
ANDROGEN MODULATORS FIELD OF THE INVENTION The present
invention is directed to a new class of 4-lactam
benzonitriles and to their use as androgen receptor
modulators. Other aspects of the invention are
directed to the use of these compounds to decrease
sebum secretion and to stimulate hair growth.
BACKGROUND OF THE INVENTION Alopecia, or balding, is a
common problem which medical science has yet to
alleviate. While androgens are associated with
balding, the physiological mechanism by which this
hair loss occurs is not known. However, it is known
that hair growth is altered in individuals afflicted
with alopecia. Hair does not grow continuously but
undergoes cycles of activity involving periods of
growth, rest, and shedding. The human scalp typically
contains from 100,000 to 350,000 hair fibers or
shafts, which undergo metamorphosis in three distinct
stages: (a) during the growth phase (anagen) the
follicle (i.e. the hair root) penetrates deep into the
dermis with the cells of the follicle dividing rapidly
and differentiating in the process of synthesizing
keratin, the predominant component of hair. In
non-balding humans, this growth phase lasts from one
to five years; (b) the transitional phase (catagen) is
marked by the cessation of mitosis and lasts from two
to three weeks; and (c) the resting phase (telogen) in
which the hair is retained within the scalp for up to
12 weeks, until it is displaced by new follicular
growth from the scalp below. In humans, this growth
cycle is not synchronized. An individual will have
thousands of follicles in each of these three phases.
However, most of the hair follicles will be in the
anagen phase. In healthy young adults, the anagen to
telogen ratio can be as high as 9 to 1. In individuals
with alopecia, this ratio is reduced to as low as 2:1
. Androgenetic alopecia arises from activation of an
inherited sensitivity to circulating androgenic
hormones. It is the most common type of alopecia. It
affects both men (50%) and women (30%), primarily of
Caucasian origin. Gradual changes in the width and
length of the hair shaft are experienced over time and
with increasing age, prematurely in some. Terminal
hair is gradually converted to short, wispy, colorless
vellus hair. As a consequence, men in their 20's and
women in their 30's and 40's begin to notice their
hair becoming finer and shorter. In males, most of the
hair loss occurs at thecrown of the head. Females
experience a thinning over their entire scalp. As
discussed above, the anagen to telogen ratio is
reduced significantly, resulting in less hair growth.
Minoxidil, a potassium channel opener, promotes hair
growth. Minoxidil is (r) available commercially in the
United States under the trademark, Rogaine . While the
exact mechanism of action of minoxidil is unknown, its
impact on the hair growth cycle is well documented.
Minoxidil promotes the growth of the hair follicle and
increase the period of time that the hair follicle is
in the anagen phase (i.e., increases the anagen to
telogen ratio). While minoxidil promotes hair growth,
the cosmetic efficacy of this growth can vary widely.
For example, Roenigk reported the results of a
clinical trial involving 83 males who used a topical
solution of 3% minoxidil for a period of 19 months.
Hair growth occurred in 55% of the subjects. However,
only 20% of the subjects considered the growth to be
cosmetically relevant. (Clin.Res., 33, No. 4, 9 14A,
1985). Tosti reported cosmetically acceptable
re-growth in 18.1% of his subjects. (Dermatoloqica .
173, No. 3, 136-138, 1986). Thus, the need exists in
the art for compounds having the ability produce
higher rates of cosmetically acceptable hair growth in
patients with alopecia. SUMMARY OF THE INVENTION In
accordance with the present invention, a new class of
androgen modulators has been discovered. These
compounds, their salts, and solvates, thereof, may be
represented by Formula I below: in which; a) X is
represented by halogen, cyano, C1-C6 alkyl, C1-C6
alkoxy,NO2 , haloalkoxy, or haloalkyl, b) X2 is
represented by hydrogen, halogen, cyano, C1-C6 alkyl,
C1-C6 alkoxy, NO2,haloalkoxy, or haloalkyl, c) A is
represented by:(i) d) n is represented by the integer
Oor 1, e) R2 is represented by a substituent selected
from the group consisting of hydrogen, halogen, C1-C6
alkyl, C1-C6 alkoxy, haloalkyl, and haloalkoxy, f) R1
is represented by a substituent selected from the
group consisting of: i) hydrogen, ii) (C1-C )alkyl,
optionally substituted, iii) (C2-C12)alkenyl,
optionally substituted, iv) (C2-C12)alkynyl,
optionally substituted, v) (C _C )cycloalkyl,
optionally substituted, vi) (C -C1n) cycloalkyl(C
-CJalkyl, in which the alkyl and cycloalkyl moieties
may each be optionally substituted, vii) (C6-C10)aryl
optionally substituted, viii) (C6-C10)aryl (C^C^alkyl,
in which the alkyl and aryl moieties may each be
optionally substituted, ix) heteroaryl, optionally
substituted, x) heteroaryl(C C12)alkyl, in which the
heteroaryl and alkyl moieties may each be optionally
substituted, xi) heterocyclic, optionally substituted,
xii) heterocyclic(C r C12)alkyl, in which the alkyl
and heterocyclic moieties may each be substituted, 



xiii) -SO 2-(CH2),-Y1-Y2 -Y1, xiv) -C(O)-(CH 2),-Y1-Y2
-Y1, XV) -(CH2)Z-SR3, xvi) -(CH2)2-OR3, xvii) -(CH2
2-NR4R5, xviii) -(CH2)Z-COOR3, xix) -(CH2)Z-CONR3, XX)
-(CH2)2-NCOR3, xxi) -(CH2)zOCOR3 and; xxii)
-(CH2)Z-Y1-Y2-Y1 g) z is represented by an integer
from 1 to 6,h) t is represented by an integer from 0
to 6, i) each Y1 is absent, or is represented by a
substituent selected from the group consisting of
(C3_C10)cycloalkyl, (C6-C10) aryl, heteroaryl, and
heterocyclic, any of which may be optionally
substituted, j) Y2 is represented by a substituent
selected from the group consisting of: a. hydrogen, b.
(C1-C12)alkyl, optionally substituted, c. (C2-Ci
2)alkenyl, optionally substituted, d. (C2-C12)alkynyl,
optionally substituted, e. (C 3 .C 10 cycloalkyl,
optionally substituted, f. ( 8-C10)
cycloalkyl^-C^alkyl, in which the alkyl and cycloalkyl
moieties may each be optionally substituted, g.
(C6-C10)aryl, optionally substituted, h. (C6-C10)aryl
(C C alkyl, in which the alkyl and aryl moieties may
each be optionally substituted, i. heteroaryl,
optionally substituted, j . heteroaryl(C r C12)alkyl,
in which the heteroaryl and alkyl moieties may each be
optionally substituted, k. heterocyclic, optionally
substituted, I. heterocyclic(C r C12)alkyl, in which
the alkyl and heterocyclic moieties may each be
substituted, m. (CH2)Z-SR3, n. (CH2)Z-OR3, o.
(CH2)Z-NR4R5, p. (CH2)2-COOR3, q. (CH2)Z-CONR3, r.
(CH2)Z-NCOR3, and s. (CH2)ZOCOR3; k) R3 is represented
by a substituent selected from the group consisting of
hydrogen, (C1-C )alkyl which may be optionally
substituted, optionally substituted (C 6 -C 10 )aryl,
and (C 6 -C 1 J0 aryl (C 1 -CJ 6 alkyl, in which the
alkyl and aryl moieties may each be optionally
substituted, I) R4 is represented by hydrogen, C1-C6
alkyl, or C6-C10 aryl, m) R5 is represented by
hydrogen or C1-C6 alkyl; n) or R4 and R5 may be
combined with the adjacent nitrogen atom to form a
heteroaryl or heterocyclic moiety.The compounds of
Formula I are androgen receptor modulators. The
compounds have affinity for the androgen receptor and
will cause a biological effect by binding to the
receptor. Typically, the compounds will act as
antagonists. In selected embodiments they will act as
partial agonists, full agonists, or tissue selective
agonists. As androgen receptor modulators, the
compounds can be used to treat, or alleviate,
conditions associated with inappropriate activation of
the androgen receptor. Examples of such conditions for
antagonists include, but are not limited to, acne,
excess sebum secretion, androgenic alopecia, hormone
dependant cancers such as prostrate cancer, and
hirsutism. Those compounds that are partial agonists,
or full agonists, can be used to treat osteoporosis,
hypogonadism, anemia, or to stimulate increases in
muscle mass, especially in wasting diseases. The
invention is also directed to pharmaceutical
compositions containing at least one of the compounds,
in an amount effective to modulate activation of the
androgen receptor. In a further embodiment, the
invention is directed to an article of manufacture
containing at least one of the compounds packaged for
retail distribution, in association with instructions
advising the consumer on how to use the compound to
alleviate a 



condition associated with inappropriate activation of
the androgen receptor. An additional embodiment is
directed to the use of a compound as a diagnostic
agent to detect inappropriate activation of the
androgen receptor. In a further embodiment, the
compounds are used topically to induce and/or
stimulate hair growth and/or to slow down hair loss.
The compounds may also be used topically in the
treatment of excess sebum and/or of acne. In a further
embodiment the compounds can be used in livestock such
as cattle, pigs, chickens, fish, etc. The compounds
will increase the growth rate, and enhance the lean
meat to fat ratio in the animals, and improve feed
efficiency. DETAILED DESCRIPTION OF THE INVENTION The
headings within this document are only being utilized
expedite its review by the reader. They should not be
construed as limiting the invention or claims in any
manner. Definitions and Exemplification As used
throughout this application, including the claims, the
following terms have the meanings defined below,
unless specifically indicated otherwise. The plural
and singular should be treated as interchangeable,
other than the indication of number: a. "halogen"
refers to a chlorine, fluorine or bromine atom. b. "C
C6 alky" refers to a branched or straight chained
alkyl group containing from 1 to 6 carbon atoms, such
as methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, pentyl, etc.c. "C1- C6 alkyl, optionally
substituted" refers to a branched or straight chained
alkyl group containing from 1 to 6 carbon atoms, such
as methyl, ethyl, npropyl, isopropyl, n-butyl,
isobutyl, pentyl, etc. Such an alkyl group may be
optionally substituted, in which up to 6 hydrogen
atoms are replaced by a substituent selected from the
group consisting of halogen, haloalkyl, hydroxy,
thiol, cyano, and NR6R7 in which R6 and R7 are each
independently represented by hydrogen or CrC 6 alkyl.
d. "C1- C12 alkyl, optionally substituted" refers to a
branched or straight chained alkyl group containing
from 1 to 12 carbon atoms, such as methyl, ethyl,
npropyl, isopropyl, n-butyl, isobutyl, hexyl, octyl,
decyl, etc. Such an alkyl group may be optionally
substituted, in which up to 8 hydrogen atoms are
replaced by a substituent selected from the group
consisting of halogen, 6 7 6 7 haloalkyl, hydroxy,
thiol, cyano, and NR R , in which R and R are as
defined above. e. "C2- C12 alkenyl optionally
substituted" refers to a straight-chain or
branchedchain hydrocarbon radical containing from 2 to
12 carbon atoms and 1, or more, carbon-carbon double
bonds. Examples of alkenyl radicals include ethenyl,
propenyl, 1,4-butadienyl, 1-hexenyl, 1,3-octadienyl
and the like. Such an alkenyl group may be optionally
substituted, in which up to 8 hydrogen atoms are
replaced by a substituent selected from the group 6 7
consisting of halogen, haloalkyl, hydroxy, thiol,
cyano, and NR R , in which 6 7 R and R are as defined
above, f. "C2- C12 alkynyl optionally substituted"
refers to a straight-chain or branchedchain
hydrocarbon radical containing from 2 to 12 carbon
atoms and having 1, or more, carbon-carbon triple
bonds. Examples of alkynyl radicals include ethynyl,
propynyl, butynyl, octynyl, and the like. Such an
alkynyl group may be optionally substituted, in which
up to 8 hydrogen atoms are replaced by a substituent
selected from the group consisting of halogen,
hydroxy, haloalkyl, 6 7 6 7 thiol, cyano, and -NR R ,
in which R and R are as defined above. g. "haloalkyl"
refers to a branched or straight chained alkyl group
containing from 1 to 6 carbon atoms, in which at least
one hydrogen atom is replaced with a halogen (i.e. CrC
6 haloalkyl). Examples of suitable haloalkyPs include
chloromethyl, difluoromethyl, trifluoromethyl,
i-fluro-2-chloro-ethyl, 5-fluorohexyl,
3-difluro-isopropyl, 3-chloro-isobutyl, etc. h. "(C
-C^alkyl substituted with one or more halogen atoms"
refers to a straight chained alkyl group containing 1
or 2 carbon atoms, i.e., methyl or ethyl in which at
least one hydrogen atom is replaced with a halogen (
i.e. for example trifluromethyl, dichloromethyl,
etc.).i. "(C1-C2)BIkOXy substituted with one or more
halogen atoms" refers to a straight chained alkoxy
group containing 1 or 2 carbon atoms, i.e., methoxy or
ethoxy in which at least one hydrogen atom is replaced
with a halogen ( i.e. for example trifluoromethoxy,
difluromethoxy, etc.) j . "C1- C6 alkoxy" refers to a
straight or branched chain alkoxy group containing
from 1 to 6 carbon atoms, such as methoxy, ethoxy,
n-propoxy, isopropoxy, n-butoxy, isobutoxy, pentoxy,
etc. k. "haloalkoxy" refers to a branched or straight
chained alkoxy group containing from 1 to 6 carbon
atoms, in which at least one hydrogen atom is replaced
with a halogen (i.e. C1-C6 haloalkoxy). Examples of
suitable haloalkoxy's include chloromethoxy,
difluoromethoxy, trifluoromethoxy,
1-fluro-2-chloroethoxy, 5-fluoro-hexoxy,
3-difluro-isopropoxy, 3-chloro-isobutoxy, etc. I.
"(C6-C10)aryl" optionally substituted means a cyclic,
aromatic hydrocarbon containing from 6 to 10 carbon
atoms. Examples of aryl groups include phenyl,
naphthyl and biphenyl. Such an aryl moiety may be
optionally substituted with up to 4 non-hydrogen
substituents, each substituent is independently
selected from the group consisting of halogen, nitro,
cyano, 



hydroxy, (C 1 -CJ 6 alkyl, (C 1 -CJ 6 alkoxy, (C 1 -C
2 Jalkyl substituted with one or more halogens,
(C1-C2JaIkOXy substituted with one or more halogens, -
C(O)-R 6, - C(O)-O-R 6, SR6' SO2R6 and NR6R7. R6 and
R7 are each independently represented by C -C6 alkyl
or hydrogen. These substituents may be the same or
different and may be located at any position of the
ring, that is chemically permissible, m. "(C3-C10)
cycloalkyl" optionally substituted refers to a
saturated or partially saturated monocyclic, bicyclic
or tricyclic alkyl radical wherein each cyclic moiety
has 3 to 10 carbon atoms. Examples of cycloalkyl
radicals include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclooctyl, and the like. Such a
cycloalkyl group may be optionally substituted, in
which up to 4 hydrogen atoms are replaced by a
substituent selected from the group consisting of
halogen, cyano, nitro, hydroxy, (C -C )alkyl,
(C^C^alkoxy, (C1-CJalkyl substituted with one or more
halogens, (C1-C2JaIkOXy substituted with one or more
halogens, - C(O)-R 6, -C(O)-O-R 6, SR6, SO2R6 and
NR6R7, in which R6 7 and R are as defined above. n.
"heteroaryl" refers to an aromatic ring having one, or
more, heteroatoms selected from oxygen, nitrogen and
sulfur. More specifically, it refers to a 5- or 6-,
membered ring containing 1, 2, 3, or 4 nitrogen atoms;
1 oxygen atom; 1 sulfur atom; 1 nitrogen and 1 sulfur
atom; 1 nitrogen and 1 oxygen atom; 2nitrogen atoms
and 1 oxygen atom; or 2 nitrogen atoms and 1 sulfur
atom. The 5-membered ring has 2 double bonds and the
6- membered ring has 3 double bonds. The term
heteroaryl also includes bicyclic groups in which the
heteroaryl ring is fused to a benzene ring,
heterocyclic ring, a cycloalkyl ring, or another
heteroaryl ring. Examples of such heteroaryl ring
systems include, but are not limited to, pyrrolyl,
furanyl, thienyl, imidazolyl, oxazolyl, indolyl,
thiazolyl, pyrazolyl, pyridinyl, pyrimidinyl, purinyl,
quinolinyl, benzofuran, tetrazole, isoquinolinyl,
oxadiazolyl, thiadiazolyl, isothiazolyl, isoxazolyl,
triazolyl, benzo[b]thienyl, 2-, A-, 5-, 6-, or
7-benzoxazoIyl, 7- benzimidazolyl, or benzothiazolyl.
o. "heteroaryl, optionally substituted," refers to a
heteroaryl moiety as defined immediately above, in
which up to 4 carbon atoms of the heteroaryl moiety
may be substituted with a substituent, each
substituent is independently selected from the group
consisting of halogen, cyano, nitro, hydroxy, (C -
C6)alkyl, (C^C^alkoxy, (C-| -C2)alkyl substituted with
one or more halogens, (CyCyalkoxy substituted with one
or more halogens, SO2R6- C(O)-R6, -C(O)- R 6 6 7 6 7
0-R , SR , and NR R , in which R and R are as defined
above, p. "heterocycle" or "heterocyclic ring" refers
to any 3- or 4-membered ring containing a heteroatom
selected from oxygen, nitrogen and sulfur; or a 5-, 6-
, 7-, 8-, 9-, or 10- membered ring containing 1, 2, or
3 nitrogen atoms; 1 oxygen atom; 1 sulfur atom; 1
nitrogen and 1 sulfur atom; 1 nitrogen and 1 oxygen
atom; 2 oxygen atoms in non-adjacent positions; 1
oxygen and 1 sulfur atom in non-adjacent positions; or
2 sulfur atoms in non-adjacent positions. The
5-membered ring has Oto 1 double bonds, the 6- and
7-membered rings have Oto 2 double bonds, and the 8,
9, or 10 membered rings may have 0, 1, 2, or 3 double
bonds. The term "heterocyclic" also includes bicyclic
groups in which any of the above heterocyclic rings is
fused to a benzene ring, a cyclohexane or cyclopentane
ring or another heterocyclic ring (for example,
indolyl, quinolyl, isoquinolyl, tetrahydroquinolyl,
benzofuryl, dihydrobenzofuryl or benzothienyl and the
like). Heterocyclics include: pyrrolidinyl,
tetrahydrofuranyl, tetrahydrothiophenyl, piperidinyl,
piperazinyl, azepane, azocane, morpholinyl,
isochromyl, quinolinyl, tetrahydrotriazine,
tetrahydropyrazole, dihydrooxathiol- 4-yl, dihydro-1
H-isoindole, tetrahydro-oxazolyl, tetrahydro-oxazinyl,
thiomorpholinyl, tetrahydropyrimidinyl, dioxolinyl,
octahydrobenzofuranyl, octahydrobenzimidazolyl, and
octahydrobenzothiazolyl. q. "heterocyclic, optionally
substituted" refers to a heterocyclic moiety as
defined immediately above, in which up to 4 carbon
atoms of the heterocycle moietymay be substituted with
a substituent, each substituent is independently
selected from the group consisting of halogen, cyano,
nitro, hydroxy, (C1- C6)alkyl, (CyCyalkoxy, (Ci-C
2)alkyl substituted with one or more halogens,
(CyCyalkoxy substituted with one or more halogens, -
C(O)-R6, -C(O)-O-R6, 6 R 6 7 6 7 SR , SO2R and NR R ,
in which R and R are as defined above. Any nitrogen
atom within such a heterocyclic ring may optionally be
substituted with (C1-C6) alkyl, if such substitution
is chemically permissible, 



