
TGGLE METHOD OF PREPARING 4-HALOGENATEDQUINOLINE
INTERMEDIATES BACKGROUNDOF THE INVENTION Field of the
Invention [0001] This invention is directed to methods
of preparing 4-halogenated quinoline compounds as
intermediates in the manufacture of biologically
active compounds, for example receptor tyrosine kinase
inhibitors. Related Background Art [0002] Protein
tyrosine kinases (PTKs) are critical in regulating
cell growth and differentiation. One general class of
PTK is the receptor tyrosine kinase (RTK). Once
activated, usually through the binding of a ligand, an
RTK initiates signaling for various activities, such
as cell growth and replication. [0003] The RTKs
comprise one of the larger families of PTKs and have
diverse biological activity. At present, at least
nineteen (19) distinct subfamilies of RTKs have been
identified. One such subfamily is the "HER" family of
RTKs, which includes epidermal growth factor receptor
(EGFR), ErbB2 (HER2), ErbB3 (HER3) and ErbB4 (HER4).
[0004] Under certain conditions, as a result of either
mutation or over expression, studies have shown that
these RTKs can become deregulated; the result of
whichis uncontrolled cell proliferation which can lead
to tumor growth and cancer (Wilks, A. F., Adv. Cancer
Res., 60, 43 (1993) and Parsons, J. T.; Parsons, S.
J., Important Advances in Oncology, DeVita, V. T. Ed.,
J. B. Lippincott Co., Phila., 3 (1993)). For example,
over expression of the receptor kinase product of the
ErbB2 oncogene has been associated with human breast
and ovarian cancers (Slamon, D. J. et al., Science,
244, 707 (1989) and Science, 235, 177 (1987)). [0005]
In addition, deregulation of EGFR kinase has been
associated with epidermoid tumors (Reiss, M., et al.,
Cancer Res., 51, 6254 (1991)), breast tumors (Macias,
A. et al., Anticancer Res., 7, 459 (1987)), and tumors
involving other major organs (Gullick, W. J., Brit.
Med. Bull., 47, 87 (1991)). [0006] These RTKs are
known to also be involved in processes crucial to
tumor progression, such as apoptosis, angiogenesis and
metastasis. [0007] Therefore, inhibitors of these RTKs
have potential therapeutic value for the treatment of
cancer and other diseases characterized by
uncontrolled or abnormal cell growth. Accordingly,
many recent studies have dealt with the development of
specific RTK inhibitors as potential anti-cancer
therapeutic agents (e.g., Traxler, P., Exp. Opin.
Ther. Patents, 8, 1599 (1998) and Bridges, A. J.,
Emerging Drugs, 3, 279 (1998)). [0008] Quinoline
derivatives are known to be important intermediate
compounds in the synthesis of RTK inhibitors. For
example, in the following US patents, quinoline
derivatives are disclosed and the compounds are stated
to be involved in inhibiting PTK activity: 6,288,082
(September 11, 2001) and 6,297,258 (October 2, 2001).
[0009] In addition, various methods for the
preparation of 4-halogenated quinoline intermediates
are known in the art, but these methods contain
serious limitations such as the generation of unwanted
by-products. For example, the chlorination reaction
used in preparing 4-chloroquinoline derivatives
suffers from the generation of viscous tars and
decomposition products that are difficult to clean,
remove, and impede stirring on large scale
preparation, which results in yields that vary widely,
typically in the range from 30-50%, unless a large
excess of the halogenating reagent is used, whereby
yields may approach 60%.[0010] Accordingly, there
continues to be a need for novel methods of preparing
4-halogenated quinoline compounds used in the
preparation of RTK inhibitors in high-yield and in a
cost effective manner. SUMMARY OF THE INVENTION [0011]
This invention relates to methods of preparing
4-halogenated quinoline compounds as intermediates in
the manufacture of biologically active compounds, such
as RTK inhibitors. [0012] Thus, the present invention
is a method of preparing a compound of formula (T):
comprising the step of reacting a compound of formula
(II): with a reagent of formula POX3 in the presence
of silica gel at a temperature greater than about
750C, wherein X is halo, PG is a protecting group
selected from the group consisting of acyl, CKbOC(O)-,
EtOC(O)-, Fmoc, trifluoroacetamide, Troc, Phenoc,
benzamide, Teocand cyclic imides such as pthalimide,
maleimide and pyrroles (e.g. 2,5- dimethylpyrrole); A
is O, NR5 or S, R is H, alkyl, alkenyl or alkynyl, and
G, Ri and R4 are each, independently, hydrogen,
halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6
carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms,
hydroxymethyl, halomethyl, alkanoyloxy of 1-6 carbon
atoms, alkenoyloxy of 3-8 carbon atoms, alkynoyloxy of
3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon
atoms, alkenoyloxymethyl of 4-9 carbon atoms,
alkynoyloxymethyl of 4-9 carbon atoms, alkoxymethyl of
2-7 carbon atoms, alkoxy of 1-6 carbon atoms,
alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6
carbon atoms, alkylsulphonyl of 1-6 carbon atoms,
alkylsulfonamido of 1-6 carbon atoms,
alkenylsulfonamido of 2-6 carbon atoms,
alkynylsulfonamido of 2-6 carbon atoms, hydroxy,
trifluoromethyl, trifluoromethoxy, cyano, nitro,
carboxy, carboalkoxy of 2-7 carbon atoms, carboalkyl
of 2-7 carbon atoms, phenoxy, phthalimide, phenyl,
thiophenoxy, benzyl, amino, hydroxyamino, alkoxyamino
of 1-4 carbon atoms, alkylamino of 1- 6 carbon atoms,
dialkylamino of 2 to 12 carbon atoms,
N-alkylcarbamoyl, N Ndialkylcarbamoyl,
N-alkyl-N-alkenylamino of 4 to 12 carbon atoms,
N,Ndialkenylamino of 6-12 carbon atoms, phenylamino,
benzylamino, - M- (C(Re)2)R-YR 7-(C(R6) 2)g-Y-,
R7-(C(R6) 2)p-M-(C(R6)2)k-Y-, or
Het-(C(R6)2)qW(C(R5)2-Y-, or Ri and R are as defined
above and G is R2-NH-, or if any of the substituents
Ri, R or G are located on contiguous carbon atoms then
they may be taken together as the divalent radical
-0-C(Re) 2-O; Y is a divalent radical selected from
the group consisting of (CH2)a , O , and RN6 ; R7 is
-NR 6R6, -OR 6, - J5-N(Re) 3 +, or -NR (OR6), M is
>NRs, -O-, >N-(C(Re)2)PNR6R6, or >N-(C(Re)2)P-OR 6, W
is >NR6, -O- or is a bond; Het is is selected from the
group consisting of morpholine, thiomorpholine,
thomorpholine S-oxide, thiomorpholine S,S-dioxide,
piperidine, pyrrolidine,aziridine, pyridine,
imidazole, 1,2,3-triazole, 1,2,4-triazole, thiazole,
thiazolidine, tetrazole, piperazine, furan, thiophene,
tetrahydrothiophene, tetrahydrofuran, dioxane,
1,3-dioxolane, tetrahydropyran, and H wherein Het is
optionally mono- or di-substituted on carbon or
nitrogen with Re, optionally mono- or di-substituted
on carbon with hydroxy, -N(Re)2, or -OR , optionally
mono or di-substituted on carbon with the mono-valent
radicals -(C(R )2)SORe or-(C(R6)2)s N(R , and
optionally mono or di-substituted on a saturated
carbon with divalent radicals-O- or-O(C(Rs)2)s -; R is
hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6
carbon atoms, alkynyl of 2-6 carbon atoms, cycloalkyl
of 3-6 carbon atoms, carboalkyl of 2-7 carbon atoms,
carboxyalkyl (2-7 carbon atoms), phenyl, or phenyl
optionally substituted with one or more halogen,
alkoxy of 1-6 carbon atoms, trifluorOmethyl, amino,
alkylamino of 1-3 carbon atoms, dialkylamino of 2-6
carbon atoms, nitro, cyano, azido, halomethyl,
alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of
2-7 carbon atoms, alkylthio of 1-6 carbon atoms,
hydroxy, carboxyl, carboalkoxy of 2-1 carbon atoms,
phenoxy, phenyl, thiophenoxy, benzoyl, benzyl,
phenylamino, benzylamino, alkanoylamino of 1-6 carbon
atoms, or alkyl of 1-6 carbon atoms; with the proviso
that the alkenyl or alkynyl moiety is bound to a
nitrogen or oxygen atom through a saturated carbon
atom, R2 is selected from the group consisting
ofIMIDAZOAZEPINONE COMPOUNDS BACKGROUND OF THE
INVENTION [0001] Upon encountering antigen, naive CD4+
T helper precursor (Thp) cells are differentiated into
two distinct subsets, Type 1 T helper (ThI) and Type 2
T helper (Th2). These differentiated Th cells are
defined both by their distinct functional abilities
and by unique cytokine profiles. Specifically, ThI
cells produce interferon-gamma, interleukin (IL)- 2,
and tumor necrosis factor (TNF)-beta, which activate
macrophages and are responsible for cell-mediated
immunity and phagocyte-dependent protective responses.
In contrast, Th2 cells are known to produce IL-4,
IL-5, IL-6, IL-9, IL-IO and IL-13, which are
responsible for strong- antibody production,
eosinophil activation, and inhibition of several
macrophage functions, thus providing
phagocyte-independent protective responses.
Accordingly, ThI and Th2 cells are associated with
different immunopathological responses. [0002] In
addition, the development of each type of Th cell is
mediated by a different cytokine pathway.
Specifically, it has been shown that IL-4 promotes Th2
differentiation and simultaneously blocks ThI
development. In contrast, IL-12, IL-18 and IFN-.gamma
are the cytokines critical for the development of ThI
cells. Accordingly, the cytokines themselves form a
positive and negative feedback system that drives Th
polarization and keeps a balance between ThI and Th2.
[0003] ThI cells are involved in the pathogenesis of a
variety of organ-specific autoimmune disorders,
Crohn's disease, Helicobacter pylori-induced peptic
ulcer, acute kidney allograft rejection, and
unexplained recurrent abortions. In contrast,
allergen-specific Th2 responses are responsible for
atopic disorders in genetically susceptible
individuals. Moreover, Th2 responses against still
unknown antigens predominate in Omenn's syndrome,
idiopathic pulmonary fibrosis, and progressive
systemic sclerosis. [0004] There remains a high unmet
medical need to develop new therapeutic treatments 



that are useful in treating the various conditions
associated with unbalanced Thl/Th2 cellular
differentiation. For many of these conditions the
currently available treatment options are inadequate.
Accordingly, the Thl/Th2 paradigm provides the
rationale for the development of strategies for the
therapy of allergic and autoimmune disorders.SUMMARY
OF THE INVENTION [0005] As described herein, the
present invention provides compounds of formula I :
wherein: Q is -C(R 1XR2)- or -CH=CH- (cis or trans);
R1 and R2 are independently selected from H, C1.3
alkyl, C2-4 alkenyl, or taken together are Ci-6
alkylidene or C2- alkenylenidene; each of R3, R4, R6,
and R7 is independently selected from hydrogen and
methyl; X is methylene, ethylene, or propenylene; R5
is phenyl, quinolinyl, isoquinolinyl, indolyl, furyl,
thienyl, pyrazolyl, quinoxalinyl, naphthyl, or
pyrrolyl, and substituted with between 0 and 5
substituents independently selected from C .3 alkyl,
C1.3 alkoxy, hydroxyl, C1.3 alkylthio, cyclopropyl,
cyclopropylmethyl, and halo; R8 is H, methyl, ethyl,
propenyl, (C1-3 alkoxy)C .3 alkyl, (Ci-3 alkylthio)Ci
-3 alkyl, C1-3 hydroxyalkyl, phenyl, benzyl, furyl,
pyrrolyl, imidazolyl, pyrazolyl, isothiazolyl,
isooxazolyl, pyridyl, or thienyl; wherein R8 is
substituted with between 0 and 3 substituents
independently selected from methyl, ethyl, halo, C1.3
alkoxy, C1-3 alkylthio, (C1-3 alkoxy)C .3 alkyl, (C1-3
alkylthio)Ci-3 alkyl, Ci- hydroxyalkyl, (Ci -3
mercaptoalkyl)phenyl, benzyl, furyl, imidazolyl,
pyrazolyl, pyrrolyl, isothiazolyl, isooxazolyl,
pyridyl, thienyl, pyranyl, dihydropyranyl,
tetrahydropyranyl, and cyclopropyl; and each of Ra,
Rb, and Rc is independently selected from hydrogen,
hydroxyl, methoxy, benzyloxy, fluoro, chloro, amino,
methylamino, dimethylamino, and phenoxy; or one pair
selected from Ra and Rb, and Rb and Rc, taken
together, is -O-(CH2)-O- or -O-CH2-CH2-O-;or a
pharmaceutically acceptable salt, a Ci- alkyl ester or
amide, or a C2-6 alkenyl ester or amide thereof.
[0006] In other embodiments, the present invention
provides a pharmaceutical composition comprising a
compound of formula I or a subset or example thereof.
In certain embodiments, the pharmaceutical composition
is useful for treating rheumatoid arthritis or
multiple sclerosis. [0007] Other embodiments provide
use of a compound of formula I, or a subset or example
thereof, in the manufacture of a medicament. In
certain embodiments, the present invention provides
the use of a compound of formula I , or a subset or
example thereof, in the manufacture of a medicament
for the treatment of rheumatoid arthritis or multiple
sclerosis. [0008] Other aspects of the present
invention are disclosed herein. DETAILED DESCRIPTION
OF CERTAIN EMBODIMENTS OF THE INVENTION A. Definitions
[0009] Compounds of this invention include those
described generally above, and are further illustrated
by the embodiments, sub-embodiments, and species
disclosed herein. As used herein, the following
definitions shall apply unless otherwise indicated.
[0010] As described herein, compounds of the invention
may optionally be substituted with one or more
substituents, such as are illustrated generally above,
or as exemplified by particular classes, subclasses,
and species of the invention. In general, the term
"substituted" refers to the replacement of hydrogen
radicals in a given structure with the radical of a
specified substituent. Unless otherwise indicated, a
substituted group may have a substituent at each
substitutable position of the group, and when more
than one position in any given structure may be
substituted with more than one substituent selected
from a specified group, the substituent may be either
the same or different at every position. Combinations
of substituents envisioned by this invention are
preferably those that result in the formation of
stable or chemically feasible compounds. [0011] The
term "stable", as used herein, refers to compounds
that are not substantially altered when subjected to
conditions to allow for their production, detection,
and preferably their recovery, purification, and use
for one or more of the purposes disclosed herein. In
some embodiments, a stable compound or chemically
feasible compound is one that is not substantially
altered when kept at a temperature of 400C or less, in
the absence of moisture or other chemically reactive
conditions, for at least a week.[0012] The term
"alkyl" or "alkyl group," as used herein, means a
straight-chain (i.e., unbranched), branched, or cyclic
hydrocarbon chain that is completely saturated. In
certain embodiments, alkyl groups contain 1 to 6
carbon atoms. In other embodiments, alkyl groups
containin 1 to 3 carbon atoms. In still other
embodiments, alkyl groups contain 2-3 carbon atoms,
and in yet other embodiments alkyl groups contain 1-2
carbon atoms. In certain embodiments, the term "alkyl"
or "alkyl group" refers to a cycloalkyl group, also
known as carbocycle. Exemplary C1-3 alkyl groups
include methyl, ethyl, propyl, isopropyl, and
cyclopropyl. [0013] The term "alkenyl" or "alkenyl
group," as used herein, refers to a straight-chain
(i.e., unbranched), branched, or cyclic hydrocarbon
chain that has one or more double bonds. In certain
embodiments, alkenyl groups contain 2-4 carbon atoms.
In still other embodiments, alkenyl groups contain 3-4
carbon atoms, and in yet other embodiments alkenyl
groups contain 2-3 carbon atoms. According to another
aspect, the term alkenyl refers to a straight chain
hydrocarbon having two double bonds, also refered to
as "diene." In other embodiments, the term "alkenyl"
or "alkenyl group" refers to a cycloalkenyl group.
Exemplary C2-4 alkenyl groups include -CH=CH ,
-CH2CH=CH 2 (also refered to as allyl), - CH=CHCH 3,
-CH2CH2CH=CH 2, -CH2CH=CHCH 3, -CH=CH 2CH2CH3, -CH=CH
2CH=CH 2, and cyclobutenyl. [0014] The term "alkoxy",
or "alkylthio", as used herein, refers to an alkyl
group, as previously defined, attached to the
principal carbon chain through an oxygen ("alkoxy") or
sulfur ("alkylthio") atom. [0015] As used herein, the
terms methylene, ethylene, and propylene refer to the
bivalent moieties -CH2-, -CH2CH2-, and -CH2CH2CH2-,
respectively. [0016] As used herein, the terms
ethenylene, propenylene, and butenylene refer to the
bivalent moieties -CH=CH-, -CH=CHCH 2-, -CH2CH=CH-,
-CH=CHCH 2CH2-, -CH CH=CH 2CH2-, and -CH2CH2CH=CH-,
where each ethenylene, propenylene, and butenylene
group can be in the cis or trans configuration. In
certain embodiments, an ethenylene, propenylene, or
butenylene group can be in the trans configuration. .
[0017] As used herein, the term "alkylidene" refers to
a bivalent hydrocarbon group formed by mono or dialkyl
substitution of methylene. In certain embodiments, an
alkylidene group has 1-6 carbon atoms. In other
embodiments, an alkylidene group has 2-6, 1-5, 2-4, or
1-3 carbon atoms. Such groups include propylidene
(CH3CH2CH=), ethylidene (CH3CH=), and isopropylidene
(CH3(CH 3)CH=), and the like.[0018] As used herein,
the term "alkenylidene" refers to a bivalent
hydrocarbon group having one or more double bonds
formed by mono or dialkenyl substitution of methylene.
In certain embodiments, an alkenylidene group has 2-6
carbon atoms. In other embodiments, an alkenylidene
group has 2-6, 2-5, 2-4, or 2-3 carbon atoms.
