias, off-therapy
leukemias, bone marrow transplant or myelodysplastic
syndrome; a hereditary condition resulting in the
excess absorption of dietary iron such as hereditary
hemochromatosis, or porphyria cutanea tarda; an
acquired disease that results in excess dietary iron
absorption such as hepatitis; and 



other liver diseases; lanthanide or actinide acute
poisoning or chronic overload. [0221] Besides being
useful for human treatment, certain compounds and
formulations disclosed herein may also be useful for
veterinary treatment of companion animals, exotic
animals and farm animals, including mammals, rodents,
and the like. More preferred animals include horses,
dogs, and cats. [0222] All references, patents or
applications, U.S. or foreign, cited in the
application are hereby incorporated by reference as if
written herein in their entireties. Where any
inconsistencies arise, material literally disclosed
herein controls.General Synthetic Methods for
Preparing Compounds [0223] Certain compounds from
which salts and polymorphs as disclosed herein may be
formed can be synthesized as described in Bergeron, RJ
et al., "Design, Synthesis, and Testing of
Non-Nephrotoxic Desazadesferrithiocin Polyether
Analogues," J Med Chem. 2008, 51(13), 3913-23. [0224]
The following methods can be used to practice the
present invention. EXPERIMENTAL METHODS Salt Screen
Experiments [0225] Salt screens of (S)-3
'-(OH)-DADFT-PE and (S)-4'-(OH)-DADFT-PE, shown below,
were performed manually in typical glassware. Salt
screen experiments were carried out typically using a
1:1 ratio of 4'-(OH)-DADFT-PE or 3'-(OH)-DADFTPE to
salt former. A ratio of 1:2 was occasionally used,
such as when calcium and magnesium hydroxides were
utilized as salt formers. Experiments were conducted
by direct mixing of solvent containing free acid and
base. Standard techniques for the formation and
isolation of salts were applied, including but not
limited to: solution in and addition of different
solvents at various rates, heating, stirring, cooling,
slow and/or fast evaporation, optionally under N2
atmosphere, elevated and subambient temperature,
rotary evaporation, slurry formation and use of a
slurry wheel, isolation and workup of supernatants,
trituration, and filtration. The methods could be
applied to find salts of any compound of Formula I .
[0226] Following isolation, salts were then
characterized by one or more standard techniques
including but not limited to x-ray powder diffraction
(XRPD), single crystal x-ray diffraction (SC-XRD or
XRD), nuclear magnetic resonance(NMR), solubility
analyse, and stability testing by moisture
sorption/desorption stress analysis and differential
scanning calorimetry (DSC). [0227] Throughout the
experimental protocols, the following abbreviations
may be used. The list below is provided for
convenience and is not intended to be
inclusive.Evaporation [0228] Solutions were generated
at ambient temperature upon mixing 4'-(OH)- DADFT-PE
or 3'-(OH)-DADFT-PE with salt former of specified
molar concentration. The solutions were allowed to
evaporate to dryness from a vial either covered with
aluminum foil containing pinholes (slow evaporation,
SE) or left open for fast evaporation (FE). If no
solids were formed, additional crystallization
techniques were used. Rotary Evaporation [0229]
Solutions were generated at ambient temperature upon
mixing 4'-(OH)- DADFT-PE or 3'-(OH)-DADFT-PE with salt
former of specified molar concentration. The solvents
were then removed using a rotary evaporator (RE) at
ambient or elevated temperature. If a film resulted,
additional crystallization techniques were used.
Cooling Experiments [0230] Solutions or suspensions
were generated at ambient or elevated temperature upon
mixing 4'-(OH)-DADFT-PE or 3'-(OH)-DADFT-PE with salt
former of specified molar concentration. Solutions or
suspensions prepared at ambient were warmed up for
further treatment. Resulting mixtures were allowed to
cool down to ambient by placing them on an ambient
stirring plate (fast cooling, FC) or turning the
heating device off (slow cooling, SC). Solids formed
were isolated by vacuum filtration. If no solids were
collected, additional crystallization techniques were
used.Vapor Diffusion [023 1] Solutions were generated
at ambient temperature upon mixing 4'-(OH)- DADFT-PE
or 3'-(OH)-DADFT-PE with salt former of specified
molar concentration. The vial (typically 1 dram) with
the sample solution was placed uncapped in a 20 mL
scintillation vial with an appropriate antisolvent.
The 20 ml vial was then capped and the sample left
undisturbed for specified amount of time. If no solids
were formed, additional crystallization techniques
were used. Slurry Experiments [0232] Slurry
experiments were used as an additional crystallization
technique. The solvent was added and the mixture was
then agitated in a sealed vial at ambient. After a
given amount of time, the solids were isolated by
vacuum filtration. Approximate Solubility [0233]
Weighed samples were treated with aliquots of test
solvents at room temperature. Samples were typically
sonicated between additions to facilitate dissolution.
Complete dissolution of the test material in each
solvent was determined by visual inspection.
Solubility was estimated based on the total volume of
solvent used to provide complete dissolution. The
actual solubility may be greater than the value
calculated due to the incremental addition of solvent
and kinetics of dissolution of the material. The
solubility is expressed as "less than" if dissolution
did not occur during the experiment. The solubility is
expressed as "less than" if dissolution occurred after
the addition of first aliquot. X-Ray Powder
Diffraction (XRPD) [0234] XRPD patterns were collected
using an Inel XRG-3000 diffractometer equipped with a
curved position sensitive detector with a 2Qrange of
120. An 



incident beam of Cu Ka radiation (40 kV, 30 mA) was
used to collect data in real time at a resolution of
0.03 2Q. Prior to the analysis, a silicon standard
(NIST SRM 640c) was analyzed to verify the Si 111 peak
position. Samples were prepared for analysis by
packing them into thin-walled glass capillaries. Each
capillary was mounted onto a goniometer head and
rotated during data acquisition. Themonochromator slit
was set at 5 mm by 160 mm, and the samples were
analyzed for 300 seconds. [0235] XRPD patterns were
collected using a PANalytical X'Pert Pro
diffractometer. An incident beam of Cu Ka radiation
was produced using a ceramic tube with a long,
fine-focus source and a nickel filter. The
diffractometer was configured using the symmetric
Bragg-Brentano geometry with a reflection stage and a
manually operated spinner. Data were collected and
analyzed using X'Pert Pro Data Collector software (v.
2.2b). Prior to the analysis, a silicon specimen (NIST
SRM 640c) was analyzed to verify the Si 111 peak
position. The specimen was prepared as a thin,
circular layer centered on a silicon zero-background
substrate. Anti-scatter slits were used to minimize
the background generated by air scattering. Soller
slits were used for the incident and diffracted beams
to minimize axial divergence. Diffraction patterns
were collected using a scanning positionsensitive
detector (X'Celerator) located 240 mm from the
specimen. Differential Scanning Calorimetry [0236]
Differential scanning calorimetry (DSC) analyses were
performed using a TA Instruments differential scanning
calorimeter Q2000. Each sample was placed into an
aluminum DSC pan, and the weight accurately recorded.
The pan was covered with an inverted lid and crimped.
The sample cell was equilibrated at -30 0C and heated
under a nitrogen purge at a rate of 10 C/min, up to a
final temperature of 250 0C. Indium metal was used as
the calibration standard. Thermogravimetric Analysis
[0237] Thermogravimetric (TG) analyses were performed
using a TA Instruments Q5000 and 2950
thermogravimetric analyzers. Each sample was placed in
an aluminum sample pan and inserted into the TG
furnace. The furnace was heated under nitrogen at a
rate of 10 C/min, up to a final temperature of 350 0C.
Nickel and Alumel were used as the calibration
standards. Moisture Sorption Analysis [0238] Moisture
sorption/desorption (DVS) data were collected on a VTI
SGA- 100 Vapor Sorption Analyzer. Sorption and
desorption data were collected over a range of 5% to
95% relative humidity (RH) at 10% RH intervals under a
nitrogenpurge. Samples were not dried prior to
analysis. Equilibrium criteria used for analysis were
less than 0.0100% weight change in 5 minutes, with a
maximum equilibration time of 3 hours if the weight
criterion was not met. Data were not corrected for the
initial moisture content of the samples. NaCl and PVP
were used as calibration standards. Nuclear Magnetic
Resonance Spectroscopy (NMR) [0239] Solution iH-NMR
spectra were acquired at SSCI with a Varian UNITY/M)
-400 spectrometer. All samples were prepared in
deuterated dimethyl sulfoxide (DMSO). The data
acquisition parameters are available on the first plot
of the spectrum for each sample, presented in the data
section. [0240] The invention is further illustrated
by the following examples. EXAMPLE 1 Attempts to
Produce Salts of (S)-3'-(OH)-DADFT-PE [0241] The
results of an initial screen of salts of a
representative compound, (S)-3 '-(OH)-DADFT-PE, are
given below in Table 1. Approximately 52 experiments
were performed. Table 1.ADAMANTYL DIAMIDE DERIVATIVES
AND USES OF SAME FIELD OF THE INVENTION The present
invention provides adamantyl 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 (mGlu5 receptors or mGluR5), as
well as pharmaceutical compositions 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 (mGluRs); another means being
ionotropic receptors. Presently, eight mGluRs have
been cloned and classified into three groups based on
sequence homology, preferred signal transduction
pathway and pharmacology. Group I of mGluRs includes
mGluRl and mGluR5, while Group p comprises mGluR2 and
mGluR3 and Group in comprises mGlu4, 6, 7 and 8
receptors. mGlu receptors have an essential role in
normal brain functions, as well as in neurological,
psychiatric, and neuromuscular disorders. mGluS
receptors are located primarily postsynaptically and
highly expressed in the limbic brain regions. mGluS
receptors also are expressed 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 mGlu5 receptors have been shown to have promise
for peripheral and central nervous system disorders.
See e.g., G. Jaeschke et al, "mGlu5 receptor
antagonists and their therapeutic potential," Expert
Opin. Ther. Patents, 2008, 18, 2 : 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 mGluRs 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,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 mGlu5 receptor
is feasible through allosteric modulation. See e.g.,
P. Bach et al, "Metabotropic glutamate 



receptor 5 modulators and their potential therapeutic
applications," Expert Opin. Ther. Patents, 2007, 17, 4
: 371-381 . Allosteric modulation refers to binding by
a modulator ligand to a site on a receptor that is
different from the orthosteric primary substrate or
ligand binding site. This ligand binding process
results in conformational changes, which may
profoundly influence the function of the protein
(e.g., G protein-coupled receptors such as mGluRs,
including mGluR5). Novel mGluR5 ligands that
allosterically modulate the mGlu5 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. SUMMARY OF THE
INVENTION The present invention provides a compound of
formula (I): wherein: R1 and R2 are each independently
alkyl, cycloalkyl, ketocycloalkyl, heterocyclyl, aryl
or heteroaryl, which is optionally mono-, di-, or
tri-substituted independently with alkyl, alkoxy,
halogen, cyano, nitro, trifluoroalkyl, amino,
alkylamino, dialkylamino, acyl, aryl, heteroaryl,
heterocyclyl, heterocyclyl-R3, -NHR3, -N(alkyl)R3,
-C(O)NHR3, - C(O)N(alkyl)R3, -NHC(O)R3,
-N(alkyl)C(O)R3, -OH or -OR3, wherein:R3 is C1-C6alkyl
or C1-C6cycloalkyl, which is optionally substituted
with halogen, C1-C3alkoxy, OH, -CN, -NH2,
-NH(C1-C3alkyl), -N(C1-C3alkyl)2,
C1-3alkylheterocyclyl, C1-C3alkylcarbamate,
-C(O)NH(C1-C3alkyl), -C(O)N(C1-C3alkyl)2,
-NHC(O)-C1-C3alkyl, -N(C1-C3alkyl)-C(O)-C1-C3alkyl,
OH, or-O- C1-C6alkyl; with the proviso that the
compound of formula (I) is not: N,N'
-(1,3-adamantylene)bis(3-methoxy-benzamide); N,N'
-(1,3-adamantylene)bis(4-ethoxy-benzamide); N,N'
-(1,3-adamantylene)bis(4-methoxy-benzamide);
N,N'-(1,3-adamantylene)bis(3,4,5-trimethoxybenzamide);
N,N' -(1,3-adamantylene)bis(2-iodo-benzamide);
N,N'-(1,3-adamantylene)bis-benzamide;
N,N'-(1,3-adamantylene)bis(3-nitrobenzamide); and
N,N'-(1,3-adamantylene)bis-(3-pyridinecarboxamide); or
a pharmaceutically acceptable salt thereof. The
present invention also provides a pharmaceutical
composition comprising at least one compound of the
invention or a pharmaceutically acceptable salt
thereof, and at least one pharmaceutically acceptable
carrier. The present invention also provides a method
of treating a disease or disorder, the method
comprises administering a therapeutically effective
amount of at least one compound of the present
invention or a pharmaceutically acceptable salt
thereof to a mammal in need thereof, wherein the
disease or disorder is a central nervous system
disease or disorder. 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):wherein: R1 and R2 are each
independently alkyl, cycloalkyl, ketocycloalkyl,
heterocyclyl, aryl or heteroaryl, which is optionally
mono-, di-, or tri-substituted independently with
alkyl, alkoxy, halogen, cyano, nitro, trifluoroalkyl,
amino, alkylamino, dialkylamino, acyl, aryl,
heteroaryl, heterocyclyl, heterocyclyl-R 3, -NHR3,
-N(alkyl)R3, -C(O)NHR3, - C(O)N(alkyl)R 3, -NHC(O)R3,
-N(alkyl)C(O)R3, -OH or -OR3, wherein: R3 is
C1-C6alkyl or C1-C6Cycloalkyl, which is optionally
substituted with halogen, C1-C3alkoxy, OH, -CN, -NH2,
-NH(C1-C3alkyl), -N(C1-C3alkyl)2, C1-
C3alkylheterocyclyl, C1-C3alkylcarbamate, -C(O)NH(C
1-C3alkyl), -C(O)N(C 1-C3alkyl)2, - NHC(O)-C1-C3alkyl,
-N(C1-C3alkyl)-C(O)-C 1-C3alkyl, OH, or -O-
C1-C6alkyl; with the proviso that the compound of
formula (I) is not: N,N'
-(1,3-adamantylene)bis(3-methoxy-benzamide) (i.e., the
compound having CAS registry number 899289-36-2); N,N'
-(1,3-adamantylene)bis(4-ethoxy-benzamide) (i.e., the
compound having CAS registry number 899289-24-8); N,N'
-(1,3-adamantylene)bis(4-methoxy-benzamide) (i.e., the
compound having CAS registry number 899259-96-2);
N,N'-(1,3-adamantylene)bis(3,4,5-trimethoxybenzarnide)
(i.e., the compound having CAS registry number
173068-46-7); N,N'
-(1,3-adamantylene)bis(2-iodo-benzamide) (Le., the
compound having CAS registry number 899259-92-8);
N,N'-(1,3-adamantylene)bis-benzamide (i.e., the
compound having CAS registry number 103307-81-9);
N,N'-(1,3-adamantylene)bis(3-nitrobenzamide) (i.e.,
the compound having CAS registry number 350024-39-4);
and N,N'-(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 some
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-C8. Examples of saturated hydrocarbon alkyl
moieties include, but are not limited to, chemical
groups such as methyl, ethyl, n-propyl, isopropyl,
n-butyl, tert-butyl, iso-butyl, sec-butyl, npentyl,
n-hexyl, and the like. The term "alkoxy", employed
alone or in combination with other terms, is defined
herein, unless otherwise stated, as -O-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 -O-alkyl moieties
where the alkyl group is substituted by hydroxy,
cyano, alkoxy, alkylamino, dialkylamino, alkylamide,
dialkylamide, and the like, including without
limitation, -OC1-C4alkyl-OH, -OC1-C4alkyl-OCH3,
-OC1-C4alkyl-NHCH3, -OC1-C4alkyl- 



N(CH3)2, -OC1-C4alkyl-CONHCH3, -OC1-C4alkyl-CON(CH3)2,
-OC1-C4alkyl-NHCOCH3, and -OC1-C4alkyl-N(CH3)COCH3 .
As used herein, the term "cycloalkyl", employed alone
or in combination with other terms, is defined herein,
unless otherwise stated, as a cyclized alkyl group
having from 3 to 8 ring carbon atoms, where "alkyl" is
as defined herein. Examples of cycloalkyl moieties
include, but are not limited to, chemical groups such
as cyclopropyl, cyclobutyl, cyclopentyl, and
cyclohexyl.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 (monocyclic) or multiple
rings (e.g., bicyclic, tricyclic, polycyclic) fused
together 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, unless 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, pyrrolyl, pyrazolyl, imidazolyl, (1,2,3,)-
and (1,2,4)-triazolyl, pyrazinyl, pyrimidinyl,
tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl,
oxazolyl, 2-quinolinyl, 2-quinazolinyl,
3-phenyl-2-quinolinyl and the like. A heteroaryl group
can be unsubstituted or substituted as described
herein. The term "heterocyclyl" employed alone or in
combination with other terms, is defined herein,
unless otherwise stated, as a univalent group formed
by removing a hydrogen atom from any ring atom
ofaheterocycle. The term "acyl" employed alone or in
combination with other terms, is defined herein,
unless otherwise stated, as groups of formula
-C(O)-alkyl, where alkyl is a previously described
herein; i.e., an alkylcarbonyl, such as formyl, acetyl
and the like.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 2, -NH-, or -N<. Non-limiting
examples include - CH3NH-, CH3CH2NH- (C1-C3alkyl)NH-,
(C1-C3alkyl)2N-, and the like. The term "alkylamino"
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 "amino" is -NH 2, -NH-, or
-N<. Non-limiting examples include -NHCH 3, -NHCH
2CH3, -NH(C1-C3alkyl), -N(C1-C3alkyl)2, and the like.
In some embodiments of the invention, R1 and R2 are
both aryl. In some embodiments, R1 and 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,
pyridazinyl, thiazolyl, pyrazolyl, indazolyl,
thiophenyl, furanyl, or benzofuranyl. In some
embodiments, both aryls are phenyl. In some
embodiments, both heteroaryls are selected from a
group consisting of pyridinyl, pyrimidinyl,
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 1, 2, or 3 substituents are
independently selected from the group consisting of
methyl, methoxy, dimethylaminoethoxy, amino,
methylamino, dimethylamino, cyano, chloro, fluoro,
furanyl and thiophenyl. In some embodiments, R1 and R2
each are independently selected from a group
consisting of phenyl, 3 or 4-methyl-phenyl, 3 or
4-chloro-phenyl, 3 or 4-fluoro-phenyl, 3 or 4-
dimethylamino-ethoxy-phenyl, 3 or
4-dimethylamino-phenyl, 3 or 4-cyano-phenyl, 3-(5-
methyl-[1,2,4]oxadiazol-3-yl)-phenyl, 1H-indole-5-yl,
1H-indole-6-yl, 1H-benzimidazole-5- yl, 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-yl)-
1H-pyrazol-3-yl, 1-methyl- 5-(thiophen-2-yl)-
1H-pyrazol-3-yl, 5-(furan-2-yl)-1-methyl- 1H
-pyrazol-3-yl, indazol-3-yl, 2- methyl-2H
-indazol-3-yl, benzofuranyl, benzofuran-5-yl.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, R1 and R2 are both aryl. In some
embodiments, R1 and R2 are both heteroaryl. In some
embodiments, R1 is aryl and R2 is heteroaryl. In some
embodiments, either R1 or R2 is heteroaryl. In some
embodiments, either R1 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]dioxinyl,
furanyl, imidazo[1,2-a]pyridinyl, indazolyl,
indolinyl, indolyl, isoquinolinyl, isoxazolyl,
naphthyridinyl, oxazolyl, pyrazinyl, pyrazolyl,
pyridazinyl, pyridinyl, pyrimidinyl,
pyrrolo[3,2-c]pyridine, quinolinyl, quinoxalinyl,
thiazolyl, orthiophenyl. 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,
benzo[c]isoxazolyl, benzoxazolyl, benzothiazolyl,
dihydrothieno[3,4-b][1,4]dioxinyl, furanyl,
imidazo[1,2-a]pyridinyl, indazolyl, indolinyl,
indolyl, isoquinolinyl, isoxazolyl, naphthyridinyl,
oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl,
pyridinyl, pyrimidinyl, pyrrolo[3,2-c]pyridinyl,
quinolinyl, quinoxalinyl, thiazolyl, orthiophenyl. In
some embodiments, the heteroaryl is pyridinyl, and the
pyridinyl is mono-, di-, or trisubstituted as
previously defined. In some such embodiments, the
mono-, di-, or trisubstitutions are independently
heteroaryl, heterocyclyl, heterocyclyl-R3, -NHR3, - 



