
SULFUR COMPOUNDS AS INHIBITORS OF HEPATITIS C VIRUS
NS3 SERINE PROTEASE Field of the Invention The present
invention relates to novel hepatitis C virus ("HCV")
protease inhibitors, pharmaceutical compositions
containing one or more such inhibitors, methods of
preparing such inhibitors and methods of using such
inhibitors to treat hepatitis C and related disorders.
This invention additionally discloses novel compounds
as inhibitors of the HCV NS3/NS4a serine protease.
This application claims priority from U.S. provisional
application Serial No. 60/548,670 filed February 27,
2004. Background of the Invention Hepatitis C virus
(HCV) is a (+)-sense single-stranded RNA virus that
has been implicated as the major causative agent in
non-A, non-B hepatitis (NANBH), particularly in
blood-associated NANBH (BB-NANBH) (see, International
Patent Application Publication No. WO 89/04669 and
European Patent Application Publication No. EP 381
216). NANBH is to be distinguished from other types of
viral-induced liver disease, such as hepatitis A virus
(HAV), hepatitis B virus (HBV), delta hepatitis virus
(HDV), cytomegalovirus (CMV) and Epstein-Barr virus
(EBV), as well as from other forms of liver disease
such as alcoholism and primary biliar cirrhosis.
Recently, an HCV protease necessary for polypeptide
processing and viral replication has been identified,
cloned and expressed. (See, e.g., U.S. Patent No.
5,712,145). This approximately 3000 amino acid
polyprotein contains, from the amino terminus to the
carboxy terminus, a nucleocapsid protein (C), envelope
proteins (E1 and E2) and several non-structural
proteins(NS1 , 2, 3, 4a, 5a and 5b). NS3 is an
approximately 68 kda protein, encoded by approximately
1893 nucleotides of the HCV genome, and has two
distinct domains: (a) a serine protease domain
consisting of approximately 200 of the N-terminal
amino acids; and (b) an RNA-dependent ATPase domain at
the Cterminus of the protein. The NS3 protease is
considered a member of the chymotrypsin family because
of similarities in protein sequence, overall
threedimensional structure and mechanism of catalysis.
Other chymotrypsin-like enzymes are elastase, factor
Xa, thrombin, trypsin, plasmin, urokinase, tPA and
PSA. The HGV NS3 serine protease is responsible for
proteolysis of the polypeptide (polyprotein) at the
NS3/NS4a, NS4a/NS4b, NS4b/NS5a and NS5a/NS5b junctions
and is thus responsible for generating four viral
proteins during viral replication. This has made the
HCV NS3 serine protease an attractive target for
antiviral chemotherapy. The inventive compounds can
inhibit such protease. They also can modulate the
processing of hepatitis C virus (HCV) polypeptide. It
has been determined that the NS4a protein, an
approximately 6 kda polypeptide, is a co-factor for
the serine protease activity of NS3. Autocleavage of
the NS3/NS4a junction by the NS3/NS4a serine protease
occurs intramolecularly (Le., cis) while the other
cleavage sites are processed intermolecularly (Ie 1
trans). Analysis of the natural cleavage sites for HCV
protease revealed the presence of cysteine at P1 and
serine at PT and that these residues are strictly
conserved in the NS4a/NS4b, NS4b/NS5a and NS5a/NS5b
junctions. The NS3/NS4a junction contains a threonine
at P1 and a serine at PT. The Cys Thr substitution at
NS3/NS4a is postulated to account for the requirement
of cis rather than trans processing at this junction.
See, e.g. , Pizzi et al. (1994) Proc. Natl. Acad. Sci
(USA) _9J.:888-892, Failla et al. (1996) Folding &
Design 1_i35-42. The NS3/NS4a cleavage site is also
moretolerant of mutagenesis than the other sites. See,
eji,, Kollykhalov et al. (1994) J. Virol.
68:7525-7533. It has also been found that acidic
residues in the region upstream of the cleavage site
are required for efficient cleavage. See, e Komoda et
al. (1994) J. Virol. 68:7351-7357. Inhibitors of HCV
protease that have been reported include antioxidants
(see, International Patent Application Publication No.
WO 98/14181), certain peptides and peptide analogs
(see, International Patent Application Publication No.
WO 98/17679, Landro et al. (1997) Biochem.
36:9340-9348, lngallinella et aL (1998) Biochem.
37:8906-8914. Llinas- Brunet eLaJ. (1998) Bioorg. Med.
Chem. Lett. 8:1713-1718). inhibitors based on the
70-amino acid polypeptide eglin c (Martin et al.
(1998) Biochem. 37:1 1459-1 1468, inhibitors affinity
selected from human pancreatic secretory trypsin
inhibitor (hPSTI-C3) and minibody repertoires (MBip)
(Dimasi et al. (1997) J. Virol. 71:7461-7469), cVHE2
(a "camelized" variable domain antibody fragment)
(Martin et_al.(1997) Protein Enq. 10:607-61 4), and
a1- antichymotrypsin (ACT) (Elzouki et al.) (1997) J.
Hepat. 27:42-28). A ribozyme designed to selectively
destroy hepatitis C virus RNA has recently been
disclosed (see, BioWorld Today9(217) : 4 (November 10,
1998)). Reference is also made to the PCT
Publications, No. WO 98/17679, published April 30,
1998 (Vertex Pharmaceuticals Incorporated); WO
98/22496, published May 28, 1998 (F. Hoffmann-La Roche
AG); and WO 99/07734, published February 18, 1999
(Boehringer lngelheim Canada Ltd.). HCV has been
implicated in cirrhosis of the liver and in induction
of hepatocellular carcinoma. The prognosis for
patients suffering from HCV infection is currently
poor. HCV infection is more difficult to treat than
other forms of hepatitis due to the lack of immunity
or remission associated with HCV infection. Current
data indicates a less than 50% survival rate at four
years post cirrhosis diagnosis. Patients diagnosed
with localized resectablehepatocellular carcinoma have
a five-year survival rate of 10-30%, whereas those
with localized unresectable hepatocellular carcinoma
have a five-year survival rate of less than 1%.
Reference is made to WO 00/59929 (US 6,608,027,
Assignee: Boehringer lngelheim (Canada) Ltd.;
Published October 12, 2000) which discloses peptide
derivatives of the formula: Reference is made to A.
Marchetti et al, Synlett, Sl, 1000-1002 (1999)
describing the synthesis of bicylic analogs of an
inhibitor of HCV NS3 protease. A compound disclosed
therein has the formula: Reference is also made to W.
Han et al, Bioorganic & Medicinal Chem. Lett, (2000)
10, 711-713, which describes the preparation of
certain a- ketoamides, a-ketoesters and a-diketones
containing allyl and ethyl functionalities.Reference
is also made toWO 00/09558 (Assignee: Boehringer
lngelheim Limited; Published February 24, 2000) which
discloses peptide derivatives of the formula: where
the various elements are defined therein. An
illustrative compound of that series is: Reference is
also made toWO 00/09543 (Assignee: Boehringer
lngelheim Limited; Published February 24, 2000) which
discloses peptide derivatives of the formula:where the
various elements are defined therein. An illustrative
compound of that series is: Reference is also made to
U.S. 6,608,027 (Boehringer Ingelheim, Canada) which
discloses NS3 protease inhibitors of the type:wherein
the various moieties are defined therein. Current
therapies for hepatitis C include interferon- a (INFa)
and combination therapy with ribavirin and interferon.
See, e.g., Beremguer et al. (1998) Proc. Assoc. Am.
Physicians 110(2):98-1 12. These therapies suffer from
a low sustained response rate and frequent side
effects. See, e.g., Hoofnagle et al. (1997) N. Engl.
J. Med. 336:347. Currently, no vaccine is available
for HCV infection. Reference is further made to WO
01/74768 (Assignee: Vertex Pharmaceuticals Inc)
published October 11, 2001 , which discloses certain
compounds of the following general formula (R is
defined therein) as NS3- serine protease inhibitors of
Hepatitis C virus: A specific compound disclosed in
the afore-mentioned WO 01/74768 has the following
formula:PCT Publications WO 01/771 13;WO 01/081325; WO
02/08198; WO 02/08256; WO 02/08187; WO 02/08244; WO
02/48172; WO 02/08251 ; and pending U.S. patent
application, Serial No. 10/052,386, filed January 18,
2002, disclose various types of peptides and/or other
compounds as NS-3 serine protease inhibitors of
hepatitis C virus. The disclosures of those
applications are incorporated herein by reference
thereto. There is a need for new treatments and
therapies for HCV infection. There is a need for
compounds useful in the treatment or prevention or
amelioration of one or more symptoms of hepatitis C.
There is a need for methods of treatment or prevention
or amelioration of one or more symptoms of hepatitis
C. There is a need for methods for modulating the
activity of serine proteases, particularly the HCV
NS3/NS4a serine protease, using the compounds provided
herein. There is a need for methods of modulating the
processing of the HCV polypeptide using the compounds
provided herein. Summary of the Invention In its many
embodiments, the present invention provides a novel
class of inhibitors of the HCV protease,
pharmaceutical compositions containing one or more of
the compounds, methods of preparing
pharmaceuticalformulations comprising one or more such
compounds, and methods of treatment or prevention of
HCV or amelioration of one or more of the symptoms of
hepatitis C using one or more such compounds or one or
more such formulations. Also provided are methods of
modulating the interaction of an HCV polypeptide with
HCV protease. Among the compounds provided herein,
compounds that inhibit HCV NS3/NS4a serine protease
activity are preferred. The present invention
discloses compounds, as well as pharmaceutically
acceptable salts, solvates or esters of said
compounds, said compounds having the general structure
shown in structural Formula I: Formula I . wherein: R1
is H, OR8, NR9R10, or CHR9R10, wherein R8, R9 and R10
can be the same or different, each being independently
selected from the group 



consisting of H, alkyl-, alkenyl-, alkynyl-, aryl-,
heteroalkyl-, heteroaryl-, cycloalkyl-, heterocyclyl-,
arylalkyl-, and heteroarylalkyl; A and M can be the
same or different, each being independently selected
from R, OR, NHR, NRR , SR, SO2R, and halo; or A and M
are connected to each other such that the moiety:shown
above in Formula I forms either a three, four, six,
seven or eightmembered cycloalkyl, a four to
eight-membered heterocyclyl, a six to tenmembered
aryl, or a five to ten-membered heteroaryl; E is C(H)
or C(R); L is C(H), C(R), CH2C(R), or C(R)CH2; R, R',
R2, and R3 can be the same or different, each being
independently selected from the group consisting of H,
alkyl-, alkenyl-, alkynyl-, cycloalkyl-, heteroalkyl-,
heterocyclyl-, aryl-, heteroaryl-, (cycloalkyl)alkyl-,
(heterocyclyl)alkyl-, aryl-alkyl-, and
heteroaryl-alkyl-; or alternately R and R' in NRR' are
connected to each other such that NRR' forms a four to
eight-membered heterocyclyl; and Y is selected from
the following moieties: andR Ns Vwherein G is NH or O;
and R15, R16, R17 and R18 can be the same or
different, each being independently selected from the
group consisting of H, alkyl, heteroalkyl, alkenyl,
heteroalkenyl, alkynyl, heteroalkynyl, cycioalkyl,
heterocyclyl, aryl, arylalkyl, heteroaryl, and
heteroarylalkyl, or_altemately, (i) R15 and R16 are
connected to each other to form a four to
eight-membered cyclic structure, and (ii) likewise,
independently R17 and R18 are connected to each other
to form a three to eight-membered cycioalkyl or
heterocyclyl; wherein each of said alkyl, aryl,
heteroaryl, cycioalkyl or heterocyclyl can be
unsubstituted or optionally independently substituted
with one or more moieties selected from the group
consisting of: hydroxy, alkoxy, aryloxy, thio,
alkylthio, arylthio, amino, amido, alkylamino,
arylamino, alkylsulfonyl, arylsulfonyl, sulfonamido,
alkylsulfonamido, arylsulfonamido, alkyl, aryl,
heteroaryl, keto, carboxy, carbalkoxy, carboxamido,
alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido,
arylureido, halo, cyano, and nitro. The above-noted
statement "A and M are connected to each other such
that the moiety: shown above in Formula I forms either
a three, four, six, seven or eightmembered cycioalkyl,
a four to eight-membered heterocyclyl, a six to
tenmembered aryl, or a five to ten-membered
heteroaryl" can be illustrated in a non-limiting
manner as follows. Thus, for example, in the case
where A and M are connected such that the moiety:shown
above in Formula I forms a six -membered cycloalkyl
(cyclohexyl), Formula I can be depicted as: One with
ordinary skill in the art will appreciate that similar
depictions for Formula I can be arrived at when A and
M shown above in the moiety: (M-L-E-A taken together)
are connected to form a three, four, seven or
eightmembered cycloalkyl, a four to eight-membered
heterocyclyl, a six to tenmembered aryl, or a five to
ten-membered heteroaryl. The statement "alternately,
(i) R15 and R16 are connected to each other to form a
four to eight-membered cyclic structure, and (ii)
likewise, independently R17 and R18 are connected to
form a three to eight-membered cycloalkyl or
heterocyclyl" means the following possibilities: (i)
R15 and R16 are connected to form a cyclic structure
while R17 and R18 are not; (ii) R17 and R18 are
connected to form a cyclic structure while R15 and R16
are not; and (iii) R15 and R 16 are connected to form
a cyclic structure, and R17 and Rj18 are alsoconnected
to form a cyclic structure. These possibilities can
occur independent of one another. In the above noted
definitions of R, R', R2 and R3, preferred alkyl is
made of one to ten carbon atoms, preferred alkenyl or
alkynyl is made of two to ten carbon atoms, preferred
cycloalkyl is made of three to eight carbon atoms;,
and preferred heteroalkyl, heteroaryl or
heterocycloalkyl has one to six oxygen, nitrogen,
sulfur, or phosphorus atoms. The compounds represented
by Formula I, by themselves or in combination with one
or more other suitable agents disclosed herein, can be
useful for treating diseases such as, for example,
HCV, HIV, (AIDS, Acquired Immune Deficiency Syndrome),
and related disorders, as well as for modulating the
activity of hepatitis C virus (HCV) protease,
preventing HCV, or ameliorating one or more symptoms
of hepatitis C. Such modulation, treatment, prevention
or amelioration can be done with the inventive
compounds as well as with pharmaceutical compositions
or formulations comprising such compounds. Without
being limited to theory, it is believed that the HCV
protease may be the NS3 or NS4a protease. The
inventive compounds can inhibit such protease. They
can also modulate the processing of hepatitis C virus
(HCV) polypeptide. Detailed Description In an
embodiment, the present invention discloses compounds
which are represented by structural Formula I or a
pharmaceutically acceptable salt or solvate or ester
thereof, wherein the various moieties are as defined
above. In another embodiment, R1 is NR9R10, and R9 is
H, R10 is H, or R14 wherein R14 is H, alkyl, aryl,
heteroalkyl, heteroaryl, cycloalkyl, alkyl-aryl,
alkylheteroaryl, aryl-alkyl, alkenyl, alkynyl or
heteroaryl-alkyl. In another embodiment, R14 is
selected from the group consisting of:COMPOUNDS,
PHARMACEUTICAL COMPOSITIONS AND METHODS FOR USE IN
TREATING METABOLIC DISORDERS RELATED APPLICATIONS
[001] This application claims the benefit of United
States provisional application no. 60/548,741, filed
February 27, 2004, and United State provisional
application no. 60/601,579, filed August 12, 2004,
which are incorporated herein by reference in their
entireties. 1. FIELD OF THE INVENTION [002] The
present invention relates to compounds capable of
modulating the G-protein-coupled receptor GPR40,
compositions comprising the compounds, and methods for
their use for controlling insulin levels in vivo and
for the treatment of conditions such as type II
diabetes, hypertension, ketoacidosis, obesity, glucose
intolerance, and hypercholesterolemia and related
disorders associated with abnormally high or low
plasma lipoprotein, triglyceride or glucose levels. 2.
BACKGROUND OF THE INVENTION [003] The production of
insulin is central to the regulation of carbohydrate
and lipid metabolism. Insulin imbalances lead to
conditions such as type II diabetes mellitus, a
serious metabolic disease that afflicts around 5% of
the population in Western Societies and over 150
million people worldwide. Insulin is secreted from
pancreatic b cells in response to elevated plasma
glucose which is augmented by the presence of fatty
acids. The recent recognition of the function of the
G-protein coupled receptor GPR40 in modulating insulin
secretion has provided insight into regulation of
carbohydrate and lipid metabolism in vertebrates, and
further provided targets for the development of
therapeutic agents for disorders such as obesity,
diabetes, cardiovascular disease and dyslipidemia.
[004] GPR40 is a member of the gene superfamily of
G-protein coupled receptors ("GPCRs"). GPCRs are
membrane proteins characterized as having seven
putative transmembrane domains that respond to a
variety of molecules by activating intra-cellular
signaling pathways critical to a diversity of
physiological functions. GPR40 was first identified as
an orphan receptor (i.e., a receptor without a known
ligand) from a human genomic DNA fragment. Sawzdargo
et al. (1997) Biochem. Biophys. Res. Commun. 239:
543-547. GPR40 is highly expressed in pancreatic b
cells and insulin-secreting cell lines.'"( -PE - ira
on is lin - o'modulation of the Gq family of
intra-cellular signaling proteins and concomitant
induction of elevated calcium levels. It has been
recognized that fatty acids serve as ligands for
GPR40, and that fatty acids regulate insulin secretion
through GPR40. Itoh et al. (2003) Nature 422:173-176;
Briscoe et al. (2003) J Biol. Chem. 278: 11303-11311;
Kotarsky e /. (2003) Biochem. Biophys. Res. Commun.
301: 406-410. [005] The prevalence of type II
diabetes, obesity, hypertension, cardiovascular
disease and dyslipidemia underscores the need for new
therapies to effectively treat or prevent these
conditions. 3. SUMMARY OF THE INVENTION [006] Provided
herein are compounds, pharmaceutical compositions and
methods useful for treating or preventing a condition
or disorder such as type II diabetes, obesity,
hyperglycemia, glucose intolerance, insulin
resistance, hyperinsulinemia, hypercholesterolemia,
hypertension, hyperlipoproteinemia, hyperlipidemia,
hypertriglylceridemia, dyslipidemia, metabolic
syndrome, syndrome X, cardiovascular disease,
atherosclerosis, kidney disease, ketoacidosis,
thrombotic disorders, nephropathy, diabetic
neuropathy, diabetic retinopathy, sexual dysfunction,
dermatopathy, dyspepsia, hypoglycemia, cancer or
edema. [007] In one aspect, the compounds of the
invention have the general formula (I): Q- L - P- L2 -
M- X- L3 - A I wherein Q is hydrogen, aryl,
heteroaryl, (C -C6)alkyl or (C2-C6)heteroalkyl; L 1 is
a bond, (C1-C4)alkylene, (C2-C4)heteroalkylene, O,
S(O)1115N(R 1), C(O)-(C5-C7)heterocycloalkylene, (Ci
-C4)alkylene-SO2N(R2), (C1-C4)alkylene-N(R 2)SO2 or
C(O)N(R2); P is an aromatic ring, a heteroaromatic
ring, (C3-Cg)heterocycloalkylene or
(C3-C8)cycloalkylene; L2 is a bond, (C1-C6)alkylene,
(C2-C6)heteroalkylene, O , S(O)m, N(R 1), C(O)N(R2),
SO2N(R2), (Cr C4)alkylene-C(O)N(R 2),
(C1-C4)alkylene-N(R 2)C(O), (C2-C4)alkenylene-C(O)N(R
2), (C2-C4)alkenylene-N(R2)C(O), (C1-C4)alkylene-SO
2N(R2), (Cr C4)alkylene-N(R 2)SO2,
(C2-C4)alkenylene-SO2N(R2) or (C2-C4)alkenylene-N(R
2)SO2; M is an aromatic ring, a heteroaromatic ring,
(C5-C8)cycloalkylene, aryl(C1-C 4)alkylene or
heteroaryl(C 1-C4)alkylene; X is CR3R4, N(R5), O or
S(O)n; L3 is a bond, (C1- C5)alkylene or
(C2-C5)heteroalkylene, provided that L3 is not a bond
when L2 is a bond; A is - CO2H, tetrazol-5-yl, - SO3H,
- PO3H2, - SO2NH2, - C(O)NHSO2CH3, - CHO, - C(O)R 6, -
C(O)NHR6, - C(O)NHOR7, thiazolidinedion-yl,
hydroxyphenyl or pyridyl; R 1 is (C1-C6)alkyl or
(C2-C6)heteroalkyl; R2 is hydrogen, (d-C 6)alkyl or
(C2-C6)heteroalkyl; R3t t y o fV io T r
eLlkyl,(C2-C8)alkenyl, (C2-C8)alkynyl, -NR R , -C(O)NR
10R11, -NR12C(O)R13 or -NR12S(O)PR13; R4 is hydrogen,
cyano, aryl, heteroaryl, (C1-C8)alkyl, (C2-C8)alkenyl
or (C2-C8)alkynyl, optionally R3 and R4 are combined
to form a 3-, 4-, 5-, 6- or 7-membered ring containing
from zero to three heteroatoms selected from 



N, O and S; R5 hydrogen, aryl, heteroaryl,
(C1-C8)alkyl, (C2-C8)alkenyl, (C2-C8)alkynyl or
(C3-C8)cycloalkyl; R6 is heteroaryl; R7 is hydrogen or
(d-C 5)alkyl; R8 and R9 are independently hydrogen,
(d-C 5)alkyl, oxy(C1-C5)alkyl or carboxy(C -C5)alkyl,
optionally, R and R are combined to form a 4-, 5-, 6-
or 7-membered ring containing the nitrogen atom to
which they are attached and from 0 to 2 additional
heteroatoms selected fromN, O and S; R10, R11 and R12
are independently selected from hydrogen, aryl,
heteroaryl, (C1-C8)alkyl, (C2-C8)heteroalkyl,
(C3-C8)cycloalkyl and (C3-C8)heterocycloalkyl,
optionally, R10 and R11 are combined to form a A-, 5-,
6- or 7-membered ring containing the nitrogen atom to
which they are attached and from 0 to 2 additional
heteroatoms selected from N, O and S; R13 is aryl,
heteroaryl, (C C8)alkyl, (C2-C8)heteroalkyl,
(C3-C8)cycloalkyl or (C3-C8)heterocycloalkyl; the
subscripts m and n are independently 0, 1 or 2; and
the subscript p is 1 or 2; and wherein the compound is
other than 3-(4-(4-
methoxybenzyloxy)phenyl)pent-4-ynoic acid;
b-ethenyl-4-phenylmethoxybenzenepropanoic acid;
4-(2-quinolinylmethoxy)-
b-[4-(2-quinolinylmethoxy)phenyl]- benzenepropanoic
acid; N-[4-(benzoylamino)phenyl]-N-phenyl-glycine;
3-(4- (isopentyloxy)benzamido)-3-phenylpropanoate;
3-(4-isobutoxybenzamido)-3- phenylpropanoate;
(i?)-2-((/i?,4/?)-4-isopropylcyclohexanecarboxamido)-3
-phenylpropanoic acid; (i
-)-3-(4-(benzyloxy)phenyl)-2-(tert-butoxycarbonyl)prop
anoic acid; 3-(4-
chlorophenyl)-3-(furan-2-carboxamido)propanoic acid;
3-(3,4-dimethoxyplienyl)-3-(furan-
2-carboxamido)propanoic acid;
3-(4-chlorobenzamido)-3-(4-
(dimethylamino)phenyl)propanoic acid;
3-(2-(2-(3,4-dimethylphenoxy)ethylthio)-I Hbenzo[
d]imidazol-l-yl)propanoic acid;
{2-Bromo-4-[(3,4-dichloro-phenyl)-
hydrazonomethyl]-6-ethoxy-phenoxy }-acetic acid;
2-(4-(2-(2-(4-chlorophenyl)furan-5-
carboxamido)ethyl)phenoxy)-2-methylpropanoic acid;
5-(3-(3,4-dimethoxyphenyl)-5-(2-
fluorophenyl)-4,5-dihydropyrazol-l-yl)-5-oxopentanoic
acid; 2-(2-(3-(3,4-dihydro-2Hbenzo[ b][1
,4]dioxepin-7-yl)-2-methyl-4-oxo-4
H-chromen-7-yloxy)acetamido)acetic acid;
3-(4'-Bromo-biphenyl-4-yl)-4-phenyl-butyric acid;
3-(4'-Bromo-biphenyl-4-yl)-3- phenylsulfanyl-propionic
acid;
3-(5-(2-chloro-6-fluoro-4-(trifluoromethyl)phenoxy)-2,
4- dinitrophenyl)propanoic acid;
3-(3-(2-chloro-4-(trifluoromethyl)phenoxy)phenyl)propa
noic acid;
3-(4-(4-methoxybenzyloxy)phenyl)pent-4-ynoic acid;
3-(4-(4-
methoxybenzyloxy)phenyl)-5-(trimethylsilyl)pent-4-ynoi
c acid; b,b-dimethyl-4-[[[4-' n yl-
amino-4-[(4-bromo-2,5-dihydro-2-methyl-5-oxo-l-phenyl-
lH-pyrazol-3-yl)methoxy]-3- methoxy-benzenepropanoic
acid; or salt thereof. [008] The compounds of the
invention include pharmaceutically acceptable salts,
solvates or prodrugs thereof. [009] In certain
embodiments, the present invention provides a compound
having the formula (Ia): Ia where Q, L1, P, L3, A, R3
and R4 are as defined with regard to formula I above.
[010] In certain embodiments, the present invention
provides a compound having the formula (Ib): A Ib
where Q, L , P, L3, A and R5 are as defined with
regard to formula I above. [Oil] In another aspect,
the compounds of the inventions have the general
formula (II): II H -C- or -N- wherein Z is I ; R21 is
-H, -OH, -NHS(O2)CH3, heteroaryl, or -NHheteroaryl;
R22 is -(C2-C8)alkyl, -(C3-C8)alkenyl, -NR23R24,
substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, ~c= N o r CC-R25 o r
optionally where Z is a nitrogen atom, R22 is -H; R23
and R24 are independently -H, -(C -C5)alkyl, or -(C1-
C5)oxyalkyl; R25 is -H, -(C1-C5)alkyl, -hetero(C
1-C5)alkyl, -(C C5)oxyalkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted
heteroaryl; L is -O-, -S-, or -N(R26)-; R26 is -H ,
-(C1-C5)alkyl, substituted or unsubstituted aryl(C
1-C1o)alkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl; Y is absent
or is -CH2- , - CH2CH2- , -CH=CH- , -C(O)CH2- ,
-C(O)CH2CH2- , -C(O)CH=CH- , -S(O2)-, -S(O2)CH2- ,"- (
2)  r c -, or -C(O)-;Wis a substitutedor
unsubstitutedaryl or substituted or unsubstituted
heteroaryl. [012] In another aspect, the invention
provides pharmaceutical compositions comprising a
pharmaceutically acceptable carrier, diluent or
excipient and a compound of formula I, Ia, Ib or II.
[013] In another aspect, the invention provides
methods for treating or preventing a disease or
condition selected from the group consisting of type
II diabetes, obesity, hyperglycemia, glucose
intolerance, insulin resistance, hyperinsulinemia,
hypercholesterolemia, hypertension,
hyperlipoproteinemia, hyperlipidemia,
hypertriglylceridemia, dyslipidemia, metabolic
syndrome, syndrome X, cardiovascular disease
atherosclerosis, kidney disease, ketoacidosis,
nephropathy, diabetic neuropathy, diabetic
retinopathy, sexual dysfunction, thrombotic disorders,
dermatopathy, dyspepsia, hypoglycemia, hypertension,
cancer and edema comprising administering to a subject
in need thereof a therapeutically effective amount of
a compound of formula I, Ia, Ib or II. [014] In
another aspect, the invention provides methods for
treating or preventing a disease or condition
responsive to the modulation of GPR40 comprising
administering to a subject in need thereof a
therapeutically effective amount of a compound of
formula I, Ia, Ib or II. [015] In another aspect, the
invention provides methods for treating or preventing
a disease or condition mediated, regulated or
influenced by pancreatic b cells comprising
administering to a subject in need thereof a
therapeutically effective amount of a compound of
formula I, Ia, Ib or II. [016] In another aspect, the
invention provides methods for modulating GPR40
function in a cell, comprising contacting a cell with
a compound of formula I, Ia, Ib or II. [017] In
another aspect, the invention provides methods for
modulating GPR40 function comprising contacting GPR40
with a compound of formula I, Ia, Ib or II. [018] In
another aspect, the invention provides methods for
modulating circulating insulin concentration in a
subject, comprising administering a compound of
formula I, Ia, Ib or II to the subject. [019] Other
objects, features and advantages of the invention will
become apparent to those skilled in the art from the
following description and claims. 4. BRIEF DESCRIPTION
OF THE FIGURES [020] FIG. 1 provides a scheme for
synthesis of exemplary compounds of the invention.5.
DETAILED DESCRIPTION OF THE INVENTION 5.1
Abbreviations and Definitions [021] The terms "treat",
"treating" and "treatment", as used herein, are meant
to include alleviating or abrogating a condition or
disease and/or its attendant symptoms and alleviating.
The terms "prevent", "preventing" and "prevention", as
used herein, refer to a method of delaying or
precluding the onset of a condition or disease and/or
its attendant symptoms, barring a subject from
acquiring a condition or disease or reducing a
subject's risk of acquiring a condition or disease.
[022] The term "therapeutically effective amount"
refers to that amount of the compound that will elicit
the biological or medical response of a tissue,
system, or subject that is being sought. The term
"therapeutically effective amount" includes that
amount of a compound that, when administered, is
sufficient to prevent development of, or alleviate to
some extent, one or more of the symptoms of the
condition or disorder being treated in a subject. The
therapeutically effective amount in a subject will
vary depending on the compound, the disease and its
severity and the age, weight, etc., of the subject to
be treated. [023] The "subject" is defined herein to
include animals such as mammals, including, but not
limited to, primates (e.g., humans), cows, sheep,
goats, horses, dogs, cats, rabbits, rats, mice and the
like. In preferred embodiments, the subject is a
human. [024] The terms "modulate", "modulation" and
the like refer to the ability of a compound to
increase or decrease the function or activity of GPR40
either directly or indirectly. Inhibitors are
compounds that, for example, bind to, partially or
totally block stimulation, decrease, prevent, delay
activation, inactivate, desensitize, or down regulate
signal transduction, such as, for instance,
antagonists. Activators are compounds that, for
example, bind to, stimulate, increase, activate,
facilitate, enhance activation, sensitize or up
regulate signal transduction, such as agonists for
instance. Modulation may occur in vitro or in vivo.
[025] As used herein, the term "GPR40-mediated
condition or disorder" and the like refer to a
condition or disorder characterized by inappropriate,
for example, less than or greater than normal, GPR40
activity. A GPR40-mediated condition or disorder may
be completely or partially mediated by inappropriate
GPR40 activity. However, a GPR40-mediated condition or
disorder is one in which modulation of GPR40 results
in some effect on the underlying condition or disease
{e.g., a GPR40 modulator results in some improvement
in patient well-being in at least some patients).
Exemplary GPR40-mediatedc nditibii an or b s ude^ancer
and metabolic disorders, e.g., diabetes, type II
diabetes, obesity, hyperglycemia, glucose intolerance,
insulin resistance, hyperinsulinemia,
hypercholesterolemia, hypertension,
hyperlipoproteinemia, hyperlipidemia,
hypertriglylceridemia, dyslipidemia, ketoacidosis,
hypoglycemia, thrombotic disorders, metabolic
syndrome, syndrome X and related disorders, e.g.,
cardiovascular disease, atherosclerosis, kidney
disease, nephropathy, diabetic neuropathy, diabetic
retinopathy, sexual dysfunction, dermatopathy,
dyspepsia and edema. [026] The term "alkyl", by itself
or as part of another substituent, means, unless
otherwise stated, a straight or branched chain, or
cyclic hydrocarbon radical, or combination thereof,
which is fully saturated, having the number of carbon
atoms designated (e.g., C1-C1 means one to ten
carbons). Examples of alkyl groups include methyl,
ethyl, n-propyl, isopropyl, n-butyl, t-butyl,
isobutyl, sec-butyl, cyclohexyl, (cyclohexyl)methyl,
cyclopropyl, cyclopropylmethyl, homologs and isomers
of, for example, n-pentyl, n-hexyl, n-heptyl, n-octyl
and the like. [027] The term "alkenyl", by itself or
as part of another substituent, means a straight or
branched chain, or cyclic hydrocarbon radical, or
combination thereof, which may be mono- or
polyunsaturated, having the number of carbon atoms
designated (i.e., C2-C means two to eight carbons) and
one or more double bonds. Examples of alkenyl groups
include vinyl, 2-propenyl, crotyl, 2-isopentenyl,
2-(butadienyl), 2,4-pentadienyl, 3-(l,4-pentadienyl)
and higher homologs and isomers thereof. [028] The
term "alkynyl", by itself or as part of another
substituent, means a 



