
SUBSTITUTED IMIDAZOHETEROCYCLES Related Applications
[0001] This application claims the benefit of U.S.
provisional applications serial nos. 60/936,754 filed
June 21, 2007, 60/422,754 filed September 19, 2007 and
61/008,395 filed December 19, 2007, the specifications
of which are hereby incorporated by reference in their
entireties. Field of the Invention [0002] The
invention relates to substituted imidazoheterocycles,
and more particularly to substituted
tetrahydroimidazo[l,5- a]pyrazine and substituted
tetrahydro- 5H-imidazo[l,5- a][l,4]diazepine compounds
and their use in the prophylaxis and treatment of
cannabinoid receptor-associated diseases, disorders
and conditions, such as pain, inflammation and
pruritis. Background of the Invention [0003] Classical
cannabinoids such as the marijuana-derived compound
D9-tetrahydrocannabinol, (D9-THC) exert their
pharmacological effects through interaction with
specific members of the G-protein coupled receptor
(GPCR) family. To date, two cannabinoid receptors have
been cloned and characterized: CBl, a receptor found
in the mammalian brain and to a lesser extent in
peripheral tissues; and CB2, a receptor found
primarily in the peripheral tissues, particularly in
cells of the immune system. Several endogenous ligands
for these cannabinoid receptors, known as
endocannabinoids, have been identified. For a review
see Hanus, L.O., Discovery and isolation of anandamide
and other endocannabinoids, Chem. Biodivers. (2007)
8:1828-41. [0004] Compounds that are modulators of one
or both of the cannabinoid receptors have been shown
to produce a variety of pharmacological effects that
may be of therapeutic benefit in humans (see, for
example, Mackie, K., Cannabinoid receptors as
therapeutic targets, Ann. Rev. Pharmacol. Toxicol.
(2006) 46: 101-122; Pertwee, R.G., The therapeutic
potential of drugs that target cannabinoid receptors
or modulate the tissue levels or actions of
endocannabinoids, AAPS J . (2005) 7:E625-654). The
cannabinoid receptor modulator can be an agonist, an
inverse agonist or a neutral antagonist, and may
interact at the same (orthosteric) site as the
endogenous ligand, or at a different (allosteric)
site. [0005] Activation of the CBl receptor in the
brain is believed to mediate undesirable psychotropic
effects associated with D9-THC and other centrally
actingcannabinoid ligands. As a result, there has been
considerable interest in developing compounds that
possess high affinity and selectivity for the CB2
receptor (see for example, Raitio, K.H. et al,
Targeting the Cannabinoid CB2 Receptor: Mutations,
Modelling and Development of selective CB2 ligands,
Curr. Med. Chem. (2005) 12: 1217- 37). CB2 receptor
agonists have shown efficacy in preclinical models of
neuropathic and inflammatory pain and may also find
application in cancer, multiple sclerosis,
osteoporosis, Alzheimer's disease, liver disease and
diabetes (Mackie, K.; Ross RA; CB2 cannabinoid
receptors: new vistas, Br. J . Pharmacol. (2008) 153:
177-78 and references cited therein). There is an
ongoing need to identify new CB2 ligands that exhibit
greater receptor selectivity, improved drug-like
properties and, for some indications, restriction to
the periphery with low or minimal effects on the
central nervous system (CNS). Summary of the Invention
[0006] The present invention provides compounds having
the structure of formula I and pharmaceutically
acceptable salts, acid salts, hydrates, solvates and
stereoisomers of the compounds of formula I : Formula
I [0007] Also provided are mixtures of stereoisomers
of compounds of formula I . [0008] In the compounds of
formula I, Y is NRa or N+RiR2 X , wherein X is an
anionic counterion; m is an integer equal to 1, 2 or
3; and Z is a bond or a bivalent linking group chosen
from -(CH2)P, -CH=CH-, -CC-, -CONH- and -CO-; wherein
p is an integer from one to six. [0009] The radical Ra
is chosen from hydrogen, alkyl having from one to
eight carbon atoms, alkenyl and alkynyl each having
from three to six carbon atoms; aryl; cycloalkyl or
cycloalkenyl each having from three to eight ring
carbon atoms; -SO2R3, (provided that when Ra is
-SO2R3, then R3 is not hydrogen), -COR3 -CONR3R4,
-CSNR3R -COOR3, and -(CH2)q-heterocyclyl; wherein q is
zero or an integer from one to 



four. The alkyl, cycloalkyl, cycloalkenyl, aryl and
heterocyclyl moieties of R1are each optionally
substituted with from one to four groups independently
chosen from halo, hydroxyl, oxo, amino, nitro, cyano,
carboxyl, -COR3, trifluoromethoxy,
trifluoromethyl,alkyl having from one to six carbon
atoms, alkoxy having from one to four carbon atoms,
cycloalkyl having three to eight ring carbon atoms and
phenyl. [0010] The substituents, Ri and R2 are each
independently alkyl having from one to four carbon
atoms. [0011] The substituents, R3 and R , when either
or both are present, are each independently chosen
from hydrogen, alkyl having from one to six carbon
atoms, alkenyl having from three to six carbon atoms,
alkynyl having from three to six carbon atoms,
cycloalkyl having from three to eight ring carbon
atoms, cycloalkenyl having from three to eight ring
carbon atoms, aryl and four-, five-, six-, seven-,
eight- and nine-membered heterocyclyl. Each R3 and R4
is optionally substituted with one to three
substituents independently chosen from alkyl having
from one to six carbon atoms, haloalkyl having from
one to six carbon atoms, cycloalkyl having from three
to eight ring carbon atoms, alkoxy having from one to
four carbon atoms, acyl having from one to four carbon
atoms, aryl, five-, six-, seven- and eight-membered
monocyclic heterocyclyl, nine- and tenmembered
bicyclic heterocyclyl, amino, nitro, cyano, hydroxyl,
carboxyl, oxo, and halo. Alternatively, R3 and R4
taken together with the nitrogen atom to which they
are bonded form a four-membered, five-membered,
six-membered, seven-membered or eightmembered
heterocyclyl moiety. [0012] The radical, Rb is bonded
through the carbonyl of formula I and is chosen from
alkyl having from one to eight carbon atoms, alkenyl
having from two to eight carbon atoms, aryl, -NR5R6,
4-R8-4-R9-substituted piperidine and 4-R7-substituted
piperazine; wherein the alkyl, alkenyl and aryl of Rb
are optionally substituted with from one to three
groups chosen independently from alkyl having from one
to four carbon atoms, alkoxy having from one to four
carbon atoms, alkenyl having from two to four carbon
atoms, cycloalkyl having from three to six ring carbon
atoms, aryl, five-, six- and seven-membered
heterocyclyl, halo, hydroxyl, amino, cyano and nitro.
[0013] The substituent, R5 is chosen from hydrogen,
alkyl chain of one to four carbon atoms and haloalkyl
having from one to four carbon atoms; wherein the
alkyl and haloalkyl are optionally substituted with
from one to four substituents independently chosen
from alkoxy having from one to four carbon atoms,
hydroxyl, amino and cyano. [0014] The substituent, R6
is chosen from the following: hydrogen, -CR10R1 1R12 ,
-CR10R1 1COR13 , alkyl having from one to eight carbon
atoms, cycloalkyl having from three to ten ring carbon
atoms, aryl and four-, five-, six-, seven-,
eight-memberedmonocyclic heterocyclyl and nine- and
ten-membered bicyclic heterocyclyl; wherein the alkyl,
cycloalkyl, aryl, and heterocyclyl are optionally
substituted with from one to five substituents
independently chosen from alkyl having one to four
carbon atoms, aryl, halo, hydroxyl, amino, -cyano,
nitro, alkoxy having one to four carbon atoms,
hydroxyalkyl having one to four carbon atoms, -COR B ,
-SO2Rn and -SO2NR8R9. [0015] Alternatively, R 5 and R
taken together with the nitrogen atom to which they
are bonded can form a five-, six-, seven- or
eight-membered monocyclic heterocyclyl, or a
nine-membered or ten-membered bicyclic heterocyclyl,
which heterocyclyl formed from R 5 and R 5is
optionally substituted with one to two substituents
independently chosen [0016] The substituent, R7 is
chosen from -COR3, -COOR3, -SO2R3, and five-, sixand
seven-membered heterocyclyl. [0017] The substituents,
R and R9 are independently chosen from hydrogen, alkyl
having from one to four carbon atoms, haloalkyl having
from one to four carbon atoms, alkoxy having from one
to four carbon atoms, alkenyl chain having two to four
carbon atoms, cycloalkyl having from three to six ring
carbon atoms, aryl, five-, six-, seven- and
eight-membered monocyclic heterocyclyl, nine-membered
and ten-membered bicyclic heterocyclyl, halo,
hydroxyl, alkoxy having from one to four carbon atoms,
amido, amino, cyano or nitro. In the first of two
alternatives, R and R taken together with the nitrogen
atom to which they are bonded, form a heterocyclyl
ring, which heterocyclyl ring is optionally
substituted with from one to three substituents
independently chosen from alkyl having from one to
four carbon atoms, halo, oxo and aryl. In the second
of two alternatives, Rs and R taken together with the
carbon atom to which they are bonded, form a
carbocycle, which carbocycle is optionally substituted
with from one to three substituents independently
chosen from alkyl having from one to four carbon
atoms, halo, 



oxo and aryl. [0018] The substituent, Ri0 is chosen
from hydrogen and alkyl having from one to four carbon
atoms. [0019] The substituent, Rn is chosen from:
hydrogen, alkyl having from one to eight carbon atoms,
alkenyl having from two to six carbon atoms, an
alkynyl chain having two to four carbon atoms,
cycloalkyl having from three to ten ring carbon atoms,
aryl, five-, six-, seven- and eight-membered
monocyclic heterocyclyl and nine-membered and
ten-membered bicyclic heterocyclyl; wherein the alkyl,
alkenyl, alkynyl, cycloalkyl, aryland heterocyclyl of
Rn are optionally substituted with from one to three
substituents independently chosen from alkyl having
from one to four carbon atoms, cycloalkyl having from
three to six carbon atoms, aryl, 5-, 6-, 7- and
8-membered monocyclic heterocyclyl, 9- and 10-membered
bicyclic heterocyclyl, halo, hydroxyl, alkoxy having
from one to four carbon atoms, amino, guanidino,
cyano, amino, oxo, -COORio, -CONRgRg, -SO2NR8R9,
-SR10, -SORi and -SO2Ri. [0020] The substituent, Ri2
is chosen from hydrogen, alkyl having from one to four
carbon atoms, and hydroxyalkyl having from one to four
carbon atoms. [0021] The substituent, R is chosen from
-OR10 and -NR8R9. [0022] The radical R is chosen from
halo, alkyl having from one to six carbon atoms,
alkenyl having from two to six carbon atoms, alkynyl
having from two to six carbon atoms, cycloalkyl having
from three to ten ring carbon atoms, cycloalkenyl
having from three to eight ring carbon atoms, alkoxy
having one to four carbon atoms, aryl, 5-, 6-, 7-,
8-membered monocyclic heterocyclyl, and 9-, and
10-membered bicyclic heterocyclyl; wherein the alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl and
heterocyclyl OfR are optionally substituted with from
one to five substituents independently chosen from
alkyl having from one to four carbon atoms, alkoxy
having one to four carbon atoms, haloalkyl having from
one to four carbon atoms, haloalkoxy having one to
four carbon atoms, cycloalkyl having from three to six
ring carbon atoms, cycloalkenyl having from three to
six carbon atoms, cycloalkenyl having from four to
eight carbon atoms, halo, hydroxyl, amino,
(A)(A')(A")(A'")aryl, (A)(A')(A")(A'")heterocyclyl,
-NRi 4Ri5, -(CH2)pNRi 4Ri5, cyano, nitro, oxo, -COORi
4, -SORi 4, -SO2Ri4, -SO2NRi 4Ri5, -NRi 5SO2Ri6, -CORi
4, -CONRi 4Ri5 and -NRi 5CORi 6; wherein (A), (A'),
(A") and (A'") are each an independently chosen from
hydrogen and alkyl having from one to four carbon
atoms, and each heterocyclyl of
(A)(A')(A")(A'")heterocyclyl is independently chosen
from five-, six-, seven- and eight-membered monocyclic
heterocyclyl and nine- and tenmembered bicyclic
heterocyclyl. [0023] The substituents, Ri4, Ri5 and
Ri6 are each independently hydrogen or Ci- C4 alkyl;
or alternatively, substituents, Ri4 and Ri5 taken
together with the nitrogen atom to which they are
bonded form a five-membered, six-membered,
seven-membered and eightmembered monocyclic
heterocyclyl, nine-membered and ten-membered bicyclic
heterocyclyl ring.[0024] In formula I, when Rc is
heterocyclyl, then a ring carbon atom of the
heterocyclyl moiety is directly bonded to Z, or in the
case where Z is a bond, to the imidazolyl carbon atom
to which Z is bonded. [0025] The many embodiments of
the compounds of formula I of the invention exhibit
useful properties related to their activities as
ligands of cannabinoid receptors and the biological
consequences of binding to these receptors. [0026] In
particular embodiments of the invention, the compounds
of formula I bind one or more cannabinoid receptors,
such as without limitation, CBl and CB2. Such
compounds include those that can be classified as
agonists, partial agonists or inverse agonists for a
particular cannabinoid receptor and in certain
embodiments these compounds exhibit selectivity for
the CB2 receptor over the CB 1 receptor. In one
aspect, the cannabinoid receptor is a mammalian
cannabinoid receptor, such as a human cannabinoid
receptor, which can be, including but not limited to,
a human CBl or a human CB2 receptor. [0027] The
invention also provides pharmaceutical compositions
useful for the prophylaxis and treatment of a
CB2-associated and/or CBl -associated disease or
condition. The pharmaceutical compositions include a
compound of formula I and a pharmaceutically
acceptable vehicle, diluent, excipient or carrier.
[0028] The invention further provides a method of
prophylaxis or treatment of a CB2-associated disease
or condition by administering a compound of formula I
or a 