N(alkyl)R3, wherein R3 is as previously defined. In
some embodiments of the invention, R1 is aryl or
heteroaryl and R2 is cycloalkyl, ketocycloalkyl or
heterocyclyl. In some embodiments, either R1 or R2 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 cycloalkyl is
substituted more than three times as previously
described; for example, the cycloalkyl is
tetra-substituted with fluorine.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 substituents are
independently selected from the group consisting of
methyl, methoxy, dimethylamino-ethoxy, amino,
methylamino, dimethylamino, cyano, chloro, fluoro,
furanyl and thiophenyl. In some embodiments, the
mono-, di-, or tri-substituents are independently
selected from the group consisting of amino, chloro,
cyano, dimethylamino, dimethylamino-ethoxy, methyl,
methylamino, methoxy, fluoro, -C(0)NHCH 3, furanyl,
pyrrolidinyl, thiophenyl and trifluoromethyl. 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, 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 acceptable carrier or excipient. A
composition of the present invention may be adapted to
any mode of administration, such as orally (including
sublingually), via implants, parentally (including
intravenous, intraperitoneal, intraarticularly and
subcutaneous injections), rectally, intranasally,
topically, ocularly (via eye drops), vaginally, and
transdermally. A compound of the present invention can
be used either as a free base or in the 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, fumaric acid, 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 acidaddition salts include those
listed in [S.M. Berge et ai, J. Pharm. Sci. 1977, 66,
1: 2, and G.S. Paulekuhn, etal., J. Med Chem. 2007,
50, 26: 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
compound 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,
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 10 to
about 50% sugar or sugar substitute), elixirs and the
like, or parenterally in the form of sterile
injectable solutions, suspensions or emulsions
containing, e.g., from about 0.05 to about 5%
suspending agent in an isotonic medium. Such
preparations may contain, e.g., from about 25 to about
90% of the active ingredient in combination with the
carrier, more customarily from about 5% and about 60%
by weight. The effective dosage of an active
ingredient (e.g., a compound 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 the art.
Such determinations are routine to a physician,
veterinarian or clinician of ordinary skill in the art
(see e.g., Harrison's Principles of Internal 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 needs of the therapeutic
situation.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 com, peanut and
sesame oils, may be employed as are appropriate to the
nature of the active ingredient and the particular
form of administration desired. Adjuvants customarily
employed in the preparation of pharmaceutical
compositions may be advantageously included.
Non-limiting examples of adjuvants include flavoring
agents, coloring agents, 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
suspensions 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. The pharmaceutical forms suitable for
injectable or infusing use include sterile aqueous
solutions, suspensions or dispersions, and sterile
powders for the extemporaneous preparation of sterile
injectable or infusing solutions, suspension or
dispersions. In all cases, the form must be sterile
and must be fluid to the extent that easy
injectability and infusing exists. It must be stable
under conditions of manufacture and storage and must
be preserved against 



the 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 transdermal delivery known to those ordinarily
skilled in the art. Transdermal administration
includes all administrations across the surface of the
body and the inner linings of bodily passages
including epithelial and mucosal tissues, using
carrier systems such as lotions, creams, foams,
pastes, patches, suspensions, solutions, and
suppositories (rectal and vaginal). Creams and
ointments may be viscous liquid or semisolid emulsions
of either the oil-in-water or water-in-oil type.
Pastes comprised of absorptive powders dispersed in
petroleum or hydrophilic petroleum containingthe
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 using 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 monoclonal
antibodies to which the compound is coupled. Other
carriers to which a compound of the present invention
also may be coupled are a soluble polymer or a
biodegradable polymer useful in achieving controlled
release of an active ingredient. It is understood by
those practicing the art that some of the compounds of
the present invention may contain one or more
asymmetric centers, and thus may give rise to
enantiomers 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, but 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 regioisomers,
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, thin-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
due 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 structural isomers,
including tautomers.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 separate use
of any combination of the compounds of the invention
with any pharmaceutical composition useful in the
methods described herein. In some embodiments, the
method includes administering an effective amount of a
combination of two or more of the compounds described
herein, or salts thereof. It is specifically intended
that the phrases "combination of two or more of the
compounds described herein, or salts thereof," or "at
least one compound as described herein, or a
pharmaceutically acceptable salt thereof," or similar
language describing specific compounds, includes the
administration of such compounds in any proportion and
combination of salt, neutral or free base forms; 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 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
"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 the amount of the combination sufficient to cause
the intended biological 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,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 symptom, diminishment of the extent
of a disorder or disease, stabilized (i.e., not
worsening) 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 the 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, 



wherein the disease or disorder is a central nervous
system disease or disorder. A compound of the present
invention can allosterically modulate the mGlu5
receptor. An allosteric modulator that enhances or
potentiates the affinity of an orthosteric ligand for
the mGluR5 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, L.T. Annu. Rev.
Pharmacol. Toxicol. 2007, 47, 1-51 . An allosteric
modulator that reduces or diminishes the affinity of
an orthosteric ligand for the mGluR5 receptor and/or
reduces or diminishes an orthosteric agonist's
efficacy is an allosteric antagonist (or inhibitor) or
negative allosteric modulator (NAM). Id. 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
schizoaffective disorders), Alzheimer's disease,
Parkinson'sdisease, multiple sclerosis, Huntington's
chorea, amyotrophic lateral sclerosis, Creutzfeld-
Jakob disease, a trauma-induced neurodegeneration,
AIDS-induced encephalopathy, another infection-related
encephalopathy {i.e., a non-AIDS-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 substanceinduced
mood disorders; and as characterized by the Diagnostic
and Statistical Manual of Mental 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 the ability to relate
to others, which is often first diagnosed in early
childhood and range from a severe form, called
autistic disorder ("classic" autism), through
pervasive development disorder not otherwise specified
(PDD-NOS), to a much milder form, Asperger syndrome.
The phrase, as used herein, also includes Rett
syndrome and childhood disintegrative disorder, and as
used herein, is synonymous with the phrase, "pervasive
developmental disorders" (PDDs). In some such
embodiments, the mood disorder is a depression (i.e.,
a depressive disorder). In some such embodiments, the
depression is 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 (i.e., depression that occurs
in mid-life or the elderly), reactive depression (Le.,
depression caused by an obvious traumatic life
episode), postpartum depression, primary depression
(i.e., 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, socialphobia, performance anxiety,
post-traumatic stress disorder, acute stress reaction,
an adjustment disorder, a hypochondriacal disorder,
separation anxiety disorder, agoraphobia, a specific
phobia, anxiety disorder due to general medical
condition, substance-induced anxiety disorder, alcohol
withdrawal-induced anxiety, and a combination thereof.
In 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 invention 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 allodynia, hyperalgesic pain,
phantom pain, neuropathic pain related to diabetic
neuropathy, neuropathic pain related to migraine, and
a combination thereof. In some embodiments, the
central nervous system disease or disorder of the
method of the invention is a neuronal hyperexcitation
state disease or disorder. In some embodiments, the
neuronal hyperexcitation state disease or disorder is
a neuronal hyperexcitation state in medicament
withdrawal, a neuronal hyperexcitation state in
intoxication, or a combination thereof. In 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 energy, fatigue, low self esteem,
diminished capacity for thinking, concentration, or
decisiveness, feelings of hopelessness or
worthlessness, psychomotor agitation or retardation,
selfreproach, inappropriate guilt, frequent thoughts
of death or suicide, plans or attempts to commit
suicide, or a combination thereof.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
discomfort, sweating, tingling sensations, feeling of
choking, fear of losing control, flashbacks,
nightmares, intrusive thoughts, intrusive
recollections, avoidance behaviors, emotional numbing,
an inability to sleep, anxious feelings, overactive
startle response, hypervigilance, outbursts of anger,
faintness, blushing, profuse sweating, or a
combination thereof. In 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 symptom selected from the
group consisting of hallucination, delusion, paranoia,
and a combination thereof. In some such embodiments,
the symptom of schizophrenia is a negative symptom
selected from the group consisting of social
withdrawal, flat affect, anhedonia, decreased
motivation, and a combination thereof. In some such
embodiments, the symptom of schizophrenia is a
cognitive symptom selected from the group consisting
of severe deficit in attention, severe deficit in
object naming, severe deficit in working memory,
severe deficit in long-term memory storage, severe
deficit in executive functioning, a slowing of
information processing, a slowing of neural activity,
long term depression, and a combination thereof. In
some embodiments of the method of the invention, the
cognitive, neurodegenerative, 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, 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. In some embodiments, the
cognitive, neurodegenerative, psychiatric or
neurological disease or disorder is Alzheimer's
disease. In some such embodiments, the at least one
symptom ofAlzheimer'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. In some
embodiments, the cognitive, neurodegenerative,
psychiatric or neurological disease or 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, nystagmus, diplopia, movement and
sound phosphenes, diplopia, afferent pupillary defect,
motor paresis, monoparesis, paraparesis, hemiparesis,
quadraparesis plegia, paraplegia, hemiplegia,
tetraplegia, quadraplegia, spasticity, dysarthria,
muscle atrophy, spasms, cramps, hypotonia, clonus,
myoclonus, myokymia, restless leg syndrome, footdrop
dysfunctional reflexes (MRSs, Babinski's, Hoffman's,
Chaddock's), paraesthesia, anaesthesia, neuralgia,
neuropathic pain, neurogenic pain, Phermitte's,
proprioceptive dysfunction, trigeminal neuralgia,
ataxia, intention tremor, dysmetria, vestibular
ataxia, vertigo, speech ataxia, dystonia,
dysdiadochokinesia, frequent micturation, bladder
spasticity, flaccid bladder, detrusorsphincter
dyssynergia, erectile dysfunction, anorgasmy,
retrograde ejaculation, frigidity, constipation, fecal
urgency, depression, cognitive dysfunction, dementia,
mood swings, emotional lability, euphoria, bipolar
syndrome, anxiety, aphasia, dysphasia, fatigue,
uhthoffs symptom, gastroesophageal reflux, a sleeping
disorder, or a combination thereof. 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.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
medicament for treatment of a central nervous system
disease or disorder. In some embodiments, the central
nervous disease or disorder is as previously disclosed
herein. Another aspect of the present invention is a
process for producing the compounds of the present
invention. PREPARATIONOF THE COMPOUNDS OF THE PRESENT
INVENTION The compounds of the present invention may
be prepared, without limitation, according to one of
the general methods outlined below. For example,
Schemes 1-1 1that follow are intended as an
illustration of some embodiments of the invention and
no limitation of the present invention is implied
because of them. The following defines acronyms as
used herein unless specified otherwise in a particular
instance. BOP =
benzotriazole-1-yl-oxy-tris-(dimethylamino)-phosphoniu
m hexafluorophosphate, CAS No. 56602-33-6 DCM =
dichloromethane or methylene chloride DIEA =
N,N-diisopropylethylamine, CAS No. 7087-68-5 DMA =
N,N-dimethylacetamide, CAS No. 127-19-5 DMC =
dimethylimidazolinium chloride DMF = ,
-dimethylformamide, CAS No. 68-12-2 DPPA =
Diphenylphosphoryl azide, CAS No. 26386-88-9 EDCI =
-Ethyl- -(3-dimethylaminopropyl)carbodiimide
hydrochloride, CAS No. 93128- 40-6 HBTU =
2-(1H-Benzotriazole-1-yl)-l,1,3,3-Tetramethyluronium
hexafluorophosphate, CAS No. 94790-37-1NMP =
-Methyl-Pyrrolidone, CAS No. 872-50-4 PyBOP =
benzotriazol-1-yl-oxytripyrrolidinophosphonium
hexafluorophosphate, CAS No. 128625-52-5 RT or rt =
room temperature TBTU = O-(Benzotriazol-
1-yl)-N,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) (R1 = R2) can be
prepared via the process outlined in Scheme 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
a) R CO2H. PyBOP (or BOP or EDCI ) ,
N.N-diisopropylethylamine (DIEA) or Et3N, CH2CI2 (or
THF or DMF) b) R1COCI, DIEA or Et N, CH2CI2
Unsymmetrical amides of formula (I) (R1  R2) also can
be prepared via the processes outlined in Schemes 2
and 3, where R1 and R2 are as previously defined
herein. Scheme 2 a) 1.1 bq. R1CO2H, 1.1 eq. R2CO2H,
DIEA, PyBOP (or BOP, DMC, EDCI), CH2CI2 b) 1.1 bq.
R1COCI, 1.1 bq. R2COCI, DIEA, CH2CI2Amidation of
compound 1 with a mixture OfR1COCl and R2COCl, or a
mixture OfR1CO H and R2CO H using customary amidation
procedures affords unsymmetrical amides of formula
(I). Scheme 3 Intermediate A a) R2CO2H, PyBOP (or BOP
or DMC or EDCI or HBTU etc.), DIEA or TEA, CH2CI2 (or
THF or DMF or CH3CN etc); b) R2COCI, DIEA or TEA,
CH2CI2; or R2COCI, aq. NaOH, THF/CH 2CI2 Amidation of
Intermediate A with R2CO H or R2COCl using customary
amidation procedures affords unsymmetrical amides of
formula (I). Intermediate A can be prepared via the
processes outlined in Schemes 4-6. Scheme 4 a) R1CO2H,
PyBOP (or BOP, DMC, EDCI), DIEA or TEA, CH2CI2 (or
THF, DMF, CH3CN) b) R1COCI, DIEA , CH2CI2 or
R1COCI1aq. NaOH, THF/CH 2CI2 Amidation of compound 1
with R1CO H OrR1COCl using customary amidation
procedures yields Intermediate A. The yield of this
route is low due to the formation of bis-amides.
Scheme 5 a) H2SO4, HNO3, MeCN; b) HCl, H2O; c) SOCI2,
MeOH; d) R1COCI, NEt3, DCM; or R1CO2H, PyBOP, NEt3,
DCM; e) LiOH, H2O, THF; f) DPPA, NEt , Toluene then
HCl, H2OCommercially 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 affords compound 5.
Hydrolysis of ester 5 followed by a standard Curtius
rearrangement yields Intermediate A. Scheme 6
Customary amidation of commercially available
3-amino-adamantan-1-ol (compound 6) affords monoamide
7, which is then converted to compound 8 via a Ritter
reaction. Hydrolysis of compound 8 affords
Intermediate A. Amides with solubilizing groups
(formula I-A, I-B and I-C) can be prepared via the
processes outlined in Schemes 7-9. Scheme 7
Displacement of chloride of Intermediate B with amines
(R20)NH(R2 1) under basic conditions with microwave
irradiation yields compounds of formula (I-A), where
R20 and R21 are alkylor linked together to form a
heterocycle that is optionally substituted by
hydroxyl, alkoxy, amine, alkylamine, dialkylamine,
-C(O)NH-alkyl, -C(O)N(dialkyl), -NHC(O)-alkyl, -
N(alkyl)-C(O)-alkyl; or one of R20 and R2 1 is H and
the other is alkyl, cycloalkyl or heterocycle that is
optionally substituted by hydroxyl, cyano, alkoxy,
amine, alkylamine, dialkylamine, -C(O)-NH2,
-C(O)NH-alkyl, -C(O)N(dialkyl), -NHC(O)-alkyl,
-N(alkyl)- C(O)-alkyl; Q, Y and W are CR23, where R23
is H, alkyl or cycloalkyl; or one of Q, Y and W is
nitrogen. Scheme 8 Alkylation of commercially
available compound 9 with R24Br, R24OMs or R24OTs
under basic conditions such as K2CO3 or CS2CO3 in DMF
affords compound 10. R24OMs or R24OTs could be easily
made from corresponding R24OH and MeSO Cl or 4-
methylbenzenesulfonyl chloride. Saponification of
ester 10 gives carboxylic acid 11. Amidation of
compound 11 with Intermediate A using customary
procedures could yield compounds of formula (I-B),
where R24 is alkyl, cycloalkyl or heterocycle that is
optionally substituted by hydroxyl, alkoxy, amine,
alkylamine, dialkylamine, -C(O)NH-alkyl, -
C(O)N(dialkyl), -NHC(O)-alkyl,
-N(alkyl)-C(O)-alkyl.Scheme 9 Customary amidation of
commercially available carboxylic acid 12 with
Intermediate A affords compound 13, which upon
demethylation gives compound 14. Mitsunobu reaction of
compound 14 with R24OH, or alkylation of compound 14
with R24Br, R24OMs or R24OTs under basic conditions,
such as K2CO3 or CS2CO3 in DMF, THF or CH3CN, yields
compounds of formula of (I-C), where U 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 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
11Displacement of halogen X (X= F, Cl, Br or I) of
compound 16 with cyano using customary procedures,
such as Zn(CN)2, and catalyst Ph2-pentedienone Pd with
ligand (Ph2P)2-ferrocene in DMF at 100 C to afford
compound 17, which upon hydrolysis under acidic or
basic conditions yields Intermediate C. EXPERIMENTAL
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 rotary evaporator
under reduced pressure or in a high performance
solvent evaporation system HT-4X (Genevac Inc.,
Gardiner, NY, USA). The course of the reaction was
followed by thin layer chromatography (TLC) or liquid
chromatography-mass spectrometry (LC-MS), and reaction
times are given for illustration only. Silica gel
chromatography was carried out on a CombLF/as (r)
system (Teledyne Isco, Inc., Lincoln, NE, USA) with
pre-packed silica gel cartridge or performed on Merck
silica gel 60 (230-400 mesh). The structure and purity
of all final products was assured by at least one of
the following analytical methods: nuclear 