straight or branched chain hydrocarbon radical, or
combination thereof, which may be mono- or
polyunsaturated, having the number of carbon atoms
designated (i.e., C2-C means two to eight carbons) and
one or more triple bonds. Examples of alkynyl groups
include ethynyl, 1- and 3-propynyl, 3-butynyl and
higher homologs and isomers thereof. [029] The term
"alkylene" by itself or as part of another substituent
means a divalent radical derived from alkyl, as
exemplified by -CH2CH CH2CH2-. Typically, an alkyl (or
alkylene) group will have from 1 to 24 carbon atoms,
with those groups having 12 or fewer carbon atoms
being preferred in the present invention. A "lower
alkyl" or "lower alkylene" is a shorter chain alkyl or
alkylene group, generally having eight or fewer carbon
atoms. [030] The terms "alkoxy," "alkylamino" and
"alkylthio" (or thioalkoxy) are used in their
conventional sense, and refer to those alkyl groups
attached to the remainder of the molecule via an
oxygen atom, an amino group, or a sulfur atom,
respectively. Similarly, the'' rm dia i n ii fe s-'to'
-aliino group having two attached alkyl groups that
can be the same or different. [031] The term
"heteroalkyl," by itself or in combination with
another term, means, unless otherwise stated, a stable
straight or branched chain, or cyclic hydrocarbon
radical, or combinations thereof, consisting of carbon
atoms and from one to three heteroatoms selected from
the group consisting of O, N and S, and wherein the
nitrogen and sulfur atoms may optionally be oxidized
and the nitrogen heteroatom may optionally be
quaternized. The heteroatom(s) O, N and S may be
placed at any position of the heteroalkyl group.
Examples include -CH 2-CH 2-O-CH 3, -CH 2-CH 2-NH-CH
3, -CH 2-CH 2-N(CH 3)-CH 3, -CH 2-S-CH 2-CH 3, -CH
2-CH 2-S(O)-CH 3, -CH 2-CH 2-S(O) 2-CH 3, and -CH
2-CH=N-OCH 3. Up to two heteroatoms may be
consecutive, such as, for example, -CH 2-NH-OCH 3.
When a prefix such as (C2-C8) is used to refer to a
heteroalkyl group, the number of carbons (2 to 8, in
this example) is meant to include the heteroatoms as
well. For example, a C2-heteroalkyl group is meant to
include, for example, -CH 2OH (one carbon atom and one
heteroatom replacing a carbon atom) and -CH2SH. [032]
To further illustrate the definition of a heteroalkyl
group, where the heteroatom is oxygen, a heteroalkyl
group is a oxyalkyl group. For instance,
(C2-C5)oxyalkyl is meant to include, for example -CH
2-O-CH 3 (a C3-oxyalkyl group with two carbon atoms
and one oxygen replacing a carbon atom), -CH
2CH2CH2CH2OH, and the like. [033] The term
"heteroalkylene" by itself or as part of another
substituent means a divalent radical derived from
heteroalkyl, as exemplified by -CH 2-CH 2-S-CH 2CH2-
and -CH 2-S-CH 2-CH 2-NH-CH 2- . For heteroalkylene
groups, heteroatoms can also occupy either or both
ofthe chain termini (e.g., alkyleneoxy, alkylenedioxy,
alkyleneamino, alkylenediamino, and the like). Still
further, for alkylene and heteroalkylene linking
groups, no orientation of the linking group is
implied. [034] The terms "cycloalkyl" and
"heterocycloalkyl," by themselves or in combination
with other terms, represent, unless otherwise stated,
cyclic versions of "alkyl" and "heteroalkyl,"
respectively. Thus, the terms "cycloalkyl" and
"heterocycloalkyl" are meant to be included in the
terms "alkyl" and "heteroalkyl," respectively.
Additionally, for heterocycloalkyl, a heteroatom can
occupy the position at which the heterocycle is
attached to the remainder of the molecule. Examples of
cycloalkyl include cyclopentyl, cyclohexyl,
1-cyclohexenyl, 3-cyclohexenyl, cycloheptyl, and the
like. Examples of heterocycloalkyl include
l-(l,2,5,6-tetrahydropyridyl), 1-piperidinyl,
2-piperidinyl, 3-piperidinyl,i rph  n
tetrahydrothien-2-yl, tetrahydrothien-3-yl,
1-piperazinyl, 2-piperazinyl, and the like. [035] The
term "cycloalkylene" and "heterocycloalkylene," by
themselves or in combination with other terms,
represent, unless otherwise stated, cyclic versions of
"alkylene" and "heteroalkylene," respectively. Thus,
the terms "cycloalkylene" and "heterocycloalkylene"
are meant to be included in the terms "alkylene" and
"heteroalkylene," respectively. Additionally, for
heterocycloalkylene, one or more heteroatoms can
occupy positions at which the heterocycle is attached
to the remainder of the molecule. Typically, a
cycloalkylene or heterocycloalkylene will have from 3
to 9 atoms forming the ring, more typically, 4 to 7
atoms forming the ring, and even more typically, 5 or
6 atoms will form the cycloalkylene or
hetercycloalkylene ring. [036] The terms "halo" or
"halogen," by themselves or as part of another
substituent, mean, unless otherwise stated, a
fluorine, chlorine, bromine, or iodine atom.
Additionally, terms such as "haloalkyl", are meant to
include alkyl substituted with halogen atoms which can
be the same or different, in a number ranging from one
to (2m' + 1), where m' is the total number of carbon
atoms in the alkyl group. For example, the term
"halo(C 1.C4)alkyl" is meant to include
trifluoromethyl, 2,2,2-trifluoroethyl, 4-chlorobutyl,
3-bromopropyl, and the like. Thus, the term
"haloalkyl" includes monohaloalkyl (alkyl substituted
with one halogen atom) and polyhaloalkyl (alkyl
substituted with halogen atoms in a number ranging
from two to (2m' + 1) halogen atoms). The term
"perhaloalkyl" means, unless otherwise stated, alkyl
substituted with (2m' + 1) halogen atoms, where m' is
the total number of carbon atoms in the alkyl group.
For example, the term "perhalo(C 1-C4)alkyl", is meant
to include trifluoromethyl, pentachloroethyl,
l,l,l-trifluoro-2-bromo-2-chloroethyl, and the like.
[037] The term "aryl" means, unless otherwise stated,
a polyunsaturated, typically aromatic, hydrocarbon
substituent which can be a single ring or multiple
rings (up to three rings) which are fused together or
linked covalently. The term "heteroaryl" refers to
aryl groups (or rings) that contain from one to four
heteroatoms selected from the group consisting of N, O
and S, wherein the nitrogen and sulfur atoms are
optionally oxidized, and the nitrogen atom(s) are
optionally quaternized. A heteroaryl group can be
attached to the remainder of the molecule through a
heteroatom. Non-limiting examples of aryl and
heteroaryl groups include phenyl, 1-naphthyl,
2-naphthyl, 4-biphenyl, 1-pyrrolyl, 2-pyrrolyl,
3-pyrrolyl, 1-pyrazolyl, 3-pyrazolyl, 5-pyrazolyl,
2-imidazolyl, 4-imidazolyl, pyrazinyl, 2-oxazolyl,
4-oxazolyl, 2-phenyl-4-oxazolyl, 5-oxazolyl,
3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-thiazolyl,
4-thiazolyl, 5-thiazolyl, 2-furyl, 3-furyl,"' bei 5
-tfirn , !- nieny , 2-pyridyl, 3-pyridyl, 4-pyridyl,
2-pyrimidyl, 4-pyrimidyl, 2-pyrimidinyl,
4-pyrimidinyl, 5-pyrimidinyl, 3-pyridazinyl, 4-
pyridazinyl, 5-benzothiazolyl, 2-benzoxazolyl,
5-benzoxazolyl, benzo[c][l,2,5]oxadiazolyl, purinyl,
2-benzimidazolyl, 5-indolyl, lH-indazolyl, carbazolyl,
a- carbolinyl, b-carbolinyl, g- carbolinyl,
1-isoquinolyl, 5-isoquinolyl, 2-quinoxalinyl,
5-quinoxalinyl, 2-quinolyl, 3- quinolyl, 4-quinolyl,
5-quinolyl, 6-quinolyl, 7-quinolyl and 8-quinolyl.
[038] Preferably, the term "aryl" refers to a phenyl
or naphthyl group which is unsubstituted or
substituted. Preferably, the term "heteroaryl" refers
to a pyrrolyl, pyrazolyl, imidazolyl, pyrazinyl,
oxazolyl, isoxazolyl, thiazolyl, furyl, thienyl,
pyridyl, pyrimidyl, benzothiazolyl, purinyl,
benzimidazolyl, indolyl, isoquinolyl, quinoxalinyl or
quinolyl group which is unsubstituted or substituted.
[039] For brevity, the term "aryl" when used in
combination with other terms (e.g., aryloxy,
arylthioxy, arylalkyl) includes both aryl and
heteroaryl rings as defined above. Thus, the term
"arylalkyl" is meant to include those radicals in
which an aryl group is attached to an alkyl group
(e.g., benzyl, phenethyl, pyridylmethyl and the like)
including those alkyl groups in which a carbon atom
(e.g., a methylene group) has been replaced by, for
example, an oxygen atom (e.g., phenoxymethyl,
2-pyridyloxymethyl, 3-(l-naphthyloxy)propyl, and the
like). [040] Each of the above terms (e.g., "alkyl,"
"heteroalkyl," "aryl" and "heteroaryl") is meant to
include both substituted and unsubstituted forms of
the indicated radical, unless otherwise indicated.
Preferred substituents for each type of radical are
provided below. [041] Substituents for the alkyl and
heteroalkyl radicals (as well as those groups referred
to as alkylene, alkenyl, heteroalkylene,
heteroalkenyl, alkynyl, cycloalkyl, heterocycloalkyl,
cycloalkenyl and heterocycloalkenyl) can be a variety
of groups selected from: -OR', =0, =NR', =N-OR',
-NR'R", -SR', halogen, -OC(O)R', -C(O)R', -CO2R',
-CONR'R", -0C(0)NR'R", -NR"C(O)R', -NR'-C(0)NR"R"',
-NR'-S0 2NR"R"', -NR"CO 2R', -NH-C(NH2)=NH,
-NR'C(NH2)=NH, -NH-C(NH2)=NR', -SiR'R"R'", -S(O)R',
-SO2R', -SO2NR'R", -NR"SO2R, -CN and -NO2, in a number
ranging from zero to three, with those groups having
zero, one or two substituents being particularly
preferred. R', R" and R'" each independently refer to
hydrogen, unsubstituted (C -C lkyl and heteroalkyl,
unsubstituted aryl, aryl substituted with one to three
halogens, unsubstituted alkyl, alkoxy or thioalkoxy
groups, halo(C 1-C4)alkyl, or aryl-(C 1-C4)alkyl
groups. When R' and R" are attached to the same
nitrogen atom, they can be combined with the nitrogen
atom to form ar -ni' l r d ni . r-exaniple, -NR1R" is
meant to include 1-pyrrolidinyl and 4- morpholinyl.
[042] Typically, an alkyl or heteroalkyl group will
have from zero to three substituents, with those
groups having two or fewer substituents being
preferred in the present invention. More preferably,
an alkyl or heteroalkyl radical will be unsubstituted
or monosubstituted. Most preferably, an alkyl or
heteroalkyl radical will be unsubstituted. From the
above discussion of substituents, one of skill in the
art will understand that the term "alkyl" is meant to
include groups such as trihaloalkyl (e.g., -CF3 and
-CH2CF3). [043] Preferred substituents for the alkyl
and heteroalkyl radicals are selected from: -OR', =0,
-NR'R", -SR', halogen, -OC(O)R', -C(O)R', -CO2R',
-CONR'R", -0C(0)NR'R", -NR"C(O)R', -NR"C0 2R', -NR'-S0
2NR"R"', -S(O)R', -SO2R', -S0 2NR'R", -NR SO2R, -CN
and -NO2, where R' and R" are as defined above.
Further preferred substituents are selected from:
-OR', =0, -NR'R", halogen, -OC(O)R', -CO2R , -CONR'R",
-OC(O)NRTR.",-NR"C(0)R', -NR"CO2R', -NR'-S0 2NR"R",
-SO2R', -SO2NR'R", -NR SO2R, -CN and -NO2. [044]
Similarly, substituents for the aryl and heteroaryl
groups are varied and are selected from: -halogen,
-OR, -OC(O)R', -NR'R", -SR', -R', -CN, -NO2, -CO2R',
-CONR'R", -C(O)R', -OC(O)NR R", -NR"C(0)R,
-NR"C(O)2R', -NR'-C(0)NR"R"', -NH-C(NH2)=NH, -NR'C(NH
2)=NH, -NH-C(NH 2)=NR', -S(O)R', -S(O)2R', -S(O)2NR
R", -N3, -CH(Ph) 2, perfluorotC -C4)alkoxy, and
perfluoro(d-C 4)alkyl, in a number ranging from zero
to the total number of open valences on the aromatic
ring system; and where R', R" and R'" are
independently selected from hydrogen, (C1-C8)alkyl and
heteroalkyl, unsubstituted aryl and heteroaryl,
(unsubstituted aryl)-(C1-C4)alkyl, and (unsubstituted
aryrjoxy-tCrC^alkyl. [045] Two of the substituents on
adjacent atoms of the aryl or heteroaryl ring may
optionally be replaced with a substituent of the
formula -T-C(0)-(CH 2)q-U-, wherein T and U are
independently -NH-, -0-, -CH2- or a single bond, and q
is an integer of from Oto 2. Alternatively, two of the
substituents on adjacent atoms of the aryl or
heteroaryl ring may optionally be replaced with a
substituent of the formula -A-(CH2)r-B-, wherein A and
B are independently -CH2-, -0-, -NH-, -S-, -S(O)-,
-S(O)2-, -S(O)2NR'- or a single bond, and r is an
integer of from 1 to 3. One of the single bonds of the
new ring so formed may optionally be replaced with a
double bond. Alternatively, two of the substituents on
adjacent atoms of 



the aryl or heteroaryl ring may optionally be replaced
with a substituent of the formula -(CH2)s-X-(CH2)r ,
where s and t are independently integers of from Oto
3, and X is -0-," - - - S S - O)2NR'-. The substituent
R' in -NR'- and -S(O)2NR'- is selected from hydrogen
or unsubstituted (C1-C6)alkyl. Otherwise, R' is as
defined above. [046] As used herein, the term
"heteroatom" is meant to include oxygen (O), nitrogen
(N), and sulfur (S). [047] As used herein, the phrase
"bioisostere of -CO2H" is meant that the the
substituent -CO2H may be optionally replaced with
bioisosteric replacements such as: , and the like.
See, e.g., The Practice of Medicinal Chemistry,
Wermuth, C.G., Ed., Academic Press: New York, 1996, p.
203. [048] The term "pharmaceutically acceptable salt"
is meant to include a salt of the active compound
which is prepared with relatively nontoxic acids or
bases, depending on the particular substituents found
on the compound described herein. When a compound of
the invention contains relatively acidic
functionalities, a base addition salt can be obtained
by contacting the neutral form of such compound with a
sufficient amount of the desired base, either neat or
in a suitable inert solvent. Examples of
pharmaceutically acceptable base addition salts
include sodium, potassium, calcium, ammonium, organic
amino, or magnesium salt, or a similar salt. When a
compound of the invention contains relatively basic
functionalities, an acid addition salt can be obtained
by contacting the neutral form of such compound with a
sufficient amount of the desired acid, either neat or
in a suitable inert solvent. Examples of
pharmaceutically acceptable acid addition salts
include those derived from inorganic acids like
hydrochloric, hydrobromic, nitric, carbonic,
monohydrogencarbonic, phosphoric,
monohydrogenphosphoric, dihydrogenphosphoric,
sulfuric, monohydrogensulfuric, hydriodic, or
phosphorous acids and the like, as well as thealt deri
ecl bB efa v ntoxic organic acids like acetic,
propionic, isobutyric, maleic, malonic, benzoic,
succinic, suberic, fumaric, mandelic, phthalic,
benzenesulfonic, p-tolylsulfonic, citric, tartaric,
methanesulfonic, and the like. Also included are salts
of amino acids such as arginine and the like, and
salts of organic acids like glucuronic or galacturonic
acids and the like (see, for example, Berge et al.
(1977) J Pharm. ScI 66:1- 19). Certain specific
compounds of the invention contain both basic and
acidic functionalities that allow the compounds to be
converted into either base or acid addition salts.
[049] The neutral forms of the compounds may be
regenerated by contacting the salt with a base or acid
and isolating the parent compound in the conventional
manner. The parent form of the compound differs from
the various salt forms in certain physical properties,
such as solubility in polar solvents, but otherwise
the salts are equivalent to the parent form of the
compound for the purposes of the invention. [050] In
addition to salt forms, the invention provides
compounds which are in a prodrug form. Prodrugs of the
compounds described herein are those compounds that
readily undergo chemical changes under physiological
conditions to provide the compounds of the invention.
Additionally, prodrugs can be converted to the
compounds of the invention by chemical or biochemical
methods in an ex vivo environment. For example,
prodrugs can be slowly converted to the compounds of
the invention when placed in a transdermal patch
reservoir with a suitable enzyme or chemical reagent.
Prodrugs are often useful because, in some situations,
they may be easier to administer than the parent drug.
They may, for instance, be bioavailable by oral
administration whereas the parent drug is not. The
prodrug may also have improved solubility in
pharmaceutical compositions over the parent drug. A
wide variety of prodrug derivatives are known in the
art, such as those that rely on hydrolytic cleavage or
oxidative activation of the prodrug. An example,
without limitation, of a prodrug would be a compound
of the invention which is administered as an ester
(the "prodrug"), but then is metabolically hydrolyzed
to the carboxylic acid, the active entity. Additional
examples include peptidyl derivatives of a compound.
[051] As used herein, "solvate" refers to a compound
of the present invention or a salt thereof, that
further includes a stoichiometric or
non-stoichiometric amount of solvent bound by
non-covalent intermolecular forces. Where the solvent
is water, the solvate is a hydrate.'"' 52I y
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(EX. Eliel, Ed., Univ. of Notre Dame Press, Notre
Dame, IN, 1972). [056] The compounds of the invention
may also contain unnatural proportions of atomic
isotopes at one or more of the atoms that constitute
such compounds. For example, the compounds may b e
radiolabeled with radioactive isotopes, such as for
example tritium (3H)3 iodine-125 (125I) or carbon- 14
(14C). Radio labled compounds are useful as
therapeutic or prophylactic agents, research reagents,
e.g., GPR40 assay reagents, and diagnostic agents,
e.g., in vivo imaging agents. AUisotopic variations of
the compounds of the invention, whether radioactive or
not, are intended to be encompassed within the scope
of the invention. 5.2 Embodiments of the Invention
[057] In one aspect, a class of compounds that
modulate GPR40 is described herein. Depending on the
biological environment (e.g., cell type, pathological
condition of the subject, etc.), these compounds can
modulate, e.g., activate or inhibit, the actions of
GPR40. By modulating GPR40, the compounds find use as
therapeutic agents capable of regulating insulin
levels in a subject. The compounds find use as
therapeutic agents for modulating diseases and
conditions responsive to modulation of GPR40 and/or
mediated by GPR40 and/or mediated by pancreatic b
cells. As noted above, examples of such diseases and
conditions include diabetes, obesity, hyperglycemia,
glucose intolerance, insulin resistance, cancer,
hyperinsulinemia, hypercholesterolemia, hypertension,
hyperlipoproteinemia, hyperlipidemia,
hypertriglylceridemia, dyslipidemia, ketoacidosis,
hypoglycemia, metabolic syndrome, syndrome X,
cardiovascular disease, atherosclerosis, kidney
disease, nephropathy, thrombotic disorders, diabetic
neuropathy, diabetic retinopathy, dermatopathy,
dyspepsia and edema. Additionally, the compounds are
useful for the treatment and/or prevention of
complications of these diseases and disorders (e.g.,
type II diabetes, sexual dysfunction, dyspepsia and so
forth). [058] While the compounds of the invention are
believed to exert their effects by interacting with
GPR40, the mechanism of action by which the compounds
act is not a limiting embodiment of the invention.
[059] Compounds contemplated by the invention include,
but are not limited to, the exemplary compounds
provided herein.[060] In one aspect, the present
invention provides a compound having the formula (I):
Q- L P- - M- X- I - A I where Q, L1, P, L2,M, X, L3
and A are defined below. [061] Q is hydrogen, aryl,
heteroaryl, (C -C6)alkyl or (C2-C6)heteroalkyl. [062]
In preferred embodiments, Q is aryl. [063] In further
preferred embodiments, Q is 4-(trifluoromethyl)phenyl
orp-tolyl. [064] L1 is a bond, (C 1-C4)alkylene,
(C2-C4)heteroalkylene, O, S(O)m, N(R 1),
C(O)-(C5-C7)heterocycloalkylene, (Cr
C4)alkylene-SO2N(R2), (C1-C4)alkylene-N(R 2)SO2 or
C(O)N(R2). [065] In certain embodiments, L1 is a bond,
(C1-C4)alkylene, (C2-C4)heteroalkylene, O, S(O) 1n,
N(R 1) or C(O)N(R2). [066] In certain embodiments, L1
is a bond, O or N(R 1). [067] In preferred
embodiments, L1 is a bond. [068] P is an aromatic
ring, a heteroaromatic ring,
(C3-C8)heterocycloalkylene or (C3-C8)cycloalkylene. In
certain embodiments where P is an aromatic ring, the
term aromatic includes aryl. In other embodiments
where P is a heteroaromatic ring, the term
heteroaromatic includes heteroaryl. [069] In some
embodiments, P is an aromatic ring or a heteroaromatic
ring. [070] In certain embodiments, P is a monocyclic
aromatic ring or a moncyclic heteroaromatic ring.
[071] In some embodiments, P is a selected from the
group consisting of benzene, naphthalene, pyrrole,
pyrazole, imidazole, pyrazine, oxazole, isoxazole,
thiazole, furan, thiophene, pyridine, pyrimidine,
pyridazine, benzothiazole, purine, benzimidazole,
benzoxazole, triazole, oxadiazole, thiadiazole,
benzooxadiazole, dibenzofuran, indole, indazole,
carbazole, carboliiie, isoquinoline, quinoxaline and
quinoline. For example, P can be benzene, naphthalene,
pyrrole, pyrazine, pyridine, pyrimidine, pyridazine,
purine, indole, carboline, isoquinoline, quinoxaline
or quinoline. In some embodiments, P is a benzene,
thiazole, or oxazole ring. [072] In preferred
embodiments, L1 is a bond, O or N(R 1) and P is an
aromatic ring or a heteroaromatic ring. [073] L2 is a
bond, (C 1-C6)alkylene, (C2-C6)heteroalkylene,
oxymethylene, O, S(O) , N(R1), C(O)N(R2), SO2N(R2),
(C1-C4)alkylene-C(O)N(R 2),'  - 4)a y
(C1-C4)alkylene-SO 2N(R2), (C1-C4)alkylene-N(R_2)SO2,
(C2-C4)alkenylene-SO 2N(R2) or (C2-C4)alkenylene-
N(R2)SO2. [074] In certain embodiments, L2 is a bond,
(C1-C6)alkylene, (C2-C6)heteroalkylene, oxymethylene,
O, S(0) m, N(R 1), C(O)N(R2), SO2N(R2)
(C1-C4)alkylene-C(O)N(R 2), (C2-C4)alkenylene-C(O)N(R
2), (C1-C4)alkylene-SO 2N(R2) or (C2-C4)alkenylene-SO
2N(R2). [075] In certain embodiments, L2 is (C2-
C6)heteroalkylene. [076] In some embodiments, L2 is
(C2-C 4)heteroalkylene. [077] In some embodiments, L1
is a bond, O or N(R 1) and L2 is
(C2-C6)heteroalkylene. [078] In certain embodiments,
L2 is oxymethylene or thiomethylene. [079] In
preferred embodiments, L1 is a bond and L2 is
oxymethylene or thiomethylene. [080] M is an aromatic
ring, a heteroaromatic ring, (C5-C8)cycloalkylene,
aryl(C 1-C4)alkylene or heteroaryl(C -C4)alkylene. In
certain embodiments where M is an aromatic ring, the
term aromatic includes aryl. In other embodiments
where M is a heteroaromatic ring, the term
heteroaromatic includes heteroaryl. [081] In some
embodiments, M is an aromatic ring or a heteroaromatic
ring. [082] In some embodiments, M is a (C5-
C8)cycloalkylene. [083] In certain embodiments, M is a
monocyclic aromatic, a monocyclic heteroaromatic ring
or (C5-C8)cycloalkylene. [084] In some embodiments, M
is an unsubstituted monocyclic aromatic ring or an
unsubstituted monocyclic heteroaromatic ring. 



[085] In certain embodiments, M is a benzene ring or a
heteroaromatic ring. [086] In preferred embodiments, M
is a benzene ring. [087] In preferred embodiments, P
is an aromatic ring or a heteroaromatic ring and M is
an aromatic ring, a heteroaromatic ring or (C
5-C8)cycloalkylene. [088] X is CR3R4, N(R5), O or
S(O)n. [089] In preferred embodiments, X is CR 3R4 or
N(R5). [090] In further preferred embodiments X is
CHR3. [091] In certain embodiments, M is a substituted
or unsubstituted benzene ring and X is/?a to lA [092]
In certain preferred embodiments, M is an aromatic
ring, a heteroaromatic ring or (C5-C8)cycloalkylene
and X is CR3R4 or IM(R5).93 n pfe erre ei boSiments, P
is a n aromatic ring or a heteroaromatic ring and X is
CR3R4 orN(R 5). [094] L3 is a bond, (C -Cs^lkylene or
(C2-C5)heteroalkylene, provided that L3 is not a bond
when L2 is a bond. [095] In some embodiments, L3 is
(C1- C5)alkylene or (C2-C5)heteroalkylene. [096] In
certain embodiments, L3 is (C 1-C3)alkylene. [097] In
some embodiments, L3 is methylene. [098] In certain
embodiments, L3 is a methylene substituted with a
monocyclic aryl or monocyclic heteroaryl. [099] In
certain embodiments, X is CR 3R4 or N(R 5), and L3 is
substituted or unsubstituted methylene. [0100] In
preferred embodiments, L2 is (C2-C4)heteroalkylene and
L3 is (C -C3)alkylene. [0101] In certain preferred
embodiments, L1 is a bond, O or N(R 1), L2 is
(C2-C4)heteroalkylene and L is (C1-Cs)alkylene. [0102]
A is - CO2H, tetrazol-5-yl, - SO3H, - PO3H2, - SO2NH2,
- C(O)NHSO 2CH3, - CHO, - C(O)R6, - C(O)NHR6, -
C(O)NHOR7, thiazolidinedion-yl, hydroxyphenyl or
pyridyl. [0103] In certain embodiments, A is a
bioisostere Of - CO2H. [0104] In certain embodiments,
A is -CO 2H or tetrazol-5-yl, -C(O)NHSO 2CH3 or -
C(O)NHR6. [0105] In some embodiments, A is -CO2H or
tetrazol-5-yl. [0106] In preferred embodiments, A is -
CO2H or a salt thereof. [0107] In some embodiments, P
is an aromatic ring or a heteroaromatic ring and A is
-CO2H. [0108] In certain embodiments, X is CR 3R4 or
N(R 5) and A is -CO2H. [0109] In preferred
embodiments, M is an aromatic ring, a heteroaromatic
ring or (C5-C8)cycloalkylene and A is -CO2H or
tetrazol-5-yl. [0110] In certain preferred
embodiments, M is an aromatic ring, a heteroaromatic
ring or (C5-C8)cycloalkylene, X is CR3R4 or N(R 5), L3
is (CrC 5)alkylene or (C2-C5)heteroalkylene and A is
-CO2H. [0111] R1 is (C1-C6)alkyl, aryl(d-C 3) alkyl or
(C2-C6)heteroalkyl. [0112] In certain embodiments, R1
is (C 1-C6)alkyl or (C2-C6)heteroalkyl. [0113] R2 is
hydrogen, (d-C 6)alkyl or (C2-C6)heteroalkyl. - IS -[
ll4]" y t roeLry\, (C1-C8)alkyl, (C2-C 8)alkyl,
(C2-C8)alkenyl, (C3-C8)alkenyl, (C2-C8)alkynyl,
(C3-C8)alkynyl, -NR8R9 -C(O)NR 10R11, -NR 12C(O)R 13
or -NR 12S(O)pR13. [0115] In certain embodiments, R3
is cyano, aryl, heteroaryl, (C1-Cs)alkyl,
(C2-C8)alkenyl, (C2-C8)alkynyl, -NR8R9, -C(O)NR 10R11,
-NR12C(O)R 13 or -NR 12S(O)PR13. [0116] In some
embodiments, R3 is cyano, aryl, heteroaryl,
(C1-C8)alkyl, (C2-C6)alkenyl, (C2-C6)alkynyl or
-NR8R9. [0117] In certain embodiments, R3 is cyano,
heteroaryl, (C2-C6) alkenyl or (C2-C6)alkynyl. [0118]
In certain embodiments, R3 is (C2-C8)alkyl, (C3-C
8)alkenyl or (C3-C8)alkynyl. [0119] In some
embodiments, R3 is aryl or heteroaryl. [0120] In
certain preferred embodiments, R3 is tetrazolyl,
thiazolyl, pyrazolyl, isoxazolyl, oxazolyl, pyrrolyl,
thienyl or prop-1-ynyl. [0121] In certain embodiments,
R3 is tetrazolyl, thiazolyl, or prop-1-ynyl. [0122] R4
is hydrogen, cyano, aryl, heteroaryl, (C1-C8)alkyl,
(C2-C )alkenyl or (C2-C8)alkynyl. [0123] Optionally,
R3 and R4 are combined to form a 3-, A-, 5-, 6- or
7-membered ring containing from zero to three
heteroatoms selected from N5 O and S. The ring formed
by combining R3 and R4 may be a saturated or
unsaturated ring. [0124] In some embodiments, R4 is
hydrogen or methyl. [0125] In preferred embodiments,
R4 is hydrogen. [0126] In further preferred
embodiments, R3 is cyano, aryl, heteroaryl,
(C1-C8)alkyl, (C2-C8)alkyl, (C2-C8)alkenyl,
(C3-C8)alkenyl, (C2-C8)alkynyl, (C 3-C8)alkynyl or -NR
8R9 and R4 is hydrogen. [0127] R5 is hydrogen, aryl,
heteroaryl, (C1-C8)alkyl, (C2-C8)alkenyl,
(C2-C8)alkynyl or (C3-C8)cycloalkyl. [0128] R6 is
heteroaryl. [0129] R7 is hydrogen or (CrC^alkyl.
[0130] R8 and R9 are independently hydrogen,
(C1-C5)alkyl, OXy(C1-C5)alkyl or carboxy(C 1-C5)alkyl.
[0131] Optionally, R8 and R9 are combined to form a
A-, 5-, 6- or 7-membered ring containing the nitrogen
atom to which they are attached and from 0 to 2
additional heteroatoms selected from N, O and S. The
ring formed by combining R8 and R9 may be a saturated,
unsaturated or aromatic ring." R nd . afe
independentlyselectedfromhydrogen,aryl, heteroaryl,
(C1-C8)alkyl, (C2-C8)heteroalkyl, (C3-C8)cycloalkyl
and (C3-C8)heterocycloalkyl. [0133] Optionally, R10
and R11 are combined to form a 4-, 5-, 6- or
7-membered ring containing the nitrogen atom to which
they are attached and from 0 to 2 additional
heteroatoms selected from N, O and S. The ring formed
by combining R10 and R11 may be a saturated,
unsaturated or aromatic ring. [0134] R13 is aryl,
heteroaryl, (C1-C8)alkyl, (C2-C8)heteroalkyl, (C3-
C8)cycloalkyl or (C3-C8)heterocycloalkyl. [0135] The
subscripts m and n are independently 0, 1 or 2. [0136]
The subscript p is 1 or 2. [0137] In some embodiments,
P is an aromatic ring or a heteroaromatic ring, X is
CR3R4 and R3 is cyano, aryl, heteroaryl, (C1-C8)alkyl,
(C2-C8)alkenyl, (C2-C 8)alkynyl or -NR8R9. [0138] In
some embodiments, A is -CO2H, X is CR3R and R3 is
cyano, aryl, heteroaryl, (C1-C8)alkyl, (C2-C8)alkenyl,
(C2-C8)alkynyl or -NR8R9. [0139] In certain
embodiments, when P and M are benzene, at least two of
L2, X and L3 are other than CH2. [0140] In certain
embodiments, the compounds of formula I do not include
3-(4-(4-methoxybenzyloxy)phenyl)pent-4-ynoic acid;
b-ethenyl-4-phenylm.ethoxybenzenepropanoic acid;
4-(2-quinolinylmethoxy)-
b-[4-(2-quinolinylmethoxy)phenyl] - benzenepropanoic
acid; N-[4-(benzoylamino)phenyl]-N-phenyl-glycine;
3-(4-(isopentyloxy)benzamido)-3-phenylpropanoate;
3-(4-isobutoxybenzarnido)-3- phenylpropanoate;
(i?)-2-((ii?,^i?)-4-isopropylcyclohexanecarboxamido)-3
- phenylpropanoic acid;
(i?)-3-(4-(benzyloxy)phenyl)-2-(tert-butoxycarbonyl)pr
opanoic acid;
3-(4-chlorophenyl)-3-(furan-2-carboxamido)propanoic
acid; 3-(3,4-dimetlioxyphenyl)-3-
(furan-2-carboxamido)propanoic acid;
3-(4-chlorobenzamido)-3-(4-
(dimethylamino)phenyl)propanoic acid;
3-(2-(2-(3,4-dimethylphenoxy)ethylthio)- IHbenzo[
d]imidazol-l-yl)propanoic acid;
{2-Bromo-4-[(3,4-dichloro-phenyl)-
hydrazonomethyl]-6-ethoxy-phenoxy} -acetic acid;
2-(4-(2-(2-(4-chlorophenyl)furan-5-
carboxamido)ethyl)phenoxy)-2-methylpropanoic acid;
5-(3-(3,4-dimethoxyphenyl)-5-(2-
fluorophenyl)-4,5-dihydropyrazol-l-yl)-5-oxopentanoic
acid; 2-(2-(3-(3,4-dihydro-2Hbenzo[
b][l,4]dioxepin-7-yl)-2-methyl-4-oxo-4
H-chromen-7-yloxy)acetamido)acetic acid;
3-(4'-Bromo-biphenyl-4-yl)-4-phenyl-butyric acid;
3-(4'-Bromo-biphenyl-4-yl)-3- phenylsulfanyl-propionic
acid;
3-(5-(2-chloro-6-fluoro-4-(trifluoromethyl)phenoxy)-2,
4- dinitrophenyl)propanoic acid;
3-(3-(2-chloro-4-(trifluoromethyl)phenoxy)phenyl)propa
noic; acid; 3- m x i yjph.Qny\)pent-4-ynoic acid; or
3-(4-(4-
methoxybenzyloxy)phenyl)-5-(trimethylsilyl)pent-4-ynoi
c acid, salts thereof, or esters thereof. [0141] In
certain embodiments, it is to be understood that
compounds of formula I do not include compounds
wherein P is a 1,2-azole ring when Q is aryl or
heteroaryl, L1 is a bond, M is a monocyclic aromatic
ring, X is N(R5), O or S(O)n, and A contains a
carbonyl group. [0142] In certain embodiments, it is
to be understood that compounds of formula I do not
include compounds wherein P is furan or thiophene when
Q is aryl, L1 is a bond, M is an aromatic ring, X is
CR3R4, O or S(O)n and A contains a carbonyl group.
[0143] The compounds of the invention include
pharmaceutically acceptable salts, solvates or
prodrugs thereof. [0144] In certain embodiments, ester
prodrugs are preferred. [0145] Those of skill in art
will understand that, unless otherwise indicated,
divalent groups such as C(O)N(R 2), SO2N(R2),(C
1-C4)alkylene-C(O)N(R 2) and the like, both possible
orientations of the groups are permitted. For example,
in formula I where L2 is C(O)N(R 2), the carbon atom
may be attached to P or to M, as shown: O O Q- L1- P-
C- N-M-X - L3-A or Q- L1- P- N- C-M - X- L3-A R2 R2 As
another example, in formula I where L2 is
(C1-C4)alkylene-C(O)N(R 2) in formula Ia, the alkylene
group may be attached to P or toM, as shown: O Q-U -
P- (Cr C4)alkylene- C-N- M-X-L 3-A or Q- Lj-P- N- C-
^-C^alkylene - M- X- L A R2 R2 [0146] In certain
embodiments, the present invention provides a compound
having the formula (Ia): I a where Q, L1, P, L3, A R3
and R4 are as defined with regard to formula I above.
[0147] In some embodiments of formula Ia, Q is
substituted or unsubstituted benzene, and L1 is a
bond, (C1-C4)alkylene, O or S(O)m. [0148] In some
embodiments, P is selected from the group consisting
of benzene, 



naphthalene, pyrrole, imidazole, pyrazine, oxazole,
thiazole, pyridine, pyrimidine,, ''pyridafi e er
Q'tKia' pl t , benzimidazole, indole, indazole,
carbazole, carboline, isoquinoline, quinoxaline and
quinoline. [0149] In certain embodiments where P is
benzene, Q is hydrogen, aryl, heteroaryl or (d-C
6)alkyl, and L1 is a bond, (C1-C4)alkylene, O or S(O)
n,. [0150] In some embodiments, L3 is (C1-C5)alkylene.
In certain embodiments, L3 is methylene. [0151] In
certain embodiments, R3 is cyano, aryl, heteroaryl,
(C2-C8)alkyl, (C3-C8)alkenyl, (C3-C8)alkynyl, -NR 8R9,
-C(O)NR 10R11, -NR 12C(O)R 13 or -NR 12S(O) PR13 and
R4 is hydrogen, cyano, aryl, heteroaryl, (C1-Cg)alkyl,
(C2-C8)alkenyl or (C2-C8)alkynyl. [0152] In certain
embodiments, R3 is cyano, an unsubstituted aryl or
heteroaryl monocyclic ring, (C2-C8)alkyl,
(C3-C8)alkenyl, (C3-C8)alkynyl, or -C(O)NR 10R11, R4
is hydrogen, and P is selected from the group
consisting of benzene, naphthalene, pyrrole,
imidazole, pyrazine, oxazole, thiazole, pyridine,
pyrimidine, pyridazine, benzothiazole, purine,
benzimidazole, indole, indazole, carbazole, carboline,
isoquinoline, quinoxaline and quinoline. [0153] In
some embodiments, R3 is cyano, an unsubstituted aryl
or heteroaryl monocyclic ring, (C3-C8)alkenyl,
(C3-C8)alkynyl, -C(O)NR 10R11, R4 is hydrogen, and L3
is methylene. [0154] In certain embodiments, Q is
aryl, heteroaryl, (C -C6)alkyl or (C2-C6)heteroalkyl,
L1 is a bond, (C1-C4)alkylene, (C2-C4)heteroalkylene,
S(O)1n, N(R 1), (C1-C4)alkylene-SO 2N(R 2), (d-C
4)alkylene-N(R 2)SO 2 or C(O)N(R 2), P is selected
from the group consisting of benzene, naphthalene,
pyrrole, imidazole, pyrazine, oxazole, thiazole,
pyridine, pyrimidine, pyridazine, benzothiazole,
purine, benzimidazole, indole, indazole, carbazole,
carboline, isoquinoline, quinoxaline and quinoline, R3
is cyano, an unsubstituted aromatic or heteroaromatic
monocyclic ring, (C2-Cs)alkyl, (C3-Cs)alkenyl,
(C3-Cs)alkynyl, or -C(O)NR 10R11, R4 is hydrogen, and
L3 is methylene. [0155] In certain embodiments, the
present invention provides a compound having the
formula (Ib): Ib where Q, L1, P, L3, A and R5 are as
defined with regard to formula I above. [0156] In some
embodiments of formula Ib, P is selected from the
group consisting of benzene, naphthalene, pyrrole,
imidazole, pyrazine, oxazole, thiazole, furan,
thiophene,''pyri ine, ! y5i m'e,p rf( a i e
benzothiazole, purine, benzimidazole, indole,
indazole, carbazole, carboline, isoquinoline,
quinoxaline and quinoline. [0157] In certain
embodiments, R5 is an unsubstituted or substituted
benzene. [0158] In another aspect, the present
invention provides a compound having the formula (II):
II where R21, R22, Z, L, Y and W are defined below.
[0159] R21 is -H, -OH, -NHS(O2)CH3, heteroaryl, or
-NH-heteroaryl. [0160] In certain embodiments, R21 is
-OH, -NHS(O2)CH3, -NH-tetrazolyl, or tetrazolyl.
[0161] In certain embodiments, R21 is tetrazolyl,
pyrimidinyl, or pyridinyl. [0162] In preferred
embodiments, R21 is -OH, or a salt thereof. [0163] R22
is -H, -(C2-C8)alkyl, -(C3-C8)alkenyl, -NR23R24,
substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, , or C=C-R25 [0164] In some
embodiments, R22 is -(C2-C8)alkyl, -(C3-C8)alkenyl,
-NR23R24, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, ~c= N s or -C
C-R 25 [0165] In certain embodiments, R22 is
-(C2-C3)alkyl, -NR23R24, substituted or unsubstituted
phenyl, -CH=C(CH3)2, -CH2CH=CH2, or - CC-R25 . [0166]
In other embodiments, R22 is unsubstituted aryl or
unsubstituted heteroaryl. In other embodiments, R22 is
substituted aryl and the substitution onto the aryl is
unsubstituted -(d-C^alkyl, -(C1-C5)oxyalkyl, or
-halo(C 1-C5)alkyl. [0167] In certain embodiments, R22
is - CC-R25 a d R2 S .(C r C5)alkyl having 0 or 1
heteroatoms. [0168] In preferred embodiments, R22 is C
CCH 3. [0169] In some embodiments, R22 is -CH=C(CH
3)2, or -CH2CH=CH2. [0170] R23 and R24 are
independently -H, -(Cr C5)alkyl, or -(d-C 5)oxyalkyl.
[0171] R25 is -H, -(d-C 5)alkyl, -hetero(d-C 5)alkyl,
-(C1-C5)oxyalkyl, substituted or unsubstituted aryl,
or substituted or unsubstituted heteroaryl. [0172] In
some embodiments, R25 is -(C1-C5)alkyl,-(C
1-C5)oxyalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl." t73] ' 3 dni
er imfents,R is -hetero(C 1-C5)alkyl that does not
contain Si. [0174] In some embodiments, R25 is
unsubstituted phenyl. [0175] In other embodiments, R25
is a substituted phenyl. [0176] In preferred
embodiments, R25 is methyl. H -C- or - N- [0177] Z is
I ' . In some embodiments, Z is nitrogen. In other
embodiments, Z is carbon. [0178] L is -O-, -S-, or
-N(R26)-. In some embodiments, L is -O-. In other
embodiments, L is -S-. In other embodiments, L is
-N(R26)-. [0179] In certain embodiments, Z is nitrogen
and L is -N(R )-. [0180] R26 is -H , -(C1-C5)alkyl,
substituted or unsubstituted aryl(C 1-C10)alkyl,
substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl. [0181] In certain
embodiments, R26 is -H , substituted or unsubstituted
aryl(C 1-C1o)alkyl or substituted or unsubstituted
aryl. [0182] In some embodiments, R26 is -H. [0183] In
other embodiments, R26 is substituted or unsubstituted
phenyl. [0184] Y is absent or is -CH2- , -CH2CH2- ,
-CH=CH- , -C(O)CH 2- , -C(O)CH 2CH2- , -C(O)CH=CH- ,
-S(O2)-, -S(O2)CH2- , -S(O2)CH2CH2- , -S(O2)CH=CH-, or
-C(O)-. [0185] In certain embodiments, Y is -CH2- ,
-CH2CH2- , -CH=CH- , -C(O)CH 2- , -C(O)CH 2CH2- ,
-C(O)CH=CH- , -S(O2)-, -S(O2)CH2- , -S(O2)CH2CH2- ,
-S(O2)CH=CH-. [0186] In some embodiments Y is -CH2-.
[0187] In some embodiments L is -O- or -S-, and Y is
-CH2-, -CH2CH2-. [0188] W is substituted or
unsubstituted aryl or substituted or unsubstituted
heteroaryl. [0189] For example and without limitation,
W can be a ring such as a benzene, naphthalene,
pyrrole, pyrazole, imidazole, pyrazine, oxazole,
isoxazole, thiazole, furan, thiophene, pyridine,
pyrimidine, pyridazine, benzothiazole, purine,
benzimidazole, benzoxazole, triazole, oxadiazole,
thiadiazole, benzooxadiazole, dibenzofuran, indole,
indazole, carbazole, carboline, isoquinoline,
quinoxaline or quinoline., and so forth. [0190] In
some embodiments, W is a substituted or unsubstituted
monocyclic aryl ring or a substituted or unsubstituted
monocyclic heteroaryl ring. [0191] In some
embodiments, W is substituted or unsubstituted fused
aryl bicyclic ring or substituted or unsubstituted
fused heteroaryl bicyclic ring. In certain
embodiments," 'is a - n ei seS aryl bicyclic ring or
an 8- to 11-membered fused heteroaryl bicyclic ring.
[0192] In other embodiments, W is a substituted or
unsubstituted 5- or 6-membered aryl ring or
substituted or unsubstituted 5- or 6-membered
heteroaryl ring. [0193] In certain embodiments where W
is a substituted aryl or heteroaryl ring, the
substituting group can be a halogen, substituted or
unsubstituted (C1-C10)alkyl, substituted or
unsubstituted hetero(C 1-C10)alkyl, substituted or
unsubstituted halo(C 1-C10)alkyl, substituted or
unsubstituted aryl(C 1-C10)alkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted
heteroaryl. [0194] In some embodiments, W is a
5-membered ring having two or more heteroatoms. [0195]
In certain embodiments, W is a 5-membered ring
selected from the group consisting of and R27 is
substituted or unsubstituted (C1-C10)alkyl,
substituted or unsubstituted hetero(C 1-C1o)alkyl,
substituted or unsubstituted halo(C 1-C10)alkyl,
substituted or unsubstituted ary C -C^alkyl,
substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl. H -C- [0196] In some
embodiments where Z is I , R21 is -OH, L is -O-, -S-,
or -N(R 26)-, and Y is -CH2- , -CH2CH2- , -CH=CH- ,
-C(O)CH 2- , -C(O)CH 2CH2- , -C(O)CH=CH- , or -C(O)-,
then W is not furan or thiophene. [0197] In certain
embodiments, W is a substituted or unsubstituted
phenyl. [0198] In some embodiments, Z is carbon and
R22 is -(C2-C8)alkyl, -(C3-C8)alkenyl, substituted or
unsubstituted aryl, substituted or unsubstituted
heteroaryl, or CC-R25 _ [0199] In some embodiments
where Z is carbon, W is a benzene ring, R22 is -
CC-R25 5 25 is -hetero(C 1-C5)alkyl, L is -O- or -S-,
then any heteroatom in R25 is not Si. [0200] In some
embodiments, where R21 is -OH, L is -O-, Y is -CH2-,
and W is ara-methoxyphenyl, R22 is CC-R25 then R25 is
not -H. [0201] In certain embodiments, where L is -N(R
26)-, Z is nitrogen, R22 is a phenyl, R26 is hydrogen
or a phenyl and W is a phenyl, then Y is not -C(O)-.H
-C- [0202] It will be apparent that in embodiments of
formula II where Z is and R22 is -(C2-Cg)alkyl,
-(C3-C8)alkenyl, -NR23R24, substituted or
unsubstituted aryl, substituted or unsubstituted
heteroaryl, ~c= N o r c C-R25 then the carbon at Z is
a chiral carbon as shown: Thus, a compound of the
invention can be an S-enantiomer, an i?-enantiomer, or
a mixture of both an S-enantiomer and an
i?-enantiomer. [0203] In preferred embodiments, a
compound is an S-enantiomer. [0204] In certain
embodiments, R21 is -OH; L is -O-, or -S-; and Y is
-CH2- , or -CH2CH2- . [0205] In some embodiments where
Z is nitrogen, then W is not a 1,2-azole ring. [0206]
In certain other embodiments, the present invention
provides a compound having the formula (III): 