According to one aspect, an alkenylidene has two
double bonds. Exemplary alkenylidene groups include
CH2=CHCH=, CH2=CHCH 2CH=, and CH 2=CHCH 2CH=CHCH=.
[0019] As used herein, the term "Ci-6 alkyl ester or
amide" refers to a alkyl ester or a Ci- alkyl amide
where each Ci alkyl group is as defined above. Such
Ci-6 alkyl ester groups are of the formula (Ci-6
alkyl)OC(=O> or (C i alkyl)C(=O)O-. Such Ci_6 alkyl
amide groups are of the formula (Ci - alkyl)NHC(=O> or
(Ci alkyl)C(=O)NH-. [0020] As used herein, the term "C
-6 alkenyl ester or amide" refers to a C2 alkenyl
ester or a C -6 alkenyl amide where each C2-6 alkenyl
group is as defined above. Such C2-6 alkenyl ester
groups are of the formula (C2-6 alkenyl)OC(=O)- or
(C2-b alkenyl)C(=O)O-. Such C2-6 alkenyl amide groups
are of the formula (C2.6 alkenyl)NHC(=O)- or (C2-6
alkenyl)C(=O)NH-. [0021] Unless indicated otherwise,
nomenclature used to describe chemical groups or
moieties as used herein follow the convenion where,
reading the name from left to right, the point of
attachment to the rest of the molecule is at the
right-hand side of the name. For example, the group
"(Ci alkoxy)Ci_3 alkyl," is attached to the rest of
the molecule at the alkyl end. Further examples
include methoxyethyl, where the point of attachment is
at the ethyl end, and methylamino, where the point of
attachment is at the amine end. [0022] Unless
indicated otherwise, where a bivalent group is
described by its chemical formula, including two
terminal bond moieties indicated by "-," it will be
understood that the attachment is read from left to
right. By way of example, when X is -CH2CH=CH-, X is
attached to the nitrogen of the hydantoin core at the
left-hand side methylene and X is attached to R5 at
the right-hand side methyne. [0023] Unless otherwise
stated, structures depicted herein are also meant to
include all isomeric (e.g., enantiomeric,
diastereomeric, and geometric (or conformational))
forms of the structure; for example, the R and S
configurations for each asymmetric center, (Z) and (E)
double bond isomers, and (Z) and (E) conformational
isomers. In certain embodiment, when the Q group of
formula I comprises a double bond, that double bond
can be in the cis (E) or trans (Z) conformation.
Therefore, single stereochemical isomers as well as
enantiomeric, diastereomeric, and geometric (or
conformational) mixtures of the present compounds are
within the scope of the invention. Unless otherwise
stated, all tautomeric forms of the compounds of the
invention are within the scope of the invention.
Additionally, unlessotherwise stated, structures
depicted herein are also meant to include compounds
that differ only in the presence of one or more
isotopically enriched atoms. For example, compounds
having the present structures except for the
replacement of hydrogen by deuterium or tritium, or
the replacement of a carbon by a 13C- or 14C-enriched
carbon are within the scope of this invention. Such
compounds are useful, for example, as analytical tools
or probes in biological assays. [0024] As used herein,
the terms "treatment," "treat," and "treating" refer
to reversing, alleviating, delaying the onset of,
inhibiting the progress of, or preventing a disease or
disorder as described herein. In some embodiments,
treatment may be administered after one or more
symptoms have developed. In other embodiments,
treatment may be administered in the absence of
symptoms. For example, treatment may be administered
to a susceptible individual prior to the onset of
symptoms (e.g., in light of a history of symptoms
and/or in light of genetic or other susceptibility
factors). Treatment may also be continued after
symptoms have resolved, for example to prevent or
delay their recurrence. B. Compounds [0025] In one
embodiment, the present invention provides a compound
of formula I : wherein: Q is -C(R 1XR2)- or -CH=CH-
(cis or trans); 



R1 and R2 are independently selected from H, C1-3
alkyl, C2- alkenyl, or taken together are Ci-6
alkylidene or C2- alkenylenidene; each of R3,R4, R6,
and R7 is independently selected from hydrogen and
methyl; X is methylene, ethylene, or propenylene;R5 is
phenyl, quinolinyl, isoquinolinyl, indolyl, furyl,
thienyl, pyrazolyl, quinoxalinyl, naphthyl, or
pyrrolyl, and substituted with between 0 and 5
substituents independently selected from C1.3 alkyl,
C1.3 alkoxy, hydroxyl, C1-3 alkylthio, cyclopropyl,
cyclopropylmethyl, and halo; R8 is H, methyl, ethyl,
propenyl, (C1.3 alkoxy)Ci- 3 alkyl, (C1-3 alkylthio)Ci
-3 alkyl, C1.3 hydroxyalkyl, phenyl, benzyl, furyl,
pyrrolyl, imidazolyl, pyrazolyl, isothiazolyl,
isooxazolyl, pyridyl, and thienyl; wherein R8 is
substituted with between 0 and 3 substituents
independently selected from methyl, ethyl, halo, Ci- 3
alkoxy, C1.3 alkylthio, (C1.3 alkoxy)Ci-3 alkyl, (C1-3
alkylthio)C i-3 alkyl, C1.3 hydroxyalkyl, (C1.3
mercaptoalkyl)phenyl, benzyl, furyl, imidazolyl,
pyrazolyl, pyrrolyl, isothiazolyl, isooxazolyl,
pyridyl, thienyl, pyranyl, dihydropyranyl,
tetrahydropyranyl, and cyclopropyl; and each of Ra,
Rb, and Rc is independently selected from hydrogen,
hydroxyl, methoxy, benzyloxy, fluoro, chloro, amino,
methylamino, dimethylamino, and phenoxy; or one pair
selected from Ra and Rb, and Rb and Rc, taken
together, is -O-(CH 2)-O- or -O-CH 2-CH2-O-; or a
pharmaceutically acceptable salt, a C alkyl ester or
amide, or a C2-6 alkenyl ester or amide thereof.
[0026] In certain embodiments, Q is -C(R 1XR2)-,
wherein R1 and R2 are independently selected from H,
methyl, ethyl, or taken together are CH2=, allylidene,
propylidene, propenylidene, or ethylidene. In other
embodiments, R1 and R2 are independently selected from
H and methyl, or taken together are CH =. According to
another embodiment, R1 and R2 are independently
selected from H, methyl, ethyl, or taken together are
propylidene, allylidene, or CH =. In certain
embodiments, each of R1 and R2 is independently
selected from H, methyl, and ethyl. In other
embodiments, one of R1 and R2 is H, and the other is
methyl or ethyl. In still other embodiments, one of R1
and R2 is methyl and the other is H. Yet another
aspect provides a compound of formula I wherein one of
R1 and R2 is H. According to yet another embodiment,
R1 and R2 taken together are propylidene, vinylidene,
or CH2=- [0027] As defined generally above, X is
methylene, ethylene, or propenylene. In certain
embodiments, X is methylene or ethylene. In other
embodiments, X is -CH CH=CH- in the trans
configuration. [0028] In certain embodiments, each of
R3 R4, R6, and R7 is hydrogen.[0029] According to one
embodiment, R5 is phenyl, quinolinyl, isoquinolinyl,
indolyl, quinoxalinyl, or naphthyl, and substituted
with between 0 and 3 substituents independently
selected from methyl, methoxy, hydroxyl, bromo,
fluoro, and chloro. According to another embodiment,
R5 is phenyl, quinolinyl, isoquinolinyl, indolyl,
quinoxalinyl, or naphthyl, and substituted with
between 0 and 3 substituents independently selected
from hydrogen, fluoro, methyl, methoxy, hydroxyl, and
bromo. In certain embodiments, R5 is phenyl,
quinolinyl, isoquinolinyl, indolyl, furyl, thienyl,
pyrazolyl, quinoxalinyl, or naphthyl, and substituted
with between 0 and 3 substituents independently
selected from methyl, methoxy, fluoro, and bromo. In
other embodiments, R5 is phenyl, 4-quinolinyl,
5-quinolinyl, 8-quinolinyl, 5- isoquinolinyl,
3-indolyl, N-methyl-3-indolyl, 5-quinoxalinyl,
1-naphthyl, or 2-naphthyl, and substituted or further
substituted with between 0 and 3 substituents
independently selected from methyl, methoxy, and
bromo. In still other embodiments, R5 is phenyl,
having the following substituents: fluoro, methyl or
hydroxyl at the 2- position; hydrogen, methyl, or
methoxy at the 3-position; and hydrogen, methyl, or
methoxy at the 5-position. According to another
aspect, R5 is 2-fluoro-3, 5-dimethylphenyl,
2-fluoro-3,5-dimethoxyphenyl, 3,5- dimethylphenyl,
2-hydroxy-3,5-dimethoxyphenyl, 2,3-dimethyl, or
2-methyl-3,5- dimethoxyphenyl. [00301 According to one
embodiment, R8 is H, methyl, ethyl, methoxyethyl,
methylthioethyl, hydroxyethyl, hydroxylpropyl, benzyl,
or phenyl, optionally substituted. According to
another embodiment, R8 is H, methyl, ethyl,
hydroxyethyl, benzyl, or phenyl; wherein phenyl is
optionally substituted with pyrrolyl or pyrazolyl. In
certain embodiments, R8 is benzyl, phenyl,
(pyrrolyl)phenyl, or (pyrazolyl)phenyl. In other
embodiments, R8 is H, methyl, ethyl, hydroxyethyl, or
methoxyethyl. In still other embodiments, R8 is
methyl, ethyl, methoxy, ethyl, or hydroxyethyl. [0031]
In certain embodiments, each of Ra, Rb, and Rc is
independently selected from hydrogen, hydroxyl,
methoxy, benzyloxy, fluoro, and chloro. In other
embodiments, each of Ra, Rb, and Rc is independently
selected from hydrogen, methoxy, and fluoro. In still
other embodiments, Rc is methoxy or fluoro. According
to another embodiment, Ra and Rc are methoxy or
fluoro. [0032] According to another aspect, the
present invention provides a compound of formula I,
wherein: Q iS C(R1XR2)-; R1 and R2 are independently
selected from H, methyl, ethyl, or taken together are
CH =, allylidene, propylidene, propenylidene, or
ethylidene;each ofR 3, R4, R6, and R7 is hydrogen; X
is methylene, ethylene, or propenylene; R5 is phenyl,
quinolinyl, isoquinolinyl, indolyl, quinoxalinyl, or
naphthyl, and substituted with between 0 and 3
substituents independently selected from methyl,
methoxy, hydroxyl, bromo, fluoro, and chloro; R8 is H,
methyl, ethyl, methoxyethyl, methylthioethyl,
hydroxyethyl, hydroxylpropyl, benzyl, or phenyl,
optionally substituted (as described in paragraph
[0030]); and each of Ra, Rb, and Rc is independently
selected from hydrogen, hydroxyl, methoxy, benzyloxy,
fluoro, and chloro. [0033] According to another
aspect, the present invention provides a compound of
formula I wherein: Q is -C(R 1XR2)-; R1 and R2 are
independently selected from H and methyl, or taken
together are C = ; each ofR 3,R4, R6, and R7 is
hydrogen; X is methylene, ethylene, or propenylene; R5
is phenyl, quinolinyl, isoquinolinyl, indolyl,
quinoxalinyl, or naphthyl, and substituted with
between 0 and 3 substituents independently selected
from hydrogen, fluoro, methyl, methoxy, hydroxyl, and
bromo; R8 is H, methyl, ethyl, hydroxyethyl, benzyl,
or phenyl; wherein phenyl is optionally substituted
with pyrrolyl or pyrazolyl; and each of Ra, Rb, and Rc
is independently selected from hydrogen, methoxy, and
fluoro. [0034] Yet another aspect of the present
invention provides a compound of formula I , wherein:
Q iS -C(R 1XR2)-; R1 and R2 are independently selected
from H, methyl, ethyl, or taken together are
propylidene, allylidene, or CH2=; each of R3,R4, R6,
and R7 is hydrogen; X is methylene or ethylene; R5 is
phenyl, quinolinyl, isoquinolinyl, indolyl, furyl,
thienyl, pyrazolyl, quinoxalinyl, or naphthyl, and
substituted with between 0 and 3 substituents
independently selected from methyl, methoxy, fluoro,
and bromo; and R8 is H, methyl, ethyl, hydroxyethyl,
benzyl, or phenyl; wherein phenyl is optionally
substituted with pyrrolyl or pyrazolyl.[0035] In
certain embodiments, the present invention provides a
compound of formula I , wherein: Q iS -C(R 1XR2)-; one
of R1 and R2 is H and the other is methyl or ethyl;
each ofR 3,R4, R6, and R7 is hydrogen; R5 is phenyl,
having the following substituents: fluoro, methyl or
hydroxyl at the 2- position; hydrogen, methyl, or
methoxy at the 3-position; and hydrogen, methyl, or
methoxy at the 5-position; and R8 is methyl, ethyl,
methoxy, ethyl, or hydroxyethyl. [0036] It will be
appreciated that all embodiments, classes and
subclasses described above and herein are contemplated
both singly and in combination. Exemplary compounds of
formula I are set forth in the Examples section and in
Table 1-2, below. Thus particular examples of the
compounds of the invention include, but are not
limited to: and pharmaceutically acceptable salts
thereof. C. Uses, Formulation and Administration
[0037] Pharmaceutically acceptable compositions. The
compounds and compositions described herein are
generally useful for the inhibition of ThI cell
formation. In particular, these compounds, and
compositions thereof, are useful as inhibitors,
directly or indirectly, of the T-bet signalling
pathway. Thus, the compounds and compositions of the
invention are therefore also particularly suited for
the treatment of diseases and disease symptoms that
are mediated by ThI cells and/or T-bet signalling
pathway.{0038] In one particular embodiment, the
compounds and compositions of the invention are
inhibitors, directly or indirectly, of the T-bet
signalling pathway, and thus the compounds and
compositions are particularly useful for treating or
lessening the severity of disease or disease symptoms
associated with the T-bet signalling pathway. [0039]
The term "patient" or "subject", as used herein, means
an animal, preferably a mammal, and most preferably a
human, patient or subject. [0040] In certain
embodiments,. the present invention provides a
composition comprising a compound of formula I . In
other embodiments, the present invention provides a
composition comprising any of the compounds set forth
in Tables 1 and 2. According to another aspect, the
present invention provides a composition comprising a
compound selected from ER-819724, ER-819755,
ER-819750, ER-819749, ER-819735. According to yet
another aspect, the present invention provides a
composition comprising a compound selected from
ER-819543, ER-819549, ER-819543, ER-819701, ER-819544,
ER-819594, ER- 819647, ER-819657, ER-819659, and
ER-819592. In other embodiments, the present invention
provides a composition comprising a compound selected
from ER-819595, ER- 819597, ER-819641, ER-819673,
ER-819651, ER-819583, ER-819604, ER-819593, ER-
819658, and ER-819648. In still other embodiments, the
present invention provides a composition comprising a
compound selected from ER-8 19602, ER-8 19689, ER-8
19646, ER-819655, ER-819703, ER-819667, ER-819601,
ER-819605, ER-819652, ER-819688, 



ER-819603, ER-819642, and ER-819628. Yet another
embodiment provides a composition comprising a
compound selected from ER 819-891, ER- ER-8 19772,
ER-819771, ER- 819770, ER-8 19769, ER-8 19768, and
ER-8 19767. In certain embodiments, the present
invention provides a composition comprising a compound
selected from ER-819556, ER- 819557, ER-819558, and
ER-819752. Yet another embodiment provides a
composition comprising a compound selected from ER-8
19877, ER-8 19878, ER-8 19879, ER-819882, and ER-8
19763. [0041] The term "pharmaceutically acceptable
carrier, adjuvant, or vehicle" refers to a non-toxic
carrier, adjuvant, or vehicle that does not destroy
the pharmacological activity of the compound with
which it is formulated. Pharmaceutically acceptable
carriers, adjuvants or vehicles that may be used in
the compositions of this invention include, but are
not limited to, ion exchangers, alumina, aluminum
stearate, lecithin, serum proteins, such as human
serum albumin, buffer substances such as phosphates,
glycine, sorbic acid, potassium sorbate, partial
glyceride mixtures of saturated vegetable fatty acids,
water, salts or electrolytes, such as protamine
sulfate, disodium hydrogen phosphate, potassium
hydrogen phosphate, sodiumchloride, zinc salts,
colloidal silica, magnesium trisilicate, polyvinyl
pyrrolidone, cellulosebased substances, polyethylene
glycol, cyclodextrins, sodium carboxymethylcellulose,
polyacrylates, waxes,
polyethylene-polyoxypropylene-block polymers,
polyethylene glycol and wool fat. [0042]
Pharmaceutically acceptable salts of the compounds of
this invention include those derived from
pharmaceutically acceptable inorganic and organic
acids and bases. Examples of suitable acid salts
include acetate, adipate, alginate, aspartate,
benzoate, benzenesulfonate, bisulfate, butyrate,
citrate, camphorate, camphorsulfonate,
cyclopentanepropionate, digluconate, dodecylsulfate,
ethanesulfonate, formate, fumarate, glucoheptanoate,
glycerophosphate, glycolate, hemisulfate, heptanoate,
hexanoate, hydrochloride, hydrobromide, hydroiodide,
2-hydroxyethanesulfonate, lactate, maleate, malonate,
methanesulfonate, 2-naphthalenesulfonate, nicotinate,
nitrate, oxalate, palmoate, pectinate, persulfate,
3-phenylpropionate, phosphate, picrate, pivalate,
propionate, salicylate, succinate, sulfate, tartrate,
thiocyanate, tosylate and undecanoate. Other acids,
such as oxalic, while not in themselves
pharmaceutically acceptable, may be employed in the
preparation of salts useful as intermediates in
obtaining the compounds of the invention and their
pharmaceutically acceptable acid addition salts.
[0043] Salts derived from appropriate bases include
alkali metal (e.g., sodium and potassium), alkaline
earth metal (e.g., magnesium), ammonium and N+(Ci-4
alkyl)4 salts. This invention also envisions the
quaternization of any basic nitrogen-containing groups
of the compounds disclosed herein. Water or
oil-soluble or dispersible products may be obtained by
such quaternization. [0044] The compositions of the
present invention may be administered orally,
parenterally, by inhalation spray, topically,
rectally, nasally, buccally, vaginally or via an
implanted reservoir. The term "parenteral" as used
herein includes subcutaneous, intravenous,
intramuscular, intra-articular, intra-synovial,
intrasternal, intrathecal, intrahepatic, intralesional
and intracranial injection or infusion techniques.