pharmaceutically acceptable salt, acid salt hydrate,
solvate, stereoisomer, or mixture of stereoisomers
thereof. In another embodiment, the invention provides
a method of prophylaxis or treatment of a
CB2-associated and/or CBl -associated disease,
disorder or condition by administering a compound of
formula I or a pharmaceutically acceptable salt, acid
salt hydrate, solvate, stereoisomer or mixture of
stereoisomers thereof. Such CB2- associated diseases
or conditions and CBl -associated and CB2-associated
diseases, disorders and conditions include, without
limitation, pain and inflammation, wherein such pain
can be inflammatory pain, visceral pain, neuropathic
pain or hyperalgesia. Each of these types of pain can
present as acute or chronic pain. Brief Description of
the Figures [0029] Figure 1 shows the
anti-hyperalgesic effect of intraperitoneal
administration of compound 91 on paw withdrawal
threshold (in grams) after intrapawadministration of
Freund's Complete Adjuvant (CFA) as compared to
vehicle alone over a twenty- four hour period after
CFA injection. [0030] Figure 2 shows a dose response
in the inhibition of acetic acid-induced writhing in
mice, for compounds 317 and 366 administered
subcutaneously at doses of 3 mg/kg, 10 mg/kg and 30
mg/kg. [0031] Figure 3 shows a dose response in the
inhibition of carrageenan-induced hyper-sensitivity in
rat for (A) compound 317 administered sub-cutaneously
at doses of 3 mg/kg, 10 mg/kg and 30 mg/kg; and (B)
compound 366 administered orally at doses of 1 mg/kg,
3 mg/kg and 10 mg/kg. [0032] Figure 4 shows a dose
response in the neuropathic pain model in rat for
compounds 317 and 366 administered orally at 3 mg/kg,
10 mg/kg and 30 mg/kg. Detailed Description of the
Invention [0033] The following definitions elucidate
the meaning of the listed terms a used in this
specification: [0034] Alkyl - a saturated branched or
straight chain monovalent hydrocarbon radical of a
specified number of carbon atoms. Thus, the term alkyl
includes, but is not limited to, methyl, ethyl,
propyl, isopropyl, n-butyl, t-butyl. A chain of one to
six carbon atoms is also herein interchangeably
designated as Ci-C alkyl; a chain of three to six
carbon atoms can be alternatively designated as C3-C6
alkyl and so on. [0035] Alkenyl - refers to branched
or straight chain hydrocarbon radical having at least
one double bond between two carbon atoms. It should be
noted that in an alkenyl substituted nitrogen, the
unsaturated carbon atom cannot be bound directly to
the nitrogen atom, i.e. there must be at least one
unsaturated carbon (-CH2- or -CR'R"-) intervening
between the nitrogen atom and the nearest unsaturated
carbon atom. [0036] Alkynyl - refers to branched or
straight chain hydrocarbon radical having at least one
triple bond between two carbon atoms. It should be
noted that in an alkynyl substituted nitrogen, the
unsaturated carbon atom cannot be bound directly to
the nitrogen atom, i.e. there must be at least one
unsaturated carbon (-CH2- or -CR'R"-) intervening
between the nitrogen atom and the nearest unsaturated
carbon atom. [0037] Haloalkyl - an alkyl group having
one or more hydrogen atoms substituted with a halogen
atom, each independently chosen such that a haloalkyl
group having more than one halogen atom can be a mixed
haloalkyl, such as for instance, 2-fluoro,2-
chloroethyl, or perhalo as in trifluoromethyl.[0038]
Alkoxy - refers to an (alkyl) a-O-(alkyl)b substituent
group wherein a is zero or an integer, and b is an
integer and the alkyl group is as defined above. So
that for instance alkoxy can be and without
limitation, -O-methyl, O-ethyl, -O-propyl,
-(CH2)aOmethyl, -(CH2)aO-ethyl, -(CH2)a-O-propyl, and
so forth. [0039] Cycloalkyl - a saturated monocyclic,
polycyclic or bridged hydrocarbon ring system radical
or linking group. In a substituted cycloalkyl ring,
the substituent is bonded to ring carbon atom
replacing a hydrogen atom. The term C3-C10 cycloalkyl
is herein used to designate a ring of three to ten
carbon atoms, or a ring of three of more carbon atoms
with the remaining carbon atoms forming one or more
alkyl substituents of the ring. Similarly, a C3-C7
cycloalkyl designates a saturated or partially
unsaturated carbocycle, although not all the
designated number of carbon atoms are necessarily ring
carbon atoms. Cycloalkyl typically includes, but is
not limited to, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclohexenyl, cycloheptyl and cyclooctyl.
However, Cio cycloalkyl includes
l,3,3-trimethylbicyclo[2.2.1]heptyl, wherein seven of
the ten designated carbon atoms form the
seven-membered bicyclo-carbocycle and the remaining 



three are methyl substituents. [0040] Cycloalkenyl -
partially unsaturated monocyclic, polycyclic or
bridged hydrocarbon ring system radical or linking
group having at least one double bond between two
carbon atoms. In a substituted cycloalkenyl ring, the
substituent is bonded to ring carbon atom replacing a
hydrogen atom. The term C3-C10 cycloalkenyl is herein
used to designate a ring of three to ten carbon atoms,
or a ring of three or more carbon atoms with the
remaining carbon atoms forming one or more alkyl
substituents of the ring. Similarly, C3-C7
cycloalkenyl designates as partially unsaturated
carbocycle, although not all the designated number of
carbon atoms are necessarily ring carbon atoms.
Cycloalkenyl typically includes, but is not limited
to, cyclopentenyl, cyclohexenyl, cycloheptenyl. [0041]
Heterocyclyl - a saturated, partially unsaturated or
unsaturated monocyclic, polycyclic or bridged
hydrocarbon ring system radical or linking group,
wherein at least one ring carbon atom has been
replaced with a heteroatom selected from nitrogen,
oxygen and sulfur. A heterocyclyl ring system further
includes a ring system having one, two, three or four
nitrogen ring atoms, or a ring system having zero,
one, two or three nitrogen ring atoms and one oxygen
or sulfur ring atom. The heterocyclic ring system can
include more than one ring heteroatom, wherein one
heteroatom is nitrogen and the other is selected from
nitrogen, oxygen and sulfur. A heterocyclyl radical is
derived by theremoval of one hydrogen atom from a
single carbon or nitrogen ring atom. Heterocyclyl
includes, but is not limited to, furyl, thienyl,
2H-pyrrole, 2-pyrrolinyl, 3-pyrrolinyl, pyrrolidinyl,
pyrrolyl, 1,3-dioxolanyl, oxazolyl, thiazolyl,
imidazolyl, 2-imidazolinyl, imidazolidinyl,
2-pyrazolinyl, pyrazolidinyl, pyrazolyl, isoxazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl,
tetrazolyl, 2H-pyranyl, 4H-pyranyl, pyridinyl,
piperidinyl, 1,4-dioxanyl, morpholinyl, 1,4-dithianyl,
thiomorpholinyl, pyridazinyl, pyrimidinyl, pyrazinyl,
piperazinyl, azepanyl, diazepinyl, indolizinyl,
indolyl, isoindolyl, 3H-indolyl, indolinyl, benzo[b]
furyl, benzo[b]thienyl, lH-indazolyl, benzimidazolyl,
benzothiazolyl, purinyl, 4H-quinolizinyl, quinolinyl,
isoquinolinyl, cinnolinyl, phthalzinyl, quinazolinyl,
quinoxalinyl, 1,8-napthyridinyl, pteridinyl,
quinuclidinyl. [0042] Heterocyclyl - as used herein,
also includes an aromatic heterocycle such as
pyrrolyl, pyrazolyl, imidazolyl, triazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, furyl, thienyl,
pyridyl, pyrazinyl, pyrimidinyl, and can be optionally
substituted by alkyl. Arylalkyl - an optionally
substituted aryl group attached to the end carbon atom
OfCi-C alkyl group. As used herein "heterocyclyl" also
includes bicyclic heterocyclyl radicals in which one
or both rings are heterocyclic, such as for example,
but not limited to imidazopyrazinyl, benzofuranyl,
benzodioxolyl, benzothiophenyl, and quinolinyl. [0043]
Aryl - an unsaturated, p-electron conjugated
monocyclic or polycyclic hydrocarbon ring system
radical or linking group of six, eight, ten or
fourteen carbon atoms. An aryl radical is derived by
the removal of one hydrogen atom from a single carbon
ring atom. Aryl includes, but is not limited to,
phenyl, naphthalenyl, azulenyl, anthracenyl. [0044]
Aminosulfonylalkyl - a radical of the formula
-NHSCValkyl. [0045] Sulfonylaminoalkyl - a linking
group of the formula -SC^NH-alkyl- or a radical of the
formula -SO2N(alkyl) 2 [0046] Alkylcarbamoyl - a
linking group of the formula -alkyl-C(O)NH- or a
radical of the formula -alkyl-C(O)NH 2. [0047]
Carbamoylalkyl - a linking group of the formula
-NHC(O)-alkyl- or a radical of the formula
-NHC(O)-alkyl. [0048] Halogen - fluoro, chloro, bromo
or iodo. [0049] Carboxyl - a radical of the formula
-COOH. [0050] Hydroxyl - a radical of the formula -
OH. [0051] Cyano - a radical of the formula -
CN.[0052] Oxo - a radical of the formula =0 in which
the oxygen atom is double bonded. [0053] Amino - a
radical of the formula -NH2 or a linking group having
the formula -NH-. [0054] Aminoalkyl - a radical of the
formula -NH-alkyl or -N(alkyl) 2. [0055] As used
herein, the terms: compound, salt, polymorph, isomer,
solvate are also interchangeably referred to in the
plural form (i.e. compounds, salts, polymorphs,
isomers and solvates). [0056] The compounds of the
present invention can contain one or more 



stereogenic centers, depending upon the location and
nature of the various substituents desired. These
stereogenic centers may be present in the (R) or (S)
configuration, resulting in racemic mixtures and/or
diastereomeric mixtures. Substituents on a partially
or fully saturated ring may also be present in either
cis or trans form. All such configurations (including
enantiomers and diastereomers) of the compounds
described or exemplified herein, are contemplated
within the scope of the present invention. Compounds
of the invention can also exist as individual
stereoisomers or as mixtures in varying ratios (e.g.
enantiomerically enriched or racemates). Enantiomeric
mixtures of the compounds may be partially or fully
resolved through standard purification and/or
separation techniques known in the art, including but
not limited to chiral chromatography (e.g. chiral
derivatized solid phase), formation and separation of
diastereomeric salts (e.g. tartaric acid salts or
camphorsulfonic acid salts), or enzymatic separation.
Diastereomeric mixtures can be separated by techniques
well known in the art, based on their physical and/or
chemical differences, or by methods described above.
[0057] In this specification, salts of a compound of
formula I refers to a complex of the compound with an
inorganic or organic counter ion or counter ions. For
examples, see Handbook of Pharmaceutical Salts:
Properties, Selection and Use; Stahl P. H., Wermuth,
C. G., Eds.; John Wiley and Sons, 2002.
Pharmaceutically useful salts include those obtained
by treating the compound, functioning as a base, with
an inorganic or organic acid to form a salt or salts.
Additional pharmaceutically useful salts include those
obtained by treating the compound, functioning as an
acid, with an inorganic or organic base to form a salt
or salts. Other pharmaceutically useful salts include
those obtained by treatment of basic
nitrogen-containing groups with such agents as alkyl
halides such as chlorides or bromides to form a
quaternary ammonium a salt or salts.[0058] As used
herein, the term "solvates" describes a complex
wherein the compound is coordinated with a
proportional amount of a solvent molecule. Specific
solvates, wherein the solvent is water, is referred to
as hydrates. Combinations of a drug and propylene
glycol (1,2-propanediol) have been used to form
pharmaceutical drug solvates. See for example U.S.
patent No. 3,970,651. Other suitable solvates are
hydrates of drug compounds. Such hydrates include
hydrates which either have comparable activity or
hydrates which are converted back to the active
compound following administration. [0059] The
compounds of the present invention described and
exemplified herein modulate a signal that regulates a
biological activity, by modulating the activity of a
cannabinoid receptor. Modulation of a cannabinoid
receptor can be effected by a compound of the present
invention acting as an agonist, a partial agonist,
inverse agonist or an antagonist upon binding at a
cannabinoid receptor such as CB2 and/or CBl. The
modulation of a cannabinoid receptor can be activation
by compound of the present invention acting an
agonist. Alternatively, the modulation of a
cannabinoid receptor can be inhibition or deactivation
by an antagonist. One particular signal regulated by
CB2 is the intracellular concentration of cyclic
adenosine monophosphate (cAMP). [0060] The term
'agonist' as used herein means a molecule that
produces a physiological response by activating a
receptor. [0061] The term 'inverse agonist' as used
herein means a molecule that tends to reverse the
effect of an agonist. Current theory holds that this
occurs due to the higher affinity of the inverse
agonist for binding the inactive conformation over the
active conformation of the receptor. [0062] The term
'antagonist' as used herein means a molecule that
binds a receptor and thereby interferes with the
interaction of an agonist and its cognate receptor, or
blocks the constitutive activity of the receptor.
[0063] The term 'neutral antagonist' as used herein
means a molecule that binds a receptor with equal
affinity for the active and inactive conformations and
thereby inhibits receptor activity by competing with
an agonist. [0064] The compounds of the present
invention have the structure of formula I :Formula I
[0065] In particular embodiments of the invention, Y
is an amino-radical, NRa or a quaternary amino radical
N RiR 2 with an anionic counterion X . The anionic
counterion X can be any anionic counterion, such as
for instance, an inorganic counterion such as
chloride, or an organic counterion such as succinate;
and m is an integer equal to 1, 2 or 3, such that the
Y-containing ring includes six, seven or eight ring
atoms fused to the 