III or a pharmaceutically acceptable salt, hydrate or
prodrug thereof, where R22, L, Y, and W are as defined
with regard to formula II above. [0207] In some
embodiments, R22 is -H, -(C2-C3)alkyl, -NR23R24, or
substituted or unsubstituted phenyl. [0208] In certain
embodiments, L is -O-, -S-, or -N(R26)-. [0209] In
some embodiments, R26 is -H , substituted or
unsubstituted aryl(C 1-C1o)alkyl or substituted or
unsubstituted aryl. [0210] In some embodiments, Y is
-CH2- , -CH2CH2- , -CH=CH- , -C(O)CH2- , -C(O)CH2CH2-
, -C(O)CH=CH- , -S(O2)CH2- , -S(O2)CH2CH2- , -C(O)-,
or -S(O2)CH=CH- . [0211] In some embodiments, W is a
substituted or unsubstituted 5- or 6-membered aryl
ring or substituted or unsubstituted 5- or 6-membered
heteroaryl ring with the proviso if R22 is phenyl, L
is -O-, -S-, or -N(R26)-, and W is a benzene ring then
Y may not be -C(O)-. [0212] In some embodiments, L is
-N(R26)-, and R26 is hydrogen.ents, W is not a
1,2-azole ring. [0214] In other embodiments, the
compound of formula III is selected from the group
consisting of and or a salt thereof. [0215] In further
embodiments, the present invention provides a compound
of formula II or a pharmaceutically acceptable salt,
solvate or prodrug thereof, wherein R21 is -OH,
-NHS(O2)CH3, -NH-tetazolyl, or tetrazolyl; R22 is
-(C2-C8)alkyl, -NR23R24, substituted or unsubstituted
phenyl, -CH=C(CH3)2, -CH2CH=CH2, or -CC-R25 . R23 and
R 24 are independently -H, -(C1-C5)alkyl, or -(d-C
5)oxyalkyl; R25 is -H, -(C1-C5)alkyl, -(C
-C5)oxyalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted H -C- or -N- heteroaryl;
Z is I ' ; L is -0-, -S-, or -N(R26)-; R26 is -H ,
-(C1-C5)alkyl , substituted or unsubstituted
aryl(C1-C10)alkyl, substituted or unsubstituted aryl,
or substituted or unsubstituted heteroaryl; Y is -CH2-
, -CH2CH2- , -CH=CH- , -C(O)CH2- , -C(O)CH2CH2- ,
-C(O)CH=CH- , -S(O2)CH2- , -S(O2)CH2CH2- , or
-S(O2)CH=CH-; and W is a substituted or unsubstituted
5- or 6- membered aryl ring or substituted or
unsubstituted 5- or 6- membered heteroaryl ring.
[0216] In certain embodiments, the present invention
provides compounds according to formula (IV): IV or a
pharmaceutically acceptable salt, hydrate or prodrug
thereof, wherein R25, W, Y, and L are defined as above
in paragraph [0215]. [0217] In some embodiments, R25
is methyl. [0218] In some embodiments, L is -O- or -S-
and Y is -CH2- or -CH2CH2-.< [0219] w "In
soffie-emOoaiments, W is a 5-membered ring selected
from the group consisting of , Or and R27 is
substituted or unsubstituted (C1-C1o)alkyl,
substituted or unsubstituted hetero(C 1-C1o)alkyl,
substituted or unsubstituted halo(C 1-C1o)alkyl,
substituted or unsubstituted aiyl(C 1-C10)alkyl,
substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl. [0220] In certain
embodiments, R27 is substituted phenyl. [0221] In
other embodiments, R27 is unsubstituted phenyl. [0222]
In some embodiments, the present invention provides
compounds according to formula (V): V or a
pharmaceutically acceptable salt, hydrate or prodrug
thereof, where R21, R22 and W are defined as above,
paragraph [0215]. [0223] In some embodiments, R21 is
-OH, or a salt thereof. [0224] In some embodiments, W
is substituted phenyl. [0225] In certain embodiments,
W is substituted with substituted or unsubstituted
(C1-C10)alkyl, substituted or unsubstituted hetero(C
1-C1o)alkyl, substituted or unsubstituted
1IaIo(C1-C10)alkyl, substituted or unsubstituted
.UyI(C1-C1o)alkyl, substituted or unsubstituted aryl,
or substituted or unsubstituted heteroaryl. [0226] In
other embodiments, W is a 5-membered ring selected
from the group consisting of 5 3 5 3 5 oU r1 5 ' R27
is hydrogen, substituted or unsubstituted
(C1-C1o)alkyl, substituted or unsubstituted"'} eiQ (
r- t y l ptet r unsubstituted halo(Cr C10)alkyl,
substituted or unsubstituted aryl(C 1-do)alkyl,
substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl. [0227] In certain
embodiments, a compound of formula V is a racemate. In
certain embodiments, the compound of formula V
comprises a mixture of (S) and (R) enantiomers. [0228]
In certain embodiments, the present invention provides
compounds having the formula (Va): R22 O Va where R ,
R and W are defined above in formula V. [0229] In
other embodiments, the compound has the formula (Vb):
R22 O Vb where R21, R22 and W are defined above in
formula V. [0230] In certain embodiments, the present
invention provides compounds according to formula
(VI): VI or a pharmaceutically acceptable salt,
solvate or prodrug thereof, where R25 and W are
defined in paragraph [0215] above. [0231] In some
embodiments, R25 is methyl. [0232] In some
embodiments, W is a 5-membered ring selected from the
group consisting ofR27 is hydrogen, substituted or
unsubstituted (C1-C10)alkyl, substituted or
unsubstituted hetero(C 1-C10)alkyl, substituted or
unsubstituted halo(C 1-C1o)alkyl, substituted or
unsubstituted aryl(C 1-C10)alkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted
heteroaryl. [0233] In certain embodiments, the
compound of formula VI comprises a stereomerically
pure S-enantiomer. In other embodiments, the compound
of formula VI comprises a stereomerically pure
i?-enantiomer. In yet other embodiments, the compound
of formula VI comprises a mixture of S- and
i?-enantiomers. [0234] In certain embodiments, the
present invention provides compounds according to
formula (VII): or a pharmaceutically acceptable salt,
hydrate or prodrug thereof, wherein each R is
independently selected from the group consisting of
substituted or unsubstituted (C1-C1o)alkyl,
substituted or unsubstituted hetero(C 1-C10)alkyl,
substituted or unsubstituted halo(C 1-C10)alkyl,
substituted or unsubstituted aryl(C 1-C10)alkyl,
substituted or unsubstituted aryl, and substituted or
unsubstituted heteroaryl, the subscript q is an
integer from 0 to 5, and R25 is as defined above in
paragraph [0215]. [0235] In some embodiments, the
subscript q is 0, 1, or 2. [0236] In other
embodiments, R is a methoxy, ethoxy, trihalomethyl,
methyl, halo, or cyano group and the subscript q is 1
or 2. [0237] In other embodiments, R is a phenyl,
methoxyphenyl, methylphenyl, trihalomethylphenyl,
benzyl, phenoxy, ethoxyphenyl, cyanophenyl,
halophenyl, halobenzyl, pyridyl, methoxybenyl, or
pyryl group and the subscript q is 1 or 2. [0238] In
other embodiments, R25 is methyl. [0239] In certain
embodiments, the compound of formula VII comprises a
stereomerically pure S-enantiomer. In other
embodiments, the compound of formula VII''' c in rses
a"s reoierrcal y fe!i?-enantiomer. In yet other
embodiments, the compound of formula VII comprises a
mixture ofS- and i?-enantiomers. [0240] In other
embodiments, the formula is selected from the group
consisting of and salts thereof. [0241] In certain
embodiments, the present invention provides compounds
according to formula (VIII): VIII or a
pharmaceutically acceptable salt, solvate or prodrug
thereof, wherein R21, R22 and W are defined in
paragraph [0215] above and Ar and T are defined below.
[0242] T is a direct bond, (Ci .C5)alkylene, hetero(C
1-C5)alkylene, O, C(O)-(C 5-C7)heterocycloalkylene,
(C1-C4)alkylene-SO2NH, or (C1-C4)alkylene-NHSO2.
[0243] In some embodiments, T is a direct bond,
substituted or unsubstituted (C1-C5)alkyl or
substituted or unsubstituted hetero(C -C5)alkyl.
[0244] Ar is substituted or unsubstituted aryl or
substituted or unsubstituted heteroaryl.' 024 ] - !i n
ber 'a n b Snents, Ar is a benzene, naphthalene,
pyrrole, pyrazole, imidazole, pyrazine, oxazole,
isoxazole, thiazole, furan, thiophene, pyridine,
pyrimidine, pyridazine, benzothiazole, purine,
benzimidazole, benzoxazole, triazole, oxadiazole,
thiadiazole, benzooxadiazole, dibenzofuran, indole,
indazole, carbazole, carboline, isoquinoline,
quinoxaline or quinoline. [0246] In some embodiments,
R22 is ~ ~ C XC~CH3 , [0247] In some embodiments, R21
is -OH. [0248] In certain embodiments, T is a direct
bond and Ar is a substituted or unsubstituted benzene
ring. [0249] In some embodiments, W is phenyl. [0250]
In other embodiments, W is a 5-membered ring selected
from the group consisting of R27 is Ar-T-. [0251] In
certain embodiments, the compound of formula VIII
comprises a stereomerically pure S-enantiomer. In
other embodiments, the compound of formula VIII
comprises a stereomerically pure i?-enantiomer. In yet
other embodiments, the compound of formula VIII
comprises a mixture of S- and i?-enantiomers.r m ed
:ments, the compound is selected from the group
consisting 



of: or a salt thereof. [0253] In certain embodiments,
the present invention provides compounds according to
formula (IX) IX or a pharmaceutically acceptable salt,
hydrate or prodrug thereof, wherein W, T and Ar are as
defined above in formula VIII. [0254] In some
embodiments, the compound has the formula: , or a salt
thereof. [0255] In an embodiment, the compound is
selected from the group consisting of:or a salt
thereof. [0256] In certain embodiments, the present
invention provides compounds, for example, of formula
III, IV, VI, VII, or IX, that include a bioisostere of
-CO2H in place of -CO2H. For illustration, compounds
that include a bioisostere of -CO2H in place of the
-CO H on examplary compound 27.1, described in the
examples below, can include the following: , , and the
like, without limitation, as recognized by those of
skill in the art. See, e.g., The Practice of Medicinal
Chemistry, Wermuth, C.G., Ed., Academic Press: New
York, 1996, incorporated herein by reference in its
entirety. [0257] In certain embodiments, the invention
provides compounds according to the above formulas s o
long as the compound is not one of the following
acids, or salt thereof, including:
3-(4-(4-methoxybenzyloxy)phenyl)pent-4-ynoic acid;
b-ethenyl-4-phenylmethoxy-benzenepropanoic acid;
4-(2-quinolinyhnethoxy)-
b-[4-(2-quinolinylmethoxy)phenyl]-benzenepropanoic
acid; N-[4-(benzoylamino)phenyl]-N-phenyl-glycine;3' 4
\ isopen y xy)beirz ii a )' 3-pnenylpropanoate;
3-(4-isobutoxybenzamido)-3-phenylpropanoate;
(i?)-2-((7i-,^i?)-4-isopropylcyclohexanecarboxamido)-3
-phenylpropanoic acid;
(i?)-3-(4-(benzyloxy)phenyl)-2-(tert-butoxycarbonyl)pr
opanoic acid;
3-(4-chlorophenyl)-3-(furan-2-carboxamido)propanoic
acid;
3-(3,4-dimethoxyphenyl)-3-(furan-2-carboxamido)propano
ic acid;
3-(4-chlorobenzamido)-3-(4-(dimethylamino)phenyl)propa
noic acid; 3-(2-(2-(3,4-dimethylphenoxy)ethylthio)- 1
-benzo [d]imidazol- 1-yl)propanoic acid;
{2-Bromo-4-[(3,4-dichloro-phenyl)-hydrazonomethyl]-6-e
thoxy-phenoxy}-acetic acid;
2-(4-(2-(2-(4-chloropb.enyl)furan-5-carboxaniido)ethyl
)phenoxy)-2-methylpropanoic acid;
5-(3-(3,4-dimethoxyphenyl)-5-(2-fluorophenyl)-4,5-dili
ydropyrazol-l-yl)-5-oxopentanoic acid;
2-(2-(3-(3,4-dihydro-2H-benzo[b][l,4]dioxepin-7-yl)-2-
methyl-4-oxo-4 H-chromen-7- yloxy)acetamido)acetic
acid; 3-(4'-Bromo-biphenyl-4-yl)-4-phenyl-butyric
acid;
3-(4'-Bromo-biphenyl-4-yl)-3-phenylsulfanyl-propionic
acid;
3-(5-(2-chloro-6-fluoro-4-(trifluoromethyl)phenoxy)-2,
4-dinitrophenyl)propanoic acid;
3-(3-(2-chloro-4-(trifluoromethyl)phenoxy)phenyl)propa
noic acid;
3-(4-(4-methoxybenzyloxy)phenyl)pent-4-ynoic acid;
3-(4-(4-methoxybenzyloxy)phenyl)-5-(trimethylsilyl)pen
t-4-ynoic acid;
b,b-dimethyl-4-[[[4-methyl-2-[4-(trifluorometb.yl)phen
yl]-5-thiazolyl]methyl]thio]- benzenepropanoic acid;
or
b-amino-4-[(4-bromo-2,5-dihydro-2-methyl-5-oxo-l-pheny
l-l H-pyrazol-3-yl)methoxy]-3-
methoxy-benzenepropanoic acid. 5.2.2 Preparation of
the Compounds [0258] The compounds of the invention
can be prepared by a variety of synthetic or
semisynthetic techniques. FIG. 1 and the Examples in
Section 6 below provide a variety of synthesis routes
to the compounds provided herein. Appropriate starting
materials can be prepared by techniques known or
apparent to those of skill in the art or the starting
materials may be commercially available. One of skill
in the art will understand that the synthetic routes
can be modified to use different starting materials or
alternative reagents and that suitable adjustments in
conditions (e.g., temperatures, solvents, etc.) can be
made to accomplish the desired transformations.
Additionally, one of skill in the art will recognize
that protecting groups may be necessary for the
preparation of certain compounds and will_ ni ' t e
aware I "se !co tbn's"x!Onpatible with a selected
protecting group. Accordingly, the exemplary methods
and the examples described herein are illustrative of
the present invention and are not to be construed as
limiting the scope thereof. 5.2.3 Compositions [0259]
In another aspect, the invention provides
pharmaceutical compositions suitable for
pharmaceutical use comprising one or more compounds of
the invention and a pharmaceutically acceptable
carrier, excipient or diluent. [0260] The term
"composition" a s used herein is intended to encompass
a product comprising the specified ingredients (and in
the specified amounts, if indicated), as well as any
product which results, directly or indirectly, from
combination of the specified ingredients in the
specified amounts. By "pharmaceutically acceptable" it
is meant that the carrier or excipient is compatible
with the other ingredients of the formulation and not
deleterious to the recipient thereof. [0261] In
certain embodiments, the present invention provides a
pharmaceutical composition comprising a compound of
formula II, wherein R22 comprises an alkynyl
containing Si, and where R21, L, Y, and W are as
defined above in formula II. [0262] In some
embodiments, the Si atom is substituted with up to
three alkyl groups. [0263] In some embodiments, R22 is
C-Si (CH3)3 [0264] Composition formulation may improve
one or more pharmacokinetic properties (e.g., oral
bioavailability, membrane permeability) of a compound
of the invention (herein referred to as the active
ingredient). [0265] The pharmaceutical compositions
for the administration of the compounds of this
invention may conveniently be presented in unit dosage
form and may be prepared by any of the methods well
known in the art. All methods include the step of
bringing the active ingredient into association with
the carrier which constitutes one or more accessory
ingredients. In general, the pharmaceutical
compositions are prepared by uniformly and intimately
bringing the active ingredient into association with a
liquid carrier or a finely divided solid carrier or
both, and then, if necessary, shaping the product into
the desired formulation. In the pharmaceutical
composition the active object compound is included in
an amount sufficient to produce the desired effect
upon the process or condition of diseases. [0266] The
pharmaceutical compositions containing the active
ingredient may be in a form suitable for oral use, for
example, a s tablets, troches, lozenges, aqueous or
oily suspensions, dispersible powders or granules,
emulsions, hard or soft capsules, or syrups or"e rs'.'
i pos ionSin (d.d.;Fororal use may be prepared
according to any method known to the art for the
manufacture of pharmaceutical compositions. Such
compositions may contain one or more agents selected
from sweetening agents, flavoring agents, coloring
agents and preserving agents in order to provide
pharmaceutically elegant and palatable preparations.
Tablets contain the active ingredient in admixture
with other non-toxic pharmaceutically acceptable
excipients which are suitable for the manufacture of
tablets. These excipients may be, for example, inert
diluents, such as calcium carbonate, sodium carbonate,
lactose, calcium phosphate or sodium phosphate;
granulating and disintegrating agents, for example,
corn starch, or alginic acid; binding agents, for
example starch, gelatin or acacia, and lubricating
agents, for example magnesium stearate, stearic acid
or talc. The tablets may be uncoated or they may be
coated by known techniques to delay disintegration and
absorption in the gastrointestinal tract and thereby
provide a sustained action over a longer period. For
example, a time delay material such as glyceryl
monostearate or glyceryl distearate may be employed.
They may also be coated by the techniques described in
U.S. Patent Nos. 4,256,108; 4,166,452 and 4,265,874 to
form osmotic therapeutic tablets for control release.
[0267] Formulations for oral use may also be presented
as hard gelatin capsules wherein the active ingredient
is mixed with an inert solid diluent, for example,
calcium carbonate, calcium phosphate or kaolin, or as
soft gelatin capsules wherein the active ingredient is
mixed with water or an oil medium, for example peanut
oil, liquid paraffin, or olive oil. [0268] Aqueous
suspensions contain the active materials in admixture
with excipients suitable for the manufacture of
aqueous suspensions. Such excipients are suspending
agents, for example sodium carboxymethylcellulose,
methylcellulose, hydroxypropylmethylcellulose, sodium
alginate, polyvinyl-pyrrolidone, gum tragacanth and
gum acacia; dispersing or wetting agents may b e a
naturally-occurring phosphatide, for example lecithin,
or condensation products of an alkylene oxide with
fatty acids, for example polyoxy-ethylene stearate, or
condensation products of ethylene oxide with long
chain aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products
of ethylene oxide with partial esters derived from
fatty acids and a hexitol such as polyoxyethylene
sorbitol monooleate, or condensation products of
ethylene oxide with partial esters derived from fatty
acids and hexitol anhydrides, for example polyethylene
sorbitan monooleate. The aqueous suspensions may also
contain one or more preservatives, for example ethyl,
or n-propyl, p-hydroxybenzoate, one or more coloring
agents, one or more flavoring agents, and one or more
sweetening agents, such as sucrose or saccharin.02(9]'
"8 Jly suspensions -may be formulated by suspending
the active ingredient in a vegetable oil, for example
arachis oil, olive oil, sesame oil or coconut oil, or
in a mineral oil such as liquid paraffin. The oily
suspensions may contain a thickening agent, for
example beeswax, hard paraffin or cetyl alcohol.
Sweetening agents sucli as those set forth above, and
flavoring agents may be added to provide a palatable
oral preparation. These compositions may be preserved
by the addition of an anti-oxidant such as ascorbic
acid. [0270] Dispersible powders and granules suitable
for preparation of an aqueous suspension by the
addition of water provide the active ingredient in
admixture with a dispersing or wetting agent,
suspending agent and one or more preservatives.
Suitable dispersing or wetting agents and suspending
agents are exemplified by those already mentioned
above. Additional excipients, for example sweetening,
flavoring and coloring agents, may also be present.
[0271] The pharmaceutical compositions of the
invention may also be in the form of oil-in-water
emulsions. The oily phase may be a vegetable oil, for
example olive oil or arachis oil, or a mineral oil,
for example liquid paraffin or mixtures of these.
Suitable emulsifying agents may be naturally-occurring
gums, for example gum acacia or gum tragacanth,
naturally-occurring phosphatides, for example soy
bean, lecithin, and esters or partial esters derived
from fatty acids and hexitol anhydrides, for example
sorbitan 



monooleate, and condensation products of the said
partial esters with ethylene oxide, for example
polyoxyethylene sorbitan monooleate. The emulsions may
also contain sweetening and flavoring agents. [0272]
Syrups and elixirs may be formulated with sweetening
agents, for example glycerol, propylene glycol,
sorbitol or sucrose. Such formulations may also
contain a demulcent, a preservative and flavoring and
coloring agents. [0273] The pharmaceutical
compositions may be in the form of a sterile
injectable aqueous or oleagenous suspension. This
suspension may be formulated according to the known
art using those suitable dispersing or wetting agents
and suspending agents which have been mentioned above.
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-butane diol. Among
the acceptable vehicles and solvents that may be
employed are water, Ringer's solution and isotonic
sodium chloride solution. In addition, sterile, fixed
oils are conventionally employed as a solvent or
suspending medium. For this purpose any bland fixed
oil may be employed including synthetic mono- or
diglycerides. In addition, fatty acids such as oleic
acid find use in the preparation of injectables.!.'"
27IkI-]' l a cei tc compositions may also be
administered in the form of suppositories for rectal
administration of the drug. These compositions can be
prepared by mixing the drug with a suitable
non-irritating excipient which is solid a t ordinary
temperatures but liquid at the rectal temperature and
will therefore melt in the rectum to release the drug.
Such materials are cocoa butter and polyethylene
glycols. [0275] For topical use, creams, ointments,
jellies, solutions or suspensions, etc., containing
the compounds of the invention are employed. As used
herein, topical application is also meant to include
the use of mouthwashes and gargles. [0276] The
pharmaceutical compositions and methods of the
invention may further comprise other therapeutically
active compounds, as noted herein, useful in the
treatment of type II diabetes, obesity, hyperglycemia,
glucose intolerance, insulin resistance,
hyperinsulinemia, hypercholesterolemia, hypertension,
hyperlipoproteinemia, hyperlipidemia,
hypertriglylceridemia, dyslipidemia, metabolic
syndrome, syndrome X, cardiovascular disease,
atherosclerosis, kidney disease, ketoacidosis,
thrombotic disorders, nephropathy, diabetic
neuropathy, diabetic retinopathy, sexual dysfunction,
dermatopathy, dyspepsia, hypoglycemia, cancer and
edema. 5.2.4 Methods ofUse [0277] In another aspect,
the invention provides methods of treating or
preventing a disease or condition selected from the
group consisting of type II diabetes, obesity,
hyperglycemia, glucose intolerance, insulin
resistance, hyperinsulinemia, hypercholesterolemia,
hypertension, hyperlipoproteinemia, hyperlipidemia,
hypertriglylceridemia, dyslipidemia, metabolic
syndrome, syndrome X , cardiovascular disease,
atherosclerosis, kidney disease, ketoacidosis,
thrombotic disorders, nephropathy, diabetic
neuropathy, diabetic retinopathy, sexual dysfunction,
dermatopathy, dyspepsia, hypoglycemia, cancer and
edema, comprising administering to a subject in need
thereof a therapeutically effective amount of a
compound or composition of the invention. [0278] In
one embodiment, the disease or condition is type II
diabetes. [0279] In another aspect, the present
invention provides a method for treating a disease or
condition responsive to the modulation of GPR40
comprising administering to a subject in need thereof
a therapeutically effective amount of a compound or
composition of the invention. [0280] In some
embodiments, the disease or condition is selected from
the group consisting of type II diabetes, obesity,
hyperglycemia, glucose intolerance, insulin
resistance, hyperinsulinemia, hypercholesterolemia,
hypertension, hyperlipoproteinemia,' n perlipidemra v
yperaiglyicerraemia, dyslipidemia, metabolic syndrome,
syndrome X, cardiovascular disease, atherosclerosis,
kidney disease, ketoacidosis, thrombotic disorders,
nephropathy, diabetic neuropathy, diabetic
retinopathy, sexual dysfunction, dermatopathy,
dyspepsia, hypoglycemia, cancer and edema. [0281] In
certain embodiments, the disease or condition is type
II diabetes. [0282] In some embodiments, the disease
or condition is obesity. [0283] In some embodiments,
the disease or condition is hyptertension. [0284] In
some embodiments of administering the compounds or
compositions or the invention, the compound or
composition is administered orally. [0285] In other
embodiments, the compound or composition is
administered parentally. [0286] In other embodiments,
the compound or composition is administered in
combination with a second therapeutic agent. [0287] In
other embodiments, the second therapeutic agent is an
insulin sensitizing agent, such as metformin or a
thiazolidinedione, for example. [0288] In another
aspect, the invention provides methods of treating or
preventing a disease or disorder responsive to
modulation of GPR40 comprising administering to a
subject having such a disease or disorder, a
therapeutically effective amount of one or more of the
subject compounds or compositions. [0289] In yet
another aspect, the invention provides methods of
treating or preventing a GPR40-mediated condition,
disease or disorder comprising administering to a
subject having such a condition, disease or disorder,
a therapeutically effective amount of one or more of
the subject compounds or compositions. [0290] In yet
another aspect, the invention provides methods of
modulating GPR40 comprising contacting a cell with one
or more of the subject compounds or compositions.
[0291] For example, in some embodiments, a cell that
constitutively expresses GPR40 is contacted with one
or more of the subject compounds or compositions.
[0292] In certain embodiments, a cell to be contacted
can be made to express or overexpress GPR40, for
example, by expressing GPR40 from heterologous nucleic
acid introduced into the cell or, as another example,
by upregulating the expression of GPR40 from nucleic
acid endogenous to the cell. [0293] Depending on the
disease to be treated and the subject's condition, the
compounds of the invention may be administered by
oral, parenteral (e.g., intramuscular,
intraperitoneal, intravenous, ICV, intracisternal
injection or infusion, subcutaneous injection or
implant), inhalation, nasal, vaginal, rectal,
sublingual, or topical (e.g., transdermal ,
local)""romtes- 'a( imii isli:ation"i ''may';ibe
formulated, alone or together, in suitable dosage unit
formulations containing conventional non-toxic
pharmaceutically acceptable carriers, adjuvants and
vehicles appropriate for each route of administration.
The invention also contemplates administration of the
compounds of the invention in a depot formulation, in
which the active ingredient is released over a defined
time period. [0294] In the treatment or prevention
type II diabetes, obesity, hyperglycemia, glucose
intolerance, insulin resistance, hyperinsulinemia,
hypercholesterolemia, hypertension,
hyperlipoproteinemia, hyperlipidemia,
hypertriglylceridemia, dyslipidemia, metabolic
syndrome, syndrome X, cardiovascular disease,
atherosclerosis, kidney disease, ketoacidosis,
thrombotic disorders, nephropathy, diabetic
neuropathy, diabetic retinopathy, sexual dysfunction,
dermatopathy, dyspepsia, hypoglycemia, cancer and
edema or other conditions or disorders associated with
GPR40, an appropriate dosage level will generally be
about 0.001 to 100 mg per kg patient body weight per
day which can be administered in single or multiple
doses. Preferably, the dosage level will be about 0.01
to about 25 mg/kg per day; more preferably about 0.05
to about 10 mg/kg per day. A suitable dosage level may
be about 0.01 to 25 mg/kg per day, about 0.05 to 10
mg/kg per day, or about 0.1 to 5 mg/kg per day. Within
this range the dosage may be 0.005 to 0.05, 0.05 to
0.5 or 0.5 to 5.0 mg/kg per day. For oral
administration, the compositions are preferably
provided in the form of tablets containing 1.0 to 1000
milligrams of the active ingredient, particularly 1.0,
5.0, 10.0, 15.0. 20.0, 25.0, 50.0, 75.0, 100.0, 150.0,
200.0, 250.0, 300.0, 400.0, 500.0, 600.0, 750.0,
800.0, 900.0, and 1000.0 milligrams of the active
ingredient for the symptomatic adjustment of the
dosage to the patient to be treated. The compounds may
be administered on a regimen of 1 to 4 times per day,
preferably once or twice per day. [0295] It will be
understood, however, that the specific dose level and
frequency of dosage for any particular patient may be
varied and will depend upon a variety of factors
including the activity of the specific compound
employed, the metabolic stability and length of action
of that compound, the age, body weight, general
health, sex, diet, mode and time of administration,
rate of excretion, drug combination, the severity of
the particular condition, and the host undergoing
therapy. [0296] The compounds of the invention can be
combined or used in combination with other agents
useful in the treatment, prevention, suppression or
amelioration of the diseases or conditions for which
compounds of the invention are useful, including type
II diabetes, obesity, hyperglycemia, glucose
intolerance, insulin resistance, hyperinsulinemia,
hypercholesterolemia, hypertension,
hyperlipoproteinemia, hyperlipidemia,
hypertriglylceridemia, dyslipidemia, metabolic
syndrome, syndrome X, cardiovascular" i ea e'" aitne:
sC':Br s " ney - sease, ketoacidosis, thrombotic
disorders, nephropathy, diabetic neuropathy, diabetic
retinopathy, sexual dysfunction, dermatopathy,
dyspepsia, hypoglycemia, cancer and edema. Such other
agents, or drugs, may be administered, by a route and
in an amount commonly used therefor, simultaneously or
sequentially with a compound of the invention. When a
compound of the invention is used contemporaneously
with one or more other drugs, a pharmaceutical
composition containing such other drugs in addition to
the compound of the invention is preferred.
Accordingly, the pharmaceutical compositions of the
invention include those that also contain one or more
other active ingredients or therapeutic agents, in
addition to a compound of the invention. [0297]
Examples of other therapeutic agents that may be
combined with a compound of the invention, either
administered separately or in the same pharmaceutical
compositions, include, but are not limited to: (a)
cholesterol lowering agents such as HMGCoA reductase
inhibitors (e.g., lovastatin, simvastatin,
pravastatin, fluvastatin, atorvastatin and other
statins), bile acid sequestrants (e.g., cholestyramine
and colestipol), vitamin B3 (also known as nicotinic
acid, or niacin), vitamin B6 (pyridoxine), vitamin B1
(cyanocobalamin), fibric acid derivatives (e.g.,
gemfibrozil, clofibrate, fenofibrate and
benzafibrate), probucol, nitroglycerin, and inhibitors
of cholesterol absorption (e.g., betasitosterol and
acylCoA-cholesterol acyltransferase (ACAT) inhibitors
such as melinamide), HMG-CoA synthase inhibitors,
squalene epoxidase inhibitors and squalene synthetase
inhibitors; (b) antithrombotic agents, such as
thrombolytic agents (e.g., streptokinase, alteplase,
anistreplase and reteplase), heparin, hirudin and
warfarin derivatives, b-blockers (e.g., atenolol),
b-adrenergic agonists (e.g., isoproterenol), ACE
inhibitors and vasodilators (e.g., sodium
nitroprusside, nicardipine hydrochloride,
nitroglycerin and enaloprilat); and (c) anti-diabetic
agents such as insulin and insulin mimetics,
sulfonylureas (e.g., glyburide, meglinatide),
biguanides, e.g., metformin (Glucophage(r)),
a-glucosidase inhibitors (acarbose), insulin
sensitizers, e.g., thiazolidinone compounds,
rosiglitazone (Avandia(r)), troglitazone (Rezulin ),
ciglitazone, pioglitazone (Actos(r)) and englitazone. 