Preferably, the compositions are administered orally,
intraperitoneally or intravenously. Sterile injectable
forms of the compositions of this invention may be
aqueous or oleaginous suspension. These suspensions
may be formulated according to techniques known in the
art using suitable dispersing or wetting agents and
suspending agents. The sterile injectable preparation
may also be a sterile injectable solution or
suspension in a non-toxic parenterally acceptable
diluent or solvent, for example as a solution in
1,3-butanediol. Among the acceptable vehicles and
solvents that may be employed are water, Ringer's
solution and isotonic sodiumchloride solution. In
addition, sterile, fixed oils are conventionally
employed as a solvent or suspending medium. [0045] For
this purpose, any bland fixed oil may be employed
including synthetic monoor di-glycerides. Fatty acids,
such as oleic acid and its glyceride derivatives are
useful in the preparation of injectables, as are
natural pharmaceutically-acceptable oils, such as
olive oil or castor oil, especially in their
polyoxyethylated versions. These oil solutions or
suspensions may also contain a long-chain alcohol
diluent or dispersant, such as carboxymethyl cellulose
or similar dispersing agents that are commonly used in
the formulation of pharmaceutically acceptable dosage
forms including emulsions and suspensions. Other
commonly used surfactants, such as Tweens, Spans and
other emulsifying agents or bioavailability enhancers
which are commonly used in the manufacture of
pharmaceutically acceptable solid, liquid, or other
dosage forms may also be used for the purposes of
formulation. [0046] The pharmaceutically acceptable
compositions of this invention may be orally
administered in any orally acceptable dosage form
including, but not limited to, capsules, tablets,
aqueous suspensions or solutions. In the case of
tablets for oral use, carriers commonly used include
lactose and corn starch. Lubricating agents, such as
magnesium stearate, are also typically added. For oral
administration in a capsule form, useful diluents
include lactose and dried cornstarch. When aqueous
suspensions are required for oral use, the active
ingredient is combined with emulsifying and suspending
agents. If desired, certain sweetening, flavoring or
coloring agents may also be added. [0047]
Alternatively, the pharmaceutically acceptable
compositions of this invention may be administered in
the form of suppositories for rectal administration.
These can be prepared by mixing the agent with a
suitable non-irritating excipient that is solid at
room temperature but liquid at rectal temperature and
therefore will melt in the rectum to release the drug.
Such materials include cocoa butter, beeswax and
polyethylene glycols. [0048] The pharmaceutically
acceptable compositions of this invention may also be
administered topically, especially when the target of
treatment includes areas or organs readily accessible
by topical application, including diseases of the eye,
the skin, or the lower intestinal tract. Suitable
topical formulations are readily prepared for each of
these areas or organs. [0049] Topical application for
the lower intestinal tract can be effected in a rectal
suppository formulation (see above) or in a suitable
enema formulation. Topicallytransdermal patches may
also be used.[0050] For topical applications, the
pharmaceutically acceptable compositions may be
formulated in a suitable ointment containing the
active component suspended or dissolved in one or more
carriers. Carriers for topical administration of the
compounds of this invention include, but are not
limited to, mineral oil, liquid petrolatum, white
petrolatum, propylene glycol, polyoxyethylene,
polyoxypropylene compound, emulsifying wax and water.
Alternatively, the pharmaceutically acceptable
compositions can be formulated in a suitable lotion or
cream containing the active components suspended or
dissolved in one or more pharmaceutically acceptable
carriers. Suitable carriers include, but are not
limited to, mineral oil, sorbitan monostearate,
polysorbate 60, cetyl esters wax, cetearyl alcohol, 2
octyldodecanol, benzyl alcohol and water. [0051] For
ophthalmic use, the pharmaceutically acceptable
compositions may be formulated as micronized
suspensions in isotonic, pH adjusted sterile saline,
or, preferably, as solutions in isotonic, pH adjusted
sterile saline, either with or without a preservative
such as benzylalkonium chloride. Alternatively, for
ophthalmic uses, the pharmaceutically acceptable
compositions may be formulated in an ointment such as
petrolatum. [0052] The pharmaceutically acceptable
compositions of this invention may also be
administered by nasal aerosol or inhalation. Such
compositions are prepared according to techniques
well-known in the art of pharmaceutical formulation
and may be prepared as solutions in saline, employing
benzyl alcohol or other suitable preservatives,
absorption promoters to enhance bioavailability,
fluorocarbons, and/or other conventional solubilizing
or dispersing agents. [0053] Most preferably, the
pharmaceutically acceptable compositions of this
invention are formulated for oral administration.
[0054] The amount of the compounds of the present
invention that may be combined with the carrier
materials to produce a composition in a single dosage
form will vary depending upon the host treated, and
the particular mode of administration. Preferably, the
compositions should be formulated so that a dosage of
between 0.01 - 100 mg/kg body weight/day of the
inhibitor can be administered to a patient receiving
these compositions. In certain embodiments, the
compositions of the present invention provide a dosage
of between 0.01 mg and 50 mg is provided. In other
embodiments, a dosage of between 0.1 and 25 mg or
between 5 mg and 40 mg is provided. [0055] It should
also be understood that a specific dosage and
treatment regimen for any particular patient will
depend upon a variety of factors, including the
activity of the specific compound employed, the age,
body weight, general health, sex, diet, time of
administration,rate of excretion, drug combination,
and the judgment of the treating physician and the
severity of the particular disease being treated. The
amount of a compound of the present invention in the
composition will also depend upon the particular
compound in the composition. Uses of Compounds and
Pharmaceutically acceptable compositions [0056] T-bet
(T-box expressed in T cells) is a ThI specific
transcription factor that is a key regulator of the
Thl/Th2 balance. See SJ. Szabo, et al., Cell;
100:655-669 (2000). T-bet is selectively induced in
ThI cells and can transactivate the interferon-gamma
gene, induce interferon-gamma production, redirect
polarized Th2 cells into the ThI pathway. T-bet also
controls IFN-gamma production in CD8+ T cells, as well
as in cells of the innate immune system, e.g., NK
cells and dendritic cells. Accordingly, direct or
indirect inhibitors of the Tbet signalling pathway
(including compounds that inhibit T-bet expression)
are therapeutically useful in balancing over-active
ThI responses, and therefore be of value in treating
ThI -mediated diseases, such as: rheumatoid arthritis
and multiple sclerosis. [0057] According to one
embodiment, the invention relates to a method of
inhibiting the formation of ThI cells in a biological
sample comprising the step of contacting said
biological sample with a compound of this invention,
or a composition comprising said compound. [0058]
According to another embodiment, the invention relates
to a method of directly or indirectly inhibiting
activity of the T-bet signalling pathway in a
biological sample comprising the step of contacting
said biological sample with a compound of this
invention, or a composition comprising said compound.
[0059] The term "biological sample", as used herein,
includes, without limitation, cell cultures or
extracts thereof; biopsied material obtained from a
mammal or extracts thereof; and blood, saliva, urine,
feces, semen, tears, or other body fluids or extracts
thereof. [0060] According to one embodiment, the
invention relates to a method of inhibiting the
formation of ThI cells in a patient comprising the
step of administering to said patient a compound of
this invention, or a composition comprising said
compound. 



[0061] Specifically, the present invention relates to
a method of treating or lessening the severity of
rheumatoid arthritis or multiple sclerosis, wherein
said method comprises administering to a patient in
need thereof a composition according to the present
invention. [0062] In certain embodiments, the present
invention provides a method for treating rheumatoid
arthritis or multiple sclerosis by administering a
compound of formula I. In otherembodiments, the
present invention provides a method for treating a
T-bet-mediated disease, as described herein, by
administering any of compounds 1-70 set forth in
Tables 1 and 2. According to another aspect, the
present invention provides a method for treating
rheumatoid arthritis or multiple sclerosis by
administering a compound selected from ER-8 19724, ER-
819755, ER-819750, ER-819749, ER-819735. According to
yet another aspect, the present invention provides a
method for treating rheumatoid arthritis or multiple
sclerosis by administering a compound selected from
ER-819543, ER-819549, ER-819543, ER-819701, ER-8
19544, ER-819594, ER-8 19647, ER-8 19657, ER-819659,
and ER-8 19592. In other embodiments, the present
invention provides a method for treating rheumatoid
arthritis or multiple sclerosis by administering a
compound selected from ER-8 19595, ER-8 19597, ER-
819641, ER-819673, ER-819651, ER-819583, ER-819604,
ER-819593, ER-819658, and ER- 819648. In still other
embodiments, the present invention provides a method
for treating rheumatoid arthritis or multiple
sclerosis by administering a compound selected from
ER- 819602, ER-819689, ER-819646, ER-819655,
ER-819703, ER-819667, ER-819601, ER- 819605,
ER-819652, ER-819688, ER-819603, ER-819642, and
ER-819628. Yet another embodiment provides provides a
method for treating rheumatoid arthritis or multiple
sclerosis by administering a compound selected from ER
819-891, ER-819772, ER-8 19771, ER- 819770, ER-8
19769, ER-8 19768, and ER-8 19767. In certain
embodiments, the present invention provides a method
for treating rheumatoid arthritis or multiple
sclerosis by administering a compound selected from
ER-8 19556, ER-8 19557, ER-8 19558, and ER- 819752.
Yet another embodiment provides a method for treating
rheumatoid arthritis or multiple sclerosis by
administering a compound selected from ER-8 19877,
ER-8 19878, ER- 819879, ER-819882, and ER-819763.
[0063] In order that the invention described herein
may be more fully understood, the following examples
are set forth. It should be understood that these
examples are for illustrative purposes only and are
not to be construed as limiting this invention in any
manner. For example, in the claims below, where
compounds are identified by a number "ER-xxxxxx"
herein, the compound is intended to be inclusive of
that compound as both a free base (or salt-free) and
any pharmaceutically acceptable salts thereof {e.g.,
as identified in the definitions above), even if that
compound is specified as "salt free" or as a
particular salt in the Examples below. Additionally,
where structures of compounds are depicted in
connection with a number "ER-xxxxxx" herein, and that
structure contains a methyl group depicted by a
sinusoidal or "wavey" line, that the compound is
intended to be inclusive of that compound as both a
racemic mixture and enantiomerically pure
compounds.EXAMPLES 1-32 Chemical Compounds [0064]
Microwave assisted reactions were carried out using an
Emrys Liberator instrument supplied by Biotage
Corporation. Solvent removal was carried out using
either a Buchi rotary evaporator or a Genevac
centrifugal evaporator. Analytical and preparative
chromatography was carried out using a Waters
autopurification instrument using reverse phase HPLC
columns under either acidic, neutral, or basic
conditions. Compounds were estimated to be >90% pure,
as determined by area percent of ELSD chromatograms.
NMR spectra were recorded using a Varian 300 MHz
spectrometer. [0065] General methods and experimentals
for preparing compounds of the present invention are
set forth below. In certain cases, a particular
compound is described by way of example. However, it
will be appreciated that in each case a series of
compounds of the present invention were prepared in
accordance with the schemes and experimentals
described below. Scheme 1 ER-811160 [0066] ER-811160.
As depicted in Scheme 1 above, a solution of potassium
cyanide (22.5 g, 0.335 mol) in water (5OmL) was added
dropwise over 5 minutes to a solution of 1-
Boc-piperidone (32.48 g, 0.1598 mol) and ammonium
carbonate (33.8 g, 0.351 mol) in water (9OmL) and
methanol (HOmL). An off-white precipitate began to
form soon after addition was complete. The reaction
flask was sealed and the suspension stirred at room
temperature for 72 hours. The resultant pale yellow
precipitate was filtered and was washed with small
portions of water to give ER-81 1160 (37.1 g, 86%) as
a colorless solid.Scheme 2 K2CO3, acetone reflux
ER-811160 ER-818039 [0067] ER-818039. As depicted in
Scheme 2 above, a suspension of ER-81 1160 (30.0 g,
0.1 11 mol), 3,5-Dimethoxybenzyl bromide (30.9 g,
0.134 mol), and potassium carbonate (18.5 g, 0.134
mol) in acetone (555 mL) was heated under reflux
overnight. The reaction solution was cooled to room
temperature, filtered and concentrated in vacuo. The
crude orange product was dissolved in a minimal amount
of MTBE (250 mL). A small amount of hexanes was added
(50 mL) and the product was allowed to precipitate out
(2 hours) as a colorless solid which was isolated by
vacuum filtration. The filter cake was washed with
small amounts of MTBE, and dried in vacuo to provide
ER-818039 (39.6g, 85%). Scheme 3 [0068] ER-823143. As
depicted in Scheme 3 above, to a 1-neck round-bottom
flask containing ER-818039 (2.15 g, 0.00512 mol) was
slowly added a solution of 4N HCl in 1,4- Dioxane (3.8
mL, 0.049 mol). The starting material slowly dissolved
over 20 minutes and a colorless precipitate formed
after 30 minutes. MTBE (3ml) was then added. After 2
hours,the reaction was filtered and washed with MTBE,
which provided ER-823143 (1.81 g, 99%) as a colorless
solid. Scheme 4 ER-817098 [0069] ER-817098: As
depicted in Scheme 4 above, to a suspension of
ER-823143 (41 .5 mg, 0.000117 mol) and 4A molecular
sieves in 1,2-dimethoxyethane (0.5 mL, 0.004 mol)
under an atmosphere of nitrogen was added
3,5-dimethoxybenzaldehyde (21.3 mg, 0.000128 mol)
followed by triethylamine (16.2 mL, 0.0001 17 mol).
The reaction was stirred for 1 hour. Sodium
triacetoxyborohydride (34.6 mg, 0.000163 mol) was
added, and the reaction was stirred overnight. Flash
chromatography using ethyl acetate as eluent yielded
ER-817098 (45.3 mg, 83%) as a colorless solid. Scheme
5 ER-817098 ER-817116 I0070] ER-817116: As depicted in
Scheme 5 above, to a solution of ER-8 17098-00 (50.0
mg, 0.000106 mol) and l-brorno-2-methoxyethane (15.6
mL, 0.000160 mol) in Nmethylpyrrolidinone (1.0 mL,
0.010 mol) was added 1.0 M lithium
hexamethyldisilazide solution in tetrahydrofuran (0.16
mL). The temperature was increased to at 800C and the
reaction mixture stirred overnight. The reaction
mixture was cooled to room temperature, quenched with
water and then extracted several times with MTBE. The
MTBE extracts were combined and washed with water (2x)
and brine (Ix). The organic layer was dried over
magnesium sulfate, filtered, and concentrated in
vacuo. Flash chromatography using ethyl acetate as
eluent provided ER-8171 16 (32.2 mg, 58%) as colorless
oil. Scheme 6 ER-8171 16 ER-819543 I0071] ER-819543:
As depicted in Scheme 6 above, to a solution of
ER-8171 16-00 (91 .6 mg, 0.000174 mol) in
tetrahydrofuran (1.8 mL, 0.022 mol) at -78C was slowly
added a solution of 1.0 M allylmagnesium bromide in
ether (0.35 mL). The reaction mixture was warmed to
room temperature and stirred overnight. Mass
spectroscopic analysis showed 25% conversion to
product; consequently, the reaction mixture was
re-cooled to -78C and an additional 1.35 mL of 1.0 M
of allylmagnesium bromide in ether was added. The
reaction mixture was warmed to room temperature and
stirred for 4 hours. The reaction mixture was then
cooled to 00C and was treated dropwise with
trifluoroacetic acid (2.00 mL, 0.0260 mol) and then
concentrated in vacuo. Triethylamine was then added to
neutralize residual TFA. Ethyl acetate was added and
the crude reaction product purified by flash
chromatography (eluent: 100% Ethyl acetate) to provide
ER-819543 (56.8 mg, 59 %) as a colorless solid.Scheme
7 ER-817116 ER-819544 [0072] ER-819544: As depicted in
Scheme 7 above, to a solution of ER-81 7 116-00 (100.5
mg, 0.0001905 mol) in tetrahydrofuran (1.9 mL, 0.023
mol) at -780C was slowly added a 0.5 M solution of
2-methylallylmagnesium chloride in tetrahydrofuran
(800 mL). The reaction mixture was warmed to room
temperature and stirred for 6 hours. The reaction
mixture was cooled to 00C, treated dropwise with
trifluoroacetic acid (1.00 mL, 0.0130 mol), and then
concentrated in vacuo. Triethylamine was added to
neutralize residual TFA. Ethyl acetate was added and
the crude reaction product purified by flash
chromatography using ethyl acetate as eluent to
provide ER-819544 (66.2 mg, 61%) as a colorless solid.
Scheme 8 ER-81 7098 ER-81 7 118[0073] ER-817118: As
depicted in Scheme 8 above, to a solution of ER-8
17098 (2.85 g, 0.00607 mol) in N,N-dimethylfopnamide
(15 mL) was added sodium hydride (364 mg, 0.00910 mol)
followed by iodoethane (758 mL, 0.00910 mol). The
reaction mixture was stirred overnight. Water was very
slowly added and the reaction mixture was extracted
several times with MTBE. The MTBE extracts were
combined and washed with water (2x) and brine (Ix).
The organic layer was dried over magnesium sulfate,
filtered, and concentrated in vacuo. Flash
chromatography using ethyl acetate as eluent provided
ER- 817098 (2.89 g, 96%) as a colorless oil. Scheme 9
ER-8171 18 ER-819651 (0074J ER-819651: As depicted in
Scheme 9 above, to a stirred suspension of 1 M of
magnesium in tetrahydrofuran (5.58 mL) was slowly
added l-bromo-2-butyne (414 mL, 0.00459 mol) at 00C.