r. "androgen" refers to testosterone and its
precursors and metabolites, and 5- alpha reduced
androgens, including but not limited to
dihydrotestosterone. Androgen refers to androgens from
the testis, adrenal gland, and ovaries, as well as all
forms of natural, synthetic and substituted or
modified androgens, s. "pharmaceutically acceptable"
means suitable for use in mammals, t . "salts" is
intended to refer pharmaceutically acceptable salts
and to salts suitable for use in industrial processes,
such as the preparation of the compound. u.
"pharmaceutically acceptable salts" is intended to
refer to either pharmaceutically acceptable acid
addition salts" or "pharmaceutically acceptable basic
addition salts" depending upon actual structure of the
compound. v. "pharmaceutically acceptable acid
addition salts" is intended to apply to any non-toxic
organic or inorganic acid addition salt of the base
compounds represented by Formula I or any of its
intermediates. Illustrative inorganic acids which form
suitable salts include hydrochloric, hydrobromic,
sulphuric, and phosphoric acid and acid metal salts
such as sodium monohydrogen orthophosphate, and
potassium hydrogen sulfate. Illustrative organic
acids, which form suitable salts include the mono-,
di-, and tricarboxylic acids. Illustrative of such
acids are for example, acetic, glycolic, lactic,
pyruvic, malonic, succinic, glutaric, fumaric, malic,
tartaric, citric, ascorbic, maleic, hydroxymaleic,
benzoic, hydroxy-benzoic, phenylacetic, cinnamic,
salicylic, 2- phenoxybenzoic, p-toluenesulfonic acid,
and sulfonic acids such as methane sulfonic acid and
2-hydroxyethane sulfonic acid. Such salts can exist in
either a hydrated or substantially anhydrous form. In
general, the acid addition salts of these compounds
are soluble in water and various hydrophilic organic
solvents, and which in comparison to their free base
forms, generally demonstrate higher melting points. w.
"pharmaceutically acceptable basic addition salts" is
intended to apply to any non-toxic organic or
inorganic basic addition salts of the compounds
represented by Formula I, or any of its intermediates.
Illustrative bases whichform suitable salts include
alkali metal or alkaline-earth metal hydroxides such
as sodium, potassium, calcium, magnesium, or barium
hydroxides; ammonia, and aliphatic, alicyclic, or
aromatic organic amines such as methylamine,
dimethylamine, trimethylamine, and picoline. x.
"prodrug" refers to compounds that are rapidly
transformed in vivo to yield the parent compound of
the above formulas, for example, by hydrolysis in
blood. A thorough discussion is provided in T. Higuchi
and V. Stella, "Pro-drugs as Novel Delivery Systems,"
Vol. 14 of the A.C.S. Symposium Series, and in
Bioreversible Carriers in Drug Design, ed. Edward B.
Roche, American Pharmaceutical Association and
Pergamon Press, 1987, both of which are incorporated
herein by reference, y. "compound of Formula I",
"compounds of the invention", and "compounds" are used
interchangeably throughout the application and should
be treated as synonoms. z. "patient" refers to warm
blooded animals such as, for example, guinea pigs,
mice, rats, gerbils, cats, rabbits, dogs, monkeys,
chimpanzees, stump tail macques, and humans, aa.
"treat" refers to the ability of the compounds to
either relieve, alleviate, or slow the progression of
the patient's disease (or condition) or any tissue
damage associated with the disease. bb. "livestock"
refers to animals suitable for human meat consumption.
Examples include pigs, cattle, chickens, fish,
turkeys, rabbits, etc. cc. "isomer" means
"stereoisomer" and "geometric isomer" as defined
below. dd. "stereoisomer" means compounds that possess
one or more chiral centers and each center may exist
in the R or S configuration. Stereoisomers includes
all diastereomeric, enantiomeric and epimeric forms as
well as racemates and mixtures thereof. ee. "geometric
isomer" means compounds that may exist in cis, trans,
anti, entgegen (E), and zusammen (Z) forms as well as
mixtures thereof. Certain of the compounds of the
formula (I) may exist as geometric isomers. The
compounds of the formula (I) may possess one or more
asymmetric centers, thus existing as two, or more,
stereoisomeric forms. The present invention includes
all the individual stereoisomers and geometric isomers
of the compounds of formula (I) and mixtures thereof.
Individual enantierners can be obtained by chiral
separation or using the relevant enantiomer in the
synthesis.In addition, the compounds of the present
invention can exist in unsolvated as well as solvated
forms with pharmaceutically acceptable solvents such
as water, ethanol, and the like. In general, the
solvated forms are considered equivalent to the
unsolvated forms for the purposes of the present
invention. The compounds may also exist in one or more
crystalline states, i.e. polymorphs, or they may exist
as amorphous solids. All such forms are encompassed by
the claims. All of the compounds of Formula I contain
a benzonitrile moiety. To further exemplify the
invention, the numbering system for this ring and its
substitution pattern is shown below: Position 1 of
this benzonitrile is substituted with a cyano moiety
as depicted above. Position 4 is substituted with an
oxygen atom forming an ether moiety. The 1
benzonitrile will be further substituted, as depicted
by X , at any of position 2, 3, 5 or 6 with a halogen
atom, a cyano group, a (C1-C6) alkyl group, a (C1-C6)
alkoxy group, a nitro, 



a haloalkoxy moiety or a haloalkyl moiety. Typically,
it will be a halogen or haloalkyl moiety located at
the 2- or 6-position. More typically it will be
trifluoromethyl located at the 2 or 6-position of the
benzonitrile. The benzonitrile may optionally be
further substituted, as indicated by X2, with a third
substituent, selected from the group consisting of
halogen, cyano, (C1-C6) alkyl, (C1-C6) alkoxy, a
nitro, haloalkoxy and haloalkyl which may be located
at any remaining position of the benzonitrile. All of
the compounds of Formula I contain a lactam moiety. To
further exemplify the invention, the numbering system
for these rings is shown below. In one embodiment, the
lactam is a 2-oxopyrrolidine, (i.e. hereinafter "ring
(i)") A nitrogen atom is located at position 1 of the
lactam. It may optionally be substituted with one of
the entities listed above for R1. Position 2 will
always be substituted with the oxo function depicted
above. The lactam may be bonded to the ether linkage
(if no is 0), or to the methylene moiety (if n is1) at
any of positions 3, 4, or 5. Typically, the lactam
will be connected to the ether linkage via position 3.
The lactam may be further substituted at the remaining
positions as indicated by the R2 moiety. Any of
positions 3, 4, or 5 may be mono-substituted, or
di-substituted (if chemically permissible).Typically,
position 4 will be di-substituted with a lower alkyl
moiety (i.e. C1-C6 alkyl). More typically position 4
will be di-substituted with two methyl functions. In a
second embodiment, the lactam moiety is a
2-oxo-piperidine as shown below (i.e. ring ii): A
nitrogen atom is located at position 1 of the lactam
ring. It may optionally be substituted with one of the
entities listed above for R1. Position 2 will always
be substituted with the oxo function depicted above.
The lactam may be bonded to the ether linkage (if no
is 0), or to the methylene moiety (if n is1) at any of
positions 3, 4, 5 or 6. Typically, the lactam will be
connected to the ether linkage via position 3. The
lactam may be further substituted at the remaining
positions as indicated by the R2 moiety. Any of
positions 3, 4, 5, or 6 may be mono-substituted, or
di-substituted (if chemically permissible). More
specific embodiments of the invention include
compounds of Formula I in which: i) X1 is chloro or
trifluoromethyl and is located at the 2-position of
the phenyl ring, and X2 is hydrogen; ii) X1 is chloro
or trifluoromethyl and is located at the 2-position of
the phenyl ring, X2 is hydrogen, and n is 0; iii) X1
is trifluoromethyl and is located at the 2-position of
the phenyl ring, X2 is hydrogen, and n is 0; iv) X1 is
trifluoromethyl and is located at the 2-position of
the phenyl ring, X2 is hydrogen, n is 0, and A is
represented by ring (i); v) X1 is trifluoromethyl and
is located at the 2-position of the phenyl ring, X2 is
hydrogen, n is 0, and A is represented by ring (i) in
which R2 represents a di-substitution at position 4 of
the pyrrolidine ring; vi) X1 is trifluoromethyl and is
located at the 2-position of the phenyl ring, X2 is
hydrogen, n is 0 in which the oxygen atom is bonded to
position 3 of the lactam, and A is represented by ring
(i) in which R2 represents a di-substitution at
position 4 of the pyrrolidine ring; vii) X1 is
trifluoromethyl and is located at the 2-position of
the phenyl ring, X2 is hydrogen, n is 0 in which the
oxygen atom is bonded to position 3of the lactam, and
A is represented by ring (i) in which R2 represents
C1-6 alkyl, typically dimethyl, located at position 4
of the pyrollidine ring; viii) X1 is trifluoromethyl
and is located at the 2-position of the phenyl ring,
X2 is hydrogen, n is 0 in which the oxygen atom is
bonded to position 3 of the lactam, and A is
represented by ring (i) in which R2 represents
dimethyl located at position 4 of the pyrollidine ring
and R1 is represented by C1-C6 alkyl; ix) X1 is
trifluoromethyl and is located at the 2-position of
the phenyl ring, X2 is hydrogen, n is 0 in which the
oxygen atom is bonded to position 3 of the lactam, and
A is represented by ring (i) in which R2 represents
dimethyl located at position 4 of the pyrollidine ring
and R1 is represented by optionally substituted
benzyl; x) X1 is trifluoromethyl and is located at the
2-position of the phenyl ring, X2 is hydrogen, n is 0
in which the oxygen atom is bonded to position 3 of
the lactam, and A is represented by ring (i) in which
R2 represents dimethyl located at position 4 of the
pyrrolidine ring and R1 is represented by SO2-C1-C6
alkyl, and; xi) X1 is trifluoromethyl and is located
at the 2-position of the phenyl ring, X2 is hydrogen,
n is 0 in which the oxygen atom is bonded to position
3 of the lactam, and A is represented by ring (i) in
which R2 represents dimethyl located at position 4 of
the pyrrolidine ring and R1 is represented by
SO2-pheny!, in which the phenyl may be optionally
substitute. Synthesis The compounds of Formula I can
be prepared using methods known in the art for the
preparation of ethers. The reader's attention is
directed to European Patent Application Number 58932,
published September 1, 1982, for a generalized
description of the preparation aryl ethers. Scheme I
below provides an overview of one such technique for
preparing compounds in which A is represented by ring
(i), i.e. a 2-oxopyrrolidinone.SCHEME I and As
depicted above, one of the starting materials for Step
A is an alcohol as depicted by structure 1. R2 should
be represented by the same substituent(s) as is 



desired in the final product. Such lactones are known
in the art. Many may be purchased from known
commercial sources. Alternatively, they can be
prepared as described in United States Patent
Application Serial no. 60/605,896 filed August 3 1,
2004. The other starting material for Step A is a
4-fluoro-benzonitrile as depicted by structure 2. X1
and X2 should each be represented by the same
substituent as desired in the final product. These
benzonitriles are known in the art and may be
synthesized as described by Japanese Patent
Application Number 0 1097937. In Step A, the lactone
of structure 3 is produced via a nucleophilic
substitution as is known in the art. The alcohol of
structure 1 is contacted with a slight excess of a
base,such as sodium hydride, potassium t-butoxide,
etc., to produce an alkoxide ion. The reaction is
carried out in an aprotic solvent, such as
tetrahydrofuran, under an inert atmosphere (typically
nitrogen) at a temperature of about O0C. The alcohol
is stirred with the base for a period of time ranging
from 5 to 60 minutes. One equivalent of the
4-fluoro-benzonitrile of structure 2 is then added to
the reaction medium and the reactants are stirred for
a sufficient period of time to allow the alkoxide ion
to displace the fluorine from the benzonitrile. This
typically takes from 30 minutes to 24 hours. The
reaction is typically allowed to warm to room
temperature. The resulting lactone depicted by
structure 3 can be recovered by extraction,
evaporation, or other techniques known in the art. It
may optionally be purified by chromatography,
recrystallization, distillation, or other techniques
known in the art prior to carrying out the amidation
depicted in Step B. Alternatively, the etherification
can be carried out using a weak base such as sodium
hydroxide, potassium hydroxide, lithium hydroxide,
magnesium hydroxide, sodium carbonate, potassium
carbonate, cesium carbonate, potassium phosphate,
sodium phosphate, potassium phosphonate, sodium
phosphonate, sodium bicarbonate, etc. Reactions with
weak bases are typically carried out under hydrous
conditions (i.e. an admixture of water and an organic
solvent such as dimethylformamide, tetrahydrofuran,
etc.). The 4-fluoro-benzonitrile of structure 2 and
the alcohol of structure of 1 are contacted in the
presence of the base at a temperature ranging from
room temperature to reflux. In Step B, the lactone of
structure 3 is contacted with an amine as depicted by
structure 4, cleaving the lactone ring, resulting in
the generation of an amide as depicted by structure 5.
In the amine, R1 may be represented by the same
substituent as is desired in the final product.
Alternatively, it may be represented by a protecting
group such as 2,4-dimethoxy-benzyl, etc. One skilled
in the art can readily determine whether it is
ultimately more efficient to incorporate the desired
R1 moiety into the molecule in Step B or optional Step
E. The amidation of Step B is carried out using
techniques known in the art. An excess of the amine of
structure 4 is contacted with the lactone of structure
3 at ambient temperatures in a solvent such as
tetrahydrofuran, methanol, etc. The reactants are
stirred under a nitrogen atmosphere until the reaction
is completed (i.e. from 1 hour to one week). The
resulting amide of structure 5 can be recovered by
extraction, evaporation, or other techniques known in
the art. It may optionally be purified by
chromatography, recrystallization, distillation, or
other techniques known in the art, prior to carrying
out the displacemetn reaction depicted in Step C In
Step C, the hydrogen atom of the hydroxy! function is
displaced with a leaving group, such as a mesylate
anion. Such displacement reactions are well known.
Forexample, an excess of methanesulfonlyl chloride is
contacted with the amide produced in Step C, at
reduced temperatures (O0C) in the presence of a base,
such as pyridine. The reactants are typically stirred
at reduced temperatures to allow the reaction to
proceed to completion, generating the mesylate of
structure 6. The resulting mesylate may be recovered
by extraction, evaporation, or other techniques known
in the art. It may optionally be purified by
chromatography, recrystallization, distillation, or
other techniques known in the art prior. In Step D,
the O-mesylated amide of structure 6 is subjected to a
ring closure reaction thereby producing the lactam of
structure I'. The ring closure may be carried out as
is known in the art. The O-mesylated amide of
structure 6 is contacted with an excess of a strong
base, such as sodium hydride, in an aprotic solvent,
such as tetrahydrofuran. The reactants are typically
stirred at room temperature to allow the reaction to
proceed to completion. The resulting lactam may be
recovered by extraction, evaporation, or other
techniques known in the art. It may optionally be
purified by chromatography, recrystallization,
distillation, or other techniques known in the art
prior. Alternatively, the ring closure can be carried
out using a weak base such as sodium hydroxide,
potassium hydroxide, lithium hydroxide, magnesium
hydroxide, sodium carbonate, potassium carbonate,
cesium carbonate, potassium phosphate, sodium
phosphate, potassium phosphonate, sodium phosphonate,
sodium bicarbonate, etc. Reactions with weak bases are
typically carried out under hydrous conditions (i.e.
an admixture of water and an organic solvent such as
dimethylformamide, tetrahydrofuran, etc.). The
O-mesylated amide of structure 6 is contacted with the
base at a temperature ranging from room temperature to
reflux. Depending upon the substituent that R1 is to
represent in the final product, it may be necessary to
carry out the deprotection/functionalization reaction
depicted in Step E. This reaction will place the
desired functional group onto the nitrogen atom of the
lactam (i.e. R1.) One skilled in the art can readily
determine whether it is more expedious to introduce
the desired R1 substituent into the molecule during
Step B or Step E. The deprotection reaction will vary
depending upon the identity of the protecting group.
For example, if a benzyl protecting group is utilized,
it may be removed by contacting it with trifluoracetic
acid and triethylsilane under heat. Other protecting
groups may be used. The reader's attention is directed
to TW. Greene, Protective Groups in 