magnetic resonance (NMR) and LC-MS. NMR spectra was
recorded on a Bruker Avance(tm) 300 spectrometer
(Bruker BioSpin Corp., Billerica, MA, USA) or a Varian
UNITY INOVA 400 (Varian, Inc., Palo Alto, CA, USA)
using the indicated solvent. Chemical shift (d is
given in parts per million (ppm) relative to
tetramethylsilane (TMS) as an internal standard.
Coupling constants (J) are expressed in hertz (Hz),
and conventional abbreviations used for signal shape
are: s = singlet; d = doublet; t = triplet; m =
multiplet; br = broad; etc. Unless stated otherwise,
mass spectra were obtained using electrospray
ionization (ESMS) via either a Micromass Platform p
system or a Quattro micro(tm) system (both from Waters
Corp., Milford, MA, USA) and (M+H)+ is reported. 2.
Preparation 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).Intermediate 1: 6-Methyl-pyridine-1-carboxylic
acid (3-amino-adamantan-1-yl)-amide Intermediate 1 was
prepared via the process of Scheme 4, supra, as
follows: To a flask containing
6-methyl-pyridine-2-carboxylic acid and
(3-amino-adamantan-1-yl)- amide ( 1.0 g, 7 mmol) in
DCM (75 mL), was added DIEA (2 mL, 10 mmol), and
benzotriazol-1-yloxytris(dimethylamino)-phosphonium
hexafluorophosphate (3.2 g, 7.3 mmol), followed by a
solution of adamantane- 1,3-diamine (1.3 g, 8 mmol,
Zerenex Molecular Ltd., Greater Manchester, UK) in DCM
(25 mL) dropwise. After stirring at it for 16 h, the
reaction mixture was washed with saturated sodium
bicarbonate. The organic layer was 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 min. A
shallow gradient between 19-30% of acetonitrile was
used between 0.7-2.5 min to separate close-eluting
impurities. Flow rate: 100 mL/min. Mobile phase
additive: 25 mM of ammonium formate. Column:
Inertsil(r) C18, 30 x 50 mm, 5 mm particle size (GL
Sciences, Tokyo, Japan)) to afford 0.5 g (20%) of the
title compound, 6-methyl-pyridine-2-carboxylic acid
(3-amino-adamantan-1-yl)-amide, as a white solid. 1H
NMR (400 MHz, CD3OD) d 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, 8H). ESI-MS m/z: 286.1 (M+H)+. Intermediate 1 was
also made via the same synthetic procedures for
Intermediate 2 (see below). Starting from
3-amino-adamantane-1-carboxylic acid methyl ester
hydrochloride (14.9 g, 60.8 mmol), coupling with
6-methyl-pyridine-2-carboxylic acid afforded 3-[(6-
methyl-pyridine-2-carbonyl)-amino]-adamantane-1-carbox
ylic acid methyl ester (14.9 g, 75%). The methyl ester
was then hydrolyzed to give
3-[(6-methyl-pyridine-2-carbonyl)-
amino]-adamantane-1-carboxylic acid (12.2 g, 86%).
Finally, the Curtius rearrangement of 3- [(
-methyl-pyridine-2-carbony^-aminoj-adamantane-1-carbox
ylic acid (10.0 g, 31.8 mmol) yielded Intermediate 1
(8.48 g, 93%).Intermediate 2: Pyridine-2-carboxylic
acid (3-amino-adamantan-1-yl)-a piide Intermediate 2
was synthesized via the process of Scheme 5, supra, as
follows: Stepl: S-Acetylamino-adamantane-1-carboxylic
acid To a 10-L reactor was added
1-adamantanecarboxylic acid (503 g, 2.79 mol; TCI
America, Wellesley Hills, MA, USA) and 70% nitric acid
(400 mL, 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 L,
55.5 mol) at such a rate that the temperature was kept
below 10 C. Once the addition completed, acetonitrile
(2.00 L, 38.5 mol) 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
20-L reactor filled with about 10-L 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 water. 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-L flask equipped with a reflux condenser, a
mechanical stirrer and a temperature probe was added
3-acetylamino-adamantane-1-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 0 C, the solids were filtered and washed with
acetone. The solidwas then dried under high vacuum at
50 C for about 2 hours to afford 328 g (78%) of the
title compound, 3-amino-adamantane-1-carboxylic acid
hydrochloride, as a white solid. 1H NMR (300 MHz,
DMSO-40 d 12.35 (br s, 1H), 8.27 (br s, 3H), 2.22-2.12
(m, 2H), 1.92- 1.85 (m, 2H), 1.83-1.71 (m, 6H),
1.69-1.48 (m, 4H). Step 3:
3-Amino-adamantane-1-carboxyli acid methyl ester
hydrochloride To a 3-neck 2-L flask equipped with a
reflux condenser and a temperature probe was added
3-amino-adamantane-1-carboxylic 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 was 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-L) 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 afford 97.2 g (92%) of the title
compound, 3-amino-adamantane-1-carboxylic acid methyl
ester hydrochloride, as a white solid. 1H NMR (300
MHz, CDCl3) d 8.46 (br s, 3H), 3.65 (s, 3H), 2.33-2.24
(m, 2H), 2.23-2.16 (m, 2H), 2.1 1-1.95 (m, 4H),
1.94-1.78 (m, 4H), 1.75-1.62 (m, 2H). Step 4:
3-[(Pyridine-2-carbonyl)-amino]-adamantane-1-carboxyli
c acid methyl ester To a round bottom flask was added
3-amino-adamantane-1-carboxylic acid methyl ester
hydrochloride (20.0 g, 81.4 mmol) and methylene
chloride (500 mL) and the solution was cooled at 0 C.
To this solution was then added triethylamine (57 mL,
0.41 mol) followed bypicolinoyl chloride hydrochloride
(15.2 g, 85.4 mmol; TCI 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-L separatory funnel.
The mixture was extracted, the layers separated and
the aqueous layer was extracted again with methylene
chloride (2 x 200 mL). The combined organic layers
were washed with brine (300 mL), dried over sodium
sulfate, filtered and concentrated under reduced
pressure to afford 24.8 g (97%) of the title compound,
3-[(pyridine-2-carbonyl)-
amino]-adamantane-1-carboxylic acid methyl ester, as a
pale brown solid. 1H NMR (400 MHz, CDCl3) d 8.54-8.49
(m, 1H), 8.16 (dt, J =7.8, 1.0 Hz, 1H), 7.96 (br s,
1H), 7.83 (td, = 7.8, 1.8 Hz, 1H), 7.40 (ddd, J = 7.6,
4.8, 1.3 Hz, 1H), 3.66 (s, 3H), 2.34-2.30 (m, 2H),
2.29- 2.23 (m, 2H), 2.17-2.13 (m, 4H), 1.97-1.80 (m,
4H), 1.78-1.62 (m, 2H). ESI-MS m/z: 315.0 (M+H)+. Step
5:
3-[(Pyridine-2-carbonyl)-amino]-adamantane-1-carboxyli
c acid To a round bottom flask was added
3-[(pyridine-2-carbonyl)-amino]-adamantane-1-
carboxylic acid methyl ester (24.8 g, 78.9 mmol),
tetrahydrofuran (250 mL), water (250 mL) and lithium
hydroxide monohydrate (14.9 g, 355 mmol) and the
mixture was stirred vigorously at room temperature for
25 hours. The crude mixture was concentrated under
reduced pressure to remove most of the
tetrahydrofuran, then the aqueous solution 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 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)-amino]-adamantane-1-carboxylic
acid, as a white solid. 1H NMR (400 MHz, CDCl3) d
8.55-8.50 (m, 1H), 8.18 (d, J = 7.7 Hz, 1H), 7.97 (br
s, 1H), 7.85 (td, = 7.8, 1.8 Hz, 1H), 7.42 (ddd, J =
7.6, 4.8, 1.3 Hz, 1H), 2.35-2.31 (m, 2H), 2.31-2.25
(m, 2H), 2.25-2.09 (m, 4H), 2.00-1.86 (m, 4H),
1.80-1.64 (m, 2H). ESI-MS m/z: 301.0 (M+H)+.Step 6:
Pyridine-2-carboxylic acid
(3-amino-adamantan-1-yl)-amide To a round bottom flask
was added
3-[(pyridine-2-carbonyl)-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 mL, 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 addition, 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 10 was obtained.
The aqueous layer was transferred to a 500-mL
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-yl)-amide, as a gummy foam. 1H NMR (300 MHz, CDCl3)
S 8.55-8.50 (m, 1H), 8.16 (d, J =7.9 Hz, 1H), 7.94 (br
s, 1H), 7.84 (td, J =7.7, 1.7 Hz, 1H), 7.40 (ddd, J =
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 m/z: 272 (M+H)+.
Intermediate 2 was also made via the process of Scheme
6, supra, as follows: Stepl: Pyridine-2-carboxylic
acid (3-hydroxy-adamantan-1-yl)-amideTo a 40 ml vial
was added picolinic acid (0.68 g, 5.5 mmol), DMF (15
ml), triethylamine (0.90 mL, 6.4 mmol), and
-(Benzotriazol-1-yl)-N,iV; ', -tetramethyluronium
hexafluorophosphate (HBTU, 2.3 g, 6.0 mmol). The
mixture was stirred at rt for 5 minutes to get a clear
solution. 3-Amino-adamantanol (0.84 g, 5.0 mmol; AK
Scientific, 897-4G Independence Ave., Mountain View,
CA 94043) was added to the above solution and stirred
at rt for 2 hours. DMF was removed in Genevac and the
residue was dissolved in DCM (20 mL), washed with IN
aqueous NaOH, water and brine, dried over Na SO and
concentrated under reduced pressure to afford 1.32 g
(97%) of crude title compound, pyridine-2- carboxylic
acid (3-hydroxy-adamantan-1-yl)-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 mL/min. Mobile phase additive: 30 mM of
ammonium formate. Column: Inertsil(r) ODS-3, 50 x 4.6
mm, 3 mm particle size (GL Sciences, Tokyo, Japan)):
Retention time: 0.79 min; purity (UV2 4) : 100%;
ESI-MS m/z: 273 (M+H)+. It was used in the next step
without further purification. Step 2: Pyi
dine-2-carboxylic acid
[3-(2-chloro-acetylamino)-adamantan-1-yl]-amide
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-1-yl)-amide (0.42 g, 1.56 mmol,
from 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. NaOH. The aqueous layer was extracted with
DCM. The combined organic layer was washed with water
and brine, dried over Na2SO and concentrated under
reduced pressure to afford 0.53 g (96.9%) of crude
title compound, pyridine-2-carboxylic acid
[3-(2-chloroacetylamino)- adamantan-1-yl]-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 mL/min. Mobile phase additive: 30
mM ofammonium formate. Column: Inertsil ODS, 50 x 4.6
mm, 3 mm particle size (GL Sciences, Tokyo, Japan)):
Retention time: 1.08 min; purity (UV254) : 100%;
ESI-MS m/z: 348 (M+H)+. It was used in the next step
without further purification. Step 3:
Pyridine-2-carboxylic acid
(3-amino-adamantan-1-yl)-amide To a 40 ml vial
containing pyridine-2-carboxylic acid
[3-(2-chloro-acetylamino) adamantanl- yl]-amide (1.69
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 C overnight.
The reaction solution was cooled to it, poured into
water (100 mL), and the pH of the solution was
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 Na SO , and
concentrated under reduced pressure to afford 1.35 g 



(95.4%) of crude title compound, pyridine-2-carboxylic
acid (3-amino-adamantan-1-yl)- amide, as an oil, which
became a colorless solid upon standing at room
temperature. LC-MS (Gradient: acetonitrile in water,
10-85%, in 1.7 minutes with a cycle time of 2 min.
Flow rate: 5.0 mL/min. Mobile phase additive: 30 mM of
ammonium formate. Column: Inertsil C8, 50 x 4.6 mm, 3
mm particle size (GL Sciences, Tokyo, Japan)):
Retention time: 0.63 min; purity (UV254 ) : 93%;
ESI-MS m/z: 272 (M+H)+. It was used in the next step,
amidation, without further purification. Intermediate
3: N-(3-Amino-adamantan-1-yl)-3-fluoro-benzamide Using
the same procedures as in the synthesis of
Intermediate 2, Intermediate 3 was made at 4.33 mmol
reaction scale, and 1.26 g (95.6%) 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 mL/min. Mobile phase additive: 30 mM of
ammonium formate. Column: Inertsil C8, 50 x 4.6 mm, 3
mm particle size (GL Sciences, Tokyo, Japan)):
Retention time: 0.70 min;purity (UV254): 95%. ESI-MS
m/z: 289 (M+H) +. It was used in the next step without
further purification. Intermediate 4:
6-Chloro-pyridine-1-carboxylic acid
{3-[(pyridine-2-carbonyl)-amino]-
adamantan-1-yl}-amide Intermediate 4 was prepared from
Intermediate 2 via 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 ml), triethylamine (0.90 mL, 6.4 mmol), and
O-(benzotriazol-1-yl)- L,L,L Lr - tetramethyluronium
hexafluorophosphate (2.3 g, 6.0 mmol). The mixture was
stirred at room temperature for 5 minutes to get a
clear solution. Pyridine-2-carboxylic acid
(3-aminoadamantan- 1-yl)-amide (Intermediate 2, 1.38
g, 4.73 mmol) was added to the solution, and the
reaction mixture was stirred at room temperature for 2
hours. DMF was removed in Genevac. The residue was
dissolved in DCM (20 mL), washed with aq. 1N NaOH (15
mL), water (15 mL) and brine (15 mL), and dried over
Na2SO-j. Solvent was removed under reduced pressure to
afford 1.85 g (95.2%) of crude title compound,
6-chloro-pyridine-2- carboxylic acid
{3-[(pyridine-2-carbonyl)-amino]-adamantan-1-yl}-amide
. LC-MS (Gradient: acetonitrile in water, 30-90%, in
1.7 minutes with a cycle time of 2 min. Flow rate: 5.0
mL/min. Mobile phase additive: 30 mM of ammonium
formate. Column: Inertsil (r) C8, 50 x 4.6 mm, 3 mm
particle size (GL Sciences, Tokyo, Japan)): Retention
time: 1.17 min; purity (UV254): 100%. ESI-MS m/z: 4 11
(M+H) +. It was used in the next step without further
purification. Intermediate 5:
6-Chloro-pyridine^-carboxylic acid
{3-[(6-methylpyridine-2-carbonyl)-
amino]-adamantan-1-yl}-amide In a similar manner to
Intermediate 4, Intermediate 5 was prepared from
Intermediate 1 (2.00 g, 7.01 mmol). After purification
by silica gel chromatography, Intermediate 5 (1.94 g,
65%)was obtained as a white solid. 1H NMR (300 MHz,
CDCl 3) d 8.13 (br s, 1H), 8.09 (d, J = 7.5 Hz, 1H),
7.98 (d, J = 7.7 Hz, 1H), 7.84-7.69 (m, 3H), 7.44 (d,
J = 7.7 Hz, 1H), 7.26 (d, 1H), 2.60-2.55 (m, 5H),
2.40-2.32 (m, 2H), 2.31-2.12 (m, 8H), 1.76-1.70 (m,
2H). ESI-MS m/z: 425.0 (M+H) +. Intermediate 6:
6-Chloro-pyridine-1-carboxylic acid
[3-(3-fluoro-benzoylamino)- adamantan-1-yl]-amide In a
similar manner to Intermediate 4, Intermediate 6 was
prepared from Intermediate 3 at a 4.6 mmol reaction
scale. Crude product (1.99 g, 97%) was obtained. LC-MS
(Gradient: acetonitrile in water, 30-90%, in 1.7
minutes with a cycle time of 2 min. Flow rate: 5.0
mL/min. Mobile phase additive: 30 mM of ammonium
formate. Column: Inertsil (r) C8, 50 x 4.6 mm, 3 mm
particle size (GL Sciences, Tokyo, Japan)): Retention
time: 1.21 min; purity (UV254 ) :100%. ESI-MS m/z: 428
(M+H) +. It was used in the next step without further
purification. Intermediate 7: Pyrazine-2-carboxylic
acid (3-amino-adamantan-1-yl)-amide Intermediate 7 was
synthesized via the process of Scheme 5 from compound
4, supra, as follows: Step 1:
3-[(Pyrazine-2-carbonyl)-amino]-adainantane-1-carboxyl
ic acid To a round bottom flask was added
3-amino-adamantane-1-carboxylic acid methyl ester
hydrochloride (7.00 g, 28.5 mmol),
2-pyrazinecarboxylic acid (3.71 g, 29.9 mmol) and
methylene chloride (200 mL). The mixture was stirred
vigorously and treated with PyBOP (15.6 g, 29.9 mmol)
followed by triethylamine (9.9 mL, 7 1 mmol), and then
stirred at roomtemperature for 16 hours. To the
reaction was added saturated aqueous sodium
bicarbonate (200 mL) 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 methylene chloride (200 mL). The
combined organic layers were washed with brine, dried
over sodium sulfate, filtered and concentrated under
reduced pressure. The residue was then dissolved in
tetrahydrofuran (200 mL) and water (200 mL) was added.
To the biphasic mixture was added lithium hydroxide
monohydrate (5.38 g, 128 mmol), and the resultant
mixture stirred vigorously at room temperature for 22
hours. Most of the volatiles were removed under
reduced pressure and the resulting aqueous solution
was transferred to a 500-mL 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-carbonyl)-amino]-adamantane-1-carboxyli
c acid, as a white solid. 1H NMR (300 MHz, CDC13) <
11. 14-10.07 (br s, 1H), 9.38 (d,J= 1.5 Hz, 1H), 8.74
(d, J =2.5 Hz, 1H), 8.50 (dd, J =2.4, 1.5 Hz, 1H),
7.68 (br s, 1H), 2.35-2.25 (m, 4H), 2.23-2.08 (m, 4H),
2.00-1.86 (m, 4H), 1.81-1.64 (m, 2H). ESI-MS m/z:
301.9 (M+H)+. Step 2: Pyrazine-2-carboxylic acid
(3-amino-adamantan-1-yl)-amide Using the same
procedure as that used to prepare Intermediate 2 in
step 6, from 3-[(pyrazine-
2-carbonyl)-amino]-adamantane-1-carboxylic acid (4.00
g, 13.3 mmol), the Curtius rearrangement afforded 3.56
g (99%) of the title compound, pyrazine-2-carboxylic
acid (3- amino-adamantan-1-yl)-amide, as an off-white
solid. 1H NMR (300 MHz, CDCl3) d 9.37 (d, J = 1.4 Hz,
1H), 8.73 (d, J = 2.5 Hz, 1H), 8.49 (dd, = 2.4, 1.5
Hz, 1H), 7.64 (br s, 1H), 2.31-2.21 (m, 2H), 2.14-1.95
(m, 6H), 1.71-1.51 (m, 6H) (Note: the -NH2 is hidden
between 2.52-1.78 ppm). ESI-MS m/z: 273.0
(M+H)+.Intermediate 8: 6-Methyl-pyrazine-2-carboxylic
acid (3-amino-adamantan-1-yl)-amide 



Intermediate 8 was synthesized via the process of
Scheme 5 from compound 4, supra, as follows: Step 1:
S-l^-Methyl-pyrazine-1-carbonyfy-aminoJ-adamantane-1-c
arboxylic acid Using the same procedure as that used
to prepare Intermediate 7 in step 1, from
3-aminoadamantane- 1-carboxylic acid methyl ester
hydrochloride (7.00 g, 28.5 mmol) and 6-
methylpyrazine-2-carboxylic acid (4.13 g, 29.9 mmol,
RihaChem, Kostalov Czech Republic), the coupling
reaction with PyBOP , followed by basic hydrolysis of
the methyl ester group, afforded 8.01 g (89%) of the
title compound, 3-[(6-methyl-pyrazine-2-carbonyl)-
amino]-adamantane-1-carboxylic acid, as a white solid.
1H MMR (400 MHz, CDCb) d 12.03-10.32 (br s, 1H), 9.17
(s, 1H), 8.60 (s, 1H), 7.72 (br s, 1H), 2.60 (s, 3H),
2.35-2.26 (m, 4H), 2.26-2.18 (m, 2H), 2.16-2.07 (m,
2H), 2.00-1.86 (m, 4H), 1.80-1.65 (m, 2H). ESI-MS m/z:
316.0 (M+H)+. Step 2: 6-Methyl-pyrazine-2-carboxylic
acid (3-amino-adamantan-1-yl) amide Using the same
procedure as that used to prepare Intermediate 2 in
step 6, from 3-[(6-methylpyrazine^-
carbonylj-aminoj-adamantane-1-carboxylic acid (3.00 g,
9.51 mmol), the Curtius rearrangement afforded 2.65 g
(97%) of the title compound,
6-methyl-pyrazine-2-carboxylic acid
(3-amino-adamantan-1-yl) amide, as an off-white solid.
1H NMR (400 MHz, CDCI3) d 9.17 (s, 1H), 8.59 (s, 1H),
7.69 (br s, 1H), 2.60 (s, 3H), 2.32-2.21 (m, 2H),
2.13-1.97 (m, 6H), 1.70-1.52 (m, 6H) (Note: the -NH2
is hidden between 2.41-1.29 ppm). ESI-MS m/z: 287.0
(M+H)+.Intermediate 9: Pyrimidine-4-carboxylic acid
(3-amino-adamantan-1-yl)-amide 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-1-carboxylic acid methyl ester
hydrochloride 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, 20- 85%, in 1.7 minutes with a
cycle time of 2 min. Flow rate: 5.0 mL/min. Mobile
phase additive: 30 mM of ammonium formate. Column:
Inertsil(r) ODS, 50 x 4.6 mm, 3 mm particle size (GL
Sciences)): Retention time: 0.24 min; purity (UV254) :
95%. ESI-MS m/z: 273 (M+H) +. It was used in the next
step without further purification. Intermediate 10:
2-Methyl-pyrimidine-4-carboxylic acid
(3-amino-adamantan-1-yl)- amide Using the same
procedures as in the synthesis of Intermediate 7,
Intermediate 10 was made at 15.8 mmol reaction scale
from 3-amino-adamantane-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
min. Flow rate: 5.0 mL/min. Mobile phase additive: 30
mM of ammonium formate. Column: Inertsil (r) ODS, 50 x
4.6 mm, 3 mm particle size (GL Sciences)): Retention
time: 0.30 min; purity (UV254): 82%. ESI-MS m/z: 287
(M+H) +. It was used in the next step without further
purification. Intermediate 11:
4-Trifluoromethyl-pyrimidine-2-carboxylic
acidIntermediate 11 was made via the process of Scheme
11, supra, as follows: Step 1:
4-Trifluoromethy]-pyrimidine-2-carbonitrile To a
solution 2-chloro-4-(trifluoromethyl)pyrimidine (5.00
g, 27.4 mmol) in dimethyl sulfoxide (25 mL) was added
sodium cyanide ( 1.68 g, 34.2 mmol). The reaction was
stirred at room temperature for 30 minutes and poured
into cold saturated aqueous NaHCO solution. The
mixture was transferred to a 100 mL separatory funnel
and extracted with ethyl ether (3 x 50 mL). The
combined organic layers were washed with brine (50
mL), dried over sodium sulfate, filtered, and
concentrated under reduced pressure to afford the
title compound,
4-trifluoromethyl-pyrimidine-2-carbonitrile, as a
brown oil, which was used in the next step without
further purification. 1H NMR (400 MHz, CDCl3) 9.16 (d,
J=S. 1 Hz, 1H), 7.88 (d, J=5. I Hz, 1H). Step 2:
4-Trifluoromethyl-pyrimidine-2-carboxylic acid The
crude 4-trifluoromethyl-pyrimidine-2-carbonitrile from
Step 1 was dissolved in a solution of hydrogen
chloride in water (6 M, 20.0 mL) and heated at reflux
temperature overnight. The reaction mixture was cooled
to room temperature, and concentrated under reduced
pressure. Toluene (20 mL) was then added and the
mixture was concentrated under reduced pressure. This
process was repeated with 1,4-dioxane and ethyl ether,
then the solids were filtered off. The filtrate was
concentrated under reduced pressure to afford 4.80 g
(82.1%) of the title compound,
4-trifluoromethyl-pyridine-2-carboxylic acid, as brown
solid, which was used in the next step without further
purification. 1H NMR (400 MHz, DMSO-d6) 9.35 (d, J=5.0
Hz, 1H), 8.25 (d, J=5.1 Hz, 1H). Intermediate 12:
4-Methyl-pyrimidine-2-carboxylic acidStep 1:
4-Methyl-pyrimidine-2-carbonitrile To a solution of
2-chloro-4-methylpyrimidine (3.00 g, 23.3 mmol; 3B
Pharmachem International, 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 mL). The reaction mixture
was stirred at room temperature overnight. The aqueous
layer was extracted with ethyl ether (3 x 20 mL). The
combined organic layers were dried over MgSq 4,
filtered, and concentrated under reduced pressure to
yield the title compound, 4-methyl-pyrimidine-2-
carbonitrile (1.8O g; 64.8%), which was used in the
next step without further purification. 1H NMR (400
MHz, D2O) 8.64 (d, J=SA Hz, 1H), 7.59 (d, J=5.5 Hz,
1H). Step 2: 4-Methyl-pyrimidine-2-carboxyIic acid The
solution of 4-methyl-pyrimidine-2-carbonitrile (500
mg, 4.20 mmol) and sodium hydroxide (504 mg, 12.6
mmol) in water (12.5 mL) was stirred at 60 C for 1
hour. The reaction mixture was cooled to room
temperature, acidified to pH ~2 with citric acid and
extracted with CHChiz-PrOH (3: 1, 2 x 20 mL). The
combined organic layers were dried over MgSq 4 and
concentrated under reduced pressure to afford 0.294 g
of the title compound, 4-
methyl-2-pyrimidinecarboxylic acid (51%), which was
used in the next step without further purification. 1H
NMR (300 MHz, D2O) d 8.50 (d, =5.2 Hz, 1H), 7.3 1 (d,
./=5.3 Hz, 1H). 3. Preparation of Compounds of the
Invention Unless specified otherwise, the reagents
used in the preparation of compounds, including
intermediates, of the present invention were purchased
from Sigma-Aldrich Corporation (St. Louis, MO,
USA).Example 1: N,N'
-(1,3-adamantylene)bis(6-methyl-pyridine-2-carboxainid
e) Example 1 was prepared v/ the process of Scheme 1,
supra, as follows: 