After stirring for 2 hours (the reaction solution
remains black), a solution of ER-817118 (228.4 mg,
0.0004590 mol) in dry THF (10 mL) was slowly added at
00C. The reaction was warmed to room temperature and
was stirred for 4 hours. The reaction mixture was then
cooled to -78C and treated dropwise with
trifluoroacetic acid (0.95 mL, 0.012 mol) to cause the
solution to become clear. The reaction mixture was
warmed to room temperature and stirred for 1 hour. The
reaction mixture was concentrated in vacuo to dryness
using a rotary evaporator with a water bath
temperature of 400C. The residual light brown solid
was basified with triethylamine (clear solid) and
purified by flash chromatography (eluent: 2% EtOH in
methylene chloride) to provide impure ER-819651. 



Subsequent repurification by HPTLC (8% EtOH in
Toluene) provided ER-819651 (128.8 mg, 53%) as a
colorless solid.Scheme 10 ER-817118 ER-819626 [0075]
ER-819626: As depicted in Scheme 10 above, to a
stirred suspension of 1 M of magnesium in
tetrahydrofuran (4.990 mL) was slowly added
1-bromo-2-pentene (485.6 uL, 0.004106 mol) at 00C.
After stirring for 2 hours (the reaction solution
remains black), a solution of ER-8171 18 (204.3 mg,
0.0004106 mol) in dry THF (10 mL) was slowly added at
00C. The reaction mixture was warmed to room
temperature and stirred for 4 hours (reaction solution
remains black). The reaction was cooled to to -78C and
treated dropwise with trifluoroacetic acid (0.85 mL,
0.01 1 mol) to cause the reaction mixture to become
clear. The reaction mixture was warmed to room
temperature and stirred for 1 hour. The reaction
mixture was concentrated in vacuo to dryness using a
rotary evaporator with a water bath temperature of
400C The crude product (light brown solid) was
basified with triethylamine (clear solid) and purified
by flash chromatography (eluent: 2% EtOH in methylene
chloride) to provide ER-819626 ( 110.2 mg, 49%) as a
white solid.Scheme 11 ER-817116 ER-823988 [0076]
ER-823988: As depicted in Scheme 1 1 above, to a
solution of ER-8171 16 (1.006 g, 0.0019067 mol) in
tetrahydrofuran (7.6 mL, 0.094 mol) was slowly added a
1.0 M solution of vinylmagnesium bromide in
tetrahydrofuran (3.8 mL) at -78C. The reaction mixture
was warmed to room temperature and stirred for 1 hour.
Mass spectroscopic analysis showed a significant
amount of residual starting material; consequently,
the reaction mixture was recooled to 00C and an
additional 3.8 mL of 1.0 M vinylmagnesium bromide
solution in tetrahydrofuran was added. The reaction
mixture was stirred for 2 hours then quenched by
dropwise addition of saturated aqueous ammonium
hydroxide solution. The mixture was extracted several
times with ethyl acetate. The organic extracts were
combined and washed with water (2x) and brine. The
organic layer was dried over magnesium sulfate,
filtered, and concentrated in vacuo. Flash
chromatography (eluent: 5% ethanol in ethyl acetate)
provided ER-823988 (0.605 g, 57%) as a colorless
solid.Scheme 12 ER-823988 [0077] ER-819673: As
depicted in Scheme 12 above, ER-823988 (163.1 mg,
0.0002935 mol) was dissolved in trifluoroacetic acid
(2.00 mL, 0.0260 mol) at room temperature. The
reaction mixture was warmed to 400C and stirred for 2
hours then concentrated in vacuo. The residue was
dissolved in a small amount of acetone and was treated
with a small portion of potassium carbonate until
basic. Flash chromatography (eluent: 2% ethanol in
ethyl acetate) provided ER-819673 (O.lOlg, 64%) as a
colorless glassy solid. Scheme 13 [00781 ER-823914: As
depicted in Scheme 13 above, to a solution of
ER-823143 (5.03 g, 0.0141 mol) in tetrahydrofiiran
(30.0 mL, 0.370 mol) at -78C was slowly added a 1.0 M
solution of allylmagnesium bromide in ether (71 mL).
The reaction mixture was warmed to room temperature
and stirred overnight. The reaction mixture was cooled
to -78C, treated dropwise with trifluoroacetic acid
(21.8 mL, 0.283 mol), and then concentrated in vacuo
to asmall residual volume. Triethylamine was added to
neutralize residual TFA and the mixture then
concentrated in vacuo to dryness. The residual red oil
was dissolved in methanol (138 mL, 3.41 mol) and
treated with di-tert-butyldicarbonate (3.34 g, 0.0148
mol) followed by triethylamine (2.38 mL, 0.0169 mol)
and stirred overnight at room temperature. The
reaction mixture was concentrated in vacuo and
purified by flash chromatography (eluent: 50% hexanes
in ethyl acetate) to provide ER-823914 (3.25 g, 52%)
as a colorless solid. Scheme 14 ER-823914 ER-823915
(0079] ER-823915: To a solution of ER-823914 (2.20 g,
0.00496 mol) in N,N-Dimethylformamide (12.4 mL, 0.160
mol) was added sodium hydride (298 mg, 0.00744 mol)
followed by iodoethane (607 mL, 0.00744 mol) . The
reaction mixture was stirred overnight then quenched
with water and extracted several times with MTBE. The
MTBE extracts were combined and washed with water and
brine. The organic layer was dried over magnesium
sulfate, filtered, and concentrated in vacuo. Flash
chromatography (eluent: 40% hexanes in ethyl acetate)
provided ER-823915 (0.80 g, 34%) as a colorless foam.
Scheme 15[0080] ER-823917: As depicted in Scheme 15
above, ER-823915 (799.2 mg, 0.001695 mol) was
dissolved in a solution of 4 M hydrogen chloride in
1,4-dioxane (10 mL). The reaction mixture was stirred
overnight and then concentrated in vacuo to provide
ER-823917 (0.69g, quantitative) as an orange solid.
Scheme 16 ER-819597: As depicted in Scheme 16 above,
ER-823917 (100.0 mg, 0.0002451 mol), 4A molecular
sieves, and 3,5-dimethylbenzaldehyde (50.9 mg,
0.000368 mol) were dissolved/suspended in
N,N-dimethylformamide (1.0 mL, 0.013 mol). After
stirring for 30 minutes, sodium triacetoxyborohydride
(76.6 mg, 0.000343 mol) was added. The reaction
mixture was stirred overnight. Water was added until a
white precipitate formed. The precipitate was
collected by filtration washing several times with
water. The filtrate was then dried in vacuo to provide
ER-819597 (108.0 mg, 90%) as a colorless solid. [00811
ER-819689, ER-819688, ER-819604, ER-819595, ER-819594,
ER-819593, ER- 819592, ER-819582, and ER-819777 were
prepared in substantially the same manner as for
ER-819597. In some instances the desired product could
be precipitated from the reaction mixture; in other
cases the reaction mixture would be quenched with
water then extracted with a suitable water-immiscible
solvent, followed by chromatographic
purification.Scheme 17 ER-823143 [0082] Scheme 17
above depicts a general cyclization method. As
depicted in Scheme 17 above, to a solution of
ER-823143 (0.0141 mol) in tetrahydrofuran (30.0 mL) at
-78C was slowly added a 1.0 M solution of an alkenyl
magnesium bromide in ether (71 mL). The reaction
mixture was warmed to room temperature and stirred
overnight. The reaction mixture was cooled to -78C and
treated dropwise with trifluoroacetic acid (0.283
mol). The reaction solution was concentrated in vacuo
to a small volume then treated with triethylamine to
neutralize the residual TFA. The crude product was
concentrated in vacuo to dryness. The resultant
residue was then dissolved in methanol (138 mL) and
treated with di-tertbutyldicarbonate (0.0148 mol)
followed by triethylamine (0.0169 mol). The reaction
mixture was stirred overnight then concentrated in
vacuo. Purification by flash chromatography provided
the desired product. Scheme 18 [0083] Scheme 18 above
depicts a general method for introducing the R8 group.
As depicted in Scheme 18 above, to a solution of
starting material (0.00496 mol) in
N,N-dimethylformamide (12.4 mL) was added sodium
hydride (0.00744 mol) followed by an alkyl halide
(0.00744 mol) . The reaction mixture was stirred
overnight then quenched withwater and extracted
several times with MTBE. The MTBE extracts were
combined and washed with water and brine. The organic
layer was dried over magnesium sulfate, filtered, and
concentrated in vacuo. Flash chromatography provided
the desired product. Scheme 19 [0084] As depicted in
Scheme 19 above, starting material (0.001695 mol) was
dissolved in 4 M of hydrogen chloride in 1,4-dioxane
(10 mL). The reaction mixture was stirred overnight
and then concentrated in vacuo to provide the desired
product. Scheme 20 [0085] Scheme 20 above depicts a
general method for introducing the -X-R5 group, where
X is -CH2-. As depicted in Scheme 20 above, starting
material (0.0002451 mol), 4A molecular sieves, and
aldehyde (0.000368 mol) were dissolved/suspended in
N,N-dimethylformamide (1.0 mL). After stirring for 30
minutes, sodium triacetoxyborohydride (0.000343 mol)
was added. The reaction mixture was stirred overnight
then quenched with water. In some cases the desired
product would precipitate upon quenching the reaction
with water, in which case it could be isolated by
filtration and subsequently purified by flash
chromatography. In other cases the desired product
could be extracted using a suitable water-immiscible
organic solvent and then subsequently purified
byeither flash chromatography or reverse phase
preparative HPLC. [0086] Compounds ER-8 19991 and ER-8
19995 were prepared in substantially the same manner
as described in connection with Schemes 18-20 above.
Scheme 21 ri de ER-819658 [0087] ER-819658: As
depicted in Scheme 2 1 above, a 2 mL microwave reactor
vial was charged with ER-8 19623 (71.6 mg, 0.000176
mol), 3,5-dimethoxybenzyl chloride (41.1 mg, 0.000220
mol), N-methylpyrrolidinone (700.0 mL) and
l,8-diazabicyclo[5.4.0]undec-7-ene (60.0 mL, 0.000401
mol). The reaction mixture was sealed and was heated
at 1800C for 60 seconds in the microwave. Purification
by reverse phase HPLC provided ER-819658 (54.9 mg,
60%). [0088] ER-8 19637 and ER-8 19627 were prepared
in substantially the same manner as ER-819658. Scheme
22 [0089] Scheme 22 above depicts another general
method for introducing the -X-R5 group, where X is -CH
-. As depicted in Scheme 22 above, a 2 mL microwave
reactor vial wascharged with starting material
(0.000176 mol), an alkyl halide (0.000220 mol),
N-methylpyrrolidinone (700.0 mL) and
l,8-diazabicyclo[5.4.0]undec-7-ene (0.000401 mol). The
reactor vial was sealed and heated at 1800C for 60
seconds in the microwave. Purification by reverse
phase HPLC provided the desired product. Scheme 23
HCI/dioxane ER-819621 ER-819666 [0090] ER-819666: As
depicted in Scheme 23 above, to a flask containing
ER-819621 (2.3Og, 0.00503 mol) was added a 4 M
solution of hydrogen chloride in 1,4-dioxane (15.0
mL). The reaction mixture was stirred at room
temperature for 30 minutes then concentrated in vacuo
to provide ER-819666 (1.98g, quantitative). Scheme 24
[0091] ER-819585: As depicted in Scheme 24 above, a 2
mL microwave reactor vial containing a stir bar was
charged with ER-819666 (653.4 mg, 0.001659 mol), 3,5-
dimethoxybenzyl chloride (377.6 mg, 0.002023 mol),
N-methylpyrrolidinone (5.00 mL, 0.0518 mol) and
l,8-diazabicyclo[5.4.0]undec-7-ene (560.0 mL, 0.003745
mol). The reactorvial was sealed and heated at 1800C
for 60 seconds in the microwave. Purification by
reverse phase HPLC provided ER-8 19585 (52.1 mg, 68%).
Scheme 25 



ER-8195Q5 ER-819662 [0092] ER-8 19621: As depicted in
Scheme 25 above, a 2mL microwave reactor vial equipped
with a stir bar was charged with ER-819585 (70.0 mg,
0.000138 mol), N,Ndimethylformamide (830.0 mL, 0.01072
mol), benzyl bromide (40.0 mL, 0.000336 mol) and a
1.00 M solution of lithium hexamethyldisilazide in
tetrahydrofuran (350.0 mL). The reactor vial was
sealed and heated at 2000C for 900 sec in the
microwave. Purification by preparative reverse phase
HPLC provided ER-819662 (35.14 mg, 43%). [0093]
ER-819663, ER-819661, ER-819659, ER-819650, ER-819647,
ER-819641 were prepared in substantially the same
manner as ER-819662. Scheme 26 ER-819666[0094] Scheme
26 above depicts a general method for introducing the
-X-R5 group, where X is -CH -. As depicted in Scheme
26 above, a 2 mL microwave reactor vial containing a
stir bar was charged with ER-819666 (0.001659 mol), an
alkyl halide (0.002023 mol), N-methylpyrrolidinone
(5.00 mL) and l,8-diazabicyclo[5.4.0]undec-7-ene
(0.003745 mol). The reactor vial was sealed and heated
at 1800C for 60 seconds in the microwave. Purification
by preparative reverse phase HPLC provided the desired
product. Scheme 27 [0095] Scheme 27 above depicts a
general method for introducing the R8 group. As
depicted in Scheme 27 above, a 2 mL microwave reactor
vial equipped with a stir bar was charged with
starting material (0.000138 mol),
N,N-dimethylformamide (830 mL), R8- bromide (0.000336
mol) and a 1.00 M solution of lithium
hexamethyldisilazide in tetrahydrofuran (350 mL). The
reactor vial was sealed and heated at 200 0C for up to
2700 sec in the microwave. Purification by preparative
reverse phase HPLC provided the desired product.
Scheme 28 ER-819585 ER-819590[0096] ER-819590: As
depicted in Scheme 28 above, to a solution of
ER-819585 (31.6 mg, 0.0000622 mol) and
l-[3-(bromomethyl)phenyl]-lH-pyrrole (18.2 mg,
0.0000747 mol) in N,N-dimethylformamide (500 mL, 0.007
mol) was added sodium hydride (2.99 mg, 0.0000747
mol). The reaction mixture was stirred overnight then
quenched cautiously with water ( 1 mL), and extracted
several times with ethyl acetate. The organic extracts
were combined, washed with water and brine, dried over
magnesium sulfate, filtered, and concentrated in
vacuo. Flash chromatography (eluent: 50% ethyl acetate
in hexanes) provided ER-819590 (18.8 mg, 46%) as a
colorless solid. Scheme 29 ER-819639 ER-819638 [0097]
ER-819638: As depicted in Scheme 29 above, a 2 mL
microwave reactor vial was charged with ER-819639
(102.3 mg, 0.0002151 mol),
2-(2-bromoethoxy)tetrahydro-2Hpyran (80.0 mL, 0.000530
mol), N,N-dimethylformamide (1000.0 mL) and a 1.00 M
solution of lithium hexamethyldisilazide in
tetrahydrofuran (530.0 mL). The reactor vial was
sealed and heated at 2000C for 900 sec in the
microwave. The reaction was not complete;
consequently, additional
2-(2-bromoethoxy)tetrahydxo-2H-pyran (80 mL, 2.5 eq)
and 1.00 M lithium hexamethyldisilazide solution in
tetrahydrofuran (530 mL, 2.4 eq) were added and the
vial reheated at 2000C for 900 sec. Purification by
preparative reverse phase HPLC provided ER-819638
(57.8 mg, 44.5%).Scheme 30 ER-819638 ER-819660 [0098]
ER-819660: As depicted in Scheme 30 above, a solution
of ER-819638 (57.8 mg, 0.0000957 mol) in ethanol
(0.539 mL, 0.00922 mol) was treated with IM
hydrochloric acid (0.970 mL) and stirred at room
temperature for 3 hours. The reaction mixture was
neutralized by dropwise addition of 1M aqueous sodium
hydroxide (0.970 mL). Purification by preparative
reverse phase HPLC provided ER-819660 (29.06 mg,
58.4%). [0099] ER-8 19657 and ER-8 19642 were prepared
in substantially the same manner as ER-819660. Scheme
3 1 zyl [00100] ER-819139: As depicted in Scheme 3 1
above, a 2 L round bottom flask was charged with
4-piperidone monochloride monohydrate (46.5 g, 0.302
mol) and N,Ndimethylformamide (600 mL). To the
resulting suspension were added sodium carbonate (58.3
g, 0.550 mol), sodium iodide (28.9 g, 0.193 mol) and
3,5-dimethoxybenzyl chloride (51.4 g, 0.275 mol) under
nitrogen. The resulting beige suspension was then
heated to 900Cand left to stir overnight under
nitrogen. The reaction mixture became cloudy and
golden yellow. The reaction mixture was filtered and
then the resultant orange filtrate concentrated to a
minimum amount of solvent by high vacuum rotavap.
Saturated aqueous ammonium chloride solution (300 mL)
was added and the mixture extracted with MTBE (250 mL
extractions). The combined organic phases were dried
(anhydrous NazSO-O and concentrated to give a reddish
brown oil ER-823139 (quantitative yield assumed).
Scheme 32 e ER-819139 [00101] ER-823106: As depicted
in Scheme 32 above, to a suspension of ER-823139 in
water (2.8 mL) and methanol (3.0 mL) was added
2-methoxyethylamine ( 1.36 mL, 0.0157 mol). To the
resultant brown suspension was added dropwise a 12M
solution of aqueous hydrochloric acid (1.31 mL). The
reaction mixture was heated to 400C and a solution of
potassium cyanide (1.02 g, 0.0157 mol) in water (2.3
mL, 0.13 mol) was added dropwise. A significant amount
of starting marterial was still not dissolved. Thus,
additional methanol (3.0 mL, 0.074 mol) and water (2.8
mL, 0.16 mol) were added and the suspension was
stirred at room temperature for 18 hr. The reaction
mixture was then extracted with ethyl acetate (2x).
The combined organics were washed with water, brine,
dried over sodium sulfate, filtered and concentrated
in vacuo to give yellow-brown crude product ER-823 106
(4.70 g, 99%).Scheme 33 [00102] ER-819669: As depicted
in Scheme 33 above, to a solution of ER-823 106 (0.48
g, 0.0014 mol) in methylene chloride (2.0 mL) at room
temperature was added chlorosulfonyl isocyanate (0.125
mL, 0.001440 mol) dropwise slowly. The internal
temperature increased to 300C so an ice bath was then
employed to keep the temperature between 16C and 25C.