imidazole ring. Z is a bond or a bivalent linking
group chosen from -(CH 2)P-, -CH=CH-, -CC-, -CONH- and
-CO-; wherein p is an integer from 1 to 6. [0066] The
compounds have the structure of formula I, wherein Ra
is hydrogen or a substituent chosen from Ci-Cs alkyl,
C3-C alkenyl, C3-C6 alkynyl, aryl, CrCs cycloalkyl,
C3-C8 cycloalkenyl, -SO2R3, -COR 3 -CONR 3R4, -CSNR
3R4, -COOR 3, and - (CH2)q-linked-heterocyclyl;
wherein q is zero or an integer from one to four. The
alkyl, cycloalkyl, cycloalkenyl, aryl and heterocyclyl
substituents of Ra are optionally substituted with
from one to four groups, each independently chosen
from halo, hydroxyl, oxo, amino, nitro, cyano,
carboxyl, -COR 3, Ci-C alkyl, Ci-C 4 alkoxy, C3-C
cycloalkyl, phenyl, trifluoromethoxy and
trifluoromethyl. [0067] In the compounds having the
structure of formula I, Rb is a radical bonded through
the carbonyl to the imidazolyl ring. Rb is chosen from
Ci-C 8 alkyl, C -C8 alkenyl, aryl, -NR5R6,
4-R7-substituted piperazinyl, and 4-R
8,4-R9-substituted piperidinyl; wherein the alkyl,
alkenyl and aryl are optionally substituted with from
one to three groups chosen independently from the
following: Ci-C 4 alkyl, C -C4 alkenyl, C2-C alkynyl,
C3-CiO cycloalkyl, Ci-C 4 alkoxy, aryl, five-membered,
six-membered and seven-membered heterocyclyl, halo,
hydroxyl, amino, cyano and nitro. [0068] In formula I,
the radical R is chosen from the following: halo,
C1-C5 alkyl, C2-C alkenyl, C2-C alkynyl, C3-CiO
cycloalkyl, C3-C8 cycloalkenyl, Ci-C 4 alkoxy, aryl,
and five-membered, six-membered, seven-membered and
eight-membered monocyclic heterocyclyl, nine-membered
and ten-membered bicyclic heterocyclyl. The alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl and
heterocyclyl of R are optionally substituted with from
one to five substituents independently chosen from
Ci-C 4 alkyl, Ci-C 4 alkoxy,C1-C4 haloalkyl, Ci-C
haloalkoxy, C3-C6 cycloalkyl, C4-Cs cycloalkenyl,
halo, hydroxyl, 0x0, amino, cyano, nitro,
(A)(A')(A")(A'")aryl, (A)(A')(A")(A'")heterocyclyl,
NRi 4Ri5, (CH2)PNRi 4Ri5, -COORi 4, SORi4, SO2Ri4,
SO2NRi 4Ri5, NRi 5SO2Ri6, CORi 4, CONRi 4Ri5 and NRi
5CORi 6; wherein (A), (A'), (A") and (A'") are each
independently chosen from hydrogen and Ci-C 4 alkyl;
and each heterocyclyl of (A)(A')(A")(A'")heterocyclyl
is independently chosen from five-membered,
sixmembered, seven-membered and eight-membered
monocyclic heterocyclyl, ninemembered and ten-membered
bicyclic heterocyclyl. [0069] In formula I, when Rc is
heterocyclyl, the heterocyclyl moiety is directly
bonded through a carbon atom of the heterocyclic ring
to the moiety Z, or if Z is a bond, to the imidazole
ring of formula I . [0070] The substituents, Ri and R2
are each Ci-C 4 alkyl. The substituents, Ri and R2 can
be identical or different, branched or straight chain
alkyl substituents. [0071] The substituents, R3 and R4
are each independently chosen from the following:
hydrogen, Ci-C 6 alkyl, CrCs alkenyl, CrCs alkynyl,
CrCs cycloalkyl, CrCs cycloalkenyl, aryl, and
heterocyclyl having from four to eight ring atoms.
Each R3 and R4 can be optionally substituted with one
to three groups independently chosen from Ci-C 6
alkyl, Ci-C 6 haloalkyl, CrCs cycloalkyl, Ci-C 4
alkoxy, Ci-C 4 acyl, aryl, five- to eightmembered
monocyclic heterocyclyl, 9-, 10-membered bicyclic
heterocyclyl, amino, nitro, cyano, hydroxyl, carboxyl,
oxo, and halo. However, when Ra is -SO2R then R3 is
not hydrogen. [0072] Alternatively, R3 and R4 can be
taken together with the nitrogen atom to which they
are bonded to form a heterocyclyl moiety, wherein the
heterocyclyl formed from R3 and R4 can be a
four-membered heterocyclyl, a five-membered
heterocyclyl, a six-membered heterocyclyl, a
seven-membered heterocyclyl or an eight-membered
heterocyclyl moiety. [0073] The substituent, R5 is
hydrogen or a substituent chosen from the following:
Ci-C 4 alkyl, and C1-C4 haloalkyl. The alkyl and
haloalkyl OfR5 are optionally substituted with one to
four substituents independently chosen from C1-C4
alkoxy, hydroxyl, amino and cyano. [0074] The
substituent, R6 is hydrogen or a substituent chosen
from the following: -CRioRiiRi 2, -CR10R11COR13, Ci-C
8 alkyl, C3-Ci 0 cycloalkyl, aryl, and heterocyclyl;
wherein the alkyl, cycloalkyl, aryl, and 5-, 6-, 7-,
8-membered monocyclic heterocyclyl,and 9-, 10-membered
bicyclic heterocyclyl can be optionally substituted by
from one to three substituents independently selected
from the group consisting of C1-C4 alkyl, aryl, halo,
-OH, Ci-C 4 alkoxy, -NH2, -CN, -NO2. [0075]
Alternatively, the substituents, R 5 and R taken
together with the nitrogen 



atom to which they are bonded form a 5-, 6-, 7-,
8-membered monocyclic heterocyclyl, and 9-,
10-membered bicyclic heterocyclyl, which monocyclic
heterocyclyl, or bicyclic heterocyclyl is optionally
substituted with one or two substituents chosen from
oxo and -CONRiR 2. [0076] The substituent, R7 is
selected from the following: -COR 3, -CO2R3, - SO2R3,
and 5-, 6-, and 7-membered heterocyclyl. [0077] The
substituents, R and R9 are independently chosen from
the following: hydrogen, C1-C4 alkyl, Ci-C 4
haloalkyl, Ci-C 4 alkoxyalkyl, C2-C4 alkenyl, C3-C
cycloalkyl, aryl, 5-, 6-, 7-, 8-membered monocyclic
heterocyclyl, 9-, 10-membered bicyclic heterocyclyl,
halo, hydroxyl, Ci-C 4 alkoxy, amido, amino, cyano and
nitro. [0078] In a first alternative, the
substituents, R and R9 taken together with the
nitrogen atom to which they are bonded form a
heterocyclyl ring, which heterocyclyl ring is
optionally substituted with one to three substituents
chosen from Ci-C 4 alkyl, halo, oxo and aryl. [0079]
In a second alternative, the substituents, Rs and R9
taken together with the carbon atom to which they are
bonded form a carbocyclyl ring, which heterocyclyl
ring is optionally substituted with one to three
substituents chosen from Ci-C 4 alkyl, halo, oxo and
aryl. [0080] The substituent, Ri0 is hydrogen or Ci-C
4 alkyl; and the substituent, Rn is chosen from
hydrogen and Ci-Cs alkyl, C2-C alkenyl, C2-C4 alkynyl,
C3-CiO cycloalkyl, aryl, five-membered, six-membered,
seven-membered and eight-membered monocyclic
heterocyclyl, nine-membered and ten-membered bicyclic
heterocyclyl; wherein the alkyl, alkenyl, alkynyl,
cycloalkyl, aryl and 5 five-membered, six-membered,
seven-membered and eight-membered monocyclic
heterocyclyl, nine-membered and ten-membered bicyclic
heterocyclyl of Rn are each optionally substituted
with one to three substituents independently chosen
from Ci-C 4 alkyl, C3-C cycloalkyl, aryl, and
five-membered, sixmembered, seven-membered and
eight-membered monocyclic heterocyclyl, ninemembered
and ten-membered bicyclic heterocyclyl, halo,
hydroxyl, Ci-C 4 alkoxy, amino,guanidino, cyano,
nitro, oxo, -COORi 0, -CONR 8R9, -SO 2NR8R9, -SRi 0,
-SORi and -SO 2Ri. [0081] The substituent, Ri2 is
chosen from hydrogen, C1-C4 alkyl and C1-C4
hydroxyalkyl; and the substituent, R13 is chosen from
-OR 10 and -NR 8R9. [0082] The substituents, R14, R15
and Ri6 are each independently hydrogen or Ci- C
alkyl; or alternatively, substituents, R14 and
Ri5taken together with the nitrogen atom to which they
are bonded form a five-membered, six-membered,
seven-membered and eightmembered monocyclic
heterocyclyl, nine-membered and ten-membered bicyclic
heterocyclyl ring. [0083] In one embodiment of the
invention, in the compounds of formula I, Y is NRa or
N+RiR 2 X , wherein X is a halide ion; and Ra is
chosen from the following: hydrogen, Ci-C 6 alkyl,
cyclopropyl, -SO 2R3, -COR 3, -CONR 3R4, -CSNR 3R4,
-CO 2R3, and -(CH 2)pheterocyclyl, wherein p is zero
or 1; and m is 1 or 2; and the alkyl, aryl and
heterocyclyl of Ra are each optionally substituted
with halo, hydroxyl, cyclopropyl, acetyl or phenyl. In
this embodiment, the substituent, R3 is chosen from
C1-C5 alkyl, cyclopropyl, five-membered heterocyclyl,
six-membered heterocyclyl and aryl; wherein the aryl
substituent of Ra is optionally substituted with
cyano, nitro, halo or trifluoromethyl. [0084] In one
particular aspect of this embodiment, the radical Ra
is hydrogen, C1-C4 alkyl, 4-fluorophenyl-sulfonyl , or
-(CH 2)p-pyrimidinyl, wherein the alkyl of Ra, is
optionally substituted with cyclopropyl. [0085] In
another embodiment of the compounds of formula I, the
radical R is chosen from Ci-C alkyl, C2-C6 alkenyl,
NRsR 6, ; wherein the alkyl of Rb is optionally
substituted with aryl and R3 is aryl and R 5 is
hydrogen. The substituent, R6 is chosen from the
following: -CRioRnRi 2, -CR 10R11CORi 3, Ci-C alkyl,
C3-CiO cycloalkyl, aryl, and five-membered,
six-membered, seven-membered and eight-membered
monocyclic heterocyclyl, nine-membered and tenmembered
bicyclic heterocyclyl. The alkyl, cycloalkyl, aryl,
and heterocyclyl substituents OfR 6 are themselves
optionally substituted with from one to three
substituents independently chosen from: methyl, aryl,
halo, and hydroxyl. Additionally, in this 



embodiment, the heterocyclyl OfR 6 is optionally
substituted with a single -CONHRiR 2substituent. The
substituent, R7 is either -COR3 or a six-membered
heterocyclyl. Substituents, R and R9 are independently
chosen from: hydrogen, C1-C4 alkyl, Ci-C 2 haloalkyl,
C1-C3 alkoxyalkyl, C3-C4 cycloalkyl, -CONH 2,
five-membered monocyclic heterocyclyl, six-membered
monocyclic heterocyclyl and nine-membered bicyclic
heterocyclyl, and ten-membered bicyclic heterocyclyl;
wherein the C1-C4 alkyl and five-, and six-membered
monocyclic heterocyclyl of R and R9 are optionally
substituted with a six-membered monocyclic
heterocyclyl, or one or two methyl groups.
Alternatively, Rs and R9 taken together with the atom
to which they are bonded form a carbocyclic or
heterocyclyl ring, which carbocyclic or heterocyclyl
ring is optionally substituted with one to two
substituents independently chosen from methyl, halo,
oxo and aryl. The substituent, Ri0 in this embodiment
is either hydrogen or C1-C4 alkyl; and the
substituent, Rn is chosen from: hydrogen, C1-C5 alkyl,
C3-C10 cycloalkyl, aryl, C1-C4 alkylaryl, and
five-membered and six-membered monocyclic
heterocyclyl; wherein the alkyl, cycloalkyl, aryl, and
heterocyclyl of Ri1 are optionally substituted with
from one to three substituents independently chosen
from C1-C4 alkyl, C3-C6 cycloalkyl, aryl,
five-membered heterocyclyl, 6-membered heterocyclyl,
and nine-membered bicyclic heterocyclyl, halo,
hydroxyl, -COORi 0, -CONR 8R9, and -SO2NR8R9. [0086]
In one aspect of this embodiment, the radical, Rb is
NR5CHRn CORi 3. In a particular example of the aspect
wherein Rb is NR5CHR 1 1COR 13, the substituent, R 5
is hydrogen and R13 is NR8R9. In another example of
this aspect, the substituent, R8 is hydrogen and R9 is
methyl. In a particular aspect of this embodiment, the
radical, Rb is -NHCH(tBu)CONHCH 3. [0087] The
invention provides another embodiment of the compounds
of formula I, wherein m is an integer equal to 1 or 2
and radical, Rc is chosen from the following: halo,
Ci-C alkyl, C2-C6 alkenyl, C3-C7 cycloalkyl, C3-C7
cycloalkenyl, aryl, five-membered heterocyclyl,
six-membered heterocyclyl, seven-membered heterocyclyl
and ten-membered bicyclic heterocyclyl. The alkyl,
alkenyl, cycloalkyl, aryl and heterocyclyl of Rc are
optionally substituted with from one to three
substituents independently chosen from C1-C4 alkyl,
C1-C4 alkoxy, C1-C4 haloalkoxy, C1-C4 haloalkyl, C3-C6
cycloalkyl, aryl, five-membered heterocyclyl,
six-membered heterocyclyl, sevenmembered heterocyclyl,
halo, hydroxyl, amino, -NRi 4Ri5 -(CH 2)pNRi 4Ri5
cyano, nitro, oxo, -COORi 4, -SO2Ri4, -SO2NR14R15,
-NR15SO2R16, -CORi 4, -CONR14R15, and -NRi 5CORi
6.[0088] In another embodiment of the compounds of
formula I, Z is a bond, or Z is -(CH2)P, or -CH=CH-;
and the radical Rc is chosen from CrCs cycloalkyl,
CrCs cycloalkenyl, phenyl, five-membered heterocyclyl
and six-membered heterocyclyl, wherein the cycloalkyl,
cycloalkenyl, phenyl and heterocyclyl of Rc are
optionally substituted with from one or two
substituents independently chosen from C1-C4 alkyl,
C1-C4 alkoxy, C3-C6 cycloalkyl, halo,
trifluoromethoxy, trifluoromethyl, hydroxyl, cyano,
and an additional optional independently selected halo
substituent. [0089] In one aspect of the above
embodiment of the compounds of formula I, Z is a bond
and the radical R is optionally substituted phenyl,
wherein the phenyl of R is optionally substituted with
from one or two substituents independently chosen from
halo, methyl, methoxy, trifluoromethyl and cyano; and
the phenyl of Rc is further optionally substituted
with an additional halo substituent. In a particular
aspect of this embodiment, the radical Rc is one of
the following: phenyl, 3-chloro-4-methylphenyl,
2-chloro-4- fluorophenyl, 2-fluoro-4-chlorophenyl,
2-fluoro-4-bromophenyl, 2-fluoro-5-chlorophenyl,
2,4-difluorophenyl, 2,5-difluorophenyl,
3,5-difluorophenyl, 3,4-difluorophenyl, 2-fluoro-
4-methylphenyl, 2-fluoro-5-methylphenyl,
2-fluoro-3-methoxyphenyl, 2-fluoro-4- methoxyphenyl,
2-fluoro-4-trifluoromethylphenyl,
2-fluoro-5-trifluoromethylphenyl,
3-cyano-4-fluorophenyl,
2-fluoro-4-methyl-5-chlorophenyl,
2,4-difluoro-5-chlorophenyl, 2,4,5-trifluorophenyl,
3,4,5-tri-fluorophenyl, 2,5-difluoro-4-methoxyphenyl,
2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl,
2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl,
3-methyl-4-fluorophenyl, 2-fluoro-3-chlorophenyl,
3-trifluoromethylphenyl, 3-methylphenyl,
3-fluoro-4-methylphenyl, 3-methyl-4-fluorophenyl,
3-chloro-4- fluorophenyl and 3-fluoro-4-chlorophenyl.
[0090] In a particular aspect of the above embodiment
of the compounds of formula I, Z is a bond and the
radical Rc is chosen from phenyl,
2-fluoro-4-chlorophenyl, 2-fluoro-4-bromophenyl,
2,4-fluoro-5-chlorophenyl, and 2,4,5-trifluorophenyl. 