To a vial containing 6-methyl picolinic acid (40 mg,
0.3 mmol), methylene chloride (10 mL) and
-V-V-diisopropylethylamine (60 mg, 0.5 mmol), was
added -(3-dimethylaminopropyl)- LT'-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(tm)
Molecular Ltd., Greater Manchester, UK) was added and
the reaction was allowed to proceed for 16 h. The
reaction mixture was washed with saturated sodium
bicarbonate, dried over sodium sulfate and
concentrated under reduced pressure. The residue was
purified on a reversed phase liquid
chromatography/mass spectrometry (RP-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 28-58% of acetonitrile was
used between 0.75-3.5 min to separate close-eluting
impurities. Flow rate: 100 mL/min. Mobile phase
additive: 25 mM of ammonium acetate. Column:
Inertsil(r) C8, 30 x 50 mm, 5 urn particle size) to
afford the title compound (33 mg, 80%) as an off white
oil. 1H NMR (400 MHz, CDCl3) d 8.09 (s,br, 2H), 7.96
(d, J = 7.76 Hz, 2H), 7.70 (t, J =7.70 Hz, 2 H),
7.27-7.22 (m, 2H), 2.58-2.55 (m, 2H), 2.38-2.13 (m,
10H). 1.75-1.71 (m, 2H) . ESI-MS m/z: 405.0 (M+H)+.
Example 2: N,N'
-(1,3-adamantylene)bis(2-pyridinecarboxamide) Example
2 was prepared via the process of Scheme 1, supra, as
follows:Into a vial containing adamantane-1,3-diamine
(50 mg, 0.3 mmol; Zerenex(tm) 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-carbonyl chloride (60 mg, 0.4
mmol; TCI America, Wellesley Hills, MA, USA). After
stirring at room temperature for 16 h, the reaction
mixture was washed with saturated sodium bicarbonate,
dried over sodium sulfate and concentrated under
reduced pressure. The residue was purified on a
reversed phase liquid chromatography/mass spectrometry
(RP-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 mM of ammonium formate. Column: Inertsil
C8, 30 x 50 mm, 5 um particle size) to obtain the
title compound as a brownish oil. (58 mg, 50%). 1H NMR
(300 MHz, CDCl3) 8.5 1 (d, J=4.86 Hz, 2H), 8.15 (d,
J=7.85 Hz, 2H), 8.03 (s, br 2H), 7.83 (d, J=7.70 Hz,
2H), 7.43-7.37 (m, 2H), 2.58 (s, br, 2H), 2.38-2.31
(m, 2H). 2.20-2.13 (m, 8H), 1.76-1.71 (m, 2H). ESIMS
m/z: 377.0 (M+H)+. In 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
[3-(3-chloro-benzoylatnino)-adamantan-1-yl]- 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 mmol). With vigorous stirring, picolinoyl
chloride hydrochloride (50 mg, 0.3 mmol) was added in
portions. After stirring at room temperature for 16 h,
the reaction mixture was partitioned into
dichloromethane and saturatedsodium bicarbonate. The
organic layer was dried over sodium sulfate and
concentrated under reduced pressure. The residue was
retaken into 5 mL of DCM (dichloromethane). To the
suspension was added DIEA (AT,
-diisopropyl-ethylamine) (160 mg, 1.2 mmol) and 3-
chloro-benzoyl chloride (79 mg, 0.45 mmol). The
reaction mixture was stirred at room temperature 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 acetonitrile was
used between 0.75-3.5 min to separate close-eluting
impurities. Flow rate: 100 mL/min. Mobile phase
additive: 25 mM of ammonium acetate. Column: Inertsil
C8, 30 x 50 mm, 5 urn particle size) to afford the
title compound (28 mg, 22%) as an off white oil. 1 NMR
(400 MHz, CDCl3) 8.5 1 (d, J=4.75 Hz, 1H), 8.15 (d,
J=7.84 Hz, 1H), 8.03 (s, br 1H), 7.83 (t, J=7.72 Hz,
1H), 7.69 (t, J=I. 82 Hz, 1H), 7.57 (d, J=7.60 Hz,
1H), 7.46-7.31 (m, 3H), 5.87 (s,br 1H), 2.56 (s, br,
2H), 2.38-2.31 (m, 2H). 2.24- 2.12 (m, 8H), 1.76-1.69
(m, 2H). ESI-MS m/z: 4 10.0 (M+H)+. In an analogous
manner to Example 6, Examples 7-10 in Table 1 (below)
were made from commercially available aryl or
heteroaryl carbonyl chloride on a 0.3 mmol reaction
scale. Example 11: N,N
-(1,3-Adamantylene)bis(4-methyl-pyridine-2-carboxamide
) Example 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 mmol)
in DMF (I mL), was added
benzotriazole-1-yl-oxy-tris-(dimethylamino)-phosphoniu
m hexafluorophosphate (97 mg, 0.22 mmol), DEEA (40 mg,
0.3 mmol; Alfa Aesar, Ward Hill, MA, USA), followed by
adamantane-1,3-diamine (20 mg, 0.1 mmol in 1mL of THF;
Zerenex Molecular Ltd., Greater Manchester, UK). After
stirring for 16 h at it, the reaction mixture was
partitioned into dichloromethane and saturated sodium
bicarbonate. The organiclayer 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: acetonitrile in water,
30-95%, in 3.7 minutes with a cycle time of 5 min.
Flow rate: 100 mL/min. Mobile phase additive: 25 mM of
ammonium formate. Column: Inertsil(r) C8, 30 x 50 mm,
5 mm particle size (GL Sciences, Tokyo, Japan)) to
afford 18 mg (40%) of the title compound,
N,W-(1,3-adamantylene)bis(4-methyl-pyridine-
2-carboxamide, as an off-white oil. 1H NMR (400 MHz,
CDCl3) d 8.35 (d, J =4.9 Hz, 2H), 8.02 (s, br, 2H),
7.98-7.96 (m, 2H), 7.21-7.19 (m, 2H), 2.57-2.55 (m,
2H), 2.41 (s, 6H), 2.36-2.31 (m, 2H), 2.25-2.13 (m,
8H), 1.74-1.70 (m, 2H). ESI-MS m/z: 405.0 (M+H)+. In
an analogous manner to Example 11, Examples 12-16 in
Table 1 (below) were made from commercially available
aryl or heteroaryl carboxylic acids on 0.1to 0.3 mmol
reaction scales. Example 17: N,N'
-(l^-Adamantylene)bis(l-methyl-lff-pyrazole-3-carboxam
ide) Example 17 was synthesized from heteroaryl
carbonyl chloride via the process of Scheme 1, supra,
as follows: To a solution of adamantane-1,3-diamine
(20 mg, 0.1 mmol; Zerenex Molecular Ltd., Greater
Manchester, UK) in THF (4 mL), was added 1-methyl-
1H-pyrazole-3-carbonyl chloride (40 mg, 0.3 mmol) and
DIEA (40 mg, 0.3 mmol). After stirring for 16 h at rt,
the 



reaction mixture was partitioned into dichloromethane
and saturated sodium bicarbonate. The organic layer
was dried over sodium sulfate, filtered and
concentrated under reduced pressure. The residue was
purified on a RP-HPLC/MS purification system
(Gradient: acetonitrile in water, 18-95%, in 3.9
minutes with a cycle time of 5 min. Flow rate: 100
mL/min. Mobile phase additive: 25 mM of ammonium
acetate. Column: Inertsil(r) C8, 30 x 50 mm, 5 mm
particle size (GL Sciences, Tokyo, Japan)) to afford
19 mg (50%) of the title compound, N,N
-(1,3-adamantylene)bis(l -methyl-
l/f-pyrazole-3-carboxamide, as a colorless oil. H NMR
(400 MHz, CDCl3) 7.32 (d, J =2.3 Hz, 2H), 6.74-6.71
(m, 4H), 3.89 (s, 6H),2.49 (s, br, 2H), 2.33-2.26 (m,
2H), 2.23-2.06 (m, 8H), 1.72-1.64 (m, 2H). ESI-MS m/z:
383.1 (M+H)+. Example 18:
S-Methyl-pyrazine-1-carboxylic acid
{3-[(l-methyl-l//-pyrazole-3-
carbonyl)-amino]-adamantan-1-yl}-amide Example 18 was
synthesized via the process of Scheme 2 using
commercially available carboxylic acids, supra, as
follows: To a solution of adamantane-1,3-diamine (20
mg, 0.1 mmol; Zerenex Molecular Ltd., Greater
Manchester, UK) in DCM (2 mL) was added DIEA (26 mg,
0.15 mmol), 1-methyllH- pyrnzo\e-3-carboxylic acid (14
mg, 0.11 mmol), 5-methyl-pyrazine-2-carboxylic acid
(15 mg, 0.11 mmol) and
benzotriazol-1-yl-oxytripyrrolidinophosphonium
hexafluorophosphate (110 mg, 0.20 mmol). After
stirring for 3 hours at it, the reaction mixture was
partitioned into dichloromethane and saturated sodium
bicarbonate. The organic layer was dried over sodium
sulfate, filtered and concentrated under reduced
pressure. The residue was purified on a RPHPLC/ 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 mL/min. Mobile phase
additive: 25 mM of ammonium formate. Column:
Inertsil(r) C8, 30 x 50 mm, 5 mm particle size (GL
Sciences, Tokyo, Japan)) to afford 15 mg (37%) of the
title compound, 5-methylpyrazine- 2-carboxylic acid
{3-[(l-methyl-1H-pyrazole-3-carbonyl)-amino]-adamantan
-1-yl}- amide, as a colorless oil. 1H NMR (400 MHz,
CDCl3) 9.22 (s, 1H), 8.34-8.33 (m, 1H), 7.67 (s, br,
1H), 7.33 (d, J =2.3 Hz, 1H), 6.76-6.72 (m, 2H), 3.89
(s, 3H), 2.64 (s, 3H), 2.54 (s, br, 2H), 2.37-2.09 (m,
10H), 1.73-1.68 (m, 2H). ESI-MS m/z: 395.0 (M+H)+.
Example 19: Thiazole-2-carboxylic acid {3-[(l-m
ethyl-1/f-pyr azole-3-carbonyl)-amino]-
adamantan-1-yl}-amideExample 19 was synthesized via
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
(2 mL) was added DIEA (20 mg, 0.15 mmol),
1-methyl-l/fpyrazole- 3-carbonyl chloride (16 mg, 0.11
mmol; Maybridge Chemical Co., Cornwall, UK) and
thiazole-2-carbonyl chloride (16 mg, 0.1 1 mmol;
Maybridge Chemical Co., Cornwall, UK). After stirring
at room temperature for 3 h, the reaction mixture was
partitioned into dichloromethane and saturated sodium
bicarbonate. The organic layer was dried over sodium
sulfate and concentrated under reduced pressure. The
residue was purified on a RPHPLC/ MS purification
system (Gradient: acetonitrile 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 mL/min. Mobile phase
additive: 25 mM of ammonium formate. Column: Inertsil
(r) C8, 30 x 50 mm, 5 mm particle size (GL Sciences,
Tokyo, Japan)) to afford 15 mg (38%) of the title
compound, thiazole-2- carboxylic acid {3-[(l-methyl-1
H-pyrazole-3-carbonyl)-amino]-adamantan-1-yl}-amide,
as a colorless oil. 1H NMR (400 MHz, CDCl3) <?7.81 (d,
J =3.2 Hz, 1H), 7.53 (d,J= 3.2 Hz, 1H), 7.33 (d, J
=2.3 Hz, 1H), 7.14 (d, J =2.3 Hz, 1H), 6.74-6.71 (m,
2H), 3.89 (s, 3H), 2.55-2.51 (m, 2H), 2.35-2.29 (m,
2H), 2.19-2.1 1 (m, 8H), 1.71-1.67 (m, 2H), ESI-MS
m/z; 386.0 (M+H) +. Example 20:
6-Methyl-pyridine-2-carboxylic acid
{3-[(l-methyM/f-pyrazole-3-
carbonyl)-amino]-adamantan-1-yl}-amide Example 20 was
synthesized from Intermediate 1 via the process of
Scheme 3, supra, as follows: To a solution of
6-methyl-pyridine-2-carboxylic acid
(3-amino-adamantan-1-yl)-amide (Intermediate 1, 20 mg,
0.07 mmol) in DCM (5 mL) was added DIEA (30 mg, 0.2
mmol) and 1-methyl- l//-pyrazole-3-carbonyl chloride
(20 mg, 0.1 mmol, Maybridge Chemical Co., Cornwall,
UK). After stirring at room temperature for 16 h, the
reaction mixture waspartitioned into dichloromethane
and saturated sodium bicarbonate. The organic layer
was dried over sodium sulfate and concentrated under
reduced pressure. The residue was purified on a
RP-HPLC/MS purification system (Gradient: acetonitrile
in water, 25-95%, in 3.9 minutes with a cycle time of
5 min. Flow rate: 100 mL/min. Mobile phase additive:
25 mM of ammonium formate. Column: Inertsil C8, 30 x
50 mm, 5 mm particle size (GL Sciences, Tokyo, Japan))
to afford 10 mg (30%) of the title compound,
6-methyl-pyridine-2-carboxylic acid
{3-[(l-methyl-1H-pyrazole-3-carbonyl)-amino]-adamantan
-1-yl}-amide, as a white solid. 1H NMR (400 MHz,
CDCl3) 8.07 (s, br, 1H), 7.95 (d, J = 7.7 Hz, 1H),
7.69 (t, J =7.8 Hz, 1H), 7.33 (d, J =2.3 Hz, 1H),
7.26-7.21 (m, 1H), 6.76-6.72 (m, 2H), 3.89 (s, 3H),
2.55 (s, 3H), 2.54-2.52 (m, 2H), 2.35-2.08 (m, 10H),
1.72-1.69 (m, 2H). ESI-MS m/z: 394.1 (M+H)+. In an
analogous manner to Example 20, Examples 21-57 in
Table 1 (below) were made from commercially available
aryl, heteroaryl or aliphatic carboxylic acids, or
aryl, heteroaryl or aliphatic carbonyl chlorides on
0.05-7.0 mmol reaction scales. In an analogous manner
to Example 20, Examples 114-130, 132-139 and 142 in
Table 1 (below) were made from commercially available
aryl, heteroaryl or aliphatic carboxylic acids, or
aryl, 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-carboxylic acid
(Intermediate 11) and 4-methylpyrimidine- 2-carboxylic
acid (Intermediate 12). Example 58:
6-Methyl-pyrazine-Z-carboxylic acid
{3-[(pyridine-2-carbonyl)-amino]-
adamantan-1-yl}-amide Example 58 was synthesized from
Intermediate 2 via the process of Scheme 3, supra, as
follows:To a round bottom flask was added
pyridine-2-carboxylic acid (3-amino-adamantan-1-yl)-
amide (3.10 g, 11.0 mtnol, Intermediate 2),
6-methylpyrazine^-carboxylic acid (1.83 g, 13.3 



mmol; RihaChem, Kostalov, Czech Republic) and
methylene chloride (120 mL). To the solution was then
added PyBOP(r) (6.90 g, 13.3 mmol) followed by
triethylamine (3.85 mL, 27.6 mmol) and the reaction
was stirred for two hours at room temperature. The
reaction was transferred to a 500-mL separatory funnel
with methylene chloride (50 mL) and 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 (2 x 75 mL). The combined organic
layers were washed with brine (150 mL), dried over
sodium sulfate, filtered and concentrated under
reduced pressure. The residue was purified on a
RPHPLC/ MS purification system (Gradient: acetonitrile
in water, 27-95%, in 3.5 min with a shallow gradient
from 30-60% between 0.75-3.4 min and a cycle time of 5
min. Flow rate: 100 mL/min. Mobile phase additive: 38
mM of ammonium acetate. Column: Inertsil(r) C8, 30 x
50 mm, 5 mm particle size (GL Sciences, Tokyo, Japan).
Mobile phase and column temperature: 50 C). Fractions
were then concentrated under reduced pressure to
remove most of the acetonitrile, the resulting 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-methylpyrazine-
2-carboxylic acid
{3-[(pyridine-2-carbonyl)-amino]-adamantan- 1-yl
}-amide, as a white solid. 1H NMR (400 MHz, CDCl3) d
9.17 (s, 1H), 8.58 (s, 1H), 8.54-8.50 (m, 1H), 8.17
(dt, J =7.8, 1.0 Hz, 1H), 8.06 (br s, 1H), 7.85 (td, J
=7.7, 1.7 Hz, 1H), 7.77 (br s, 1H), 7.42 (ddd, J =
7.6, 4.8, 1.3 Hz, 1H), 2.61-2.57 (m, 5H), 2.40-2.28
(m, 4H), 2.27-2.19 (m, 2H), 2.18-2.08 (m, 4H),
1.78-1.68 (m, 2H). ESI-MS m/z: 392.0 (M+H)+. In 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, heteroaryl or aliphatic carbonyl chlorides on
0.05-0.5 mmol reaction scales. In an analogous manner
to Example 58, Examples 105-1 11 in Table 1 (below)
were made from commercially available aryl, heteroaryl
or aliphatic carboxylic acids, or aryl, heteroaryl or
aliphatic carbonyl chlorides.In an analogous manner to
Example 58, Example 113 in Table 1 (below) was made
from Atrifluoromethyl- pyrimidine-2-carboxylic acid
(Intermediate 11). In a similar manner to Example 58,
Example 93-104 in Table 1 (below) were made from
Intermediate 3,
N-(3-amino-adamantan-1-yl)-3-fluoro-benzamide, and
commercially available 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-amino-adamantan-
1-yl)-3-fluoro-benzamide, and
4-methyl-pyrimidine-2-carboxylic acid (Intermediate
12) and 4-trifluoromethyl-pyrimidine-2-carboxylic acid
(Intermediate 11), respectively. In a similar manner
to Example 58, Example 183 in Table 1 (below) was made
from Intermediate 3,
N-(3-amino-adamantan-1-yl)-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^-carboxylic acid
(3-amino-adamantan-1-yl)-amide, and commercially
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-adamantan-1-yl)-amide, and commercially
available heteroaryl carboxylic acids; Example 189 and
was made from the Intermediate 7 and
4-methyl-pyrimidine-2-carboxylic acid (Intermediate
12). In a similar manner to Example 58, Examples
191-193 in Table 1 (below) were made from Intermediate
10, 2-methyl-pyrimidine-4-carboxylic acid
(3-amino-adamantan-1-yl)-amide and commercially
available 5-fluoro-pyridine-2-carboxylic acid (Beta
Pharm, Inc., New Haven, CT, USA),
4-trifluoromethyl-pyrimidine-2-carboxylic acid
(Intermediate 11) or Amethyl- pyrimidine-2-carboxylic
acid (Intermediate 12). In a similar manner to Example
58, Examples 194-196 in Table 1 (below) were made from
Intermediate 9, pyrimidine-4-carboxylic acid
(3-amino-adamantan-1-yl)-amide, and 4-
methyl-pyrimidine-2-carboxylic acid (Intermediate 12),
commercially available 5-fluoropyridine-2-carboxylic
acid or 4-trifluoromethyl-pyrimidine-2-carboxylic acid
(Intermediate 11). Example 143:
6-Methyl-pyridine-2-carboxylic acid
{3-[(6-(l-hydroxy-ethyl)-pyridine-2-
carbonyl)-amino]-adamantan-1-yl}-amide Example 143 in
Table 1 (below) was made from Example 142 via NaBHU
reduction, supra, as follows: Into a vial containing
6-methyl-pyridine-2-carboxylic acid
{3-[(6-acetyl-pyridine-2-
carbonyl)-amino]-adamantan-1-yl} -amide (50 mg, 0.1
mmol, Example 142) in MeOH (2 mL) was added sodium
borohydride (6 mg, 0.17 mmol) at 0 C. After stirring
for 2 h, the reaction mixture was concentrated and
partitioned into dichloromethane and saturated sodium
bicarbonate. The organic layer was dried over sodium
sulfate and concentrated under reduced pressure. The
residue was purified on a RP-HPLC/MS purification
system (Gradient: acetonitrile in water, 25-95%, in
3.6 min with a shallow gradient from 33-63% of
acetonitrile between 0.75-3.3 min and a cycle time of
5 min. Flow rate: 100 mL/min. Mobile phase additive:
48 mM of ammonium formate. Column: Inertsil Cl 8, 30 x
50 mm, 5 um particle size) to afford 45 mg (90%) of
the title compound, 6-methyl-pyridine-2-carboxylic
acid {3-
[(6-(l-hydroxy-ethyl)-pyridine-2-carbonyl)-amino]-adam
antan-1-yl}-amide. 1H NMR (400 MHz, CDCl3) 5 8.07-8.00
(m, 2H), 7.90-(d, J = 7.9 Hz, 1H), 7.78 (t, J = 7.9
Hz, 1H), 7.74 (s, b, 1H), 7.64 (t, J = 7.8 Hz, 1H),
7.41 (d, J = 7.8, Hz 1H), 7.20-7.06 (m, 1H), 4.91-4.85
(m, 1H), 2.50 (s, b, 5H), 2.31-2.26 (m, 2H), 2.21-2.06
(m, 8H), 1.69-1.64 (m, 2H), 1.48 (s, 3H). ESI-MS m/z:
435.0 (M+H) +. Example 144:
6-Methyl-pyridine-2-carboxylic acid
(3-{[6-(l-hydroxy-1-methyl-ethyl)-
pyridine-2-carbonyl]-amino}-adamantan-1-yl)-amideExamp
le 144 in Table 1 (below) was made from Example 142
via Grignard reaction, supra, as follows: Into a vial
containing 6-methyl-pyridine-2-carboxylic acid
{3-[(6-acetyl-pyridine-2-
carbonyl)-amino]-adamantan-1-yl} -amide (35 mg, 0.08
mmol, Example 142) in THF (2 mL) 