The mixture was stirred at room temperature for 1 hr
then concentrated in vacuo to give pale yellow foam.
To the residue was added IM hydrochloric acid (4.0
mL). The resulting suspension was stirred for 10 min
at room temperature, than heated at 1100C for 1 hr.
The reaction mixture was then cooled to 00C,
neutralized with 5 M aqueous sodium hydroxide (~1.2
mL). A light yellow milky precipitate formed, which
was extracted with ethyl acetate (5x - until little/no
product in last extract by TLC). The combined organics
were washed with brine, dried over sodium sulfate,
filtered and concentrated to give a dark yellow oil.
The oil was purified by flash chromatography using
DCM/Ethyl acetate (1:1), DCM/Ethyl acetate/MeOH
(9:9:1) and Ethyl acetate/MeOH (9:1) to give ER-819669
(17 mg, 31%). Scheme 34 ri de[00103] ER-819695: As
depicted in Scheme 34 above, a solution of ER-819669 (
110 mg, 0.00029 mol),
l,8-diazabicyclo[5.4.0]undec-7-ene (87.2 mL, 0.000583
mol) and 3,4,5- trimethoxybenzyl chloride (107 mg,
0.000495 mol) in N,N-dimethylformamide (1.1 mL) was
heated at 1800C for 60 seconds in the microwave.
Purification by preparative reverse phase HPLC
provided ER-819695 (129 mg, 79%) as colorless oil.
Scheme 35 [00104] ER-819700: As depicted in Scheme 35
above, to a solution of ER-819695 ( 118 mg, 0.000212
mol) in tetrahydrofuran (4 mL, 0.05 mol) at -78C was
added a 0.5 M solution of 2-methylallylmagnesium
chloride in tetrahydrofuran (4.232 mL) dropwise over 3
min keeping internal temperature below at -500C. The
cooling bath was removed, and the reaction mixture
allowed to warm to 00C. After 2 h at 00C, TLC (9:1
Ethyl acetate-MeOH, ninhydrin stain, UV) showed
complete reaction. The reaction mixture was quenched
by slow careful addition of trifluoroacetic acid
(0.978 mL, 0.0127 mol) at 00C to give yellow solution.
The reaction mixture was then warmed to room
temperature, stirred for 10 min and then concentrated
in vacuo using a rotary evaporator with a water bath
temperature of 300C. The resultant yellow residue was
dissolved in ethyl acetate, and and treated cautiously
with an excess of saturated aqueous sodium bicarbonate
solution. The biphasic mixture was stirred until gas
evolution ceased. The organic layer was separated and
the aqueous layer was reextracted with ethyl acetate.
The combined organic extracts were dried over Na2SC>4,
filtered, and concentrated in vacuo. Purification by
preparative TLC ethyl acetate/MeOH (9:1) gave
ER-819700 (85 mg, 67%).Scheme 36 [00105] ER-819701 :As
depicted in Scheme 36 above, to a solution of
ER-819700 (45 mg, 0.000076 mol) in methylene chloride
(2.25 mL) was added trifluoromethanesulfonic acid (20
mL, 0.0002 mol) dropwise at room temperature. After 40
min the reaction was quenched with sat. NaHCq 3 (color
changed from dark yellow to almost colorless),
vigorously stirred for 20 min at room temperature,
extracted with methylene chloride (3x). The combined
extracts were dried over Na SO- , filtered,
concentrated in vacuo. Purification by flash
chromatography using 100% ethyl acetate followed by
ethyl acetate/methanol (19:1) afforded ER-819701 (26
mg, 58%). [00106] ER-819655, ER-819672, ER-819698,
ER-819704 were prepared in substantially the same
manner as ER-819701. Scheme 37[00107] Scheme 37 above
depicts a general method for introducing various Ra,
R, and Rc groups. As depicted in Scheme 37 above, a
solution of ER-8 19669 (0.00029 mol),
l,8-diazabicyclo[5.4.0]undec-7-ene (87.2 mL, 0.000583
mol) and an alkyl halide (0.000495 mol) in
N,N-dimethylformamide (1.1 mL) was heated at 1800C for
60 seconds in the microwave. Purification by
preparative reverse phase HPLC provided the desired
product. Scheme 38 [00108] As depicted in Scheme 38
above, to a solution of starting material (0.000212
mol) in tetrahydrofuran (4 mL) at -78C was added a 0.5
M solution of 2-methylallylmagnesium chloride in
tetrahydrofuran (4.232 mL) dropwise over 3 min keeping
internal temperature below at -500C. The cooling bath
was removed to allow the reaction mixture to warm to
00C. After stirring for 2 hrs at 00C, the reaction
mixture was quenched by slow careful addition of
trifluoroacetic acid (0.978 mL, 0.0127 mol). The
reaction mixture was then warmed to room temperature,
stirred for 10 min and then concentrated in vacuo
using a rotary evaporator with the water bath
temperature set at 300C. The resultant residue was
dissolved in ethyl acetate, and excess saturated
aqueous sodium bicarbonate was added cautiously. The
biphasic mixture was stirred until gas evolution
ceased. The organic layer was separated; the aqueous
layer was extracted with ethyl acetate. The combined
organic extracts were dried over Na2SC>4, filtered,
and concentrated in vacuo. Purification by preparative
TLC with ethyl 



acetate/methanol (9: 1) afforded the desired
product.Scheme 39 [00109] As depicted in Scheme 39
above, to a solution of starting material (0.000076
mol) in methylene chloride (2.25 mL) was added
trifluoromethanesulfonic acid (20 mL, 0.0002 mol)
dropwise at room temperature. After 40 min the
reaction was quenched with an excess of saturated
aqueous sodium bicarbonate, vigorously stirred for 20
min at room temperature, and extracted with methylene
chloride (3x). The combined extracts were dried over
Na2SC>4, filtered, and concentrated in vacuo.
Purification by flash chromatography using 100% ethyl
acetate followed by ethyl acetate/methanol (19:1)
afforded the desired product. ER-819675 ER-819676
[00110] ER-819676: As depicted in Scheme 40 above, to
a solution of ER-819675 (80.0 mg, 0.000171 mol) in
tetrahydrofuran (2 mL, 0.03 mol) at -78C was added a
0.5 M solution of 2-methylallylmagnesium chloride in
tetrahydrofuran (3.422 mL) dropwise over 3 minkeeping
internal temperature below -600C. The reaction mixture
was allowed to warm slowly to -35C (over approximately
1.5 hours). The reaction was quenched with saturated
aqueous ammonium chloride solution, and extracted with
ethyl acetate (2x). The combined extracts were dried
over Na2SO- , and concentrated in vacuo. The crude
product was purified by flash chromatography eluting
with ethyl acetate/methanol (19:1) to afford ER-8
19676 (85 mg, O). Scheme 41 ER-819676 ER-819677
[00111] ER-819677: As depicted in Scheme 4 1 above, to
a solution of ER-819676 (56 mg, 0.0001 1 mol) in
methylene chloride (5000 mL) was added
trifluoromethanesulfonic acid (90 mL, 0.001 mol)
dropwise at room temperature to give yellow solution.
After 3 h, the reaction was quenched with saturated
aqueous sodium bicarbonate solution, vigorously
stirred for 20 min at room temperature and extracted
with methylene chloride (3x). The combined extracts
were dried with Na2SC>4, filtered and concentrated in
vacuo. Purification by preparative TLC using ethyl
acetate/methanol (9:1) as eluent afforded ER-819677
(22 mg, 40%). Scheme 42[00112] ER-823141: As depicted
in Scheme 42 above, ER-820757 (1.62 g, 6.556 mmol) was
dissolved in methylene chloride (80 mL).
Triphenylphosphine (3.44 g, 13.1 mmol) and carbon
tetrabromide (4.35 g, 13.1 mmol) were added and the
mixture stirred overnight at room temperature.
Concentration in vacuo followed by flash
chromatography using ethyl acetate/heptane (1:9) as
eluent afforded ER-823141 (1.93 g, 95%) as a light
grey solid. Scheme 43 [00113] ER-823142: As depicted
in Scheme 43 above, a 5 mL microwave reactor vial,
equipped with a magnetic stir bar, was charged with
ER-823140 (200.0 mg, 0.6263 mmol),
N,N-dimethylformamide (2.0 mL), ER-823141 (388 mg,
1.25 mmol) and l,8-diazabicyclo[5.4.0]undec-7-ene (21
1 mL, 1.41 mmol) to give a light yellow solution. The
reaction mixture was heated at 1800C for 90 seconds in
the microwave. Ethyl acetate (5.0 mL) was added
followed by a saturated aqueous ammonium chloride
solution (2.5 mL) and water (2.5 mL). The organic
layer was isolated and the aqueous layer extracted
(2x) with ethyl acetate (5.0 mL). The combined organic
extracts were washed with saturated aqueous sodium
chloride solution (5.0 mL). The organic layer was
dried with sodium sulfate, filtered and concentrated
in vacuo. The residue was purified by flash
chromatography (0-2.5 % methanol / ethyl acetate) to
give ER-823142 (218 mg, 63%) as a colorless
solid.[00114] ER-823163: As depicted in Scheme 44
above, a 5 mL microwave reactor vial, equipped with a
magnetic stir bar, was charged with ER-823142 (100.0
mg, 0.1823 mmol), N,N-dimethylformamide (1.00 mL), 1 M
lithium hexamethyldisilazide solution in
tetrahydrofuran (0.43 mL), and ethyl bromide (0.032
mL, 0.438 mmol). The mixture was heated at 1700C for
150 seconds in the microwave. The reactor mixture was
cooled to room temperature and treated with MTBE (2
mL). Saturated aqueous ammonium chloride solution ( 1
mL) was added and the mixture was stirred for 10
minutes. The organic layer was isolated and the
aqueous layer back extracted with MTBE (2x2 mL). The
combined organic layers were washed with saturated
aqueous sodium chloride solution (2 mL). The organic
layer was dried with sodium sulfate, filtered and
concentrated in vacuo. The crude material was purified
by flash chromatography (ethyl acetate) to give
ER-823163 (83 mg, 79%) as a light yellow solid.Scheme
45 ER-823163 ER-823166 [00115] ER-823166: As depicted
in Scheme 45 above, ER-823163 (153.0 mg, 0.2654 mmol)
was dissolved in anhydrous tetrahydrofiiran ( 1.5 mL)
and the solution cooled to 00C. A 1.0 M solution of
allylmagnesium bromide in ether (1.327 mL) was added
and the mixture stirred at 00C for 1.5 hours.
Saturated aqueous ammonium chloride solution (1.5 mL)
was added and the mixture was stirred for 10 minutes.
The mixture was extracted (2x) with MTBE (7 mL). The
combined organic layers were washed with saturated
aqueous sodium chloride solution (3 mL). The organic
layer was dried with sodium sulfate, filtered and
concentrated in vacuo to afford crude ER-823166 (160
mg) which was used immediately without purification.
Scheme 46[00116] ER-819703: As depicted in Scheme 46
above, to a solution of ER-823166 ( 1 10.0 mg, 0.1778
mmol) in acetonitrile (2.5 mL) under an atmosphere of
nitrogen in a 5 mL microwave reactor vial was added
palladium acetate (20.0 mg, 0.0889 mmol),
tri-otolylphosphine (27.6 mg, 0.0907 mmol) and
triethylamine (99.1 mL, 0.71 1 mmol). The mixture was
heated at 1200C for 60 minutes in the microwave. The
reaction mixture was filtered through a short pad of
Celite and silica gel, and the pad subsequently washed
with ethyl acetate/methanol (9:1). The filtrate was
concentrated in vacuo. Purification of the resultant
residue by preparative reverse phase HPLC provided
ER-8 19703 (10 mg, 12%). Scheme 47 ER-823140 ER-819679
[00117] ER-819679: As depicted in Scheme 47 above, a
5-mL microwave reactor vial was charged with a
magnetic stir-bar, ER-823140 (505.0 mg, 0.001581 mol),
and N Ndimethylformamide (3.5 mL) . The mixture was
stirred for a few minutes to dissolve all the solid,
giving a clear, faintly yellow solution.
3,4-dibenzyloxybenzyl chloride (910.8 mg, 0.002688
mol) was added, and the solution was stirred to
dissolve. 1,8- diazabicyclo[5.4.0]undec-7-ene (475 mL,
0.00318 mol) was then added via syringe. The solution
rapidly took on a slightly greenish tint after the
l,8-diazabicyclo[5.4.0]undec-7-ene was added, but the
color did not darken further. The clear solution was
stirred to mix, the tube was sealed with a septum cap,
and the reactor vial heated in the microwave at 1800C
for 90 sec, and then allowed to stand at room
temperature overnight. TLC and mass spectroscopic
analysis indicated a small amount of ER-823140
remaining. Consequently, the reactor vial was heated
in the microwave again for 90 sec at 1800C. The clear,
amber solution was diluted with ethyl acetate (80 mL)
and washed with water (2 x 30 mL), saturated aqueous
sodium bicarbonate solution (30 mL), water (30 mL),
and saturated brine (30 mL),dried over anhydrous
magnesium sulfate, filtered, and concentrated in vacuo
to give ER- 819679 (1.02 g, 104%) as a light tan
solid. 1H NMR (CDCl3) indicated sufficient purity for
use in the next step without further purification.
Scheme 48 [00118] ER-819681: As depicted in Scheme 48
above, ER-8 19679 (0.6204 g, 0.0009979 mol) was
dissolved in N,N-dimethylformamide (5.0 mL, 0.064 mol)
at room temperature, and the solution was cooled in an
ice-water bath under nitrogen. Sodium hydride (47.9
mg, 0.00120 mol) was added all at once, and the
mixture stirred for 40 min. Iodoethane (100 mL,
0.001250 mol) was added via syringe. The resultant
cloudy solution was stirred with icewater bath cooling
for 2.3 h, and the bath was then removed. Stirring was
continued at room temperature overnight. The reaction
solution was diluted with ethyl acetate (80 mL) and
water (25 mL), and the phases separated. The ethyl
acetate phase was washed with water (2 x 25 mL), and
saturated brine (30 mL), dried over anhydrous
magnesium sulfate, filtered, and concentrated in vacuo
to give an off-white film. This film was rinsed with
heptanes (3 x ~2 mL), and the heptanes was decanted by
pipette. The solid was re-dried under vacuum to give
ER-819681 (648.0 mg, 100%) as a semi-solid foam that
melted with warming.Scheme 49 [00119] ER-819718: As
depicted in Scheme 49 above, ER-819681 (200.3 mg,
0.0003083 mol) was dissolved in tetrahydrofiiran (3.0
mL) under nitrogen, and the solution cooled to - 78C
in a dry ice/acetone bath. A 0.5 M solution of
2-methylallylmagnesium chloride in tetrahydrofuran
(2.0 mL) was added via syringe over ca. 3 min, and the
solution was allowed to stir at -78C for 5 min, and
then the bath was removed, and the solution was
stirred at room temperature for 2.5 h. The solution
was re-cooled to -78C and quenced with 0.1 mL
trifluoroacetic acid. This solution was then
concentrated in vacuo to give a yellow foam. The flask
was cooled to -78C in a dry ice/acetone bath and 3.0
mL of trifluoroacetic acid was added. The
trifluoroacetic acid solidified, so the flask was
removed from the bath, and allowed to warm to room
temperature. After 3 hours, 1mL of methylene chloride
was added to help dissolve the solid. After ~ 7 hours
total at room temperature, the red solution was
concentrated in vacuo using a rotary evaporator with
the water bath temperature set to approximately 400C.
The residual red-brown oil was dissolved in a few mL
of ethyl acetate (with sonication) and diluted with a
total of approximately 80 mL of ethyl acetate. This
solution was washed with saturated sodium bicarbonate
solution (40 mL), water (40 mL), and saturated brine
(40 mL). The organic extract was then dried over
anhydrous magnesium sulfate, filtered, and
concnetrated in vacuo to afford a yellow-brown oil
(200.4 mg). Purification by preparative reverse phase
HPLC provided ER-819717 (1.0 mg, 1.8%) and ER-819718 (
1.2 mg, 2.2%). [00120] Compounds of the present
invention were prepared in accordance with the methods
described herein and those known to one of ordinary
skill in the art. Such compounds include those listed
in Table 1 set forth below. Table 1 provides
analytical data, including 1H NMR data, for exemplary
compounds of the present invention.Table 1. Analytical
Data for Exemplary Compounds of Formula I
-COMPOSITIONS AND METHODS FOR TREATMENT OF CONGESTIVE
HEART FAILURE FIELD OF THE INVENTION The present
invention relates generally to the use of GLP-I
molecules or agonists and analogs thereof, and to the
use of exendin molecules or agonists and analogs
thereof, and more particularly to the use of these
molecules for the prevention or treatment of
congestive heart failure. Pharmaceutical compositions
for use in the methods of the invention are also
disclosed. The present invention further relates to
compositions and methods for the treatment of diabetes
mellitus, for the prevention of hyperglycemia and for
the reduction of food intake of subjects. BACKGROUND
Glucagon-like peptide-l[7-36] amide (also referred to
as GLP-[7-36]NH2 or GLP-I) is a product of the
proglucagon gene. It is secreted into plasma mainly
from the gut and produces a variety of biological
effects related to pancreatic and 



gastrointestinal function. The parent peptide,
proglucagon (PG), has numerous cleavage sites that
produce other peptide products dependent on the tissue
of origin including glucagon (PG[32-62]) and GLP-I
[7-36JNH2 (PG[78-107]) in the pancreas, and GLP-I
[7-37] (PG[78-108]) and GLP-I [7-36]NH2 (PG[78-107])
in the L cells of the intestine where GLP-I [7-36JNH2
(78-107 FG) is the major product. GLP-I [7-36JNH , or
commonly, just "GLP-I," as used herein, has an
insulinotropic effect, stimulating insulin secretion
from pancreatic beta-cells; GLP-I also inhibits
glucagon secretion from pancreatic alpha-cells
(Orskov, et al, Diabetes, 42:658-61, 1993; D'Alessio,
et al, J. Clin. Invest, 97:133-38, 1996). GLP-I is
reported to inhibit gastric emptying (Williams B, et
al. t J. Clin. Endocrinol. Metab., 81 (1): 327-32,
1996; Wettergren A, et al, Dig. Dis. ScL, 38 (4):
665-73, 1993), and gastric acid secretion.