[0091] In another aspect of the above embodiment of
the compounds of formula I, Z is a bond and the
radical Rc is chosen from the following: C2-C6 alkyl,
C2-C8 alkenyl, C3-C8 cycloalkyl, CrCs cycloalkenyl,
five-membered heterocyclyl, and six-membered
heterocyclyl. In this aspect of the above embodiment
of the compounds of formula I, the alkyl, cycloalkyl,
cycloalkenyl and heterocyclyl of Rc are optionally
substituted with from one to two substituents
independently chosen from C1-C4 alkyl, methoxy,
trifluoromethyl, C3-C6 cycloalkyl, halo, hydroxyl and
cyano.[0092] In a particular aspect of this
embodiment, the radical Rc is chosen from ethyl,
n-propyl, isopropyl, 1,2-dimethylpropyl, isobutyl,
3,3-dimethylbutyl, n-pentyl, nhexyl,
l-methyl-2,2,2-trifluoroethyl, cyclopropylethyl,
ethenyl, propen-1-yl, propen-2-yl,
2-methylpropen-l-yl, 3,3-dimethylbut-2-en-2-yl,
2-methylpropen-l-yl, 1-penten-l-yl, 1- hexen-1-yl,
3-methoxypropyl, cyclopropyl, cyclopentyl,
cyclopentenyl, cyclohexyl, 4-methylcyclohexyl,
4,4,-difluorocyclohexyl,
l,4-dioxaspiro[4.5]dec-7-en-7-yl, cyclohexen-1-yl,
4-methylcyclohexen-l-yl, 4-tert-butyl-cyclohexen-l-yl,
cycloheptyl, cyclohepten-1-yl, thiophen-3-ylethyl and
2-(thiophen-3-yl)ethen-l-yl. [0093] In a particular
aspect of the above embodiment of the compounds of
formula I, the radical Rc is chosen from
dihydropyran-2-yl, tetrahydropyran-2-yl,
dihydropyran-4-yl, piperidin-4-yl, pyridin-2-yl,
3,4-dihydropiperidin-4-yl, pyridin-3-yl, pyridin-4-yl,
3-fluoro-pyridin-4-yl, pyrimidin-5-yl,
l-methylpyrazol-4-yl, 3,5-dimethylisoxazol-4-yl,
thiophen-2-yl, thiophen-3-yl, 4-methylthiophen-3-yl,
furan-2- yl, 5-methylfuran-2-yl, furan-3-yl,
thiazol-2-yl, benzofuran-2-yl, benzothiophen-3-yl,
benzo[d][l,3]dioxol-5-yl and
2,3-dihydrobenzo[b][l,4]dioxin-6-yl. [0094] The
present invention further provides pharmaceutically
acceptable salts, acids salts, solvates (including
hydrates) and stereoisomers of the compounds having
the structure of formula I . Also provided are
mixtures of stereoisomers of the compounds having the
structure of formula I wherein the mixture can include
equal quantities of each stereoisomer, or the mixture
can contain an excess of one stereoisomer over
another. [0095] In one embodiment of the invention,
the compounds having the structure of formula I bind
one or more cannabinoid receptors such as, without
limitation the CB 1 or CB2 receptor. [0096] Certain
compounds of the invention exhibit an EC50 for the CB2
receptor of from about 0.1 nM to about 10 mM; or from
about 1 nM to about 1 mM; or from about 5 nM to about
500 nM. [0097] As used herein, a cannabinoid
receptor-associated disease, condition or disorder is
any disease, condition or disorder that is preventable
or treatable by modulation of a cannabinoid receptor,
such as and without limitation, CB2 or CBl. The
modulation can be activation by an agonist, or
inhibition by an inverse agonist. The cannabinoid
receptor can be any mammalian cannabinoid receptor,
such as but not limited to, a human cannabinoid
receptor or a rat cannabinoid receptor. In one aspect,
the compounds of theinvention having the structure of
formula I are cannabinoid receptor agonists that
activate a cannabinoid receptor. [0098] The
cannabinoid receptor-associated disease, condition or
disorder can be any cannabinoid receptor-associated
disease, condition or disorder, such as and without
limitation: pain, inflammation, immunomodulation and
pruritis; and can also include osteoclastogenesis. The
cannabinoid receptor-associated disease, condition or
disorder can also be obesity. [0099] The cannabinoid
receptor-associated pain can be neuropathic pain,
somatic pain, visceral pain, cutaneous pain, ocular
pain, otic pain, diabetic pain, pain associated with
inflammatory bowel disease or irritable bowel
syndrome, break-through cancer pain, metastatic cancer
pain, virally-induced pain (such as AIDS-associated
pain), or chemotherapy-induced pain. [00100] The
cannabinoid receptor-associated inflammation can be
otic or ocular inflammation due to any of a variety of
causes; inflammation due to rheumatoid arthritis,
eczema, atopic dermatitis, inflammatory bowel disease,
irritable bowel syndrome, kidney dialysis, insect
bites or the inflammation can be inflammation caused
by autoimmunity. [00101] The cannabinoid
receptor-associated pruritis can be opioid-induced
pruritis, where in the pruritis is caused by use or
abuse of an opioid, such as morphine. [00102] The
cannabinoid receptor can be any mammalian cannabinoid
receptor, such as but not limited to, a human
cannabinoid receptor or a rat cannabinoid receptor. In
one aspect, the compounds of the invention having the
structure of formula I are 



cannabinoid receptor agonists that activate a
cannabinoid receptor. [00103] In some embodiments, a
particular dose and route of administration of the
compound can be chosen by a clinician to completely
prevent or cure the disease, condition or disorder. In
other embodiments a particular dose and route of
administration of the compound chosen by the clinician
ameliorates or reduces one or more symptoms of the
disease, condition or disorder. [00104] As used
herein, "effective amount" or "sufficient amount" of
the synthetic peptide amide of the invention refers to
an amount of the compound as described herein that may
be therapeutically effective to inhibit, prevent, or
treat a symptom of a particular disease, disorder,
condition, or side effect. [00105] As used herein,
"pharmaceutically acceptable" refers to compounds,
materials, compositions, and/or dosage forms which
are, within the scope of soundmedical judgment,
suitable for contact with the tissues of human beings
and animals without severe toxicity, irritation,
allergic response, or other complications,
commensurate with a benefit-to-risk ratio that is
reasonable for the medical condition being treated.
[00106] As used herein, a "pharmaceutically acceptable
salt" refers to a derivative of a compound wherein the
parent compound is modified by making an acid or a
base salt thereof. Examples of pharmaceutically
acceptable salts include, but are not limited to,
mineral or organic acid salts of basic residues such
as amines; alkali or organic salts of acidic residues
such as carboxylic acids and the like. [00107] The
pharmaceutically acceptable salts include the
conventional non-toxic salts or the quaternary
ammonium salts of the parent compound formed, for
example, from non-toxic inorganic or organic acids.
For instance, such conventional non-toxic salts
include those derived from inorganic acids such as
hydrochloric, hydrobromic, sulfuric, sulfamic,
phosphoric, nitric acids and the like; and the salts
prepared from organic acids such as acetic, propionic,
succinic, glycolic, stearic, lactic, malic, tartaric,
citric, ascorbic, pamoic, maleic, hydroxymaleic,
phenylacetic, glutamic, benzoic, salicylic,
sulfanilic, 2- acetoxybenzoic, fumaric,
toluenesulfonic, methanesulfonic, ethane disulfonic,
oxalic, isethionic acids, and the like. These
physiologically acceptable salts are prepared by
methods known in the art, e.g., by dissolving the free
amine bases with an excess of the acid in aqueous
alcohol, or neutralizing a free carboxylic acid with
an alkali metal base such as a hydroxide, or with an
amine. Thus, a pharmaceutically acceptable salt of a
synthetic peptide amide can be formed from any such
peptide amide having either acidic, basic or both
functional groups. For example, a peptide amide having
a carboxylic acid group, may in the presence of a
pharmaceutically suitable base, form a carboxylate
anion paired with a cation such as a sodium or
potassium cation. Similarly, a peptide amide having an
amine functional group may, in the presence of a
pharmaceutically suitable acid such as HCl, form a
salt. [00108] Pharmaceutically acceptable carriers
used in parenteral preparations of the compounds of
formula I include aqueous vehicles, nonaqueous
vehicles, antimicrobial agents, isotonic agents,
buffers, antioxidants, local anesthetics, suspending
and dispersing agents, emulsifying agents,
sequestering or chelating agents and other
pharmaceutically acceptable substances. [00109]
Examples of aqueous vehicles include sodium chloride
for injection, Ringers solution for injection,
isotonic dextrose for injection, sterile water for
injection,dextrose and lactated Ringers solution for
injection. Nonaqueous parenteral vehicles include
fixed oils of vegetable origin, cottonseed oil, corn
oil, sesame oil and peanut oil. Antimicrobial agents
in bacteriostatic or fungistatic concentrations must
be added to parenteral preparations packaged in
multiple dose containers which include phenols or
cresols, mercurials, benzyl alcohol, chlorobutanol,
methyl and propyl p-hydroxybenzoic acid esters,
thimerosal, benzalkonium chloride and benzethonium
chloride. Isotonic agents include sodium chloride and
dextrose. [00110] Buffers include phosphate and
citrate. Antioxidants include sodium bisulfite. Local
anesthetics include procaine hydrochloride. [00111]
Suspending and dispersing agents include sodium
carboxymethylcelluose, hydroxypropyl methylcellulose
and polyvinylpyrrolidone. [00112] Emulsifying agents
include Polysorbate 80 (Tween 80). A sequestering or
chelating agent of metal ions such as EDTA can also be
incorporated. Pharmaceutical carriers also include
ethyl alcohol, polyethylene glycol and propylene
glycol for water miscible vehicles and the pH can be
adjusted to a physiologically compatible pH by 



addition of sodium hydroxide, hydrochloric acid,
citric acid or lactic acid. [00113] The pharmaceutical
compositions that include the compounds of formula I
of the invention can be delivered or administered
intravenously, transdermally, transmucosally,
intranasally, subcutaneously, intramuscularly, orally
or topically (such as for example to the eye). The
compositions can be administered for prophylaxis or
treatment of individuals suffering from, or at risk of
a disease or a disorder. Prophylaxis is defined as a
measure designed to preserve the health of an
individual. [00114] For therapeutic applications, a
pharmaceutical composition is typically administered
to a subject suffering from a disease, condition or
disorder, in an amount sufficient to inhibit, prevent,
or ameliorate the disease or disorder. An amount
adequate to accomplish this is defined as a
"therapeutically effective dose." [00115] The
pharmaceutical compositions of the invention can be
administered to a mammal for prophylactic or
therapeutic purposes in any of the above-described
formulations and delivery modes. The mammal can be any
mammal, such as a domesticated or feral mammal, or
even a wild mammal. The mammal can be any mammal, such
as for instance a primate, ungulate, canine or feline.
For instance, and without limitation, the mammal can
be a pet or companion animal, such as a dog or a cat;
a high-value mammal such as a thoroughbred or show
animal; a farm animal, such as acow, a goat, a sheep
or pig; or a primate such as an ape or monkey. In one
embodiment, the mammalian cannabinoid receptor is a
human cannabinoid receptor, such as a CB 1 or a CB2
receptor. [00116] Without wishing to be bound by any
particular theory, it is believed that due to their
ability to bind and modulate the activity of the CB2
receptor, the compounds of the present invention are
useful in the treatment of conditions or disorders
that include, but are not limited to, inflammatory
diseases such as rheumatoid arthritis, systemic lupus
erythematosus, Crohn's disease, psoriasis, eczema,
multiple sclerosis, diabetes and thyroiditis. [00117]
Certain compounds of the invention can also be used in
the treatment of disorders that include, but are not
limited to, pain (e.g. inflammatory pain, visceral
pain, postoperative pain, cancer pain, neuropathic
pain, musculoskeletal pain, dysmenorrhea, menstrual
pain, migraine, headache); skin disorders (e.g.
sunburn, dermatitis, pruritis); lung disorders (e.g.
chronic obstructive pulmonary disease, cough, asthma,
bronchitis); ophthalmic disorders (e.g. glaucoma,
retinitis, reinopathies, uveitis, conjunctivitis);
gastrointestinal disorders (e.g. ulcerative colitis,
irritable bowel syndrome, coeliac disease,
inflammatory bowel disease, gastroesophageal reflux
disease, organ transplant, nausea, emesis);
cardiovascular disorders (e.g. stroke, cardiac arrest,
atherosclerosis, myocardial ischemia);
neurodegenerative, neuroinflammatory or psychiatric
disorders (e.g. senile dementia, Alzheimer's disease,
vascular dementia, amyotrophic lateral sclerosis,
neuroinflammation, tinnitus); bladder disorders (e.g.
bladder hyper-reflexia, cystitis) and cancer, such as
for instance, lymphoblastic leukemia and lymphoma,
acute myelogenous leukemia, chronic lymphocytic
leukemia, glioma, skin cancer, breast cancer, prostate
cancer, liver cancer, kidney cancer, lung cancer,
pancreatic cancer. [00118] In addition, certain
compounds of the invention can be used to modulate
bone formation and/or resorption for treating
conditions including, but not limited to, ankylosing
spondylitis, gout, arthritis associated with gout,
osteoarthritis and osteoporosis. Certain compounds of
the invention can also be used for the treatment of
neuropathic pain including but not limited to diabetic
neuropathy, fibromyalgia, lower back pain, sciatica,
pain from physical trauma, cancer, amputation, toxins
or chronic inflammatory conditions. The compounds of
the invention and their pharmaceutically acceptable
salts can be administered in a standard manner, for
example orally, parentarally, sublingually,dermally,
transdermally, rectally, or via inhalation, or by
buccal, nasal, ocular or otic administration. General
Methods [00119] All reactions involving moisture
sensitive compounds were carried out under an
anhydrous nitrogen or argon atmosphere. All reagents
were purchased from commercial sources and used
without further purification. Unless otherwise noted,
the starting materials used in the examples were
obtained from readily available commercial sources or
synthesized by standard methods known to those skilled
in the art of organic synthesis. Reactions performed
under microwave irradiation conditions were carried
out in a Biotage Initiator(r) 60 microwave system
(Charlottesville, VA; model no. 10986-22V) 