was added IM methyl lithium (0.4 mL) at -40C. 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 gradient from 33-60% of acetonitrile
between 0.75-3.4 min and a cycle time of 5 min. Flow
rate: 100 mL/min. Mobile phase additive: 48 mM of
ammonium formate. Column: Inertsil(r) C8, 30 x 50 mm,
5 um particle size) to afford 25 mg (69%) of the title
compound, 6-methylpyridine- 2-carboxylic acid
(3-{[6-(l-hydroxy-1-methyl-ethyl)-pyridine-2-carbonyl]
-amino}- adamantan-1-yl)-amide. 1H NMR (400 MHz,
CDC13) d 8.10-8.06 (m, 2H), 7.95 (d, J = 7.6 Hz, 1H),
7.86 (t, J = 7.8 Hz, 1H), 7.75 (s, 1H), 7.70 (t, J =
7.8 Hz, 1H), 7.59 (d, J = 7.9 Hz, 1H), 7.26-7.22 (m,
1H), 2.58-2.55 (m, 5H), 2.39-2.13 (m, 10H), 1.76-1.71
(m, 2H), 1.59 (s, 6H). ESI-MS m/z: 449.0 (M+H)+.
Example 180: 2-Trifluoromethyl-pyrimidine-4-carbozylic
acid {3-[(6-methyl-pyrazine-
2-carbonyl)-amino]-adamantan-1-yl}-amide Example 180
in Table 1 (below) was made via the process of Scheme
3 from Intermediate 8 and
2-trifluoromethyl-pyrimidine-4-carboxylic acid, which
was prepared from the corresponding ester, supra, as
follows:To a microwave vial was added
2-trifluoromethyl-pyrimidine-4-carboxylic acid methyl
ester ( 110 mg, 0.52 mmol, CNH Tech, MA), THF (2 mL),
and lithium hydroxide (18 mg, 0.75 mmol) in 200 mL 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
Intermediate 8, 6-methyl-pyrazine^-carboxylic acid
(3-amino-adamantan- 1-yl)-amide (100 mg, 0.4 mmol),
THF (5 mL), DIEA (90 mg, 0.7 mmol) and TBTU (140 mg,
0.42 mmol, AKSCI, CA). After stirring at it for 16 h,
the reaction mixture was concentrated and partitioned
into DCM and saturated sodium bicarbonate. The organic
layer was separated, dried over sodium sulfate,
filtered and concentrated to dryness under reduced
pressure. The crude product was purified on a
RP-HPLC/MS system (Gradient: acetonitrile in water,
30- 95%, in 3.6 min with a cycle time of 5 min. with a
shallow gradient from 40-68% of acetonitrile between
0.75-3.4 min. Flow rate: 100 mL/min. Mobile phase
additive: 48 mM of ammonium formate . Column: Inertsil
C8, 30 x 50 mm, 5 um particle size) to give 60 mg
(40%) of the title compound,
2-trifluoromethyl-pyrimidine-4-carboxylic acid
{3-[(6-methylpyrazine-
2-carbonyl)-amino]-adamantan-1-yl}-amide. 1H MMR (400
MHz, CDCb) d 9.16 (s, 1H), 9.12 (d, =5.0, 1H), 8.6 (s,
1H), 8.28 (d, =5.0, 1H), 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, 2H). ESI-MS m/z: 460.9 (M+H)+. 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-adamantan-1-yl)-amide, Intermediate 1,
6-methyl- pyridine-2-carboxylic acid
(3-amino-adamantan-1-yl)-amide, and Intermediate 7,
pyrazine-2-carboxylic acid
(3-amino-adamantan-1-yl)-amide, respectively. Table
1CELL IDENTIFIER ASSIGNMENT AND SELECTION Claim of
Priority under 35 U.S.C. 119 [0001] The present
Application for Patent claims priority to Provisional
Application No. 61/083,848 entitled "SYSTEMS AND
METHODS FOR DISTRIBUTED, SERVER-BASED PCI SELECTION
FOR BASE STATIONS" filed July 25, 2008, and assigned
to the assignee hereof and hereby expressly
incorporated by reference herein and Provisional
Application No. 61/108,272 entitled "PHYSICAL CELL
IDENTITY ASSIGNMENT" filed October 24, 2008, and
assigned to the assignee hereof and hereby expressly
incorporated by reference herein. BACKGROUND Field
[0002] The following description relates generally to
wireless communications, and more particularly to
assigning or selecting physical cell identifiers.
Background [0003] Wireless communication systems are
widely deployed to provide various types of
communication content such as, for example, voice,
data, and so on. Typical wireless communication
systems may be multiple-access systems capable of
supporting communication with multiple users by
sharing available system resources {e.g., bandwidth,
transmit power, ...). Examples of such multiple-access
systems may include code division multiple access
(CDMA) systems, time division multiple access (TDMA)
systems, frequency division multiple access (FDMA)
systems, orthogonal frequency division multiple access
(OFDMA) systems, and the like. Additionally, the
systems can conform to specifications such as third
generation partnership project (3GPP), 3GPP long term
evolution (LTE), ultra mobile broadband (UMB), and/or
multi-carrier wireless specifications such as
evolution data optimized (EV-DO), one or more
revisions thereof, etc. [0004] Generally, wireless
multiple-access communication systems may
simultaneously support communication for multiple
mobile devices. Each mobile device may communicate
with one or more access points {e.g., base stations)
via transmissions onforward and reverse links. The
forward link (or downlink) refers to the communication
link from access points to mobile devices, and the
reverse link (or uplink) refers to the communication
link from mobile devices to access points. Further,
communications between mobile devices and access
points may be established via single-input
singleoutput (SISO) systems, multiple-input
single-output (MISO) systems, multiple-input
multiple-output (MIMO) systems, and so forth. In
addition, mobile devices can communicate with other
mobile devices (and/or access points with other access
points) in peer-to-peer wireless network
configurations. [0005] Access points utilize physical
cell identifiers (PCI) to identify coverage cells or
sectors provided by the access points. Such
identifiers can be used, for example, by mobile
devices to establish connection and/or continue
communicating with the access points. In one
implementation, PCIs can be assigned by a centralized
entity that receives location information from access
points and assigns PCIs based on location. In another
implementation, PCI assignment can be distributed such
that access points can select their own PCIs based on
information obtained from other access points. In
either 



case, PCI collision can occur where two access points
share a PCI, and a device can receive from both access
points, or PCI confusion can occur where one access
point neighbors two access points having the same PCI.
SUMMARY [0006] The following presents a simplified
summary of one or more aspects in order to provide a
basic understanding of such aspects. This summary is
not an extensive overview of all contemplated aspects,
and is intended to neither identify key or critical
elements of all aspects nor delineate the scope of any
or all aspects. Its sole purpose is to present some
concepts of one or more aspects in a simplified form
as a prelude to the more detailed description that is
presented later. [0007] In accordance with one or more
aspects and corresponding disclosure thereof, various
aspects are described in connection with facilitating
centralized physical cell identifier (PCI) assignment
based at least in part on information gathered from
neighboring cells to mitigate or minimize PCI
collision and/or PCI confusion. In particular, an
access point can measure radio frequency (RF)
parameters of neighboring cells and provide such
parameters to a PCI assignment entity. The access
point can additionally provide local parameters, such
as altitude, transmit power, etc. of the access point,
and the PCI assignment entity can generate one or more
PCIs for the access pointbased on the local and
neighborhood parameters. The PCI assignment entity
can, additionally or alternatively, provide a
prioritized list of PCIs to the access point, and the
access point can select a PCI from the list. In one
example, the list can be prioritized based at least in
part on the local and neighborhood parameters
described above. [0008] According to related aspects,
a method is provided that includes measuring one or
more RF parameters related to one or more neighboring
access points. The method further includes
transmitting the one or more RF parameters to a
network component to receive a PCI assignment. [0009]
Another aspect relates to a wireless communications
apparatus. The wireless communications apparatus can
include at least one processor configured to receive
one or more RF parameters related to one or more
surrounding access points. The at least one processor
is further to configured transmit a request for a PCI
to a network component including the one or more RF
parameters. The wireless communications apparatus also
comprises a memory coupled to the at least one
processor. [0010] Yet another aspect relates to an
apparatus. The apparatus includes means for obtaining
one or more RF parameters from one or more neighboring
access points and means for transmitting the one or
more RF parameters with a request for a PCI. [0011]
Still another aspect relates to a computer program
product, which can have a computer-readable medium
including code for causing at least one computer to
measure one or more RF parameters related to one or
more neighboring access points. The computer-readable
medium can also comprise code for causing the at least
one computer to transmit the one or more RF parameters
to a network component to receive a PCI assignment.
[0012] Moreover, an additional aspect relates to an
apparatus including a neighborhood measuring component
that receives one or more RF parameters from one or
more neighboring access points. The apparatus can
further include a PCI requesting component that
transmits the one or more RF parameters with a request
for a PCI. [0013] According to other aspects, a method
is provided that includes receiving a PCI request from
an access point comprising one or more RF parameters
related to one or more neighboring access points. The
method also includes selecting a PCI for the access
point based at least in part on the one or more RF
parameters and transmitting the PCI to the access
point.[0014] Another aspect relates to a wireless
communications apparatus. The wireless communications
apparatus can include at least one processor
configured to receive a PCI request from an access
point comprising one or more RF parameters related to
surrounding access points. The at least one processor
is further configured to determine a PCI for the
access point based at least in part on comparing the
one or more RF parameters and available PCIs and
transmit the PCI to the access point. The wireless
communications apparatus also comprises a memory
coupled to the at least one processor. [0015] Yet
another aspect relates to an apparatus. The apparatus
includes means for receiving one or more RF parameters
from an access point related to at least one
neighboring access point. The apparatus also includes
means for selecting a PCI for the access point based
at least in part on the one or more RF parameters and
means for transmitting the PCI to the access point.
[0016] Still another aspect relates to a computer
program product, which can have a computer-readable
medium including code for causing at least one
computer to receive a PCI request from an access point
comprising one or more RF parameters related to one or
more neighboring access points. The computer-readable
medium can also comprise code for causing the at least
one computer to select a PCI for the access point
based at least in part on the one or more RF
parameters and code for causing the at least one
computer to transmit the PCI to the access point.
[0017] Moreover, an additional aspect relates to an
apparatus including a PCI parameter receiving
component that obtains one or more RF parameters from
an access point related to at least one neighboring
access point. The apparatus can further include a PCI
selecting component that chooses a physical cell
identifier (PCI) for the access point based at least
in part on the one or more RF parameters and a PCI
transmitting component that provides the PCI to the
access point. [0018] In addition, a method that
includes receiving a list of PCIs from a network
component is provided. The method also includes
selecting a PCI from the list of PCIs based at least
in part on a parameter related to the PCI indicated in
the list of PCIs. [0019] Another aspect relates to a
wireless communications apparatus. The wireless
communications apparatus can include at least one
processor configured to receive a list of PCIs from a
network component. The at least one processor is
further configured to 



select a PCI from the list of PCIs based on an
associated parameter in the list tofacilitate
communicating in a wireless network. The wireless
communications apparatus also comprises a memory
coupled to the at least one processor. [0020] Yet
another aspect relates to an apparatus. The apparatus
includes means for receiving a list of PCIs from a
network component. The apparatus also includes means
for selecting a PCI in the list of PCIs for
communicating in a wireless network according to a
parameter of the PCI specified in the list of PCIs.
[0021] Still another aspect relates to a computer
program product, which can have a computer-readable
medium including code for causing at least one
computer to receive a list of PCIs from a network
component. The computer-readable medium can also
comprise code for causing the at least one computer to
select a PCI from the list of PCIs based at least in
part on a parameter of the PCI indicated in the list
of PCIs. [0022] Moreover, an additional aspect relates
to an apparatus including a PCI receiving component
that obtains a list of PCIs from a network component.
The apparatus can further include a PCI selecting
component that chooses a PCI in the list of PCIs for
communicating in a wireless network according to a
parameter of the PCI specified in the list of PCIs.
[0023] In accordance with additional aspects, a method
is provided that includes receiving a PCI request from
an access point comprising one or more parameters
related to the access point. The method also includes
evaluating one or more disparate parameters received
from a plurality of disparate access points and
generating a list of PCIs for the access point
indicating at least one list parameter for each PCI
based at least in part on the one or more parameters
as compared to the one or more disparate parameters.
[0024] Another aspect relates to a wireless
communications apparatus. The wireless communications
apparatus can include at least one processor
configured to obtain a PCI request from an access
point comprising one or more parameters related to the
access point. The at least one processor is further
configured to analyze one or more disparate parameters
received from a plurality of disparate access points
and create a list of PCIs for the access point with a
list parameter for each of the PCIs based at least in
part on the one or more parameters as compared to the
one or more disparate parameters. The wireless
communications apparatus also comprises a memory
coupled to the at least one processor.[0025] Yet
another aspect relates to an apparatus. The apparatus
includes means for receiving a PCI request from an
access point comprising one or more parameters related
to the access point. The apparatus also includes means
for generating a list of PCIs for the access point
with a list parameter for each PCI based at least in
part on the one or more parameters as compared to one
or more disparate parameters received from one or more
disparate access points. [0026] Still another aspect
relates to a computer program product, which can have
a computer-readable medium including code for causing
at least one computer to receive a PCI request from an
access point comprising one or more parameters related
to the access point and code for causing the at least
one computer to evaluate one or more disparate
parameters received from a plurality of disparate
access points. The computer-readable medium can also
comprise code for causing the at least one computer to
generate a list of PCIs for the access point with list
parameters based at least in part on the one or more
parameters as compared to the one or more disparate
parameters. [0027] Moreover, an additional aspect
relates to an apparatus including a PCI parameter
receiving component that obtains a PCI request from an
access point comprising one or more parameters related
to the access point. The apparatus can further include
a PCI listing component that creates a list of PCIs
for the access point with a list parameter for each
PCI based at least in part on the one or more
parameters as compared to one or more disparate
parameters received from one or more disparate access
points. [0028] To the accomplishment of the foregoing
and related ends, the one or more aspects comprise the
features hereinafter fully described and particularly
pointed out in the claims. The following description
and the annexed drawings set forth in detail certain
illustrative features of the one or more aspects.
These features are indicative, however, of but a few
of the various ways in which the principles of various
aspects may be employed and this description is
intended to include all such aspects and their
equivalents.BRIEF DESCRIPTION OF THE DRAWINGS [0029]
FIG. 1 is an illustration of an example wireless
communication system that facilitates centralized
assignment of physical cell identifiers (PCI). [0030]
FIG. 2 is an illustration of an example communications
apparatus for employment within a wireless
communications environment. [0031] FIG. 3 is an
illustration of an example wireless communications
system for assigning PCIs. [0032] FIG. 4 is an
illustration of an example methodology that requests
PCI assignment specifying neighborhood RF parameters
in the request. [0033] FIG. 5 is an illustration of an
example methodology that receives a request for PCI
assignment comprising neighborhood RF parameters.
[0034] FIG. 6 is an illustration of an example
methodology that receives a list of PCIs based on a
PCI request. [0035] FIG. 7 is an illustration of an
example methodology that formulates a PCI list based
on a receive PCI request. [0036] FIG. 8 is an
illustration of an example system that receives one or
more PCIs based on a PCI request. [0037] FIG. 9 is an
illustration of a wireless communication system in
accordance with various aspects set forth herein.
[0038] FIG. 10 is an illustration of a wireless
communication network in accordance with aspects
described herein. [0039] FIG. 1 1 is an illustration
of an example wireless network environment that can be
employed in conjunction with the various systems and
methods described herein. 



[0040] FIG. 12 is an illustration of an example system
that transmits neighborhood parameters in requesting a
PCI. [0041] FIG. 13 is an illustration of an example
system that receives a PCI request comprising
neighborhood parameters. [0042] FIG. 14 is an
illustration of an example system that receives a list
of PCIs in response to a PCI request. [0043] FIG. 15
is an illustration of an example system that generates
a list of PCIs based on a PCI request.DETAILED
DESCRIPTION [0044] Various aspects are now described
with reference to the drawings. In the following
description, for purposes of explanation, numerous
specific details are set forth in order to provide a
thorough understanding of one or more aspects. It may
be evident, however, that such aspect(s) may be
practiced without these specific details. [0045] As
used in this application, the terms "component,"
"module," "system" and the like are intended to
include a computer-related entity, such as but not
limited to hardware, firmware, a combination of
hardware and software, software, or software in
execution. For example, a component may be, but is not
limited to being, a process running on a processor, a
processor, an object, an executable, a thread of
execution, a program, and/or a computer. By way of
illustration, both an application running on a
computing device and the computing device can be a
component. One or more components can reside within a
process and/or thread of execution and a component may
be localized on one computer and/or distributed
between two or more computers. In addition, these
components can execute from various computer readable
media having various data structures stored thereon.
The components may communicate by way of local and/or
remote processes such as in accordance with a signal
having one or more data packets, such as data from one
component interacting with another component in a
local system, distributed system, and/or across a
network such as the Internet with other systems by way
of the signal. [0046] Furthermore, various aspects are
described herein in connection with a terminal, which
can be a wired terminal or a wireless terminal. A
terminal can also be called a system, device,
subscriber unit, subscriber station, mobile station,
mobile, mobile device, remote station, remote
terminal, access terminal, user terminal, terminal,
communication device, user agent, user device, or user
equipment (UE). A wireless terminal may be a cellular
telephone, a satellite phone, a cordless telephone, a
Session Initiation Protocol (SIP) phone, a wireless
local loop (WLL) station, a personal digital assistant
(PDA), a handheld device having wireless connection
capability, a computing device, or other processing
devices connected to a wireless modem. Moreover,
various aspects are described herein in connection
with a base station. A base station may be utilized
for communicating with wireless terminal(s) and may
also be referred to as an access point, a Node B, or
some other terminology.[0047] Moreover, the term "or"
is intended to mean an inclusive "or" rather than an
exclusive "or." That is, unless specified otherwise,
or clear from the context, the phrase "X employs A or
B" is intended to mean any of the natural inclusive
permutations. That is, the phrase "X employs A or B"
is satisfied by any of the following instances: X
employs A; X employs B; or X employs both A and B. In
addition, the articles "a" and "an" as used in this
application and the appended claims should generally
be construed to mean "one or more" unless specified
otherwise or clear from the context to be directed to
a singular form. [0048] The techniques described
herein may be used for various wireless communication
systems such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and
other systems. The terms "system" and "network" are
often used interchangeably. A CDMA system may
implement a radio technology such as Universal
Terrestrial Radio Access (UTRA), cdma2000, etc. UTRA
includes Wideband-CDMA (W-CDMA) and other variants of
CDMA. Further, cdma2000 covers IS-2000, IS-95 and
IS-856 standards. A TDMA system may implement a radio
technology such as Global System for Mobile
Communications (GSM). An OFDMA system may implement a
radio technology such as Evolved UTRA (E-UTRA), Ultra
Mobile Broadband (UMB), IEEE 802.11 (Wi-Fi), IEEE
802.16 (WiMAX), IEEE 802.20, Flash-OFDM , etc. UTRA
and E-UTRA are part of Universal Mobile
Telecommunication System (UMTS). 3GPP Long Term
Evolution (LTE) is a release of UMTS that uses E-UTRA,
which employs OFDMA on the downlink and SC-FDMA on the
uplink. UTRA, E-UTRA, UMTS, LTE and GSM are described
in documents from an organization named "3rd
Generation Partnership Project" (3GPP). Additionally,
cdma2000 and UMB are described in documents from an
organization named "3rd Generation Partnership Project
2" (3GPP2). Further, such wireless communication
systems may additionally include peerto- peer (e.g.,
mobile-to-mobile) ad hoc network systems often using
unpaired unlicensed spectrums, 802.xx wireless LAN,
BLUETOOTH and any other short- or long- range,
wireless communication techniques. [0049] Various
aspects or features will be presented in terms of
systems that may include a number of devices,
components, modules, and the like. It is to be
understood and appreciated that the various systems
may include additional devices, components, modules,
etc. and/or may not include all of the devices,
components, modules etc.discussed in connection with
the figures. A combination of these approaches may
also be used. [0050] Referring to Fig. 1, a wireless
communication system 100 is illustrated that
facilitates centralized PCI assignment based on
information of neighboring access points. System 100
includes a physical cell identifier (PCI) assigning
component 102 that allocates one or more PCIs to one
or more access points. PCI assigning component 102 can
be part of a core wireless network, present within a
disparate access point, or otherwise located so it is
accessible by a plurality of access points. PCI
assigning component 102, for example, can be an
operations, administration, and management (OAM)
system, network management system (NMS), and/or the
like. System 100 can also include a plurality of
macrocell access points 104, 106, 108 and/or a
plurality of lower power access points 110, 112, 114,
which can be, for example, femtocell access 