(Schjoldager BT, et al, Dig. Dis. ScL, 34 (5): 703-8,
1989; OH alloran DJ, et al, J. Endocrinol, 126 (1):
169-73, 1990; Wettergren A, et al, Dig. Dis. ScL, 38
(4): 665-73, 1993). A diuretic, antidypsogenic effect
of intracerebroventricular administration of GLP-I has
been reported, however, this report claims that a
peripheral, intraperitoneal injection of GLP-I did not
have this effect.(Tand-Christensen et al, Am. J.
Physiol, 271:R848-56, 1996). GLP-l[7-37], which has an
additional glycine residue at its carboxy terminus,
also stimulates insulin secretion in humans (Orskov,
et al, Diabetes, 42:658-61, 1993). A transmembrane
Gprotein adenylate-cyclase-coupled receptor believed
to be responsible for the insulinotropic effect of
GLP-I has been cloned from a rat pancreatic islet cDNA
library (Thorens, Proc. Natl Acad. Sd. USA 89:8641-45,
1992). Glucagon and glucagon-like peptides have been
found to have different cardiovascular effects.
Glucagon has been reported to have positive inotropic
and chronotropic effects, produce a slight increase in
arterial blood pressure in normal individuals, and
affect regional blood circulation. A high dose of
GLP-I has been found to produce a moderate increase in
both systolic and diastolic blood pressure, while
GLP-2 has no effect on those parameters. An extremely
high dose of GLP-I , administered through the jugular
vein, has been reported to induce an increase in
systolic and diastolic blood pressure and heart rate.
This effect is mediated by GLP-I receptors in the CNS.
(Reviewed in Barragan, J . M., et al., Regulatory
Peptides, 67:63- 68, 1996). Exendins are peptides that
are found in the saliva of the Gila-monster, a lizard
endogenous to Arizona, and the Mexican Beaded Lizard.
Exendin-3 is present in the saliva of Heloderma
horridum, and exendin-4 is present in the saliva of
Heloderma suspectum (Eng, J., et al, J. Biol. Chem.,
265:20259-62, 1990; Eng., J., et al, J. Biol. Chem.,
267:7402-05, 1992). The exendins have some sequence
similarity to several members of the glucagon-like
peptide family, with the highest identity, 53%, being
to GLP-I (Goke, etal., J. Biol Chem., 268:19650-55,
1993). Exendin-4 is a potent GLP-I receptor agonist.
The peptide also stimulates somatostatin release and
inhibits gastrin release in isolated stomachs (Goke,
et al, J. Biol. Chem., 268:19650-55, 1993; Schepp, et
al., Eur. J. Pharmacol, 69:183-91, 1994; Eissele, et
al, Life ScL, 55:629-34, 1994). Exendin-3 and
exendin-4 were found to be GLP-I receptor agonists in
stimulating cAMP production in, and amylase release
from, pancreatic acinar cells (Malhotra, R., et al,
Regulatory Peptides, 41:149-56, 1992; Raufinan, et al,
J. Biol. Chem., 267:21432-37, 1992; Singh, et al,
Regulatory Peptides., 53:47-59, 1994). The use of the
insulinotropic activities of exendin-3 andexendin-4
for the treatment of diabetes mellitus and the
prevention of hyperglycemia has been proposed (Eng,
U.S. Pat. No. 5,424,286). The US Food and Drug
Administration (FDA) has approved BYETTA(r)
(exenatide) injection as adjunctive therapy to improve
glycemic control in subjects with type 2 diabetes
mellitus who are taking metformin, a sulfonylurea, or
a combination of metformin and a sulfonylurea but have
not achieved adequate glycemic control. Truncated
exendin peptides such as exendin-[9-39], a
carboxyamidated molecule, and fragments 3-39 through
9-39 have been reported to be potent and selective
antagonists of GLP-I (Goke, et al, J. Biol. Chem.,
268:19650-55, 1993; Raufman, J. P., et al, J. Biol.
Chem., 266:2897-902, 1991; Schepp, W., et al, Eur. J.
Pharm., 269:183-91, 1994; Montrose-Rafizadeh, et al,
Diabetes, 45(Suppl. 2):152A, 1996). Exendin-[9-39]
blocks endogenous GLP-I in vivo, resulting in reduced
insulin secretion. Wang, et al., J. Clin. Invest,
95:417-21, 1995; D'Alessio, et al., J. Clin. Invest,
97:133-38, 1996). The receptor apparently responsible
for the insulinotropic effect of GLP-I has been cloned
from rat pancreatic islet cells (Thorens, B., Proc.
Natl. Acad. Sci. USA 89:8641-8645, 1992). Exendins and
exendin-[9-39] bind to the cloned GLP-I receptor (rat
pancreatic -cell GLP-I receptor: Fehmann HC, et al.,
Peptides, 15 (3): 453-6, 1994; human GLP-I receptor:
Thorens B, et al, Diabetes, 42 (11): 1678-82, 1993).
In cells transfected with the cloned GLP-I receptor,
exendin-4 is an agonist, i.e., it increases cAMP,
while exendin-[9-39] is an antagonist, i.e., it blocks
the stimulatory actions of exendin-4 and GLP-I . Id.
Exendin-[9-39] also acts as an antagonist of the full
length exendins, inhibiting stimulation of pancreatic
acinar cells by exendin-3 and exendin-4 (Raufman, et
al, J. Biol. Chem., 266:2897-902. 1991; Raufman, et
al, J. Biol Chem., 266:21432-37, 1992). Exendin-[9-39]
inhibits the stimulation of plasma insulin levels by
exendin-4, and inhibits the somatostatin
release-stimulating and gastrin release-inhibiting
activities of exendin-4 and GLP-I (Kolligs, F., et al,
Diabetes, 44:16-19, 1995; Eissele, et al, Life
Sciences, 55:629-34, 1994). Exendin-4, administered
through the jugular vein, has been reported to induce
an increase in systolic, diastolic and mean arterial
blood pressure, and in heart rate (Barragan, et al,
Regulatory Peptides, 67:63- 68, 1996).Congestive heart
failure ("CHF") is one of the most common causes of
death and disability in industrialized nations and has
a mortality rate of about 50% at five years (Goodman
and Gilman's The Pharmacological Basis of
Therapeutics, 9th Ed. McGraw Hill, N.Y., pp. 809-838).
Congestive heart failure may be caused by the
occurrence of an index event such as a myocardial
infarction or may be secondary to other causes such as
hypertension, ischemic heart disease, cardiac
malformations such as valvular disease, or exposure to
cardiotoxic compounds such as the anthracycline
antibiotics. Without being limited by theory, it has
been reported that the increased workload that results
from high blood pressure or the loss of contractile
tissue induces compensatory cardiomyocyte hypertrophy
and thickening of the left ventricular wall, thereby
enhancing contractility and maintaining cardiac
function. However, over time, the left ventricular
chamber dilates, systolic and diastolic function
deteriorates, cardiomyocytes undergo apoptotic cell
death, and myocardial function progressively
deteriorates. Congestive heart failure can develop
slowly. The initial decline in pumping capacity may
not be immediately noticeable due to the activation of
one or more compensatory mechanisms. In addition, the
progression of CHF has been found to be independent of
the patient's hemodynamic status. Therefore, the
damaging changes caused by the disease may be present
and ongoing even while the patient remains
asymptomatic. In fact, the compensatory mechanisms
which maintain normal cardiovascular function during
the early phases of CHF may actually contribute to
progression of the disease, for example by exerting
deleterious effects on the heart and circulation. The
myocardium predominantly uses free fatty acids as its
major energy source. However, glucose remains the most
efficient source of myocardial ATP production in
situations of myocardial ischemia or injury due to the
relative economy of O consumption. A major problem in
congestive heart failure is stress hyperglycemia and
insulin resistance. As a result of a combination of
high circulating levels of free fatty acids and
reduced glucose uptake, there is a shift toward fatty
acid oxidation, depletion of Krebs cycle intermediates
and diminished glucose oxidation. These
changesultimately lead to reduced levels of creatine
phosphate, loss of energy reserve and low efficiency
of energy utilization. Agents currently used for
treatment of congestive heart failure include
angiotensin converting enzyme (ACE) inhibitors,
beta-blockers, compounds that induce inotropic effects
(e.g., increase offeree of contraction of the heart)
and compounds that increase urine flow, or diuretics.
Among other drawbacks associated with the use of these
agents for treatment of congestive heart failure,
these agents do not adequately address the problems
associated with stress hyperglycemia and insulin
resistance. Diuretics have several properties that
make them suboptimal agents for treatment of
congestive heart failure. One difficulty encountered
with many diuretics such as thiazides, loop diuretics,
carbonic anhydrase inhibitors, and osmotic diuretics,
is that although they may be employed to increase
sodium excretion, they also result in an increase of
urinary potassium loss. Examples of the effects of
potassium loss include muscular weakness, paralysis
(including the paralysis of respiratory muscles),
electrocardiographic abnormalities, cardiac
dysrhythmia, and cardiac arrest. Another difficulty
encountered with some diuretics is their slow rate of
action, which is not conducive to their use in an
emergency setting. Inotropic agents currently in
clinical use include digitalis, sympathomimetic amines
and amrinone (Harrison's Principles of Internal
Medicine, 12th Edition, 1991, McGraw Hill, N.Y., pp.
894-899). Digotoxin, a cardiac glycoside, an ancient
but effective therapy for cardiac failure, was
initially derived from the foxglove leaf, Digitalis
purpurea and Digitalis lanata. Cardiac glycosides are
potent and highly selective inhibitors of the active
transport of sodium and potassium ions across cell
membranes (Goodman and Gilman, supra). Cardiac
glycosides have been reported to increase the velocity
of shortening of cardiac muscle, resulting in an
improvement in ventricular function; this effect has
been reported to be due to an increase in the
availability during systole of cytosolic Ca2+ to
interact with contractile proteins in increase the
velocity and extent of sarcomere shortening (Goodman
and Gilman, supra). Digotoxin and related cardiac
glycosides (e.g. digitoxin) have useful durations of
action because their excretion, mainly via the
kidneys, results in plasma ti/2 of 1.5-5days. But the
therapeutic index of these drugs is very low with the
mildly toxicrminimally-effective dose ratio being 2:1
and the lethal:minimally-effective dose ratio being
between 5:1 and 10:1. Urinary potassium loss due to
use of thiazide and loop diuretics may seriously
enhance the dangers of digitalis intoxication,
including susceptibility to cardiac arrhythmia, and
potassium-sparing diuretics are often necessary. Slow
elimination of cardiac glycosides can prolong the
period of jeopardy 



during digitalis intoxication, which has been reported
to occur in 20% of hospital subjects on these drugs.
Absorption and onset of action for all cardiac
glycosides except ouabain is somewhat prolonged, and
this may be a disadvantage in emergency cardiac
conditions. Sympathomimetic amines, which generally
include epinephrine, isoproterenol, dopamine and
dobutamine, can be useful in an acute setting to
stimulate myocardial contractility, but they usually
require constant intravenous infusion and continuous
intensive monitoring of the subject. They typically
lose their effectiveness after 8 hours, apparently due
to receptor downregulation. Thus, there is a need for
improved agents for treatment of congestive heart
failure. Such methods, and compounds and compositions
which are useful therefore, have been invented and are
described and claimed herein. The use of GLP-I,
exendins, and exendin or GLP-I agonists for treatment
of congestive heart failure has been proposed. See,
e.g., U.S. 6,703,359, filed February 5, 1999, which
enjoys common ownership with the present invention and
is hereby incorporated by reference. Recent studies
have demonstrated that acute treatment with GLP-I
(48-72 hours infusion) can improve cardiac function in
humans and animals post-infarction, by improving
myocardial glucose utilization. (See, e.g.,
Nikolaidis, L.A. et al, Circulation, 110: 955-961,
2004; Nikolaidis, L.A. et al, Circulation,
109:962-965, 2004; Bose, A.K. et al, Diabetes,
54:146-151, 2005). However, the efficacy of long-term
or chronic treatment with GLP-I or exenatide on
cardiac function and remodeling in congestive heart
failure was previously unknown. The present
application concerns the surprising discovery that
treatment, and in particular chronic treatment, with
GLP-I, an exendin, or an exendin or GLP-I agonist or
analog can improve cardiac function, attenuate cardiac
remodeling and enhance exercise capacityin a
congestive heart failure animal model. Chronic
treatment with GLP-I, an exendin, or an exendin or
GLP-I agonist also improves exercise performance and
improves insulin sensitivity. Chronic administration
of GLP-I or incretin mimetics represents a potentially
novel therapeutic approach for the treatment of
congestive heart failure. The compounds and
compositions disclosed herein are also useful in the
reduction of food intake and the treatment of obesity.
Exendins have been found to inhibit gastric emptying
(U.S. patent application Ser. No. 08/694,954, filed
Aug. 8, 1996, which enjoys common ownership with the
present invention and is hereby incorporated by
reference). Exendin-[9-39] has been used to
investigate the physiological relevance of central
GLP-I in control of food intake (Turton, M. D. et ah,
Nature, 379:69-72, 1996). GLP-I administered by
intracerebroventricular (ICV) injection inhibits food
intake in rats. This satiety-inducing effect of GLP-I
delivered by intracerebroventricular injection is
reported to be inhibited by ICV injection of
exendin-[9-39] (Turton, supra). However, it has been
reported that GLP-I does not inhibit food intake in
mice when administered by peripheral injection
(Turton, M. D., Nature 379:69-72, 1996; Bhavsar, S.
P., Soc. Neurosci. Abstr. 21:460 (188.8), 1995).
Administration of exendins and exendin analogs has
also been found to reduce food intake (U.S. Patent
6,956,026, filed Jan. 7, 1998, which enjoys common
ownership with the present invention and is hereby
incorporated by reference). Obesity, excess adipose
tissue, is becoming increasingly prevalent in
developed societies. For example, approximately 30% of
adults in the U.S. were estimated to be 20 percent
above desirable body weight-an accepted measure of
obesity sufficient to impact a health risk {Harrison
's Principles of Internal Medicine 12th Edition,
McGraw Hill, Inc. (1991) p. 411). The pathogenesis of
obesity is believed to be multifactorial but the basic
problem is that in obese subjects food intake and
energy expenditure do not come into balance until
there is excess adipose tissue. Attempts to reduce
food intake, or hypernutrition, are usually fruitless
in the medium term because the weight loss induced by
dieting results in both increased appetite and
decreased energy expenditure (Leibel et ah, (1995) New
England Journal of Medicine, 322: 621-628). The
intensity of physical exercise required to expend
enough energy to materially lose adipose mass is too
great for most people to undertake on a sufficiently
frequent basis.Thus, obesity is currently a poorly
treatable, chronic, essentially intractable metabolic
disorder. Not only is obesity itself believed by some
to be undesirable for cosmetic reasons, but obesity
also carries serious risk of co-morbidities including,
Type 2 diabetes, degenerative arthritis, and increased
incidence of complications of surgery involving
general anesthesia. Overweight and obesity are
associated with numerous cardiac complications such as
increased cardiac risk, hypertension, atherosclerosis,
congestive heart failure, and sudden death. Obesity
due to hypernutrition is also a risk factor for the
group of conditions called insulin resistance
syndrome, or "syndrome X." In syndrome X, it has been
reported that there is a linkage between insulin
resistance and hypertension. (Watson N. and Sandler
M., Curr. Med. Res. Opin., 12(6):374-378 (1991);
Kodama J. et al, Diabetes Care, 13(1 1):1 109-1 111
(1990); Lithell et al, J. Cardiovasc. Pharmacol, 15
Suppl. 5:S46-S52 (1990)). hi those few subjects who do
succeed in losing weight, by about 10 percent of body
weight, there can be striking improvements in
co-morbid conditions, most especially Type 2 diabetes
in which dieting and weight loss are the primary
therapeutic modality, albeit relatively ineffective in
many subjects for the reasons stated above. Reducing
food intake in obese subjects would decrease the
plasma glucose level, the plasma lipid level, and the
cardiac risk in these subjects. Hypernutrition is also
the result of, and the psychological cause of, many
eating disorders. Reducing food intake would also be
beneficial in the treatment of such disorders. Thus,
it can be appreciated that an effective means to
reduce food intake is a major challenge and a superior
method of treatment would be of great utility. Such a
method, and compounds and compositions which are
useful thereof, have been invented and are described
and claimed herein. Moreoever, because overweight and
obesity are risk factors for cardiac disease, the
methods described herein for treatment of obesity and
reduction of food intake may also delay the onset or
reduce the severity of congestive heart failure or
other cardiac disease that is secondary to obesity and
overweight.SUMMARY Provided herein is the use of GLP-I
molecules or agonists and analogs thereof, and the use
of exendin molecules or agonists and analogs thereof,
including their derivatives and active fragments, for
the prevention or treatment of congestive heart
failure. Pharmaceutical compositions for use in the
methods described herein are also disclosed. Further
provided are compositions and methods for the
treatment and/or prevention of diabetes mellitus,
hyperglycemia, insulin resistance and obesity, and for
the reduction of food intake and suppression of
appetite of subjects. GLP-I, exendins, and exendin or
GLP-I agonists and analogs of the present application
include those shown in Table 1 (SEQ ID NOS 1-99,
respectively in order of appearance). In one
embodiment is provided a polypeptide comprising the
amino acid sequence
HGEGTFTSDLSKQLEEKAAKEFIEWLKQGGPSSGAPPPS (SEQ ID NO:
27), or its C-terminal amide (-NH2) form. The
polypeptides herein can optionally comprise a
C-terminal amide, which is denoted as "-NH2." This
terminal amide can be included during peptide chemical
synthesis, added in vivo or added post-synthesis via
chemical or enzymatic means. In another embodiment is
provided a polypeptide comprising the amino acid
sequence HGEGTFTSDLSKQLEEEAVRLFIEWLKQGGPSKE PS-OH (SEQ
ID NO: 60). Further embodiments relate to GLP-I
analogs and exendin analogs comprising one or more
substitutions with a modified amino acid comprising a
C1-C O alkyl side chain (e.g., an octyl chain). One
embodiment relates to GLP-I analogs and exendin
analogs comprising one or more octylglycine residues.