with a 300 Watt magnetron. Normal phase chromatography
and reverse phase chromatography was performed on an
ISCO CombiFlash (r) Companion (r) , CombiFlash (r)
Companion/TS (r) system (Teledyne Isco, Inc., Lincoln,
NE) or ISCO CombiFlash (r) Sq 16x. Reverse phase
chromatography was also performed on a Waters
Autopurification System with 3100 Mass Detector. The
HPLC column was a Waters XBridge Cl 8 5 mm OBD 19x150
mm; eluents were A: water with 0.1% formic acid and B:
acetonitrile with 0.1% formic acid. Gradient elution
was from 5% B - 95% B. The total run time was 13
minutes. Mass spectra (MS) data were acquired on the
Waters SQ Detector/3100 Mass detector using
electrospray techniques or a Waters ZQ mass
spectrometer with a Waters 600 HPLC pump and a 2487 UV
detector and a 1525u binary LC pump with integrated
degasser. [00120] Compounds were also characterized by
their LCMS-Electrospray/chemical ionization mass
spectra (LC ESCI-MS) on one of the following systems:
[00121] (1) Waters HPLC-MS system (Waters Corp.,
Milford, MA) equipped with a 2767 Sample Manager, 2545
Binary Gradient Module, SFO System Fluidics Organizer,
2996 Photodiode Array Detector and 3100 Mass Detector.
Data were collected across a range of wavelengths from
220-280nm in positive ESCI mode. Spectra were scanned
from 100-1400 atomic mass units (amu). The HPLC column
was a Waters XBridge Cl 8 3.5mm 4.6x30mm; eluents were
A: water with 0.1% formic acid and B: acetonitrile
with 0.1% formic acid. Gradient elution was from 5% B
- 95% B over 2.3 minutes with an initial hold of 0.2
minutes and a final hold at 95% B of 0.5 minutes. The
total run time was four minutes.[00122] (2) Waters
(Waters Corporation, Milford, MA) UPLC-MS system
equipped with an Acquity Sample Manager, Acquity
Binary Solvent Manager, Acquity Photodiode Array
Detector, Acquity Evaporative Light Scattering
Detector and SQ Detector. Data were collected at 220nm
and 254nm and in positive electrospray-chemical
ionization mode. The UPLC column used was a Waters
Acquity UPLC BEH C18 1.7um 2.1x50mm. Spectra were
scanned from 100-1400 amu. The eluents were A: water
with 0.1% formic acid and B: acetonitrile with 0.1%
formic acid. Gradient elution from 5% B to 95% B over
0.8 minutes was used with a final hold at 95% B of 0.2
minutes at a flow rate of 0.8 milliliters per minute.
Total run time was 1.5 minutes. [00123] Nuclear
magnetic resonance spectra were recorded using a
Bruker Avance spectrometer (DPX400 Shielded), a Jeol
ECX 400 MHz spectrometer or a Bruker Avance III (400
MHz shielded) spectrometer equipped with a Gradient
Multinuclear Broadband Fluorine Observe (BBFO) probe.
Spectra were acquired in the indicated solvent.
Chemical shifts (d) are given in ppm (parts per
million upfield or downfield from TMS defined as 0
ppm). Coupling constants J are in hertz (Hz). Peak
shapes in the NMR spectra are indicated by symbols 'q'
(quartet), 't' (triplet), 'd' (doublet), 's'
(singlet), 'br s' (broad singlet), 'br' (broad) 'm'
(multiplet) and 'br d' (broad doublet). [00124]
Abbreviations used herein: [00125] AcOH Acetic acid
[00126] Boc ?er?-butyloxycarbonyl [00127] Celite
Diatomaceous earth [00128] DAST (Diethylamino)sulfur
trifluoride [00129] DBU
l,8-Diazabicyclo[5,4,0]undec-7-ene [00130] DCM
Dichloromethane [00131] DIPEA
N,N-Diisopropylethylamine [00132] DMF
Dimethylformamide [00133] DCE Dichloroethane [00134]
DIEA N,N-Diisopropylethylamine [00135] EDCI
N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide [00136]
eq. Equivalent [00137] EtOAc Ethyl acetate[00138] HBTU
O-(Benzotriazol- 1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate [00139] HCl Hydrochloric acid
[00140] HOAc Acetic acid [00141] HOBt
N-hydroxybenzotriazole [00142] iPrOH Isopropanol
[00143] KH Potassium hydride 



[00144] LiOH Lithium hydroxide [00145] MeCN
Acetonitrile [00146] MeOH Methanol [00147] NBS
N-bromosuccinimide [00148] NCS N-chlorosuccinimide
[00149] Pd-(dppf)Cl 2
Dichloro[l,r-bis(diphenylphosphino)ferrocene]
palladium (II) [00150] Pd(Ph3P)4
Tetrakis(triphenylphosphine) palladium(O) [00151] Ph3P
Triphenylphosphine [00152] TBAI Tetrabutylammonium
iodide [00153] TBTU O-(Benzotriazol-
1-yl)-N,N,N',N'-tetramethyluronium tetrafluoroborate
[00154] t-BuLi tert-Butyl lithium [00155] TEA
Triethylamine [00156] TFA Trifluoroacetic acid [00157]
THF Tetrahydrofuran[00158] General Synthetic Schemes
Scheme 1 1-6 1-7[00159] Diethoxyacetonitrile (Compound
1-1) reacts with a 3-iminopropionate ester 1-2 to
provide the acetal 1-3. The acetal is converted to the
aldehyde 1-4 in acidic conditions such as in the
presence of acetic acid. Reductive animation of 1-4
with 1-5 using an appropriately protected
hydroxylamine (1-5, PG = protecting group, such as
benzyl), provides 1-6. [00160] Conversion of the
alcohol to a chloride, 1-7, is accomplished by
reaction with a chlorinating reagent such as thionyl
chloride. Upon heating with the appropriate base, the
compound of formula 1-7 cyclizes to 1-8. Bromination
of 1-8 using NBS or bromine provides ester 1-9.
(Alternatively, chlorination of 1-8 is accomplished by
reacting with NCS). [00161] Hydrolysis of the ester to
the acid 1-10 using, for example, a base such as
lithium hydroxide followed by coupling of an amine to
the acid using a coupling reagent such as EDCI or TBTU
or HBTU yields the desired amide 1-1 1. Alternatively,
treatment of acid 1-10 with a chlorination reagent
such as thionyl chloride provides acid chloride 1- 14
which is then treated with an amine to provide
compound of formula 1-11. [00162] Coupling of the
bromide 1-11 with a boronic acid under Suzuki reaction
conditions gives 1-12. The protecting group is then
removed using conditions appropriate to the particular
protecting group, to provide compound 1-13. See
Protective Groups in Organic Synthesis. 2nd Ed.
Greene, Theodora W.; Wuts, Peter G. M. USA. (1991),
473 pp. Publisher: John Wiley and Sons, Inc., New
York, N.Y. [00163] In scheme 2, below, treatment of a
compound of formula 2-1 with an isothiocyanate or an
isocyanate (for example 2-fluorophenylisocyanate)
provides 2-2. Alternatively, the amine 2-1 is acylated
with a chloro formate derivative or an acid chloride,
or sulfonylated with a sulfonyl chloride under basic
conditions (such as triethylamine) to give 2-3, 2-4 or
2-5, respectively. In another alternative, the amine
of 2- 1 is treated with a carboxylic acid using a
coupling reagent such as EDCI to provide 2-4. [00164]
Reductive amination of 2-1 with an aldehyde or ketone
in the presence of a hydride source such as sodium
triacetoxyborohydride provides 2-6. Treatment of a
compound of formula 2-1 with
l-ethoxycyclopropoxy)trimethylsilane provides a
compound of formula 2-7. In still another alternative,
compound 2-1 is treated with a halogenated heterocycle
such as 2-chloropyrimidine to provide 2-8.Scheme 2
[00165] As shown in scheme 3, below, intermediate 3-1
is reacted with a diborane such as
bis(pinacolato)diboron using an appropriate metal
catalyst (such as Pd-(dppf)Cl2 or Pd(Ph3P)4) to give
3-2, which in turn, is treated with an alkyl or aryl
halide such as benzyl bromide to provide 3-3.
Alternatively, intermediate 3-1 is reacted with a
boronic acid or boronic pinacol ester (for example
phenylboronic acid) using an appropriate metal
catalyst such as palladium acetate or Pd(Ph P) to
provide 3-4.Scheme 3 Scheme 4[00166] Treatment of a
compound of formula 3-1 with a vinyl tin or borane
using an appropriate metal catalyst (such as
Pd-(dppf)Cl 2 or Pd(PhSP) ) provides compound 4-2.
Alternatively, intermediate 3-1 is reacted with a
substituted alkyne such as ethynyl benzene or
3-ethynyl pyridine using an appropriate metal catalyst
such as, for instance, CuI with triphenylphosphine and
a base for example K2CO3 to provide 4-3. Treatment of 



a compound of formula 4-2 with hydrogen gas under
pressure in the presence of a metal catalyst such as
palladium on carbon provides compound 4-4. Treatment
of 3-1 with an organozinc compound such as 2-thiazolyl
bromide in the presence of a catalyst such as Pd-
(dppf)Cl2 or PdCl2(Ph3P) 2 and CuI provides a compound
of formula 4-5. Scheme 5 [00167] Treatment of a
compound of formula 3-1 with a base such as ?er?-butyl
lithium or isopropyl magnesium chloride followed by an
electrophile such as a Weinreb amide or aldehyde
provides compounds 5-1 and 5-2. Scheme 6 [00168]
Treatment of a compound of formula 6-1 with methyl
iodide provides a compound of formula 6-2. Scheme
7[00169] Treatment of a compound of formula 7-1 with a
Grignard reagent such as isopropyl magnesium chloride
and N,O-dimethylhydroxylamine provides a compound of
formula 7-2. Reaction of a Grignard reagent, such as
neopentylmagnesium chloride, with compound 7-2
provides a compound of formula 7-3. [00170] Treatment
of a compound of formula 8-1 shown in Scheme 8, below,
with an amino ester, such as methyl
2-amino-3,3-dimethylbutanoate, and a coupling reagent
such as EDC or TBTU provides compound 8-2. Compound
8-2 is hydrolyzed with a base such as lithium
hydroxide to provide the carboxylic acid 8-3. Scheme 8
[00171] Treatment of compound 8-3 with an amidoxime
derivative such as (Z)-N'- hydroxyacetimidamide
provides 8-4 which upon reaction with fluoride anion
(for example TBAF) yields compound 8-5. Alternatively,
reacting a compound of formula 8-3 with anamine such
as ethylamine using a coupling reagent such as TBTU or
EDC provides a compound of formula 8-6. Scheme 9
[00172] Treatment of compound 8-3 with a hydrazide
such as acetohydrazide and a coupling reagent such as
TBTU or EDC provides 9-1, which then provides 9-2 upon
further treatment with Burgess reagent. Scheme 10 1 0
- 1 [00173] Treatment of a compound of formula 10-1
with an amine such as methylamine hydrochloride and a
coupling reagent such as TBTU or EDC provides compound
10-2. Removal the protecting group (for example, a
?er?-butyloxycarbonyl group, removed with an acid,
such at TFA) yields a compound of formula 10-3.
[00174] As shown in Scheme 11, below, treatment of a
compound of formula 2-1 with a substituted boronic
acid or dioxaborolane such as
l,4-dioxaspiro[4.5]dec-7-en-8- ylboronic acid provides
a compound of formula 11-1. Reduction of the double
bond with hydrogen gas using a metal catalyst such as
palladium on carbon followed by treatmentwith acid
such as hydrogen chloride gives compound of formula
11-2. Treatment of 11-2 with a fluorinating reagent
such as DAST provides compound 11-3. Scheme 1 1 m= 1,2
n=0, 1,2 [00175] EXAMPLE 1: Preparation of
fSJ-tert-butyl l-(3.3-dimethyl-l-
(methylamino)-l-oxobutan-2-ylcarbamoyl)-3-phenyl-5,6-d
ihvdroimidazorL5-alpyrazine- 7(8H)-carboxylate
(Compound 1). [00176] Step 1: Preparation of methyl
4-(diethoxymethyl)-lH-imidazole-5- carboxylate
(Intermediate IB). To a stirred suspension of 30-35%
KH (7.90 g) in 40 mL anhydrous diglyme at -200C was
added a solution of diethoxyacetonitrile (Intermediate
IA, 6.20 g, 46.6 mmol) and methyl isocyanoacetate
(4.96 g, 65.2 mmol) in 25 mL of anhydrous diglyme. The
resulting mixture was heated to 70-80 0C and stirred
overnight. The mixture was cooled to room temperature
and quenched with saturated NH4Cl solution. DCM was
added and the layers were separated. The mixture was
further extracted with DCM. The combined organic
extracts were dried over anhydrous MgSO , filtered and
concentrated under reduced pressure to give brown oil.
Cold ether was added to the residue and the resulting
white precipitate was filtered, washed with cold ether
and dried to give the desired product Intermediate IB
(5.65g, 53%) as a white solid.CONTROL CHANNEL FORMAT
INDICATOR FREQUENCY MAPPING CROSS-REFERENCE TO RELATED
APPLICATIONS [0001] This application claims the
benefit of U.S. Provisional Patent application Serial
No. 60/945,293 entitled "FREQUENCY MAPPING AND
TRANSMISSION 