points, picocell access points, relay nodes, and/or
the like. [0051] According to an example, access point
110 can attempt to participate in a wireless network,
for example upon initialization, power cycle,
connection reestablishment, and/or the like. As part
of joining the wireless network, the access point 110
can acquire a PCI to allow other devices to
communicate with the access point 110 and/or one or
more sectors implemented by the access point 110. In
one example, the access point 110 can measure radio
frequency (RF) parameters of surrounding access
points, such as macrocell access point 104, access
point 112, and/or substantially any access point
in-range. The RF parameters, for example, can relate
to signal quality, path loss, identity {e.g., PCI of
the neighboring access points), traffic, a number of
devices communicating with the access point, etc. The
access point can provide the neighborhood RF
parameters to the PCI assigning component 102 along
with optionally other local parameters about the
access point 110, such as location, altitude, transmit
power, etc. [0052] The PCI assigning component 102 can
receive the parameters and generate one or more PCIs
for the access point 110 based at least in part on the
parameters. For example, the PCI assigning component
102 can compare the parameters with other parameters
received from neighboring access points, which can be
identified in the received parameters, as mentioned.
For example, if access point 110 does not provide
information, or provides signal quality or other
parameter below a threshold related to access point
114, the PCI assigning component 102 can assign the
PCI used by accesspoint 114 to the access point 110.
This could be especially true, for example, for large
reported altitude difference from the access point 110
and access point 114. In an alternative example, if
signal quality or interference of access point 104 is
measured above a threshold at access point 110, PCI
assigning component 102 can search for other PCIs than
that of access point 104 (e.g., PCI of access point
114 which likely does not interfere with access point
110) to allocate to the access point 110. [0053] In
another example, PCI assigning component 102 can
prioritize a list of possible PCIs for the access
point 110, which can be based on parameters received
by the PCI assigning component 102. For example, the
PCI assigning component 102 can transmit the list to
access point 110 allowing access point 110 to select a
PCI from the list based on measured neighborhood
parameters or local parameters, such as neighboring RF
information, altitude, transmission power, etc. [0054]
Turning to Fig. 2, illustrated is a communications
apparatus 200 for employment within a wireless
communications environment. The communications
apparatus 200 can be an access point, mobile device,
or a portion thereof, or substantially any
communications apparatus that participates in a
wireless network. The communications apparatus 200
includes a neighborhood measuring component 202 that
can receive and measure parameters of surrounding
communications apparatuses (not shown), a PCI
requesting component 204 that can communicate with a
core network component (not shown) or other component
to request a PCI for communicating in a wireless
network, and a PCI receiving component 206 that can
obtain a PCI from the core network or other component.
[0055] According to an example, the communications
apparatus 200 can attempt to join a wireless network.
As part of joining the network, the PCI requesting
component 204 can request a PCI from the network to
allow subsequent identification in communicating with
the network and/or one or more devices. In one
example, the PCI requesting component 204 can include
parameters in the request related to the
communications apparatus 200 (e.g., location,
altitude, transmit power, or other parameters known by
the communications apparatus 200) and/or one or more
neighboring devices. For instance, the neighborhood
measuring component 202 can acquire parameters from
the neighboring devices, such as identity {e.g., PCI),
signal quality/strength, path loss, traffic, etc. The
neighborhood measuring component 202 can receive RF
signals from the neighboring devices and measure
and/or decode thesignals to determine the parameters.
In another example, the neighborhood measuring
component 202 determine parameters based on
measurement reports from devices communicating with
the communications apparatus 200 {e.g., one or more
UEs or other devices receiving network access). In yet
another example, the neighborhood measuring component
202 can receive such parameters over a backhaul link
from the neighboring devices. [0056] PCI receiving
component 206 can receive one or more PCIs in response
to the request. For example, the PCI can be provided
based on the parameters specified in the request to
minimize collision among PCIs, as described above. In
an example, the PCI receiving component 206 can
receive a list of PCIs, which can be prioritized.
Based at least in part on local parameters and/or
those retrieved via neighborhood measuring component
202, the PCI selecting component 208 can choose an
optimal PCI from the list. In this example, PCI
requesting component 204 need not send local and/or
neighborhood measurement parameters with the request,
and selection logic (or a portion thereof) is
performed by the PCI selecting component 208 rather
than by the component from which PCI was requested. In
one example, the list of PCIs can be prioritized or
ranked; similarly, in an example, the list can include
a probability with which one or other of the PCIs may
be selected by disparate devices. [0057] Now referring
to Fig. 3, illustrated is a wireless communications
system 300 that facilitates requesting a PCI along
with parameters related to one or more neighboring
access points. Access point 302 can be a macrocell
base station, femtocell access point, picocell access
point, relay node, a portion thereof, and/or
substantially any wireless device that can be assigned
a PCI. PCI assigning component 102, as described, can
be an upstream network component {e.g., in the core
network), such as an OAM, NMS, present in a disparate
access point, and/or a portion thereof. Moreover,
system 300 can be a MIMO system and/or can conform to
one or more wireless network system specifications
{e.g., EV-DO, 3GPP, 3GPP2, 3GPP LTE, WiMAX, etc.) and
can comprise additional components to facilitate
communicating between the access point 302 and PCI
assigning component 102. 



[0058] Access point 302 can comprise a neighborhood
measuring component 202 that can evaluate one or more
neighboring access points to determine parameters
related thereto, a local parameter component 304 that
can receive one or more parameters related to the
access point 302, a PCI requesting component 204 that
can transmit arequest for PCI along with the
determined parameters and/or one or more local
parameters, a PCI receiving component 206 that can
receive one or more PCIs based on the request, and a
PCI selecting component 208 that can choose a PCI
where a plurality of PCIs are sent in response to the
request. PCI assigning component 102 comprises a PCI
parameter receiving component 306 that can receive a
PCI request and associated parameters, a PCI selecting
component 308 that can choose a PCI for the request
based at least in part on the parameters, a PCI
listing component 310 that can generate a plurality of
PCIs for the request, and a PCI transmitting component
312 that can transmit one or more PCIs based at least
in part on the request. [0059] According to an
example, access point 302 can attempt to obtain a PCI
in a wireless network. This can be initiated, for
example, as part of joining the wireless network
following power cycle, during initial setup, and/or
the like. The neighborhood measuring component 202, as
described, can receive RF signals from neighboring
access points and measure parameters related to the
signals, such as signal strength, path loss, an
identity (e.g., PCI) of the access points or related
sectors, network traffic, and/or the like. The
neighborhood measuring component 202, for example, can
obtain neighborhood RF parameters by using a radio
receiver to receive the parameters, using received UE
measurement reports to learn PCIs, communicating with
neighboring access points over a backhaul, and/or the
like. In addition, the local parameter component 304
can obtain one or more parameters about the access
point 302, such as location, altitude, transmit power,
and/or the like. The PCI requesting component 204 can
generate and transmit a request for a PCI and include
the neighborhood and/or local parameters in the
request. [0060] PCI parameter receiving component 306
can obtain the request and related parameters. Based
on the parameters, the PCI selecting component 308 can
choose a PCI for the access point 302. For example,
the PCI selecting component 308 can analyze the
neighborhood parameters determining PCIs of other
access points that possibly interfere with the access
point 302 - the PCI selecting component 308 can avoid
such PCIs. In addition, the PCI selecting component
308 can analyze the parameters along with other
received parameters of other access points (e.g.,
where the access points identified in the neighborhood
have additionally received a PCI from PCI assigning
component 102 and provided their own local and
neighborhood parameters). In one example, the PCI
selecting component 308 can evaluate an altitude of
the accesspoint, as reported. Where the altitude is
high, for example, a PCI assigned to the access point
302 will likely travel far (e.g., in a related signal
from or to the access point 302) since there are
likely less obstacles. Thus, altitude can affect the
neighborhood parameters, and thus, selection of PCI.
Similarly, the transmit power of the access point 302
can be evaluated such that for high transmit power,
the PCI selecting component 308 can ensure a PCI is
not assigned to another access point in a further
range than for low transmit power. [0061] In yet
another example, where the neighborhood parameters
include access points having signal quality beyond a
threshold, the PCI selecting component 308 can avoid
assigning the same or similar PCI to the access point
302. The PCI selecting component 308 can have
parameters from the access point 302, such as a rough
location, RF neighborhood parameters, PCI of
neighbors, altitude, transmit power, etc., and can
select the PCI to minimize interference based on this
additional information. As described, it can also use
similar information from other access points. Upon
selecting a PCI, the PCI transmitting component 312
can provide the PCI to the access point 302. The PCI
receiving component 206 can obtain the PCI and begin
using the PCI in subsequent transmissions. [0062] In
another example, the PCI listing component 310 can
generate a list of PCIs for the access point 302 based
on one or more parameters. In this example, the access
point 302 can send a portion of the neighborhood
and/or local parameters (or no parameters at all), and
the PCI assigning component 102 can provide some
possible PCIs. The PCI transmitting component 312 can
provide the list of PCIs to the access point 302. The
PCI receiving component 206 can receive the list of
PCIs and the PCI selecting component 208 can choose a
PCI to utilize from the list. In one example, the
logic of the PCI selecting component 208 can be
similar to that of the PCI selecting component 308
described above. Thus, in one example, the PCI
requesting component 204 can transmit local parameters
(or no parameters) to the PCI assigning component 102,
which can be received at the PCI parameter receiving
component 306. The PCI listing component 310 can
determine or otherwise select a list of PCIs for the
access point 302 based on the local parameters, which
can relate to location, altitude, transmit power, etc.
of the access point 302. [0063] In an example, the PCI
listing component 310 can prioritize the list of PCIs
by determining best matches of available PCIs for the
access point 302 based on receivedand/or known
parameters of the access point 302 (and/or other
access points). For example, as described, the PCI
parameter receiving component 306 can receive local
parameters of neighboring access points, including
location, transmit power, altitude, etc., and based on
this information, the PCI listing component 310 can
select a plurality of PCIs for the access point 302 by
comparing the location, transmit power, altitude,
etc., of the access point 302 with that of the other
access points. For example, the PCI listing component
310 can select one or more PCIs for the access point
302 related to disparate access points that are far
away and/or transmit at a low transmission power given
their location such that access point 302 will likely
not experience interference related to the disparate
access point. The PCI listing component 310 can
prioritize the list, in one example, according to
transmit power, location, operator configuration,
number of associated users, type of cell (e.g.,
macrocell, picocell, femtocell, etc.), and/or the
like. [0064] In addition, the PCI listing component
310 can use the list for other access 



points, but utilize a different permutation of the
list according to parameters received by the PCI
parameter receiving component 306, and/or according to
previous lists provided by the PCI listing component
310, for example. In yet another example, the PCI
listing component 310 can randomize the list according
to probability of selecting a PCI for a given access
point. This can be computed, for example, based on
known or received parameters of the given access
point, history of PCI selection at the given access
point, etc. In this regard, for example, the PCI
listing component 3 10 can include parameters of the
PCIs in the list, such as a priority, probability that
the PCI will be selected, and/or the like. In any
case, as described, the PCI transmitting component 312
can transmit the list for utilization by one or more
access points. Upon receiving the list, as described,
the PCI selecting component 208 can choose a PCI to
utilize based on one or more neighborhood parameters
obtained by the neighborhood measuring component 202.
Thus, in this example, at least a portion of PCI
selection can be performed at the access point 302.
[0065] Referring to Figs. 4-7, methodologies relating
to providing server-based PCI assignment are
illustrated. While, for purposes of simplicity of
explanation, the methodologies are shown and described
as a series of acts, it is to be understood and
appreciated that the methodologies are not limited by
the order of acts, as some acts may, in accordance
with one or more aspects, occur in different orders
and/orconcurrently with other acts from that shown and
described herein. For example, those skilled in the
art will understand and appreciate that a methodology
could alternatively be represented as a series of
interrelated states or events, such as in a state
diagram. Moreover, not all illustrated acts may be
required to implement a methodology in accordance with
one or more aspects. [0066] Turning to Fig. 4, an
example methodology 400 that facilitates obtaining a
PCI in a wireless network is illustrated. At 402, RF
parameters related to neighboring access points can be
measured. As described, this can include receiving
signals from the neighboring access points and
measuring signal strength, path loss, traffic, etc.,
as well as receiving an identifier and/or PCI of the
neighboring access points. In addition, the parameters
can be received from a UE communicating with the
neighboring access points, over a backhaul connection
with the neighboring access points, and/or the like,
as described. At 404, the RF parameters can be
transmitted to a wireless network to initialize
communications. For example, the RF parameters can be
transmitted in a PCI request. As described, the RF
parameters can be utilized, along with local
parameters that can also be transmitted, to select a
PCI. At 406, the PCI can be received from a component
of the wireless network, such as an OAM, NMS, or other
component that comprises functionality for assigning
PCIs, as described above. [0067] Referring to Fig. 5,
an example methodology 500 is shown that selects a PCI
for an access point based on received neighborhood RF
parameters. At 502, a PCI request comprising
neighborhood RF parameters can be received from an
access point. As described, the parameters can relate
to strength of a signal received from neighboring
access points at the access point, an identification
or PCI of the neighboring access points, etc. Based on
these neighborhood RF parameters, at 504, a PCI can be
selected for the access point. For example, if there
are unused available PCIs {e.g., as indicated by
absence of one or more PCIs in the neighborhood list)
one or more unused PCIs can be selected for the access
point. In another example, a PCI of a neighboring
access point having a signal strength below a
threshold level, as indicated by the RF parameters,
can be selected for the access point. In addition, as
described, local parameters of the access point can be
considered, such as location, transmit power,
altitude, etc. Also, local parameters received from
the neighboring access points in previous PCI requests
can be utilized as well to select a PCI for the access
point, asdescribed. At 506, the selected PCI can be
transmitted to the access point for utilization in
wireless network communications. [0068] Turning to
Fig. 6, an example methodology 600 that facilitates
receiving a PCI list and selecting a PCI therefrom is
illustrated. At 602, a list of PCIs can be received
from a wireless network component, such as an OAM,
NMS, etc. The list can be prioritized such that
highest ranking PCIs are separated from lower ranking
PCIs. It is to be appreciated that the PCI list can be
received in response to a PCI request, which specified
one or more local parameters, in one example. At 604,
a PCI can be selected from the list based on a
parameter of the PCI in the list. The parameter can be
a priority, a probability that the PCI will be
selected by one or more disparate access points,
and/or the like. In addition, however, the PCI can be
selected based on measured RF parameters relating to
neighboring access points, as described. In this
regard, a highest ranked PCI may not be the most
desirable according to the RF parameters, and a next
highest ranked PCI can be chosen, for example. At 606,
the PCI can be utilized in subsequent wireless network
communications for identification. [0069] Referring to
Fig. 7, an example methodology 700 is shown that
generates a list of PCIs for an access point. At 702,
a PCI request can be received from an access point.
For example, the PCI request can comprise one or more
parameters related to the access point, such as
location, transmit power, altitude, etc. At 704, the
parameters in the PCI request can be evaluated, and a
list of PCIs can be generated for the access point
based on the evaluated parameters, at 706. For
instance, the list can be generated based on comparing
the parameters to disparate parameters received by
disparate access points in previous PCI requests, or
other known information about the access point and
disparate access points. In addition, as described,
the list can be generated based on previous lists; a
permutation of the list can be generated from previous
lists to minimize PCI collision. Thus, for example,
where similarly located access points request a PCI, a
list can be sent to one access point, and a permutated
version of the list can be sent to the other access
point. The access points can select the PCIs based on
list priority, and will likely select different PCIs,
as described. At 708, the list can be transmitted to
the access point. [0070] It will be appreciated that,
in accordance with one or more aspects described
herein, inferences can be made regarding determining a
PCI for an access point based 



on a collection of parameters, determining PCI list
priority order, and/or the like. Asused herein, the
term to "infer" or "inference" refers generally to the
process of reasoning about or inferring states of the
system, environment, and/or user from a set of
observations as captured via events and/or data.
Inference can be employed to identify a specific
context or action, or can generate a probability
distribution over states, for example. The inference
can be probabilistic-that is, the computation of a
probability distribution over states of interest based
on a consideration of data and events. Inference can
also refer to techniques employed for composing
higher-level events from a set of events and/or data.
Such inference results in the construction of new
events or actions from a set of observed events and/or
stored event data, whether or not the events are
correlated in close temporal proximity, and whether
the events and data come from one or several event and
data sources. [0071] Fig. 8 is an illustration of a
system 800 that facilitates requesting a PCI in a
wireless network. The system 800 comprises a base
station 802 (e.g., access point, . . .) with a
receiver 810 that receives signal(s) from one or more
mobile devices 804 through a plurality of receive
antennas 806, and a transmitter 828 that transmits to
the one or more mobile devices 804 through a transmit
antenna 808. Receiver 810 can receive information from
receive antennas 806 and is operatively associated
with a descrambler that can decode received signals.
Furthermore, demodulator 812 can demodulate received
descrambled signals. Demodulated symbols are analyzed
by a processor 814. The processor 814 can be a
processor dedicated to analyzing information received
by receiver 810 and/or generating information for
transmission by a transmitter 828, a processor that
controls one or more components of base station 802,
and/or a processor that both analyzes information
received by receiver 810, generates information for
transmission by transmitter 828, and controls one or
more components of base station 802. In addition,
processor 814 can be coupled to a memory 816 that
stores information related to estimating a signal
(e.g., pilot) strength and/or interference strength,
data to be transmitted to or received from mobile
device(s) 804 (or a disparate base station (not
shown)), and/or any other suitable information related
to performing the various actions and functions set
forth herein. [0072] It will be appreciated that
memory 816 (or other data stores), described herein,
can be either volatile memory or nonvolatile memory,
or can include both volatile and nonvolatile memory.
By way of illustration, and not limitation,
nonvolatile memory can include read only memory (ROM),
programmable ROM (PROM), electricallyprogrammable ROM
(EPROM), electrically erasable PROM (EEPROM), or flash
memory. Volatile memory can include random access
memory (RAM), which acts as external cache memory. By
way of illustration and not limitation, RAM is
available in many forms such as synchronous RAM
(SRAM), dynamic RAM (DRAM), synchronous DRAM (SDRAM),
double data rate SDRAM (DDR SDRAM), enhanced SDRAM
(ESDRAM), Synchlink DRAM (SLDRAM), and direct Rambus
RAM (DRRAM). The memory 816 of the subject systems and
methods is intended to comprise, without being limited
to, these and any other suitable types of memory.
[0073] Processor 814 is further coupled to a
neighborhood measuring component 818 that can obtain
parameters related to neighboring access points, a PCI
requesting component 820 that can transmit a request
for a PCI to a network component (not shown), a PCI
receiving component 822 that can obtain a PCI in
response to a PCI request or otherwise, and a PCI
selecting component 824 that can select a PCI where a
list of PCIs is received. As described, the
neighborhood measuring component 818 can obtain
parameters related to neighboring access points, such
as signal strength at base station 802, identifier,
PCI, etc., by receiving signals from the access point
over the air or over a backhaul, from mobile devices
804 communicating or that have communicated with the
neighboring access points, and/or the like. In one
example, PCI requesting component 820 can utilize the
parameters in requesting a PCI from a network
component. In addition or alternatively, the PCI
requesting component 820 can request the PCI using
local parameters of the base station 802. [0074] In
either case, the PCI requesting component 820 can
request a PCI. The PCI receiving component 822 can
receive a PCI or a list of PCIs. Where a list of PCIs
is received, the PCI selecting component 824 can
choose from the list. This can be according to
parameters obtained by the neighborhood measuring
component 818, as described. Upon selecting a PCI, or
if one PCI is received at the PCI receiving component
822, the base station 802 can utilize the PCI in
subsequent communications. Furthermore, although
depicted as being separate from the processor 814, it
is to be appreciated that the demodulator 812,
neighborhood measuring component 818, PCI requesting
component 820, PCI receiving component 822, PCI
selecting component 824, and/or modulator 826 can be
part of the processor 814 or multiple processors (not
shown).[0075] Referring now to Fig. 9, a wireless
communication system 900 is illustrated in accordance
with various embodiments presented herein. System 900
comprises a base station 902 that can include multiple
antenna groups. For example, one antenna group can
include antennas 904 and 906, another group can
comprise antennas 908 and 910, and an additional group
can include antennas 912 and 914. Two antennas are
illustrated for each antenna group; however, more or
fewer antennas can be utilized for each group. Base
station 902 can additionally include a transmitter
chain and a receiver chain, each of which can in turn
comprise a plurality of components associated with
signal transmission and reception (e.g., processors,
modulators, multiplexers, demodulators,
demultiplexers, antennas, etc.), as will be
appreciated by one skilled in the art. [0076] Base
station 902 can communicate with one or more mobile
devices such as mobile device 916 and mobile device
922; however, it is to be appreciated that base
station 902 can communicate with substantially any
number of mobile devices similar to mobile devices 916
and 922. Mobile devices 916 and 922 can be, for
example, cellular phones, smart phones, laptops,
handheld communication devices, handheld computing
devices, satellite radios, global positioning systems,
PDAs, and/or any other suitable device for
communicating over wireless communication system 900.
As depicted, 