[0298] The weight ratio of the compound of the
invention to the second active ingredient may be
varied and will depend upon the effective dose of each
ingredient. Generally, an effective dose of each will
be used. Combinations of a compound of the invention
and other active ingredients will generally also be
within the aforementioned range, but in each case, an
effective dose of each active ingredient should be
used. [0299] In another aspect, the present invention
provides a method for modulating circulating insulin
concentration in a subject, comprising administering a
compound or composition of the invention.i , , '
30t)J' " ! r'~ i4'n::'sC) 'ffle e h1)b' tm!bnts, the
insulin concentration is increased. [0301] In other
embodiments, the insulin concentration is decreased.
[0302] In certain embodiments, a compound, or
composition comprising a compound, according to
formula II wherein R22 comprises an alkylyl containing
Si, and where R21, L, Y, and W are as defined above in
formula II, may be used. [0303] In some embodiments,
the Si atom is substituted with up to three alkyl
groups. [0304] In some embodiments, R22 is C-Si (CH3 )
3 [0305] The following examples are offered by way of
illustration and are not intended to limit the scope
of the invention. Those of skill in the art will
readily recognize a variety of noncritical parameters
that could be modified to yield essentially similar
results. 6. EXAMPLES 6.1 Example 1 [0306] This example
illustrates the preparation of
(35^-3-(4-Hydroxy-phenyl)-hex- 4-ynoic acid methyl
ester. Scheme 1.1 1.1 [0307]
5-(4-Hydroxy-benzyIidene)-2,2-dimethyI-[l,3]dioxane-4,
6-dione (l.l). Condensation with Meldrum's acid is
carried out according to the method of Bigi et. al.
(2001) Tetr. Lett. 42: 5203-5205. A 2L pear-shaped
flask was charged with 4-hydroxybenzaldehyde (50 g,
409 mmol) and water (400 mL). The flask was placed in
a water bath at 75 C and Meldrum's acid (62 g, 430
mmol) was added as a slurry in 400 mL of water. The
reaction mixture was agitated for 2h then cooled in an
ice bath for 2 hours. The product was collected by
filtration and rinsed with cold water. After drying
thoroughly, 95 g (94%) of adduct 1.1 was obtained as a
fine yellow powder. 1H NMR(500MHz)(DMSOck) d 9.75 (br
s, IH); 8.27 (s, IH); 8.24 (d, 2H, J=IO Hz); 6.98 (d,
2H, J=IO Hz);.1.76 (s, 6H). MS ESI (pos.) m/e: 519.0
(2M + Na).Scheme 1.2 1.1 1.2 [0308]
(+/-)-5-[l-(4-Hydroxy-phenyl)-but-2-ynyl]-2,2-dimethyl
-[l,3]dioxane-4,6- dione (1.2). An oven-dried 3L
3-neck flask equipped with a mechanical stirrer,
nitrogen inlet, nitrogen outlet and placed in a
room-temperature water bath. After purging with
nitrogen for 20 minutes, a solution of
1-propynylmagnesium bromide in THF (0.5 N, 600 mL) was
added by cannula. In a separate oven-dried and
nitrogen-flushed 500 mL RB flask, compound 1.1 (35 g,
142 mmol) was dissolved in anhydrous THF (350 mL) with
gentle warming. The solution of 1.1 was then added
over 15 minutes. Over the course of the addition, the
reaction mixture changed to a thick, yellow
suspension. After the addition was complete, the
reaction mixture was stirred for 15 minutes and then
quenched with aqueous NH4Cl (0.6N, 750 mL) and diluted
with hexanes (800 mL). The layers were separated and
the organic layer discarded. The aqueous layer was
acidified to pH ~2 with saturated aqueous KHSO4 and
extracted with ethyl acetate (2 x 400 mL). The
combined extracts were washed with saturated brine,
dried over MgSO4, filtered, and concentrated to a
light yellow solid (37 g, 91%). 1H
NMR(500MHz)(acetone-d 6) d 8.26 (s, IH); 7.39 (d, 2H,
J=8.5 Hz); 6.76 (d, 2H, J=8.4 Hz); 4.73 (br s, IH);
4.46 (d, IH, J=2.4 Hz); 1.82 (s, 3H); 1.81 (s, 3H);
1.64 (s, 3H). MS ESI (pos.) m/e: 599.0 (2M + Na).
Scheme 1.3 1.2 1.3 [0309]
(+/-)-3-(4-Hydroxy-phenyl)-hex-4-ynoic acid (1.3). A
IL RB flask was charged with compound 1.2 (37 g),
diethyl ketone (160 mL), and water (80 mL). The
suspension was heated to reflux for 48h. After
cooling, the aqueous layer was saturated"' th! a l s n
s pa :T ie::drganic layer was dried over MgSO4,
filtered, and concentrated to a light brown oil which
was crystallized from hot ethyl acetate:hexanes (1:2).
After collecting and drying, the product was obtained
as an off-white powder (20.3 g, 77%). 1H
NMR(SOOMHZ)(DMSO-^ 6) d 12.2 (s, IH); 9.27 (s, IH);
7.12 (d, 2H, J=8.5 Hz); 6.67 (d, 2H, J=8.6 Hz); 3.87
(m, IH); 2.54 (m, 2H); 1.82 (d, 3H, J=2.4 Hz). MS ESI
(pos.) m/e: 205.1 (M + H); 227.1 (M + Na). Scheme 1.4
1.3 1.4 [0310] ( S)-3-(4-Hydroxy-phenyl)-hex-4-ynoic
acid (1.4). A 5L RB flask was charged with compound
1.3 (66.4 g, 325 mmol) and 2-propanol (1 L) and then
heated to 70 0C. (IS, 2R)- l-amino-2-indanol (46.1 g,
309 mmol) was dissolved in 2-propanol (1 L) with
gentle warming. The solution of amine was added to the
dissolved carboxlic acid and the resulting solution
was allowed to cool to room temperature. After 16h,
the crystals were collected and dried. The salt was
re-suspended in 2 L of 2-propanol and dissolved by
heating to reflux. After allowing to cool to room
temperature, the salt was collected after 16h. A small
sample of the salt was decomposed with aqueous acid
and the free carboxylic acid was analyzed by chiral
HPLC (Daicel ChiralPAK AD-H column, eluant: 0.1% TFA
in 90:10 hexanes:2-propanol) and was found to have 75%
ee. The salt was re-suspended in 1.5 L of2-propanol
and dissolved by heating to reflux. After allowing to
cool to room temperature, the salt was collected after
16h. This material was found to have 96% ee by chiral
HPLC. This material was suspended in ethyl acetate
(300 mL) and water (100 mL). Saturated aqueous KHSO4
(100 mL) was added with vigorous mixing. After two
clear layers were obtained, the layers were separated
and the aqueous layer extracted with ethyl acetate
(100 mL). The combined extracts were washed with
saturated brine, dried over MgSO4, filtered, and
concentrated to a light yellow oil which crystallized
on drying in vacuo. Compound 1.4 was obtained as an
off-white solid (23.5 g, 35%).Scheme 1.5 1.4 [0311] (
)-3-(4-Hydroxy-pkenyl)-hex-4-ynoic acid methyl ester
(1). Phenol 1.4 (23.5 g, 115 mmol) was dissolved in
acetone (230 niL) and treated with KHCO3 (11.5 g, 115
mmol). After 15 minutes, methyl iodide (5 mL, 80 mmol)
was added, and the reaction stirred at 40 C for 14h.
An additional portion of methyl iodide (3 mL, 48 mmol)
was added and heating was continued for 24h. Potassium
salts were removed by filtration and thoroughly rinsed
with acetone. The filtrate was concentrated to an oil
which was purified by filtration through a 1 cm plug
of silica gel. Elution with 2.5% MeOH in
dichloromethane followed by concentration provided
phenol 1 (21.5 g, 85%) as a light yellow oil. 1H
NMR(500MHz)(acetone-J 6) d 8.2 (br s, IH); 7.20 (d,
2H, J=9.5 Hz); 6.77 (d, 2H, J=9.0 Hz); 3.98 (m, IH);
3.60 (s, 3H); 2.65 (m, 2H); 1.78 (d, 3H, J=2.5 Hz). MS
ESI (pos.) m/e: 219.1 (M + H); 241.1 (M + Na). 6.2
Example 2 [0312] This example illustrates the
preparation of (3$-3-[4-(4'-Trifluoromethylbiphenyl-
3-ylmethoxy)-phenyl]-hex-4-ynoic acid sodium salt.
Scheme 2.1 [0313] 3-(4-Trifluoromethylphenyl)-benzoic
acid (2.1). The Suzuki coupling was carried out
according to the method of Dyer et al. (2001)
TetrahedronLetters 42: 1765- 1767. Commercially
available 4-(Trifluoromethyl)phenylboronic acid (15g,
78.7 mmol) and 3-bromobenzoic acid (15.Ig, 75 mmol)
were suspended in 2-propanol:water (1:4, 72 mL). 10%
Pd/C (1.5g) was added followed by aqueous Na2CO3 (39
mL, 20% by wt). Theu i in M 'C for 4 hours. The
precipitate was filtered and rinsed with 20% aqueous
Na2CO3 solution. The filtrate was diluted with water
and acidified to pH=2. The white solid was filtered
and dried in vacuo. The crude material (2.1) (19.69g)
was used in the next step without further
purification. Scheme 2.2 [0314]
3-(4-TrifluoromethyIphenyI)-benzyl alcohol (2.2). The
carboxylic acid 2.1 (13.3g, 50mmol) in anhydrous THF
(10OmL)was added dropwise to LiAlH4 (2.9g, 75 mmol) in
anhydrous THF (15OmL)at 00C over 30 minutes. The
resulting mixture was slowly warmed to room
temperature and stirred for 4 hours. The reaction was
slowly quenched with water (2.9mL) at 0C, 15% NaOH
aqueous solution (2.9mL) and another portion of water
(8.7mL). The mixture was dried over Na2SO4 and
concentrated to give a white solid (11.9g). The crude
product (2.2) was used in the next step without
further purification. Scheme 2.3 [0315]
3-(4-Trifluoromethylphenyl)-benzyl chloride (2.3). The
alcohol 2.2 (15g, 59.5mmol) was dissolved in anhydrous
dichloromethane (10OmL). Thionyl chloride (1OmL) was
slowly added dropwise to the above solution. The
resulting mixture was stirred at room temperature for
24 hours. The organic solvent was removed under vacuo.
The residue was then purified by flash chromatography
(SiO2 gel 60, eluted with 20% DCM in hexanes).
Fractions containing the desired product 2.3 were
combined and concentrated to"awhite sb l J R-^OOMHz)
(CDCl3) d 7.73 (4H s); 7.65 (IH, s); 7.58 (IH, s);
7.52-7.28 (2H, m); 4.69 (2H, s). Scheme 2.4 [0316]
5S>3-[4-(4'-Trifluoromethyl-biphenyl-3-yImethoxy)-phen
yl]-hex-4- ynoic acid methyl ester (2.4). Benzyl
chloride 2.3 (28.0 g, 103 mmol) and phenol 1 (21.5 g,
98 mmol) were dissolved in acetone (150 mL) and
treated with Cs2CO3 (39.9 g, 122 mmol). The reaction
was stirred at 50 0C for 16 h then filtered and
concentrated to an pale yellow oil which was purified
by column chromatography (silica gel, 33% to 66%
dichloromethane in hexanes). Eluant containing
compound 2.4 was concentrated to a colorless oil (40.0
g, 92%). Scheme 2.4 [0317]
5S>3-[4-(4'-Trifluoromethyl-biphenyl-3-ylmethoxy)-phen
yl]-hex-4- ynoic acid sodium salt (2). Methyl ester
2.4 was dissolved in diethyl ether (50 mL).'"Sodium e
ysila c a >7 :ifg, 7 mmol) was added in one portion
and the reaction mixture stirred for 48h. The
precipitate was collected by filtration and
recrystallized from ethyl acetate:hexanes. After
drying in vacuo, the desired sodium salt was obtained
as a white powder (1.3 g). 1H NMR (500MHz) (CD3OD) d
7.82 (d, 2H, J=8.5 Hz); 7.75-7.73 (m, 3H); 7.62 (m,
IH); 7.32 (d, 2H, J=8.5 Hz); 6.94 (d, 2H, J=8.5 Hz);
5.15 (s, 2H); 4.03 (m, IH); 2.52 (dd, IH, J=8.2, 14.5
Hz); 2.45 (dd, IH, J-7.0, 14.0 Hz); 1.79 (d, 3H, =2.5
Hz). 6.3 Example 3 Scheme 3.1 3.1 3.2 



[0318] 5
>3-[4-(4-Methyl-2-p-tolyl-thiazoI-5-ylmethoxy)-phenyl]
-hex-4-ynoic acid methyl ester (3.2). Compound 3.1 was
prepared according to the method described in Example
2 starting from the commercial available
4-methyl-2-(4-methylphenyl)-l,3- thiazole-5-carboxylic
acid. The chloride 3.1 (250 mg, 1.1 mmol) and phenol 1
(230 mg, 1.1 mmol) were dissolved in anhydrous DMF (5
mL). Finely powdered Cs2CO3 (650 mg, 2.2 mmol) was
then added and the reaction mixture was stirred at
room temperature for 14 h. The reaction was poured
into water and extracted with ethyl acetate (15mL x
3). The organic phases were combined, dried over Na2SO
, and concentrated in vacuo to a residue which was
used in the next step without further
purification.Scheme 3.1 3.2 [0319]
fS)-3-[4-(4-Methyl-2-p-tolyI-thiazol-5-ylmethoxy)-phen
yl]-hex-4-ynoic acid (3). Ester 3.2 was dissolved in
THF/MeOH/10% NaOH(aq) (1:1:1) solution (15mL). After
stirring at room temperature over 30 minutes, the
mixture was acidified with IN HCl (aq.) until pH = 4.
The aqueous phase was extracted with ethyl acetate and
the combined organic phases were dried over Na2SO4 and
concentrated. The crude residue was triturated with
20% ethyl acetate in hexanes (20 mL). The precipitate
was filtered and compound 3 was acquired as a pale
yellow powder (315 mg, 0.8 mmol). MS ESI m/e: 406
(M-H). 1H NMR (500MHz) (CDCl3) d 7.86 (2H, d, J=7.5
Hz); 7.36 (2H, d, J 9 Hz); 7.26 (2H d, J=8 Hz); 6.96
(2H, d, J=8.5 Hz); 5.18 (2H, s); 4.1 (IH, m); 2.77
(2H, m); 2.52 (3H, s); 2.42 (3H, s); 1.86 (3H, s). 6.4
Example 4 [0320] This example illustrates the
preparation of 3-{4-[2-(2,6-Dichlorobenzyl)-
thiazol-4-ylmethoxy]-phenyl}-hex-4-ynoic acid. Scheme
4.1 4.1 1.3 [0321]
3-{4-[2-(2,6-Dichloro-benzyI)-thiazol-4-yImethoxy]-phe
nyI}-hex-4-ynoic acid (4). Preparation of thiazole 4.1
was carried out according to the method of Bordwell
et9 r t - m c L2-. 792-797. Compound4.1 (58mg, 0.2
mmol) and phenol 1 (43.6 nig, 0.2 mmol) were dissolved
in anhydrous DMF (2 mL) and treated with finely
powdered Cs2CO3 (65 mg, 0.22 mmol). The reaction
mixture was stirred at room temperature for 14 hours.
The reaction was poured into water and extracted with
ethyl acetate (10 mL x 3). The combined organic phases
were dried over Na2SO4, concentrated in vacuo and the
residue dissolved in THF/MeOH/10% NaOH(aq) (1:1:1)
solution (6 mL). The resulting mixture was stirred at
room temperature for 30 minutes. The mixture was
acidified with IN HCl(aq.) until pH 4. The aqueous
phase was extracted with ethyl acetate. The organic
phases were combined, dried over Na2SO4, and
concentrated in vacuo. The crude residue was
triturated with 20% ethyl acetate in hexanes (10 mL).
The precipitate was filtered and acid 4 was acquired
as a pale yellow powder (55 mg, 0.12 mmol). MS ESI
m/e: 460 (M-H). 1HNMR (400MHz) (CDCl3) d 7.40-7.19
(6H, m); 6.94-6.79 (2H, m); 5.18 (2H, s); 4.73 (2H,
s); 4.1-4.06 (IH, m); 2.77 (2H, m); 1.85 (3H, s). 6.5
Example 5 [0322] This example illustrates the
preparation of 3-[4-(2-Methyl-5-phenylfuran-
3-ylmethoxy)-phenyl]-hex-4-ynoic acid. Scheme 5.1 5.1
1.3 [0323]
3-[4-(2-Methyl-5-phenyI-furan-3-ylmethoxy)-phenyl]-hex
-4-ynoic acid (5). The Mitsunobu reaction was carried
out according to the method of Mik et al. (2003) J.
Med. ChemLb: 1523-1530. Commercially available 5.1
(37.6 mg, 0.2 mmol), PPh3 (52 mg, 0.2 mmol) and phenol
1.3 (43.6 mg, 0.2 mmol) were added to anhydrous THF (3
mL). DEAD (45 mL, 0.22 mmol) was then added dropwise.
The reaction mixture was stirred at room temperature
over 14 hours. The reaction was then extracted with
ethyl acetate (1OmL x 3). The organic phases were
combined, dried over Na2SO4, and concentrated in
vacuo. The resulting residue was dissolved in
THF/MeOH/10% NaOH(aq) (1:1:1) solution (6 mL). The
resulting mixture was stirred at room temperature over
30n u "'"minute's ie s ltn ture-w s stirred at room
temperature for 30 minutes. The mixture was acidified
with IN HCl(aq.) until pH = 4. The aqueous phase was
extracted with ethyl acetate. The organic phases were
combined, dried over Na2SO4, and concentrated in
vacuo. The crude product was triturated in 20% ethyl
acetate in hexanes (10 mL). The precipitate was
filtered and compound 5 was obtained as a white powder
(35 mg, 0.9 mmol). M S ESI m/e: 375 (M-H). 1H NMR
(500MHz) (CDCl3) d 7.65 (2H, d, J=8 Hz); 7.40-7.24
(5H, m); 6.96 (2H, d, J=8.5 Hz); 6.68 (IH, s); 4.88
(2H, s); 4.1 (IH, s); 2.77 (2H, m); 2.4 (3H, s); 1.86
(3H, s). 6.6 Example 6 [0324] The following compounds
were prepared by methods similar to those described in
Example 2. TABLE 1 [0325] NMR and MS data for
compounds 6.13 and 6.14 are as follows:6.13 [0326] 1H
NMR (400MHz) ((CD3)2SO) d 12.4 (s, IH), 7.52 (d, 2H, J
= 8.1 Hz), 7.48 (d, 2H, J = 8.1 Hz), 7.28-7.34 (m,
3H), 7.17 (s, IH), 7.08 (d, IH, J = 8.1 Hz), 6.98 (d,
2H, J 8.2 Hz), 5.12 (s, 2H), 4.08 (q, 2H5J = 7.0 Hz),
3.95 (m, IH), 2.50-2.60 (m, 2H), 1.78 (s, 3H), 1.27
(t, 3H, J = 7.0 Hz). [M+H]+ Calculated for C27H25ClO4
: 449.1. Found 449.1. 6.14 [0327] 1H NMR (400MHz)
((CD3)2SO) d 12.4 (s, IH), 7.52 (d, 2H, J = 8.0 Hz),
7.46 (d, 2H, J = 8.6 Hz), 7.30 (d, 2H, J = 8.8 Hz),
7.46 (d, 2H, J =6.0 Hz), 6.98-7.01 (m, 3H), 6.91-6.98
(m, 3H), 5.13 (s, 2H), 3.92-4.04 (m, 3H), 2.61 (d, 2H,
J = 7.6 Hz), 2.29 (s, 3H), 1.79 (d, 2H, J =2.0 Hz),
1.59-1.66 (m, 2H), 1.34-1.40 (m, 2H), 0.88 (t, 3H, J
=7.6 Hz). [M+Na] + Calculated for C30H32O4 : 471 .1.
Found 471.1. 6.7 Example 7 [0328] The following
compounds were prepared by methods similar to those
described in Example 2.TABLE 2 6.8 Example 8 [0329]
The following compounds were prepared by methods
similar to those described in Example 3. TABLE 36.9
Example 9 [0330] The following compounds were prepared
by methods similar to those described in Example 3.
TABLE 4 6.10 Example 10 [0331] The following compounds
were prepared by methods similar to those described in
Examples 3-5. The carboxylic acids corresponding to
10.2 and 10.5 were prepared according to the method o
f Huang et al. (2003) J. Amer. Chem. Soc. 22: 6653-
6655, and Admas et al. (1973) Org. Synth. Coll. Vol.
V: 107, 109, respectively.TABLE 5 6.11 Example 11
[0332] The following compounds were prepared by
methods similar to those described in Examples
3-5.[0333] This example illustrates the preparation of
(- /-)-3-(4-[(4- methoxyphenyl)methoxy]-
phenyl)-hex-4-ynoic acid. Scheme 12.1 12.1 [0334]
4-[(4-methoxyphenyl)methoxy]benzaldehyde (12.1). A 500
mL round bottom flask was charged with
4-hydroxybenzaldehyde (40 g, 328 mmol) and DMF (250
mL). 4-methoxybenzyl chloride (57.8 mL, 426 mmol) was
added, followed by potassium carbonate (90 g, 656
mmol). The reaction mixture was stirred at room
temperature for 5h then poured into ice water (2.5 L).
The product was collected by filtration and rinsed
with water. After drying thoroughly, 7 8 g (98%) of
aldehyde 12.1 was obtained as a light yellow powder.
1H NMR(400MHz)(DMSO-d 6) d 9.88 (s, IH); 7.88 (d, 2H,
J=8.7 Hz); 7.42 (d, 2H, J=8.8 Hz); 7.21 (d, 2H, J-8.8
Hz); 6.97 (d, 2H, J=8.6 Hz); 5.16 (s, 2H); 3.77 (s,
3H). MS ESI (pos.) m/e: 243.1 (M + H). Scheme 12.2
12.1 12.2 [0335] 5-[[4- [(4-methoxyphenyl)methoxy]
phenyl] methylene] -2,2-dimethyl-
[l,3]dioxane-4,6-dione (12.2). Condensation with
Meldrum's acid is carried out according to the
procedure ofDeWoIf et al. (1989) Biochemistry 28:
3833-3842. A solution of Meldrum's acid (18 g, 124
mmol) compound 12.1 (30 g, 124 mmol) in toluene (100
mL) was treated with glacial acetic acid (4 mL) and
piperidine (2 mL). The reaction mixture was stirred
and heated at reflux until the removal of water with a
Dean-Stark trap was complete. The reaction mixture was
cooled to room temperature and the resulting solid was
filtered and washed with cold toluene to yield 28g
(62%) of 12.2 as a bright yellow powder.i R (iB )'(l '
4 :181.32 (s, IH); 8.24 (d, 2H,J=8.9 Hz); 7.42 (d, 2H,
J=8.6 Hz); 7.17 (d, 2H, J=9.0 Hz); 6.97 (d, 2H, J=8.7
Hz); 5.18 (s, 2H) 3.75 (s, 6H) 1.75 (s, 6H). Scheme
12.3 12.2 12 [0336]
(+/-)-3-(4-[(4-methoxyphenyl)methoxy]phenyI)-hex-4-yno
ic acid (12). To a stirring THF (120 mL) solution of
compound 12.2 (13.8 g, 37.5 mmol) under nitrogen was
added 1-propynylmagnesium bromide in THF (0.5 N, 97.5
mL) over a period of 20 minutes. After the addition
was complete, the reaction mixture was stirred for 20
minutes, quenched with saturated aqueous NH4Cl (50 mL)
and extracted with ethyl acetate (3 x 50 mL). The
combined extracts were washed with water, dried over
MgSO4 , filtered, and concentrated to a brown oil. A
solution of this brown oil in 5:1 pyridine-water (360
mL) was heated at 100 C for 36h. The reaction mixture
was cooled to room temperature and put in an icewater
bath. Concentrated HCl was carefully added to pH ~2.
The resulting suspension was extracted with ethyl
acetate (200 mL x 3), dried over MgSO4, filtered, and
concentrated to an off-white solid. Recrystalization
from ethanol gave 9.5 g (78%) of compound 12 as a
white powder. 1H NMR(500MHz)DMSO-tf 6) d 12.2 (s, IH);
7.37 (d, 2H, J =8.5 Hz); 7.27 (d, 2H, J=8.5 Hz); 6.95
(d, 2H, J=8.0 Hz); 6.94 (d, 2H, J=8.5 Hz); 4.99 (s,
2H); 3.95 (m, IH); 3.76 (s, 3H); 2.60 (m, 2H); 1.78
(d, 3H, J=I. 5 Hz). MS ESI (neg.) m/e: 323.0 (M -1).
6.13 Example 13 [0337] This example illustrates the
preparation of (35,)-3-[4-(2-Meth.yl-benzyloxy)-
phenyl]-hex-4-ynoic acid sodium salt. Scheme 13.1
13.10338j 3 l4ie^xylo yyphen g^ ie 4-ynoie acid methyl
ester (13.1). 2-Methylbenzyl bromide (0.98 g, 5.3
mmol) and phenol 1 (0.97 g, 4.4 namol) were dissolved
in acetone (9 rnL) and treated with Cs2CO3 (1.45 g,
4.4 mmol). The reaction was stirred at room
temperature for 16 h then filtered and concentrated to
an oil which was purified by radial chromatography (2
mm silica gel plate, 10% ethyl acetate in nexanes).
Eluant containing compound 13.1 was concentrated to a
colorless oil (1.37 g, 96%). This material was
analyzed by chiral HPLC (Daicel ChiralPAK AD-H column,
eluant: 0.1% 



TFA in 95:5 hexanes:2-propanol) and was found to have
94% ee. 1H NMR(500MHz)(MeOH-<4) d 7.39 (d, IH, J 7
Hz); 7.28 (d, 2H, J=8.5 Hz); 7.25-7.15 (m, 3H); 5.05
(s, 2H); 4.02 (m, IH); 3.64 (s, 3H); 2.68 (m, 2H);
2.36 (s, 3H); 1.80 (d, 3H, J=2.5 Hz). MS ESI (pos.)
m/e: 323.0 (M + H); 245.1 (M + Na). Scheme 13.2 [0339]
f.?S)-3-[4-(2-Methyl-benzyloxy)-phenyl]-hex-4-ynoic
acid sodium salt (13). 2N KOH(aq) (3.2 mL) was added
to a solution of 13.1 (1.37 g, 4.25 mmol) in methanol
(30 mL). The reaction was stirred at room temperature
overnight and then taken up in copious water. The
aqueous solution was adjusted to pH = 2.0 with IN
HCl(aq) and extracted with ethyl acetate. The combined
organic layers were washed with water, followed by
brine. The solvent was removed under reduced pressure
and the resulting residue dissolved in ethanol (4 mL)
and treated with 1 equiv. of aqueous sodium
bicarbonate. The solvents were removed under reduced
pressure and the residue triturated with diethyl
ether. After collecting by filtration and drying,
sodium salt 13 (1.1 g) was obtained as a fine white
powder. 1H NMR(500MHz)(D 2O) d 7.34-7.18 (m, 6H) ;
6.95 (d, 2H, J=6.5 Hz); 5.05 (s, 2H); 3.88 (m, IH);
2.47 (d, 2H, J=8.5 Hz); 2.28 (s, 3H); 1.72 (d, 3H,
J=2.5 Hz). MS ESI (pos.) m/e: 309.1 (M + H); 331.0 (M
+ Na). [a]D = +20.6. 6.14 Example 14 [0340] The
following compounds were prepared using similar
methods t o those described in Example 12.TABLE 7 6.15
Example 15 [0341] This example illustrates the
preparation of (35^)-3-[4-(2-Methyl-benzyloxy)-
phenyl]-hex-4-ynoic acid. Scheme 15.1 O"" O [0342]
(+/-)-[4-(4-Methoxy-benzyloxy)-phenyl]-hex-4-ynoic
acid ethyl ester (15.1). A 100 niL RB flask was
charged with compound 12 (3.00 g, 9.25 mmol), l-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(2.67 g, 13.9 mmol), 4-dimethylaminopyridine (1.13 g,
9.25 mmol) and dichloromethane (30 mL), the mixture
was stirred into a solution. After 15 min, ethyl
alcohol (absolute, 1.00 mL) was added. After 2 h, the
reaction was quenched with aqueous NaHCO3 (sat., 100
mL). The layers was separated, and the organic layer
was washed with aqueous NaHCO3 (2 X 100 mL), dried
over MgSO4 and concentrated to a white powder (3.19 g,
98%) which was used without further
purification.Scheme 15.2 15.1 15.2 [0343] (+/-)-
[4-(2-Methyl-benzyloxy)-phenyl]-hex-4-ynoic acid ethyl
ester (15.2). Ester 15.1 (3.19 g, 9 mmol) was taken up
in glacial acetic acid (100 mL) in a 250 mL RB Flask,
and the suspension was heated to reflux for 16h. The
solvent was removed under reduced pressure, and the
residue was re-dissolved in ethyl acetate (200 mL).
The solution was washed with 1N HCl(aq) (200 mL) and
saturated brine (200 mL), dried over MgSO4 and
concentrated to a thick yellow oil, to which was added
2-methylbenyl bromide (2.57 g, 13.9 mmol), cesium
carbonate (6.03 g, 18.5 mmol) and DMF (20 mL). The
suspension was heated to 80 0C for overnight. After
cooling, the reaction was quenched with water (200 mL)
and extracted with ethyl acetate (2 X 100 mL). The
combined organic layers were washed with NaHCO3 (sat.
2 X 100 mL), and NaCl (sat. 3 X 100 mL), dried over
MgSO4, and concentrated to a white powder (2.41 g,
79%). Scheme 15.3 15.2 15 [0344]
(3S)-3-[4-(2-Methyl-benzyloxy)-phenyI]-hex-4-ynoic
acid (15). Compound 15.2 was dissolved in a mixture of
24 mL methanol and 24 mL isopropanol with the aid of
sonication. The solution was filtered into a 50 mL
glass vial. The racemic 15.2 was resolved with chiral
normal phase HPLC using a ChiralTech AD
semi-preparative column (2.0 cm X 25.0 cm), eluting
isocratically with hexane/isopropanol (92:8) at a flow
rate 20 mL/min. Each injection contained 50 mg of
ester 15 (1 mL). The absorbance at 220 nm was used for
detection. Both enantiomers were collected. After 36
injections, the separated enantiomers were dried to
give white solids. Analytical chiral HPLC (Chiraltech
AD-H column, 0.4 cm X 25.0 cm, 8% isopropanol/hexane,
1 mL/min) indicated both"conpsunas
were"Opti'eaHy'pure: Tne enantiomers were referred to
as A (retention time = 11.5 min) and B (retention time
= 15.6 min). [0345] A RB flask was charged with
enantiomer A (0.65 g), ethanol (10 mL) and 2N KOH (10
mL). and was stirred for 2 h at room temperature.
After acidification to pH~2 with citric acid, the
product was extracted into ethyl acetate (100 mL). The
organic layers were washed with saturated brine(2 X 50
mL), dried over MgSO4 and concentrated to a yellow oil
(0.59 g, 42% overall). An aliquot (12.0 mg) was made
into a 1mL DMF solution, and optical rotation was
measured. This enantiomer was assigned to (S)
according to DeWoIfJr. et al. (1989) Biochemistry 28:
3833-3842. [0346] 1HNMR (400 MHz, acetone-d6) d 7.45
(d, IH5 J=7. 15 Hz); 7.37 (d, 2H, J=8.66 Hz); 7.25 (d,
IH, J=I. 42 Hz); 7.24 (m, 2H); 7.00 (d, 2H, J=8.74
Hz); 5.11 (s, 2H); 4.05 (m, IH); 2.70 (m, 2H); 2.39
(s, 3H); 2.10 (s, IH); 1.80 (d, 3H, J=2.41). MS-ESI
(neg.) m/e: 307.1 (M-H); 637.2 (2M-H). [a]D 20: +16.32
(cl.2, DMF). 6.16 Example 16 [0347] This example
illustrates the preparation of
3-(4-Hydroxy-phenyl)-hex-4- ynoic acid ethyl ester.
Scheme 16.1 [0348] 3-(4-Hydroxy-phenyI)-hex-4-ynoic
acid ethyl ester (16). Phenol 1.2 (1.2 g, 4 mmol) was
dissolved in pyridine (3 mL) and ethanol (1mL). The
mixture was heated to 90 0C for 16h and then
concentrated to an oil which was purified by column
chromatography (elution with 1-3% MeOH in
dichloromethane). Phenol 16 (0.88 g, 91%) was obtained
as an oil. 1HNMR(500MHz)(acetone-d 6) d 8.24 (s, IH);
7.21 (d, 2H, J=9.5 Hz); 6.78 (d, 2H, J=9.0 Hz); 4.06
(m, 2H); 3.98 (m, IH); 2.68-2.59 (m, 2H); 1.78 (d, 3H,
J=2.5 Hz); 1.75 (t, 3H, J=7.0 Hz). MS ESI (pos.) m/e:
233.1 (M + H); 255.1 (M + Na). 6.17 Example 17 [0349]
The following compounds were prepared by methods
similar to those of Examples 12 and 15.TABLE 86.18
Example 18 [0350] This example illustrates the
preparation of 3-{4-[5-Methyl-2-(4-
trifluoromethyl-phenyl)-oxazol-4-ylmethoxy] -phenyl}
-hex-4-ynoic acid. Scheme 18.1 18.1 [0351]
4,5-dimethyl-2-(4-trifluoromethyl-phenyl)-oxazole-3-ox
ide (18.1). A 100 mL pear-shaped flask was charged
with butane-2,3-dione monooxime (2.1 g, 20.4 mmol),
4-(trifluoromethyl)benzaldehyde (3.0 mL, 22.4 mmol),
and acetic acid (20 mL). The mixture was cooled to 0
C. A solution of 4N HCl in dioxane (7.0 mL, 28.0 mmol)
was added dropwise to the reaction and the resultant
mixture was stirred at 0 C for 20 minutes. Diethyl
ether (30 mL) was added to the reaction and the
mixture was allowed to warm to room temperature
overnight. The solvent was removed under reduced
pressure and the resulting residue was taken up in
water (300 mL). Cone. NH4OH(aq)was added to adjust the
pH to 9.0. The mixture was extracted with ethyl
acetate (2 x 75 mL), and the combined organic layers
were washed with water (100 mL), followed by saturated
brine (100 mL). The organic layer was dried (Na2SO4)
and the solvent removed under reduced pressure. The
resulting residue was purified via radial
chromatography (3% MeOH in DCM) to yield 1.8 g (35%)
of
4,5-dimethyl-2-(4-trifluoromethyl-phenyl)-oxazole-3-ox
ide as a white solid. LC/MSD m/e: 258.1 (M+H); 1H NMR
(400 MHz) (Acetone-^) d 8.68 (d, 2H, J=8.0 Hz), 7.89
(d, 2H, J=8.0 Hz), 2.45 (s, 3H), 2.16 (s, 3H).Scheme
18.2 18.1 18.2 [0352]
4-chloromethyl-5-methyl-2-(4-trifluoromethyl-phenyl)-o
xazole (18.2). Phosphorous oxychloride (0.72 niL, 7.8
mmol) was added dropwise to an oven-dried 100mL
pear-shaped flask charged with 18.1 (1.8 g, 7.00 mmol)
and dichloromethane (20 mL). The reaction was refluxed
under nitrogen atmosphere for 30 minutes and then
cooled to room temperature. The reaction was washed
with water (2 x 250 mL) and the combined aqueous
layers were back extracted with DCM (2 x 25 mL). The
combined organic layers were washed with brine and
dried (Na2SO4). The solvent was removed under reduced
pressure and the resulting residue was purified via
radial chromatography (15% diethyl ether in hexanes)
to yield 216 mg (15%) of4-chloromethyl-5-methyl-2-(4-
trifiuoromethyl-phenyl)-oxazole as a white solid.
LC/MSD m/e: 276.0 (M+H); 1HNMR (400 MHz) (CDCl3) d
8.15 (2H, d, J=8.0 Hz), 7.73 (2H. d, J =8.0 Hz), 4.59
(2H, s), 2.48 (2H, s). Scheme 18.3 [0353]
3-{4-[5-Methyl-2-(4-trifluoromethyl-phenyl)-oxazol-4-y
lmethoxy]- phenyl}-hex-4-ynoic acid ethyl ester
(18.3). Cesium carbonate (0.51 g, 1.57 mmol) was added
to a solution of 18.2 (216 mg, 0.79 mmol) and phenol
16 (220 mg, 0.79 mmol) in DMF (8 mL). The reaction was
stirred at room temperature overnight and then taken
up in water (500 mL). The solution was adjusted to pH
= 4.0 with IN HCl(aq) and extracted with ethyl acetate
(2 x 25 mL). The combined organics were washed with
water, followed by brine. The solvent was removed
under reduced pressure and the resulting residue was
purified via radial chromatography (20% diethyl ether
in hexanes) to yield 304 mg (82%) of
3-{4-[5-Methyl-2-(4-trifluoromethyl-phenyl)-oxazol-4-y
lmethoxy]-phenyl}-hex-4-ynoic" d y eSt c. " / rh/
;72.0 (M+H); HNMR (400 MHz) (CDCl3) 8.16 (2H, d, J=8.0
Hz), 7.73 (2H, d, J=8.0 Hz), 7.33 (2H, m), 6.99 (2H,
m), 5.01 (2H, s), 4.14 (3H, m), 2.72 (2H, m), 2.48
(3H, s), 1.85 (3H, s), 1.26 (3H31, J=8.0 Hz). Scheme
18.4 18.3 18 [0354]
3-{4-[5-Methyl-2-(4-trifluoromethyI-phenyl)-oxazoI-4-y
lmethoxy]- phenyl}-hex-4-ynoic acid (18). 2N KOH(aq)
was added to a solution of 18.3 (304 nig, 0.65 mmol)
in ethanol (5 niL). The reaction was stirred at room
temperature overnight and then taken up in copious
water. The aqueous solution was adjusted to pH = 2.0
with IN HCl(aq) and extracted with ethyl acetate (2 x
25 niL). The combined organic layers were washed with
water, followed by brine. The solvent was removed
under reduced pressure and the resulting residue was
purified via radial chromatography (40% ethyl acetate
in Hexanes + 0.1% AcOH) to yield 150 mg (52%) of
compound 18 as a glass. LC/MSD m/e: 444.0 (M+H); 1H
NMR (400 MHz) (acetone) d 8.21 (2H3m), 7.89 ( 2H, d,
J=8.0 Hz), 7.38 (2H, m), 7.03 (2H, m), 5.06 (2H, s),
4.06 (IH, m), 2.70 (2H, m), 2.52 (3H, s), 1.81 (3H,
s). 6.19 Example 19 [0355] Examples 19-22 were
prepared using methods similar to those described in
Example 18. 19 