Organic Synthesis . John Wiley & Sons, New York, 1991
for a further discussion of potential protecting
groups and their removal. The desired R1 may be placed
on the nitrogen atom of the lactam using synthetic
techniques well known in the art. For example, if R1
is a sulfonamide, it will typically be added in Step
E. This sulfonamidation may be carried out as is known
in the art. For example, the deprotected lactam of
structure Pis contacted with an excess of a strongbase
such as sodium hydride at room temperature. An excess
of the appropriate sulfonyl chloride is then added to
the reaction mixture and stirred until complete. The
desired compound of formula I may then be recovered by
evaporation, extraction, etc. as is known in the art.
It may optionally be purified by chromatography,
recrystallization, distillation, or other techniques
known in the art prior. Alternatively, bases such as
lithium bis(trimethylsilyl) amide, which is also
referred to as lithium hexamethyl disilyl amide
("LiHMDS" may be used. Likewise an acyl linkage may be
added in step E. This amidation may be carried out as
is known in the art. For example, the deprotected
lactam of structure I' is contacted with an excess of
a strong base such as sodium hydride at room
temperature. An excess of the appropriate acid
chloride is then added to the reaction mixture and
stirred until complete. The desired compound of
formula I may then be recovered by evaporation,
extraction, etc. as is known in the art. It may
optionally be purified by chromatography,
recrystallization, distillation, or other techniques
known in the art prior. An alkyl linkage may also be
added in Step E. This alkyl linkage may be an aikyl
group, an arylalkyl group, a heterocyclicalkyl group,
a heteroarylalkyl group, a cycloalkylalkyl group, etc.
The deprotected lactam of structure I' is contacted
with an excess of a strong base, such as sodium
hydride, at room temperature. An excess of the
appropriate haloalkyl moiety is then added to the
reaction mixture and stirred until complete. The
desired compound of formula I may then be recovered by
evaporation, extraction, etc. as is known in the art.
It may optionally be purified by chromatography,
recrystallization, distillation, or other techniques
known in the art prior. Alternative R1 moieties may be
placed on the nitrogen of the lactam, using synthetic
procedures analogous to those described above and well
known in the art. The reaction scheme described above
applies equally to those compounds in which A is
represented by ring (ii), i.e. a 2-oxo-piperidine. The
only modification required pertains to one of the
starting materials utilized in Step A. A 2-oxo-pyran
as depicted below by structure 1' is substituted in
place of the 2-oxo-furan depicted above as structure
1. After this substitution, Steps B-E may be carried
out in the same manner as described above. As would be
appreciated by those skilled in the art, some of the
methods useful for the preparation of such compounds,
as discussed above, may require protection of a
particular functionality, e.g., to prevent
interference by such functionality in reactions at
other sites within the molecule or to preserve the
integrity of such functionality. The need for, and
type of, such protection is readily determined by one
skilled in the art, and willvary depending on, for
example, the nature of the functionality and the
conditions of the selected preparation method. See,
e.g., T.W. Greene, supra. Some of the compounds of
this invention are acidic and they form salts with
pharmaceutically acceptable cations. Some of the
compounds of this invention are basic and form salts
with pharmaceutically acceptable anions. All such
salts are within the scope of this invention and they
can be prepared by conventional methods such as
combining the acidic and basic entities, usually in a
stoichiometric ratio, in either an aqueous,
non-aqueous or partially aqueous medium, as
appropriate. The salts are recovered either by
filtration, by precipitation with a non-solvent
followed by filtration, by evaporation of the solvent,
or, in the case of aqueous solutions, by
lyophilization, as appropriate. The compounds are
obtained in crystalline form according to procedures
known in the art, such as by dissolution in an
appropriate solvent(s) such as ethanol, hexanes or
water/ethanol mixtures. Medical and Cosmetic Uses The
compounds of Formula I are androgen receptor
modulators. They can be used to alleviate conditions
associated with inappropriate activation of the
androgen receptor. Compounds acting as androgen
antagonists may be used to treat, or alleviate,
hormone dependent cancers such as prostate carcinomas,
benign hyperplasia of the prostate, acne, hirsutism,
excess sebum, alopecia, hypertrichosis, precocious
puberty, prostamegaly, virilization, and polycystic
ovary syndrome. Compounds acting as partial agonists,
or full agonists, may be used to treat, or alleviate,
male hypogonadism, male sexual dysfunction (impotence,
male dysspemtatogenic sterility), abnormal sex
differentiation (male hermaphroditism), male delayed
puberty, male infertility, aplastic anemia, hemolytic
anemia, sickle cell anemia, idiopathic
thrombocytopenic purpura, myelofibrosis, renal anemia,
wasting diseases (post operative, malignant tumor,
trauma, chronic renal disease, burn or AIDS induced),
abatement of pain in terminal carcinoma of female
genitalia, inoperable breast cancer, mastopathy,
endometriosis, female sexual dysfunction,
osteoporosis, wound healing and muscle tissue repair.
In order to exhibit the therapeutic properties
described above, the compounds need to be administered
in a quantity sufficient to modulate activation of the
androgen receptor. This amount can vary depending upon
the particular disease/condition being treated, the
severity of the patient's disease/condition, the
patient, the particular compound being administered,
the route of administration, and the presence of other
underlying disease states within the patient, etc.
When administered systemically, the compounds
typically exhibit their effect at a dosage range of
from about 0.1 mg/kg/day to about 100 mg/kg/day for
any of the diseases or conditions listed above.
Repetitive daily administration may be desirable and
will vary according to the conditions outlined
above.The compounds of the present invention may be
administered by a variety of routes. They may be
administered orally. The compounds may also be
administered parenterally (i.e., subcutaneously,
intravenously, intramuscularly, intraperitoneally, or 



intrathecally), rectally, or topically. In a typical
embodiment, the compounds are administered topically.
Topical administration is especially appropriate for
hirsutism, alopecia, acne and excess sebum. The dose
will vary, but as a general guideline, the compound
will be present in a dermatologically acceptable
carrier in an amount of from about 0.01 to 50 w/w%,
and more typically from about 0.1 to 10 w/w%. The
dermatological preparation will be applied to the
affected area from 1 to 4 times daily.
"Dermatologically acceptable" refers to a carrier
which may be applied to the skin or hair, and which
will allow the drug to diffuse to the site of action.
More specifically, it refers the site where inhibition
of activation of an androgen receptor is desired. In a
further embodiment, the compounds are used topically
to relieve alopecia, especially androgenic alopecia.
Androgens have a profound effect on both hair growth
and hair loss. In most body sites, such as the beard
and pubic skin, androgens stimulate hair growth by
prolonging the growth phase of the hair cycle (anagen)
and increasing follicle size. Hair growth on the scalp
does not require androgens but, paradoxically,
androgens are necessary for balding on the scalp in
genetically predisposed individuals (androgenic
alopecia) where there is a progressive decline in the
duration of anagen and in hair follicle size.
Androgenic alopecia is also common in women where it
usually presents as a diffuse hair loss rather than
showing the patterning seen in men. While the
compounds will most typically be used to alleviate
androgenic alopecia, the invention is not limited to
this specific condition. The compounds may be used to
alleviate any type of alopecia. Examples of
non-androgenic alopecia include alopecia areata,
alopecia due to radiotherapy or chemotherapy, scarring
alopecia, stress related alopecia, etc. As used in
this application, "alopecia" refers to partial or
complete hair loss on the scalp. Thus, the compounds
can be applied topically to the scalp and hair to
prevent, or alleviate balding. Further, the compound
can be applied topically in order to induce or promote
the growth of hair on the scalp. In a further
embodiment of the invention, a compound of Formula I
is applied topically in order to prevent the growth of
hair in areas where such hair growth is not desired.
One such use will be to alleviate hirsutism. Hirsutism
is excessive hair growth in areas that typically do
not have hair (i.e. a female face). Such inappropriate
hair growth occurs most commonly in women and is
frequently seen at menopause. The topical
administration of the compounds will alleviate this
condition leading to a reduction, or elimination of
this inappropriate, or undesired, hair growth.The
compounds may also be used topically to decrease sebum
production. Sebum is composed of triglycerides, wax
esters, fatty acids, sterol esters and squalene. Sebum
is produced in the acinar cells of the sebaceous
glands and accumulates as these cells age. At
maturation, the acinar cells lyse, releasing sebum
into the lumenal duct so that it may be deposited on
the surface of the skin. In some individuals, an
excessive quantity of sebum is secreted onto the skin.
This can have a number of adverse consequences. It can
exacerbate acne, since sebum is the primary food
source for Propionbacterium acnes, the causative agent
of acne. It can cause the skin to have a greasy
appearance, typically considered cosmetically
unappealing. Formation of sebum is regulated by growth
factors and a variety of hormones including androgen.
The cellular and molecular mechanism by which
androgens exert their influence on the sebaceous gland
has not been fully elucidated. However, clinical
experience documents the impact androgens have on
sebum production. Sebum production is significantly
increased during puberty, when androgen levels are
their highest. Anti-androgens, such as finasteride,
have been shown to decrease androgen secretion. For
additional information on sebum production and
androgens role in skin metabolism, see Moshell et al,
Progress in Dermatology, vol. 37, No. 4, Dec. 2003.
Thus, the compounds of formula I inhibit the secretion
of sebum and thus reduce the amount of sebum on the
surface of the skin. The compounds can be used to
treat a variety of dermal diseases such as acne or
seborrheic dermatitis. In addition to treating
diseases associated with excess sebum production, the
compounds can also be used to achieve a cosmetic
effect. Some consumers believe that they are afflicted
with overactive sebaceous glands. They feel that their
skin is oily and thus unattractive. These individuals
can utilize the compounds of Formula I to decrease the
amount of sebum on their skin. Decreasing the
secretion of sebum will alleviate oily skin in
individuals afflicted with such conditions. The
compounds may also be used to treat sebaceous
hyperplasia. Sebaceous hyperplasia is the term used
for enlarged sebaceous glands seen on the skin of the
middle-aged and elderly. Most typically they occur on
the forehead or cheeks. While these enlarged glands
are not harmful, many individuals feel that they are
cosmetically unattractive. Isotretinoin, which reduces
sebum secretion, has been shown to reduce the size of
these enlarged glands. Thus, by reducing sebum
secretion, these compounds will also alleviate
sebaceous hyperplasia. In a further embodiment, those
compounds acting as partial agonists, or full
agonists, may be used to treat, or alleviate,
osteoporosis. Osteoporosis is characterized by bone
loss, resulting from an imbalance between bone
resorption (destruction) and bone formation, which
starts in the fourth decade and continues throughout
life at the rate of about 1-4% per year (Eastell,
Treatment of postmenopausal osteoporosis, New Enq.
J.Med. 338: 736, 1998). In the United States, there
are currently about 20 million people with detectable
fractures of the vertebrae due to osteoporosis. In
addition, there are about 250,000 hip fractures per
year due to osteoporosis, associated with a 12%-20%
mortality rate within the first two years, while 30%
of patients require nursing home care after the
fracture and many never become fully ambulatory again.
In postmenopausal women, estrogen deficiency leads to
increased bone resorption resulting in bone loss in
the 



vertebrae of around 5% per year, immediately following
menopause. Thus, first line treatment/prevention of
this condition is inhibition of bone resorption by
bisphosphonates, estrogens, selective estrogen
receptor modulators (SERMs) and calcitonin. However,
inhibitors of bone resorption are not sufficient to
restore bone mass for patients who have already lost a
significant amount of bone. The increase in spinal BMD
attained by bisphosphonate treatment can reach 11%
after 7 years of treatment with alendronate. In
addition, as the rate of bone turnover differs from
site to site; higher in the trabecular bone of the
vertebrae than in the cortex of the long bones, the
bone resorption inhibitors are less effective in
increasing hip BMD and preventing hip fracture.
Therefore, osteoanabolic agents, which increase
cortical/periosteal bone formation and bone mass of
long bones, would address an unmet need in the
treatment of osteoporosis especially for patients with
high risk of hip fractures. A number of studies
demonstrate that androgens are osteoanabolic in women
and men. Anabolic steroids, such as nandroione
decanoate or stanozolol, have been shown to increase
bone mass in postmenopausal women. Beneficial effects
of androgens on bone in post- menopausal osteoporosis
are well documented in recent studies using combined
testosterone and estrogen administration (Hofbauer, et
al., Androgen effects on bone metabolism: recent
progress and controversies, Eur. J. Endocrinol. 140,
271-286, 1999). Thus those compounds of Formula I
exhibiting agonist or partial agonist activity may be
used to treat, or alleviate, osteoporosis, including
primary osteoporosis such as senile, postmenopausal
and juvenile osteoporosis, as well as secondary
osteoporosis, such as osteoporosis due to
hyperthyroidism or Cushing syndrome (due to
corticosteroid treatment), acromegaly, hypogonadism,
dysosteogenesis and hypophosphatasemia. Other bone
related indications amendable to treat from androgen
agonists include osteoporotic fracture, childhood
idiopathic bone loss, alveolar bone loss, mandibular
bone loss, bone fracture, osteotomy, periodontitis, or
prosthetic ingrowth. Those compounds acting as
agonists, or partial agonists, can also be used to
stimulate muscle mass in patients afflicted with
wasting diseases, such as AIDS, cancer cachexia,
burns, renal disease, etc. Patients suffering from
trauma, bedsores, age, etc. can also benefits from the
anabolic effects of androgens. Co-AdministrationIn a
further embodiment of the invention, the compounds of
Formula I can be co administered with other compounds
to further enhance their activity, or to minimize
potential side effects. For example, potassium channel
openers, such as minoxidil, are known to stimulate
hair growth and to induce anagen. Examples of other
potassium channel openers include
(3S,4R)-3,4-dihydro-4-(2,3-dihydro-2-methyl-3-oxopyrid
azin-6-
yl)oxy-3-hydroxy-6-(3-hydroxyphenyl)sulphonyl-2,2,3-tr
imethyl-2H-benzo[b]pyran, diaxozide, and P1075 which
is under development by Leo Pharmaceuticals. Such
compounds can be co-administered with the compounds of
Formula I to alleviate alopecia. Thyroid hormone is
also known to stimulate hair growth. Synthetic thyroid
hormone replacements (i.e., thyromimetics) have also
been shown to stimulate hair growth. Such
thyromimetics have been described in the literature
previously. The reader's attention is directed to
European Patent Application No. 1262177, the contents
of which are hereby incorporated by reference, for a
discussion of such compounds and their use to
alleviate alopecia. One particular compound of
interest is 2-{4-[3-(4-Fluorobenzyl)-
4-hydroxy-phenoxy]-3,5-dimethyl-phenyl}-2H- [ 1
,2,4]triazine-3,5-dione. Such compounds can be
co-administered with the compounds of Formula I to
alleviate alopecia. Anti-androgens can work by a
number of different mechanisms. For example, some
compounds block the conversion of testosterone to
5-a-dihydrotestosterone, which is responsible for the
biological effect in many tissues. 5-Alpha-reductase
inhibitors, such as finasteride, have been shown to
stimulate hair growth and to decrease sebum
production. Finasteride is commercially available from
Merck under the trade name Propecia(r). Examples of
other 5-a -reductase inhibitors include dutasteride
(Glaxo Smithkline). Such compounds can be
co-administered with the compounds of Formula I to
alleviate alopecia and/or to decrease sebum
production. Protein kinase C inhibitors have also been
shown to stimulate hair growth and induce anagen.
Calphostin C, which is a selective inhibitor of
protein kinase C, has been shown to induce anagen.
Other selective protein kinase C inhibitors, such as
hexadecylphosphocholine, palmitoyl-DL-camitine
chloride, and polymyxin B sulfate have also been shown
to induce anagen. [Skin Pharmacol Appl Skin Physiol
2000 May- Aug;13(3-4):1 33-42]. Any such protein
kinase C inhibitor can be co-administered with a
compound of Formula I to alleviate alopecia.
lmmunophilins are a family of cytoplasmic proteins.
Their ligands include cyclosporin and FK506. They are
derived from fungi and were developed primarily for
their potent immunosuppressive properties. Cyclosporin
binds to the proteins, cyclophilins, while FK506 binds
to FK binding proteins (FKBPs). All of these compounds
have been shown to stimulate hair growth and induce
anagen. Any such immunophilin ligands can be
co-administered with a compound of Formula I to
alleviate alopecia.Acyl CoA cholesterol acyl
transferase (ACAT) inhibitors were initially evaluated
for the treatment of elevated serum cholesterol. It
was subsequently discovered that these compounds
decrease sebum production (United States Patent No.
6,133,326). Any such ACAT inhibitor can be
co-administered with a compound of formula I to
decrease sebum production, alleviate oily skin, etc.
Antibiotics, such as tetracycline and clindamycin,
have been used to alleviate acne. The antibiotic
eradicates the microorganism, Propionbacterium acnes,
leading to a reduction in the patient's acne. The
compounds of Formula I can be co-administered with any
antibiotic suitable for the treatment of acne.
Retinoids, such as isotretinoin, have been shown to
decrease sebum production 



and are used to treat acne. These retinoids can be
co-administered with a compound of Formula I in order
to decrease sebum production and/or to treat acne.
Estrogen and progesterone have each been shown to
decrease sebum production. These compounds, or any
synthetic agonist of such compounds, may be
coadministered with a compound of formula I in order
to decrease sebum production. As used in this
application, co-administered refers to administering a
compound of Formula I with a second medicinal,
typically having a differing mechanism of action,
using a dosing regimen that promotes the desired
result. This can refer to simultaneous dosing, dosing
at different times during a single day, or even dosing
on different days. The compounds can be administered
separately or can be combined into a single
formulation. Techniques for preparing such
formulations are described below. Formulations If
desired, the compounds can be administered directly
without any carrier. However, to ease administration,
they will typically be formulated into pharmaceutical
carriers. Likewise, they will most typically be
formulated into dermatologicai, or cosmetic carriers.
In this application the terms "dermatologicai carrier"
and "cosmetic" carrier are being used interchangeably.
They refer to formulations designed for administration
directly to the skin or hair. Pharmaceutical and
cosmetic compositions can be manufactured utilizing
techniques known in the art. Typically an effective
amount of the compound will be admixed with a
pharmaceutically/cosmetically acceptable carrier. For
oral administration, the compounds can be formulated
into solid or liquid preparations such as capsules,
pills, tablets, lozenges, melts, powders, suspensions,
or emulsions. Solid unit dosage forms can be capsules
of the ordinary gelatin type containing, for example,
surfactants, lubricants and inert fillers such as
lactose, sucrose, and cornstarch or they can be
sustained release preparations.In another embodiment,
the compounds of Formula I can be tableted with
conventional tablet bases such as lactose, sucrose,
and cornstarch in combination with binders, such as
acacia, cornstarch, or gelatin, disintegrating agents
such as potato starch or alginic acid, and a lubricant
such as stearic acid or magnesium stearate. Liquid
preparations are prepared by dissolving the active
ingredient in an aqueous or non aqueous
pharmaceutically acceptable solvent, which may also
contain suspending agents, sweetening agents,
flavoring agents, and preservative agents as are known
in the art. For parenteral administration, the
compounds may be dissolved in a physiologically
acceptable pharmaceutical carrier and administered as
either a solution or a suspension. Illustrative of
suitable pharmaceutical carriers are water, saline,
dextrose solutions, fructose solutions, ethanol, or
oils of animal, vegetative, or synthetic origin. The
pharmaceutical carrier may also contain preservatives,
buffers, etc., as are known in the art. When the
compounds are being administered intrathecal^, they
may also be dissolved in cerebrospinal fluid as is
known in the art. The compounds of this invention will
typically be administered topically. As used herein,
topical refers to application of the compounds (and
optional carrier) directly to the skin and/or hair.
The topical composition according to the present
invention can be in the form of solutions, lotions,
salves, creams, ointments, liposomes, sprays, gels,
foams, roller sticks, or any other formulation
routinely used in dermatology. Thus, a further
embodiment relates to cosmetic or pharmaceutical
compositions, in particular dermatological
compositions, which comprise at least one of the
compounds corresponding to Formula I above. Such
dermatological compositions will contain from 0.001%
to 10% w/w% of the compounds in admixture with a
dermatologically acceptable carrfer, and more
typically, from 0.1 to 5 w/w% of the compounds. Such
compositions will typically be applied from 1 to 4
times daily. The reader's attention is directed to
Remington's Pharmaceutical Science , Edition 17, Mack
Publishing Co., Easton, PA for a discussion of how to
prepare such formulations. The compositions according
to the invention can also consist of solid
preparations constituting cleansing soaps or bars.
These compositions are prepared according to the usual
methods. The compounds can also be used for the hair
in the form of aqueous, alcoholic or aqueous-alcoholic
solutions, or in the form of creams, gels, emulsions
or mousses, or alternatively in the form of aerosol
compositions also comprising a propellant under
pressure. The composition according to the invention
can also be a hair care composition, and in particular
a shampoo, a hair-setting lotion, a treating lotion, a
styling cream or gel, a dye composition, a lotion or
gel for preventing hair loss, etc. The amounts of the
various constituents in the dermatological
compositions according to the invention are those
conventionally used in the fields considered.The
medicinal and cosmetics containing the compounds of
the invention will typically be packaged for retail
distribution (i.e. an article of manufacture). Such
articles will be labeled and packaged in a manner to
instruct the patient how to use the product. Such
instructions will include the condition to be treated,
duration of treatment, dosing schedule, etc. The
compounds of Formula I may also be admixed with any
inert carrier and utilized in laboratory assays in
order to determine the concentration of the compounds
within the serum, urine, etc., of the patient as is
known in the art. The compounds may also be used as a
research tool. Use in Livestock In addition to the
therapeutic and cosmetic uses described above, the
compounds may also be used to promote the growth of
animals, especially livestock. The compounds will
increase the rate at which the animals gain weight,
increase the leanness of the resulting meat and
improve the efficiency of feed utilization. This may
be accomplished by administering an effective amount
of a compound of Formula I to an 