mobile device 916 is in communication with antennas
912 and 914, where antennas 912 and 914 transmit
information to mobile device 916 over a forward link
918 and receive information from mobile device 916
over a reverse link 920. Moreover, mobile device 922
is in communication with antennas 904 and 906, where
antennas 904 and 906 transmit information to mobile
device 922 over a forward link 924 and receive
information from mobile device 922 over a reverse link
926. In a frequency division duplex (FDD) system,
forward link 918 can utilize a different frequency
band than that used by reverse link 920, and forward
link 924 can employ a different frequency band than
that employed by reverse link 926, for example.
Further, in a time division duplex (TDD) system,
forward link 918 and reverse link 920 can utilize a
common frequency band and forward link 924 and reverse
link 926 can utilize a common frequency band. [0077]
Each group of antennas and/or the area in which they
are designated to communicate can be referred to as a
sector of base station 902. For example, antenna
groups can be designed to communicate to mobile
devices in a sector of the areas covered by base
station 902. In communication over forward links 918
and 924, thetransmitting antennas of base station 902
can utilize beamforming to improve signal-tonoise
ratio of forward links 918 and 924 for mobile devices
916 and 922. Also, while base station 902 utilizes
beamforming to transmit to mobile devices 916 and 922
scattered randomly through an associated coverage,
mobile devices in neighboring cells can be subject to
less interference as compared to a base station
transmitting through a single antenna to all its
mobile devices. Moreover, mobile devices 916 and 922
can communicate directly with one another using a
peer-to-peer or ad hoc technology (not shown). [0078]
According to an example, system 900 can be a
multiple-input multiple-output (MIMO) communication
system. Further, system 900 can utilize substantially
any type of duplexing technique to divide
communication channels (e.g., forward link, reverse
link, ...) such as FDD, FDM, TDD, TDM, CDM, and the
like. In addition, communication channels can be
orthogonalized to allow simultaneous communication
with multiple devices over the channels; in one
example, OFDM can be utilized in this regard. Thus,
the channels can be divided into portions of frequency
over a period of time. In addition, frames can be
defined as the portions of frequency over a collection
of time periods; thus, for example, a frame can
comprise a number of OFDM symbols. The base station
902 can communicate to the mobile devices 916 and 922
over the channels, which can be created for various
types of data. For example, channels can be created
for communicating various types of general
communication data, control data (e.g., quality
information for other channels, acknowledgement
indicators for data received over channels,
interference information, reference signals, etc.),
and/or the like. In an example, base station 902 can
request a PCI from a network component (not shown), as
described. The base station 902 can leverage mobile
devices 916 and/or 922 to measure parameters of other
surrounding base stations (not shown), as described in
one example. [0079] Now referring to Fig. 10, a
wireless communication system 1000 configured to
support a number of mobile devices is illustrated. The
system 1000 provides communication for multiple cells,
such as for example, macrocells 1002A - 1002G, with
each cell being serviced by a corresponding access
point 1004A - 1004G. As described previously, for
instance, the access points 1004A - 1004G related to
the macrocells 1002A - 1002G can be base stations.
Mobile devices 1006A - 10061 are shown dispersed at
various locations throughout the wireless
communication system1000. Each mobile device 1006A -
10061 can communicate with one or more access points
1004A - 1004G on a forward link and/or a reverse link,
as described. In addition, access points 1008A - 1008E
are shown. These can be lower powered small scale
access points, such as femtocell access points,
picocell access points, relay nodes, mobile base
stations, and/or the like, offering services related
to a particular service location, as described. The
mobile devices 1006A - 10061 can additionally or
alternatively communicate with these small scale
access points 1008A - 1008E to receive offered
services. The wireless communication system 1000 can
provide service over a large geographic region, in one
example (e.g., macrocells 1002A - 1002G can cover a
few blocks in a neighborhood, and the small scale
access points 1008A - 1008E can be present in areas
such as residences, office buildings, and/or the like
as described). In an example, the mobile devices 1006A
- 10061 can establish connection with the access
points 1004A - 1004G and/or 1008A - 1008E over the air
and/or over a backhaul connection. [0080] According to
an example, mobile devices 1006A - 10061 can travel
throughout the wireless network and reselect cells
provided by the various access points 1004A - 1004G
and 1008A - 1008E. Handover can be performed for a
variety of reasons, such as proximity to a target
access point, services offered by a target access
point, protocols or standards supported by a target
access point, favorable billing associated with a
target access point, etc. In an example, mobile device
1006D can communicate with access point 1004D and
handover can be initiated to small scale access point
1008C when within a specified proximity or measured
signal strength thereof. To facilitate reselecting
small scale access point 1008C, the source access
point 1004D can transmit information to the target
small scale access point 1008C regarding the mobile
device 1006D, such as a context or other information
relevant to continuing communications therewith. Thus,
the target small scale access point 1008C can provide
wireless network access to the mobile device 1006D
based on the contextual information to facilitate
seamless handover from the access point 1004D. Due to
the unplanned nature of deploying small scale access
points 1008A - 1008E, PCIs can collide or be confused
by other access points. The PCI assignment
functionality described herein can mitigate such
collision and confusion, as described. [0081] Fig. 11
shows an example wireless communication system 1100.
The wireless communication system 1100 depicts one
base station 1110 and one mobile device 1150for sake
of brevity. However, it is to be appreciated that
system 1100 can include more than one base station
and/or more than one mobile device, wherein additional
base stations and/or mobile devices can be
substantially similar or different from example 



base station 1110 and mobile device 1150 described
below. In addition, it is to be appreciated that base
station 1 1 10 and/or mobile device 1150 can employ
the systems (Figs. 1-3 and 8-10) and/or methods (Figs.
4-7) described herein to facilitate wireless
communication there between. [0082] At base station
1110, traffic data for a number of data streams is
provided from a data source 1112 to a transmit (TX)
data processor 1114. According to an example, each
data stream can be transmitted over a respective
antenna. TX data processor 1 1 14 formats, codes, and
interleaves the traffic data stream based on a
particular coding scheme selected for that data stream
to provide coded data. [0083] The coded data for each
data stream can be multiplexed with pilot data using
orthogonal frequency division multiplexing (OFDM)
techniques. Additionally or alternatively, the pilot
symbols can be frequency division multiplexed (FDM),
time division multiplexed (TDM), or code division
multiplexed (CDM). The pilot data is typically a known
data pattern that is processed in a known manner and
can be used at mobile device 1150 to estimate channel
response. The multiplexed pilot and coded data for
each data stream can be modulated (e.g., symbol
mapped) based on a particular modulation scheme (e.g.,
binary phase-shift keying (BPSK), quadrature
phase-shift keying (QPSK), M-phase-shift keying
(M-PSK), M-quadrature amplitude modulation (M-QAM),
etc.) selected for that data stream to provide
modulation symbols. The data rate, coding, and
modulation for each data stream can be determined by
instructions performed or provided by processor 1130.
[0084] The modulation symbols for the data streams can
be provided to a TX MIMO processor 1120, which can
further process the modulation symbols (e.g., for
OFDM). TX MIMO processor 1120 then provides N T
modulation symbol streams to N T transmitters (TMTR)
1122a through 1122t. In various aspects, TX MIMO
processor 1120 applies beamforming weights to the
symbols of the data streams and to the antenna from
which the symbol is being transmitted. [0085] Each
transmitter 1122 receives and processes a respective
symbol stream to provide one or more analog signals,
and further conditions (e.g., amplifies, filters, and
upconverts) the analog signals to provide a modulated
signal suitable for transmissionover the MIMO channel.
Further, NT modulated signals from transmitters 1122a
through 1122t are transmitted from NT antennas 1124a
through 1124t, respectively. [0086] At mobile device
1150, the transmitted modulated signals are received
by NR antennas 1152a through 1152r and the received
signal from each antenna 1152 is provided to a
respective receiver (RCVR) 1154a through 1154r. Each
receiver 1154 conditions {e.g., filters, amplifies,
and downconverts) a respective signal, digitizes the
conditioned signal to provide samples, and further
processes the samples to provide a corresponding
"received" symbol stream. [0087] An RX data processor
1160 can receive and process the NR received symbol
streams from NR receivers 1154 based on a particular
receiver processing technique to provide N T
"detected" symbol streams. RX data processor 1160 can
demodulate, deinterleave, and decode each detected
symbol stream to recover the traffic data for the data
stream. The processing by RX data processor 1160 is
complementary to that performed by TX MIMO processor
1120 and TX data processor 1114 at base station 1110.
[0088] A processor 1170 can periodically determine
which precoding matrix to utilize as discussed above.
Further, processor 1170 can formulate a reverse link
message comprising a matrix index portion and a rank
value portion. [0089] The reverse link message can
comprise various types of information regarding the
communication link and/or the received data stream.
The reverse link message can be processed by a TX data
processor 1138, which also receives traffic data for a
number of data streams from a data source 1136,
modulated by a modulator 1180, conditioned by
transmitters 1154a through 1154r, and transmitted back
to base station 1110. [0090] At base station 1110, the
modulated signals from mobile device 1150 are received
by antennas 1124, conditioned by receivers 1122,
demodulated by a demodulator 1140, and processed by a
RX data processor 1142 to extract the reverse link
message transmitted by mobile device 1150. Further,
processor 1130 can process the extracted message to
determine which precoding matrix to use for
determining the beamforming weights. [0091] Processors
1130 and 1170 can direct (e.g., control, coordinate,
manage, etc.) operation at base station 1110 and
mobile device 1150, respectively. Respective
processors 1130 and 1170 can be associated with memory
1132 and 1172 that store program codes and data.
Processors 1130 and 1170 can also perform computations
toderive frequency and impulse response estimates for
the uplink and downlink, respectively. [0092] It is to
be understood that the aspects described herein can be
implemented in hardware, software, firmware,
middleware, microcode, or any combination thereof. For
a hardware implementation, the processing units can be
implemented within one or more application specific
integrated circuits (ASICs), digital signal processors
(DSPs), digital signal processing devices (DSPDs),
programmable logic devices (PLDs), field programmable
gate arrays (FPGAs), processors, controllers,
micro-controllers, microprocessors, other electronic
units designed to perform the functions described
herein, or a combination thereof. [0093] When the
aspects are implemented in software, firmware,
middleware or microcode, program code or code
segments, they can be stored in a machine-readable
medium, such as a storage component. A code segment
can represent a procedure, a function, a subprogram, a
program, a routine, a subroutine, a module, a software
package, a class, or any combination of instructions,
data structures, or program statements. A code segment
can be coupled to another code segment or a hardware
circuit by passing and/or receiving information, data,
arguments, parameters, or memory contents.
Information, arguments, parameters, data, etc. can be
passed, forwarded, or transmitted using any suitable
means including memory sharing, message passing, token
passing, network transmission, etc. 



[0094] For a software implementation, the techniques
described herein can be implemented with modules
{e.g., procedures, functions, and so on) that perform
the functions described herein. The software codes can
be stored in memory units and executed by processors.
The memory unit can be implemented within the
processor or external to the processor, in which case
it can be communicatively coupled to the processor via
various means as is known in the art. [0095] With
reference to Fig. 12, illustrated is a system 1200
that facilitates requesting a PCI in a wireless
network. For example, system 1200 can reside at least
partially within a base station, mobile device, etc.
It is to be appreciated that system 1200 is
represented as including functional blocks, which can
be functional blocks that represent functions
implemented by a processor, software, or combination
thereof {e.g., firmware). System 1200 includes a
logical grouping 1202 of electrical components that
can act in conjunction. For instance, logical grouping
1202 can include an electricalcomponent for obtaining
one or more RF parameters from one or more neighboring
access points 1204. For example, as described, the RF
parameters can be received by receiving and evaluating
signals from the neighboring access points, receiving
signal information from one or more UEs communicating
with the neighboring access points, and/or the like.
In addition, logical grouping 1202 can include an
electrical component for transmitting the one or more
RF parameters with a request for a PCI 1206. [0096]
Moreover, logical grouping 1202 can include an
electrical component 1208 for receiving one or more
PCIs from a network component to which the electrical
component for transmitting 1206 transmits the request.
In this regard, the received PCI(s) can be based on
the parameters provided. In addition, logical grouping
1202 can include an electrical component for
transmitting one or more local parameters with the
request for the PCI 1210. Thus, the received PCI can
be further based on the local parameters, as
described. Additionally, system 1200 can include a
memory 1212 that retains instructions for executing
functions associated with electrical components 1204,
1206, 1208, and 1210. While shown as being external to
memory 1212, it is to be understood that one or more
of electrical components 1204, 1206, 1208, and 1210
can exist within memory 1212. [0097] With reference to
Fig. 13, illustrated is a system 1300 that selects a
PCI for an access point based on neighborhood RF
parameters. For example, system 1300 can reside at
least partially within a base station, mobile device,
etc. It is to be appreciated that system 1300 is
represented as including functional blocks, which can
be functional blocks that represent functions
implemented by a processor, software, or combination
thereof {e.g., firmware). System 1300 includes a
logical grouping 1302 of electrical components that
can act in conjunction. For instance, logical grouping
1302 can include an electrical component for receiving
one or more RF parameters from an access point related
to at least one neighboring access point 1304. As
described, the parameters can relate to received
signal strength of the neighboring access point,
identification, PCI, and/or the like. Furthermore,
logical grouping 1302 can include an electrical
component for selecting a PCI for the access point
based at least in part on the one or more RF
parameters 1306. [0098] Thus, as described, where the
parameters indicate an access point has a signal
strength below a threshold, a PCI of the related
access point can be selected for the access point.
Moreover, as described, the electrical component for
receiving 1304 canadditionally receive local
parameters from the access point, and the electrical
component for selecting 1306 can select a PCI further
based on the local parameters, as described. In
addition, the electrical component for selecting 1306
can select the PCI further based on local parameters
received from the neighboring access points during
previous PCI requests, as described above.
Furthermore, logical grouping 1302 can include an
electrical component for transmitting the PCI to the
access point 1308. Additionally, system 1300 can
include a memory 1310 that retains instructions for
executing functions associated with electrical
components 1304, 1306, and 1308. While shown as being
external to memory 1310, it is to be understood that
one or more of electrical components 1304, 1306, and
1308 can exist within memory 13 10. [0099] With
reference to Fig. 14, illustrated is a system 1400
that facilitates receiving a list of PCIs and
selecting a PCI from the list. For example, system
1400 can reside at least partially within a base
station, mobile device, etc. It is to be appreciated
that system 1400 is represented as including
functional blocks, which can be functional blocks that
represent functions implemented by a processor,
software, or combination thereof {e.g., firmware).
System 1400 includes a logical grouping 1402 of
electrical components that can act in conjunction. For
instance, logical grouping 1402 can include an
electrical component for receiving a list of PCIs from
a network component 1404. The list, as described in
one example, can be prioritized according to
desirability by the network component. In addition,
logical grouping 1402 can include an electrical
component for selecting a PCI in the list of PCIs for
communicating in a wireless network according to a
parameter of the PCI specified in the list of PCIs
1406. The parameter can be a priority of the PCI in
the list, a probability that one or more access points
will select the PCI, and/or the like. [0100] Moreover,
logical grouping 1402 can include an electrical
component for receiving one or more RF parameters
related to one or more neighboring access points 1408.
Thus, the electrical component for selecting the PCI
1406 can select the PCI in the list based additionally
on the RF parameters. For example, if a highest
ranking PCI in the list has undesirable RF parameters
from an access point using the PCI, a next highest can
be selected by the electrical component 1406, as
described. In addition, logical grouping 1402 can
include an electrical component for transmitting a PCI
request to the network component comprising one or
more local parameters 1410. Thus, for example, the
received list can be prioritized based on the local
parameters.Additionally, system 1400 can include a
memory 1412 that retains instructions for executing
functions associated with electrical components 1404,
1406, 1408, and 1410. While shown as being external to
memory 1412, it is to be understood that one or more
of electrical components 1404, 1406, 1408, and 1410
can exist within memory 1412. [0101] With reference to
Fig. 15, illustrated is a system 1500 that provides a
prioritized 



list of PCIs to an access point. For example, system
1500 can reside at least partially within a base
station, mobile device, etc. It is to be appreciated
that system 1500 is represented as including
functional blocks, which can be functional blocks that
represent functions implemented by a processor,
software, or combination thereof {e.g., firmware).
System 1500 includes a logical grouping 1502 of
electrical components that can act in conjunction. For
instance, logical grouping 1502 can include an
electrical component for receiving a PCI request from
an access point comprising one or more parameters
related to the access point 1504. As described, the
parameters can relate to location, altitude, transmit
power, one or more neighborhood parameters, and/or the
like. Furthermore, logical grouping 1502 can include
an electrical component for generating a list of PCIs
for the access point with a list parameter for each
PCI based at least in part on the one or more
parameters as compared to one or more disparate
parameters received from one or more disparate access
points 1506. For example, the parameter can relate to
a priority of a given PCI in the list, a probability
that one or more access points will select the PCI in
the list, and/or the like. [0102] Thus, as described,
the list can be generated to avoid PCI collision with
disparate access points near the access point. This
information can be known from the parameters received
from the access point and disparate access points in
previous PCI requests, as described. In addition, a
permutation of a previous list can be provided by
electrical component 1506. For example, where
electrical component 1506 generates a list for the
access point, it can generate a disparate list for a
disparate neighboring access point reprioritizing the
list based on the list generated for the access point,
as described. Furthermore, logical grouping 1502 can
include an electrical component for transmitting the
list of PCIs to the access point 1508. Additionally,
system 1500 can include a memory 1510 that retains
instructions for executing functions associated with
electrical components 1504, 1506, and 1508. While
shown as being external to memory 1510, it is to be
understood that one or more of electrical components
1504, 1506, and 1508 can exist within memory
1510.[0103] The various illustrative logics, logical
blocks, modules, and circuits described in connection
with the embodiments disclosed herein may be
implemented or performed with a general purpose
processor, a digital signal processor (DSP), an
application specific integrated circuit (ASIC), a
field programmable gate array (FPGA) or other
programmable logic device, discrete gate or transistor
logic, discrete hardware components, or any
combination thereof designed to perform the functions
described herein. A general-purpose processor may be a
microprocessor, but, in the alternative, the processor
may be any conventional processor, controller,
microcontroller, or state machine. A processor may
also be implemented as a combination of computing
devices, e.g., a combination of a DSP and a
microprocessor, a plurality of microprocessors, one or
more microprocessors in conjunction with a DSP core,
or any other such configuration. Additionally, at
least one processor may comprise one or more modules
operable to perform one or more of the steps and/or
actions described above. [0104] Further, the steps
and/or actions of a method or algorithm described in
connection with the aspects disclosed herein may be
embodied directly in hardware, in a software module
executed by a processor, or in a combination of the
two. A software module may reside in RAM memory, flash
memory, ROM memory, EPROM memory, EEPROM memory,
registers, a hard disk, a removable disk, a CD-ROM, or
any other form of storage medium known in the art. An
exemplary storage medium may be coupled to the
processor, such that the processor can read
information from, and write information to, the
storage medium. In the alternative, the storage medium
may be integral to the processor. Further, in some
aspects, the processor and the storage medium may
reside in an ASIC. Additionally, the ASIC may reside
in a user terminal. In the alternative, the processor
and the storage medium may reside as discrete
components in a user terminal. Additionally, in some
aspects, the steps and/or actions of a method or
algorithm may reside as one or any combination or set
of codes and/or instructions on a machine readable
medium and/or computer readable medium, which may be
incorporated into a computer program product. [0105]
In one or more aspects, the functions described may be
implemented in hardware, software, firmware, or any
combination thereof. If implemented in software, the
functions may be stored or transmitted as one or more
instructions or code on a computer-readable medium.
Computer-readable media includes both computer
storagemedia and communication media including any
medium that facilitates transfer of a computer program
from one place to another. A storage medium may be any
available media that can be accessed by a computer. By
way of example, and not limitation, such
computer-readable media can comprise RAM, ROM, EEPROM,
CD-ROM or other optical disk storage, magnetic disk
storage or other magnetic storage devices, or any
other medium that can be used to carry or store
desired program code in the form of instructions or
data structures and that can be accessed by a
computer. Also, any connection may be termed a
computer-readable medium. For example, if software is
transmitted from a website, server, or other remote
source using a coaxial cable, fiber optic cable,
twisted pair, digital subscriber line (DSL), or
wireless technologies such as infrared, radio, and
microwave, then the coaxial cable, fiber optic cable,
twisted pair, DSL, or wireless technologies such as
infrared, radio, and microwave are included in the
definition of medium. Disk and disc, as used herein,
includes compact disc (CD), laser disc, optical disc,
digital versatile disc (DVD), floppy disk and blu-ray
disc where disks usually reproduce data magnetically,
while discs usually reproduce data optically with
lasers. Combinations of the above should also be
included within the scope of computer-readable media.
[0106] While the foregoing disclosure discusses
illustrative aspects and/or embodiments, it should be
noted that various changes and modifications could be
made herein without departing from the scope of the
described aspects and/or embodiments as defined by the
appended claims. Furthermore, although elements of the
described aspects and/or embodiments may be described
or claimed in the singular, the plural is 