STRUCTURE OF DL ACK AND CCFI" which was filed June 20,
2007. The entirety of the aforementioned application
is herein incorporated by reference. BACKGROUND I.
Field [0002] The following description relates
generally to wireless communications, and more
particularly to frequency mapping of control channel
format indicators and downlink acknowledgement
signals. II. 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), 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 base stations via transmissions on
forward and reverse links. The forward link (or
downlink) refers to the communication link from base
stations to mobile devices, and the reverse link (or
uplink) refers to the communication link from mobile
devices to base stations. Further, communications
between mobile devices and base stations 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 base stations with
other base stations) in peer-to-peer wireless network
configurations. [0005] MIMO systems commonly employ
multiple (NT) transmit antennas and multiple (NR)
receive antennas for data transmission. The antennas
can relate to both base stations and mobile devices,
in one example, allowing bi-directional communication
between the devices on the wireless network. In this
regard, communications over the antenna can often
interfere where similar frequencies are utilized by
neighboring cells or sectors. Control channel format
indicator (CCFI) allows for specification of a control
channel structure, and is thus utilized to decode the
control channel and/or shared channel. To this end,
each receiver should be able to decode the CCFI at
least to obtain the channel structures. SUMMARY [0006]
The following presents a simplified summary of one or
more embodiments in order to provide a basic
understanding of such embodiments. This summary is not
an extensive overview of all contemplated embodiments,
and is intended to neither identify key or critical
elements of all embodiments nor delineate the scope of
any or all embodiments. Its sole purpose is to present
some concepts of one or more embodiments in a
simplified form as a prelude to the more detailed
description that is presented later. [0007] In
accordance with one or more embodiments and
corresponding disclosure thereof, various aspects are
described in connection with facilitating frequency
mapping of control channel format indicator (CCFI) and
downlink (DL) acknowledgement (ACK) to allow for
frequency and spatial diversity over multiple transmit
antennas. The diversity can be achieved both by
providing scrambling of the CCFI as well as providing
a reuse factor over the bandwidth utilized to transmit
the CCFI, and the DL ACK can be based at least in part
on the CCFI. In one example, CCFI and/or DL ACK can be
mapped to pairs of adjacent subcarriers, which can be
scrambled and shifted according to a cell identifier.
[0008] According to related aspects, a method for
transmitting control channel format information in
wireless communications networks is provided. The
method cancomprise generating CCFI data that defines a
structure of control channels subsequently transmitted
over one or more antennas. Further, the method can
include selecting subcarriers of bandwidth over which
the CCFI data is spread based at least in part on 



shifting subcarriers utilized according to a cell
identifier and transmitting the CCFI data over the
selected subcarriers of bandwidth. [0009] Another
aspect relates to a wireless communications apparatus.
The wireless communications apparatus can include at
least one processor configured to select a portion of
bandwidth for spreading CCFI data for one or more
antennas based at least in part on a cell identifier
and transmit the CCFI data over the portion of
bandwidth. The wireless communications apparatus can
also include a memory coupled to the at least one
processor. [0010] Yet another aspect relates to a
wireless communications apparatus that transmits
control channel format information in wireless
communications networks. The wireless communications
apparatus can comprise means for generating CCFI data
that defines a structure of subsequently transmitted
control channels. The wireless communications
apparatus can additionally include means for selecting
a portion of bandwidth over which the CCFI data is
spread based at least in part on reusably shifting
over the bandwidth according to a cell identifier and
means for transmitting the CCFI data over the selected
portion of bandwidth. [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 generate CCFI data that
defines a structure of control channels subsequently
transmitted over one or more antennas. The
computer-readable medium can also comprise code for
causing the at least one computer to select
subcarriers of bandwidth over which the CCFI data is
spread based at least in part on shifting subcarriers
utilized according to a cell identifier. Moreover, the
computer-readable medium can comprise code for causing
the at least one computer to transmit the CCFI data
over the selected subcarriers of bandwidth. [0012]
According to a further aspect, a method for receiving
control channel format information in wireless
communications networks is provided. The method can
comprise receiving an initial portion of bandwidth in
a time transmit interval (TTI) from a transmitting
cell. The method can further include detecting
frequency location ofCCFI data throughout the portion
of bandwidth and identifying the transmitting cell
based at least in part on the location of CCFI data in
the portion of bandwidth. [0013] Another aspect
relates to a wireless communications apparatus. The
wireless communications apparatus can include at least
one processor configured to detect frequency location
of CCFI data in a received signal and identify a
transmitter of the CCFI data based at least in part on
the frequency location. The wireless communications
apparatus can also include a memory coupled to the at
least one processor. [0014] Yet another aspect relates
to a wireless communications apparatus for receiving
control channel format information in a wireless
communications network. The wireless communications
apparatus can comprise means for determining frequency
location of CCFI data throughout a received portion of
bandwidth. The wireless communications apparatus can
additionally include means for identifying a
transmitting cell based at least in part on the
location of CCFI data in the portion of bandwidth.
[0015] 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 an initial portion of bandwidth in
a TTI from a transmitting cell. The computerreadable
medium can also comprise code for causing the at least
one computer to detect frequency location of CCFI data
throughout the portion of bandwidth. Moreover, the
computer-readable medium can comprise code for causing
the at least one computer to identify the transmitting
cell based at least in part on the location of CCFI
data in the portion of bandwidth. [0016] To the
accomplishment of the foregoing and related ends, the
one or more embodiments 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 aspects of the one or more embodiments.
These aspects are indicative, however, of but a few of
the various ways in which the principles of various
embodiments may be employed and the described
embodiments are intended to include all such aspects
and their equivalents. BRIEF DESCRIPTION OF THE
DRAWINGS 



[0017] FIG. 1 is an illustration of a wireless
communication system in accordance with various
aspects set forth herein.[0018] FIG. 2 is an
illustration of an example communications apparatus
for employment within a wireless communications
environment. [0019] FIG. 3 is an illustration of an
example wireless communications system that
effectuates communicating CCFI data and/or DL ACK over
selected frequencies. [0020] FIG. 4 is an illustration
of an example configuration for selecting frequencies
for transmitting CCFI and/or DL ACK data. [0021] FIG.
5 is an illustration of an example methodology that
facilitates selecting frequency for CCFI and/or DL ACK
data. [0022] FIG. 6 is an illustration of an example
methodology that facilitates receiving and
interpreting frequency selective CCFI data and/or DL
ACK. [0023] FIG. 7 is an illustration of an example
mobile device that facilitates interpreting CCFI data
and/or DL ACK. [0024] FIG. 8 is an illustration of an
example system that facilitates transmitting frequency
selective CCFI data and/or DL ACK. [0025] FIG. 9 is an
illustration of an example wireless network
environment that can be employed in conjunction with
the various systems and methods described herein.
[0026] FIG. 10 is an illustration of an example system
that generates and transmits frequency selective CCFI
data and/or DL ACK. [0027] FIG. 11 is an illustration
of an example system that determines location of CCFI
data and/or DL ACK and identifies a transmitting cell.
DETAILED DESCRIPTION [0028] Various embodiments are
now described with reference to the drawings, wherein
like reference numerals are used to refer to like
elements throughout. 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 embodiments. It may be evident,
however, that such embodiment(s) can be practiced
without these specific details. In other instances,
well-known structures and devices are shown in block
diagram form in order to facilitate describing one or
more embodiments. [0029] As used in this application,
the terms "component," "module," "system," and the
like are intended to refer to a computer-related
entity, either hardware, firmware, a combination of
hardware and software, software, or software in
execution. For example, a component can be, but is not
limited to being, a process running on aprocessor, 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 can
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 can communicate by way of local and/or
remote processes such as in accordance with a signal
having one or more data packets (e.g., 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). [0030] Furthermore, various
embodiments are described herein in connection with a
mobile device. A mobile device can also be called a
system, subscriber unit, subscriber station, mobile
station, mobile, remote station, remote terminal,
access terminal, user terminal, terminal, wireless
communication device, user agent, user device, or user
equipment (UE). A mobile device can be a cellular
telephone, 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,
computing device, or other processing device connected
to a wireless modem. Moreover, various embodiments are
described herein in connection with a base station. A
base station can be utilized for communicating with
mobile device(s) and can also be referred to as an
access point, Node B, , evolved Node B (eNode B or
eNB), base transceiver station (BTS) or some other
terminology. [0031] Moreover, various aspects or
features described herein can be implemented as a
method, apparatus, or article of manufacture using
standard programming and/or engineering techniques.
The term "article of manufacture" as used 



herein is intended to encompass a computer program
accessible from any computerreadable device, carrier,
or media. For example, computer-readable media can
include but are not limited to magnetic storage
devices (e.g. , hard disk, floppy disk, magnetic
strips, etc.), optical disks (e.g., compact disk (CD),
digital versatile disk (DVD), etc.), smart cards, and
flash memory devices (e.g., EPROM, card, stick, key
drive, etc.). Additionally, various storage media
described herein can represent one or more devices
and/or other machine-readable media for storing
information. The term "machinereadable medium" can
include, without being limited to, wireless channels
and various other media capable of storing,
containing, and/or carrying instruction(s) and/or
data. [0032] The techniques described herein may be
used for various wireless communication systems such
as code division multiple access (CDMA), time division
multiple access (TDMA), frequency division multiple
access (FDMA), orthogonal frequency division multiple
access (OFDMA), single carrier frequency domain
multiplexing (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. 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 802.1 1 (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 an upcoming 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). CDMA2000
and UMB are described in documents from an
organization named "3rd Generation Partnership Project
2" (3GPP2). [0033] Referring now to Fig. 1, a wireless
communication system 100 is illustrated in accordance
with various embodiments presented herein. System 100
comprises a base station 102 that can include multiple
antenna groups. For example, one antenna group can
include antennas 104 and 106, another group can
comprise antennas 108 and 110, and an additional group
can include antennas 112 and 114. Two antennas are
illustrated for each antenna group; however, more or
fewer antennas can be utilized for each group. Base
station 102 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.[0034] Base
station 102 can communicate with one or more mobile
devices such as mobile device 116 and mobile device
122; however, it is to be appreciated that base
station 102 can communicate with substantially any
number of mobile devices similar to mobile devices 116
and 122. Mobile devices 116 and 122 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 100.
As depicted, mobile device 116 is in communication
with antennas 112 and 114, where antennas 112 and 114
transmit information to mobile device 116 over a
forward link 118 and receive information from mobile
device 116 over a reverse link 120. Moreover, mobile
device 122 is in communication with antennas 104 and
106, where antennas 104 and 106 transmit information
to mobile device 122 over a forward link 124 and
receive information from mobile device 122 over a
reverse link 126. In a frequency division duplex (FDD)
system, forward link 118 can utilize a different
frequency band than that used by reverse link 120, and
forward link 124 can employ a different frequency band
than that employed by reverse link 126, for example.
Further, in a time division duplex (TDD) system,
forward link 118 and reverse link 120 can utilize a
common frequency band and forward link 124 and reverse
link 126 can utilize a common frequency band. [0035]
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 102. For example, antenna
groups can be designed to communicate to mobile
devices in a sector of the areas 



covered by base station 102. In communication over
forward links 118 and 124, the transmitting antennas
of base station 102 can utilize beamforming to improve
signal-tonoise ratio of forward links 118 and 124 for
mobile devices 116 and 122. Also, while base station
102 utilizes beamforming to transmit to mobile devices
116 and 122 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 116 and
122 can communicate directly with one another using a
peer-to-peer or ad hoc technology as depicted. [0036]
According to an example, system 100 can be a
multiple-input multipleoutput (MIMO) communication
system. Further, system 100 can utilize substantially
any type of duplexing technique to divide
communication channels (e.g., forward link,reverse
link, . ..) such as FDD, TDD, and the like. Moreover,
one or more multiplexing schemes (e.g., OFDM) can be
utilized to modulate multiple signals over a number of
frequency subcarriers; the subcarriers can be
associated with one another to form one or more
communications channels. In one example, a transmitter
of the channels, such as base station 102 and/or
mobile devices 116 and 122, can additionally transmit
a pilot or reference signal to aid in synchronizing
communications with the transmitter or estimating the
channels. The channels can relate to transmitting
communication data and/or control data, in one
example, where the control data can specify quality
metrics for the communication channel. In one example,
the channels can be the physical downlink control
channel (PDCCH) and the physical downlink shared
channel (PDSCH) both transmitted on downlinks 118
and/or 124. [0037] To facilitate utilization of the
control channels, a control channel format indicator
(CCFI) can be transmitted to describe the structure of
the control channel (and/or the shared communication
data channel). In this regard, the CCFI can be
transmitted in a first OFDM symbol of a given time
transmit interval (TTI) so it is one of the first
items received. Thus, for example, a CCFI transmitted
over downlink 118 from base station 102 to mobile
device 116 can indicate a number of subsequent OFDM
symbols comprising control channels. Utilizing this
information, the mobile device 116 can determine
structure for the subsequent control channels. [0038]
According to an example, the number transmitted in the
CCFI to indicate the number of subsequent subcarriers
comprising control channels can be n, and a number of
bits can be required to transmit n. It is to be
appreciated that there can be an n specific to control
channel types or related to substantially all control
channels, for instance. In one example, where n can be
1, 2, or 3, 2 bits are required to transmit the
number, and the CCFI can be coded by mapping the bits
onto a number of sequences of quadrature phase shift
keying (QPSK) symbols (such as 4 sequences of 16 QPSK
symbols, in one example). In addition, the CCFI can be
spread over subcarriers spanning the system bandwidth
for the first OFDM symbol. This can include mapping
the CCFI to specific adjacent pairs of subcarriers;
the subcarriers chosen can be specific to a cell
identifier (e.g., according to a cell specific shift
or other reuse mechanism). In addition, the CCFI can
be scrambled specific to a cell identifier. Moreover,
in one example, the CCFI can hop for a given TTI
according to the cell identifier.[0039] In one
example, the downlink (DL) acknowledgement (ACK)
control channel can be transmitted according to the
CCFI data specified in the first OFDM symbol. For
example, the CCFI can specify a number of subsequent
OFDM symbols comprising the DL ACK channel.
Subsequently, DL ACK data can be modulated into a
number of QPSK symbols, spread over the next n OFDM
symbols {e.g. via Hadamard/binary, discrete Fourier
transform (DFT) spreading, and/or the like), and
scrambled similarly to the CCFI data. Further,
repetition can be employed in selecting frequencies
for transmitting the DL ACK data where each value of n
can have a common or unique repetition factor. From
this information, available transmission bandwidth for
the control channels can be calculated and utilized.
On the receiving side, as described, the mobile
devices 116 and/or 122 can determine the control
channel structure from the CCFI data in the first OFDM
symbol, and accordingly decode the channels from the
subsequent OFDM symbols. [0040] Turning to Fig. 2,
illustrated is a communications apparatus 200 for
employment within a wireless communications
environment. The communications apparatus 200 can be a
base station or a portion thereof, a mobile device or
a portion 