animal receiving adequate nutrition to support growth
(i.e. sufficient calories, amino acids, vitamins,
minerals, essential fats, etc). To simplify
administration, the compound is typically mixed with
animal feeds or prepared in the form of an animal-feed
premix, concentrate, or supplement which can be
blended with animal feeds. Regardless of the procedure
selected, the compound will typically be present at
levels of from about 0.05 to 500 ppm in the feed.
Animal-feed premixes, supplements or concentrates can
be prepared by mixing on a weight basis about 0.5 to
50% of a compound with about 50 to 99.5% of an edible
diluent. Diluents suitable for use in the manufacture
of animal-feed supplements, concentrates, and premixes
include the following: corn meal, soybean meal, bone
meal, alfalfa meal, cottonseed oil meal, urea,
molasses, and other similar materials. Use of the
diluents in feed supplements, concentrates, and
premixes improves uniformity of distribution of the
active ingredient in the finished feed. Feeds for
swine, cattle, sheep, fish, and goats typically
contains about 0.05 to 400 grams of active ingredient
per ton of feed. Poultry and domestic-pet feeds range
from about 0.05 to 400 grams per ton of feed. While
the invention has been described in connection with
specific embodiments thereof, it will be understood
that it is capable of further modifications and this
application is intended to cover any variations, uses,
or adaptations of the invention following, in general,
the principles of the invention and including such
departures from the present disclosure as come within
known or customary practice within the art to which
the invention. The following examples and biological
data are being presented in order tofurther illustrate
the invention. This disclosure should not be construed
as limiting the invention in any manner. EXAMPLES
General analytical methods used in Examples 1, 3-27,
and 68-135 include: 1) Mass spectroscopy: MS
Conditions: Combi RP3 50x4.6 mm column, 45 0C,
gradient in 3.5 min, hold 0.5 min 2) High performance
liquid chromatography HPLC conditions: Supelco
Discovery C18, 250x4.6 mm, Flow rate = 1.5 ml_/min,
80/20 to 10/90 H2O+0.1%TFA/ ACN+0.1%TFA over 20 min,
hold 5 min 3) Optical rotation: Conditions:
Wavelength: 589 nm, Temp: 24.6 0C, Solvent: CHCI3 4)
Melting point- determined on a capillary melting point
apparatus (either Thomas Hoover or Mel-Temp). 5)
Liquid chromatographic mass spectroscopy "LCMS"-
Mobile phase: 50-2% H2O in 3.5 min, hold 0.5 min, run
time 4 min; stationary phase: Phenomenex Develosil
Combi RP3 50x4.6mm Column; 45 C ( unless indicated
otherwise). Example 1 Example 1 illustrates one of the
synthetic routes described above in Reaction Scheme I.
It specifically describes attaching the desired R1
moiety in the amidation reaction (i.e. Step B). This
example also illustrates the preparation of
(3R,S)-(+)-4-(1-seoButyl-4
>4-dimethyl-2-oxo-pyrroiidin-3-yloxy)-2-trifluoromethy
lbenzonitrile. Step A: Ether Formation Preparation of
()-4-(4.4-dimethyl-2-oxo-tetrahvdro-furan-3-yloxy)-2-t
rifluoromethylbenzonitrile.To a stirring solution
comprised of (R)-(-)-pantolactone (46.1 g; 354 mmol)
in tetrahydrofuran (500 mL) at -15 0C under a nitrogen
atmosphere is added a suspension comprised of a 60 %
sodium hydride mineral oil dispersion (14 g; 340 mmol)
in tetrahydrofuran (70 mL) over a one hour period.
Another portion of tetrahydrofuran ( 100 mL) is added
to the reaction mixture to aid in more vigorous
stirring of the thick mixture. Upon the completion of
hydrogen gas liberation, a solution comprised of
4-fluoro-2- trifluoromethylbenzonitrile (68.9 g; 364
mmol) is added. The reaction mixture is allowed to
warm slowly to ambient temperature overnight. The
reaction mixture is neutralized with saturated aqueous
ammonium chloride. The mixture is extracted with ethyl
acetate (350 mL) and the layers are separated. The
organic layer is washed with a brine solution and is
dried over anhydrous magnesium sulfate. The solution
is concentrated in vacuo to afford 102.57 g of an
off-white solid. The solid is recrystallized from
absolute ethanol to afford 73.3 g of a fine white
crystalline solid; 70.6 % yield; 1H-NMR (400 MHz;
CDCl3) d 7.78 (dd, IH, J=8.6, 0.4 Hz), 7.43 (d, IH,
J=2.5 Hz), 7.31 (dd, IH, J=8.6, 2.7 Hz), 4.67 (s, 3H),
4.17 (d, IH, J=9.0 Hz), 4.10 (d, IH, J=9.0 Hz), 1.29
(s, 6H); 19F-NMR (376 MHz; CDCl3) d -62.70 (s, 3F).
Step B: Amidation Preparation of
N-seobutyl-2-(4-cvano-3-trifluoromethyl-phenoxy)-4-hvd
roxy-3,3- dimethyl-butyramide. To a stirring solution
comprised of
()-4-(4,4-dimethy!-2-oxo-tetrahydro-furan-3-
yloxy)-2-trifluoromethyl-benzonitrile (1 .345 g; 4.495
mmol) in tetrahydrofuran (5 mL) at ambient temperature
under a nitrogen atmosphere is added
(S)-(+)-seo-butylamine (0.4931 g; 6.742 mmol.) The
reaction mixture is stirred for eight days. The
reaction mixture is diluted with ethyl acetate and
washed with 1N aqueous hydrochloric acid and with a
brine solution. The organic phase is dried over
anhydrous magnesium sulfate and is concentrated in
vacuo to afford 1.633 of a white solid as a mixture of
diastereomers; HPLC UV purity: 94 % (two
diastereomers.)Step C: Displacement Preparation of
methanesulfonic acid 3-seobutylcarbamoyl-3-(4-cvano-3-
trifluoromethyl-phenoxy)-2,2-dimethyl-propyl ester. To
a stirring solution comprised of two(2)
N-seobutyl-2-(4-cyano-3-
trifIuoromethyl-phenoxy)-4-hydroxy-3,3-dimethyl-butyra
mide diastereomers (1 .63 g; 4.38 mmol) in pyridine
(10 mL) at 0 0C under a nitrogen atmosphere is added
methanesulfonyl chloride (0.75 g; 6.5 mmol). The
reaction mixture is stirred cold for 3.5 hours. The
reaction mixture is diluted with dichloromethane and
is washed with 1N aqueous 



hydrochloric acid and with brine. The organic phase is
dried over anhydrous magnesium sulfate and is
concentrated in vacuo ( the water bath temperature is
not raised above 23 0C) to afford 1.892 g of a foam;
HPLC UV purity: 99.3 % (two diastereomers.) Step D:
Ring Closure Preparation of
(3R,S)-(+)-4-(1-seoButyl-4,4-dimethyl-2-oxo-pyrrolidin
-3-yloxy)-2- trifluoromethyl-benzonitrile, To a
stirring solution comprised of a mixture of
methanesulfonic acid 3-secbutylcarbamoyl-
3-(4-cyano-3-trifluoromethyl-phenoxy)-2,2-dimethyl-pro
pyl ester diastereomers ( 1 .89 g; 4.2 mmol) in
tetrahydrofuran (10 mL) at ambient temperature under a
nitrogen atmosphere is added a 60 % sodium hydride
mineral oil dispersion (0.34 g; 8.4 mmol) in portions.
The reaction mixture is stirred overnight. The
reaction mixture is carefully neutralized with
saturated aqueous ammonium chloride and is extracted
with ethyl acetate. The organic phase is washed with a
brine solution and is dried over anhydrous magnesium
sulfate. The organic solution is concentrated in vacuo
to afford 1.47 g of a viscous residue comprised of two
diastereomers; HPLC UV purity: 92 % (two
diastereomers.) The diastereomers are separated by
flash silica column chromatography (Biotage Horizon
chromatography system; 100 g of silica gel, Biotage
40+M silicacartridge.) Elution with a gradient (100 %
hexanes to 30 % ethyl acetate over 3204 ml_) will
afford complete separation of the diastereomers:
(3R,S)-(+)-4-(1-seoButyl-4,4-dimethyl-2-oxo-pyrrolidin
-3-yloxy)-2-trifluoromethylbenzonitrile. 0.365 g;;
[a]5B924 0C = +238  (in dichloromethane);microanalysis
for C18H2I F3N2O2: %C(calc/found) 61.01/60.81, %H
5.97/6.06, %N 7.91/7.66, %F 16.08/16.25. Example 2
This example also illustrates the preparation of
(3R,S)-(+)-4-(1 -sec-Butyl-4,4-
dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-trifluoromethylbe
nzonitrile, the product of Example 1. Step A: Ether
Formation Preparation of
()-4-(4,4-dimethyl-2-oxo-tetrahvdrofuran-3-yloxy)-2-tr
ifluorometriylbenzonitrile Solid NaH (60wt% dispersion
in mineral oil, 13.80 g, 345 mmol) was added
portionwise over 35 min to a cold (0-50C) sol'n of
(+/-)-pantolactone, (42.90 g, 330 mmol) in 600 ml. dry
tetrahydrofuran ("THF") under an N2 atmosphere. After
stirring at 0-50C for 2 hours ("h")
4-fluoro-2-trifluoromethylbenzonitrile (56.73 g, 300
mmol) was added in one portion. The reaction mixture
was allowed to slowly warm to 20-250C and then stirred
at this temp for 16 h. The reaction mixture was then
cooled to 5-100C and quenched with 500 mL sat'd aq.
NH4CI. The phases were separated and the aqueous was
extracted with methyl tertbutyl ether "MTBE" (2x400
mL). The organic was conc'd under vac (40-450C) to a
"wet" biege solid. Ethanol (300 mL) was added and the
slurry was conc'd under vac again to a "drier" biege
solid. The solid was combined with 500 mL EtOH and
heated to 70-750C. The slightly turbid hot sol'n was
filtered and the filtrate was allowed to cool to
20-250C (ppt'n occurred quickly) and was stirred 16 h.
The slurry was cooled in an ice/water bath 2 h. The
cold slurry was filtered and the solid was washed with
200 mL cold EtOH, followed by 200 mL Hept. Suction
dried the white granular solid 2 h. Step B: Amidation
Preparation of
N-saobutyl-2-(4-cvano-3-trifluoromethylphenoxy)-4-hvdr
oxy-3,3- dimethyl-butyramide .
()-4-(4,4-Dimethyl-2-oxo-tetrahydrofuran-3-yIoxy)-2-tr
ifluoromethylbenzonitrile (66.00 g, 221 mmol) was
combined with 330 mL dry THF and the
(S)-(+)-2-butyIamine (total of 64.5 g, 882 mmol), and
the reaction mixture was heated at 40-600C in a sealed
vessel for 124 h. The amber sol'n was concentrated
under vac (35-400C) to an ambergum. The gum was
redissolved in 500 m ethyl acetate" EtOAc" and conc'd
again. The gum was redissolved in 500 mL "EtOAc" and
passed through a pad of silica. The silica was washed
with 500 mL EtOAc and the combined filtrate was
concentrated under vac to a pale amber gum. Step C:
Displacement Reaction Preparation of methanesulfonic
acid 3-seobutylcarbamoyl-3-(4-cvano-3-
trifluoromethylphenoxy)-2,2-dimethylpropyl ester
Methanesulfonyl chloride (36.45 g, 318 mmol) was added
in one portion to a cold (0-50C) sol'n of the
N-seobutyl-2-(4-cyano-3-trifluoromethylphenoxy)-4-hydr
oxy-3,3- dimethylbutyramide (5, 79.0 g, 212 mmol) in
200 mL pyridine. The reaction mixture was stirred at
0-50C for 5 h. The reaction was quenched with 800 mL
sat'd aq. NH4CI and extracted with 1000 mL CH2CI2. The
organic phase was washed with 2N aq. HCI (3x300 mL)
and then half sat'd aq. NaCI (3x300 mL). The organic
was conc'd under vac (35- 400C) to an amber gum. Step
D : Ring Closure Preparation of (3R,SH+)-4-(1
-seoButyl-4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-
trifluoromethylbenzonitrile . Solid NaH (60wt%
dispersion in mineral oil, 16.6 g, 416 mmol) was added
portion wise over 25 min to a cold (0-50C) sol'n of
methanesulfonic acid 3-seobutylcarbamoyl-3-
(4-cyano-3-trifluoromethylphenoxy)-2,2-dimethylpropyl
ester (104 g, 208 mmol) in 400 mL dry THF under an N2
atmosphere. The reaction mixture was allowed to warm
to 20- 25C and then stirred at this temp, for 90 h.
The reaction mixture was quenched by adding it to 500
mL cold (5-100C) sat'd aq. NH4CI. The phases were
separated and the aqueous was extracted with ethyl
acetate ("EtOAc") (2x500 mL). The pale yellow organic
was conc'd under vac (40-450C) to an orange-yellow
oil/gum (83 g). The crude product was purified by
extensive silica gel (230-400 mesh) column
chromatography (EtOAc/Heptane) followed by
crystallization (EtOAc/Heptane). The pure desired
diastereomer was isolated as a white granular solid
MS+: 355. m.p. 101-1020C. Optical rotation [a]589 25 =
+180.10( in methanol) Elemental analysis results:
Obsv'd (Theor.): C, 61.03 (61.01); H, 6.02 (5.97); N,
7.88 (7.91); F, 15.98 (16.08). HPLC analysis: Chiral
purity: 100%.Example 3 