[0356]
3-{4-[5-Methyl-2-(4-chloro-phenyl)-oxazol-4-yImethoxy]
-phenyl}-hex-4- ynoic acid (19). LC/MSD m/e: 410.0
(M+H). 1H-NMR (400 MHz) (acetone-^) d 8.02 (2H3 m),
7.49 (2H, m), 7.35 (2H3 m), 7.01 (2H, m), 5.04 (2H,
s), 4.09 (IH, m), 2.77 (2H, m), 2.48 (3H, s), 1.86
(3H, s).20 [0357]
3-{4-[5-Methyl-2-(4-methyl-phenyI)-oxazol-4-ylmethoxy]
-phenyl}-hex-4- ynoic acid (16). LC/MSD m/e: 390.2
(M+H). 1H NMR (400 MHz) (CDCl3) d 7.96 (2H, m), 7.34
(2H, m), 6.70 (2H, m), 5.02 (2H, s), 4.09 (IH, m),
2.80 (2H, m), 2.47 (3H5 s), 1.85 (3H, s). 6.21 Example
21 21 [0358]
3-{4-[5-Methyl-2-(4-methoxy-phenyl)-oxazoI-4-ylmethoxy
]-phenyl}-hex- 4-ynoic acid (21). LC/MSD m/e: 406.1
(M+H). 1HNMR (400 MHz) (acetone-d ) d 7.89 (2H5 d,
J=9.0 Hz) 7.30 (2H, m), 7.09 (2H, d, J=9.0 Hz), 7.00
(2H5 m), 4.97 (3H, s), 3.90 (IH 5 m), 3.84 (3H, s),
2.44 (3H5 s), 1.79 (3H, s). 6.22 Example 22 22 [0359]
3-{4-[5-Methyl-2-(3-cyano-phenyl)-oxazol-4-ylmethoxy]-
phenyl}-hex-4- ynoic acid (22). LC/MSD m/e:401.2
(M+H). 1HNMR (400 MHz) (acetone-4) d 8.33 (2H5m), 7.91
(IH 5 m), 7.79 (IH 5 m), 7.38 (2H5 m), 7.08 (2H5m),
5.06 (2H, s), 4.06 (IH, m), 2.70 (2H 5 m), 2.51 (3H 5
s), 1.81 (3H5 s).[0360] The following example
illustrates the synthesis of
5-{2-[4-(2-Methylbenzyloxy)- phenyl]-pent-3-ynyl}-l
-tetrazole. Scheme 23.1 23.1 23.2 [0361]
3-[4-(2-MethyI-benzyIoxy)-phenyl]-hex-4-ynoic acid
amide (23.2). Carbonyl diimidazole (0.46 g, 2.84 mmol)
was added to a solution of3-[4-(2-Methylbenzyloxy)-
phenyl]-hex-4-ynoic acid (See Example 13) (0.73 g,
2.37 mmol) in anhydrous THF (10 mL). The mixture was
stirred at room temperature for 2 hours. Concentrated
NH4OH (10 mL) was then added to the mixture, and the
reaction was stirred at room temperature overnight.
The reaction mixture was poured into water (300 mL)
and the solution was adjusted to pH = 7 with cone.
HCl. The aqueous layer was then extracted with 3 x 25
mL ethyl acetate. The combined organic layers were
washed with water, followed by brine. The organic
layer was then dried (Na2SO4) and concentrated under
reduced pressure to yield 0.48 g (70%)
of3-[4-(2-Methyl-benzyloxy)-phenyl]-hex-4-ynoic acid
amide (23.2) as a light yellow solid. LCVMSDm/e: 308.4
(M+H) Scheme 23.2 23.2 23.3 [0362]
3-[4-(2-Methyl-benzyloxy)-phenyl]-hex-4-ynenitrile
(23.3). An ovendried 50 mL round-bottomed flask was
charged with DMF (8 mL) and a stir bar. The solution
was cooled to 0 0C in an ice bath. Thionyl chloride
(160 mL, 1.0 mmol) was added slowly via syringe. The
mixture was stirred at 0 C for an additional 45
minutes. Nitrile2 j2 3t3(Mrig," 8 nM ) was' t en added
to the mixture as a solution in DMF (2 niL). The
reaction was stirred at 0 C for an hour, and was then
allowed to gradually warm to room temperature
overnight. The reaction mixture was partitioned
between ice water and ethyl acetate. The aqueous layer
was extracted 2 additional times with 25 mL ethyl
acetate. Saturated NaHCO 3 was then added to the
aqueous layer and the aqueous layer was extracted a
third time with ethyl acetate. The combined organic
layers were washed with saturated NaHCO 3 and
concentrated under reduced pressure. The resulting
residue was purified via radial chromatography (15%
ethyl acetate in hexanes) to yield 203 mg (72%) of
3-[4-(2- Methyl-benzyloxy)-phenyl]-hex-4-ynenitrile
(23.3). 1H NMR (400 MHz) (acetone-^) d 7.44 (3H, m),
7.24 (3H, m), 7.05 (2H, m), 5.13 (2H, s), 4.09 (IH,
m), 2.89 (2H, m), 2.39 (3H, s), 1.88 (3H, s). Scheme
23.4 23.3 23 [0363]
5-{2-[4-(2-Methyl-benzyloxy)-phenyl]-pent-3-ynyl}-lJ
-tetrazole (23). To a solution of 23.3 (200 mg, 0.51
mmol) in DMF (5 mL) was added sodium azide (35 mg,
0.54 mmol) and ammonium chloride (29 mg, 0.54 mmol).
The solution was stirred at 110 C for 48 hours. The
reaction mixture was poured into 50 mL of water and
extracted with ethyl acetate (2 x 25 mL). The combined
organic layers were concentrated under reduce
pressure, and the resulting residue was purified via
HPLC to yield 5 mg (3%) of 5-{2-[4-(2-
Methyl-benzyloxy)- rhenyl]-pent-3-ynyl}-l -tetrazole
(23) as a film. LC/MSD m/e: 333.1 (M+H). 1H NMR (400
MHz) (acetone-^) d 7.45 (IH, m), 7.34 (2H, m), 7.25
(3H, m), 7.00 (2H, m), 5.1 1 (2H, s), 4.17 (IH, m),
3.37 (2H, d, J=7 Hz), 2.39 (3H, s), 1.79 (3H, s). 6.24
Example 24 [0364] The following example illustrates
the synthesis of 3-[4-(4-Methoxybenzyloxy)-
phenyl]-hex-4-ynoic acid thiazol-2-ylamide.Scheme 24.1
12 24 [0365]
3-[4-(4-Methoxy-benzyloxy)-phenyl]-hex-4-ynoic acid
thiazoI-2-ylamide (24). A pear-shaped flask was
charged with a stir bar, compound 12 (50 mg, 0.154
mmol), carbonyl diimidazole (25 mg, 0.154 mmol) and
THF (4 mL). The mixture was refluxed for 1 hour, and
2-amino thiazole (16 mg, 0.154 mmol) was then added.
The reaction was refluxed for 48 hours, poured into
water and extracted with ethyl acetate. The organic
layer was concentrated and the resulting residue was
purified via HPLC to yield 1.0 mg (2%) of
3-[4-(4-Methoxy-benzyloxy)-phenyl]-hex-4-ynoic acid
thiazol-2-ylamide (24) as a film. 1H NMR (400 MHz)
(acetone-^) d 7.39 (4H, m), 7.11 (IH, s), 6.95 (3H,
m), 5.03 (2H, s), 3.82 (3H, s), 2.95 (2H, m), 1.79
(3H, s). 6.25 Example 25 [0366] The compounds in the
following table were prepared using the method
described in Example 24. TABLE 9 12 6.26 Example 26
[0367] The following example illustrates the
preparation of 3-[4-(5-Methyl-2- phenyl-2
-[l,2,3]triazol-4-ylmethoxy)-phenyl]-hex-4-ynoic acid
(26).Scheme 26.1 16 26.1 26.2 [0368]
3-[4-(5-Methyl-2-phenyl-2
-[l,2,3]triazol-4-ylmethoxy)-phenyl]-hex-4- ynoic acid
ethyl ester (26.2). Cesium carbonate (107 mg, 0.33
mmol) was added to a solution of 16 (60 mg, 0.22 mmol)
in DMF (5 mL). The mixture was stirred at room
temperature for 5 minutes, and
4-Chloromethyl-5-methyl-2-phenyl-2 -[l,2,3]triazole
(55 mg, 0.22 mmol) was added. The reaction was heated
to 60 C and stirred overnight. The reaction mixture
was then poured into copious water. IN HCl(aq) was
added to adjust the pH to 4.0. The aqueous layer was
extracted with ethyl acetate. The organic layer was
then washed with water, followed with brine. The
organic layer was dried (Na2SO4) and concentrated. The
resulting residue was purified via radial
chromatography (20% ethyl acetate in hexanes) to yield
60 mg (66%) of
3-[4-(5-Methyl-2-phenyl-2/f-[l,2,3]triazol-4-
ylmethoxy)-phenyl]-hex-4-ynoic acid ethyl ester
(26.2). LC/MSD m/e: 404.2 (M+H). Scheme 26.2 26.2 26
[0369]
3-[4-(5-Methyl-2-phenyI-2IT-[l,2,3]triazol-4-yImethoxy
)-phenyl]-hex-4- ynoic acid (26). 2N KOH(aq) (1 mL)
was added to a solution of 26.2 (68 mg, 0.17 mmol) in
EtOH (2 mL). The reaction was stirred at room
temperature overnight and then poured into water. The
aqueous mixture was acidified to pH = 2 with IN
HCl(aq), and then extracted with ethyl acetate. The
organic layer was washed with water, followed by
brine. The organic layer was then concentrated under
reduced pressure and the resulting residue was
purified via radial chromatography (20% ethyl acetate
in hexanes) to yield 60.3 mg (95%) of compound 26 as a
colorless oil. LC/MSD m/e: 374.0 (M-H); 1H NMR (400" )
(ace't ) ( E x *T=8.0Hz), 7.56 (2H, t J=8.0 Hz), 7.40
(3H, t, J=8.0 Hz), 7.06 (2H, d, J=8.0 Hz), 5.28 (2H,
s), 4.05 (IH, m), 2.70 (2H, m), 2.44 (3H, s), 1.80
(3H, s). 6.27 Example 27 [0370] The compounds in the
following table were prepared using methods similar to
those described in Example 26. TABLE 10 6.28 Example
28 [0371] The following example illustrates the
preparation of 3-[4-(2-Methylbenzylsulfanyl)-
phenyl]-hex-4-ynoic acid (28). Scheme 28.1 28.1 [0372]
4-(2-Methyl-benzylsulfanyl)-benzaldehyde (28.1).
4-fluoro-benzaldehyde (1.16 g, 9.32 mmol) was added
dropwise over 2 minutes to a solution of
o-tolylmethanethiol (1.35 g, 9.79 mmol) and Cesium
carbonate (3.19 g, 9.79 mmol) in DMF (20 mL). The
solution was stirred at 40 C overnight and then poured
into copious water. The pH of the solution was
adjusted to 4 with IN HCl(aq), and the aqueous
solution was extracted with ethyl acetate (2 x 35 mL).
The combined organic layers were washed with"water,
fofi y n i e? d tnbinedorganic layers were then dried
(Na2SO4) and the solvent removed under reduced
pressure. The resulting residue was purified via
radial chromatography (15% ethyl acetate in hexanes)
to yield 1.29 g (54%) of 4-(2-MethylbenzylsulfanyO-
benzaldehyde (28.1). LC/MSD m/e: 243.0 (M+H). Scheme
28.2 28.1 28.2 [0373]
2,2-Dimethyl-5-[4-(2-methyI-benzyIsuIfanyl)-benzyliden
e]-[l,3]dioxane- 4,6-dione (28.2). Pyrrolidine (0.45
niL, 5.27 mmol) was added to a solution of aldehyde
28.1 in diethyl ether (20 mL) and the mixture was
sonicated for 5 minutes. The mixture was then added to
a solution ofMeldrum's acid (0.73 g, 5.08 mmol) in
diethyl ether (20 mL) and the resultant mixture was
sonciated for 5 minutes, forming a solid. The solid
was filtered, rinsed with diethyl ether, and then
suspended in DCM (10 mL). p-Toluenesulfonic acid (0.97
g, 5. 10 mmol) was then added to the suspension and
the suspension was sonicated until clear. The solvent
was removed under reduced pressure, and the resulting
residue was taken up in diethyl ether and partitioned
between water and ethyl acetate. The aqueous layer was
extracted 2 additional times with ethyl acetate. The
combined organic layers were washed with water, dried
(Na2SO4), and concentrated in vacuo to yield 1.05 g
(54%)
of2,2-Dimethyl-5-[4-(2-methyl-benzylsulfanyl)-benzylid
ene]-[l,3]dioxane-4,6- dione (28.2) as a yellow oil
The resulting yellow oil was used without further
purification. LC/MSD m/e: 391.1 (M+Na). Scheme 28.3
28.2 28.3 [0374]
2,2-Dimethyl-5-{l-[4-(2-methyl-benzylsulfanyl)-phenyl]
-but-2-ynyl}- [l,3]dioxane-4,6-dione (28.3). An
oven-dried 100mL pear-shaped flask, fitted with an
oven-dried stir bar, was charged with a 0.5 M solution
of 1-propynyl magnesium bromide in"TH ( 327 n'dl
vlaetonula. The solution was cooled to 0 C, and then a



solution of 28.2 (1.05 g, 2.85 mmol) in anhydrous THF
(6 mL) was added over 3 minutes via cannula. The
reaction was stirred at 0 C for 5 minutes and then
stirred at room temperature for 1.5 hours. The
reaction mixture was poured into saturated NH4Cl(aq)
and extracted with ethyl acetate. The combined organic
layers were washed with water, followed by brine. The
combined organic layers were dried (Na2SO4) and
concentrated in vacuo. The resulting residue was
purified via radial chromatography (20% ethyl acetate
in hexanes) followed by recrystalization from hot
ethyl acetate and hexanes to yield 162 mg (15%)
of2,2-Dimethyl-5-{l-[4-(2-methyl-benzylsulfanyl)-pheny
l]-but-2-ynyl}- [l,3]dioxane-4,6-dione (28.3). LC/MSD
m/e: 409.1 (M+H). Scheme 28.4 28.3 28 [0375]
3-[4-(2-Methyl-benzyIsulfanyl)-phenyl]-hex-4-ynoic
acid (28). A solution of 28.3 (20 mg, 0.05 mmol) in
5:1 pyridine:water (6 mL) was heated to 80 C for 72
hours. The reaction was poured into 500 mL of water
and the solution was acidified with IN HCl(aq) (65
mL). The aqueous solution was extracted with ethyl
acetate and the combined organic layers were washed
with water, followed by brine. The combined organic
layers were then dried (Na2SO4) and concentrated in
vacuo. The resultant residue was then purified via
radial chromatography (30% ethyl acetate in hexanes)
to yield 18 mg (quantitative)
3-[4-(2-Methyl-benzylsulfanyl)-phenyl]-hex-4-ynoic
acid (28). LC/MSD m/e: 323.1 (M-H). 6.29 Example 29
[0376] The following example illustrates the
preparation of 3-(4-o-
Tolylmethanesulfinyl-phenyl)-hex-4-ynoic acid.Scheme
29.1 28.3 29.1 [0377]
2,2-Dimethyl-5-[l-(4-o-tolylmethanesuIfinyl-phenyl)-bu
t-2-ynyl]- [l,3]dioxane~4,6-dione (29.1). Hydrogen
peroxide (20 mL, 0.05 mmol) was added to a 0 C
solution of 28.3 (20 mg, 0.05 mmol) in AcOH (2 mL).
The reaction was stirred at 80 C for 1.5 hours, then
cooled to room temperature and stirred for 16 hours.
The reaction mixture was poured into cold water and
the resulting solution was acidified to pH = 2 with 6N
HCl(aq). The aqueous layer was extracted with ethyl
acetate and sec-butanol. The combined organic layers
were concentrated to yield 10 mg (50%)
of2,2-Dimethyl-5-[l-(4-
o-tolylmethanesulfinyl-phenyl)-but-2-ynyl]-[l,3]dioxan
e-4,6-dione (29.1). LC/MSD m/e: 383.0 (consistent with
di-acid - H). Scheme 29.1 29.1 29 [0378]
3-(4--TolylmethanesuIfinyl-phenyl)-hex-4-ynoic acid
(29). 29.1 (10.0 mg, 0.025 mmol) was hydrolyzed using
the methods described in Example 28 to yield 3.0 mg
(25%)
of3-(4-o-Tolylmethanesulfinyl-phenyl)-hex-4-ynoic acid
(29). LC/MSD m/e: 339.1 (M-H); 1H NMR (400MHz)
(acetone-^) d 7.60 (2H, m), 7.49 (2H, m), 7.21 (2H,
m), 7.04 (2H, m), 5.63 (2H, s), 4.17 (IH, m), 2.81
(2H, m), 2.22 (3H, s), 1.88 (3H, s).30 [0379]
3-(4-o-Tolylmethanesulfonyl-phenyl)-hex-4-yiioic acid
(30) was prepared using methods similar to those
described in Example 29.LC/MSD m/e: 357.2 (M+H); 1H
NMR (400MHz) (acetone-^) d 7.69 (3H, m), 7.50 (IH, m),
7.17 (4H, m), 4.53 (2H, s), 4.22 (IH, m), 2.79 (2H,
m), 2.27 (3H, s), 1.82 (3H, s). 6.31 Example 31 [0380]
The following example illustrates the preparation of
3-[2-Methyl-4-
(2-methyl-benzyloxy)-phenyl]-hex-4-enoic acid (31).
Scheme 31.1 OH 31.1 [0381]
2-(2-methyl-benzyloxy)toluene (31.1). a-bromo-o-xylene
(2.0 g, 10.81 mmol) was added to a solution of
2-methyl-phenol (1.06 g, 9.82 mmol) and cesium
carbonate (7.99 g, 24.55 mmol) in DMF (20 mL). The
reaction was stirred at 80 C overnight. The reaction
mixture was acidified with 25 mL IN HCl(aq) and poured
into copious water. The aqueous layer was extracted
with ethyl acetate and the organic layer was dried
(Na2SO ) and concentrated in vacuo. The resulting
residue was purified via radial chromatography (20%
ethyl acetate in hexanes) to yield 1.82 g (88%) of
2-(2-methylbenzyloxy) toluene (31.1). LC/MSD m/e:
213.2 (M+H). Scheme 31.2 31.1 31.2r ' n et be
zyloxy)-5-bromotoluene (31.2). NBS (1.46 g, 8.23 mmol)
was added to a solution of 31.1 (1.59 g , 7.48 mmol)
in carbon tetrachloride (8 mL). The reaction was
stirred at 60 C overnight and filtered to remove
succinimide. The filtrate was concentrated in vacuo
and purified via radial chromatography (15% diethyl
ether in hexanes) to yield 0.65g (25%) of 2-(2-
methyl-benzyloxy)-5-bromotoluene (31.2). LC/MSD m/e:
314.2 (M+Na). Scheme 31.3 31.2 31.3 [0383]
2-Methyl-4-(2-methyl-benzyloxy)-benzaldehyde (31.3). A
2.5M solution of "-BuLi (2.1 mL, 5.26 mmol) in THF was
added dropwise to a - 78 C solution of 31.2 (1.46 g,
5.01 mmol) in THP (25 mL). The reaction was stirred at
-78C for 15 minutes and then DMF (3.3 mL) was added.
Cooling was removed after 5 minutes and the reaction
was allowed to warm to room temperature. The reaction
was partitioned between ethyl acetate and water and
the aqueous layer was extracted 1 additional time with
ethyl acetate. The combined organic layers were dried
(Na 2SO4) and concentrated. The resulting residue was
purified via radial chromatography (5% ethyl acetate
in hexanesO to yield 269 mg (22%) of
2-Methyl-4-(2-methyl-benzyloxy)-benzaldehyde (31.3).
LC/MSD m/e: 241.2 (M+H). Scheme 31.4 31.3 31.4 [0384]
4-[2-Methyl-4-(2-methyI-benzyloxy)-phenyI]-but-3-en-2-
one (31.4). 2N NaOH(aq) (0.6 mL) was added to a
solution of 31.3 (100 mg, 0.42 mmol) in acetone (1
mL). The reaction was stirred at room temperature
overnight and then taken up in water. The aqueous
solution was acidified with IN HCl (aq) (1.5 mL) and
extracted with ethyl acetate. The organic extracts
were washed with brine, dried (Na2SO4), and
concentrated in vacuo. The resultant residue was
purified via radial chromatography (20% ethyl acetate
in hexanes) to yield 74 mg (63%)
of4-[2-Methyl-4-(2-methyl-benzyloxy)-phenyl]-but-3-en-
2-oner / e '( U); HNMR (400MHz) (acetone-^) d 7.83
(IH, d, J=16), 7.70 (IH, m), 7.46 (IH, m), 7.25 (3H,
m), 6.96 (2H, m), 6.63 (IH, d, J=16 Hz). Scheme 31.5
31.4 31.5 [0385]
4-[2-MethyI-4-(2-methyl-benzyloxy)-phenyI]-but-3-en-2-
ol (31.5). NaBH 4 (20 mg, 0.51 mmol) was added to a
0.4 M solution of CeCl 3 in MeOH (0.65 mL, 0.26 mmol),
31.4 (74 mg, 0.26 mmol), and THF ( 1 mL), The reaction
was stirred, uncapped, until gas evolution ceased. The
reaction was quenched with water (1.5 mL) and
partitioned between water and diethyl ether. The
aqueous layer was extracted 2 times with diethyl ether
and the combined organic layers were washed with brine
and concentrated in vacuo to yield 69 mg (93%) of
4-[2-Methyl-4-(2-methyl-benzyloxy)-phenyl]-but-3-en-2-
ol (31.5). LC/MSD m/e: 266.3 (M-OH); 1HNMR (4OO MHz)
(DMSO-^) d 7.44 (2H5 m), 7.25 (3H, mq, 6.86 (2H, m),
6.75 (IH, m), 6.08 (IH, m), 5.1 1 (2H, s), 4.40, (IH,
m), 2.38 (3H, s), 2.32 (3H, s), 1.29 (3H, m). Scheme
31.6 31.5 31.6 [0386]
3-[2-MethyI-4-(2-methyl-benzyloxy)-phenyl]-hex-4-enoic
acid ethyl ester (31.6). Propionic acid (cat.) was
added to a solution of 31.5 (69 mg, 0.24 mmol) in
1,1,1- triethoxy-ethane (440 mL, 2.4 mmol). The
reaction was stirred at 105 C overnight. The solvent
was removed under reduced pressure and the resulting
residue was purified via radial chromatography (5%
ethyl acetate in hexanes) to yield 33 mg (39%) of
3-[2-Methyl-
4-(2-methyl-benzyloxy)-phenyl]-hex-4-enoic acid ethyl
ester (31.6). LC/MSD m/e: 375.0 (M+Na).Scheme 31.7
31.6 31 [0387]
3-[2-Methyl-4-(2-methyl-benzyIoxy)-phenyl]-hex-4-enoic
acid (31). The hydrolysis of 31.6 (33 mg, 0.094 mmol)
was carried out using methods similar to those
described in Example 26 to yield 5.7 mg (19%) of
3-[2-Methyl-4-(2-methyl-benzyloxy)-
phenyl]-hex-4-enoic acid (31). 1H NMR (400 MHz)
(acetone) d 7.44 (2H, m), 7.25 (3H, m), 6.86 (2H, m),
6.73 (IH, m), 6.10 (IH, m), 5.64 (2H, s), 4.42 (IH,
m), 2.38 (3H, s), 2.32 (3H, s), 1.29 (3H, d, J=7.0
Hz). 6.32 Example 32 [0388] The following compounds
were made using methods similar to those described in
Examples 28 and 31. TABLE 1 1 32[0389] The following
example illustrates the preparation
3-[4-(3-Methoxybenzyloxy)-
phenyl]-5-methyl-hex-4-enoic acid (33). Scheme 33.1
33.1 [0390]
2-[4-(3-Methoxy-benzyIoxy)-benzylidene]-malonic acid
dimethyl ester (33.1). K2CO3was added to a solution
of4-hydroxybenzylidene - malonic acid dimethyl ester
(6.95 mmol) and 4-methyoxybenzyl chloride (7.64 mmol)
in DMF (15 ml). It was stirred at room temperature
overnight. The reaction was poured into water, and the
product was extracted with ethyl acetate twice. The
organic layer was washed with water and saturated
brine, dried over Na2SO4, and concentrated in vacuo.
The resulting residue was purified using silica gel
column chromatography (hexane/ethyl acetate = 2/1) to
give compound 33.1 as a white solid (3.2 mmol). Scheme
33.2 33.1 33.2 [0391]
2-{l-[4-(3-Methoxy-benzyIoxy)-phenyl]-3-methyl-but-2-e
nyl}-malonic acid dimethyl ester (33.2).
2-methyl-l-propenylmagnesium bromide (3 mL, 0.5 M in
THF) was added dropwise to a solution of compound 33.1
(1.0 mmol) in THF. The reaction mixture was stirred at
room temperature for lhr and then quenched with
saturated NH4Cl(aq) and the aqueous layer extracted
with ethyl acetate twice. The combined organic layers
were washed with water and saturated brine, dried
overNa SO4, and concentrated in vacuo. The resulting
residue was purified using silica gel column
chromatography (hexane/ethyl acetate = 2/1) to give
compound 33.2 as a white solid (0.93 mmol).Scheme 33.3
33.2 33.3 [0392]
2-{l-[4-(3-Methoxy-benzyloxy)-phenyl]-3-methyl-but-2-e
ayI}-malonic acid (33.3). To a solution of compound
33.2 (0.5Og, 1.21 mmol) in THF (5 ml), methanol (5 ml)
and water (2.5 ml) was added lithium hydroxide
monohydrate (1.17g, 28 mmol). 



The reaction mixture was stirred at room temperature
overnight. The reaction mixture was acidified with IN
HCl to pH 2-3, and then extracted with ethyl acetate
twice. The organic layer was washed with water and
brine, dried over Na2SO , and concentrated in vacuo.
The resulting residue was used for the next reaction
without purification. Scheme 33.4 33.3 33 [0393]
3-[4-(3-Methoxy-benzyloxy)-phenyI]-5-methyl-hex-4-enoi
c acid (33). A suspension of compound 33.3 (0.136
mmol) in toluene was refluxed for 16 h . After
removing the solvent, the residue was purified using
silica gel column chromatography (TFA/
Dichloromethane/ ethyl acetate = 1/5/40) to give
compound 33 as a white solid (0.088 mmol). MS ESI m/e:
339 (M-H) 1H NMR (500MHz) (DMSOd 6) d 1 1.97 (IH, s);
7.31 (IH, t, J=IO Hz); 7.14 (2H, d, J=Il Hz); 6.99
(2H, m); 6.87 (3H, m); 5.22 (IH, m); 5.03 (2H, s);
3.75 (IH, m); 3.75 (3H, s); 2.44-2.53 (2H, m); 1.63
(3H, s); 1.62 (3H, s). 6.34 Example 34 [0394] The
following compounds were made using the method
described in Example 33.TABLE 12 [0395] Compound 34.1.
MS ESI m/e: 325 (M-H). 1H NMR (500MHz) (DMSO - d6) d
12.05 (IH, s); 7.36 (2H, d, J=IO Hz); 7.16 (2H, d,
J=IO Hz); 6.94 (2H, d, J=IO HZ); 6.90 (2H, d, J=5 Hz);
5.48-5.58 (IH, m); 5.39-5.43 (IH, m); 4.98 (2H, s);
3.99-4.03 (IH, m); 3.76 (3H, s); 2.46-2.60 (2H, m);
1.64 (3H, d, J=5 HZ). [0396] Compound 34.2. MS ESI
m/e: 325 (M-H). 1H NMR (500MHz) (DMSO - d6) d 11.98
(IH, s); 7.38 (2H, d, J=IO Hz); 7.13 (2H, m); 6.95
(2H, m); 6.09 (2H, m); 5.63 (IH, m); 4.97 (2H, s);
4.92 (2H, d, J=IO Hz); 3.76 (3H, s); 3.03 (IH, m);
2.28-2.56 (4H, m). [0397] Compound 34.3. MS ESI m/e:
311 (M-H). 1H NMR (500MHz) (DMSO - d6) d 12.06 (IH,
s); 7.37 (2H, d, J=IO Hz); 7.14 (2H, d, J=IO Hz);
6.92-6.95 (4H, m); 5.92 (IH, m); 5.00 (2H, m); 4.98
(2H, s); 3.76 (3H, s); 3.35 (IH, m); 2.54-2.64 (2H,
m). [0398] Compound 34.4. MS ESI m/e: 325 (M-H). 1H
NMR (500MHz) (DMSO- d6) d 12.03 (IH, s); 7.37 (2H, d,
J=IO Hz); 7.09-7.19 (4H, m); 6.91-6.99 (4H, m); 4.97
(2H, s); 3.76 (3H, s); 3.63 (IH, m); 2.57-2.71 (2H,
m); 2.09 (3H, s). [0399] Compound 34.5. MS ESI m/e:
339 (M-H). 1H NMR (500MHz) (DMSO - d6) d 11.97 (IH,
s); 7.36 (2H, d, J=IO Hz); 7.14 (2H, d, J=IO Hz); 6.94
(2H, d, J=IO Hz); 6.89 (2H, d, J=5 Hz); 5.24 (2H, d,
J=IO Hz); 3.85-3.90 (IH, m); 3.76 (3H, s); 2.44-2.57
(2H, rn); 1.68 (3H, s); 1.63 (3H, d, J=IO Hz)." 4C omp
ESI m/e: 339 (M-H). H NMR (500MHz)(DMSO-d6) d 11.97
(IH, s); 7.37 (2H, d, J=8.5 Hz); 7.10 (2H, d, m);
6.90-6.95 (4H, m); 5.23 (IH, d, J=6.5 Hz); 4.97 (2H,
s); 4.29 (IH, m); 3.76 (3H, s); 2.47-2.75 (2H, m);
1.71 (3H, d5 J=6 Hz); 1.56 (3H, s). [0401] Compound
34.7. MS ESI m/e: 367 (M-H). 1H NMR (500MHz) (DMSO-d
6) d 12.18 (IH, s); 7.37 (2H, d, J=5 Hz); 7.32 (IH,
m); 7.21 (2H, d, J=IO Hz); 6.92-6.95 (6H, m); 4.98
(2H3 s); 4.58 (IH, m); 3.76 (3H, s); 3.01 (IH, m);
2.94 (IH, m). [0402] Compound 34.9. MS ESI m/e: 339
(M-H). 1H NMR (500MHz) (DMSO-d 6) d 11.99 (IH, s);
7.37 (2H, m); 7.14 (2H, d, J=IO Hz); 7.04 (2H, d, J=IO
Hz); 6.96 (IH, t, J=IO Hz); 6.88 (2H, d, J=IO Hz);
5.24 (2H, d, J=IO Hz); 5.00 (2H, s); 3.87 (IH, m);
3.87(3H, s); 2.45-2.55 (2H, m); 1.63 (3H, s). [0403]
Compound 34.10. MS ESI m/e: 323 (M-H). 1H NMR (500MHz)
(DMSOd 6) d 12.10 (IH, s); 7.25-7.32 (3H, m); 7.01
(2H, d, J=9 Hz); 6.94 (2H, d, J=IO Hz); 6.88 (IH, m);
5.05 (2H, s); 3.92-3.95 (IH, m); 3.75 (3H, s); 2.58
(2H, d, J=IO Hz); 1.77 (3H, s). [0404] Compound 34.11.
MS ESI m/e:353.0 (M-H). 34.12 [0405] 1H NMR (400MHz)
((CD3)2SO) d 11.95 (s, IH), 7.49 (d, 2H, J = 8.2 Hz),
7.15 (d, 2H, J = 8.6 Hz), 7.08-7.10 (m, 2H), 6.91-6.98
(m, 3H), 5.25 (d, IH, 9.0 Hz), 5.07 (s, 2H), 3.78-3.94
(m, 3H), 2.44-2.59 (m, 2H), 2.26 (s, 3H), 1.55-1.63
(m, 8H), 1.30-1.38 (m, 2H), 0.85 (t, 3H, J = 7.3 Hz).
[M+l] + Calculated for C31H36O4 : 473.3. Found 473.5.
6.35 Example 35 [0406] The following example
illustrates the preparation 3-[4-(3-Methoxybenzyloxy)-
phenyl] -5-methyl-hex-4-enoic acid.Scheme 35.1 35.1
35.2 [0407] 2-[l-(4-Amino-phenyl)-but-2-ynyl]-malonic
acid dimethyl ester (35.2). Tin chloride dihydrate (46
mmol) was added to solution of compound 35.1 (15.3
mmol, prepared from commercially available
dimethyl-4-nitrobenzylidinemalonate and 1-
propynylmagnesium bromide according to the method in
Example 33) in ethanol (200 ml). The mixture was
stirred at 70 0C for 17 h. After removing solvent
under reduced pressure, aqueous sodium carbonate
solution was added and the aqueous layer was extracted
with ethyl acetate twice. The combined organic layers
were washed with water and brine, dried over Na2SO ,
concentrated in vacuo. The resulting residue was
filtered through short plug of silica gel, eluting
with ethyl acetate. The eluant was concentrated to
obtain compound 35.2 (12.8 mmol). Scheme 35.2 35.2
35.3 [0408]
2-(l-{4-[(Biphenyl-3-ylmethyl)-amino]-phenyl}-but-2-yn
yl)-malonic acid dimethyl ester (35.3). A mixture of
compound 35.2 (1.0 mmol), 3-(bromomethyl)biphenyl (1.3
mmol) and K2CO3 (2.0mmol) in DMF (10 ml) was stirred
at 90 0C for 19 h. After diluting with ethyl acetate,
the mixture was washed with aqueous Na2CO3 and then
with brine, dried over Na2SO4, and concentrated in
vacuo. The resulting residue was purified using silica
gel column chromatography (hexane/ethyl acetate = 2/1)
to give compound 35.3.Scheme 35.3 35.3 35 [0409]
3-{4-[(Biphenyl-3-ylmethyI)-amino]-phenyl-hex-4-ynoic
acid (35). Compound 35 was prepared from compound 35.3
by hydrolysis with base and decarboxylation as
described in Example 33. MS ESI m/e: 368 (M-H). 1H NMR
(500MHz) (DMSO-J ) d 7.63-7.66 (2H, m); 7.51(IH, m);
7.34-7.44 (6H, m); 7.05 (2H, d, J=IO Hz); 6.60 (2H, d,
J=IO Hz); 4.33 (2H, s); 3.79-3.83 (IH, m); 2.44-2.53
(2H, m); 2.09 (IH, s); 1.74 (3H, s). 6.36 Example 36
[0410] The following compounds were prepared according
to the methods described in Example 35. TABLE 13 6.37
Example 37 [0411] This example illustrates the
preparation of (+/-)-3-(4-[(4- methoxyphenyl)methoxy]-
phenyl)-propanoic acid.Scheme 37.1 12.2 37 [0412]
(+/-)-3-(4-[(4-methoxyphenyI)methoxy]phenyl)-propanoic
acid (37). To a stirring ethyl acetate (10OmL)
solution of 5-[[4-[(4-methoxyphenyl)methoxy]phenyl]-
methylene]-2,2-dimethyl-[l,3]dioxane-4,6-dione (200
mg, 0.543 mmol) was added EtOH (4 mL), followed by
NaBH4 (62 mg, 1.63 mmol). The reaction mixture was
stirred at room temperature for 15 minutes, quenched
with water (5 mL), extracted with EtOAc (10 mL). The
extract was washed with brine, dried over MgSO4,
filtered, and concentrated to a white solid. A
solution of this white solid in 3:1 pyridine-water (5
mL) was heated at 100 C for 24h. The reaction mixture
was cooled to room temperature and put in an ice-water
bath. Concentrated HCl was carefully added to pH ~2.
The resulting suspension was extracted with ethyl
acetate (1OmLx 3), dried over MgSO4, filtered, and
concentrated to an off-white solid. Preparative HPLC
gave compound 37 as a white solid. MS ESI (neg.) m/e:
285.0 (M -1). 6.38 Example 38 [0413] This example
illustrates the preparation of (+/-)-3-(4-[(4-
methoxyphenyl)methoxy]- phenyl)-3-cyano-propanoic
acid. 38 [0414]
(+/-)-3-(4-[(4-methoxyphenyl)methoxy]phenyl)-3-cyano-p
ropanoic acid (38). To a stirred DMF (1OmL) solution
of2-[4-[(4-Methoxyphenyl)methoxy]phenyl]- acetonitrile
(500 mg, 1.97 mmol) was added ethyl bromoacetate (330
mL, 2.96 mmol), followed by K2CO3 (820 mg, 5.9 mmol).
The reaction mixture was stirred at room temperature
for 2h, poured into ice water (100 mL), filtered, and
dried to a white solid. 20 mg of this white solid in
1:1 THF/1N NaOH in MeOH (4 mL) was stirred for 5h. The
reaction mixture was concentrated, diluted with water
(1OmL), washed with EtOAc (5mL xhe lay r ed with 3N
HCl to pH ~2, extracted with EtOAc (1OmLx 2), dried
over MgSO4, filtered, and concentrated to a white
solid. MS ESI (neg.) m/e: 310.0 (M -I). 6.39 Example
39 [0415] The following compounds were prepared by the
methods described in Example 15 using the enantiomer
with the shorter retention time from the chiral HPLC
resolution. [0416] (3
)-3-[4-(3-Methyl-benzyIoxy)-phenyl]-hex-4-ynoic acid
(39.1). MS-ESI (neg.) m/e: 307.1 (M-H). [a]20: +21.26
(cq.188, DMF). [0417]
(3S)-3-[4-(3-Trifluoromethoxy-benzyloxy)-phenyI]-hex-4
-ynoic acid (39.2). MS-ESI (neg.) m/e: 377.0 (M-H).
[a]20: +18.30 (cq.259, DMF). [0418]
(3S)-3-[4-(3-chlorobenzyloxy)-phenyl]-hex-4-ynoic acid
(39.3). MS-ESI (neg.) m/e: 327.1 (M-H). [a]20: +14.36
(cq.440, DMF). [0419]
(3S)-3-[4-(2'-Cyano-biphenyl-4-yImethoxy)-phenyl]-hex-
4-ynoic acid (39.4). MS-ESI (neg.) m/e: 394.1 (M-H).
[a]20: +16.07 (cq.331, DMF). [0420]
(3S)-3-[4-(2-TirfluoromethyI-benzyloxy)-phenyI]-hex-4-
ynoic acid (39.5). MS-ESI (neg.) m/e: 361.1 (M-H).
[a]20: +12.80 (cq.285, DMF). [0421]
(3S)-3-[4-(4-Bromobenzyloxy)-phenyl]-hex-4-ynoic acid
(39.6). MS-ESI (neg.) m/e: 371.0, 373.0 (M-H). [a]20:
+19.19 (cq.238, DMF). [0422]
(3S)-3-[4-(4-Methoxy-benzyloxy)-phenyI]-hex-4-ynoic
acid (39.7). MSESI (neg.) m/e: 323.0 (M-H). [a]20:
+23.30 (cq.329, DMF).' 4 xara y! JL::";!i [0423] The
following compounds were prepared by the methods
described in Example 15 using the enantiomer with
longer retention time from the chiral HPLC resolution.
[0424] (3
)-3-[4-(2-Methyl-benzyIoxy)-phenyl]-hex-4-ynoic acid
(40.1). 1HNMR (400 MHz, acetone-d 6) d 7.45 (d, IH,
J=7.1 1 Hz); 7.37 (d, 2H5 J 8.58 Hz); 7.26 (d, IH,
J=I. 62 Hz); 7.22-7.27 (m, 2H); 7.00 (d, 2H, J-8.76
Hz); 5.11 (s, 2H); 4.05 (m, IH); 3.33 (s, IH); 2.69
(m, 2H); 2.38 (s, 3H); 1.80 (d, 3H, J=2.44). MS-ESI
(neg.) m/e: 307.1 (M-H). [a]20: -19.78 (cq.286, DMF).
[0425] (3
)-3-[4-(3-chlorobenzyloxy)-phenyl]-hex-4-ynoic acid
(40.2). MS-ESI (neg.) m/e: 327.0 (M-H). [a]20: -20.50
(cq.158, DMF). [0426] (3
)-3-[4-(2'-Cyano-biphenyl-4-yImethoxy)-phenyl]-hex-4-y
noic acid 