thereof, or substantially any communications apparatus
that receives data transmitted in a wireless
communications environment. The communications
apparatus 200 can include a CCFI definer 202 that
generates a CCFI based at least in part on a
determined number of subsequent OFDM symbols to
comprise control channels, a CCFI scrambler 204 that
scrambles the CCFI according to a cell identifier, and
a CCFI frequency mapper 206 that maps the CCFI to one
or more adjacent subcarrier pairs of a first OFDM
symbol for a given TTI. [0041] According to an
example, the communications apparatus 200 can define
one or more control and/or data channels for which
structure information can be transmitted as described
herein. For example, the CCFI definer 202 can create a
CCFI that indicates a number of subsequent OFDM
symbols comprising one or more control channels; the
CCFI can be defined as one or more bits, in one
example. It is to be appreciated that the CCFI definer
202 can generate additional or alternative information
for storage in the CCFI. The CCFI scrambler 204 can
scramble the CCFI according to a cell specific
scrambling {e.g., based at least in part on or mapped
to a cell identifier). Moreover, the CCFI scrambler
204, or another component of the communications
apparatus 200, can modulate the scrambled CCFI over a
number of QPSK symbols.The CCFI frequency mapper 206
can map the symbols to one or more adjacent subcarrier
pairs (or single subcarriers, triplets, quadruplets,
etc.), for transmission thereof. [0042] For example,
the CCFI frequency mapper 206 can utilize adjacent
pairs of subcarriers so that the structure is
compatible with single transmit antennas and/or space
frequency block code (SFBC) for 2 and 4 transmit
antennas. Additionally, by utilizing the first OFDM
symbol in a given TTI, a receiver of the CCFI
transmission can discern information regarding the
subsequent OFDM symbols as far as the control channels
comprised therein as described. In one example, the
first OFDM symbol for a TTI can additionally comprise
reference signals for one or more antennas (not shown)
of the communications apparatus 200. The CCFI
frequency mapper 206 can map the CCFI information to
adjacent subcarriers between reference signals (of
disparate or the same antennas) in the first OFDM
symbol of one or more TTIs, in one example. [0043]
Moreover, in an example, the CCFI frequency mapper 206
can shift the subcarriers utilized to transmit the
CCFI over a number of useful subcarriers; this can
provide cell identification based at least in part of
the shifting or reuse scheme chosen for a given cell.
It is to be appreciated that the number of available
shifting or reuse schemes can be based at least in
part on the available bandwidth for transmission as
well as separation of the bandwidth into sets of
subcarriers. For example, the CCFI frequency mapper
206 can separate a number of available subcarriers
into triplets, which are sets of three adjacent
subcarriers. Depending on the number of QPSK
modulation symbols used to transmit the CCFI, a
required number of subcarrier pairs can be determined
for transmitting the CCFI in the first OFDM symbol,
and the subcarrier pairs can be transmitted in
disparate triplets to ensure less cells are
transmitting the CCFI at the same frequency and/or at
the same time. For example, where 16 QPSK modulation
symbols are utilized to transmit CCFI adjacent
frequency subcarrier pairs in given triplets, for 75
useful subcarriers (25 triplets), the reuse factor can
be 3 as there can be 3 different ways to concurrently
utilize the triplets to effectively transmit the CCFI,
as further described infra. In addition, DL ACK can
utilize this or a similar mapping to reduce inter-cell
interference. Thus, for a given number of QPSK symbols
utilized to transmit the DL ACK, the data can be
spread over a number of triplets and reused or shifted
among the triplets in subsequent portions of bandwidth
(e.g., OFDM symbols) for different cells. Moreover, a
larger spreading factor can beutilized for DL ACK
transmission by increasing the number of contiguous
triplets in a group. For example, where 2 triplets are
utilized, the DL ACK channel can evenly spread over
the 2 triplet groups to transmit information. [0044]
Now referring to Fig. 3, illustrated is a wireless
communications system 300 that communicates CCFI to
describe one or more control and/or data channels. The
system 300 includes a base station 302 that
communicates with a mobile device 304 (and/or any
number of disparate mobile devices (not shown)). Base
station 302 can transmit information to mobile device
304 over a forward link or downlink channel; further
base station 302 can receive information from mobile
device 304 over a reverse link or uplink channel.
Moreover, system 300 can be a MIMO system. Also, the 



components and functionalities shown and described
below in the base station 302 can be present in the
mobile device 304 as well and vice versa, in one
example; the configuration depicted excludes these
components for ease of explanation. [0045] Base
station 302 includes a CCFI definer 306 that generates
CCFI data to describe subsequent control channels, a
CCFI scrambler 308 that scrambles the CCFI data to
provide some cell identification, and a CCFI frequency
mapper 310 that can map the CCFI data over a number of
frequency subcarriers, which can provide additional or
alternative cell identification. In one example, as
described, the CCFI frequency mapper 310 can map CCFI
data over subcarriers of a first OFDM symbol in a TTI.
In this regard, the mobile device 304 can initially
receive the CCFI, which can be utilized to determine
control channel format for subsequent OFDM symbols.
[0046] Mobile device 304 includes a CCFI detector 312
that can determine CCFI data position in frequency
over which the CCFI is mapped as well as a CCFI
decoder 314 that can decode the CCFI data from the
mapped frequency positions. For example, the mobile
device 304 can receive bandwidth, such as a first OFDM
symbol, comprising CCFI data. The CCFI detector 312
can determine location of the CCFI data in the
bandwidth and the CCFI decoder 314 can interpret the
CCFI data. For example, as described, the CCFI
frequency mapper 310 can assign pairs of adjacent
subcarriers in a first OFDM symbol in a TTI (or
substantially any OFDM symbol or symbols in the TTI)
to transmit the CCFI data. In one example, the CCFI
data can be between one or more reference signals for
given antennas of the base station 302 (not shown).
The CCFI frequency mapper 310 can additionally spread
the data throughout adjacent subcarrier pairs (or
triplets, quadruplets, etc.) of the OFDM symbol to
account for anumber of QPSK symbols required or
desired to transmit the CCFI data. The CCFI detector
312, upon receiving the OFDM symbol or symbols
comprising the data, can determine which subcarriers
transmitted the data and accordingly decode the data
utilizing the CCFI decoder 314 and/or determine a
transmitting cell thereof based at least in part on
which subcarriers were utilized in transmission.
Additionally, the mobile device 304 can utilize the
decoded CCFI data to determine information related to
the structure of subsequent control and/or data
channels (such as a number of subsequent OFDM symbols
comprising control channels). [0047] Turning now to
Fig. 4, illustrated are example OFDM symbols 400 and
402 for a plurality of cells over which CCFI data is
transmitted. It is to be appreciated that the OFDM
symbols can alternatively be substantially any divided
bandwidth such that the portions can be separately
defined and interpreted. OFDM symbols 400 can
represent 4 OFDM symbols from different cells where
CCFI information is transmitted from each cell. In
this regard, for example, the OFDM symbols can be the
first transmitted in a given TTI for each of the 4
cells. Reference signals 404 and 406 are transmitted
at each cell for each antenna (2 transmit antennas in
this case) over a number of subcarriers as shown. In
this example, the CCFI data can be transmitted in
adjacent pairs of subcarriers over the OFDM symbols,
such as adjacent pair 408. The subcarriers chosen can
be shifted as a function of the number of QPSK symbols
required to transmit the CCFI data as well as the
number of available subcarriers (or sets of
subcarriers, such as triplets). [0048] The example
OFDM symbols 400 can be configured, for example, for
16 QPSK symbols required over 75 available subcarriers
(or 25 triplets). In this example, the subcarrier
pairs comprising the CCFI data are evenly spread three
triplets apart in a given OFDM symbol. This allows 8
pairs to be transmitted over a given OFDM symbol while
maintaining maximum reuse. Thus, OFDM symbols for
additional cells, as shown at 400, can shift the
subcarriers utilized to transmit the CCFI data a
number of triplets (e.g. +1, +2, or +3 as shown). This
can additionally provide identification for the given
cells. It is to be appreciated that additional
spreading and shifting schemes can be used, in one
example, to accord unique identification for the cells
associated with one or more base stations, sectors, or
antennas thereof. As described supra, the DL ACK
channel can additionally utilize this or a similar
configuration to reduce inter-cell interference.[0049]
The example OFDM symbols 402 can relate to 4 cells of
a base station or sector having 4 transmit antennas.
In this example, reference signals 410 and 412 are
transmitted on the OFDM symbols, which can be the
first OFDM symbols of a TTI as described, along with
CCFI data at 414 and different CCFI data at 416. It is
to be 



appreciated that, although not shown, reference
signals can be transmitted for antennas 3 and 4 as
well. For example, the CCFI data at 414 can relate to
control formatting for two antennas (such as 1 and 3)
whereas the CCFI data at 416 can relate to control
formatting for the other two antennas (such as 2 and
4). In addition, the two antennas for which CCFI data
is not being transmitted can blank over the subcarrier
pair to perform frequency switched transmit diversity
across the antennal pairs (e.g. 1/3 and 2/4).
Similarly, CCFI data can be spread in this example
over the OFDM symbol. Thus, where 16 QPSK symbols are
required for transmitting each portion of CCFI data,
the shown example can work well for substantially 75
subcarriers (25 triplets) evenly spacing each CCFI
data subcarrier pair by 3 triplets and alternating
CCFI data transmission from each antenna pair at each
triplet. In addition, shifting can be similarly
employed as described for the 2 transmit antenna case.
It is to be appreciated that similar schemes can be
developed for a greater or lesser number of antennas
and/or cells depending also on data size and number of
available subcarriers. [0050] Referring to Figs. 5-6,
methodologies relating to transmitting and receiving
CCFI data in wireless communications networks 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 embodiments, occur in different
orders and/or concurrently 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 embodiments. [0051] Turning to Fig.
5, a methodology 500 that facilitates transmitting
CCFI data such to identify an associated cell is
displayed. At 502, CCFI data is generated, which can
relate to structure of subsequent control channels. In
this regard, CCFI data can be sent before control
channels so that a receiver knows the control channel
and/ordata channel structure. At 504, frequency
locations are selected for transmitting the CCFI data.
As described, the locations can be based at least in
part on a number of QPSK symbols required to transmit
the CCFI data as well as a size of the available
bandwidth. In one example, the bandwidth can comprise
an initial OFDM symbol of a TTI having a plurality of
subcarriers. Thus, the subcarriers chosen can depend
on the amount available, as described; in one example,
subcarriers between reference signals can be selected
for transmitting the CCFI data. [0052] At 506, the
frequency locations can be shifted for one or more
disparate cells. This ensures that less cells are
transmitting the CCFI at the same frequency and/or at
the same time; in addition, shifting of frequency
locations can be utilized by a receiver, at least in
part, to identify the transmitting cell. In the OFDM
symbol example, the available subcarriers can be
grouped into adjacent collections, such as triplets as
described. Accordingly, the CCFI data can be evenly
spaced among the triplets. For given cells, the CCFI
data can be shifted to an offset of triplets providing
an identifying factor for the cell as described supra.
In addition, the CCFI data can be scrambled to provide
cell identification. At 508, the CCFI data is
transmitted over the chosen frequency locations.
[0053] Turning to Fig. 6, illustrated is a methodology
600 that facilitates receiving CCFI data, and
identifying a transmitter thereof based on the
frequency location of the data. At 602, an initial
signal for a TTI is received. As described, this can
be an initial OFDM symbol comprising a plurality of
subcarriers. The subcarriers can additionally comprise
reference signals as well as CCFI data. At 604,
location of the CCFI data can be determined; this can
be a subcarrier location, for example. At 606, a
scrambling of the CCFI data is determined. Using this
information, at 608, the cell transmitting the CCFI
data can be uniquely identified as further described
supra. For example, the CCFI data can be shifted in
the OFDM symbol as compared to other transmitted
symbols providing an identifying factor. Additionally,
the CCFI data can be utilized to determine aspects
related to subsequent control and/or data channels.
[0054] It will be appreciated that, in accordance with
one or more aspects described herein, inferences can
be made regarding determining a transmitting cell 



based at least in part on CCFI data location and/or
scrambling as described. As used 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 ofobservations 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. [0055] Fig. 7
is an illustration of a mobile device 700 that
facilitates receiving and interpreting CCFI data.
Mobile device 700 comprises a receiver 702 that
receives a signal from, for instance, a receive
antenna (not shown), performs typical actions on
{e.g., filters, amplifies, downconverts, etc.) the
received signal, and digitizes the conditioned signal
to obtain samples. Receiver 702 can comprise a
demodulator 704 that can demodulate received symbols
and provide them to a processor 706 for channel
estimation. Processor 706 can be a processor dedicated
to analyzing information received by receiver 702
and/or generating information for transmission by a
transmitter 716, a processor that controls one or more
components of mobile device 700, and/or a processor
that both analyzes information received by receiver
702, generates information for transmission by
transmitter 716, and controls one or more components
of mobile device 700. [0056] Mobile device 700 can
additionally comprise memory 708 that is operatively
coupled to processor 706 and that can store data to be
transmitted, received data, information related to
available channels, data associated with analyzed
signal and/or interference strength, information
related to an assigned channel, power, rate, or the
like, and any other suitable information for
estimating a channel and communicating via the
channel. Memory 708 can additionally store protocols
and/or algorithms associated with estimating and/or
utilizing a channel {e.g. , performance based,
capacity based, etc.). [0057] It will be appreciated
that the data store {e.g., memory 708) 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),electrically programmable 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 708 of the subject systems and
methods is intended to comprise, without being limited
to, these and any other suitable types of memory.
[0058] Processor 706 and/or receiver 702 can further
be operatively coupled to a CCFI data detector 710
that can determine frequency locations of CCFI from
received bandwidth and a CCFI data decoder 712 that
can decode or otherwise interpret the CCFI data. For
example, the receiver 702 can receive an initial
signal in a TTI, such as a first OFDM symbol,
comprising CCFI data as well as other information
(e.g., reference signals). The CCFI data detector 710
can determine frequency locations for the CCFI data in
the received signals, such as subcarrier locations in
an OFDM symbol. Utilizing this information, the CCFI
data decoder 712 can not only decode the CCFI data to
determine structure of one or more subsequent control
or data channels, but also determine an identity of
the cell transmitting the CCFI data based at least in
part on the frequency locations utilized to transmit
the CCFI data (e.g. , utilized subcarrier positions of
the OFDM symbol) as described. Additionally, as shown
supra, the CCFI data can be scrambled, and detection
of a utilized scrambling can further identify the
transmitting cell. Mobile device 700 still further
comprises a modulator 714 and transmitter 716 that
respectively modulate and transmit signal to, for
instance, a base station, another mobile device, etc.
Although depicted as being separate from the processor
706, it is to be 



appreciated that the CCFI data detector 710, CCFI data
decoder 712, demodulator 704, and/or modulator 714 can
be part of the processor 706 or multiple processors
(not shown). [0059] Fig. 8 is an illustration of a
system 800 that facilitates generating and selecting
frequency for transmitting CCFI data. 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 824 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
isoperatively associated with a demodulator 812 that
demodulates received information. Demodulated symbols
are analyzed by a processor 814 that can be similar to
the processor described above with regard to Fig. 7,
and which is 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.
Processor 814 is further coupled to a CCFI frequency
mapper 818 that selects frequency locations for
transmitting CCFI data as well as a CCFI scrambler 820
that scrambles the CCFI data. [0060] According to an
example, the processor 814, or a component coupled
thereto, can generate CCFI data to transmit to one or
more mobile devices 804 that describes structure of
subsequent control channels as described. The CCFI
frequency mapper 818 can select frequency locations to
utilize in transmitting the CCFI data; the chosen
locations can, at least in part, identify a cell to
which the CCFI data relates. As described previously,
the CCFI data can be evenly spread throughout
bandwidth (such as an initial OFDM symbol of a TTI)
based at least in part on a number of available
subcarriers and a number of QPSK symbols needed to
transmit the CCFI data. Moreover, the subcarriers
utilized can be adjacent pairs and can be shifted
depending on the cell transmitting the data. Moreover,
the CCFI scrambler 820 can scramble the CCFI data,
which can additionally or alternatively be utilized to
identify a transmitting cell. Furthermore, although
depicted as being separate from the processor 814, it
is to be appreciated that the CCFI frequency mapper
818, CCFI scrambler 820, demodulator 812, and/or
modulator 822 can be part of the processor 814 or
multiple processors (not shown). [0061] Fig. 9 shows
an example wireless communication system 900. The
wireless communication system 900 depicts one base
station 910 and one mobile device 950 for sake of
brevity. However, it is to be appreciated that system
900 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 910 and
mobile device 950 described below. In addition, it is
to be appreciated that base station 910 and/or mobile
device 950 can employ the systems (Figs. 1-3 and 7-8),
configurations (Fig. 4), and/or methods (Figs. 5-6)
described herein to facilitate wireless communication
there between.[0062] At base station 910, traffic data
for a number of data streams is provided from a data
source 912 to a transmit (TX) data processor 914.
According to an example, each data stream can be
transmitted over a respective antenna. TX data
processor 914 formats, codes, and interleaves the
traffic data stream based on a particular coding
scheme selected for that data stream to provide coded
data. [0063] 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 950 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 930. [0064] The modulation symbols for the
data streams can be provided to a TX 