Example 3 illustrates another of the synthetic routes
described above in Reaction Scheme I. It specifically
illustrates the deprotection reaction of Step E,
generating a compound in which R1 is hydrogen.
Subsequent examples also demonstrate how the optional
functionalization reaction of Step E may be carried
out in order to place different functional groups on
the nitrogen atom of the lactam (i.e. R1) This example
also demonstrate the preparation of
(+)-4-(4,4-Dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-
trifluoromethyl-benzonitrile , whose structure is
depicted below. Step A. Ether formation The
preparation of
()-4-(4,4-Dimethyl-2-oxo-tetrahvdro-furan-3-yloxy)-2-
trifluoromethyl-b enzonitrile To a stirring solution
comprised of (R)-(-)-pantolactone (44.7 g; 336 mmol)
in tetrahydrofuran (625 ml_) at 0 0C under a nitrogen
atmosphere was added a 60 % sodium hydride mineral oil
dispersion (14.1 g; 352 mmol) directly in portions.
Upon the completion of hydrogen gas liberation,
4-fluoro-2-trifluoromethylbenzonitrile solid (59.0 g;
312 mmol) was added directly. The reaction mixture was
allowed to warm slowly to ambient temperature
overnight. The reaction mixture was neutralized with
saturated aqueous ammonium chloride (500 ml_.) The
mixture was extracted with ethyl acetate (800 mL) and
the layers were separated. The organic layer was dried
over anhydrous magnesium sulfate and was concentrated
in vacuo to afford 99.83 g of a beige solid. The solid
was recrystallized from absolute ethanol (300 mL) to
afford 8 1.56 g of an off-white crystalline solid;
1H-NMR (400 MHz; CDCI3) d 7.78 (dd, 1H, J=8.6, 0.4
Hz), 7.43 (d, 1H, J=2.5 Hz), 7.31 (dd, 1H, J=8.6, 2.7
Hz), 4.67 (s, 3H), 4.17 (d, 1H, J=9.0 Hz), 4.10 (d,
1H1 J=9.0 Hz), 1.29 (s, 6H); 19F-NMR (376 MHz; CDCI3)
d -62.70 (s, 3F). Step B: Amidation The preparation of
2-(4-Cvano-3-trif
luoromethyl-phenoxy)-N-(2,4-dimethoxybenzvO-
4-hvdroxy-3,3-dimethyl-b utyramideA suspension
comprised of
()-4-(4,4-dimethyl-2-oxo-tetrahydro-furan-3-yloxy)-2-
trifluoromethyl-benzonitrile (81 .55 g; 272.5 mmol),
2,4-dimethoxybenzylamine (50.4Og; 295.4 mmoi), and
methanol (300 ml.) was stirred at ambient temperature
under a nitrogen atmosphere overnight. The suspension
became a clear solution. The reaction mixture was
concentrated in vacuo to afford a cloudy orange oi!
(145 g.) The oil was triturated with diethyl ether
(500 ml.) over a steam bath to gentle boiling. The
flask was removed from the steam bath as a solid began
to slowly form. The oil was scratched with a spatula
which accelerated solid formation and the solids were
collected by vacuum filtration to afford 107.25 g of
an off-white amorphous solid. The mother liquor was
concentrated in vacuo to give 28.35 g of a crude
red-brown oil. This oil was purified by flash silica
column chromatography (Isco Fraction Collector with
Biotage 65i 330 g silica cartridge.) Elution with a
gradient (98:2 v/v hexanes-ethyl acetate to 100 %
ethyl acetate over 1 hour, 12 minutes, 18x150 mm
tubes, each filled to 27 ml_ mark in 30 seconds)
afforded 20 g of a light-yellow solid. The material
was recrystallized from diethyl ether to afford 9.659
g of a white crystalline solid; 1H-NMR (400 MHz;
CDCI3) d 7.61 (d, 1H, J=8.8 Hz), 7.24 (d, 1H, J=2.5
Hz), 7.07 (d, 1H, J=8.2 Hz), 6.94 (dd, 1H, J=8.8, 2.5
Hz), 6.58 (t, 1H, J=5.6 Hz), 6.37 (dd, 1H, J=8.4, 2.5
Hz), 6.28 (d, 1H, J=2.4Hz), 4.52 (s, 1H), 4.37-4.25
(m, 2H), 3.78 (s, 3H), 3.58 (s, 3H), 3.50 (d, 1H, J=1
1.7 Hz), 3.42 (d, 1H, J=1 1.7 Hz), 1.09 (s, 3H), 0.97
(s, 3H); 19F-NMR (376 MHz; CDCI3) d -62.70 (s, 3F); MS
(APCI+) 467.3 (M+1, 100); (APCI-) 465.2 (M-1, 14),
186.0 (100). Step C: Displacement Reaction Preparation
of Methanesulfonic acid
3-(4-cvano-3-trifluoromethyl-phenoxy)-3-(2,4-
dimethoxy-benzylcarbamovD-2,2-dimethyl-p ropvl esterTo
a clear, colorless solution comprised of
2-(4-cyano-3-trifluoromethyl-phenoxy)-
N-(2,4-dimethoxy-benzyl)-4-hydroxy-3,3-dimethyl-butyra
mide (116.42 g; 250 mmol) in pyridine (160 ml_) cooled
to 0 CC under a nitrogen atmosphere was added
methanesulfonyl chloride (30.2 g; 262 mmol). The
mixture turned cloudy yellow with precipitate within 5
minutes of methanesulfonyl chloride addition. The
reaction mixture was stirred cold for 1 hour, 20
minutes. The reaction flask was then loaded onto the
rotary evaporator over a water bath warmed to 40 C and
the high vacuum was applied. After two hours of
rotation, a negligible volume of pyridine had been
distilled off and the water bath temperature was
raised to 54 0C. The pyridine was distilled off as the
solution turned to a darker orange color and yielded a
dark orange oil. To avoid decomposition, the flask was
removed and the contents were partitioned between
dichloromethane (1500 ml_) and 2N, aqueous
hydrochloric acid (500 ml_.) The unseparated aqueous
(top) layer was tested with pH paper to show a pH of
4. The aqueous phase was acidified to pH 0 by the
addition of concentrated aqueous hydrochloric acid (10
mL) to the biphasic mixture. The layers were separated
and the organic phase was dried over anhydrous
magnesium sulfate and vacuum filtered. The vacuum
flask containing the clear orange filtrate solution
was covered and left at ambient temperature for three
days. The solution turned to dark red. Thin layer
chromatography analysis of this solution (solvent
system: 1:1 v/v hexanes-ethyl acetate) showed the
major presence of desired material along with a
baseline (Rf = 0) species and two higher Rf species.
The solution was concentrated in vacuo, keeping the
water bath temperature at 35 C, to obtain 159 g of a
red foam; 1HNMR (400 MHz; CDCI 3) d 7.59 (d, 1H, J=2.1
Hz), 7.23 (d, 1H, J=2.5 Hz), 7.05 (d, 1H, J=2.1 Hz),
6.93 (dd, 1H, J=2.2, 0.7 Hz), 6.50 (t, 1H, J=1.5 Hz),
6.36 (dd, 1H, J=2.1, 0.6 Hz), 6.26 (d, 1H, J=0.6 Hz),
5.28 (s, 1H), 4.45 (s, 1H), 4.36-4.24 (m, 2H), 4.1 1
(dd, 2H, J= 6.7, 2.4 Hz), 3.77 (s, 3H), 3.57 (s, 3H),
2.99 (s, 3H), 1.13 (s, 3H), 1.12 (s, 3H); 19F-NMR (376
MHz; CDCI3) d -62.69 (s, 3F). Step D: Ring Closure
Preparation of 4-F1
-(2,4-Dimethoxy-benzv0-4,4-dimethyl-2-oxo-pyrrolidin-3
-yloxy 'l-2- trifluoromethyl-benzonitrile To a
stirring solution comprised of methanesulfonic acid
3-(4-cyano-3-
trifluoromethyl-phenoxy)-3-(2,4-dimethoxy-benzylcarbam
oyl)-2,2-dimethyl-propyl ester(35 g; 64 mmol) in
tetrahydrofuran (700 ml_) at 0 0C under nitrogen was
added the 



sodium hydride mineral oil dispersion (14.7 g; 366
mmol.) After liberation of hydrogen gas was mostly
complete (reaction time ~ minutes), the reaction
mixture was analyzed by mass spectrometry to show
presence of a product with the desired mass and
presence of a species with the mass of the starting
material. Another portion (8 g) of sodium hydride was
added and the ice bath was removed and the reaction
mixture was stirred for 15 minutes. The mixture was
cooled with an ice bath and was slowly quenched with
saturated aqueous ammonium chloride. To the mixture
was added ethyl acetate and the biphasic mixture was
stirred gently overnight. The layers were separated
and the organic phase was dried with anhydrous
magnesium sulfate and concentrated in vacuo to afford
35 g of a reddish viscous oil. The product was
purified by flash chromatography (Biotage 65i 330-g
silica cartridge on the lsco Foxy fraction collector).
Elution with a gradient ( 100 % hexanes to 50 % ethyl
acetate over 1 h, 48 min) afforded 30.1 g of a clear
glass. The product was dissolved in boiling diethyl
ether over a steam bath, and the clear solution was
cooled in the refrigerator for four days. A brilliant
white crystalline solid had formed from solution and
was collected by vacuum filtration (15 g). The volume
of the filtrate was reduced over the steam bath and
the solution was cooled overnight after seeding with
some crystals from the first crop. A second crop of
white crystalline solid was obtained and collected by
vacuum filtration. The crystals were combined with the
first batch of crystals to afford 23.2 g of a white
crystalline solid; 1H-NMR (400 MHz; CDCl3) d 7.73 (d,
1H, J=8.8 Hz), 7.49 (d, 1H, J=2.5 Hz), 7.42 (dd, 1H,
J=8.6, 2.5 Hz), 7.14 (dd, 1H, J=6.2, 2.5 Hz), 6.45 (s,
1H), 6.44 (dd, 1H, J=6.6, 2.5 Hz), 4.52 (s, 1H), 4.44
(d, 1H, J=14.3 Hz), 4.40 (d, 1H, J=14.3 Hz), 3.80 (s,
3H), 3.79 (s, 3H), 3.06 (d, 1H, J=10.0 Hz), 3.01 (d,
1H, J=1 0.0 Hz), 1.16 (s, 3H), 1.1 1 (s, 3H); 19F-NMR
(376 MHz; CDCI3) d -62.64 (s, 3F); MS (APCI+) 449.1
(M+1 , 100); (APCI-) 186.0 ( 100) LCMS: 50-2% H2O, 214
nm, 3.260 min, 100% Step E: Deprotection Reaction
Preparation of
4-(4,4-Dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-trifluorom
ethylbenzonitrile A solution of 4-[1
-(2,4-dimethoxy-benzyl)-4,4-dimethyl-2-oxo-pyrrolidin-
3-yloxyJ- 2-trifluoromethyl-benzonitrile (25 g; 56
mmol) in trifiuoroacetic acid (250 ml_)and
triethylsilane (20 g; 169 mmol; 3 eq) was brought to
gentle reflux overnight. The reactionwas cooled to
ambient temperature. The reaction mixture was
concentrated in vacuoXo give an oily residue. The
crude product was dissolved in dichloromethane and was
washed with saturated aqueous sodium bicarbonate and
with brine solution. The organic phase was dried over
anhydrous magnesium sulfate and concentrated in vacuo
to give a dark purple oily residue. The product was
purified by flash silica column chromatography.
Elution with a gradient (100 % hexanes to 3:2 v/v
ethyl acetate-hexanes over 1 hour, 12 minutes; pump
speed: 1 mL/min) afforded an off-white powder.
Trituration with diethyl ether over a steam bath
afforded 14.6 g of a white powder; 1H-NMR (400 MHz;
CDCI3) d 7.75 (dd, 1H1J=8.6, 0.4 Hz), 7.46 (d, 1H,
J=2.5 Hz), 7.37 (dd, 1H, J=8.6, 2.5 Hz), 6.46 (s, 1H),
4.53 (s, 1H), 3.21 (s, 1H), 3.20 (s, 1H), 1.27 (s,
3H), 1.25 (s, 3H); 19F-NMR (376 MHz; CDCI3) d -62.66
(s, 3F); MS (APCI+) 299.1 (M+1, 100); (APCI-) 186.0
(100) Step F: Chiral Separation Preparation of
(+)-4-(4,4-Dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-triflu
oromethylbenzonitrile. The enantiomers of ()
4-(4,4-Dimethyl-2-oxo-pyrrolidin-3-y!oxy)-2-trifluorom
ethylbenzonitrile, produced in Step E above, were
separated by chiral HPLC (Chiralcel AD, 250x4.6 mm;
mobile phase: 8:2 hexanes-isopropanol; flow rate: 15
mL/min.) MS (APCI, M+1) 299.1 HPLC: Chiracel AD,
250x21 mm, 80/20 Hexane/IPA, 254 nm, flow rate = 0.8
mL/min, injection volume = 10 mL, 16.720 min, 100%
[a]: +272 0C (CHCI3 Example 4 This example illustrates
one of the optional functionalization reactions of
Step E, in Reaction Scheme I. It illustrates the
placement of an alkyl linkage on the nitrogen atom of
the lactam. It also illustrate the preparation of
4-(4,4-dimethyl-2-oxo-1-propyIpyrrolidin-
3-yloxy)-2-trifluoromethy!-benzonitrile To a stirring
solution comprised
4-(4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-
trifluoromethyl-benzonitrile, as produced above in
Example 3 (0.232 g; 0.78 mmol) in tetrahydrofuran (2
mL) at ambient temperature under a nitrogen atmosphere
was added a 60 % sodium hydride mineral oil dispersion
(0.037 g; 0.93 mmol) directly. Upon the completion of
hydrogen gas liberation, 1-bromopropane (85 mL;0.93
mmol) was added directly. The reaction mixture was
stirred at ambient temperature over three days. The
reaction mixture was neutralized with saturated
aqueous ammonium chloride. The mixture was extracted
with ethyl acetate and the layers were separated. The
organic layer was dried over anhydrous magnesium
sulfate and was concentrated in vacuo to afford an
oil. The material was purified by column
chromatography (10-75% EtOAc/hexane) to afford 0.138 g
of a clear, colorless oil; MS (APCI, M+1) 341 .2 LCMS:
50-2% H2O, 214 nm, 3.187 min, 100% Examples 4A and 4B
4-(4,4-Dimethyl-2-oxo-1-propyl-pyrrolidin-3-yloxy)-2-t
rifluoromethyl-benzonitrile (i.e. same compound as
product of Example 4 produced in a subsequent
experiment) was separated into individual enantiomers
using chiral HPLC (Chiracel AD, 80:20 Hexanes/ethanol,
254 nm, flow rate = 15 mL/min, retention time E 1 =
8.755 min, E2 = 22.1 2 min, diluent = ethanol) Example
4A
(+)-4-(1-Propyl-4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy)
-2-trifluoromethyl-benzonitrile (E21 Physical,
spectral and purity data for product 1H-NMR (400 MHz;
CDCI3) d 7.73 (d, 1H, J=8.5 Hz), 7.49 (d, 1H, J=2.5
Hz), 7.41 (dd, 1H, J=8.6, 2.5 Hz), 4.53 (s, 1H),
3.30-3.20 (m, 2H), 3.20-3.14 (m, 2H), 1.60-1.51 (m,
2H), 1.25 



(s, 3H), 1.22 (s, 3H), 0.91 (t, 3H1J=7.4 Hz) - trace
ethanol 1 9 F-NMR (376 MHz; CDCI3) d -62.66 (s, 3F) MS
(APCI+) 382.1 (M+1 +MeCN, 6 1), 341 .1 (M+1 , 100);
(APCI-) 186.0 (100) [a]589 23-7c = +206.8  (methanol);
chiral HPLC purity = 100 % single enantiomerLC/MS:
wavelength (% purity) 214 nm (100 %), 254 nm (100 %),
280 nm (100 %); retention time: 2.918 min; mobile
phase: 50-2% H2O in 3.5 min, hold 0.5 min, run time 4
min; stationary phase: Phenomenex Develosil Combi RP3
50x4.6mm Column; 45 0C. Example 4B
(-)-4-(1-Propyl-4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy)
-2-trifluoromethyl-benzonitrile mil Physical, spectral
and purity data for product 1H-NMR (400 MHz; CDCI3) d
7.73 (d, 1H, J=8.6 Hz), 7.49 (d, 1H, J=2.5 Hz), 7.41
(dd, 1H, J=8.8, 2.5 Hz), 4.53 (s, 1H), 3.30-3.20 (m,
2H), 3.20-3.14 (m, 2H), 1.60-1.51 (m, 2H), 1.25 (s,
3H), 1.22 (s, 3H), 0.91 (t, 3H, J=7.4 Hz) - trace
ethanol 1 9 F-NMR (376 MHz; CDCI3) d -62.66 (s, 3F) MS
(APCI+) 382.1 (M+1+MeCN, 59), 341.1 (M+1, 100);
(APCI-) 186.0 (100) t"]589 24 2 c = -189.0
(methanol); chiral HPLC purity = 100 % single
enantiomer LC/MS: wavelength (% purity) 214 nm (99.8
%), 254 nm (100 %), 280 nm (100 %); retention time:
2.887 min; mobile phase: 50-2% H2O in 3.5 min, hold
0.5 min, run time 4 min; stationary phase: Phenomenex
Develosil Combi RP3 50x4.6mm Column; 45 0C. Example 5
4-(1-Benzyl-4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-t
rifluoromethyl-benzonitrile The product of example 5
was made analogously to example 1, except using
benzylamine as the starting material in Step B; no
chiral separation was conducted. MS (APCI, M+1) 389.1
LCMS: 50-2% H2O, 214 nm, 3.266 min, 100% Example 6
(+)-4-(1-Benzyl-4.4-dimethyl-2-oxo-pyrrolidin-3-yloxy)
-2-trifluoromethyl-benzonitrileThe product of example
6 was produced by subjecting the product of Example 5
to a chiral separation. MS (APCI, M+1) 389.2 HPLC:
Chiracel OD, 250x21 mm, 80/20 Hexane:EtOH, 254 nm,
flow rate = 0.8 mL/min, injection volume = 10 mL,
8.434 min, 100% [a] : +219 0C (CHCI3) Example 7
4-ri-(4-Methoxy-benzyl)-4,4-dimethyl-2-oxo-pyrrolidin-
3-yloxyl-2-trifluoromethylbenzonitrile The product of
example 7 was made analogously to Example 1, except 4-
methoxybenzylamine was used as the starting material
in Step B; no chiral separation was conducted.MS
(APCI, M+1) 419.2 LCMS: 50-2% H2O, 214 nm, 3.187 min,
100% Example 8
4-ri-(4-Hvdroxy-benzyl)-4,4-dimethyl-2-oxo-pyrrolidin-
3-yloxy1-2-trifluoromethylbenzonitrile Boron
tribromide (3 eq.) was added dropwise to a -78 0C
solution of 4-[1-(4-
methoxy-benzyl)-4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy]
-2-trifluoromethyl-benzonitrile (220 mg,1_ eq. in
dichloromethane, i.e. the product of example 7). The
reaction was allowed to gradually warm to ambient
temperature overnight. Water was carefully added to
the reaction and the product was extracted into
dichloromethane. The organic layer was washed with
water and brine and dried over anhydrous magnesium
sulfate, filtered and concentrated. The crude material
was purified by flash column chromatography.
(Procedure of example 8 will be referred to as a
"demthylation reaction hereinafter") MS (APCI, M+1)
405.0 LCMS: 50-2% H2O, 214 nm, 2.390 min, 100% Example
9 4-ri-(4-Hvdroxy-benzv
-4,4-dimethyl-2-oxo-pyrrolidin-3-yloxyl-2-trifluoromet
hylbenzonitrile The product of example 9 was made from
the product of example 8 by a chiral separation. MS
(APCI, M+1) 405.1 HPLC: Chiracel OD, 250x21 mm, 80/20
Hexane:EtOH, 254 nm, flow rate = 0.8 mL/min, injection
volume = 10 mL, 13.359 min, 99.8% [a]: +216 0C
(CHCl3)Example 10
4-ri-(2-Methoxy-benzyl)-4,4-dimethyl-2-oxo-pyrroliclin
-3-yloxy1-2-trifluoromethylbenzonitrile The product of
example 10 was made analogously to example 1, except
2- methoxybenzylamine was used as the starting
material in Step B; no chiral separation was
conducted. MS (APCI, M+1) 419.2 LCMS: 50-2% H2O, 214
nm, 3.345 min, 100% Example 11
4-ri-(2-Hvdroxy-benzyl)-4,4-dimethyl-2-oxo-pyrrolidin-
3-yloxyl-2-trifluoromethylbenzonitrile The product of
example 11 was produced by subjecting the product of
example 10 to a demethylation reaction analogous to
that described in example 8. MS (APCI, M+1) 405.2
LCMS: 50-2% H2O, 214 nm, 2.839 min, 100% Example 12
4-ri-(3-Methoxy-benzyl)-4,4-dimethyl-2-oxo-pyrrolidin-
3-yloxyl-2-trifluoromethylbenzonitrile The product of
Example 12 was prepared analogously to Example 4,
except that 1-(3-methoxybenzyl)bromide was used in the
functionalization reaction of Step E. MS (APCI, M+1)
419.1 Example 13
4-f1-(3-Hvdroxy-benzvp-4,4-dimethyl-2-oxo-pyrrolidin-3
-yloxyl-2-trifluoromethylbenzonitrile The product of
example 13 was produced by subjecting the product of
example 12 to a demethylation reaction analogous to
that described in example 8. MS (APCI, M+1) 405.2
LCMS: 50-2% H2O, 214 nm, 2.460 min, 100% Example 14 