Another embodiment relates to GLP-I analogs and
exendin analogs comprising an octylglycine residue at
amino acid position 14. In one embodiment is provided
a polypeptide comprising the amino acid sequence
HGEGTFTSDLSKQ[OCtG]EEEAVRLFIEWLKQGGPSSGAPPPS (SEQ ID
NO: 100). In yet another embodiment, is provided a
polypeptide comprising the amino acid sequence
HGEGTFTSDLSKQLEEEAVRLFIEWLKQGGPSS[OCtG]APPPS (SEQ ID
NO: 48).In one embodiment, a method for treating
congestive heart failure is provided. The method
generally comprises administering to a subject in need
thereof an amount of GLP-I, an exendin, or an exendin
or GLP-I agonist or analog effective to treat
congestive heart failure. In one embodiment the GLP-I,
exendin or GLP-I or exendin agonist or analog is any
of the novel peptides disclosed herein, for example
those contained in Table 1. In one aspect, the GLP-I,
exendin, or exendin or GLP-I agonist or analog is
chronically administered. In another embodiment, the
method comprises administering to a subject in need
thereof an amount of a GLP-I agonist or analog or
exendin agonist or analog effective to treat
congestive heart failure. In one aspect, the GLP-I
agonist or analog or exendin agonist or analog is
chronically administered. In another aspect, the GLP-I
agonist or analog or exendin agonist or analog is
acutely administered. In another embodiment, a method
for preventing congestive heart failure is provided.
The method generally comprises administering to a
subject in need thereof an amount of GLP-I, an
exendin, or an exendin or GLP-I agonist or analog
effective to prevent congestive heart failure. In one
embodiment the GLP-I, exendin or GLP-I or exendin
agonist or analog is any of the novel peptides
disclosed herein, for example those contained in Table
1. In one aspect, the GLP-I, exendin, or exendin or
GLP-I agonist or analog is chronically administered.
In another embodiment, the method comprises
administering to a subject in need thereof an amount
of a GLP-I agonist or analog or exendin agonist or
analog effective to prevent congestive heart failure.
In one aspect, the GLP-I agonist or analog or exendin
agonist or analog is chronically administered. In
another aspect, the GLP-I agonist or analog or exendin
agonist or analog is acutely administered. In another
embodiment, a method for improving cardiac function
associated with congestive heart failure is provided.
The method generally comprises administering to a
subject in need thereof an amount of GLP-I, an
exendin, or an exendin or GLP-I agonist or analog
effective to improve cardiac function associated with
congestive heart failure. In one embodiment the GLP-I,
exendin or GLP-I or 



exendin agonist or analog is any of the novel peptides
disclosed herein, for example those contained in Table
1. In another embodiment, the method
comprisesadministering to a subject in need thereof an
amount of a GLP-I agonist or analog or exendin agonist
or analog to improve cardiac function associated with
congestive heart failure. In one aspect, the GLP-I
agonist or analog or exendin agonist or analog is
chronically administered. In another aspect, the GLP-I
agonist or analog or exendin agonist or analog is
acutely administered. In another embodiment, a method
for attenuating cardiac remodeling is provided. The
method generally comprises administering to a subject
in need thereof an amount of GLP-I an exendin, or an
exendin or GLP-I agonist or analog effective to
attenuate cardiac remodeling. In one embodiment the
GLP-I, exendin or GLP-I or exendin agonist or analog
is any of the novel peptides disclosed herein, for
example those contained in Table 1. In one embodiment,
the method comprises administering to a subject in
need thereof an amount of a GLP-I agonist or analog or
exendin agonist or analog effective to attenuate
cardiac remodeling. In one aspect, the cardiac
remodeling occurs prior to diagnosis of, or prior to
onset of congestive heart failure. In another aspect,
the cardiac remodeling occurs after diagnosis of, or
after onset of congestive heart failure. In another
aspect, the cardiac remodeling is associated with
congestive heart failure. In yet another aspect, the
cardiac remodeling occurs after myocardial infarction.
In one aspect, the GLP-I agonist or analog or exendin
agonist or analog is chronically administered. In
another aspect, the GLP-I agonist or analog or exendin
agonist or analog is acutely administered. In another
embodiment, a method for limiting infarct size is
provided. The method generally comprises administering
to a subject in need thereof an amount of GLP-I, an
exendin, or an exendin or GLP-I agonist or analog
effective to limit infarct size. In one embodiment the
GLP-I, exendin or GLP-I or exendin agonist or analog
is any of the novel peptides disclosed herein, for
example those contained in Table 1. In an aspect, the
GLP-I, exendin, or exendin or GLP-I agonist or analog
is chronically administered. Ih an embodiment, the
method comprises administering to a subject in need
thereof an amount of a GLP-I agonist or analog or
exendin agonist or analog effective to limit infarct
size. In an aspect, the subject in need thereof has
experienced or is experiencing a myocardial
infarction, In another aspect, the GLP-I agonist or
analog or exendin agonist or analog is chronically
administered.In another embodiment, a method for
attenuating insulin resistance associated with
congestive heart failure is provided. The method
generally comprises administering to a subject in need
thereof an amount of GLP-I, an exendin, or an exendin
or GLP-I agonist or analog effective to attenuate
insulin resistance associated with congestive heart
failure. In one embodiment the GLP-I, exendin or GLP-I
or exendin agonist or analog is any of the novel
peptides disclosed herein, for example those contained
in Table 1. In an embodiment, the method comprises
administering to a subject in need thereof an amount
of a GLP-I agonist or analog or exendin agonist or
analog effective to attenuate insulin resistance
associated with congestive heart failure. In one
aspect, the GLP-I agonist or analog or exendin agonist
or analog is chronically administered. In another
aspect, the GLP-I agonist or analog or exendin agonist
or analog is acutely administered. In another
embodiment, a method for improving exercise capacity
in a subject having congestive heart failure is
provided. The method generally comprises administering
to a subject in need thereof an amount of GLP-I, an
exendin, or an exendin or GLP-I agonist or analog
effective to improve exercise capacity. In one
embodiment the GLP-I, exendin or GLP-I or exendin
agonist or analog is any of the novel peptides
disclosed herein, for example those contained in Table
1. In an embodiment, the method comprises
administering to a subject in need thereof an amount
of a GLP-I agonist or analog or exendin agonist or
analog effective to improve exercise capacity. In one
aspect, the GLP-I agonist or analog or exendin agonist
or analog is chronically administered. In another
aspect, the GLP-I agonist or analog or exendin agonist
or analog is acutely administered. In another
embodiment, a method for treating diabetes mellitus is
provided. The method generally comprises administering
to a subject in need thereof an amount of a GLP-I
agonist or analog or exendin agonist or analog
effective to treat diabetes mellitus. In one
embodiment the GLP-I, exendin or GLP-I or exendin
agonist or analog is any of the novel peptides
disclosed herein, for example those contained in Table
1. In another embodiment, a method for treating
insulin resistance is provided. The method generally
comprises administering to a subject in need thereof
an amountof a GLP-I agonist or analog or exendin
agonist or analog effective to treat insulin
resistance. In one embodiment the GLP-I, exendin or
GLP-I or exendin agonist or analog is any of the novel
peptides disclosed herein, for example those contained
in Table 1. In another embodiment, a method for
treating postprandial hyperglycemia is provided. The
method generally comprises administering to a subject
in need thereof an amount of a GLP-I agonist or analog
or exendin agonist or analog effective to treat
postprandial hyperglycemia. In one embodiment the
GLP-I, exendin or GLP-I or exendin agonist or analog
is any of the novel peptides disclosed herein, for
example those contained in Table 1. In another
embodiment, a method for lowering blood glucose is
provided. The method generally comprises administering
to a subject in need thereof an amount of a GLP-I
agonist or analog or exendin agonist or analog
effective to lower blood glucose. In one embodiment
the GLP-I, exendin or GLP-I or exendin agonist or
analog is any of the novel peptides disclosed herein,
for example those contained in Table 1. In another
embodiment, a method for stimulating insulin release
is provided. The method generally comprises
administering to a subject in need thereof an amount
of a GLP-I agonist or analog or exendin agonist or
analog effective to stimulate insulin release. In one
embodiment the GLP-I, exendin or GLP-I or exendin
agonist or analog is any of the novel peptides
disclosed herein, for example those contained in Table
1. In another embodiment, a method for reducing food
intake in a subject desirous or in need of reducing
food intake is provided. The method generally
comprises peripherally administering to the subject an
amount of a GLP-I agonist or analog or exendin agonist
or analog effective to reduce food intake. In one
embodiment the GLP-I, exendin or GLP-I or exendin
agonist or analog is any of the novel peptides
disclosed herein, for example those contained in Table
1. In another embodiment, a method for reducing
appetite in a subject desirous or in need of reducing
appetite is provided. The method generally comprises
peripherally administering to the subject an amount of
a GLP-I agonist or analog or exendin agonist or analog
effective to reduce appetite. In one embodiment the
GLP-I, exendin or GLP1 or exendin agonist or analog is
any of the novel peptides disclosed herein, for
example those contained in Table 1. In another
embodiment, a method for reducing food intake in a
subject desirous or in need of reducing body weight is
provided. The method generally comprises peripherally
administering to the subject an amount of a GLP-I
agonist or analog or exendin agonist or analog
effective to reduce body weight. In one embodiment the
GLP-I 5 exendin or GLP-I or exendin agonist or analog
is any of the novel peptides disclosed herein, for
example those contained in Table 1. In another
embodiment, a method for treating obesity is provided.
The method generally comprises administering to a
subject in need thereof an amount of a GLP-I agonist
or analog or exendin agonist or analog effective to
treat obesity. In one embodiment the GLP-I, exendin or
GLP-I or exendin agonist or analog is any of the novel
peptides disclosed herein, for example those contained
in Table 1. In another embodiment, a method for
treating obesity-related cardiac disease is provided.
The method generally comprises administering to a
subject in need thereof an amount of a GLP-I agonist
or analog or exendin agonist or analog effective to
treat obesity-related cardiac disease. In one
embodiment the GLP-I, exendin or GLP-I or exendin
agonist or analog is any of the novel peptides
disclosed herein, for example those contained in Table
1. In one aspect, the GLP-I agonist or analog or
exendin agonist or analog is chronically administered.
In another embodiment, a method for treating
obesity-related congestive heart failure is provided.
The method generally comprises administering to a
subject in need thereof an amount of a GLP-I agonist
or analog or exendin agonist or analog effective to
treat obesity-related congestive heart failure. In one
embodiment the GLP-I, exendin or GLP-I or exendin
agonist or analog is any of the novel peptides
disclosed herein, for example those contained in Table
1. In one aspect, the GLP-I agonist or analog or
exendin agonist or analog is chronically
administered.BRIEF DESCRIPTION OF THE DRAWINGS FIG.
1(A-B) is a graphical representation of the response
of blood glucose levels to intraperitoneal injection
of exendin agonists. Points represent mean  standard
deviation. FIG. 2(A-C) is a graphical representation
of the response of cardiac diastolic and systolic
function following myocardial infarction (MT)-induced
congestive heart failure (CHF) to chronic treatment
with GLP-I or an exendin agonist. The ratio of peak of
early (E) vs late (A) filling waves (E/A) ratio and
left atrial volume (LAV) represent cardiac diastolic
function; left ventricular ejection fraction (LVEF)
represents cardiac systolic function. FIG. 3(A-B) is a
graphical representation of the response of left
ventricle chamber size following Mi-induced CHF to
chronic treatment with GLP-I or an exendin agonist.
Left ventricle chamber size is represented by left
ventricle end diastolic dimension (LVEDD) and left
ventricle end systolic dimension (LVESD). FIG. 4(A-C)
is a graphical representation of the response of
fasting plasma insulin and glucose levels and insulin
resistance following Mi-induced CHF to chronic
treatment with GLP-I or an exendin agonist.
Homeostasis Model Assessment (HOMA) is a major index
for insulin resistance. FIG. 5(A-C) is a graphical
representation of the response of exercise capacity
and efficiency following Mi-induced CHF to chronic
treatment with GLP-I or an exendin agonist. FIG.
6(A-C) is a graphical representation of the response
of exercise capacity-to-peak lactate ratio, and
baseline plasma lactate, following Mi-induced CHF to
chronic treatment with GLP-I or an exendin agonist. 



FIG. 7(A-B) is a graphical representation of the
response of diastolic function following Mi-induced
CHF to treatment with GLP-I, captopril, or combination
therapy with GLP-I and captopril. E/A ratio is a
measure of cardiac diastolic function. FIG. 8(A-B) is
a graphical representation of the response of cardiac
contractility following Mi-induced CHF to treatment
with GLP-I, captopril, or combination therapywith
GLP-I and captopril. Fractional shortening percentage
is a measure of cardiac contractility. FIG. 9(A-D) is
a graphical representation of the response of left
ventricle chamber size following Mi-induced CKDF to
treatment with GLP-I , captopril, or combination
therapy with GLP-I, captopril, or combination therapy
with GLP-I and captopril. Left ventricle chamber size
is represented b y left ventricle end diastolic
dimension (LVEDD) and left ventricle end systolic
dimension (LVESD). FIG. 10(A-B) is a graphical
representation of the response of exercise capacity
and efficiency following Mi-induced CHF to treatment
with GLP-I, captopril, or combination therapy with
GLP-I and captopril. FIG. 11(A-B) is a graphical
representation of the response of exercise
capacity-to-peak lactate ratio, and baseline plasma
lactate, following Mi-induced CHF to treatment with
GLP-I, captopril, or combination therapy with GLP-I
and captopril. FIG. 12(A-B) is a graphical
representation of the response of cardiac function and
insulin resistance following Mi-induced CHF to
treatment with exendin agonists. DETAILED DESCRIPTION
The GLP-I molecules or agonists and analogs thereof,
and exendin molecules or agonists and analogs thereof,
including their derivatives and active fragments,
provided herein are useful in view of their
pharmacological properties. Particular GLP-I molecules
or agonists and analogs thereof, and exendin molecules
or agonists and analogs thereof are shown in Table 1.
Activity as GLP-I or exendin analogs or agonists can
be indicated by activity in the assays described
below. For example, effects of GLP-I or exendin 1
agonists or analogs thereof on glucose lowering and
reducing food intake can be identified, evaluated, or
screened for, using the methods described in the
examples below, or other methods known in the art. In
Table 1, the double asterisks "**" indicate testing
using GLP-I CYCLASE(6-23).CUSTOMIZABLE PARAMETER USER
INTERFACE BACKGROUND [0001] A database is an organized
collection of data. A database management system
(DBMS) is a computer program (or more typically, a
suite of them) designed to manage a database and run
operations on the data requested by numerous clients.
A DBMS allows queries to be written and executed to
retrieve the data. A DBMS may also allow creation of
forms or reports. More refined queries may also be
executed from the DBMS. These customized
queries/reports/forms may require that certain
parameters be provided before a query/report/form is
execmted against the database. Such customized
queries/reports/forms typically involve several
complicated steps and the result is typically
difficult to understand or modify. SUMMARY [0002] This
Summary is provided to introduce a selection of
concepts in a simplified form that are further
described below in the Detailed Description. This
Summary is not intended to identify key features or
essential features of the claimed subject matter, nor
is it intended to be used as an aid in determining the
scope of the claimed subject matter. [0003] A
customizable user interface is provided for entering
requested parameters related to a database query. The
customized parameter user interface provides parameter
entry dialogs/windows in correlation to a data view
(e.g., form or report) that is produced according to a
database query. The parameters entered may provide for
modification of the data view. Also, the manager of
the database may structure data views of a database to
automatically include prompts for parameters before
results are returned by the database. These prompts
may be customized by the manager and may be provided
according to dialogs such as pop-ups, pull-down menus,
fly-outs, or a variety of other user interface
components. Accordingly, an intuitive, efficient and
modifiable data view is provided. DRAWINGS [0004]
Non-limiting and non-exhaustive embodiments of the
present invention are described with reference to the
following figures, wherein like reference numerals
refer to like parts throughout the various views
unless otherwise specified.[0005] FIGURE 1 illustrates
an exemplary computing architecture for a computer;
[0006] FIGURE 2 illustrates a functional block diagram
of an exemplary system for providing a customized
parameter user interface within a database management
system (DBMS); [0007] FIGURE 3 is an operational flow
diagram of a process for providing a customized
parameter entry form in association with a database
query; [0008] FIGURE 4 illustrates an operational flow
diagram for adding a parameter to a customized
parameter form; [0009] FIGURE 5 illustrates an
exemplary report before being modified by entry of an
additional parameter to the query that generated the
form; [0010] FIGURE 6 illustrates the exemplary report
of FIGURE 5 with a selection being made to filter the
query results corresponding to the report; [0011]
FIGURE 7 illustrates an exemplary parameter generation
form; [0012] FIGURE 8 illustrates an exemplary
parameter entry form that has not been customized;
[0013] FIGURE 9 illustrates an exemplary customized
parameter entry form; and [0014] FIGURE 10 illustrates
the report of FIGURES 5 and 6 with the results
modified according the entered parameters. DETAILED
DESCRIPTION [0015] Embodiments are herein described
more fully below with reference to the accompanying
drawings, which form a part hereof, and which show
specific examples for practicing the embodiments.
However, embodiments may be implemented in many
different forms and should not be construed as limited
to the embodiments set forth herein; rather, these
embodiments are provided so that this disclosure will
be thorough and complete, and will fully convey the
scope of the subject matter to those skilled in the
art. Embodiments disclosed may be practiced as
methods, systems or devices. Accordingly, embodiments
disclosed may take the form of an entirely hardware
implementation, an entirely software implementation or
an implementation combining software and hardware
aspects. The following detailed description is,
therefore, not to be taken in a limiting sense. [0016]
When reading the discussion of the routines presented
herein, it should be appreciated that the logical
operations of various embodiments are implemented (1)
as asequence of computer implemented acts or program
modules running on a computing system and/or (2) as
interconnected machine logic circuits or circuit
modules within the computing system. The
implementation is a matter of choice dependent on the
performance requirements of the computing system
implementing the invention. Accordingly, the logical
operations illustrated and making up the embodiments
described herein are referred to variously as
operations, structural devices, acts or modules. These
operations, structural devices, acts and modules may
be implemented in software, in firmware, in special
purpose digital logic, and any combination thereof.