(40.3). MS-ESI (neg.) m/e: 394.1 (M-H). [a]20: -25.04
(cq.143, DMF). [0427] (3
)-3-[4-(2-Tirfluoromethyl-benzyIoxy)-phenyl]-hex-4-yno
ic acid (40.4). MS-ESI (neg.) m/e: 361.0 (M-H). [a]20:
-14.69 (cq.286, DMF). [0428] (3
)-3-[4-(4-Methoxy-benzyIoxy)-phenyl]-hex-4-ynoic acid
(40.5). MSESI (neg.) m/e: 323.0 (M-H). [a]20: -27.20
(cq.324, DMF). 6.41 Example 41 [0429] The following
compounds were prepared by the methods similar to
those of Example 15.41.1 41.2 [0430]
(3S)-3-[4-(4-Methoxy-benzyloxy)-phenyl]-pent-4-ynoic
acid (41.1). MSESI (pos.) m/e: 333.1 (M+H). [a]20:
+11.80 (cq.166, DMF). [0431] (3
)-3-[4-(4-Methoxy-benzyloxy)-phenyl]-pent-4-ynoic acid
(41.2). MSESI (pos.) m/e: 333.1 (M+H). [a]20: -10.20
(cq.206, DMF). 6.42 Example 42 [0432] Scheme 42. 1
presents a general procedure for preparation of diaryl
ether compounds. Scheme 42.1 Scheme 42.1. a. ArB(OH)
2, CuO(Ac) 2, Et3N, DCM, 4A MS, r.t, 16h; b. LiOH/THF,
MeOH, and water, r.t, 2h. 42.1 42.2 42.3 [0433]
General procedure for preparation of diaryl ether
compounds: A flask is charged with phenol (1.0
equiv.), Cu(OAc)2 (1.0 equiv.), arylboronic acid
(1.0-3.0 equiv.), powdered 4 A molecular sieves. The
reaction mixture was diluted with CH2Cl2 to yield a
solution approximately 0.1 M in phenol, and Et3N (5.0
equiv.) is added. After stirring the heterogeneous
reaction mixture for 16h at 25 C under ambient
atmosphere, the resulting slurry is filtered and the
diaryl ether is isolated from the organic filtrate by
flash chromatography. The resulted ester was then
hydrolyzed with LiOH (2.0 equiv.) in a 1:1:1 mixture
of MeOH, THF, and water for 2h at 25 C. The reaction
mixture was acidified with IN HCl, extracted with
CH2Cl2 and concentrated to give the pure acid. 42.4]
;:;:;!!i!- f!4-( pU fyloxy)-phenyl]-hex-4-ynoic acid
(42.4). MS ESI m/e: 357.0 (M + H). 1H NMR (500 MHz)
(CDCl3) d 7.60-7.57 (4H, m); 7.46 (2H, dd, J=8.0, 8.0
Hz); 7.39 (2H, d, J-8.5 Hz); 7.36 (IH, d, J=7.3 Hz);
7.09 (2H5 d, J=8.6 Hz); 7.04 (2H, d, J=8.6 Hz);
4.2-4.1 (IH 3 m); 2.87 (IH, dd, J=15.8, 8.6 Hz); 2.77
(IH, dd, J=15.8, 6.7 Hz); 1.88 (3H, d, J=2.3 Hz). 42.5
[0435] 3-[4-(4-Phenoxy-phenoxy)-phenyI]-hex-4-ynoic
acid (42.5). MS ESI m/e: 373.0 (M + H). 1HNMR (500
MHz) (CDCl3) d 7.37-7.32 (5H, m); 7.12 (2H, dd, J=8.0,
8.0 Hz); 7.03 (2H, d, J=7.5 Hz); 7.02 (2H, s); 6.97
(2H, d, J=8.6 Hz); 4.1 (IH, m); 2.85 (IH, dd, J =15.8,
8.6 Hz); 2.75 (IH, dd, J=15.8, 6.7 Hz); 1.87 (3H, d,
J=2.3 Hz). 42.6 [0436]
3-[4-(4-Benzyloxy-phenoxy)-phenyl]-hex-4-ynoic acid
(42.6). MS ESI m/e: 387.0 (M + H). 1H NMR (500 MHz)
(CDCl3) d 7.47 (2H, d, J=7.2 Hz); 7.42 (2H, dd, J=7.5,
7.5 Hz); 7.37 (IH, d, J=7.3 Hz); 7.33 (2H, d, J =8.7
Hz); 6.98 (4H, br. s); 6.93 (2H, d, J-9.7 Hz); 5.07
(2H, s); 4.10 (IH, m); 2.84 (IH, dd, J=15.7, 8.5 Hz);
2.75 (IH, dd, J=15.7, 6.7 Hz); 1.86 (3H, d, J=2.3
Hz).Scheme 42.2 42.7 42.8 42.9 42.10 42.11 Scheme
42.2. a. TMSCHN 2, MeOH, benzene, r.t, 1h; b. K2CO3,
DMF, r.t, overnight; c. LiOH/THF, MeOH, and water,
r.t, 2h. [0437]
(S)-3-tert-ButoxycarbonyIamino-3-{4-[3-(4-fluoro-pheno
xy)-benzyloxy]- phenyl}-propionic acid (42.11).
3-Boc-amino-3(4-hydroxyphenyl)-propanoic acid (42.7)
(703 mg, 2.5 mmol) in 25mL of MeOH/Benzene (4:1) was
slowly added 2.5 niL of 2M solution of
trimethylsilyldiazomethane in hexane at 25 0C. The
reaction mixture was stirred for Ih and concentrated
in vacuo to give the methyl ester. MS ESI m/e: 296.0
(M + H). To a solution of the methyl ester 42.8 (2.5
mmol) and 4-fluorophenoxybenzyl bromide 42.9 (700 mg,
2.5 mmol) in DMF (10 mL), was added K2CO3 (414 mg, 3
mmol) and the resulting mixture was stirred overnight
(14~16h) at 25 C. The solution was diluted with water
(2OmLOand extracted with EtOAc twice (20 mL). The
organic extraction was concentrated and the product
was purified by flash chromatography. MS ESI m/e:
518.0 (M + Na). The methyl ester 42.10 (39mg, 0.08
mmol) was hydrolyzed with LiOH (10 mg, 0.25 mmol) in a
1.5 mL of 1:1:1 mixture of MeOH, THF, and water for 2h
at 25 C. The reaction mixture was acidified with IN
HCl, extracted with CH2Cl2 and concentrated to give
the pure acid (42.11). MS ESI m/e: 504.0 (M + Na). 1H
NMR (400MHz) (CDCl3) d 8.5 (IH, br. s); 7.34 (IH 5 dd,
J=8.0, 8.0 Hz); 7.24 (2H, d, J=8.8 Hz); 7.16 (IH, d,
J=7.7 Hz); 7.07-6.98 (5H, m); 6.93 (2H, d, J- 11.7
Hz); 6.92 (IH, d); 5.3 (IH, br. s); 5.03 (2H, s); 3.0-
2.8 (2H, m); 2.1-1.9 (IH, m); 1.44 (9H, s).Scheme 42.3
42.10 42.12 42.13 Scheme 42.3. a. TFA, DCM, r.t., Ih;
b. formaldehyde, NaBH(OAc)3, AcOH5DMF, r.t, overnight;
c. LiOH/THF, MeOH, and water, r.t., 2h. [0438]
3-DimethyIamino-3-{4-[3-(4-fluoro-phenoxy)-benzyloxy]-
phenyl}- propionic acid (42.14). (>S)-3- r
-Butoxycarbonylamino-3-{4-[3-(4-fluoro-phenoxy)-
benzyloxy] -phenyl} -propionic acid methyl ester
(42.10) (1.0 g, 2 mmol) was treated with 10 niL of 10%
TFA solution in CH2Cl2 at 25 0C for Ih. The solvent
was concentrated in vacuo to give the free amine
(42.12). MS ESI m/e: 418.0 (M + Na). The amine (60 mg,
0.15 mmol) was treated with excess formaldehyde (2
equiv.), NaBH(OAc) 3 (85 mg, 0.4 mmol) and catalytic
amount of AcOH in DMF overnight (14- 16h) at 25 0C.
The product was purified by reverse phase HPLC. MS ESI
m/e: 424.1 (M + H). The methyl ester was hydrolyzed
with LiOH (19mg, 0.45 mmol) in a 3 mL of 1:1:1 mixture
of MeOH, THF, and water for 2h at 25 0C. The reaction
mixture was acidified with IN HCl, extracted with
CH2Cl2 and concentrated to give the pure acid (42.14)
(23 mg). MS ESI m/e: 410.2 (M + H). 1H NMR (500MHz)
(CDCl3) d 9.46 (IH, br. s); 7.72 (IH, d, J=16.0 Hz);
7.51 (2H, d, J=8.7 Hz); 7.36 (IH, dd, J=8.0, 8.0 Hz);
7.17 (2H, d, J=7.0 Hz); 7.08-6.98 (5H, m); 6.94 (IH,
d, J=8.2 Hz); 6.34 (IH, d, J=16.0 Hz); 5.10 (2H, s);
3.4-2.9 (2H, m); 2.73 (6H, s); 2.1-1.9 (IH, m).Scheme
43.1 42.1 Scheme 43.1. a. HNO3, HOAc, 80 0C, 3h; b.
SnCI2, EtOAc/EtOH, 70 0C, 3h; c. 3- bromobenzaldehyde,
DDQ, DMF, r.t., 2h; d. 4-trifluoromethylbezeneboronic
acid, Pd(PPh3)4, DME, Na2CO3, 80 0C, 14h; e. LiOH/THF,
MeOH, and water, r.t., 2h. [0439]
3-[2-(4'-TrifluoromethyI-biphenyl-3-yI)-benzooxazoI-5-
yl]-hex-4-ynoic acid (43.3).
3-(4-Hydroxy-phenyl)-hex-4-ynoic acid methyl ester
(1.32 g, 6 mmol) was treated with HNO3 (0.30 niL, 7.2
mmol) in AcOH (10 mL) at 80 C for 3h. The solvent was
concentrated in vacuo and
3-(3-nitro-4-hydroxy-phenyl)-hex-4-ynoic acid methyl
ester (613 mg, 2.3 mmol) was isolated from flash
chromatography. MS ESI m/e: 264.0 (M + H). The nitro
group was then reduced with SnCl2 (2.62 g, 11.6 mmol)
in EtOH (10 mLOand EtOAc (10 mL) at 70 C for 3h. The
reaction mixture was cooled to 25 0C, washed with
saturated aqueous Na2CO3, water, brine, dried over
MgSO , filtered and concentrated in vacuo. The crude
product was then purified by reverse phase HPLC to
give 3-(3-amino-4- hydroxy-phenyl)-hex-4-ynoic acid
methyl ester (174 mg, 0.74 mmol). MS ESI m/e: 234.0 (M
+ H). 3-(3-amino-4-hydroxy-phenyl)-hex-4-ynoic acid
methyl ester (174 mg, 0.74 mmol) and
3-bromobenzaldehyde (278 mg, 1.5 mmol) in DMF (3 mL)
was treated with DDQ (204 mg, 0.9 mmol) for 2h at 25
0C. The producted was purified by reverse phase HPLC.
MS ESI m/e: 398.0 (M + H).
3-[2-(3-Bromo-phenyl)-benzooxazol-5-yl]-hex-4- ynoic
acid methyl ester (19.6 mg, 0.05 mmol) and
trifluorophenylboronic acid (38 mg, 0.2 mmol) in DME
(1 mL) and 0.2 mL of 2M solution of aqueous Na2CO3 was
treated with Pd(PPh 3)4 at 80 C for 14h. The product
was isolated from flash chromatography. MS ESI m/e:
464.0 (M + H). The methyl ester (7.8 mg, 0.017 mmol)
was hydrolyzed with LiOH (4mg, 0.1 mmol) in a 1 mL of
1:1:1 mixture of MeOH, THF, and water for 2h at 25 0C.
The reaction mixture was acidified with IN HCl,
extracted with CH2Cl2 and concentrated to give the
pure acid (7.6 mg). MS ESI m/e: 450.1 (M + H). 1H NMR
(500 MHz) (CDCl3) d); 7.91(IH, s);7.83(2H,d, J=8.2Hz);
7.82(IH, s); 7.78 (2H, dd, J =8.0, 8.0 Hz); 7.67 (IH,
dd, J=7.8, 7.8 Hz); 7.58 (2H, d, J=8.4 Hz); 7.46 (IH,
dd, J=SA, 1.5 Hz); 4.29 (IH, m); 2.94 (IH, dd, J=15.8,
8.1 Hz); 2.84 (IH, dd, J=15.8, 6.9 Hz); 1 .89 (3H, d,
J=2.3 Hz). 6.44 Example 44 Scheme 44.1 Scheme 44.1. a.
NaOH, EtOH, water, r.i, 3h (X = Br, Cl). 44.1 44.2
[O440] General procedure for the preparation ofaryl
benzyl ethers: 3-(4-Hydroxyphenyl)- hex-4-ynoic acid
in EtOH (0.4M) was added IN NaOH solution (3 equiv.)
in water a t 25 C and stirred fro 5 minutes at 70 C.
ArCH 2X (X = Br, Cl, 1 equiv.) in EtOH (0.2M) was
slowly added, stirred for 3h at 70 0C. The reaction
mixture was acidified with IN HCl and purified from
reverse phase HPLC. 44.3 [0441]
3-[4-(4-Ethoxy-2-trifluoromethyl-quinolin-6-ylmethoxy)
-phenyl]-hex-4- ynoic acid (44.3). MS ESI m/e: 458.0
(M + H). 1HNMR (400 MHz) (DMSO-^ 6) d 12.6 (IH, br.
s); 8.31 (IH, s); 8.12 (IH, d, J=8.7 Hz); 7.95 (IH,
dd, J=8.7, 1.3 Hz); 7.41 (IH, s); 7.31 (2H, d, J=8.5
Hz); 7.03 (2H, d, =8.5 Hz); 5.36 (2H, s); 4.47 (2H, q,
J=8.0 Hz); 3.96 (IH, m); 2.62 (2H, d J=7.6 Hz); 1.79
(3H, d, J I .9 Hz); 1.21 (3H, t , J=8.0 Hz).44.4
[0442]
3-(4-{3-[4-(3-TrifluoromethyI-pyridin-2-yl)-piperazine
-l-carbonyl]- benzyloxy}-phenyl)-hex-4-ynoic acid. MS
ESI m/e: 552.0 (M + H). 1H NMR (400 MHz) (DMSO-J 6) d
12.5 (IH br. s); 8.57 (IH 3 d, J=3.5 Hz); 8.12 (IH,
dd, J=I.9, 1.6 Hz); 7.56- 7.48 (3H, m); 7.41 (IH, d,
J=7.5 Hz); 7.30-7.25 (3H, m); 6.98 (2H, d, J=8.7 Hz);
5.16 (2H, s); 3.95 (IH, m); 3.2 (4H, m); 2.60 (2H, d,
J=7.6 Hz); 2.52 (4H, m); 1.77 (3H, d, J=2.4 Hz). 44.5
[0443]
3-(4-{4-[2-(lJJ-Indol-3-yl)-ethylsulfamoyl]-benzyloxy}
-phenyl)-hex-4- ynoic acid. MS ESI m/e: 517.2 (M+ H).
1HNMR (400 MHz) (DMSO-^ 6) d 12.5 (IH, br. s); 10.82
(IH, s); 7.83 (2H, d, J=8.3 Hz); 7.77 (IH, dd, J=7.8,
7.8 Hz); 7.39 (IH, d, J=8.0 Hz); 7.32 (IH, d, J=8.0
Hz); 7.29 (2H, d, J=8.7 Hz); 7.13 (IH, d, J=2.2 Hz);
7.06 (IH, dd, J=7.0, 8.0 Hz); 6.97 (2H, d, J=8.7 Hz);
5.19 (2H, s); 3.95 (IH, m); 3.02 (2H, t, J=7.6 Hz);
2.81 (2H, t, J=7.6 Hz); 2.61 (2H, d, J=8.0 Hz); 1.78
(3H, d, J=2.4 Hz). 6.45 Example 45 [0444] This example
illustrates the preparation of (+/-)-3-[4-(2'-butoxy-5
'-methylbiphenyl-
4-ylmethoxy)-phenyl]-3-(4-fluorophenyl)-propionic acid
(45).Scheme 45.1 45.1 45.2 



45.3 45 [0445] Ethyl
3-(4-fluorophenyl)-3-(4-hydroxyphenyl)-acrylate
(45.1). A solution of lithium hexamethyldisilazide
(23.1 mL, IM in THF) was added to a stirred solution
of ethyl (trimethylsilyl)acetate (2.53 mL, 13.9 mmol)
in THF (15 mL) in 10 min. at - 78 0C. The reaction
mixture was further stirred at this temperature for 20
min. A solution of (4-
fluorophenyl)-(4-hydroxyphenyl)-methanone (2 g, 9.2
mmol) in THF (30 mL) was slowly added to the reaction
mixture. The reaction mixture was brought to 0 C in 5
h. The reaction mixture was quenched with saturated
ammonium chloride solution, extracted into ethyl
acetate and washed with dilute ammonium chloride
solution. The organic layer was dried over magnesium
sulfate. The solvent was removed under vacuum and
product was purified flash chromatography on silica
gel, giving 45.1 as an oil (1.405 g). [0446]
3-(4-Fluorophenyl)-3-(4-hydroxyphenyl)-propionic acid
ethyl ester (45.2). A solution of 45.1 (385 mg) in
ethanol (12 mL) and ethyl acetate (10 mL) was stirred
with 10% Pd-C (50 mg) under a hydrogen atmosphere at
room temperature for 3 h. The reaction mixture was
filtered and concentrated to provide 45.2 (350 mg).
[0447]
3-[4-(2'-Butoxy-5'-methyl-biphenyl-4-ylmethoxy)-phenyl
]-3-(4- fluorophenyl)-propionic acid ethyl ester
(45.3). A mixture of 45.2 (48 mg, 0.166 mmol),
4'-Bromomethyl-2-butoxy-5-methyl-biphenyl (67 mg, 0.2
mmol) and cesium carbonate (81 mg, 0.25 mmol) in DMF
(2 mL) was stirred at room temperature overnight. The
reaction mixture was diluted with water, acidified
with dilute HCl, extracted into ethyl acetate, washed
with water and dried over magnesium sulfate. The
residue obtained after concentration was flash
chromatographed on silica gel to obtain 45.3 (71 mg).
[0448] (+/-)-3-[4-(2
f-Butoxy-5'-methyl-biphenyl-4-ylmethoxy)-phenyI]-3-(4-
fluorophenyl)-propionic acid (45). A mixture of 45.3
(56 mg, 0.1 mmol) and 2NNaOH (aq) solution (0.3 1 mL,
0.62 mmol) in THF (3 mL) was stirred at room
temperature overnight."Trie eac i r  u e 'v a r c
ncentrated, treated with dilute HCl, and extracted
into ethyl acetate. The organic layer washed with
water and concentrated to yield product which was
purified by flash chromatography to give compound 45
(40 mg). 1H NMR (500 MHz, CDCl3, ppm), d 0.9 (t, 3H),
1.4 (m, 2H), 1.65 (m, 2H), 2.35 (s, 3H), 3.05 (m, 2H),
3.9 (t, 2H), 4.5 (t, IH), 5.05 (s, 2H), 6.8-7.5 (m,
15H). MS ESI (neg.) m/e: 511.0 (M-H). 6.46 Example 4 6
[0449] The following compounds were prepared according
to methods analogous to those described in Example 45:
3-(4-fluorophenyl)-3-[4-(4'-trifluoromethyl-biphenyl-3
- ylmethoxy)-phenyl]-propionic acid (46.1),
3-(4-fluorophenyl)-3-[4-(4-methyl-2-p-tolylthiazol-
5-ylmethoxy)-phenyl] -propionic acid (46.2) and
3-(4-fluorophenyl)-3-{4-[2-(3-
trifluoromethyl-phenoxy)-ethoxy] -phenyl} -propionic
acid (46.3). [0450] Starting from
(4-hydroxyphenyl)-phenyl-methanone, the following
compounds were prepared according to methods analogous
to those described in Example 45:
3-[4-(2-methyl-benzyloxy)-phenyl]-3-phenyl-propionic
acid (46.4), 3-[4-(2'-
butoxy-5'-methyl-biphenyl-4-ylmethoxy)-phenyl]-3-pheny
l-propionic acid (46.5), 3-[4-(4-
methyl-2-p-tolyl-thiazol-5-ylmethoxy)-phenyl]-3-phenyl
-propionic acid (46.6), 3-phenyl-3-
{4-[2-(3-trifluoromethyl- phenoxy)-ethoxy] -phenyl}
-propionic acid (46.7), 3-[4-(2'-cyanobiphenyl-
4-ylmethoxy)-phenyl]-3-phenyl-propionic acid (46.8)
and 3-phenyl-3-[4-(4'- trifluoromethyl-biphenyl -
3-ylmethoxy)-phenyl]-propionic acid (46.9). [0451]
Starting from
(4-hydroxyphenyl)-pyridin-4-yl-methanone, the
following compounds were prepared according to methods
analogous to those described in Example 45:
3-[4-(2'-butoxy-5'-methyl-biphenyl-4-ylmethoxy)-phenyl
]-3-pyridin-4-ylpropionic acid (46.10) and
3-pyridin-4-yl-3-[4-(4'-trifluoromethyl-biphenyl-3-ylm
ethoxy)- phenyl]-propionic acid (46.11). 6.47 Example
4 7 [0452] This example illustrates the preparation of
(+/-)-3-(4-[3-(4-chloro-2- methylphenyl)
benzyloxy]phenyl)-3-(4-fluorophenyl)-propanoic acid
(47). Scheme 47.1 45.2 47.147.2 47 [0453] Ethyl
3-(4-(3-iodobenzyIoxy)phenyl)-3-(4-fluorophenyl)propan
oate (47.1). Cs2CO3 (4.89g 15mmol) and
l-(bromomethyl)-3-iodobenzene (4.45g, 15mmol) were
added successively to a dry DMF (20 niL) solution of
45.2 (2.88g, lOmmol). The reaction mixture was stirred
at room temperature overnight, diluted with ethyl
acetate (20OmL),washed with water (100 mL x 2) and
brine (100 niL), and dried over Na2SO4. The solvent
was removed under vacuum and the residue was purified
by flash chromatography to give compound 47.1 as a
colorless oil. MS ESI (pos.) m/e: 505.0 (M+H). [0454]
3-(4-[3-(4-Chloro-2-methyIphenyl)benzyloxy]phenyl)-3-(
4-fluorophenyl)- propanoate (47.2). CsF (96 mg,
O.bmmol), 4-chloro-2-methylphenylboronic acid (102 mg,
0.6 mmol) and Pd(PPh3) (70 mg, O.Ommol) were added
successively to a dry 1,2- dimethoxyethane (DME, 2 mL)
solution of 47.1 (108 mg, 0.2 mmol) with stirring
under a nitrogen atmosphere. The reaction mixture was
stirred at 80 C overnight. The solvent was removed
under nitrogen flow and the residue was dissolved in
CH2Cl2 (2 mL) and purified by flash chromatography.
Compound 47.2 was obtained as a colorless oil. MS ESI
(pos.) m/e 503.0 (M+l). [0455]
(+/-)-3-{4-[3-(4-ChIoro-2-methylphenyl)phenyI]-methoxy
l)phenyI}-3-(4- fluorophenyl)-propanoic acid (47).
LiOH (48 mg, 2 mmol) was added to the THF-H2O (1/1,
4mL) solution of compound 47.2 (104 mg, 0.2 mmol ) .
The reaction mixture was stirred at room temperature
overnight. IN HCl(aq) was added to acidify the mixture
to pH 3 at 0 C. The mixture was extracted with ethyl
acetate (20 mL x 2), washed with water and brine,
dried over Na2SO4, and purified by flash
chromatography to obtain compound 47 (82 mg) as
colorless oil. 1H NMR (400 MHz)(CDCl 3) d 2.22 (s,
3H), 3.05 (dd, J = 7.8, 1.1 Hz, 2H), 4.49 (t, J = 8.0
Hz, IH), 5.09 (s, 2H), 6.92-7.43 (m, 12H). MS ESI
(neg.) m/e 473.0 (M-H). 6.48 Example 48 [0456] The
following compounds were prepared according to the
methods described in Example 47.6.49 Example 49 [0457]
This example illustrates the preparation of
(+/-)-3-(4-(3-(4- (trifluoromethyl)phenyl)
benzyloxy)phenyl)-4-(diethylamino)-3-methyl-4-oxobutan
oic acid.Scheme 49.1 49.1 [0458]
7V-AlIyl-2-(4-hydroxyphenyl)propanamide (49.1). N N'-
Carbonyldiimidazole (22.65g, HOmmol) was added to
commercially available 2-(4- hydroxyphenyl)propionic
acid (21g, 127mmol) in THF (10OmL). Gentle warming and
gas evolution was observed. The resulting mixture was
stirred for 3 h. Allylamine (10.9 g, 190.5 mmol) and
Et3N (19.2 mL, 190.5 mmol) were added dropwise, and
the mixture was stirred overnight. The reaction was
quenched with water (20OmL) and the organic phase was
extracted with ethyl acetate (50 mLx3). The combined
organic extracts were dried over MgSO4 and
concentrated in vacuo. The product was purified by
flash chromatography (elution with ethyl acetate).
Phenol 49.1 was obtained as a white solid. MS ESI m/e:
206 (M-H). Scheme 49.2 49.2 49.1 49.3 [0459]
2~(4-(3-(4-(Trifluoromethyl)phenyl)benzyloxy)phenyl)-J
Vallylpropanamide (49.3). Cs2CO3 (23.1g, 71mmol) was
added to a mixture of compound 49.2 (20.33g, 64.5mmol)
and phenol 49.1 (13.23g 64.5mmol) in DMF (5OmL). The
resulting mixture was stirred overnight. The reaction
was quenched with water (50OmL). The organic phase was
extracted with ethyl acetate (75mLx3). The combined
organic phases were dried over MgSO4 and the solvent
was removed under reduced pressure. The resulting
residue was purified via flash chromatography (10%
Acetone in dichloromethane) to yield 15.9 g of 49.3.
MS ESI m/e: 440 (M-H).Scheme 49.3 49.3 49.4 [0460]
2-(4-(3-(4-(TrifluoromethyI)phenyI)be
azyloxy)phenyl)-2-methylpent-4- enenitrile (49.4). The
3-aza-claisen reaction was carried out according to
the method of Walters et al. (1991) Tetrahedron Lett.
2: 179-182. Amide 49.3 (15.9g, 36.2mmol) and PPh3
(21g, 80mmol) were dissolved in anhydrous
dichloromethane (160 mL). Et3N (12g, 119.5mmol) and
CCl4 (18.4g, 119.5mmol) were added dropwise. The
resulting mixture was stirred at room temperature
overnight. The reaction was quenched with saturated
brine (250 mL). The organic phase was extracted with
ethyl acetate (50mLx3). The combined organic phases
were dried over MgSO4 and concentrated under reduced
pressure. The resulting residue was purified via flash
chromatography (25% ethyl acetate in hexanes) to yield
12.3 g of 49.4. 1H NMR (400MHz) (CDCl3) d 7.73 (4H,
s); 7.70 (IH, s); 7.61-7.51 (3H, m); 7.41 (2H, d,
J=8.9Hz); 7.05 (2H, d, J=8.9Hz); 5.76-5.72 (IH, m);
5.21-5.17 (4H, m); 2.71-2.59 (2H, m); 1.72 (3H, s).
Scheme 49.4 49.4 49.5 [0461]
2-(4-(3-(4-(Trifluoromethyl)phenyl)benzyIoxy)phenyI)-2
-methylpent-4- enoic acid (49.5). 49.4 was added to a
mixture of ethylene glycol (8 mL), H2O (0.25 mL) and
KOH (750 mg). The resulting mixture was heated to 190C
for 6 h. The reaction mixture was cooled to room
temperature. The aqueous phase was extracted with
ethyl acetate (10 mLx3). The extracts were combined,
dried over MgSO 4 and concentrated under reduced
pressure. The resulting residue was purified via flash
chromatography (10% acetone in dichloromethane) to
yield 632 mg of 49.5. M S ESI m/e: 441 (M-H)., " t
Scheme 49.5 49.5 49.6 [0462]
2-(4-(3-(4-(Trifluoromethyl)phenyI)benzyloxy)phenyl)-i
V, L'-diethyI-2- methylpent-4-enamide (49.6). Oxalyl
chloride (57.7mg, 0.45inmol) was added dropwise to
49.5 (100 mg, 0.23 mmol) in anhydrous dichloromethane
(4 mL). The resulting mixture was refluxed in a sealed
tube at 50 C overnight. The dichloromethane was
removed under a stream of N2. Anhydrous ether (2 mL)
was added dropwise, followed by diethyl amine (50 mg,
0.69 mmol) and Et3N (70 mg, 0.69 mmol). The mixture
was refluxed overnight. The reaction mixture was
concentrated under reduced pressure, and the resulting
residue was purified via flash chromatography (25%
ethyl acetate in heKanes). 82 mg of 49.6 was obtained.
MS ESI m/e: 496 (M-H). 1H NMR (500MHz) (CDCl3 ) d 7.72
(4H, s); 7.69 (IH, s); 7.6-7.5 (3H, m); 7.14 (2H, d,
J=8.5Hz); 7.05 (2H, d, J=8.5Hz); 5.7-5.6 (IH, m); 5.15
(2H, s); 5.03-5 (2H, m); 3.5-3.2 (2H, m); 3.0-2.9 (2H,
m); 2.74-2.64 (2H, m); 1.62 (3H, s); 1.13 (3H, s);
0.72 (3H, s). Scheme 49.6 49.6 49 [0463]
(+/-)-3-(4-(3-(4-(Trifluoromethyl)phenyl)benzyloxy)
phenyI)-4- (diethyIamino)-3-methyl-4-oxobutanoic acid
(49). The oxidation reaction was carried out according
to the method of Henry et al. (1993) J Org. Chem. 58:
4745. A catalytic amount 



OfOsO4 was added to a solution of 49.6 (50 mg, 0.1
mmol) in acetone (4 mL), followed by an excess of
Jones reagent (0.25 mL). The reaction mixture was
stirred at room temperature overnight. The reaction
was quenched with water (2 mL), and the aqueous phase
was extracted with dichloromethane (2 mLx3). The
combined organic extracts were dried over MgSO4 and
removed under reduced pressure. The resulting residue
was purified on reversed phase HPLC. MS ESI m/e: 514
(M-H). - 6 " [0464] This example illustrates the
preparation of3-{4-[4'-(l ,1-difluoro-ethyl)-
biphenyl-3-ylmethoxy] -phenyl }- ,
-dimethyl-succinamic acid. Scheme 50.1 49.2 50.1
[0465]
[4-(4'-Trifluoromethyl-biphenyl-3-ylmethoxy)-phenyl] -
acetic acid methyl ester (50.1). Compound 49.2 (15.8
g, 50.1 mmol) was added to methyl
4-hydroxyphenylacetate (8.3 g 50 mmol) in DMF (30 mL),
followed by C s2CO3 (17.9 g, 55 mmol). The resulting
mixture was stirred overnight. The reaction was
quenched with water (300 mL). The organic phase was
extracted with ethyl acetate (50 mL x 3). The combined
organic phase was rinsed with saturated brine, dried
over MgSO4, and concentrated under reduced pressure.
The product (16.3 g) was used in the next step without
further purification. MS ESI (pos.) m/e: 423 (M+Na).
Scheme 50.2 50.1 50.2 [0466]
2-{4-[4'-Trifluoromethyl-biphenyl-3-ylmethoxy]-phenyl}
-succinic acid 4- tert-butyl ester 1-methyl ester
(50.2). Compound 50.1 (4 g, lOmmol) in THF (12 mL) was
added dropwise to LDA in THF (IM, 12 mL) at - 780C.
The resulting mixture was stirred for 30 min. before
tert-butyl bromoacetate (2.15 g, 11 mmol) in THF (2
mL) was added over 10 min. The reaction mixture was
stirred for 2 h at - 78 C and allowed to warm slowly
to 0 0C. The reaction was quenched with saturated
aqueous NH4C l (20 mL). The organic phase was
extracted with ethyl acetate (25 mLx3). The organic
extracts were combined, dried over MgSO4 and
concentrated under reduced pressure. The resulting
residue was purified via flash chromatography (50%
ethyl acetate in hexanes) to yield 3.3 g of 50.2. MS
ESI (pos.) m/e: 537 (M+Na). 1HNMR (400MHz) (CDCl3) d
7.72 (4H, s); 6 l ; -7 (  )r .25-7.24(2H m); 6.98-6.97
(2H5m);5.14 (2H, s); 4.04- 4.0 (IH m); 3.7 (3H, s);
3.1 (IH, m); 2.63 (IK m); 1.42 (9H s). Scheme 50.3
50.2 50.3 [0467]
2-{4-[4'-Trifluoromethyl-biphenyI-3-yImethoxy]-phenyl}
-succinic acid 4- tert-butyl ester (50.3). Lithium
hydroxide (121mg, 5mmol) was added to a solution o f
50.2 in MeOH/THF/H 2O (1:1:1, 9OmL). The resulting
mixture was stirred at room temperature overnight. The
organic solvent was removed under reduced pressure.
The reaction mixture was extracted with
dichloromethane (10 mLx3). The organic extracts were
combined, dried over MgSO and concentrated under
reduced pressure. The resulting residue was purified
via flash chromatography (50% ethyl acetate in
hexanes) to yield acid 50.3 (860 nig). MS ESI (pos.)
m/e: 523 (M+Na). 1H NMR (4001MHz) (CDCl 3) d 7.72 (4H3
s); 7.67 (IH, s); 7.59-7.47 (3H, m); 7.29-7.25 (2H3m);
6.98-6.97 (2H, m); 5.14 (2H, s); 4.04-4.0 (IH, m);
3.1-3.053 (IH m); 2.64-2.60 (IH, m); 1.4 (9H 3 s).
Schexne 50.4 50.3 50.4 [0468]
3-{4-[4'-Trifluoromethyl-biphenyl-3-yImethoxy]-phenyI}
-iV^V-diinLethylsuccinamic acid tert-butyl ester
(50.4). A solution of compound 50.3 (50mg, O.lmmol) in
dichloromethane (2mL) was treated with
1-frydroxybenzotriazole (15 mg, 0.1lmmol) and EDC (21
mg, 0.1 lmmol) sequentially. The resulting mixture was
stirred for 1 h. before dimethylamine (9 mg, 0.2mmol)
was added dropwise. The reaction was quenched 3O min.
later with water (5 mL). The reaction mixture was
extracted with dichloromethane (2 mLx3). The organic
extracts were combined, dried over MgSO and
concentrated under' redu e pf s e d"y PiE i e O (48
mg). The product was used in the next step without
further purification. MS ESI (pos.) m/e: 527 (M+).
Scheme 50.5 50.4 50 [0469]
(+/-)-3-{4-[4'-Trifluoromethyl-biphenyl-3-ylmethoxy]-p
henyl}- Vdimethyl- succinamic acid (50). Ester 50.4
(48mg, 0.09mmol) was dissolved in dichloromethane/TFA
solution (3:1, 2 mL). The resulting mixture was
stirred at room temperature for 2 h. The solvent
removed under reduced pressure, and the product was
purified on reserve phase HPLC to yield acid 50
(30mg). MS ESI (pos.) m/e: 472 (M+H). 1H NMR (400MHz)
(CDCl3) d 7.72 (4H, s); 7.67 (IH, s); 7.59-7.28 (3H,
m); 7.2 (2H, d, J=8.6Hz); 7.0 (2H, d, J=8.6Hz); 5.13
(2H, s); 4.24-4.21 (IH, m); 3.20-3.13 (IH, m); 3.0
(3H, s); 2.95 (3H, s); 2.76-2.71 (IH, m). 6.51 Example
51 [0470] This example illustrates the preparation of
3-(4-methyl-thiazol-2-yi)-3-[4-(4'-
trifluoromethyl-biphenyl-3-ylmethoxy)-phenyl]
-propionic acid. Scheme 51.1 50.3 51.1 [0471]
3-[4-(4'-Trifluoromethyl-biphenyl-3-ylmethoxy)-phenyI]
-succinamic acid tert-hntyl ester (51.1).
1-hydroxybenzotriazole (225 mg, 1.65 mmol) and EDC
(315 mg, 1.65 mmol) were added sequentially to
compound 50.3 (750 mg, 1.5 mmol) in dichloromethane
(25 mL). The resulting mixture was stirred for 1 h
before ammonium hydroxide (25% in water, 630 mg, 4.5
mmol) was added dropwise. The reaction was quenched
after 30 min. with water (10 mL). The reaction mixture
was extracted with dichloromethane (10 mLx3). The
organic extracts were combined, dried over MgSO4 and'
tmcentxa e u i r c ip ure. The product was purified
via flash chromatography (50% ethyl acetate in
hexanes) to yield 51.1 (720 mg) as a white solid. MS
ESI (pos.) m/e: 500 (M+H). 1HNMR (400MHz) (CDCl3) d
7.72 (4H, s); 7.68 (IH, s); 7.57-7.48 (3H5 m);
7.29-7.25 (2H, m); 7.0-6.97 (2H, d, J =6,8Hz); 5.14
(2H, s); 3.91-3.88 (IH 5m); 3.19-3.13 (IH 5m);
2.60-2.55 (IH 5m); 1.4 (9H, s). Scheme 51.2 51.1 51.2
[0472]
3-Thiocarbamoyl-3-[4-(4'-trifluoromethyI-biphenyl-3-yl
methoxy)- phenyl] -propionic acid tert-butyl ester
(51.2). Lawesson's reagent (81 mg, 0.2 mmol) was added
to a solution of compound 51.1 (50 mg, 0.1 mmol) in
THF (2mL). The resulting mixture was stirred at room
temperature for 6 h. The reaction was quenched with
water (5 mL). The reaction mixture was extracted with
dichloromethane (3 mLx3). The organic extracts were
combined, dried over MgSO and concentrated under
reduced pressure. The product was purified via flash
chromatography (50% ethyl acetate in hexanes) to yield
compound 51.2 (40 mg) as a clear film. MS ESI (pos.)
m/e: 516 (M+H). 1H NMR (400MHz) (CDCl3) d 7.72 (4H,
s); 7.67 (IH 5 s); 7.51-7.48 (3H5 m); 7.31-7.28
(2H5m); 7.0- 6.97 (2H5 m); 5.14 (2H5 s); 4.25-4.22
(IH, m); 3.51-3.46 (IH, m); 2.78-2.72 (IH, m); 1.38
(9H, s). Scheme 51.3 51.2 51.3 [0473] Ethyl
3-(4-Methyl-thiazoI-2-yl)-3-[4-(4'-trifluoromethyI-bip
henyl-3- ylmethoxy)-phenyl]-propanoate (51.3). A
solution of 51.2 (100 mg, 0.19 mmol) in EtOH (3 mL)
was treated with chloroacetone (88mg, 0.95mmol). The
resulting mixture was refluxed for 5 h. Aqueous HCl
(6N, 25mL) was added into above reaction mixture and
thectinwa a oVer Lnight. The solvent was removed under
reduced pressure. The product was purified via flash
chromatography (50% ethyl acetate in hexanes) to yield
51.3 (50mg). MS ESI (pos.) m/e: 526 (M+H). Scheme 51.4
51.3 51 [0474]
(+/-)-3-(4-MethyI-thiazoI-2-yI)-3-[4-(4'-trifluorometh
yl-biphenyl-3- ylmethoxy)-phenyl]-propionic acid (51).
Compound 51.3 (50 mg, 0.1 mmol) was dissolved in
MeOH/THF/H 2O (1:1:1, 3 mL). The resulting mixture was
stirred at room temperature for 2 h. The reaction
mixture was acidified to PH=4 and extracted with
dichloromethane (3 mLx3). The product was purified on
reverse phase HPLC to yield compound 51 (40 mg). MS
ESI (pos.) m/e: 498 (M+H). 1H NMR (400MHz) (DMSO) d
7.92 (2H, d, J=8.1Hz); 7.84 (3H, d, J=8.8Hz); 7.71
(IH, t, J=5.1Hz); 7.54 (2H, d, J =7Hz); 7.29 (2H, d,
J=8.7Hz); 7.09 (IH, s); 7.01 (2 H, d, J=8.7Hz); 5.18
(2H, s); 4.66 (IH 5m); 3.2 (IH, m); 2.93 (IH, m); 2.33
(3H, s). 6.52 Example 52 [0475] This example
illustrates the preparation of
(+/-)-3-(4-((4-methyl-2-ptolylthiazol-
5-yl)methoxy)phenyl)-3-(thiophen-2-yl)propanoic acid.
Scheme 52.1 1.1 52.1 [0476]
2,2-DimethyI-5-[4-(tetrahydro-pyran-2-yIoxy)-benzylide
ne]- [l,3]dioxane-4,6-dione (52.1). Protection of the
phenol with dihydropyran was carried out based on the
method given in Miyashita et al. (1977) J. Org. Chem.
42: 3772. Compound!'" i ( q'q ''  s ' w  s clve  n
dichloromethane (4 L). 3,4-Dihydro-2H-pyran (250 g, 3
mol) was added to the suspension followed by PPTS (5
g, 20 mmol). The reaction mixture heated to a gentle
reflux (3.5 h). HPLC showed 90% completion of the
reaction. The reaction was concentrated under reduced
pressure to ~2L of volume. 1 L of acetone was added,
and 2 L of solvent was removed under reduced pressure.
1 L of acetone was added, and 1 L of solvent was
removed under reduced pressure. 0.5 L of acetone was
added, and 0.5 L of solvent was removed under reduced
pressure. The resulting slurry of very fine, light
yellow crystals was filtered and rinsed sequentially
with two 500 niL portions of acetone. The product was
dried in a vacuum oven at 50 C until no further
solvent collected in the traps. Compound 52.1 (528 g)
was obtained as fine, light yellow crystals. 1H
NMR(400MHz)(DMSO-<4) d 8.29 (s, IH); 8.18 (d, 2H,
J=8.9 Hz); 7.13 (d, 2H, J=8.9 Hz);. 5.67 (m, IH); 3.70
(m, IH); 3.60 (m, IH).1.9-1. 5 (m, 12H). MS ESI (pos.)
m/e: 355.1 (M + Na). Scheme 52.2 52.1 52.2 [0477]
(+/-)-Methyl
3-(4-hydroxyphenyl)-3-(thiophen-2-yl)propanoate
(52.2). A 500 mL flask was equipped with a magnetic
stir bar, nitrogen inlet, nitrogen outlet and placed
in a room temperature water bath. Compound 52.1 (5.00
g, 15.1 mmol) was added to the flask along with
anhydrous THF (150 mL). After purging with nitrogen
for 30 min, a solution of thiophene-2-yl-magnesium
bromide in THF (1M, 18.1 mL) was added by cannula.
After the addition was complete, the reaction mixture
was stirred for 1.5 h and quenched with aqueous NH4Cl
(1M, 100 mL) diluted with ethyl acetate (100 mL). The
aqueous layer was acidified to pH 2 with Cone. HCl and
extracted with ethyl acetate (150 mL x 2). The extract
was washed with brine and concentrated. The residue
was dissolved in 100 mL of 10:1 DMF-water heated to
1000C for 8 h. The reaction was cooled and the diluted
with 500 mL water and extracted with ethyl acetate
(150 mL x 3). The organic was 