(+)-4-ri-(3-Hvdroxy-benzyl)-4,4-dimethyl-2-oxo-pyrroli
din-3-yloxy1-2-trifluoromethylbenzonitrileThe product
of example 14 was prepared by subjecting the product
of example 13 to chiral HPLC separation. [O]539 (24.1
0C, CH3OH): + 138.9  MS (APCI, M+1) 405.2 LCMS:
wavelength (% purity) 214 nm (100 %), 254 nm (100 %),
280 nm (100 %); retention time: 2.485 min; mobile
phase: 50-2% H2O in 3.5 min, hold 0.5 min, run time 4
min; stationary phase: Phenomenex Develosil Combi RP3
50x4.6mm Column; 45 0C. Example 15
4-ri-(2-Fluoro-benzyl)-4,4-dimethyl-2-oxo-pyrrolidin-3
-yloxyl-2-trifluoromethylbenzonitrile The product of
Example 15 was made analogously to example 1, except
using 3- fluorobenzylamine was used as the starting
material in Step D, no chiral separation was
conducted. MS (APCI, M+1) 407.2 LCMS: 50-2% H2O, 214
nm, 3.293 min, 100% Example 16
4-ri-(2-Fluoro-ben2yl)-4,4-dimethyl-2-oxo-pyrrolidin-3
-yloxyl-2-trifluoromethylbenzonitrile The product of
Example 15 was prepared analogously to Example 1,
except using 2-fluorobenzylamine was used as the
starting material in Step B; no chiral separation was
conducted. MS (APCI, M+1) 407.2 LCMS: 50-2% H2O, 214
nm, 3.315 min, 100% Example 17
4-ri-(4-Fluoro-benzyl)-4,4-dimethyl-2-oxo-pyrrolidin-3
-yloxy1-2-trifluoromethylbenzonitrile The product of
example 17 was prepared analogously to example 1,
except using 4-fiuorobenzylamine was used as the
starting material in Step B; no chiral separation was
conducted. MS (APCI, M+1) 407.2 LCMS: 50-2% H2O, 2 14
nm, 3.301 min, 100% Example 18
4-ri-(3,5-Dihvdroxy-benzyl)-4
4-dimethyl-2-oxo-pyrrolidin-3-yloxy1-2-trifluoromethyl
benzonitrileThe product of Example 18 was made
analogously to Example 1, except using
3,5-dimethylbenzylamine as the starting material in
Step B, no chiral separation was conducted. MS (APCI,
M+1 ) 421 .2 LCMS: 50-2% H2O, 214 nm, 1.839 min, 100%
Example 19
4-(1-Butyl-4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-tr
ifluoromethyl-benzonitrile The product of Example 19
was made analogously to Example 4, except 1-
bromobutane was used as a starting material in the
functionalization reaction of Step E. MS (APCI, M+1)
355.1 LCMS: 50-2% H2O, 214 nm, 2.877 min, 100% Example
20
(+)-4-(1-Butyl-4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy)-
2-trifluoromethyl-benzonitrile The product of example
20 was prepared analogously to Example 1, except that
n-butylamine was used as one of the starting materials
in Step D. The enantiomers were separated using chiral
HPLC. [a]589 (23.5 0C, CH3OH): + 187.4  MS (APCI, M+1)
355.1 LCMS: wavelength (% purity) 214 nm (100 %), 254
nm (100 %), 280 nm (100 %); retention time: 3.245 min;
mobile phase: 50-2% H2O in 3.5 min, hold 0.5 min, run
time 4 min; stationary phase: Phenomenex Develosil
Combi RP3 50x4.6mm Column; 45 0C. LCMS: 50-2% H2O, 214
nm, 3.242 min, 100% Example 2 1
4-(1-Ethyl-4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-tr
ifluoromethyl-benzonitrile The product of example 2 1
was made analogously to Example 4, except 1-
bromoethane was used as a starting material in the
functionalization reaction of Step E. MS (APCI, M+1)
327.2 HPLC: 254 nm, 13.827 min, 99% Example 22
()-4-r4,4-Dimethyl-1-(4-methylsulfanyl-benzyl)-2-oxo-p
yrrolidin-3-yloxyl-2- trifluoromethyl-b enzonitrileThq
product of example 22 was prepared analogously to
Examplei , except that 4-methylsulfanyl-benzylamine
was used as a starting material in Step B, no
separation of stereoisomers was conducted. MS (APCI,
M+1) 435 LCMS: 254 nm, 97% Melting point: 44.1-44.8 0C
Example 23 (+)-4-f1-f1-(3-Methoxy-phenv
p-ethvn-4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy}-2-
trifluoromethyl-benzonitrile The product of Example 23
was prepared analogously to Example 1, except that
1-(3-methoxy-phenyl)-ethylamine was used in Step B as
a starting material; chased with chloroform to afford
a clear colorless oil. Ia]589 (ambient temperature,
CH2CI2): + 49.5  MS (APCI, M+1) 433 LCMS: 254 nm, 97%
Example 24 (+)-4-f1-ri-(3-Hvdroxy-phenv
p-ethvn-4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy}-2-
trifluoromethyl-benzonitrile The product of Example 24
was prepared by dissolving
(+)-4-{1-[1-(3-methoxyphenyl)-
ethyI]-4,4-dimethyl-2-oxo-pyrrolidin-3-yIoxy}-2-triflu
oromethyl-benzonitrile (0.456 g, product of Example
23) in dichloromethane. The reaction mixture was
cooled to -10 0C under a nitrogen atmosphere and 3 mL
of a 1.0 M, boron tribromide in dichloromethane
solution was added. After fifteen minutes the reaction
was quenched with methanol and reduced to dryness in
vacuo. The resulting residue was dissolved in ethyl
acetate and washed with saturated aqueous sodium
bicarbonate, water, and brine. The organic phase 



was dried over anhydrous magnesium sulfate and was
concentrated in vacuo to afford 0.633 g of a white
solid. The product was recrystallized from ethanol to
afford 0.1 122 g of a white microcrystalline solid.
[a]589 (ambient temperature, CH2CI2): + 34  MS (APCI,
M+1) 419 LCMS: 254 nm, 98 Melting point: 185.1-185.8
0CExample 25  -r -
Cvano-S-trifluoromethyl-phenoxyM^-dimethyl-
-oxo-pyrrolidin-iylmethyli- benzoic acid methyl ester
The product of Example 25 was prepared analogously to
Example 1, except that 3-aminomethyl-benzoic acid
methyl ester was used in Step B as a starting
material, no separation of stereoisomers was
conducted. MS (APCI, M+1) 447 LCMS: 214, 254, and 280
nm, 100% Example 26 S-rS-f
Cvano-S-trifluoromethyl-phenoxyM -dimethyl-
-oxo-pyrrolidin-i-ylmethvnbenzoic acid The compound
obtained in Example 25,
()-3-[3-(4-cyano-3-trifluoromethylphenoxy)-
4,4-dimethyl-2-oxo-pyrrolidin-1-ylmethyl]-benzoic acid
methyl ester, (0.128 g, 0.29 mmol) was dissolved in 4
ml. THF and 1.0 mL 1 M NaOH was added. The reaction
was stirred at ambient temperature overnight. The
reaction mixture was acidified with 1 N HCI to pH ~3
and extracted into ethyl acetate. The organic layer
was washed with brine and dried over anhydrous
magnesium sulfate and concentrated in vacuo. The
material was triturated with diethyl ether and
filtered to obtain the carboxylic acid as a white
solid (0.105 g, 85%). MS (APCI, M+1) 432.9 LCMS: 50-2%
H2O, 214 nm, 2.406 min, 100% Example 27
5-r3-(4-Cvano-3-trifluoromethyl-phenoxy)-4,4-dimethyl-
2-oxo-pyrrolidin-1-ylmethyllfuran- 2-carboxylic acid
isopropyl ester The compound obtained in Example 29,
5-[3-(4-cyano-3-trifluoromethylphenoxy)-
4,4-dimethyl-2-oxo-pyrrolidin-1-ylmethyl]-furan-2-carb
oxylic acid ethyl ester, (0.461 g, 1.024 mmol) was
dissolved in 5 mL THF and 1.5 mL 1 M NaOH was added.
The reaction was stirred at ambient temperature
overnight. The reaction mixture was acidified with 1 N
HCI to pH ~3 and extracted into ethyl acetate. The
organic layer was washed with brine and dried over
anhydrous magnesium sulfate and concentrated in vacuo
to obtain the carboxylic acid,
5-[3-(4-cyano-3-trifluoromethyl-phenoxy)-4,4-
dimethyl-2-oxo-pyrrolidin-1-ylmethyl]-furan-2-carboxyl
ic acid, as a white solid (0.417 g). The acid from
above (0.179 g, 0.42 mmol) was suspended in 7 mL
isopropanol and a drop of concentrated sulfuric acid
was added. The reaction was heated to 80 0Cfor 48
hours. The reaction was cooled to ambient temperature
at which time a precipitate formed. The reaction was
concentrate in vacuo to afford a white solid. The
material was dissolved in ethyl acetate and washed
with 1 N NaOH (to remove starting acid), water and
saturated aqueous sodium chloride. The organic layer
was dried over anhydrous magnesium sulfate and
concentrated in vacuo. The solid was recrystaliized
from ethanol and dried in a 50 0C vacuum oven
overnight to yield 150 mg, of 5-[3-(4-cyano-3-
trifluoromethyl-phenoxy)-4,4-dimethyl-2-oxo-pyrrolidin
-1-ylmethyl]-furan-2-carboxylic acid isopropyl ester.
MS (APCI 1M-I): 465.1 LCMS: 50-2% H2O, 214 nm, 3.357
min, 100% Examples 28-67 ation Examples 28-67 were
produced via combinatorial chemistry. As depicted
above, a common starting material,
4-(4,4-dimethyl-2-oxo-pyrrolidin-3-yloxy)-2-trifluorom
ethylbenzonitrile (product of Example 3) was subjected
to a series of functionalization reactions in order to
place a variety of functional groups on the nitrogen
atom of the lactam ( i.e. R1). These reactions were
carried out in the following manner. To a stirring
0.2M solution of
4-(4,4-dimethyl-2-oxo-pyrrolidin-3-yIoxy)-2-
trifluoromethyl-benzonitrile (product of Example 3, 60
mg, 0.2 mmol) in DMF (1 ml_) and NaI ( 10 mg, 0.07
mmol) at ambient temperature was added a 60 % sodium
hydride mineral oil suspension (8 mg; 0.20 mmol) in
0.5 ml_ DMF. Upon the completion of hydrogen gas
liberation, 0.4M solutions of alkyl bromides or
chlorides (corresponding to the desired R1
substituent) in DMF (0.2 mmol; 0.5 mL/reaction) were
added. The reactions were capped and stirred on a
shaker at ambient temperature overnight. The reaction
mixture was quenched with 0.5 ml_ MeOH and 60 mg of
macroporous (MP) tosic acid. The reactions were capped
and stirred on a shaker for at least 30 minutes. The
reactions were filtered, concentrated and purified by
HPLC. LCMS (x): analysis reported below were carried
out by one of the methods described below: (1)
Xterra-Phenyl, 100 mmx3 mm, 5m, 95/5 to 2/98 H2O +0.5%
Formic acid/ ACN +0.5% Formic acid over 2.0 min, hold
2.0 min, injection volume: 5 mL(2) YMC C8, 100 mmx3
mm, 3m, 70/30 to 2/98 H2O +1OmMNH4OH/ ACN +0.5% Formic
acid over 3.0 min, hold 2.0 min, injection volume: 5
mL (3) Atlantis dC1 8, 5 cmx4.6 mm, 3m, 90/1 0 to 2/98
H2O +0.5% Formic acid/ ACN +0.5% Formic acid over 3.5
min, hold 1.5 min, injection volume: 20 mL sample
prep: 900 mL 1:1 ACN/H2O (4) Atlantis dC18, 5 cmx4.6
mm, 3m, 80/20 to 2/98 H2O +0.5% Formic acid/ ACN +0.5%
Formic acid over 2.5 min, hold 2.5 min, injection
volume: 10 mL sample prep: 900 mL 1:1 ACN/H2O (5)
Sunfire C18 19x1 00mm 5um, flow rate 30 mL/ min; 25%
Acetonitrile with 0.1 % formic acid/ Water with 0.1%
formic acid, hold for 1 min; gradient to 100%
Acetonitrile with 0.1% 



formic acid over 6.5 minutes, hold for 4 minutes. (6)
) Xterra-Phenyl, 100 mmx3 mm, 5m, 95/5 to 15/85 H2O
+0.5% Formic acid/ ACN +0.5% Formic acid over 6.50
min, hold 1.5 min, injection volume: 5 mL (7) Atlantis
dC1 8, 5 cmx4.6 mm, 3m, 90/1 0 to 2/98 H2O +0.5%
Formic acid/ ACN +0.5% Formic acid over 3.5 min, hold
1.5 min, injection volume: 10 mL sample prep: 900 mL
1:1 ACN/H2O Table IAUTOMATICINITIATIONOF
COMMUNICATIONS This international application is based
on and claims priority to U.S. Application Serial
Number 11/137,475, filed May 26, 2005, the entire
contents of which is incorporated herein by reference.
FIELD OF THE INVENTION [0001] The present invention
relates to communications. More particularly, the
present invention relates to techniques that provide
for the efficient initiation of communications from
various user applications. BACKGROUND OF THE INVENTION
[0002] As mobile communications services have become
widespread, people increasingly require data and voice
communications in a variety of situations and
locations. For instance, wireless e-mail messaging,
web browsing, and voice telephony are becoming
commonplace in retail businesses, restaurants,
airports, offices, conference rooms, and even
vehicles. [0003] In addition to the rise of wireless
communications, portable computing devices (such as
laptop computers and personal digital assistants
(PDAs)) are also frequently used in the aforementioned
situations and locations where mobile communications
are desired. In fact, such mobile communications often
arise from information that is displayed by the
portable computing devices in electronic documents.
Examples of such information include names, telephone
numbers, and e-mail addresses. [0004] Typically, the
initiation of communications based on this information
requires manual entry of corresponding data. For
instance, this manual entry may involve dialing a
telephone number, typing an e-mail address, or
accessing an entry in an electronic address book
through multiple keystrokes on a communications
device's keypad. [0005] Accordingly, there is a need
to provide efficient initiation of communications from
information displayed by computing devices.[0006] In
certain situations, computing devices and
communications devices are distinct from each other.
However, such distinct devices may be able to
communicate through wired or wireless connections. For
example, wired connections may be provided through
serial, parallel, or local area network connections,
while wireless connections may be provided by
Bluetooth or wireless local area networks (WLANs).
[0007] Presently, such connections are not utilized to
streamline the initiation of communications. SUMMARY
OF THE INVENTION [0008] The present invention provides
techniques for the efficient initiation of
communications. For instance, the present invention
provides a method that receives a selection of a
contact from a user. This contact is within a content
item, such as a word processing document, a hypertext
document, an e-mail, a spreadsheet, or an electronic
presentation. The user receives an indication of one
or more connection channels associated with the
contact and the user makes a selection of a designated
connection channel from the one or more connection
channels. Upon this selection, a device (such as a
portable communications device) is instructed to
establish communications across the designated
connection channel. This connection channel may be,
for example, a telephone number, an SMS number, an
e-mail address, or a uniform resource locator (URL).
[0009] In addition, the method may automatically
identify one or more contacts within a portion of the
content item. These automatically identified contacts
may be visually indicated to the user. Further, the
device may be instructed to send the portion of the
content item (either "as is" or with user edits)
across the designated connection channel.
Alternatively or additionally, the user may be
provided with an opportunity to enter a message, which
the device is instructed to send across the designated
connection channel. [0010] The device may provide
contact information. For instance, the method may
include sending to the device a query regarding the
selected contact, and, in response to the query,
receiving at least one of the one or more connection
channels from the device.[0011] An apparatus provided
by the present invention may include a user interface
and a controller. The user interface presents a
content item to a user and receives from the user a
selection of a contact within the content item. The
controller obtains one or more connection channels
that are associated with the contact. In addition, the
controller instructs a device to establish
communications across a designated connection channel
from the one or more connection channels. This
designated connection channel is selected by the user
through interaction with the user input device. The
apparatus may also send to the device a query
regarding the selected contact. In response to the
query, at least one of the one or more connection
channels are received from the device. Moreover, the
apparatus may include a parsing engine configured to
identify one or more potential contacts from the
content item. [0012] A computer program product of the
present invention includes program code for enabling a
processor to perform various operations. Examples of
these operations include receiving from a user a
selection of a contact within a content item;
indicating to the user one or more connection channels
associated with the contact; receiving from the user a
selection of a designated connection channel from the
one or more connection channels; and instructing a
device to establish communications across 