contemplated unless limitation to the singular is
explicitly stated. Additionally, all or a portion of
any aspect and/or embodiment may be utilized with all
or a portion of any other aspect and/or embodiment,
unless stated otherwise. Furthermore, to the extent
that the term "includes" is used in either the
detailed description or the claims, such term is
intended to be inclusive in a manner similar to the
term "comprising" as "comprising" is interpreted when
employed as a transitional word in a claim.
Furthermore, although elements of the described
aspects and/or aspects may be described or claimed in
the singular, the plural is contemplated unless
limitation to the singular is explicitly stated.
Additionally, all or a portion of any aspect and/or
embodiment may be utilized with all or a portion of
any other aspect and/or embodiment, unless stated
otherwise.CLAIMS WHAT IS CLAIMED IS: 1. A method,
comprising: measuring one or more radio frequency (RF)
parameters related to one or more neighboring access
points; and transmitting the one or more RF parameters
to a network component to receive a physical cell
identifier (PCI) assignment. 2. The method of claim 1,
further comprising receiving the PCI assignment from
the network component comprising one or more PCIs. 3.
The method of claim 2, further comprising utilizing at
least one of the one or more PCIs for communicating in
a wireless network. 4. The method of claim 1, further
comprising transmitting one or more local parameters
to the network component to receive the PCI
assignment. 5. The method of claim 1, wherein the
measuring the one or more RF parameters includes
measuring a signal strength of the one or more
neighboring access points. 6. The method of claim 1,
wherein the measuring the one or more RF parameters
includes evaluating signals received from the one or
more neighboring access points. 7. The method of claim
1, wherein the measuring the one or more RF parameters
includes receiving the RF parameters from a device
communicating with the one or more neighboring access
points. 8. The method of claim 1, wherein the
measuring the one or more RF parameters includes
receiving the RF parameters from the one or more
neighboring access points over a backhaul link.9. A
wireless communications apparatus, comprising: at
least one processor configured to: receive one or more
radio frequency (RF) parameters related to one or more
surrounding access points; and transmit a request for
a physical cell identifier (PCI) to a network
component including the one or more RF parameters; and
a memory coupled to the at least one processor. 10.
The wireless communications apparatus of claim 9,
wherein the at least one processor is further
configured to receive a PCI from the network component
based on the one or more RF parameters. 11. The
wireless communications apparatus of claim 9, wherein
the at least one processor transmits one or more local
parameters with the request for the PCI. 12. The
wireless communications apparatus of claim 9, wherein
the one or more RF parameters include a measured
signal strength of at least one of the one or more
surrounding access points. 13. The wireless
communications apparatus of claim 9, wherein the at
least one processor receives the one or more RF
parameters at least in part over a backhaul link with
the one or more surrounding access points. 14. The
wireless communications apparatus of claim 9, wherein
the at least one processor receives the one or more RF
parameters from one or more mobile devices that have
communicated with the one or more surrounding access
points. 15. An apparatus, comprising: means for
obtaining one or more radio frequency (RF) parameters
from one or more neighboring access points; and means
for transmitting the one or more RF parameters with a
request for a physical cell identifier (PCI).16. The
apparatus of claim 15, further comprising means for
receiving one or more PCIs from a network component
wherein the means for transmitting transmits the
request to the network component. 17. The apparatus of
claim 16, wherein the apparatus utilizes the one or
more PCIs in subsequent communication over a wireless
network. 18. The apparatus of claim 15, further
comprising means for transmitting one or more local
parameters with the request for the PCI. 19. The
apparatus of claim 15, wherein the means for obtaining
the one or more RF parameters measures a strength of a
received signal from the one or more neighboring
access points and the strength is an RF parameter
transmitted with the request for the PCI. 20. The
apparatus of claim 15, wherein the means for obtaining
the one or more RF parameters receives the one or more
RF parameters over a backhaul link with the one or
more neighboring access points. 21. The apparatus of
claim 15, wherein the means for obtaining the one or
more RF parameters receives the one or more RF
parameters from a UE communicating with the one or
more neighboring access points. 22. A computer program
product, comprising: a computer-readable medium
comprising: code for causing at least one computer to
measure one or more radio frequency (RF) parameters
related to one or more neighboring access points; and
code for causing the at least one computer to transmit
the one or more RF 



parameters to a network component to receive a
physical cell identifier (PCI) assignment.23. The
computer program product of claim 22, wherein the
computerreadable medium further comprises code for
causing the at least one computer to receive the PCI
assignment from the network component comprising one
or more PCIs. 24. The computer program product of
claim 22, wherein the computerreadable medium further
comprises code for causing the at least one computer
to transmit one or more local parameters to the
network component to receive the PCI assignment. 25.
The computer program product of claim 22, wherein the
code for causing at least one computer to measure the
one or more RF parameters measures a signal strength
of the one or more neighboring access points. 26. The
computer program product of claim 22, wherein the code
for causing at least one computer to measure the one
or more RF parameters evaluates signals received from
the one or more neighboring access points. 27. An
apparatus, comprising: a neighborhood measuring
component that receives one or more radio frequency
(RF) parameters from one or more neighboring access
points; and a physical cell identifier (PCI)
requesting component that transmits the one or more RF
parameters with a request for a PCI. 28. The apparatus
of claim 27, further comprising a PCI receiving
component that obtains one or more PCIs from a network
component to which the PCI requesting component
transmits the request. 29. The apparatus of claim 28,
wherein the apparatus utilizes the one or more PCIs in
subsequent communication over a wireless network. 30.
The apparatus of claim 27, further comprising a local
parameter component that includes one or more local
parameters with the request for the PCI.31. The
apparatus of claim 27, wherein the neighborhood
measuring component measures a strength of a received
signal from the one or more neighboring access points
and the strength is an RF parameter transmitted with
the request for the PCI. 32. The apparatus of claim
27, wherein the neighborhood measuring component
receives the one or more RF parameters over a backhaul
link with the one or more neighboring access points.
33. The apparatus of claim 27, wherein the
neighborhood measuring component receives the one or
more RF parameters from a UE communicating with the
one or more neighboring access points. 34. A method,
comprising: receiving a physical cell identifier (PCI)
request from an access point comprising one or more
radio frequency (RF) parameters related to one or more
neighboring access points; selecting a PCI for the
access point based at least in part on the one or more
RF parameters; and transmitting the PCI to the access
point. 35. The method of claim 34, further comprising
receiving one or more local parameters related to the
access point in the PCI request. 36. The method of
claim 34, wherein the receiving the PCI request from
the access point includes receiving the PCI request
from the access point comprising the one or more RF
parameters that include a strength at the access point
of a signal received from at least one of the one or
more neighboring access points. 37. The method of
claim 36, wherein the selecting the PCI includes
evaluating whether the strength of the signal is below
or above a threshold strength.38. The method of claim
34, wherein the selecting the PCI is further based at
least in part on evaluating one or more local
parameters received from at least one of the one or
more neighboring access points. 39. A wireless
communications apparatus, comprising: at least one
processor configured to: receive a physical cell
identifier (PCI) request from an access point
comprising one or more radio frequency (RF) parameters
related to surrounding access points; determine a PCI
for the access point based at least in part on
comparing the one or more RF parameters and available
PCIs; and transmit the PCI to the access point; and a
memory coupled to the at least one processor. 40. The
wireless communications apparatus of claim 39, wherein
the at least one processor is further configured to
receive one or more local parameters from the access
point and the at least one processor determines the
PCI further based on the one or more local parameters.
41. The wireless communications apparatus of claim 39,
wherein the one or more RF parameters includes a
signal strength of at least one of the surrounding
access points as received by the access point. 42. The
wireless communications apparatus of claim 41, wherein
the at least one processor determines the PCI by
comparing the signal strength with other signal
strengths in the RF parameters and selecting a PCI of
a disparate access point having signal strength below
a threshold level. 43. The wireless communications
apparatus of claim 41, wherein the at least one
processor determines the PCI further based at least in
part on one or more local parameters received from at
least one of the surrounding access points in a PCI
request therefrom.44. An apparatus, comprising: means
for receiving one or more radio frequency (RF)
parameters from an access point related to at least
one neighboring access point; means for selecting a
physical cell identifier (PCI) for the access point
based at least in part on the one or more RF
parameters; and means for transmitting the PCI to the
access point. 



45. The apparatus of claim 44, wherein the means for
receiving the one or more RF parameters further
receives one or more local parameters related to the
access point and the means for selecting the PCI
selects the PCI further based on the one or more local
parameters. 46. The apparatus of claim 44, wherein the
one or more RF parameters is a signal strength related
to the at least one neighboring access point. 47. The
apparatus of claim 46, wherein the means for selecting
the PCI selects the PCI of the at least one
neighboring access point where the signal strength is
below a threshold level. 48. The apparatus of claim
46, wherein the means for selecting the PCI selects
the PCI of the at least one neighboring access point
where the signal strength is lower than substantially
all signal strengths received in the one or more RF
parameters. 49. The apparatus of claim 44, wherein the
means for selecting the PCI selects the PCI further
based at least in part on one or more local parameters
received from the at least one neighboring access
point in a previous PCI request.50. A computer program
product, comprising: a computer-readable medium
comprising: code for causing at least one computer to
receive a physical cell identifier (PCI) request from
an access point comprising one or more radio frequency
(RF) parameters related to one or more neighboring
access points; code for causing the at least one
computer to select a PCI for the access point based at
least in part on the one or more RF parameters; and
code for causing the at least one computer to transmit
the PCI to the access point. 51. The computer program
product of claim 50, wherein the computerreadable
medium further comprises code for causing the at least
one computer to receive one or more local parameters
related to the access point in the PCI request. 52.
The computer program product of claim 51, wherein code
for causing the at least one computer to select the
PCI further evaluates one or more disparate local
parameters received from at least one of the one or
more neighboring access points. 53. An apparatus,
comprising: a physical cell identifier (PCI) parameter
receiving component that obtains one or more radio
frequency (RF) parameters from an access point related
to at least one neighboring access point; a PCI
selecting component that chooses a physical cell
identifier (PCI) for the access point based at least
in part on the one or more RF parameters; and a PCI
transmitting component that provides the PCI to the
access point. 54. The apparatus of claim 53, wherein
the PCI parameter receiving component further obtains
one or more local parameters related to the access
point and the PCI selecting component chooses the PCI
further based on the one or more local parameters. 55.
The apparatus of claim 53, wherein the one or more RF
parameters is a signal strength related to the at
least one neighboring access point.56. The apparatus
of claim 55, wherein the PCI selecting component
chooses the PCI of the at least one neighboring access
point where the signal strength is below a threshold
level. 57. The apparatus of claim 53, wherein the PCI
selecting component chooses the PCI further based at
least in part on one or more local parameters received
from the at least one neighboring access point in a
previous PCI request. 58. A method, comprising:
receiving a list of physical cell identifiers (PCI)
from a network component; and selecting a PCI from the
list of PCIs based at least in part on a parameter
related to the PCI indicated in the list of PCIs. 59.
The method of claim 58, wherein the selecting the PCI
includes selecting the PCI from the list of PCIs based
at least in part on a priority of the PCI in the list
of PCIs. 60. The method of claim 58, wherein the
selecting the PCI includes selecting the PCI from the
list of PCIs based at least in part on a probability
of disparate access points selecting the PCI. 61. The
method of claim 58, further comprising receiving one
or more radio frequency (RF) parameters related to one
or more neighboring access points, wherein selecting
the PCI further includes evaluating the one or more RF
parameters where respective access points use the PCI.
62. The method of claim 61, wherein the receiving the
one or more RF parameters includes receiving the one
or more RF parameters at least in part by measuring
signals transmitted by the one or more neighboring
access points. 63. The method of claim 61, wherein the
receiving the one or more RF parameters includes
receiving the one or more RF parameters from one or
more UEs communicating with the one or more
neighboring access points.64. The method of claim 61,
wherein receiving the one or more RF parameters
includes receiving the one or more RF parameters over
a backhaul link with the one or more neighboring
access points. 65. The method of claim 58, further
comprising transmitting a PCI request to the network
component comprising one or more local parameters,
wherein the list of PCIs is received in response to
the PCI request. 66. A wireless communications
apparatus, comprising: at least one processor
configured to: receive a list of physical cell
identifiers (PCI) from a network component; and select
a PCI from the list of PCIs based on an associated
parameter in the list to facilitate communicating in a
wireless network; and a memory coupled to the at least
one processor. 67. The wireless communications
apparatus of claim 66, wherein the associated
parameter is a priority of the PCI in the list. 



68. The wireless communications apparatus of claim 66,
wherein the associated parameter is a probability that
one or more access points will select the PCI. 69. The
wireless communications apparatus of claim 66, wherein
the at least one processor is further configured to
receive one or more radio frequency (RF) parameters
from surrounding access points and the at least one
processor selects the PCI further based on the one or
more RF parameters. 70. The wireless communications
apparatus of claim 69, wherein the at least one
processor receives the one or more RF parameters from
a UE communicating with the surrounding access
points.71. The wireless communications apparatus of
claim 66, wherein the at least one processor is
further configured to transmit a PCI request to the
network component comprising one or more local
parameters and the at least one processor receives the
list of PCIs in response to the PCI request. 72. An
apparatus, comprising: means for receiving a list of
physical cell identifiers (PCI) from a network
component; and means for selecting a PCI in the list
of PCIs for communicating in a wireless network
according to a parameter of the PCI specified in the
list of PCIs. 73. The apparatus of claim 72, wherein
the parameter is a priority of the PCI in the list of
PCIs. 74. The apparatus of claim 72, wherein the
parameter is a probability that one or more disparate
access points with select the PCI. 75. The apparatus
of claim 72, further comprising means for receiving
one or more radio frequency (RF) parameters related to
one or more neighboring access points, wherein the
means for selecting the PCI in the list of PCIs
evaluates the one or more RF parameters where
respective access points use the PCI in selecting the
PCI. 76. The apparatus of claim 75, wherein the means
for receiving the one or more RF parameters measures
signals transmitted by the one or more neighboring
access points to obtain the RF parameters. 77. The
apparatus of claim 75, wherein the means for receiving
the one or more RF parameters receives the one or more
RF parameters from one or more UEs communicating with
the one or more neighboring access points. 78. The
apparatus of claim 75, wherein the means for receiving
the one or more RF parameters receives the one or more
RF parameters over a backhaul link with the one or
more neighboring access points.79. The apparatus of
claim 72, further comprising means for transmitting a
PCI request to the network component comprising one or
more local parameters, wherein the means for receiving
the list of PCIs receives the list in response to the
PCI request. 80. The apparatus of claim 72, wherein
the apparatus utilizes the selected PCI in subsequent
communication over the wireless network. 81. A
computer program product, comprising: a
computer-readable medium comprising: code for causing
at least one computer to receive a list of physical
cell identifiers (PCI) from a network component; and
code for causing the at least one computer to select a
PCI from the list of PCIs based at least in part on a
parameter of the PCI indicated in the list of PCIs.
82. The computer program product of claim 81, wherein
the parameter is a priority of the PCI in the list of
PCIs. 83. The computer program product of claim 81,
wherein the parameter is a probability of disparate
access points selecting the PCI. 84. The computer
program product of claim 81, wherein the
computerreadable medium further comprises code for
causing the at least one computer to receive one or
more radio frequency (RF) parameters related to one or
more neighboring access points, wherein selecting the
PCI further includes evaluating the one or more RF
parameters where respective access points use the PCI.
85. The computer program product of claim 84, wherein
the code for causing the computer to receive the one
or more RF parameters receives the one or more RF
parameters at least in part by measuring signals
transmitted by the one or more neighboring access
points.86. The computer program product of claim 81,
wherein the computerreadable medium further comprises
code for causing the at least one computer to transmit
a PCI request to the network component comprising one
or more local parameters, wherein the list of PCIs is
received in response to the PCI request. 87. An
apparatus, comprising: a physical cell identifier
(PCI) receiving component that obtains a list of PCIs
from a network component; and a PCI selecting
component that chooses a PCI in the list of PCIs for
communicating in a wireless network according to a
parameter of the PCI specified in the list of PCIs.
88. The apparatus of claim 87, wherein the parameter
is a priority of the PCI in the list of PCIs. 89. The
apparatus of claim 87, wherein the parameter is a
probability that one or more disparate access points
with select the PCI. 90. The apparatus of claim 87,
further comprising a neighborhood measuring component
that receives one or more radio frequency (RF)
parameters related to one or more neighboring access
points, wherein the PCI selecting component evaluates
the one or more RF parameters where respective access
points use the PCI in selecting the PCI. 91. The
apparatus of claim 90, wherein the neighborhood
measuring component analyzes signals transmitted by
the one or more neighboring access points to obtain
the RF parameters. 92. The apparatus of claim 87,
further comprising a PCI requesting component that
transmits a PCI request to the network component
comprising one or more local parameters, wherein the
PCI receiving component obtains the list of PCIs 



receives the list in response to the PCI request.93. A
method, comprising: receiving a physical cell
identifier (PCI) request from an access point
comprising one or more parameters related to the
access point; evaluating one or more disparate
parameters received from a plurality of disparate
access points; and generating a list of PCIs for the
access point indicating at least one list parameter
for each PCI based at least in part on the one or more
parameters as compared to the one or more disparate
parameters. 94. The method of claim 93, wherein the
indicating the at least one list parameter includes
specifying a priority of the PCI in the list of PCIs.
95. The method of claim 93, wherein the indicating the
at least one list parameter includes specifying a
probability that one or more disparate access points
will select the PCI. 96. The method of claim 93,
wherein generating the list includes prioritizing the
list based on one or more access point parameters of
the access point as compared to one or more disparate
access point parameters of at least one of the
plurality of disparate access points. 97. The method
of claim 96, wherein the one or more access point
parameters and the one or more disparate access point
parameters include a transmit power, location,
configuration, number of associated users, or type of
cell, related respectively to the access point and the
at least one of the plurality of disparate access
points. 98. The method of claim 93, further comprising
transmitting the list of PCIs to the access point.99.
The method of claim 93, further comprising: receiving
a second PCI request from a second access point
comprising a second set of parameters; generating a
permutation of the list of PCIs for the second access
point based at least in part on analyzing the second
set of parameters; and transmitting the permutation of
the list of PCIs to the second access point. 100. A
wireless communications apparatus, comprising: at
least one processor configured to: obtain a physical
cell identifier (PCI) request from an access point
comprising one or more parameters related to the
access point; analyze one or more disparate parameters
received from a plurality of disparate access points;
and create a list of PCIs for the access point with a
list parameter for each of the PCIs based at least in
part on the one or more parameters as compared to the
one or more disparate parameters; and a memory coupled
to the at least one processor. 101. The wireless
communications apparatus of claim 100, wherein the
list parameter relates to a priority of each PCI in
the list of PCIs. 102. The wireless communications
apparatus of claim 100, wherein the list parameter
relates to a probability that one or more access
points will select the each PCI in the list of PCIs.
103. The wireless communications apparatus of claim
100, wherein the at least one processor prioritizes
the list of PCIs based on a received access point
parameter of the access point as compared to a
disparate received access point of at least one of the
plurality of disparate access points. 104. The
wireless communications apparatus of claim 100,
wherein the at least one processor is further
configured to transmit the list of PCIs to the access
point.105. An apparatus, comprising: means for
receiving a physical cell identifier (PCI) request
from an access point comprising one or more parameters
related to the access point; and means for generating
a list of PCIs for the access point with a list
parameter for each PCI based at least in part on the
one or more parameters as compared to one or more
disparate parameters received from one or more
disparate access points. 106. The apparatus of claim
105, wherein the list parameter is a priority of the
PCI in the list of PCIs. 107. The apparatus of claim
105, wherein the list parameter is a probability that
one or more disparate access points will select the
PCI. 108. The apparatus of claim 105, wherein the
means for generating the list prioritizes the list
based on an access parameter of the access point as
compared to a disparate access point parameter of at
least one of the one or more disparate access points.
109. The apparatus of claim 108, wherein the one or
more access point parameters and the one or more
disparate access point parameters include a transmit
power, location, configuration, number of associated
users, or type of cell, related respectively to the
access point and the at least one of the one or more
disparate access points. 110. The apparatus of claim
105, further comprising means for transmitting the
list of PCIs to the access point. 111. The apparatus
of claim 105, wherein the means for receiving the PCI
request receives a second PCI request from a second
access point and the means for generating the list of
PCIs generates a permutation of the list of PCIs for
the second access point based at least in part on
evaluating a second set of parameters in the second
PCI request.112. A computer program product,
comprising: a computer-readable medium comprising:
code for causing at least one computer to receive a
physical cell identifier (PCI) request from an access
point comprising one or more parameters related to the
access point; code for causing the at least one
computer to evaluate one or more disparate parameters
received from a plurality of disparate access points;
and 



code for causing the at least one computer to generate
a list of PCIs for the access point with list
parameters based at least in part on the one or more
parameters as compared to the one or more disparate
parameters. 113. The computer program product of claim
112, wherein the list parameters relate to priority of
the PCIs in the list. 114. The computer program
product, of claim 112, wherein the list parameters
relate to probabilities that one or more disparate
access points will select the PCIs. 115. The computer
program product of claim 112, wherein the code for
causing the at least one computer to generate the list
prioritizes the list based on an access point
parameter of the access point as compared to one or
more disparate parameters of at least one of the
plurality of disparate access points. 116. The
computer program product of claim 112, wherein the
computerreadable medium further comprises code for
causing the at least one computer to transmit the list
of PCIs to the access point.117. An apparatus,
comprising: a physical cell identifier (PCI) parameter
receiving component that obtains a PCI request from an
access point comprising one or more parameters related
to the access point; and a PCI listing component that
creates a list of PCIs for the access point with a
list parameter for each PCI based at least in part on
the one or more parameters as compared to one or more
disparate parameters received from one or more
disparate access points. 118. The apparatus of claim
117, wherein the list parameter relates to a priority
of a PCI in the list of PCIs. 119. The apparatus of
claim 117, wherein the list parameter relates to a
probability that one or more disparate access points
will select a PCI in the list of PCIs. 120. The
apparatus of claim 117, wherein the PCI listing
component prioritizes the list based on an access
point parameter of the access point as compared to a
disparate access point parameter of at least one of
the one or more disparate access points. 121. The
apparatus of claim 117, further comprising a PCI
transmitting component that provides the list of PCIs
to the access point. 122. The apparatus of claim 117,
wherein the PCI parameter receiving component receives
a second PCI request from a second access point and
the PCI listing component generates a permutation of
the list of PCIs for the second access point based at
least in part on evaluating a second set of parameters
in the second PCI request. 