dried with MgSO , filtered, and concentrated on a
rotary evaporator. The residue was dissolved in MeOH
(200 mL) and 5 drops of cone. H SO4 were added and the
solution was refluxed for 24 h. The solution was
concentrated to a residue on a rotary evaporator and
purified using flash column chromatography with 30%
ethyl acetate/hexanes as the eluant.concentrated to
afford 2.69 g (10.3 mmol) of 52.2 as a viscous oil.
Scheme 52.3 52.2 52 [0478]
(+/-)-3-(4-((4-MethyI-2-p-tolyIthiazol-5-yl)methoxy)ph
enyl)-3-<thiophen- 2-yl)propanoic acid (52). Thiazole
chloride 3.1 (108 mg, 0.457 mmol) and phenol 52.2 (100
mg, 0.381 mmol) were dissolved in DMF (1 mL) and
treated with Cs2CO3 C371 mg, 1.14 mmol). The reaction
was stirred at 5O0C for 16 h diluted with water (15
mL) and methylene chloride (15 mL). The organic layer
was washed with water, dried with MgSO 4, filtered,
and concentrated. The residue was purified by column
chromatography (silica gel, 33% to 66% ethyl acetate
in hexanes). Eluant containing desired compound
wasconcentrated dissolved in a THF/MeOH/2N LiOH(aq)
(1:1:1) solution (2 mL). Ttie mixture was stirred at
room temperature for 90 min., and the solution was
poured into 0,65 N HCl (aq.) (2 mL). The aqueous phase
was extracted with dichloromethane (3 x 10 mL and the
combined organic phases were dried over Na2SO4. After
filtration and drying, 1:56 mg (0.323 mmol) of
carboxylic acid 52 was obtained. 1H NMR (400MHz)
(CDCl3) S 7.77 (d, 2H, J = 8.1Hz), 7.23-7.30(m, 5H),
6.89-6.97 (m, 4H), 5.24 (s, 2H), 4.58 (t, IH, J = 7.8
Hz), 3.02 (m, IH), 2.92 (m, IH), 2.40 (s, 3H), 2.33
(s, 3H). 6.53 Example 53 [0479] This example
illustrates the preparation of(+/-)-3-[4-(4'-trifluoro
p iethylbiphenyl-
3-ylmethoxy)-phenyl]-3-(thiazol-2-yl)-propionic acid.
Scheme 53.1 52.1 53.1 [0480] (+/-)-Methyl
3-(4-hydroxyphenyI)-3-(thiazol-2-yI)propanoate C53.1).
A 500 mL flask was equipped with a magnetic stir bar,
nitrogen inlet, nitrogen outlet andp ac in ' f'in
fempera -wa Br bath. Compound 52.1 (5.00 g, 15.1 mmol)
was added to the flask along with anhydrous THF (150
mL). After purging with nitrogen for 30 min, a
solution of thiozole-2-yl-magnesium bromide in THF
(1M, 18.1 mL) was added by cannula. After the addition
was complete, the reaction mixture was stirred for 1.5
h, quenched with aqueous NH4Cl (1M, 100 mL) diluted
with ethyl acetate (100 mL). The aqueous layer was
acidified to pH ~2 with cone. HCl and extracted with
ethyl acetate (150 mL x 2). The extract was washed
with brine and concentrated. The residue was dissolved
in 100 mL of 10:1 DMF-water and heated to 100 C for 8
h. The reaction was cooled and the diluted with 500 mL
water and extracted with ethyl acetate (150 mL x 3).
The organic was dried with MgSO , filtered, and
concentrated on a rotary evaporator. The residue was
dissolved in MeOH (200 mL) and 5 drops of Cone. H2SO4
were added and the solution was refluxed for 24 h. The
solution was concentrated to a residue on a rotary
evaporator and purified using flash column
chromatography with 50% ethyl acetate/hexanes as the
eluant. The fractions were combined and concentrated
to afford 1.90 g (7.25 mmol) of 53.1 as a viscous oil.
Scheme 53.2 53.1 53 [0481]
(+/-)-3-[4-(4'-Trifluoromethyl-biphenyI-3-ylmethoxy)-p
henyl]-3-(thiazol- 2-yI)-propionic acid (53). Benzyl
chloride 2.3 (123 mg, 0.456 mmol) and phenol 53.1 (100
mg, 0.380 mmol) were dissolved in acetone (1 mL) and
treated with Cs2CO3 (371 mg, 1.14 mmol). The reaction
was stirred at 50 C for 16 h, filtered and
concentrated. The residue was purified by column
chromatography (silica gel, 30% to 70% ethyl acetate
in hexanes). Eluant containing desired compound was
concentrated and dissolved in a THF/MeOH/2N LiOH(aq)
(1:1:1) solution (2 mL). The mixture was stirred at
room temperature for 90 min., and the solution was
poured into 0.65 N HCl (aq.) (2 mL). The aqueous phase
was extracted with dichloromethane (3 x 10 mL) and the
combined organic phases were dried over Na2SO4. After
filtration and drying, 150 mg (0.31 1 mmol) of
carboxylic acid 53 was obtained. 1H NMR (400MHz)
(CDCl3) d 7.47-7.77 (m, 9H), 7.24-7.27 (m, 3H),
6.99-7.00 (m, 2H), 5.14 (s, 2H), 4.78 (dd, IH, J 6.8,
4.4 Hz), 3.47 (dd, IH, J = 12.8, 6.8 Hz), 3.09 (dd,
IH, ./=12.8, 4.4 Hz).[0482] This example illustrates
the preparation of
(+/-)-3-[4-(4'-Trifluoromethylbiphenyl-
3-ylmethoxy)-phenyl]-3-(3-methylthiophen-2-yl)-propion
ic acid. Scheme 54.1 52.1 54.1 [0483] (+/-)-Methyl
3-(4-hydroxyphenyl)-3-(3-methylthiophen-2-yl)propanoat
e (54.1). A 500 mL flask was equipped with a magnetic
stir bar, nitrogen inlet, nitrogen outlet and placed
in a room temperature water bath. Compound 52.1 (5.00
g, 15.1 mmol) was added to the flask along with
anhydrous THF (150 mL). After purging with nitrogen
for 30 min, a solution of
3-methylthiophen-2-yl-magnesium bromide in THF (1M,
18.1 mL) was added by cannula. After the addition was
complete, the reaction mixture was stirred for 1.5 h,
quenched with aqueous NH4Cl (1M, 100 mL) and diluted
with ethyl acetate (100 mL). The aqueous layer was
acidified to pH ~2 with Cone. HCl and extracted with
ethyl acetate (150 mL x 2). The extract was washed
with brine and concentrated. The residue was dissolved
in 100 mL of 10:1 DMF-water and heated to 100 C for 8
h. The reaction mixture was cooled, diluted with
50OmLwater, and extracted with ethyl acetate (150 mL x
3). The combined organic layers were dried with MgSO ,
filtered, and concentrated on a rotary evaporator. The
residue was dissolved in MeOH (200 mL) and 5 drops of
Cone. H2SO4 were added and the solution was refluxed
for 24 h. The solution was concentrated to a residue
on a rotary evaporator and purified using flash column
chromatography with 30% ethyl acetate/hexanes as the
eluant. The fractions were combined and concentrated
to afford 2.33 g (7.25 mmol) of 54.1 as a viscous oil.
Scheme 54.2 54.1 5448 ] " i )-3 4 Tr
Euoromethyl-biphenyl-3-ylmethoxy)-pheiiyI]-3-(3-
methylthiophen-2-yI)-propionic acid (54). Benzyl
chloride 2.3 (113 mg, 0.434 mmol) and phenol 54.1 (100
mg, 0.362 mmol) were dissolved in acetone (1 mL) and
treated with Cs CO3 (371 mg, 1.14 mmol). The reaction
was stirred at 50 C for 16 h, filtered and
concentrated. The residue was purified by column
chromatography (silica gel, 30% to 60% ethyl acetate
in hexanes). Eluant containing desired compound was
concentrated and dissolved in a THF/MeOH/2N LiOH(aq)
(1:1:1) solution (2 mL). The mixture was stirred at
room temperature for 90 min., the solution was poured
into 0.65 N HCl (aq.) (2 mL). The aqueous phase was
extracted with dichloromethane (3 x 10 mL) and the
combined organic phases were dried over Na2SO . After
filtration and drying, 154 mg (0.311mmol) of
carboxylic acid 54 was obtained. 1H NMR (400MHz)
(CDCl3) d 7.43-7.70 (m, 8H), 7.21 (d, 2H, J = 8.6 Hz),
7.05 (d, IH, J = 5.0 Hz), 6.92 (d, 2H, J = 8.6 Hz),
6.76 (d, IH, 5.0 Hz), 5.09 (s, 2H), 4.74 (t, IH, J =
7.8 Hz), 3.05 (d, 2H, J = 7.8 Hz), 2.15 (s, 3H). 6.55
Example 55 [0485] This example illustrates the
preparation of methyl 3-(4-hydroxyphenyl)-3-
(1H-pyrrol- 1-yl)propanoate . Scheme 55.1 heating
[0486]
3-(4-Hydroxyphenyl)-3-(l//-pyrrol-l-yl)propanoic acid
(55.1). At 100 C, 2,5-dimethoxytetrahydrofuran (8.5
mmol) was added to a mixture of 3-amino-3-(4-
hydroxyphenyl) propanoic acid (7.7 mmol) and sodium
acetate (46 mmol) in acetic acid (34 mL). After
stirring for 1 h, acetic acid was removed under
reduced pressure. The residue was extracted with ethyl
acetate (300 mL). The organic layer was washed with
brine and dried over anhydrous Na2SO4 and
concentrated. The residue was purified via column
chromatography (10% methanol in dichloromethane) to
compound 55.1. LC-MS (neg.) m/e: 230.2 (M-H). Scheme
55.2[ 48 ].. " ]  (55). Trimethysilyldiazomethane (8
mL, 2M in diethyl ether, 16 mmol) was added to a
solution of compound 55.1 (7 mmol) in methanol (25
mL). After 10 min., the solvent was removed to yield
methyl compound 55. MS ESI (pos.) m/e: 246.1 (M+H).
6.56 Example 56 [0488] The following compounds were
prepared from compound 55 according to the methods
described in Example 18. Table 17 Compound R Compound
R [0489] Compound 56.1. MS ESI (neg.) m/e: 431 (M-H).
1H NMR (500MHz) (DMSOd 6) d 12.3 (IH, s); 7.81 (2H, d,
J=8 Hz); 7.30 (4H, m); 6.99 (2H, d, J=9Hz); 6.92 (2H,
m); 5.98 (2H, m); 5.56 (IH, t, J=8Hz), 5.29 (2H, s);
3.18 (2H, m); 2.44 (3H, s); 2.38 (3H, s). [0490]
Compound 56.2. MS ESI (neg.) m/e: 464 (M-H). 1H NMR
(SOOMHZ) (DMSOd 6) d 7.92 (2H, m); 7.84 (3H, m); 7.72
(IH, d, J=8Hz); 7.53 (2H, m); 7.26 (2H, d, J=9Hz);
7.00 (2H, d, J=9Hz), 6.91 (2H, m); 5.55 (IH, d,
J=8Hz); 5.19 (2H, s); 3.16 (2H, m).'"[ 49 OWpOiua S
ESI (neg.) m/e: 396 (M-H). NMR (500MHz) (DMSO-d 6) d
12.37 (IH, s); 7.65-7.77 (4H, m); 7.41-7.51 (5H5 m);
67.27 (2H, m); 7.01 (2H, d, J=5Hz)); 6.92 (2H, m);
5.99(2H, m), 5.56 (IH, m); 5.18 (2H, s), 3.21 (2H, m).
[0492] Compound 56.4. MS ESI (neg.) m/e: 350 (M-H). 1H
NMR (500MHz) (DMSO-d 6) d 12.4 (IH 5 s); 7.30-7.34 (IH
515 J=SHz); 7.26 (2H, d5 J=9Hz); 7.01 (2H5m); 6.96
(2H5 d, J=9Hz)); 6.90-6.92 (3H5 m); 5.98 (2H5 m), 5.55
(IH 515 J=8Hz); 5.07(2H 5 s); 3.78 (3H 5 s); 3.21(2H 5
m). [0493] Compound 56.5. MS ESI (neg.) m/e: 364
(M-H). 1H NMR (500MHz) (DMSOd 6) d 7.24-7.31 (3H 5m);
6.99 (2H5m); 6.88 (3H5m); 5.97 (2H5 s); 5.55 (IH 5m);
5.06(2H 5 s), 4.04 (2H5 q, J=7Hz); 3.16 (2H5m); 1.34
(3H51, J=7Hz). [0494] Compound 56.6. MS ESI (neg.)
m/e: 412 (M-H). 1H NMR (500MHz) (DMSOd 6) d 7.40-7.43
(3H 5m); 7.16-7.26 (4H5 m); 7.08 (IH 5 s); 7.03 (2H5
d5 J=8Hz)); 6.90-6.97 (5H 5m); 5.98(2H 5 s), 5.54 (IH
515 J 8Hz); 5.09 (2H5 s); 3.17 (2H5m) [0495] Compound
56.7. MS ESI (neg.) m/e: 396 (M-H). 1H NMR (500MHz)
(DMSOd 6) d 7.70-7.71 (4H 5m); 7.41-7.55 (4H5 m); 7.39
(IH 5 m); 7.25 (2H5 d5 J=8Hz)); 6.98 (2H 5 d5 J=9Hz);
6.89 (2H5 s)5 5.97 (2H5 s); 5.55 (IH 51, J=8Hz); 5.12
(2H5 s); 3.10 (2H5 m). [0496] Compound 56.8. MS ESI
(neg.) m/e: 421 (M-H). 1H NMR (500MHz) (DMSOd 6) d
8.19 (IH 5 s); 8.05 (IH 5 d, J=8Hz); 7.87 (IH 5 d5
J=SHz); 7.80 (2H5 d5 J=8Hz); 7.71 (IH 515 J=8Hz); 7.56
(2H5 d5 J=8Hz); 7.26 (2H, d, J=8Hz); 6.98 (2H5 d,
J=SHz); 6.90 (2H5 d, J=8Hz); 5.98 (2H5 m); 5.55 (2H515
J=8Hz)); 5.17 (2H5 s); 3.13 (2H5 m). [0497] Compound
56.9. MS ESI (neg.) m/e: 421 (M-H). 1H NMR (500MHz)
(DMSO-d 6) d 7.99 (IH 5 d, J=8Hz); 7.84 (IH 51,
J=8Hz); 7.68 (IH 5 d5 J=8Hz); 7.58-7.64 (5H5 m); 7.17
(2H 5 d, J=8Hz); 6.96 (2H5 d, J=8Hz); 6.81 (2H5m);
5.95 (2H5 m); 5.55 (IH, t, 



J=7Hz); 5.18 (2H 5 s); 2.73 (2H5 d, J=7Hz). 6.57
Example 57 [0498] The following compounds were
prepared according to the methods described in
Examples 55 and 56.Table 18 Compound R Compound R
[0499] Compound 57.1. MS ESI (neg.) m/e: 431 (M-H). 1H
NMR (500MHz) (DMSOd 6) d 7.81 (2H, m); 7.28-7.32 (4H,
m); 7.00 (2H, d, J=8Hz); 6.92 (2H, s); 5.99 (2H, s);
5.57 (IH, m); 5.30 (2H, s); 3.23 (2H, m); 2.44(3H, s);
2.38 (3H, s). [0500] Compound 57.2. MS ESI (neg.) m/e:
464 (M-H). 1H NMR (500MHz) (DMSO-d 6) d 7.93 (2H, d,
J=8Hz); 7.83-7.86 (3H, m); 7.72 (IH, d, J=SHz); 7.56
(2H, m); 7.27 (2H, d, J=9Hz); 7.01 (2H, d, J=9Hz);
6.91 (2H, m); 5.98 (2H, s); 5.55 (IH, d, J=8Hz); 3.14
(2H, m). [0501] Compound 57.3. MS ESI (neg.) m/e: 396
(M-H). 1H NMR (500MHz) (CDCl 3) d 1.63-1.16 (4H, m);
7.39-7.59 (5H, m); 7.15 (2H, d, J=8Hz); 6.77 (2H, s);
6.19 (2H, s); 5.64 (IH, s); 5.13 (2H, s); 3.22-3.26
(2H, m). [0502] Compound 57.4. MS ESI (neg.) m/e: 350
(M-H). 1H NMR (500MHz) (DMSO-d 6) d 7.33 (IH, t,
J=8Hz); 7.25 (2H, d, J=8Hz); 7.01 (2H, m); 6.95 (2H,
d, J=9Hz); 6.90 (3H, m); 5.98 (2H, s); 5.55 (IH, t,
J=8Hz); 5.07 (2H, s); 3.78 (3H, s); 3.16 (2H, m).
[0503] Compound 57.5. MS ESI (neg.) m/e: 412 (M-H). 1H
NMR (SOOMHZ) (DMSOd 6) d 7.40-7.43 (3H, m); 7.24-7.26
(3H, m); 7.20 (IH, m); 7.10 (IH, s); 7.03 (2H, d,
J=9Hz); 6.90-6.93 (5H, m); 5.98 (2H, m); 5.55 (IH, m);
5.10 (2H, s); 3.18 (2H, m). [0504] Compound 57.6. MS
ESI (neg.) m/e: 421 (M-H). 1H NMR (500MHz) (DMSOd 6) d
7.99 (IH d, J=8Hz); 7.81(1H, m); 7.68 (IH, d, J=SHz);
7.61-7.65 (5H m); 6.92 (2H m); 5.99 (2H, s); 5.56 (IH,
t, J=8Hz); 5.20(2H, s); 3.19 (2H, m).[0505] This
example illustrates the preparation of
(+/-)-3-(-4-(Benzyloxy)phenyl)-3-
(lif-pyrazol-l-yl)propanoic acid (58.3). Scheme 58.1 +
58.1 [0506] l-(4-(BenzyIoxy)benzyI)-li -pyrazole
(58.1). After a mixture of pyrazole (7.73 mmol) and
potassium hydroxide (7.73 mmol) in DMF (35 niL) was
stirred at room temperature for 30 min., a solution of
l-(benzyloxy)-4-(chloromethyl)benzene (6.44 mmol) in
DMF (7 niL) was added dropwise. The reaction mixture
was stirred at room temperature overnight and the
product obtained from a standard aqueous work up.
Column chromatography (1:2 ethyl acetate / hexane) of
the residue yielded compound 58.1 as a white solid.
LC-MS ESI (pos.) m/e: 265 (M+H); 1HNMR (500MHz) (DMSOd
6) d 7.79 (IH, m); 7.46 (3H, m); 7.40 (2H3m); 7.36
(IH, m); 7.21 (2H d, J=9Hz)); 5.27 (2H, s); 5.11 (2H,
m). Scheme 58.2 58.1 58.2 [0507]
l-(4-(Benzyloxy)phenyl)but-3-enyl)-lJ?-pyrazole
(58.2). To a solution of compound 58.1 (3.41 mmol) in
THF (30 mL) at - 78 0C was added dropwise
n-butyllithium in hexanes (3.75 mmol). The mixture was
stirred for 10 min. followed by addition of allyl
bromide (3.75 mmol). The reaction mixture was allowed
to warm to room temperature overnight, quenched by
addition of water. After extraction with ethyl
acetate, the organic layer was washed with brine,
dried over Na2SO4 and concentrated under reduced
pressure. Column chromatography (1:3 ethyl
acetate/hexane) of the residue yielded compound 58.2
as a white solid. LC-MS ESI (pos.) m/e: 305 (M+H).
Scheme 58.3" 50S 4- e
ky)phenyI)-3-(lJy-pyrazoI-l-yI)propanoic acid (58.3).
A solution OfKMnO4 (1.68 mmol) in water (19 niL) was
added dropwise to a mixture of compound 58.2 (1.08
mmol), NaIO4 (2.2 mmol), acetone (6mL), and acetic
acid (6mL). After stirring at room temperature for 1
h, ethylene glycol (2 mL) was added and stirred for
additional 1 h. MnO2 was removed by filtration through
silica gel (eluting with 1:9 methanol:
dichloromethane). After concentration under reduced
pressure, the residue was purified by column
chromatography (1:9 methanol: dichloromethane),
yielding compound 58.3 (243 mg, 0.75 mmol). LC-MS ESI
(pos.) m/e: 323 (M+H). Scheme 58.4 58.3 58.4 [0509]
Methyl
3-(4-(benzyloxy)phenyl)-3-(lH-pyrazol-l-yl)propanoate
(58.4). Compound 58.3 was esterified similarly to the
method discussed in connection with Scheme 55.2.
Scheme 58.5 58.4 58 [0510] (+/-)-Methyl
3-(4-hydroxyphenyl)-3-(l#-pyrazo-l-l)propanoate (58).
A mixture of compound 58.4 (0.37 mmol) and a small
amount of Pd-C in methanol (8 mL) was stirred at room
temperature under hydrogen atmosphere for 20 min.
After filtration and concentration, the residue was
purified by column chromatography. Compound 58 was
obtained (81 mg, 0.33 mmol). LC-MS ESI (pos.) m/e: 247
(M+H). 6.59 Example 59 [0511] The following compounds
were prepared from compound 58 according to the
methods described in Example 18.Compound R R' [0512]
Compound 59.1. MS ESI (neg.) m/e: 321 (M-H). 1H NMR
(500MHz) (DMSOd 6) d 7.84 (IH, d J=2Hz); 7.40-7.50
(5H, m); 7.35 (IH, m); 7.27(2H, d, J=9Hz); 6.97 (2H,
d, J=9Hz); 6.24 (IH, s); 5.79 (IH, m); 5.06 (2H, s);
3.3(1H, m); 3.12 (IH, m). [0513] Compound 59.2. MS ESI
(neg.) m/e: 397 (M-H). 1HNMR (SOOMHZ) . (DMSOd 6) d
7.85 (IH, s); 7.64-7.77 (4H, m); 7.41-7.50 (6H, m);
7.29(2H, d, J=8Hz); 7.01 (2H, d, J=9Hz); 6.24 (IH, s);
5.80 (IH, m); 5.18 (2H, s); 3.3(1H, m); 3.12 (IH, m).
[0514] Compound 59.3. MS ESI (neg.) m/e: 465 (M-H). 1H
NMR (500MHz) (DMSO-d6) d 7.93 (2H, d, J=8Hz); 7.85
(4H, m); 7.73 (IH, d, J=7Hz); 7.54(2H, m); 7.29 (IH,
s); 7.28 (2H, m); 7.00 (2H, m); 6.23(1H, s); 5.80 (IH,
m); 5.20 (2H, s); 3.3(1H, m); 3.14 (IH, m).Sl ' "hipo
n . :;MS ESI (neg.) m/e: 479 (M-H). H NMR (500MHz)
(DMSOd 6) d 7.92 (2H, m); 7.82-7.86 (3H, m); 7.72 (IH,
m); 7.52-7.56 (2H, m); 7.36 (IH, s); 7.20 (2H, d,
J=9Hz); 6.99 (2H, d, J=9Hz); 6.02 (IH, m); 5.69 (IH,
m); 5.14 (2H, s); 3.3 (IH, m); 2.98 (IH, m); 2.24 (3H,
s). [0516] Compound 59.5. MS ESI (neg.) m/e: 411
(M-H). 1H NMR (500MHz) (DMSOd 6) d 7.63-7.73 (4H, m);
7.36-7.52 (6H, m); 7.20 (2H, d, J=8Hz); 6.99 (2H, d,
J=8Hz); 6.01 (IH, s); 5.70 (IH, m); 5.17 (2H, s); 3.3
(IH, m); 2.99 (IH, m); 2.24 (3H, s). [0517] Compound
59.6. MS ESI (neg.) m/e: 479 (M-H). 1H NMR (SOOMHZ)
(DMSO-d6) d 7.93 (2H5 m); 7.84 (3H, m); 7.71 (2H, m);
7.55 (2H, m); 7.26(2H, d, J=9Hz); 7.00 (2H, d, J=9Hz);
6.00 (IH, s); 5.69 (IH, m); 5.19 (2H, s); 3.3 (IH, m);
3.05 (lH, m); 2.15 (3H, s). [0518] Compound 59.7. MS
ESI (neg.) m/e: 411 (M-H). 1H NMR (500MHz) (DMSOd 6) d
7.64-7.74 (5H, m); 7.39-7.52 (5H, m); 7.26 (2H, d,
J=9Hz); 6.99 (2H, d, J=9Hz); 5.99 (IH, s); 5.68 (IH,
m); 5.17 (2H, s); 3.3 (IH, m); 3.06 (IH, m); 2.15 (3H,
s). 6.60 Example 60 [0519] This example illustrates
the preparation of ethyl 3-(4-hydroxyphenyl)-3-(5-
methyloxazol-2-yl)propanoate. Scheme 60.1 + _ NH2 60.1
[0520] 2-(4-(Benzyloxy)phenyl)-
L-(prop-2-ynyl)acetamide (60.1). A mixture of
4-(benzyloxy)phenylacetic acid (20.7 mmol),
1-hydroxybenzotrizole hydrate (37 mmol),
l-(3-dimethylaminopropyl)-3-ethylcarbodiimide (37
mmol), propargylamine (20.7mmol) and -methylmorpholine
(62 mmol) in DMF (60 mL) were stirred at room
temperature overnight. The reaction mixture was
diluted with ethyl acetate (400 mL), washed with IN
HCl, water, saturated Na2CO3 solution, brine and dried
over Na2SO . After removing solvent under reduced
pressure, the residue was triturated with
dichloromethane. Compound 60.1 was obtained as a white
solid after filtration and drying. LC-MS ESI (pos.)
m/e: 280 (M+H).Scheme 60.2 60.1 60.2 [0521]
2-(4-Benzyloxy)benzyl)-5-methyl oxazole (60.2). A
mixture of compound 60.1 (10.1 mmol), AuCl3 (1 mrnol)
in dichloromethane (100 mL) was stirred at room
temperature overnight. Additional dichloromethane (100
L) was added and the reaction mixture was washed with
NaHCO 3 solution and saturated brine. After drying
over Na2SO and concentration under reduced pressure,
the residue was purified by column chromatography (1:2
ethyl acetate-hexanes) to obtain compound 60.2. LC-MS
ESI (pos.) m/e: 280 (M+H). Scheme 60.3 60.2 60.3
[0522] Ethyl 3-(4-(be
zyloxy)phenyl)-3-(5-methyloxazol-2-yl)propanoate
(60.3). Compound 60.3 was obtained from compound 60.2
according to the method of Example 58. Scheme 60.4
60.3 60 [0523]
(-tV-)-Ethyl3-(4-hydroxyphenyI)-3-(5-methyIoxazoI-2-yl
)propanoate (60). Compound 60 was obtained from
compound 60.3 according to the method of Example 58.
6.61 Example 61 [0524] The following compounds were
prepared from compound 60 according to the methods
described in Example 18.Table 20 Compound R Compound R
61.3 [0525] Compound 61.1. MS ESI (neg.) m/e: 336
(M-H). 1 NMR (500MHz) (DMSOd 6) d 7.41-7.46 (4H, m);
7.36 (IH, m); 7.17 (2H, d, J=9Hz); 6.97 (2H, d,
J=9Hz); 6.73 (IH, s); 5.09 (2H, s); 4.44 (IH, m); 3.08
(IH, m); 2.71 (IH, m); 2.22 (3H, s). [0526] Compound
61.2. MS ESI (neg.) m/e: 480 (M-H). 1H NMR (SOOMHZ)
(DMSOd 6) d 7.91-7.93 (2H, m); 7.82-7.85 (3H, m); 7.72
(2H, d, J=7Hz); 7.54 (2H, m); 7.18 (2H, d, J=8Hz);
6.99 (2H, d, J=8Hz); 6.72 (IH, s); 5.17 (2H, s); 4.44
(IH, m); 3.08 (IH, m); 2.74 (IH, m); 2.21 (3H, s).
[0527] Compound 61.3. MS ESI (neg.) m/e: 447 (M-H). 1H
NMR (500MHz) (DMSOd 6) d 7.80 (2H, d, J=8Hz); 7.30
(2H, d, J=8Hz); 7.19 (2H, d, J=SHz); 7.00 (2H, d,
J=8Hz); 6.73 (IH, s); 5.27 (2H, s); 4.44 (IH, m); 3.10
(IH, m); 2.73 (IH, m); 2.43 (3H, s); 2.34 (3H, s);
2.21 (3H, s). [0528] Compound 61.4. MS ESI (neg.) m/e:
366 (M-H). 1H NMR (500MHz) (DMSOd 6) d 7.32 (IH, t,
J=8Hz); 7.16 (2H, d, J=8Hz); 7.00(2H, m); 6.96 (2H,
m); 6.89 (IH, m); 6.72 (IH, s); 5.05 (2H, s); 4.42
(IH, m); 3.76 (3H, s); 3.06 (IH, m); 2.76 (IH, m);
2.21 (3H, s). 



[0529] Compound 61.5. MS ESI (pos.) m/e: 500 (M+H). 1H
NMR (500MHz) (DMSOd 6) d 7.50 (2H, d, J=8Hz); 7.44
(2H, d, J=8Hz); 7.1 1-7.18 (4H, m); 6.97 (3H, m); 6.71
(IH, s); 5.10 (2H, s); 4.43 (IH, m); 3.93 (2H, t,
J=7Hz); 3.06 (IH, m); 2.70 (IH, m); 2.20 (3H, s); 1.61
(2H, m);1.36 (2H, m); 0.86 (3H, t, J=7Hz).[0530] This
example illustrates the preparation
3-(4-(3-(4-(trifluoromethyl)phenyl)
benzyloxy)phenyl)-3-(isoxazol-5-yl)propanoic acid
(62). Scheme 62.1 [0531]
5-(4,4-Diethoxy-l-(4-(tetrahydro-2H-pyran-2-yIoxy)phen
yI)but-2-ynyl)- 2,2-dimethyl-l,3-dioxane-4,6-dione
(62.1). Propiolaldehyde diethyl acetal (5 g, 39 mmol)
in anhydrous THF (65 mL) was cooled to - 5 0C and
treated with ethylmagnesium bromide (39 mmol in 14 mL
of anhydrous THF) dropwise over 10 min. After 45 min.,
the solution of Grignard reagent was added to compound
52.1 in anhydrous THF (50 mL). After stirring 1 h, the
reaction was quenched with saturated NH4Cl(aq) (20 mL)
and diluted with hexanes (100 mL). After mixing
vigorously, the layers were separated and the organic
layer discarded. The aqueous layer was acidified and
extracted twice with diethyl ether. The combined
organic layers were washed with saturated brine, dried
over Na2SO4, filtered, and concentrated under reduced
pressure. The residue was used immediately without
further purification. MS ESI (pos.) m/e: 478.3 (M+NH
4)+. Scheme 62.2 62.1 62.2 [0532] Ethyl
6,6-diethoxy-3-(4-(tetrahydro-2H-pyran-2-yloxy)phenyl)
hex-4- ynoate (62.1). Ethanolysis and decarboxylation
was carried out according to the method of Example 16.
Ester 62.2 was obtained as a light yellow oil (8
g).Scheme 62.3 62.2 62.3 [0533] Ethyl
3-(4-hydroxyphenyl)-3-(isoxazol-5-yl)propanoate
(62.3). Compound 62.2 (1 g, 2.5 mmol) and
hydroxylamine hydrochloride (0.43 g, 6.2 mmol) were
dissolved in a mixture of ethanol (10 mL) and water (1
mL). After refluxing 2 h, the reaction mixture was
diluted with 200mL of water and extracted with diethyl
ether (2 x 100 mL). The combined organic layers were
washed with saturated brine, dried over MgSO4,
filtered, and concentrated under reduced pressure. The
residue was purified by flash chromatography (silica
gel, 5% methanol in dichloromethane eluant). Compound
62.3 was obtained as a thick oil (0.38 g). 1HNMR
(500MHz) (CDCl 3) d 8.14 (d, J=I. 5 Hz, IH); 7.12 (d,
J=8.5 Hz, 2H); 6.77 (d, J=8.5, 2H); 5.98 (d, J LOHz,
IH); 5.30 (s, IH); 4.64 (t, J= 8.0 Hz, IH); 4.06 (m,
2H); 3.15 (dd, J=I6, 7.5 Hz, IH); 2.95 (dd, J=I 6, 8.0
Hz, IH); 1.17 (t, J= 7.2 Hz, 3H). Scheme 62.4 62.3
62.4 [0534] Ethyl 3-(4-(3-(4-(trifluoromethyl)phe
yl)benzyloxy)phenyl)-3-(isoxazol- 5-yl)propanoate
(62.4). Compound 62.3 was alkylated according to the
procedure of Example 2. LC-MS ESI (pos.) m/e: 496.1
(M+H). 1H MR (500MHz) (CDCl3) d 8.14 (s, IH); 7.70 (s,
4H); 7.66 (s, IH); 7.56 (d, J= 7.5 Hz, IH); 7.50-7.45
(m, 2H); 7.22 (d, J=8.5 Hz, 2H); 6.96 (d, J=8.5, 2H);
5.99 (s, IH); 5.12 (s, 2H); 4.67 (t, J= 7.7 Hz, IH);
4.08 (m, 2H); 3.16 (dd, J=16, 7.5 Hz5 IH); 2.95 (dd,
J=I 6, 8.0 Hz, IH); 1.17 (t, J= 7.2 Hz, 3H).Scheme
62.5 62.4 62 [0535]
(+/-)-3-(4-(3-(4-(Trifluoromethyl)phenyl)benzyIoxy)phe
nyl)-3-(isoxazoI- 5-yl)propanoic acid (62). Compound
62.4 was dissolved in glacial acetic acid (1 mL) and
water (0.3 mL) and heated to 95 0C for 16 h. IN HCl
(0.1 mL) was added and the reaction mixture was heated
for another 16 h. The reaction mixture was poured into
deionized water (50 mL) and extracted twice with
diethyl ether. The combined organic layers were washed
with saturated brine, dried over Na2SO4, filtered, and
concentrated under reduced pressure. The residue was
purified by flash chromatography (silica gel,
5%methanol in dichloromethane eluant). Compound 62 was
obtained as a thick oil (26 mg). LC-MS ESI (pos.) m/e:
468.1 (M+H). 1H NMR (500MHz) (CDCl3) d 8.14 (s, IH);
7.70 (s, 4H); 7.66 (s, IH); 7.56 (d, J= 7.5 Hz, IH);
7.50-7.45 (m, 2H); 7.22 (d, J=8.5 Hz, 2H); 6.96 (d,
J=8.5, 2H); 5.99 (s, IH); 5.12 (s, 2H); 4.67 (t, J=
7.7 Hz, IH); 4.08 (m, 2H); 3.16 (dd, J=16, 7.5 Hz,
IH); 2.95 (dd, J=I 6, 8.0 Hz, IH); 1.17 (t, J= 7.2 Hz,
3H). 6.63 Example 63 [0536] This example illustrates
the preparation 3-[4-(2' -butoxy-5' -methyl-biphenyl-
4-ylmethoxy)-phenyl]-3-(l-methyl-l H-pyrazol-5-yl)
propionic acid and 3-[4-(2'-butoxy-5'-
methyl-biphenyl-4-ylmethoxy)-phenyl] -3-(1-methyl- l
-pyrazol-3 -yl) propionic acid. Scheme 63.1 62.2 63.1
63.2 [0537] Ethyl
3-(4-hydroxyphenyl)-3-(l-methyl-lH-pyrazoI-5-yI)propan
oate (63.1) and ethyl
3-(4-hydroxyphenyl)-3-(l-methyl-lH-pyrazol-3-yl)propan
oate (63.2). Compound 62.2 was dissolved in abs.
Ethanol (6 mL). A solution of methylhydrazine (173 mg,
3.7 mmol) in 6N HCl(aq) (0.6 mL) was added and the
reaction mixture heated to reflux. After 2 h, the
reaction mixture was diluted with 200 mL of water,
neutralized with saturated aqueous NaHCO3, and
extracted with diethyl ether (2 x 100 mL). The
combined" organic layef s e're w s e f \ Mr saturated
brine, dried over MgSO 4, filtered, and concentrated
under reduced pressure. The residue was purified by
flash chromatography (silica gel, 5% methanol in
dlchloromethane). Compounds 63.1 and 63.2 were
obtained as an inseparable mixture in a -4:5 ratio by
IH-NMR. LC-MS ESI (pos.) m/e: 275.2 (M+H). Scheme 63.2
63.3 63.4 [0538] Ethyl 3-[4-(2
'-Butoxy-5'-methyl-biphenyl-4-yImethoxy)-phenyl]-3-(lm
ethyl- ll?-pyrazol-5-yl) propionic (63.3) and Ethyl
3-[4-(2'-butoxy-5'-methylbiphenyl-
4-ylmethoxy)-phenyl]-3-(l-methyl-li?-pyrazol-3-yl)
propanoate (63.4). The mixture of 63.1 and 63.2 was
alkylated with 4-(2-butoxy-5-methyl)phenyl)benzyl
bromide according to the method of Example 2 .
Separation of 63.3 and 63.4 could b e accomplished by
flash chromatography (silica gel, 3% acetone in
dichloromethane). Scheme 63.3 63.3 63.5 [0539]
(+/-)-3-[4-(2' -
Butoxy-5'-methyl-biphenyl-4-ylmethoxy)-phenyl]-3-(lmet
hyl- l -pyrazol-5-yl) propionic acid (63.5). A 25 mL
pear-shaped flask was charged with ethanol (1 mL),
compound 63.3 (20 mg, 0.04 mmol), and 2N NaOH (aq) ( 2
mL, 4.0 mmol). The resulting mixture was stirred
overnight at room temperature. The mixture was
acidified to a pH of 3 with IUSTHCl and extracted with
ethyl acetate (2 x 10 mL). The)irie&;re t BI were
washed 1'with brine and concentrated. The resulting
residue was purified via preparatory TLC (30% Acetone
in dichloromethane) to yield compound 63.5 (4.0 mg).
1H NMR(400MHz)(CDCl 3) d 7.55 (d, 2H, J=2 Hz); 7.42
(d, 2H, J 2 Hz); 7.29 (m, IH); 7.19-7.08 (m, 4H);
6.95-6.86 (m, 3H); 5.98 (s, IH); 5.05 (s, 2H); 4.46
(m, IH); 3.94 (s, 3H); 3.31 (m, IH); 3.01 (m, IH);
2.33 (s, 3H); 1.67 (m, 3H); 1.40 (m, 3H); 0.90 (t, 3H,
J 6 Hz). MS ESI (neg.) m/e: 497.2 (M - H). Scheme 63.4
63.4 63.6 [0540]
(+/-)-3-[4-(2'-Butoxy-5'-methyl-biphenyl-4-yImethoxy)-
phenyl]-3-(lmethyl- ljHT-pyrazoI-3-yI) propionic acid
(63.6). Hydrolysis of 63.4 was carried out as
described above. MS ESI (neg.) m/e: 497.2 (M - H).
6.64 Example 64 [0541] The following compounds were
prepared from compounds 63.1 and 63.2 according to the
methods described in Example 63. 64.1 [0542]
(+/-)-3-(l-Methyl-l
-pyrazol-3-yl)-3-(4-((4-methyl-2-p-tolylthiazol-5-
yl)methoxy)phenyl) propanoic acid (64.1). 1HNMR
(400MHz) (CDCl 3) d 7.84 (m, 2H); 7.12 (m, 5H); 6.89
(m, 2H); 5.92 (s, IH); 5.13 (s, 2H); 4.46 (q, IH, J =6
Hz); 3.88 Cs 3H); 3.23 (m, IH); 2.98 (m, IH); 2.50 (s,
3H); 2.39 (s, 3H). MS ESI (neg.) m/e: 446.2 (M - H).
64.2yl)methoxy)phenyl) propanoic acid (64.2). MS ESI
(neg.) m/e: 446.2 (M - H). 64.3 [0544]
(+/-)-3-(l-MethyI-l
-pyrazol-3-yI)-3-[4-(4'-trifluoromethyl-biphenyl-3-
ylmethoxy)-phenyl]-propionic acid (64.3). 1HNMR
(400MHz) (CDCl3) d 7.69- 7.46 (m, 8H); 7.26-6.92 (m,
5H); 5.96 (s, IH); 5.01 (s, 2H); 4.47 (m, IH); 3.91
(s, 3H); 3.25 (m, IH); 2.99 (m, IH). MS ESI (neg.)
m/e: 479.2 (M - H). 64.4 [0545] (+/-)-3-(l-Methyl-l
Jfir-pyrazol-5-yl)-3-[4-(4'-trifluoromethyl-biphenyI-3
- ylmethoxy)-phenyl] -propionic acid (64.4). 1H NMR
(400MHz) (CHCl3- 3) d 7.85- 7.44 (m, 8H); 7.06 (d, 2H,
J 6 Hz); 6.92 (s, IH); 5.10 (s, 2H); 4.46 (m, IH);
3.71 (s, 3H); 3.05 (m, IH); 2.96 (m, IH). MS ESI
(neg.) m/e: 479.2 (M - H). 6.65 Example 65 Cell-based
Aequorin Assay [0546] A cell-based aequorin assay may
be employed to characterize the modulatory activity of
compounds on the GPR40 signaling pathway. In an
exemplary assay, CHO cells are transfected in a 15 cm
plated containing 14 million cells with 5 mg of GPR40
expression vector and 5 mg of Aequorin expression
vector (Euroscreen) using Lipofectamine 2000
(Invitrogen). After 17-24 hours post-transfection,
cells are washed with phosphate buffered saline (PBS)
and detached from the tissue culture dish with 2 mL of
trypsin (0.25%(w/v)). Trypsinization is halted with 28
mL of Hanks Buffered Salt Solution containing 20 mM
Hepes (H/HBSS) and 0.01% fatty acid-free bovine serum
albumin (BSA) or 0.625% fatty acid-free human serum
albumin (HSA). Coelantrazine is added to 1 ug/mL and
the cells are incubated for 2 hours at room
temperature. Cells are gently mixed every 15 minutes.
Compounds are dissolved in dimethyl sulfoxide for
preparation of 10 mM stock solutions.p6u s s i u
containing either 0.01% BSA or 0.625% HSA. Serial
dilutions of the test compounds are prepared to
determine dose response. [0547] Aequorin luminescence
measurements are made using an EG&G Berthold 96-well
luminometer and the response is measured over a 20
second interval after cells and compounds were mixed.
The area-under-curve from 2-20 seconds is plotted to
determine dose reponse. The EC50 (effective
concentration to reach 50% maximal response) is
determined from the dose response plot. [0548] Table
21 presents representative data (EC50 values) obtained
for exemplary compounds of the invention for the
relative activation of human GPR40. [0549] The
stereoismers in Table 21 are as specified, i.e.,
S-enantiomers or i?-enantiomers, and if not specified,
are mixtures ofS-enantiomers and i?-enantiomers. In
addition, the present invention provides the
S-enantiomers, the i?-enantiomers, and mixtures of
both S-enantiomers and i?-enantiomers including
racemates of each compound prepared according to the
synthetic methods described herein or adapted with the
necessary minor modifications from these methods. 6.66
Example 66: Insulin Secretion Assay [0550] C57/B16
mice are euthanized with carbon dioxide gas. The
pancreatic bile duct is clamped proximal to the
duodenum and then cannulated. H/HBSS containing 0.75
mg/ml collagenase XI (Sigma) is then infused into the
pancreas through the cannula. 