the designated connection channel. [0013] A system of
the present invention includes a first device, a
second device, and a communications link between these
devices. The first device presents a content item to a
user and receives from the user a selection of a
contact within the content item. The second device
establishes communications across a designated
connection channel. This designated connection channel
is from one or more connection channels that
correspond to the selected contact. Through employment
of the communications link, the first device obtains
from the second device the one or more connection
channels that correspond to the selected contact, and
directs the second device to establish communications
across the designated connection channel. [0014]
Further features and advantages of the present
invention will become apparent from the following
description, claims, and accompanying drawings.BRIEF
DESCRIPTION OF THE DRAWINGS [0015] In the drawings,
like reference numbers generally indicate identical,
functionally similar, and/or structurally similar
elements. The drawing in which an element first
appears is indicated by the leftmost digit(s) in the
reference number. The present invention will be
described with reference to the accompanying drawings,
wherein: [0016] FIG. 1 is a diagram of an exemplary
operational environment; [0017] FIG. 2 is a diagram of
an exemplary arrangement of user devices, according to
embodiments of the present invention; [0018] FIG. 3 is
a block diagram showing an architecture of databases
and software components, according to embodiments of
the present invention; [0019] FIG. 4 is a flowchart of
an operational sequence, according to embodiments of
the present invention; [0020] FIGs. 5-8 are exemplary
user displays, according to embodiments of the present
invention; [002 1] FIG. 9 is a block diagram showing
an architecture of databases and software components,
according to embodiments of the present invention;
[0022] FIG. 10 is a diagram of an exemplary mobile
communications device, according to embodiments of the
present invention; and [0023] FIG. 11 is a diagram of
an exemplary computer system, according to embodiments
of the present invention. DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS I. OPERATIONAL ENVIRONMENT
[0024] Before describing the invention in detail, it
is first .helpful to describe an environment in which
the present invention may be employed. Accordingly,
FIG. 1 is a diagram of an exemplary operational
environment. In this environment, devices
maycommunicate across a packet network 102 (such as
the Internet) and/or a telephony network 104. [0025]
Such communications may be initiated from various
arrangements of user devices. For instance, FIG. 1
shows a location 112a in which a desktop computer 114
is operating with a mobile communications device 116
(such as a wireless telephone) to access networks 102
and 104 through a cellular base station 106. [0026]
Also, at a location 112b a laptop computer 118
operates with a mobile communications device 120 to
reach network 102 via a short-range wireless (e.g.,
Bluetooth) access point 108. Moreover, at a location
112c, a WLAN capable PDA 122 is accessing packet
network 102 via a wireless router 110. [0027] In
embodiments of the present invention, these devices
may efficiently initiate such communications from
information provided by content items (e.g.,
documents, web pages, and e-mails). Such content items
may be displayed by desktop computer 114, laptop
computer 118, and PDA 122. II. DEVICES [0028] FIG. 2
is a diagram of an exemplary arrangement of user
devices, according to aspects of the present
invention. As shown in FIG. 2, this arrangement
includes a computing device 202 and a mobile
communications device 204. As discussed above with
reference to FIG. 1, computing device 202 maybe, for
example, a desktop or laptop computer, a television
device, a personal video recorder (PDR), or a digital
video recorder (DVR). Alternatively, computing device
202 may be a handheld device having wireless
capabilities, such as a PDA, a mobile communication
device, a portable audio/video device, a portable TV
device, a digital camera, a digital camcorder, a
global positioning system (GPS) device, or any
combination thereof.. Mobile communications device 204
maybe a wireless (e.g., cellular) telephone. Moreover,
mobile communications device 204 may be a PDA having
wireless capabilities, such as cellular, Bluetooth,
a-nd/or IEEE 802.11 Wireless Local Area Network (WLAN)
capabilities. [0029] Alternatively, computing device
204 may be a handheld device having wireless
capabilities, a portable audio/video device, a
portable TV device, a digitalcamera, a digital
camcorder, a global positioning system (GPS) device,
or any combination thereof. Also, computing device 204
may be a desktop or laptop computer, a television
device, a personal video recorder (PDR), or a digital
video recorder (DVR) having wireless capabilities.
[0030] FIG. 2 shows that devices 202 and 204 exchange
information across a communications link 206. This
link may be either wired or wireless. For instance,
link 206 may utilize a cable connection, such as a USB
interface or an Ethernet connection. Alternatively,
link 206 may provided by a short-range wireless
communications network that utilizes wireless RF
transmissions. Examples of such networks include
Bluetooth, active or passive radio frequency
identification (RFID), ultra wideband (UWB), wireless
fidelity (WiFi), and WLAN. In further alternatives,
link 206 may be provided through optical techniques.
For instance, link 206 may be provided by an Infrared
Data Association (IrDA) connection. [0031] Devices 202
and 204 may exchange various messages across link 206.
For 



example, FIG. 2 shows a request 220 sent from device
202 to 204. In embodiments, request 220 is directed at
obtaining contact information from mobile
communications device 204. Upon receipt of this
request, device 204 searches one or more databases,
such as its address book, to determine whether any
entries satisfy request 220. If so, then mobile
communications device 204 generates a response 222
that includes information from such entries. As shown
in FIG. 2, response 222 is sent to computing device
202 across link 206. [0032] In addition, computing
device 202 may send (across link 206) a communication
directive 224 to mobile communications device 204.
This directive instructs mobile communications device
204 to initiate wireless communications. For instance,
directive 224 may instruct device 204 to place a phone
call, transmit a short messaging service (SMS)
message, send an e-mail, and/or initiate other forms
of communication. These directives may include
telephony AT commands generated by software tools.
Examples of such software tools include currently
avaiable Gnokii, Gnapplet, and Gammu, which are
toolkits that allow a Linux PC connected to a phone to
make calls.[0033] In embodiments of the present
invention, such messages may be employed to provide
efficient initiation of communications from, for
example, information presented by applications running
on computing device 202. . In this case, the
information is also transmitted across link 206.
Alternatively, computing device 202 and mobile
communication device 204 may transmit information
across one or more other communication links or means.
[0034] FIG. 3 is a block diagram showing an
architecture that may employed in computing device 202
and mobile communications device 20 . This
architecture may be implemented with databases and
software components that are in memory and executed by
one or more processors within the corresponding
devices. This architecture provides devices 202 and
204 with the capability to efficiently initiate
wireless communications. [0035] The architecture of
FIG. 3 includes various software modules. For
instance, FIG. 3 shows computing device 202 having a
plurality of applications 302, an operating system
304, user interface software 306, a link controller
308, a parsing engine 310, phone interface controller
312, a remote control server/client module 314, and a
dictionary database 316. [0036] As shown in FIG. 3,
applications 302 may include software, such as a
browser 320, an e-mail application 322, a word
processor 324, a spreadsheet application 326, and a
presentation development application 328. These
applications are shown for purposes of illustration,
and not limitation. Accordingly, computing device 202
may include additional or alternative applications.
[0037] Operating system 304 provides a software
platform upon which other programs can operate. For
instance, operating system 304 provides a file system
and security features. Also, operating system 304
handles the allocation of processing resources among
multiple processes. In addition, operating system 304
may provide various functional utilities that can be
employed by other programs. [0038] User interface
software 306 allows a user to interact with various
software applications and/or modules to operate
computing device 202 according to the techniques of
the present invention. For example, FIG. 3 shows that
user interface software 306 provides for user
interaction with applications 302. In embodiments of
the present invention, this interaction facilitates
the efficient initiation of wireless
communicationsfrom information content that
applications 302 provide to its users. User interface
software 306 also includes components, such as device
drivers, that control the operation of user interface
devices, such as displays, speakers, microphones,
keypads, and/or touch screen displays. [0039] Link
controller 308 handles link level control and
functionality for communications with mobile
communications device 204 across communications link
206. For example, in Bluetooth implementations, link
controller 308 handles link operations, such as device
discovery, and paging. In handling these operations,
link controller 308 interacts with hardware portions
of within computing device 202, such as wireless
transceivers, interface circuitry, and/or the like.
[0040] In addition to communications link 206, the
computing device 202 may support communications links
with other devices and networks, such as cellular data
and telephony networks, as well as short-range
wireless networks. Accordingly, a wireless
communications module (not shown) controls the
operation of components, such as transceivers, that
provide for communications over such additional links.
[0041] Parsing engine 310 operates with one or more of
applications 302 to identify potential communications
contacts within a content item. Examples of content
items include word processing documents, e-mails, web
pages, spreadsheets, and presentation documents. For
example, parsing engine 310 may search for names and
formatted information. [0042] Dictionary database 316
stores terms, such as common names and proper nouns.
Parsing engine 310 may cross-reference these terms to
identify potential contacts within a content item.
Dictionary database 316 may be implemented in various
ways. For example, this database may be a relational
database, an object oriented database, or other
suitable database implementation. [0043] Phone
interface controller 312 provides a user of computing
device 202 with the capability to formulate queries or
requests. These requests are submitted to mobile
communications device 204. In response, computing
device 202 may receive information from mobile
communications device 204 including, for example,
contact information and/or communications addresses.
In addition, phone interface controller312 may
generate communications directives to b e sent to
mobile communications device 204. [0044] Remote
control server/client module 314 provides for
computing device to control (or be controlled by)
another device, such as mobile communications device
204. 



Accordingly, module 314 may be implemented with
Virtual Network Computing (VNC) software. VNC software
allows a user of computing device 202 to view and
interact with another device (the "server") using a
simple client program (the "viewer"). [0045] FIG. 3
shows that mobile communications device 204 includes
one or more applications 330, an operating system 332,
computing platform support 334, a remote control
server/client 336, a contact database 338, interface
manager 340, and wireless communications module 342.
[0046] Applications 330 may include personal
information management applications, such as an
address book, and/or a calendar. [0047] Operating
system 332 (like operating system 304) provides a
software platform upon which other programs can
operate. This is done by providing, for example, a
file system, security features, mechanisms that
allocate processing resources among multiple
processes. In addition, operating system 304 may
provide various functional utilities that can be
employed by other programs. [0048] Computing platform
support module 334 may process messages received from
computing device 202. Examples of such messages
include request 220 and communications directive 224.
In addition, computing platform support module 334 may
process received requests and formulate responses,
such as response 222. Also, computing platform support
module 334 may trigger the initiation of
communications in response to directives received from
computing device 202. [0049] Remote control
server/client module 336 allows mobile communications
device 204 to control (or be controlled by) another
device, such as mobile communications device 204.
Accordingly, module 336 may be implemented VNC
software. [0050] Contact database 338 stores contact
information for one or more contacts. Examples of such
information include names, addresses, telephone
numbers, SMSnumbers, e-mail addresses, and web site
addresses. Such contact information may be indexed
according to names of persons and/or organizations. In
embodiments, personal information applications may
access this information. Contact database 338 may be
implemented in various ways. For example, this
database may be a relational database, an object
oriented database, or other suitable database
implementation. Contact database 338 may be dynamic.
For instance, its contents may be acquired and updated
through user interaction, from a peer device, and/or
from a server. [0051] Link controller 340 handles link
level control and functionality for communications
with computing device 202 across communications link
206. For example, in Bluetooth implementations, link
controller 340 handles link operations, such as device
discovery, and paging. In handling these operations,
link controller 308 interacts with hardware portions
within computing device 202, such as wireless
transceivers, interface circuitry, and/or the like.
[0052] In addition to communications link 206, mobile
communications device 204 supports communications
links with other devices and networks, such as
cellular data and telephony networks, as well as
short-range wireless networks. Accordingly, wireless
communications module 342 controls the operation of
components, such as transceivers, that provide for
communications over such additional links. [0053] As
described above, the architecture of FIG. 3 may be
implemented using software executing in devices 202
and/or 204. Accordingly, these devices may each
include a processor (such as one or more
microprocessors) and memory. This software (also
referred to herein as a computer program product) is
stored in its corresponding device's memory and
executed by its processor. Examples of such
implementations are described below with reference to
FIGs. 10 and 11. [0054] However, the present invention
may be implemented as control logic in software,
firmware, hardware or any combination thereof. For
example, in embodiments, the invention is implemented
primarily in firmware and/or hardware using, for
example, hardware components such as application
specific integrated circuits (ASICs). Implementation
of a hardware state machine to perform the functions
described herein will be apparent to persons skilled
in the relevant art(s).III. OPERATION [0055] FIG. 4 is
a flowchart of an operational sequence according to
aspects of the present invention. This sequence is
described in the context of a computing device (such
as computing device 202) and a communications device
(such as mobile communications device 204). However,
in further embodiments of the present invention, this
sequence may be performed by other devices. Also, this
sequence may be performed by a single device or more
than two devices. [0056] In a step 402, a user of the
computing device opens a content item, such as a word
processing document, a web page, an e-mail, an
electronic phone directory, etc. Alternatively, a user
may select (e.g., highlight) a part of the content
item. Based on information contained in this content
item, the user may initiate wireless communications.
Accordingly, as indicated by a step 403, the user may
initiate an automatic contact identification process.
If the user initiates this process, operation proceeds
to a step 404. Otherwise, operation proceeds to a step
414. [0057] As shown in FIG. 4, the automatic contact
identification process may include steps 404 through
410. In step 404, the user selects (e.g., highlights)
a portion of the content item. For example, this
selection may be a paragraph, a line of text, or one
or more words. Alternatively, the user may select the
entire content item. [0058] In a step 406, one or more
potential contacts within the selected portion of the
content item are identified. With reference to the
architecture of FIG. 3, this step may comprise parsing
engine 310 identifying formats (such as telephone
numbers and e-mail addresses) that are indicative of
communications addresses. In addition, this step may
comprise parsing engine 310 operating with dictionary
database 316 to identify names (e.g., names of people,
businesses, entities, companies, products, brands,
etc.) and/or 



contact information (e.g., telephone numbers, e-mail
addresses, IP addresses, etc.) within the selected
portion of the content item. [0059] Following this
identification, a step 408 searches for contact
information corresponding to the potential contacts
(e.g., names, and/or more information corresponding to
the contact information). In embodiments, step 408
comprises the communication of information between
devices. For example, this step may involve the
computing device sending a request for contact
information to the mobilecommunications device and/or
to a server in a network. Accordingly, such a request
may include the potential contacts (e.g., names,
numbers, etc.) within the content item that were
identified in step 406. [0060] In response to this
request, the mobile communications device or the
network server searches (e.g., within contact database
338) for the corresponding contact information.
Examples of such contact information include, for
example, telephone numbers, SMS numbers, e-mail
addresses, and uniform resource locators (URLs). The
mobile communications device or network server then
sends any such information to the computing device.
[0061] In embodiments, the mobile communications
device may handle ambiguous partial matches of
searches performed in step 408. For example, if a
potential contact contains only a family name and
there are two contacts stored by the mobile
communications device having that family name, then
both contacts could be sent to the computing device as
corresponding contact information. [0062] In a step 4
10, a visual indication corresponding to the
identified contact information is provided within the
content item. For example, special formatting may be
applied to the potential contacts identified in step
406 that have corresponding contact information.
Examples of such special formatting include
highlighting, holding, and/or underlining. [0063] As
shown in FIG. 4, a step 412 follows the contact
identification process. In this step, the user of the
computing device selects a contact within the content
item. In particular, the user selects a contact
corresponding to the visual indications provided in
step 410. This selection may be made through
interaction with a user interface device, such .as a
mouse, keyboard, and/or touch screen. For instance,
this selection may involve a left mouse click.
Alternatively, this selection may simply involve
placing a mouse cursor at a contact. [0064] As
described above, when automatic contact identification
is not performed, operation proceeds from step 403. to
step 414. Accordingly, in step 414, the user selects
contact in the form of a text string (i.e., one or
more characters) within the content item that the user
recognizes as being associated with a contact. This
text string may be, for example, a recognizable name,
telephone number, SMS number, e-mailaddress, or URL.
This selection may be made through interaction with a
user interface device, such as a mouse, keyboard,
and/or touch screen. For instance, this selection may
involve a left mouse click. Alternatively, this
selection may simply involve placing a mouse cursor at
a contact. [0065] Following step 414, a step 416 is
performed in which contact information corresponding
to the selected text string is obtained. This contact
information may include, for example, one or more
communications channels (such as telephone numbers,
SMS numbers, e-mail addresses, or URLs) and/or
additional information that are associated with the
text string. [0066] In embodiments, step 416 comprises
inter-device communication. For example, step 416 may
involve the computing device sending a request for
contact information to the mobile communications
device. Accordingly, this request includes the text
string selected in step 414. In response to this
request, the mobile communications device searches
(e.g., within its address book) for the corresponding
contact information. The mobile communications device
then sends any such information to the computing
device. [0067] FIG. 4 shows that a step 418 follows
both steps 412 and 416. In step 418, the selection
made in either of steps 412 or 414 is activated by the
user. This step may involve interaction with a user
interface device, such as a mouse, keyboard, and/or
touch screen to provide communications options for the
selected contact. For example, such interaction may
include, for example, a right mouse click of the
selected contact. Alternatively, this selection may
simply involve placing (or continuing to position) the
mouse cursor at the selected contact to provide a pop
pop-up window menu similar to tool tips). [0068] In a
step 420, the computing device provides the user with
a menu. This menu displays one or more connection
channels that are related to the selected contact. For
instance, a selected contact may have multiple
telephone and/or messaging numbers. Based on the menu
provided in step 420, the user selects one of these
connection channels in a step 422. [0069] One of these
connection channels may be indicated as a default
channel to provide for efficient user selection. For
instance, an abbreviated user input could be usedto
select the default connection channel. Also, in
embodiments, techniques other than conventional
menu-selection may be employed to select from among
multiple channels. Such techniques may involve
particular keystrokes and/or mouse actions. For
example, a right mouse click on an identified contact
may provide a submenu with the option to place a voice
call and send an SMS message, while a left mouse click
may initiate a call immediately. As a further example,
a left mouse click while holding down the SHIFT key
may send an SMS message. [0070] As shown in FIG. 4,
the user is provided with an opportunity in a step 424
to add a message or editing the portion of the content
item that may have been selected in step 404. In
embodiments, this opportunity is in the form of a
message window. [0071] In a step 426, the computing
device transmits a communications directive to the
mobile communications device. This directive includes
the desired connection 



channel that was selected in step 422. According to
this directive, a step 428 is performed in which the
mobile communications device establishes
communications across the desired connection channel.
In embodiments, these communications may include a
message added in step 424 as well a content item
portion that may have been selected in step 404 and
edited in step 424. [0072] In a further embodiment,
communication is established in step 428 across the
desired connection channel but also back to computing
device 202. This way, mobile communications device 204
may work as a wireless modem (or relay) between
computing device 202 and a network or a network
server. IV. USER INTERFACE EXAMPLES [0073] FIGs. 5-8
show exemplary displays that may be output on a
device, such as computing device 202. For instance,
FIG. 5 shows an e-mail 500 having a phone number 502.
As indicated by its highlighting, phone number 502 has
been selected by the device's user. With reference to
FIG. 4, this user selection may be performed in step
414. [0074] Through activation (e.g., a right mouse
click) on highlighted phone number 502, a pull-down
menu 504 is displayed. In the context of FIG. 4, menu
504 is displayed through performance of step 420. As
shown in FIG. 5, menu 504 includes anitem 506. This
item provides an option to call selected phone number
502. Upon selection of this option, phone number 502
is called. This call may be initiated by a directive,
such as is described above with reference to step 428.
[0075] In a similar manner, FIG. 6 shows an entry 600
from an electronic phonebook application. In this
entry, a phone number 602 has been selected, as
indicated by being highlighted. Based on this
selection, a menu 604 is displayed. This menu includes
items 606a and 606b, each providing a connection
channel. For instance, item 606a provides a voice call
channel, while item 606b provides an SMS message
channel. Upon selection of one of these items, a
corresponding communication will be initiated. [0076]
As described above with reference to FIG. 4, contacts
may be automatically identified. FIGs. 7A and 7B
provide illustrations of automatic contact
identification from the perspective of a device user.
In particular, FIG. 7A shows a text string 700. This
text string includes names 702 and 704. These names
are identified as contacts, through an identification
technique, such as the one of steps 404 through 410 in
FIG. 4. [0077] This automatic identification produces
a resultant text string 700' , as shown in FIG. 7B.
String 700' includes highlighted names 702' and 704',
which are displayed to the user with underlining. Upon
this identification, the user may efficiently initiate
communications to these contacts. [0078] A further
example of automatic contact identification is
provided in FIG. 8. In this example, a web page 800
includes a portion 802 that may be selected during
performance of step 404. Within this portion, a
contact 804 is automatically identified and visually
indicated with boldfaced text. This identification and
indication occur, for example, through performance of
steps 404 through 410. [0079] From this
identification, FIG. 8 shows that the user has
selected and activated contact 804. Accordingly, a
menu 806 is displayed, for example, through the
performance of step 420. Menu 806 includes an item
808a providing a voice call channel, an item 808b
providing an SMS message channel, and an item 808c
providing an e-mail address. Upon selection of one of
these items, a corresponding communication will be
initiated.V. RADIO FREQUENCY IDENTIFICATION [0080]
Aspects of the present invention may employ radio
frequency identification (RFID) communications between
devices such as computing device 202 and mobile
communications device 204. RFID technology involves a
reader that utilizes electromagnetic energy to
wirelessly solicit information from one or more tags
that are either touching the reader or are within a
predetermined range of the reader. This soliciting of
information is referred to herein as an interrogation.
Through an interrogation, a reader may receive tag
identifiers (e.g., tag ID numbers) as well as other
additional information. Thus, a reader can perform
interrogations to determine the presence and identity
of one or more tags. Moreover, through interrogation,
a reader can poll tag-equipped devices for
communications. [0081] A reader may transmit
interrogation signals in the form of clock pulses that
provide receiving tags with a guide for communicating
(i.e., for transmitting reply signals) back to the
reader. These reply signals may be modulated
backscatter reflections of the interrogation signals.
[0082] Referring again to FIGs. 2 and 3, computing
device 202 may include RFID tag capabilities and
mobile communications device 204 may include an RFID
reader capabilities. Accordingly, FIG. 9 is a diagram
of an architecture that may employed in computing
device 202 and mobile communications device 204. This
architecture is similar to the architecture of FIG. 3.
However, within computing device 202, link controller
308 is replaced with RFID tag 902. Also, within mobile
communications device 204, link controller 340 is
replaced with RFID reader 904. [0083] As shown in FIG.
9, a tag ID 906 is associated with RFID tag 902. Also,
additional tag data 908 may be associated with RFID
tag 902. Tag ID 906 and tag data 908 are information
fields stored by computing device 202 These fields may
be stored in a general purpose memory, or in a special
purpose storage medium (e.g., one or more registers).
Upon the receipt of an RFID interrogation signal,
these fields are transmitted in the form of a
reply.[0084] In aspects of the present invention, one
or both of these fields may be given values based on a
desired communication with mobile communications
device 204 (or other proximate devices). For instance,
computing device 202 may assign values to tag ID 906
and/or tag data 908 in order for requests 220 and/or
directives 224 to be sent. Also, computing device 202
may change or "recode" these values as the desire to
transmit different requests or directives arises. 