MIMO processor 920, which can further process the
modulation symbols (e.g., for OFDM). TX MIMO processor
920 then provides N T modulation symbol streams to N T
transmitters (TMTR) 922a through 922t. In various
embodiments, TX MIMO processor 920 applies beamforming
weights to the symbols of the data streams and to the
antenna from which the symbol is being transmitted.
[0065] Each transmitter 922 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 transmission over the
MIMO channel. Further, NT modulated signals from
transmitters 922a through 922t are transmitted from NT
antennas 924a through 924t, respectively. [0066] At
mobile device 950, the transmitted modulated signals
are received by NR antennas 952a through 952r and the
received signal from each antenna 952 is provided to a
respective receiver (RCVR) 954a through 954r. Each
receiver 954 conditions (e.g., filters, amplifies, and
downconverts) a respective signal, digitizes
theconditioned signal to provide samples, and further
processes the samples to provide a corresponding
"received" symbol stream. [0067] An RX data processor
960 can receive and process the NR received symbol
streams from NR receivers 954 based on a particular
receiver processing technique to provide Nt "detected"
symbol streams. RX data processor 960 can demodulate,
deinterleave, and decode each detected symbol stream
to recover the traffic data for the data stream. The
processing by RX data processor 960 is complementary
to that performed by TX MIMO processor 920 and TX data
processor 914 at base station 910. [0068] A processor
970 can periodically determine which precoding matrix
to utilize as discussed above. Further, processor 970
can formulate a reverse link message comprising a
matrix index portion and a rank value portion. [0069]
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 938, which also
receives traffic data for a number of data streams
from a data source 936, modulated by a modulator 980,
conditioned by transmitters 954a through 954r, and
transmitted back to base station 910. [0070] At base
station 910, the modulated signals from mobile device
950 are received by antennas 924, conditioned by
receivers 922, demodulated by a demodulator 940, and
processed by a RX data processor 942 to extract the
reverse link message transmitted by mobile device 950.
Further, processor 930 can process the extracted
message to determine which precoding matrix to use for
determining the beamforming weights. [0071] Processors
930 and 970 can direct {e.g., control, coordinate,
manage, etc.) operation at base station 910 and mobile
device 950, respectively. Respective processors 930
and 970 can be associated with memory 932 and 972 that
store program codes and data. Processors 930 and 970
can also perform computations to derive frequency and
impulse response estimates for the uplink and
downlink, respectively. [0072] It is to be understood
that the embodiments 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),
programmablelogic 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. [0073] When the
embodiments 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. 



[0074] 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. [0075] With
reference to Fig. 10, illustrated is a system 1000
that generates and selectively transmits CCFI data
over chosen frequency portions. For example, system
1000 can reside at least partially within a base
station, mobile device, etc. It is to be appreciated
that system 1000 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 1000 includes a logical grouping 1002 of
electrical components that can act in conjunction. For
instance, logical grouping 1002 can include an
electrical component for generating CCFI data that
defines a structure of subsequently transmitted
control channels 1004. For example, the CCFI data can
relate to a number of subsequent OFDM symbols
comprising control data. Further, logical grouping
1002 can comprise an electrical component for
selecting a portion of bandwidth over which the CCFI
data is spread based at least in part on reusably
shifting over the bandwidth according to a cell
identifier 1006. For example, frequency can be chosen
based at least in part on available frequency and that
required to transmit theCCFI data. The chosen
frequency can be shifted for a given cell to uniquely
identify the cell; in this regard, the bandwidth is
reused in such a way to identify the transmitter of
the CCFI data as described previously. Additionally,
the CCFI data can be mapped in an initial OFDM symbol
of a TTI, for example, so that a receiver can
determine control channel structure before receiving
the control channels. Moreover, logical grouping 1002
can comprise and electrical component for transmitting
the CCFI data over the selected portion of bandwidth
1008. In one example, receiving devices can utilize
the transmitted CCFI data to identify the transmitting
cell. Additionally, system 1000 can include a memory
1010 that retains instructions for executing functions
associated with electrical components 1004, 1006, and
1008. While shown as being external to memory 1010, it
is to be understood that one or more of electrical
components 1004, 1006, and 1008 can exist within
memory 1010. [0076] Turning to Fig. 11, illustrated is
a system 1100 that receives and interprets CCFI data
in a wireless communications network. System 1100 can
reside within a base station, mobile device, etc., for
instance. As depicted, system 1100 includes functional
blocks that can represent functions implemented by a
processor, software, or combination thereof {e.g.,
firmware). System 1100 includes a logical grouping
1102 of electrical components that facilitate
receiving and utilizing CCFI data. Logical grouping
1102 can include an electrical component for
determining frequency location of CCFI data throughout
a received portion of bandwidth 1104. Such information
not only allows a receiver to identify the transmitter
of the information, but also to decode the CCFI data,
which can be used in determining structure of
subsequent control and/or data channels. Moreover,
logical grouping 1102 can include an electrical
component for identifying a transmitting cell based at
least in part on the location of CCFI data in the
portion of bandwidth 1106. Thus, the CCFI data can be
spread throughout the bandwidth and shifted such to
identify a transmitting cell, as described supra.
Additionally, system 1100 can include a memory 1108
that retains instructions for executing functions
associated with electrical components 1104 and 1106.
While shown as being external to memory 1108, it is to
be understood that electrical components 1104 and 1106
can exist within memory 1108. [0077] What has been
described above includes examples of one or more
embodiments. It is, of course, not possible to
describe every conceivable combination of components
or methodologies for purposes of describing the
aforementionedembodiments, but one of ordinary skill
in the art may recognize that many further
combinations and permutations of various embodiments
are possible. Accordingly, the described embodiments
are intended to embrace all such alterations,
modifications and variations that fall within the
spirit and scope of the appended claims. 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.CLAIMS What is claimed is: 1. A method for
transmitting control channel format information in
wireless communications networks, comprising:
generating control channel format indicator (CCFI)
data that defines a structure of control channels
subsequently transmitted over one or more antennas;
selecting subcarriers of bandwidth over which the CCFI
data is spread based at least in part on shifting
subcarriers utilized according to a cell identifier;
and transmitting the CCFI data over the selected
subcarriers of bandwidth. 2. The method of claim 1,
further comprising scrambling the CCFI data according
to the cell identifier. 3. The method of claim 1, the
subcarriers are further selected according to a number
of quadrature phase shift keying (QPSK) symbols
required for transmitting the CCFI data as well as a
number of available subcarriers. 4. The method of
claim 1, the subcarriers are of a first orthogonal
frequency division multiplexing (OFDM) symbol in a
given time transmit interval (TTI). 5. The method of
claim 4, the subcarriers are a plurality of adjacent
subcarrier pairs. 6. The method of claim 5, the
adjacent subcarrier pairs are positioned between
subcarriers utilized for transmitting reference
signals. 7. The method of claim 1, further comprising
selecting disparate subcarriers of bandwidth for
spreading CCFI data generated for one or more
disparate antennas.8. The method of claim 7, further
comprising alternating selection of the subcarriers
and the disparate subcarriers over the bandwidth. 9. A
wireless communications apparatus, comprising: at
least one processor configured to: select a portion of
bandwidth for spreading control channel format
indicator (CCFI) data for one or more antennas based
at least in part on a cell identifier; and transmit
the CCFI data over the portion of bandwidth; and a
memory coupled to the at least one processor. 10. The
wireless communications apparatus of claim 9, the at
least one processor further configured to scramble the
CCFI data according to the cell identifier. 11. The
wireless communications apparatus of claim 10, the
portion of bandwidth relates to a plurality of
subcarriers of a first orthogonal frequency division
multiplexing (OFDM) symbol in a time transmit interval
(TTI). 12. The wireless communications apparatus of
claim 11, the subcarriers are further selected
according to a number of quadrature phase shift keying
(QPSK) symbols required for transmitting the CCFI data
as well as a number of available subcarriers. 13. The
wireless communications apparatus of claim 12, the
selected subcarriers are a plurality of adjacent
subcarrier pairs positioned between one or more
reference signals related to one or more antennas of
the wireless communications apparatus. 14. The
wireless communications apparatus of claim 9, the at
least one processor further configured to select
disparate portions of bandwidth for spreading CCFI
data related to one or more disparate antennas. 15.
The wireless communications apparatus of claim 14, the
selected portions of bandwidth and the selected
disparate portions of bandwidth alternate across the
bandwidth.16. A wireless communications apparatus that
transmits control channel format information in
wireless communications networks, comprising: means
for generating control channel format indicator (CCFI)
data that defines a structure of subsequently
transmitted control channels; means for selecting a
portion of bandwidth over which the CCFI data is
spread based at least in part on reusably shifting
over the bandwidth according to a cell identifier; and
means for transmitting the CCFI data over the selected
portion of bandwidth. 17. The wireless communications
apparatus of claim 16, further comprising means for
scrambling the CCFI data according to the cell
identifier. 18. The wireless communications apparatus
of claim 16, the portion of bandwidth relates to
subcarriers of a first orthogonal frequency division
multiplexing (OFDM) 



symbol in a given time transmit interval (TTI). 19.
The wireless communications apparatus of claim 18, the
subcarriers are further selected according to a number
of quadrature phase shift keying (QPSK) symbols
required for transmitting the CCFI data as well as a
number of available subcarriers. 20. The wireless
communications apparatus of claim 19, the subcarriers
are a plurality of adjacent subcarrier pairs
positioned between subcarriers utilized for
transmitting reference signals related to one or more
antennas. 21. The wireless communications apparatus of
claim 16, further comprising means for spreading
control channel data over subsequent portions of
bandwidth according to the structure defined in the
CCFI data. 22. The wireless communications apparatus
of claim 16, further comprising means for selecting a
disparate portion of bandwidth for spreading CCFI data
generated for one or more disparate antennas.23. The
wireless communications apparatus of claim 22, the
selection of the portion of bandwidth and the
disparate portion of bandwidth alternates over the
bandwidth. 24. A computer program product, comprising:
a computer-readable medium comprising: code for
causing at least one computer to generate control
channel format indicator (CCFI) data that defines a
structure of control channels subsequently transmitted
over one or more antennas; code for causing the at
least one computer to select subcarriers of bandwidth
over which the CCFI data is spread based at least in
part on shifting subcarriers utilized according to a
cell identifier; and code for causing the at least one
computer to transmit the CCFI data over the selected
subcarriers of bandwidth. 25. The computer program
product of claim 24, the computer-readable medium
further comprising code for causing the at least one
computer to scramble the CCFI data according to a cell
identifier. 26. A method for receiving control channel
format information in wireless communications
networks, comprising: receiving an initial portion of
bandwidth in a time transmit interval (TTI) from a
transmitting cell; detecting frequency location of
control channel format indicator (CCFI) data
throughout the portion of bandwidth; and identifying
the transmitting cell based at least in part on the
location of CCFI data in the portion of bandwidth. 27.
The method of claim 26, identifying the transmitting
cell further based at least in part on a detected
scrambling of the CCFI data. 28. The method of claim
26, the CCFI data is located between frequencies
utilized for transmitting reference signals in the
portion of bandwidth.29. The method of claim 26, the
CCFI data is shifted in the portion of bandwidth, the
cell is identified based at least in part on the
shift. 30. The method of claim 26, the portion of
bandwidth relates to subcarriers of a first orthogonal
frequency division multiplexing (OFDM) symbol for a
time transmit interval (TTI). 31. A wireless
communications apparatus, comprising: at least one
processor configured to: detect frequency location of
control channel format indicator (CCFI) data in a
received signal; and identify a transmitter of the
CCFI data based at least in part on the frequency
location; and a memory coupled to the at least one
processor. 32. The wireless communications apparatus
of claim 31, identifying the transmitter further based
at least in part on a detected scrambling of the CCFI
data. 33. The wireless communications apparatus of
claim 31, the CCFI data is located between frequencies
utilized for transmitting reference signals in the
signal. 34. The wireless communications apparatus of
claim 31, the CCFI data is shifted in the signal, the
transmitter is identified based at least in part on
the shift. 35. The wireless communications apparatus
of claim 31, the signal comprises a plurality of
subcarriers of a first orthogonal frequency division
multiplexing (OFDM) 



symbol for a time transmit interval (TTI).36. A
wireless communications apparatus for receiving
control channel format information in a wireless
communications network, comprising: means for
determining frequency location of control channel
format indicator (CCFI) data throughout a received
portion of bandwidth; and means for identifying a
transmitting cell based at least in part on the
location of CCFI data in the portion of bandwidth. 37.
The wireless communications apparatus of claim 36,
identifying the transmitter further based at least in
part on a detected scrambling of the CCFI data. 38.
The wireless communications apparatus of claim 36, the
CCFI data is located between frequencies utilized for
transmitting reference signals in the portion of
bandwidth. 39. The wireless communications apparatus
of claim 36, the CCFI data is shifted in the portion
of bandwidth, the cell is identified based at least in
part on the shift. 40. The wireless communications
apparatus of claim 36, the portion of bandwidth
comprises a plurality of subcarriers of a first
orthogonal frequency division multiplexing (OFDM)
symbol for a time transmit interval (TTI). 41. The
wireless communications apparatus of claim 36, further
comprising means for decoding control data from
subsequent portions of bandwidth based at least in
part on the CCFI data. 42. The wireless communications
apparatus of claim 36, further comprising means for
interpreting downlink acknowledgement data located
between frequencies utilized for transmitting
reference signals and CCFI data in subsequent portions
of bandwidth. 43. The wireless communications
apparatus of claim 42, the downlink acknowledgement
data is spread across the subsequent portions of
bandwidth to mitigate inter-cell interference
according to a cell identifier.44. A computer program
product, comprising: a computer-readable medium
comprising: code for causing at least one computer to
receive an initial portion of bandwidth in a time
transmit interval (TTI) from a transmitting cell; code
for causing the at least one computer to detect
frequency location of control channel format indicator
(CCFI) data throughout the portion of bandwidth; and
code for causing the at least one computer to identify
the transmitting cell based at least in part on the
location of CCFI data in the portion of bandwidth. 45.
The computer program product of claim 44, identifying
the transmitting cell further based at least in part
on a detected scrambling of the CCFI data. 