[0017] Referring now to the drawings, in which like
numerals represent like elements. FIGURE 1 and the
corresponding discussion are intended to provide a
brief, general description of a suitable computing
environment in which embodiments of the invention may
be implemented. [0018] Generally, program modules
include routines, programs, components, data
structures, and other types of structures that perform
particular tasks or implement particular abstract data
types. Other computer system configurations may also
be used, including hand-held devices, multiprocessor
systems, microprocessor-based or programmable consumer
electronics, minicomputers, mainframe computers, and
the like. Distributed computing environments may also
be used where tasks are performed by remote processing
devices that are linked through a communications
network. In a distributed computing environment,
program modules may be located in both local and
remote memory storage devices. [0019] Referring now to
FIGURE 1, an exemplary computer architecture for a
computing device 100 utilized in various embodiments
will be described. For example, the computer may be
configured as a personal computer, a mobile computer
and the like. As shown, computing device 100 includes
a central processing unit 102 ("CPU"), a system memory
104, including a random access memory 106 ("RAM") and
a read-only memory ("ROM") 108, and a system bus 116
that couples the memory to the CPU 102. A basic
input/output system containing the basic routines that
help to transfer information between elements within
the computer, such as during startup, is stored in the
ROM 108. The computing device 100 further includes a
mass storage device 120 for storing an operating
system 122, application programs, and other program
modules, which will be described in greater detail
below.[0020] The mass storage device 120 and its
associated computer-readable media provide volatile
and non-volatile storage for the computing device 100.
The computer readable media may include any type of
removable and/or non-removable media. [0021] The
computing device 100 operates in a networked
environment using logical connections to remote
computers through a network 112, such as the Internet.
The computing device 100 may connect to the network
112 through a network interface unit 110 connected to
the bus 116. [0022] The computing device 100 may also
include an input/output controller 114 for receiving
and processing input from a number of devices, such
as: a keyboard, mouse, electronic stylus and the like.
Similarly, the input/output controller 114 may provide
output to a display screen, a printer, or some other
type of device (not shown). [0023] As mentioned
briefly above, a number of program modules and data
files may be stored in the mass storage device 120 and
RAM 106 of the computing device 100, including an
operating system 122 suitable for controlling the
operation of a networked computer. The mass storage
device 120 and RAM 106 may also store one or more
program modules. In particular, the mass storage
device 120 and the RAM 106 may store a local component
of a Database Management System (DBMS) 124. [0024] The
local component of the DBMS 124 includes functionality
for presenting a customized parameter user interface
for entering parameters in relation to a database
search query. The customized parameter user interface
provides parameter entry 



dialogs/windows in correlation to a data view (e.g.,
form or report) that is produced according to a
database query. The parameters entered may allow for
modification of the data view. The modification may
occur without altering the original query statement.
The modification may also occur by directly modifying
the query statement. The persistence of the
modification may be associated with the record source,
a query object, and/or a parameter property. Also, the
manager of the database may structure data views of a
database to automatically include prompts for
parameters before results are returned by the
database. These prompts may be customized by the
manager and may be provided according to dialogs such
as pop-ups, pull-down menus, fly-outs, or a variety of
other user interface components. Accordingly, an
intuitive, efficient and modifiable data view is
provided. [0025] As used herein, "Control" generally
refers to a child display frame an application uses in
conjunction with another display frame to perform
simple input andoutput (I/O) tasks. Controls are most
often used within dialog boxes, but may also be used
in other display frames. Controls within dialog boxes
provide the user with the means to type text, choose
options, and direct a dialog box to complete its
action. Controls in other display frames provide a
variety of services, such as letting the user choose
commands, view status, and view and edit text. One
example of a control is a right-click selection menu
that presents a child display frame of an
application's user interface. [0026] "Data view"
generally refers to a form, report and/or table that
represents a collection of data from a database. The
collection of data from the database may be provided
in the form or report according to a database search
query. The data view may be modified by the entry of
any parameters according to the customized parameter
user interface. [0027] As used herein below,
"Parameter" generally refers to any data value or set
of data values associated with the data included in a
data view. Entered parameters may modify a particular
data view when entered according to the customized
parameter user interface. [0028] "Parameter entry
prompt" generally refers to a user interface dialog
that is provided for entry of a parameter in
association with a data view. The user interface
dialog may take the form of a display frame, pop-up,
pull-down menu, fly-out, or a variety of other user
interface components. Entry of the parameter in the
parameter entry prompt may be provided as a text box
entry, a pull-down selection box, or other types of
data entry user interface components. [0029]
"Parameter filter property" (PFilter) generally refers
to a property that corresponds to an entered parameter
associated with a data view. The parameter filter
property is added to the query statement according to
a Boolean AND operation to modify the results included
in the data view. [0030] "Parameter form property"
(PForrn) generally refers to a property that when
activated indicates that a customized parameter form
is associated with a particular data view. [0031]
"Record source" generally refers to a stored property
corresponding to the query statement that represents
the data view. When a parameter is entered in
accordance with the present disclosure, the parameter
may be added according to a Boolean AND operation to
the record source.[0032] "Query statement" corresponds
to the statement used for a query to the database that
produces the data view. In a structured query language
(SQL) database, the query statement corresponds to the
SQL statement passed to the database engine for
retrieving the database results corresponding to the
data view. [0033] FIGURE 2 illustrates a functional
block diagram of an exemplary system for providing a
customized parameter user interface within a database
management system (DBMS), in accordance with the
present disclosure. DBMS interface 124 includes data
view browser 202, parameter prompt module 204,
customized parameter UI module 206, and property
manager 208. Data view browser 202 further includes
statement generator 210 and is coupled to database
engine 230. Database engine 230 is coupled to database
240. Property manager 208 is coupled to storage 212.
Storage 212 includes entries for a record source 214,
a parameter filter property 216, and a parameter form
property 220. [0034] In operation, data view browser
202 communicates between database engine 230 and the
other functional blocks of DBMS 124 to provide a data
view (e.g., a form or report, see FIGURE 5) of data
contained within database 240. Statement generator
210, included in data view browser 202, generates
query statement 232 that is passed to database engine
230. If query statement 232 is executable in its
present form, database engine 230 returns query
results 236 to data view browser 202. If instead,
query statement 232 is not executable because it
requires identification of an additional parameter not
included in query statement 232, then database engine
230 returns any necessary parameter requests to data
view browser 202. [0035] Data view browser 202
communicates any parameter requests 234 to parameter
prompt module 204. Parameter prompt module 204
consults with property manager 208 to determine if a
customized parameter form is associated with current
data view. Property manager 208 accesses a list of
properties (e.g., 214-220) in storage 212 to make the
determination. Storage 212 may be a temporary or
permanent storage and may correspond to system memory
104 or mass storage device 120 shown in FIGURE 1.
[0036] If the properties (e.g., 214-220) in mass
storage device indicate that a customized parameter
form is associated with the data view, functionality
provided by customized parameter UI module 206 is used
to display the customized parameter form in
association with the data view. If however, the
properties (e.g., 214-220) indicate that no customized
parameter form is associated with the data view, a
general parameter form isprovided by parameter prompt
module 204 to solicit entry of the requested parameter
from the user. 10037] The functional blocks described
in FIGURE 2 are not an exhaustive representation of
the functional blocks possibly associated with a DBMS.
Additional or fewer functional blocks may be included
and the DBMS still operates for its intended purpose.
For example, in an alternative embodiment, it may be
that customized parameter UI module 206 communicates
directly with data view browser 202 rather than
communicating through parameter prompt module 204. In
another alternative embodiment, a decision may be made
by a database manager that every form or report to be
produced for a particular database requires a
customized parameter form. In this embodiment,
parameter prompt module 204 and certain of the
properties (e.g., 214-220) of storage 212 may be
unnecessary since each data view will have an
associated customized parameter form. [0038] FIGURE 3
is an operational flow diagram of a process for
providing customized parameter entry form in
association with a database query, in accordance with
the present disclosure. Processing starts when a query
has been generated for a database that does not
include all the parameters necessary for execution of
the query such that parameters are required to be
entered. Processing continues with operation 302.
[0039] At operation 302, an object/view is being
opened (e.g., a form or report) that returns the
response to the query in a readily understandable
format. While the report is being opened, processing
continues with decision operation 304. [0040] At
decision operation 304, a determination is made
whether a PFilter property is specified for the query.
The PFilter property indicates a WHERE clause in the
query, such that an additional filtering of the query
is being requested. If no PFilter property is being
specified, processing advances to operation 308.
However, if a PFilter property is specified,
processing continues to operation 306. [0041] At
operation 306, a PFilter clause corresponding to the
specificed PFilter property is added to the query
statement. For example, if the PFilter property is one
that indicates an alphabet limitation of results
beginning with the letter "A", and the original query
was for current customers, then a clause is added such
that the resulting query is for customers that start
with the letter "A". Processing continues at operation
308. [0042] At operation 308, the query statement is
executed. While the query statement is executed,
processing continues with decision operation
310.[0043] At decision operation 310, a determination
is made whether execution of the query statement
requires a parameter for completion. If no parameter
is required, then processing advances to operation
322. However, if a parameter is required to be
entered, then processing moves to decision operation
312. [0044] At decision operation 312, a determination
is made whether a form has been specified already for
use for requesting the entry of the parameter. In one
embodiment, a parameter form is specified when
indicated by a PForm property. If no form is
specified, processing moves to operation 314. [0045]
At operation 314, a prompt is provided for entering
the parameter that does not include the customizations
available in a parameter form generated according to
the present disclosure. Once the prompt is displayed,
processing continues with decision operation 316.
[0046] If however, a parameter form is specified,
processing continues with operation 318. At operation
318, the specified form is displayed for entry of the
parameter. Once the specified form is displayed,
processing continues with decision operation 316.
[0047] At decision operation 316, a determination is
made whether the user has selected to cancel the
query. The query can be canceled at any time at the
user's selection. If the user has canceled the query,
processing moves to operation 318. At operation 318,
the opening of the object/view of the data is
canceled, and processing ends. [0048] If however, the
query has not been canceled, processing moves to
operation 320. At operation 320, the execution of the
statement, modified with the entries of the
parameters, is executed. The modification may occur
without altering the original query statement. The
modification may also occur by directly modifying the
query statement. The persistence of the modification
may be associated with the record source, a query
object, and/or a parameter property. Processing
continues at operation 322. [0049] At operation 322,
the results of the query are bound to the object/view
and the results are shown as modified by the entered
parameters. Once the object/view is displayed, process
300 ends, and processing move on to other tasks.
[0050] FIGURE 4 illustrates an operational flow
diagram for adding a parameter to a customized
parameter form, in accordance with the present
disclosure. Processing starts where a developer
desires to add a parameter to a customized parameter
form. Processing continues with operation 402.[0051]
At operation 402, a command is received to add a
parameter to a customized parameter form. The command
may come from a pull down menu selection or 



other edit selection by the developer of the
customized form. Processing continues with decision
operation 404. [0052] At decision operation 404, a
determination is made whether the PFilter property
already contains the parameter being added. If the
PFilter property does not contain the parameter,
processing moves to operation 406 where the parameter
is added to PFilter property. If the PFilter property
was already populated with the parameter or once the
PFilter property is populated with the parameter,
processing moves to decision operation 408. [0053] At
decision operation 408, a determination is made
whether a PForm property indicates that a parameter
form has been already designated for inclusion of the
property. If no parameter form has already been
generated, processing moves to operation 410 where a
parameter form is created and the PForm property is
set. [0054] If the parameter form for inclusion of the
parameter was already created, or once the parameter
form is created, processing continues with operation
decision operation 412. [0055] At decision operation
412, a determination is made whether a control has
been generated on the form for entry of the parameter.
If no control is present, processing moves to
operation 414 where a process is commenced for
generating a control on the parameter form for entry
of the parameter. [0056] If a control was already
generated, or once the control is generated,
processing continues to operation 416. At operation
416, the object/view of the data with the added
parameter may be displayed after execution of the
query statement. Once the object/view is displayed,
process 400 ends, and processing moves to other tasks.
[0057] FIGURE 5 illustrates an exemplary report before
being modified by entry of an additional parameter to
the query that generated the form, in accordance with
the present disclosure. Report 500 includes a listing
of sales by year for a product, the product numbers,
when the products shipped and the sales amounts.
[0058] FIGURE 6 illustrates the exemplary report of
FIGURE 5 with a selection being made to filter the
query results corresponding to the report, in
accordance with the present disclosure. The selection
being made in report 600 is to filter the results
accordingto date filters that indicate to limit the
result to those occurring between two dates specified.
[0059] FIGURE 7 illustrates an exemplary parameter
generation form, in accordance with the present
disclosure. Parameter generation form 700 allows the
developer of the parameter form to select to customize
the parameter prompts for entry of the parameters.
Selecting to create the parameters places the prompt
in an edit mode for designing the prompts and control
for the parameters. [0060] FIGURE 8 illustrates an
exemplary parameter entry form that has not been
customized according to the present disclosure.
Parameter entry form 800, has no specified information
for the report to which the prompt is associated. In
contrast, FIGURE 9 illustrates an exemplary customized
parameter entry form, in accordance with the present
disclosure. Customized parameter entry form 900 shows
marked difference from the parameter entry form of
FIGURE 8. Customized parameter entry form 900 includes
information that illustrates its related to the form
for which it has been generated. For example, the
prompt for the form, instead of merely describing a
start and end date, illustrates an "oldest ship date"
and "newest ship date". The title of the form has also
changed. The customized parameter entry form 900 may
include additional logic for populating a drop down
display frame with distinct values. As an example,
depending on authoring needs, default values may be
obtained from a database setting or calculated for a
particular year. The customizations of the form, allow
for more seamless user experience when entering
parameters for search queries of a database. [0061]
FIGURE 10 illustrates the report of FIGURES 5 and 6
with the results modified according the entered
parameters, in accordance with the present disclosure.
Report 1000 illustrates a display frame having ship
dates for the query results as modified by ship dates
entered into a customized parameter form. [0062] The
above specification, examples and data provide a
complete description of the manufacture and use of the
composition of the invention. Since many embodiments
of the invention can be made without departing from
the spirit and scope of the invention, the invention
resides in the claims hereinafter appended.WHAT IS
CLAIMED IS: 1. A computer-implemented method for
providing a user interface for entering parameters
associated with a database query statement, the method
comprising: generating a query statement (210) for a
data view; sending the query statement (232) to a
database engine; receiving a parameter request (234)
when the query statement is not executable; accessing
a property list (212) to determine whether a
customized parameter form is associated with the data
view; and displaying the customized parameter form
(206) when the property list indicates that a
customized parameter form is associated with the data
view. 2. The computer-implemented method of claim 1,
wherein the data view (302) includes at least one of:
a form, a report, and a table. 3. The
computer-implemented method of claim 1, wherein the
property list (212) includes a record source property
(214) that represents the query statement that
indicates the data view. 4. The computer-implemented
method of claim 1, wherein the property list (2 12)
includes a parameter filter property (216) for adding
a parameter to the query statement according to a
Boolean operation to modify results associated with
the data view. 5. The computer-implemented method of
claim 1, further comprising modifying the data view
(302) by altering the query statement. 6. The
computer-implemented method of claim 1, wherein the
property list (212) includes a parameter form property
(220) that indicates that a customized parameter form
is associated with the data view.7. The
computer-implemented method of claim 1 further
comprising accessing a standard parameter form (204)
when the property list (212) does not indicate that a
customized parameter form is associated with the data
view. 8. The computer-implemented method of claim 1,
wherein the customized parameter form (206) includes
text blocks (900) specific to the data view. 9. The
computer-implemented method of claim 1, wherein the
customized parameter form (206) is configured to
provide at least one of: an additional property, an
additional filter property, and a control. 10. The
computer-implemented method of claim 1, further
comprising modifying the data view (302) in
association with a parameter of the parameter form,
wherein the data view (302) is modified without
altering the query statement. 11. A computer-readable
medium having computer executable instructions for
entering parameters associated with a database query
statement comprising: determining whether execution of
a query statement requires a parameter to complete a
data view (310); accessing a property list (212) when
the query statement requires a parameter to complete
the data view; determining whether a customized
property form is associated with the data view from a
parameter form property (220) of the property list
(212); and displaying the customized property form
(206) when the parameter form property (220) is
associated with the property list (212). 12. The
computer-readable medium of claim 11, wherein the
property list (212) includes a record source property
(214) that represents the query statement that
indicates the data view. 13. The computer-readable
medium of claim 11, wherein the property list (212)
includes a parameter filter property (216) for adding
a parameter to the querystatement according to a
Boolean operation to modify results associated with
the data view. 14. The computer-readable medium of
claim 11, further comprising modifying the data view
(302) by altering the query statement. 15. The
computer-readable medium of claim 11, wherein the
customized parameter form (206) is configured to
provide at least one of: an additional property, an
additional filter property, and a control. 16. The
computer-readable medium of claim 11, further
comprising modifying the data view (322) in
association with a parameter of the parameter form,
wherein the data view is modified without altering the
query statement. 17. A computer-implemented method for
correlating a customized property form to a data view,
the method comprising: receiving a parameter request
(324) in response to a query statement; accessing a
property manager (208) to determine whether a property
list (212) indicates that a customized property form
(206) is associated with the data view; displaying the
customized property form (206) when the property list
(212) indicates that the customized property form
(206) is associated with the data view; displaying a
standard property form when the property list does not
indicate that the customized property form is
associated with the data view; associating a parameter
with at least one of: the customized property form
(206) and the standard property form (204); and
modifying the data view (322) in association with the
parameter without altering the query statement. 18.
The computer-implemented method of claim 17, wherein
the property list (212) includes a parameter filter
property (216) for adding a parameter to the query
statement according to a Boolean operation to modify
results associated with the data view.19. The
computer-implemented method of claim 17, further
comprising modifying the data view (302) without
altering the query statement. 20. The
computer-implemented method of claim 17, wherein the
property list (212) includes a parameter form property
(220) that indicates that a customized parameter form
is associated with the data view. 