[0085] Accordingly, FIG. 9 shows an interrogation
signal 920 being sent from mobile communications
device 204 to computing device 202. In response,
computing device 202 transmits a reply signal 922,
which is received by device 204. Interrogation signal
920 may be a solicitation for communications for
device 202 or a response to a communication from
device 202. [0086] When interrogation signal 920 is a
solicitation, computing device 202 may send a reply
signal 922 having values of tag ID 906 and/or tag data
908 that conveys, for example, requests 220 and/or
directives 224. For instance, a reply signal 922 may
include selected communication information and/or
content. However, when interrogation signal 920 is a
response to a communication from device 202, it may
provide previously requested information and/or an
acknowledgment that a prior directive was fulfilled.
[0087] Computing device 202 may include passive tag
capabilities and may generate reply signal 922 through
backscatter modulation of interrogation signal 920.
Alternatively, computing device 902 may include active
tag capabilities and may generate reply signal 922
through active transmission. This advantageously
provides for a greater communications range between
devices 202 and 204. [0088] Communications device 204
may repeatedly send interrogation signals to provide
computing device 202 with ample opportunities to send
requests and/or directives. In contrast with some
short-range wireless communications techniques, such
RFID communications are quick and simple. For
instance, in embodiments, these RFID communications do
not require pairing or authentication processes before
the commencement of communications. [0089] In an
alternate embodiment of the present invention, the
RFID tag and reader modules may be switched. More
particularly, RFID reader module 904 may be included
in computing device 202, and RFID tag module 902 may
be included in mobilecommunications device 204. This
arrangement may be employed when communication
information and/or content is transmitted from mobile
communication device 204 to computing device 202.
[0090] In a further embodiment of the present
invention, computing device 202 and mobile
communications device 204 may each include both an
RFID tag module and an RFID reader module. In such
arrangements, communication information and/or content
can be transmitted from the mobile communication
device to the computing device and vice versa. VI.
COMMUNICATIONS DEVICE IMPLEMENTATION [0091] As
described above, devices that employ features of the
present invention may be implemented in hardware,
software, firmware, or any combination thereof. For
instance, one such implementation of mobile
communications device 204 is shown in FIG. 10. This
implementation includes a processor 1002, a memory
1004, and a user interface 1006. In addition, the
implementation of FIG. 10 includes a short-range
communications hardware portion 1012, a long-range
communications hardware portion 1014, as well as
antennas 1016 and 1018. These components maybe
implemented as described above. [0092] Processor 1002
controls device operation. As shown in FIG. 10,
processor 1002 is coupled to hardware portions 1012
and 1014. Processor 1002 may be implemented with one
or more microprocessors that are each capable of
executing software instructions stored in memory 1004,
for example, as a computer system. [0093] Memory 1004
includes random access memory (RAM), read only memory
(ROM), and/or flash memory, and stores information in
the form of data and software components (also
referred to herein as modules). These software
components include instructions that can be executed
by processor 1002. Various types of software
components may be stored in memory 1004. For instance,
memory 1004 may store software components that control
the operation of hardware portions 1012 and 1014.
Also, memory 1004 may store software components that
provide for the functionality of the device 204
elements shown in FIG. 3 .[0094] For instance, memory
1004 may store components of user interface software
306 that control the exchange of information through
user interface 1006. As shown in FIG. 10, user
interface 1214 is also coupled to processor 1002. User
interface 1006 facilitates the exchange of information
between the device and its user. Accordingly, FIG. 10
shows that user interface 1006 includes a user input
portion 1008 and a user output portion 1010. [0095]
User input portion 1008 may include one or more
devices that allow a user to input information.
Examples of such devices include keypads, touch
screens, and microphones. User output portion 1010
allows a user to receive information from the device.
Thus, user output portion 1010 may include various
devices, such as a display, and one or more audio
speakers (e.g., stereo speakers) and a audio processor
and/or amplifier to drive the speakers. Exemplary
displays include color liquid crystal displays (LCDs),
and color video displays. [0096] FIG. 10 shows that
short-range communications hardware portion 1012 is
coupled to antenna 1016. Short-range communications
hardware portion 1012 includes electronics, such as
transceivers, filters, and/or amplifiers. Such
electronics allow the mobile communications device (in
conjunction with antenna 1012) to engage in bi
directional or unidirectional short-range RF
communications with remote devices. [0097] Examples of
such short-range communications include Bluetooth,
WLAN, UWB, WiFi, and RFID communications. Accordingly,
in embodiments of the present invention, hardware
portion 1012 may include RFID tag and/or RFID reader
components. Examples of such components may include
transceivers, filters, and/or amplifiers. In addition,
for passive tag capabilities, such components may
include a coil for receiving power from interrogation
signals. [0098] Long-range communications hardware
portion 1014 is coupled to antenna 1016 and includes
electronics, such as a transceiver, which allows the
device (in 



conjunction with antenna 1016) to engage in
bi-directional long-range RF communications. Such
communications may include wireless telephony and data
transfer with communications resources, such as
cellular base stations and satellites. [0099] The
elements shown in FIG. 10 may be coupled according to
various techniques. One such technique involves
coupling hardware portions 1012 and 1016,processor
1002, memory 1004, and user interface 1006 through one
or more bus interfaces. In addition, each of these
components is coupled to a power source, such as a
removable and/or rechargeable battery pack (not
shown). VII. COMPUTING DEVICE IMPLEMENTATION [0100] An
exemplary implementation of computing device 202 is
shown in FIG. 11 as a computer system 1101. Computer
system 1101 represents any single or multi processor
computer. Single-threaded and multi-threaded computers
can be used. Unified or distributed memory systems can
be used. [0101] Computer system 1101 includes one or
more processors, such as processor 1104. One or more
processors 1104 can execute software implementing the
functionality described above. Each processor 1104 is
connected to a communication infrastructure 1102 (for
example, a communications bus, cross-bar, or network).
Various software embodiments are described in terms of
this exemplary computer system. After reading this
description, it will become apparent to a person
skilled in the relevant art how to implement the
invention using other computer systems and/or computer
architectures. [0102] Computer system 1101 also
includes a main memory 1107 which is preferably random
access memory (RAM). Computer system 1101 may also
include a secondary memory 1108. Secondary memory 1108
may include, for example, a hard disk drive 1110
and/or a removable storage drive 1112, representing a
floppy disk drive, a magnetic tape drive, an optical
disk drive, etc. Removable storage drive 1 1 12 reads
from and/or writes to a removable storage unit 1114 in
a well known manner. Removable storage unit 1114
represents a floppy disk, magnetic tape, optical disk,
etc., which is read by and written to by removable
storage drive 1112. As will be appreciated, the
removable storage unit 1114 includes a computer usable
storage medium having stored therein computer software
and/or data. [0103] In alternative embodiments,
secondary memory 1108 may include other similar means
for allowing computer programs or other instructions
to berloaded into computer system 1101. Such means can
include, for example, a removable storage unit 1122
and an interface 1120. Examples can include a program
cartridge and cartridgeinterface (such as that found
in video game devices), a removable memory chip (such
as an EPROM, PROM, or flash memory) and associated
socket, and other removable storage units 1122 and
interfaces 1120 which allow software and data to be
transferred from the removable storage unit 1122 to
computer system 1101. [0104] Computer system 1101 may
also include a communications interface 1124.
Communications interface 1124 allows software and data
to be transferred between computer system 1101 and
external devices via communications path 1127.
Examples of communications interface 1124 include a
modem, a network interface (such as Ethernet card),
Bluetooth and/or other short-range wireless network
modules, etc. In addition, communications interface
1124 may include an RFID reader and/or RFID tag.
[0105] Software and data transferred via
communications interface 1124 are in the form of
signals 1128 which can be electronic, electromagnetic,
optical or other signals capable of being received by
communications interface 1124, across communications
path 1127. Note that communications interface 1124
provides a means by which computer system 1101 can
interface to a network such as the Internet. [0106]
The present invention can be implemented using
software running (that is, executing) in an
environment similar to that described above with
respect to FIG. 11. In this document, the term
"computer program product" is used to generally refer
to removable storage units 1114 and 1122, a hard disk
installed in hard disk drive 1110, or a signal
carrying software over a communication path 1127
(wireless link or cable) to communication interface
1124. A computer useable medium can include magnetic
media, optical media, or other recordable media, or
media that transmits a carrier wave or other signal.
These computer program products are means for
providing software to computer system 1101. [0107]
Computer programs (also called computer control logic)
are stored in main memory 1107 and/or secondary memory
1108. Computer programs can also be received via
communications interface 1124. Such computer programs,
when executed, enable the computer system 1101 to
perform the features of the present invention as
discussed herein. In particular, the computer
programs, when executed, enable the processor 1104 to
perform the features of the present invention.
Accordingly, such computer programs represent
controllers of the computer system 1101.[0108] The
present invention can be implemented as control logic
in software, firmware, hardware or any combination
thereof. In an embodiment where the invention is
implemented using software, the software may be stored
in a computer program product and loaded into computer
system 1101 using removable storage drive 1112, hard
drive 1110, or interface 1120. Alternatively, the
computer program product may be downloaded to computer
system 1101 over communications path 1127. The control
logic (software), when executed by the one or more
processors 1104, causes the processor(s) 1104 to
perform the functions of the invention as described
herein. [0109] In another embodiment, the invention is
implemented primarily in firmware and/or hardware
using, for example, hardware components such as
application specific integrated circuits (ASICs).
Implementation of a hardware state machine so as to
perform the functions described herein will be
apparent to persons skilled in the relevant art(s).
VIII. CONCLUSION [0110] While various embodiments of
the present invention have been described above, it
should be understood that they have been presented by
way of example only, 



and not in limitation. Accordingly, it will be
apparent to persons skilled in the relevant art that
various changes in form and detail can be made therein
without departing from the spirit and scope of the
invention. [01 11] For instance, the present invention
may be employed with alternative arrangements of
devices. Such alternative arrangements may include two
portable communications devices (e.g., two wireless
phones) instead of a computing device and a portable
communications device. These devices may communicate
through a proximity (e.g., Bluetooth, WLAN, RFID,
etc.) connection. Furthermore, while FIGs. 3 and 9 are
described mainly in terms of software, these
architectures may be implemented in hardware,
software, firmware, or any combination thereof. [0112]
Thus, the breadth and scope of the present invention
should not be limited by any of the above-described
exemplary embodiments, but should be defined only in
accordance with the following claims and their
equivalents.WHAT IS CLAIMED IS: 1. A method,
comprising: (a) receiving from a user, a selection of
a contact within a content item; (b) indicating to the
user one or more connection channels associated with
the contact; (c) receiving from the user, a selection
of a designated connection channel from the one or
more connection channels; and (d) instructing a device
to establish communications across the designated
connection channel. 2. The method of claim 1, further
comprising: automatically identifying one or more
contacts within a portion of the content item. 3. The
method of claim 2, further comprising: providing a
visual indication of the one or more automatically
identified contacts. 4. The method of claim 2, wherein
step (d) comprises instructing the device to send the
portion of the content item across the designated
connection channel. 5. The method of claim 4, further
comprising: providing the user with an opportunity to
edit the portion of the content item. 6. The method of
claim 4, wherein step (d) comprises transmitting the
portion of the content item to the device. 7. The
method of claim 1, further comprising: providing the
user with an opportunity to enter a message; and
wherein step (d) comprises instructing the device to
send the message across the designated connection
channel.8. The method of claim 1, wherein step (b)
comprises displaying a pull-down menu, the pull-down
menu including the one or more connection channels
associated with the contact. 9. The method of claim 1,
further comprising: sending to the device a query
regarding the selected contact; and in response to the
query, receiving at least one of the one or more
connection channels from the device. 10. The method of
claim 1, wherein the one or more connection channels
associated with the contact includes at least one of a
telephone number, an SMS number, an e-mail address, an
Internet Protocol (IP) address, and a uniform resource
locator (URL). 11. The method of claim 1, wherein the
content item is one of a word processing document, an
e-mail, a web page, and a spreadsheet. 12. The method
of claim 1, wherein step (d) comprises sending a
response to a radio frequency identification (RFID)
interrogation signal from the device. 13. The method
of claim 1, wherein step (d) comprises transmitting a
directive to the device across a communications
interface. 14. The method of claim 1, wherein step (c)
comprises receiving through an abbreviated user input,
a selection of a default connection channel as the
designated connection channel. 15. The method of claim
1, wherein the contact includes at least one of a name
of a person, a name of a company, and a name of an
entity. 16. The method of claim 1, wherein the device
is a mobile communication device.17. The method of
claim 1, wherein step (d) comprises transmitting
information of the designated connection channel to
the device. 18. The method of claim 17, wherein step
(d) further comprises transmitting the information of
the designated connection across a short range
wireless connection. 19. An apparatus comprising, a
user interface configured to present a content item to
a user, and to receive from the user a selection of a
contact within the content item; a controller
configured to obtain one or more connection channels
associated with the contact, to instruct a device to
establish communications across a designated
connection channel from the one or more connection
channels; wherein the designated connection channel is
selected by the user through interaction with the user
input device. 20. The apparatus of claim 19, further
comprising a parsing engine configured to identify one
or more potential contacts from the content item. 2 1.
The apparatus of claim 19, wherein the controller is
further configured to send to the device a query
regarding the selected contact; and in response to the
query, to receive at least one of the one or more
connection channels from the device. 22. The apparatus
of claim 19, wherein the one or more connection
channels associated with the contact includes at least
one of a telephone number, an SMS number, an e-mail
address, an Internet Protocol (IP) address, and a
uniform resource locator (URL). 23. The apparatus of
claim 19, wherein the content item is one of a word
processing 



document, an e-mail, a web page, and a spreadsheet.
24. The apparatus of claim 19, wherein the controller
is configured to instruct the device to establish
communications across the designated connection
channel in responseto a radio frequency identification
(RFID) interrogation signal, wherein the RPID
interrogation signal is received from the device. 25.
The apparatus of claim 19, wherein the user interface
is further configured to provide a visual indication
of one or more identified contacts within a portion of
the content item. 26. The apparatus of claim 19,
wherein the user interface is further configured to
provide the user with an opportunity to enter a
message; and wherein the controller is further
configured to instruct the device to send the message
across the designated connection channel. 27. The
apparatus of claim 19, wherein the controller is
further configured to instruct the device to establish
communications across the designated connection
channel by transmitting a directive to the device
across a communications interface. 28. The apparatus
of claim 27, wherein the communications interface
includes a short range wireless connection. 29. The
apparatus of claim 19, wherein the designated
connection channel is a default connection channel
selected through an abbreviated user input. 30. A
computer program product comprising a computer useable
medium having computer program logic recorded thereon
for enabling a processor in a computer system to
initiate communications, the computer program logic
comprising: program code for enabling the processor to
receive from a user, a selection of a contact within a
content item; program code for enabling the processor
to indicate to the user one or more connection
channels associated with the contact; program code for
enabling the processor to receive from the user, a
selection of a designated connection channel from the
one or more connection channels; andprogram code for
enabling the processor to instruct a device to
establish communications across the designated
connection channel. 31. A system, comprising: a first
device configured to present a content item to a user,
and to receive from the user a selection of a contact
within the content item; a second device to establish
communications across a designated connection channel,
the designated connection channel from one or more
connection channels that correspond to the selected
contact; and a communications link between the first
and second devices; wherein, through employment of the
communications link, the first device obtains from the
second device the one or more connection channels that
correspond to the selected contact, and directs the
second device to establish communications across the
designated connection channel. 32. The system of claim
31, wherein the first device is further configured to
automatically identify one or more contacts within a
portion of the content item, wherein the selected
contact is from the one or more identified contacts.
33. The system of claim 32, wherein the second device
includes a contact database; and wherein, in response
to a request from the first device, the second device
sends the one or more identified contacts to the first
device across the communications link. 34. The system
of claim 32, wherein the first device is further
configured to provide the user with a visual
indication of the one or more automatically identified
contacts. 35. The system of claim 31, wherein the
communications link is a Bluetooth link. 36. The
system of claim 31, wherein the communications link is
a wireless local area network (WLAN) link.37. The
system of claim 31, wherein the communications link
employs radio frequency identification (RFID)
communications. 38. The system of claim 31, wherein
the designated connection channel is selected from a
telephone number, an SMS number, an e-mail address,
and a uniform resource locator (URL). 