The pancreas is excised and then incubated at 37C for
13 minutes to complete enzymatic digestion. The
collagenase digestion is quenched in H/HBSS containing
1% BSA and washed once in the same buffer. Islets can
be purified using density gradient centrifugation
using Histopaque (Sigma) and are hand-picked under a
stereomicroscope. [0551] Islets are cultured overnight
in Roswell Park Memorial Institute (RMPI) media
containing 10% fetal bovine serum and 50 uM
beta-mercaptoethanol. Following overnight culture,
islets are incubated in Dulbecco's Modifcation of
Eagle's medium (DMEM) containing 2.8 mM glucose for
one hour. [0552] For determination of insulin
secretion, islets are incubated in DMEM containing
12.5 mM glucose and test compounds for one hour.
Insulin released into the culture medium from the
islets is measured using an insulin ELISA. [0553] All
publications and patent applications cited in this
specification are herein incorporated by reference as
if each individual publication or patent application
were specifically and individually indicated to be
incorporated by reference. Although the foregoing
invention has been described in some detail by way of
illustration and example for purposes of clarity of
understanding, it will be readily apparent to those of
ordinary skill'" l'tlie aiT'i igfitOfthe
ti'd'cmigs1ofthis invention that certain changes and
modifications may be made thereto without departing
from the spirit or scope of the appended
claims.MACROLIDES AND METHODS FOR PRODUCING SAME
BACKGROUND OF THE INVENTION [0001] In one aspect, this
invention relates to neuroprotective and
neuroregenerative compositions and derivatives and
analogs thereof. More specifically, the invention
relates to actinomycete strains for production of the
neuroprotective and neuroregenerative compositions,
pharmaceutical compositions containing the
neuroprotective and neuroregenerative compositions and
analogs, methods of making the neuroprotective and
neuroregenerative compositions and methods of use
thereof. [0002] Immunophilins are proteins found in
the immune systems and nervous systems of various cell
types, e.g., bacteria, yeast, and a number of
different types of mammalian cells. Classes of
immunophilins include cyclophilins and FK506-binding
proteins (e.g., FKBPs). Cyclosporin A is a macrolide
immunophilin ligand that binds to cyclophilins. Other
macrolide immunophilin ligands, such as meridamycin,
FK506, and rapamycin, are understood to bind to FKBPs.
[0003] One way to describe intracellular functions of
immunophilins is by identification of their e 2ymatic
activity. Functions of FKBPs, for example, can be
described in terms of their rotamase (i.e.,
petidy-prolyl cis- trans isomerase) activity. [0004]
FK506 and rapamycin are immunosuppressive immunophilin
ligands. Meridamycin, on the other hand, is
non-immunosuppressive. Salituro, et al, Tetrahedron
Letters, Vol. 36, No. 7, 997-1000 (1995). In fact,
meridamycin is an antagonist of both FK506 and
rapamycin. (WO 94/18207). [0005] Other
non-immunosuppressive immunophilins are described by
Steiner et al. (U.S. Patent No. 6,500,843) who discuss
using neurotrophic pipecolic acid derivative compounds
having an affinity for FKBP-type immunophilins as
inhibitors of the enzyme activity associated with
immunophilin proteins, and particularly inhibitors of
peptidyl-prolyl isomerase or rotamase enzyme activity
to stimulate or promote neuronal growth or
regeneration. [0006] Meridamycin has been identified
for uses such as an antidote for an overdose of
macrophilin-binding-immunosuppressants such as FK506
or rapamycin, asteroid potentiator, and/or an
anti-infective agent for infections or infectious
diseases caused by organisms producing MIP (macrophage
infectivity potentiator) or Mip-like factors. (WO
94/18207). In addition, meridamycin may be useful in
the treatment of inflammatory/hyperproliferative skin
diseases. (WO 94/18207). [0007] It is desirable to
find compounds that are neurotrophic, e.g.,
neuroprotective and/or neuroregenerative. A need
exists in the art to provide compounds, and
therapeutic drugs comprising such compounds. SUMMARY
OF THE INVENTION [0008] In one aspect, the present
invention relates to compounds of formula (I) (I) or
pharmaceutical^ acceptable salts thereof . The
invention is useful in preparation of compositions,
including medicaments, further comprising one or more
pharmaceutically acceptable carriers, excipients, or
diluents. [0009] In another aspect, the invention
provides novel actinomycete strains LLC31037 and BD240
which can be cultured under conditions which permit
them to produce macrolides and other chemical
compounds produced. Fermentationof actinomycete
strains LL-C31037and BD240, for example, can be used
to produce novel compounds having formula (I), as well
as meridamycin (formula (H)).(I) (H) [0010] In yet
another aspect, the invention provides methods of
isolating purified compounds of formula (I) and
formula (II) from cultures of the novel actinomycete
strains LL-C31037and BD240 of the invention. The
invention further provides phannaceutical compositions
containing the compounds produced by the novel strains
of the invention. [0011] In a further aspect, the
invention provides methods for treating a mammal
comprising administering to the mammal a compound or
composition of the invention, particularly for
treatment of a neurological disorder. [0012] Still
other aspects and advantages of the invention will be
readily apparent from the following detailed
description of the invention. BRIEF DESCRIPTION OF THE
DRAWINGS [0013] Fig. 1 is a proton nuclear magnetic
resonance (NMR) spectrum of the compound of formula
(I) in CD3OD at 40OmHz. DETAILED DESCRIPTION OF
INVENTION [0014] The invention relates, in part, to
macrolide compounds, neuroprotective and
neuroregenerative compositions containing them, and
actinomycete strains for production of the compounds.
The invention further relates to methods of producing
the compounds in the actinomycete strains. [0015] More
particularly, the invention provides a compound of
formula (I), or a pharmaceutically acceptable salt
thereof.(I) [0016] The terms "pharmaceutically
acceptable salts" and "pharmaceutically acceptable
salt" refer to salts derived from organic and
inorganic acids such as, for example, acetic, lactic,
citric, cinnamic, tartaric, succinic, fumaric, maleic,
malonic, mandelic, malic, oxalic, propionic,
hydrochloric, hydrobromic, phosphoric, nitric,
sulfuric, glycolic, pyruvic, methanesulfonic,
ethanesulfonic, toluenesulfonic, salicylic, benzoic,
and similarly known acceptable acids. [0017] While
shown without respect to stereochemistry in formula
(I) and (II), the compounds of formula (I) or (II) can
contain one or more chiral centers. Reference to
"compound of formula (I)" or "compound of formula
(II)" is understood to include any compound of the
implicated structural formula including all
stereoisomers thereof. [0018] The physicochemical
characteristics of the compound of formula (I) are as
follows: Apparent Molecular Formula: C44H73NOi2
Molecular Weight: Positive Ion Electrospray m/z =
830.9 (M+Na)+; Negative Ion Electrospray MS m/z =
807.4 (M-H) ; High Resolution Fourier Transform MS m/z
= 830.50021 (M+Na)+. Ultraviolet Absorption Spectrum:
lmaxnm (acetonitrile/water) = 210 nm, end absorption.
Optical Rotation [a]25 D - 1.1 (c 1.0, MeOH) Proton
Magnetic Resonance Spectrum: (400 MHz CD3OD): See,
e.g., Figure 1. [0019] For the production of the
neuroprotective compound (I) the present invention is
not limited to a particular organism, for example,
Streptomyces speciesdesignated LL-C31037 and BD240. In
fact, it is desired and intended to include the use of
naturally-occurring mutants of this organism, as well
as induced mutants produced from this organism by
various mutagenic means known to those skilled in the
art, for example, exposure to nitrogen mustard, X-ray
radiation, ultraviolet radiation, N'-methyl-
N'-nitro-N-nitrosoguanidine, or actinophages. It is
also desired and intended to include inter- and
intraspecifc genetic recombinants produced by genetic
techniques known to those skilled in the art such as,
for example, conjugation, transduction and genetic
engineering techniques. [0020] In one embodiment,
compounds and methods of producing the compounds
relate to isolates (cells) of actinomycete strains
that are classified in the genus Streptomyces by 16S
rDNA sequence comparison. The isolates of the
actinomycete strains produce no aerial mycelium and
tan mycelium with no soluble pigment when grown on
agar medium, e.g., ATCC agar medium as described
herein, No. 172 or 174 (ATCC Media Handbook, 1st
edition, 1984). Alternatively, other suitable media
may be purchased commercially, e.g., Sigma (St. Louis,
MO). In a further embodiment, the isolates of the
actinomycete strains produce at least one compound
which is a compound of Formula I or a compound of
Formula II. In a further embodiment the isolates of
the actinomycete strains produce both a compound of
Formula I and a compound of Formula II. [0021]
Additional disclosure relating to compounds of formula
(II) and use thereof is provided in commonly assigned
U.S. Provisional Application entitled "Non-
Immunosuppressive Immunophilin Ligands As
Neuroprotective And/Or Neuroregenerative Agents"
bearing attorney docket AM101605/WYNC-0803, US Patent
Application No. 60/569,430 filed March 2, 2004. [0022]
The methods preferably involve growth in fermentation
of the actinomycete strains LL-C31037 and BD240. In
another embodiment, methods are provided that involve
culturing actinomycete strains under suitable
conditions to produce the compounds having formulas
(I) and/or (II). [0023] In one embodiment, the
invention provides actinomycete strain LLC31037, which
was deposited pursuant to the provisions of the
Budapest Treaty with the Agricultural Research Service
Culture Collection (NRRL), 1815 North
UniversityAvenue, Peoria, Illinois 61604, on March 1,
2004 and assigned the NRRL designation number 30721 .
In another embodiment, the invention provides
actinomycete strain BD240, which was deposited
pursuant to the provisions of the Budapest Treaty with
the Agricultural Research Service Culture Collection
(NRRL), 1815 North University Avenue, Peoria, Illinois
61604, on January 19, 2005, and assigned the NRRL
designation number 30810. The invention further
provides isolates of the novel strains of the
invention and derivatives, mutants, recombinants, and
modified forms thereof which are characterized by the
ability to produce a compound of formula (I) and/or
formula (II). In one embodiment, the derivatives,
mutants, recombinants, and modified forms thereof are
further characterized by one or more of the following
characteristics: not producing 



aerial mycelium, producing substrate mycelium which is
tan and producing no soluble pigment. [0024]
Fermentation conditions to culture Streptomyces
species LL-C31037 and BD240 for production of
macrolide compounds including the novel compound (I)
and/or compound (II) can be performed in flasks.
Alternatively, production of higher volumes can be
performed in fermentors under similar conditions.
[0025] Media useful for the cultivation of
Streptomyces sp. LL-C3 1037 and BD240 and the
production of the macrolide compounds include
assimilable carbon sources such as, for example,
dextrose, sucrose, glycerol, molasses, starch
galactose, fructose, corn starch, malt extract and
combinations thereof; an assimilable source of
nitrogen such as, for example, ammonium chloride,
ammonium sulfate, ammonium nitrate, sodium nitrate,
amino acids, protein hydrolysates, corn steep liquor,
casamxno acid, yeast extract, peptone, tryptone and
combinations thereof; and inorganic anions and cations
such as, for example, potassium, sodium, sulfate,
calcium, magnesium, chloride. Trace elements such as,
for example, zinc, cobalt, iron, boron, molybdenum,
and copper are supplied as impurities of other
constituents of the media. Aeration in tanks and
bottles is supplied by forcing sterile air through or
onto the surface of the fermenting medium. A
mechanical impeller provides further agitation in
tanks. An antifoam agent such as polypropylene glycol
can be added as needed.[0026] Fermentation conditions
for cultivation under controlled conditions of an
actinomycete strain such as described herein, to
produce a neuroprotective and neuroregenerative
compound of formula (I) in growth media. [0027] In one
embodiment, a fermentation production medium is
prepared by combining dextrose in a weight percentage
of about 1% to about 2%; about 1% to about 3% of a soy
source, about 0.25% to about 1% of yeast, about 0.1%
of a calcium source, about 5% to about 10%, and
preferably 6% to 8% maltodextrin, and, optionally,
proline, from 0 to 0.5%. Optionally, other components
may be included. Suitably, the media is adjusted to a
pH in the range of about 6.5 to 7.5, and preferably
about 6.8 to 7. Typically, the culture is allowed to
ferment with suitable agitation and aeration.
Alternatively, other suitable fermentation media may
be prepared by one of skill in the art substituting
other appropriate carbon source or other components
and/or purchased commercially. See, generally, e.g.,
Sigma Aldrich (St. Louis, MO); G. J. Tortora e tal,
Microbiology: An Introduction Media Update (Benjamin
Cummings Publishing Co; Oct. 1, 2001); Maintaining
Cultures for Biotechnology and Industry, eds. J.C.
Hunter- Cevera and A. Bet (Academic Press, Jan 25,
1996). [0028] After about 5 to 10 days, and preferably
about 7 days of fermentation, the cells from the
culture are pelleted by centrifugation. In one
embodiment, the cells are extracted with a suitable
solvent, e.g., ethyl acetate. The extract is
concentrated in vacuo and resuspended in a minimum
volume of a suitable solvent, e.g., methanol. The
solution is loaded onto a reverse phase silica column
and eluted with 20%- 100% methanol in water. The
fractions eluting from 60% methanol to 100% methanol
are concentrated in vacuo. The prolylmeridamycin
containing fractions are separated by suitable means,
e.g., chromatographic methods. [0029] In another
embodiment, the supernatant is mixed with a suitable
resin and allowed to rest from about 8 to 16 hours.
Thereafter, the resin is washed with a suitable
solvent, e.g., methanol, and the filtrate collected.
To the cell pellet, an ethyl acetate - methanol
mixture is added. This is repeatedly shaken and
centrifuged, and the supernatant collected. The cell
supernatant and the broth methanol filtrate are
combined and concentrated in vacuo. Crude extract is
adsorbed onto silica, and fractionated by vacuum
liquid chromatography (VLC). The compound is eluted
with a suitable solvent,e.g., methanol in
dichloromethane. This extract is concentrated,
adsorbed onto silica and loaded onto a flash silica
column. The compound is eluted with a suitable
solvent, concentrated and further purified by column
chromatography. [0030] The presence of the compound of
formula I in the crude or semi-purified material can
be confirmed by conventional methods, e.g., liquid
chromatography mass spectrometric (LCMS) analysis of
fractions. These fractions may be pooled and further
purified by chromatographic methods, and optionally
concentrated, e.g., in vacuo. [0031] The resulting
purified compounds are free of cells and cellular
materials, by-products, reagents, and other foreign
material as necessary to permit handling and
formulating of the compound for laboratory and/or
clinical purposes. It is preferable that purity of the
compounds used in the present invention have a purity
of greater than 80 % by weight; more preferably at
least 90 % by weight, even more preferably greater
than 95 % by weight; yet even more preferably at least
99 %by weight. In one embodiment, the invention
provides compositions containing the compounds of the
invention, regardless of how such compounds are
produced. [0032] Although not intending to be limited
in its therapeutic applications, it is desirable to
use a compound of formula (I) for treatment of
conditions of the central nervous system, neurological
disorders, and disorders of the peripheral nervous
system. Conditions affecting the central nervous
system include, but are not limited to, epilepsy,
stroke, cerebral ischemia, cerebral palsy, multiple
sclerosis, Alper's disease, Parkinson's disease,
Alzheimer's disease, Huntington's disease, amyotrophic
lateral sclerosis (ALS), dementia with Lewy bodies,
Rhett syndrome, neuropathic pain, spinal cord trauma,
or traumatic brain injury. [0033] Neurological
disorders according to the invention include, but are
not limited to, various peripheral neuropathic and
neurological disorders related to neurodegeneration
including, but not limited to: trigeminal neuralgia,
glossopharyngeal neuralgia, Bell's palsy, myasthenia
gravis, muscular dystrophy, amyotrophic lateral
sclerosis, progressive muscular atrophy, progressive
bulbar inherited muscular atrophy, herniated, ruptured
or prolapsed vertebral disk syndromes, cervical
spondylosis, plexus disorders, thoracic outlet
destruction syndromes, peripheral neuropathies such as
those caused by lead, acrylamides, gamma-diketones
(glue-sniffer's neuropathy), carbondisulfide, dapsone,
ticks, porphyria, Gullain-Barre syndrome, dimentia,
Alzheimer's disease, Parkinson's disease, and
Huntington's chorea. [0034] Specific situations in
which neurotrophic therapy is indicated to be
warranted include, but are not limited to, central
nervous system disorders, Alzheimer's disease, aging,
Parkinson's disease, Huntington's disease, multiple
sclerosis, amyotrophic lateral sclerosis, traumatic
brain injury, spinal cord injury, epilepsy,
inflammatory disorders, rheumatoid arthritis,
autoimmune diseases, respiratory distress, emphysema,
psoriasis, adult respiratory distress syndrome,
central nervous system trauma, and stroke. [0035] The
term "subject" or "patient," as used herein, refers to
a mammal, which may be a human or a non-human animal.
[0036] The terms "administer," "administering," or
"administration," as used herein, refer to either
directly administering a compound or composition to a
patient, or administering a prodrug derivative or
analog of the compound to the patient, which will form
an equivalent amount of the active compound or
substance within the patient's body. [0037] The
compounds of this invention are also useful in
preventing, treating or inhibiting senile dementias,
dementia with lewy bodies, mild cognitive impairment,
Alzheimer's disease, cognitive decline, associated
neurodegenerative disorders, as well as providing
neuroprotection or cognition enhancement. [0038] The
terms "effective amount" and "therapeutically
effective amount," as used herein, refer to the amount
of a compound of formula (I) that, when administered
to a patient, is effective to at least partially
ameliorate a condition from which the patient is
suspected to suffer. [0039] When administered for the
treatment or inhibition of a particular disease state
or disorder, it is understood that the effective
dosage may vary depending upon the particular compound
utilized, the mode of administration, the condition,
and severity thereof, of the condition being treated,
as well as the various physical factors related to the
individual subject being treated. Such doses may be
administered in any manner useful in directing the
active compounds herein to the recipient's
bloodstream, includingorally, via implants,
parenterally (including intravenous, intraperitoneal
and subcutaneous injections), rectally, intranasally,
vaginally, and transdermally. [0040] Effective
administration of the compounds of this invention may
be given at monthly, weekly, or daily, or other
suitable intervals. For example, a parenteral dose may
be delivered on a weekly basis at a dose of about 10
mg to about 1000 mg, about 50 mg to about 500 mg, or
about 100mg to about 250 mg per week. A suitable oral
dose may be greater than about 0.1 mg/day. Preferably,
administration will be greater than about 10 mg/day,
more specifically greater than about 50 mg/day in a
single dose or in two or more divided doses. The oral
dose generally will not exceed about 1,000 mg/day and
more specifically will not exceed about 600 mg/day.
The projected daily dosages are expected to vary with
route of administration. [0041] Oral formulations
containing the active compounds of this invention may
comprise any conventionally used oral forms, including
tablets, capsules, buccal forms, troches, lozenges and
oral liquids, suspensions or solutions. Capsules may
contain mixtures of the active compound(s) with inert
fillers and/or diluents such as the pharmaceutically
acceptable starches (e.g.,corn, potato or tapioca
starch), sugars, artificial sweetening agents,
powdered celluloses, such as crystalline and
microcrystalline celluloses, flours, gelatins, gums,
etc. Useful tablet formulations may be made by
conventional compression, wet granulation or dry
granulation methods and utilize pharmaceutically
acceptable diluents, binding agents, lubricants,
disintegrants, surface modifying agents (including
surfactants), suspending or stabilizing agents,
including, but not limited to, magnesium stearate,
stearic acid, talc, sodium lauryl sulfate,
microcrystalline cellulose, carboxymethylcellulose
calcium, polyvinylpyrrolidone, gelatin, alginic acid,
acacia gum, xanthan gum, sodium citrate, complex
silicates, calcium carbonate, glycine, dextrin,
sucrose, sorbitol, dicalcium phosphate, calcium
sulfate, lactose, kaolin, mannitol, sodium chloride,
talc, dry starches and powdered sugar. Preferred
surface modifying agents include nonionic and anionic
surface modifying agents. Representative examples of
surface modifying agents include, but are not limited
to, poloxamer 188, benzalkonium chloride, calcium
stearate, cetostearyl alcohol, cetomacrogol
emulsifying wax, sorbitan esters, colloidol silicon
dioxide, phosphates, sodium dodecylsulfate, magnesium
aluminum silicate, and triethanolamine.
Oralformulations herein may utilize standard delay or
time release formulations to alter the absorption of
the active compound(s). The oral formulation may also
consist of administering the active ingredient in
water or a fruit juice, containing appropriate
solubilizers or emulsifiers as needed. [0042] In some
cases it may be desirable to administer the compounds
directly to the airways in the form of an aerosol.
[0043] The compounds of this invention may also be
administered parenterally 



or intraperitoneally. Solutions or suspensions of
these active compounds as a free base or
pharmacologically acceptable salt can be prepared in
water suitably mixed with a surfactant such as
hydroxy-propylcellulose. Dispersions can also be
prepared in glycerol, liquid polyethylene glycols and
mixtures thereof in oils. Under ordinary conditions of
storage and use, these preparation contain a
preservative to prevent the growth of microorganisms.
[0044] The pharmaceutical forms suitable for
injectable use include sterile aqueous solutions or
dispersions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or
dispersions. In all cases, the form must be sterile
and must be fluid to the extent that easy
syringability exists. It should be stable under the
conditions of manufacture and storage and must be
preserved against the contaminating action of
microorganisms such as bacteria and fungi. The carrier
can be a solvent or dispersion medium containing, for
example, water, ethanol, polyol (e.g., glycerol,
propylene glycol and liquid polyethylene glycol),
suitable mixtures thereof, and vegetable oils. [0045]
For the purposes of this disclosure, transdermal
administrations are understood to include all
administrations across the surface of the body and the
inner linings of bodily passages including epithelial
and mucosal tissues. Such administrations may be
carried out using the present compounds, or
pharmaceutically acceptable salts thereof, in lotions,
creams, foams, patches, suspensions, solutions, and
suppositories (rectal and vaginal). [0046] Transdermal
administration may be accomplished through the use of
a transdermal patch containing the active compound and
a carrier that is inert to the active compound, is non
toxic to the skin, and allows delivery of the agent
for systemicabsorption into the blood stream via the
skin. The carrier may take any number of forms such as
creams and ointments, pastes, gels, and occlusive
devices. The creams and ointments may be viscous
liquid or semisolid emulsions of either the
oil-in-water or water-in-oil type. Pastes comprised of
absorptive powders dispersed in petroleum or
hydrophilic petroleum containing the active ingredient
may also be suitable. A variety of occlusive devices
may be used to release the active ingredient into the
blood stream such as a semi-permeable membrane
covering a reservoir containing the active ingredient
with or without a carrier, or a matrix containing the
active ingredient. Other occlusive devices are known
in the literature. [0047] Suppository formulations may
be made from traditional materials, including cocoa
butter, with or without the addition of waxes to alter
the suppository's melting point, and glycerin. Water
soluble suppository bases, such as polyethylene
glycols of various molecular weights, may also be
used. [0048] The invention further provides products,
including packaging, containing the compounds
formulated for delivery. In another aspect, the
invention provides kits including, e.g.,needles,
syringes, and other packaging, for delivery of the
compound of the invention. Optionally, such a kit may
include directions for administration of the drug,
diluent, and or a carrier for mixing of a solid form
of a compound of the invention. [0049] The reagents
used in the preparation of the compounds of this
invention can be either commercially obtained or can
be prepared by standard procedures described in the
literature. [0050] The preparation of representative
examples of this invention are described in the
following examples. Example 1 - Fermentation
conditions for actinomycete strain LL-C31037 [0051]
Fermentation conditions for cultivation under
controlled conditions of an actinomycete strain
designated LL-C31037 produce a neuroprotective and
neuroregenerative compound of formula (I) in the
growth media. [0052] The actinomycete strain is
maintained in the culture collection of Wyeth
Research, Pearl River, New York 10965, as culture
LL-C31037. A viable culture of this microorganism has
been deposited under the Budapest Treaty with the
Patent CultureCollection, Northern Regional Research
Laboratory (NRRL), U.S. Department of Agriculture,
Peoria, IL 61604, and added to its permanent
collection. Culture LLC31037 has been assigned the
NRRL accession number 30721, deposited on March 1,
2004. [0053] Culture of actinomycete strain LL-C31037
on agar plates, e.g., ATCC agar medium No. 172,
produces no aerial mycelium. The substrate mycelium is
tan and no soluble pigment is produced. The 16S rDNA
sequence was determined for strain LLC31037 following
isolation and direct sequencing of the amplified gene.
The nucleotide sequence was aligned with the sequences
of previously studied streptomycetes, and phylogenetic
trees were generated by using two neighbor-joining
tree algorithms. The 16S rDNA sequence supported
classification of the strain in the genus
Streptomyces. [0054] Fermentation conditions to
culture Streptomyces species LL-C31037 for production
of compound (I) were performed in flasks.
Alternatively, production of higher volumes was
performed in fermentors under similar conditions. A.
Flask Fermentation [0055] A seed medium of the
following formulation was be prepared by combining:
dextrose (added after autoclaving), 1%; soluble
starch, 2%; yeast extract, 0.5%; N-Z amine type A
(Sheffield), 0.5%; calcium carbonate, 0.1%; pH at 7.0.
[0056] Ten ml of seed medium in a 25 X 150 mm glass
tube was inoculated with two loopfuls of cell mass of
LL-C31037 cultured on ATCC agar medium #172.
Sufficient inoculum from the agar culture was used to
provide a turbid seed after 72 hours of growth. The
primary seed tube was incubated for 72 hours at 280C,
at 200 rpm using a gyro-rotary shaker with a 2-inch
orbit. The primary seed (7 ml) was then used to
inoculate a 250 ml Erlenmeyer flask containing 30 ml
of seed medium. This secondary seed flask was
incubated for 24 hours at 28C, 200 rpm using a
gyro-rotary shaker (2-inch orbit). [0057] A
fermentation production medium of the following
formulation was prepared by combining: dextrose (added
after autoclaving), 1%; maltrin Ml 80, 6%; soyflour,
1%; yeast extract, 0.6%; Gamaco (CaCO3), 0.1%; pH at
7.0.[0058] One ml of secondary seed culture was
inoculated into 50 ml of fermentation production
medium in 250 ml Erlenmeyer flasks. These production
flasks were incubated for 7 days at 26C, 200 rpm using
a gyro-rotary shaker (2-inch orbit). B. Fermentor
Fermentation [0059] A seed medium of the following
formulation was prepared by combining: dextrose (added
after autoclaving), 2%; soluble starch, 2%; yeast
extract (Difco), 0.3%; wheat hydrolysate WGE80M(DMV
International), 0.5%; soy hydrolysate SE50MAF (DMV
International), 1.5%; pH at 6.8 to 7.0. [0060] One ml
of frozen seed culture was inoculated into 1 liter of
seed medium in a 4 liter Erlenmeyer flask. This seed
flask was incubated for 72 hours at 30 0C at 250 rpm
using a gyro-rotary shaker (2-inch orbit). [0061] A
fermentation production medium of the following
formulation was prepared b y combining: dextrose
(added after autoclaving), 2%; maltrin M500, 8%;
nutrisoy (GPC), 1%; yeast extract (Difco), 0.6%;
Gamaco (CaCO 3) , 0.1%; Macol P2000, 0.2%; pH at 6.8
to 7.0. [0062] The 1 liter of seed culture was
inoculated into 60 liters of fermentation production
medium in a 70 liter fermentor. The fermentation was
incubated for 5 days at 26C, agitation at 350 - 550
rpm, aeration at 0.5 - 0.75 volvol 1XDJtQ1CWM).
Example 2 - Purification of Compound (I) from
LL-C31037 [0063] The cells from 8L of a fermentation
of culture LL-C3 1037 prepared in Example 1 were
pelleted b y centrifugation and extracted with 3 X 3L
of ethyl acetate. The extract was concentrated in
vacuo and resuspended in a minimum volume of methanol.
The solution was loaded onto C l 8 reverse phase
silica (Bondesil C l 8 40/x) and eluted with 20%- 100%
methanol in water. The fractions eluting from 60%
methanol to 100% methanol were concentrated in vacuo.
The prolylmeridamycin containing fractions were then
chromatographed by preparative HPLC (YMC ODS-A
50x250mm 1Ou column, A : water B : methanol, gradient:
50%B to 80%B in 20 minutes, then hold at 80% methanol
for 10 minutes, 20ml/min). The compound of formula I
was identified through LCMS analysis of fractions (tR
= 22 min). These fractions were pooled to yield30 mg
crude prolylmeridamycin and further purified by
preparative HPLC (YMC ODSA 10x250mm lOmA: water B:
acetonitrile, 2ml/min, gradient: 40%B to 60%B in 10
minutes, hold for 10 minutes, then to 70%B in 10
minutes). Fractions found to contain the compound of
formula I (tR = 18 min) by LCMS analysis were pooled,
and concentrated in vacuo to yield pure
prolylmeridamycin (14.8mg, 1.85 mg/L recovery).
Example 3 - Fermentation conditions for actinomycete
strain BD240 [0064] Fermentation conditions for
cultivation under controlled conditions of an
actinomycete strain designated BD240 produce a
neuroprotective and neuroregenerative compound of
formula (I) in the growth media. [0065] The
actinomycete strain is maintained in the culture
collection of Wyeth Research, Pearl River, New York
10965, as culture BD240. A viable culture of this
microorganism has been deposited under the Budapest
Treaty with the Patent Culture Collection, Northern
Regional Research Laboratory (NRRL), U.S. Department
of Agriculture, Peoria, IL 61604, and added to its
permanent collection. Culture BD240 has been assigned
the NRRL accession number 30810, deposited on January
19, 2005. [0066] Culture of actinomycete strain BD240
on agar plates, e.g., ATCC agar medium No. 174,
produces no aerial mycelium. The substrate mycelium is
tan and no soluble pigment is produced. The 16SrDNA
sequence was determined for strain BD240 following
isolation and direct sequencing of the amplified gene.
The nucleotide sequence was aligned with the sequences
of previously studied streptomycetes, and phylogenetic
trees were generated by using two neighbor-joining
tree algorithms. The 16S rDNA sequence supported
classification of the strain in the genus
Streptomyces. [0067] Fermentation conditions to
culture Streptomyces species BD240 for production of
compound (I) were performed in flasks. Alternatively,
production of higher volumes was performed in
fermentors under similar conditions. A. Flask
Fermentation [0068] A seed medium of the following
formulation was prepared by combining: dextrose (added
after autoclaving), 1%; soluble starch, 2%; yeast
extract (Difco), 0.3%; wheat hydrolysate WGE80M(DMV
International), 0.5%; soy hydrolysate SE50MAF (DMV
International), 1.5%; pH at 6.8 to 7.0.[0069] Ten ml
of seed medium in a 25 X 150 mm glass tube was
inoculated with 0.2mL of a frozen seed culture of
BD240 . The seed tube was incubated for 48 hours at
300C, at 200 rpm using a gyro-rotary shaker with a
2-inch orbit. [0070] A fermentation production medium
of the following formulation was prepared by
combining: dextrose (added after autoclaving), 1%;
maltrin Ml 80, 6%; soyflour, 1%; yeast extract, 0.6%;
Gamaco (CaCO3), 0.1%; L-proline, 0.4%; 3-(Nmorpholino)



propanesulfonic acid, 20.9 g/L; pH at 7.0. [0071] Seed
culture (0.5mL) was inoculated into 25ml of
fermentation production medium in 250 ml Erlenmeyer
flasks. These production flasks were incubated for 5
days at 26C, 250 rpm using a gyro-rotary shaker
(2-inch orbit). B. Fermentor Fermentation [0072] A
seed medium of the following formulation was prepared
by combining: dextrose (added after autoclaving), 1%;
soluble starch, 2%; yeast extract (Difco), 0.3%; wheat
hydrolysate (WGE80M, DMV International), 0.5%; soy
hydrolysate SE50MAF (DMV International), 1.5%; pH at
6.8 to 7.0. [0073] Frozen seed culture (0.5mL) was
inoculated into 25OmLof seed medium in a 2 liter
Erlenmeyer flask. This seed flask was incubated for 48
hours at 3O0C at 200 rpm using a gyro-rotary shaker
(2-inch orbit). [0074] A fermentation production
medium of the following formulation was prepared by
combining: dextrose (added after autoclaving), 1%;
maltrin Ml80, 6%; soyflour, 1%; yeast extract (Difco),
0.6%; Gamaco (CaCO3), 0.1%; L-proline, 0.4%; Macol
P2000, 0.1%; pH at 6.8 to 7.0. [0075] The 25OmLof seed
culture was inoculated into 8 liters of fermentation
production medium in a 10 liter fermentor. The
fermentation was incubated for 7 days at 26C,
agitation at 480 - 650 rpm, aeration at 1.0 volvol n
'(WM). Example 4 - Purification of Compound (I) from
BD240 [0076] The cells from a 1OLculture of BD240
prepared in Example 3 were pelleted by centrifugation.
5% Diaion-HP20 resin in water was added to the
supernatant, and this was stirred at room temperature
overnight. The resin was washed with methanoland the
filtrate collected. To the cell pellet, 80:20 ethyl
acetate methanol was added. This was repeatedly shaken
and centrifuged, and the supernatant collected. The
cell supernatant and the broth methanol filtrate were
combined and concentrated in vacuo. [0077] The crude
extract was adsorbed onto silica (32-63 m, 6qA), and
fractionated by vacuum liquid chromatography (VLC).
The compound was eluted with 5% methanol in
dichloromethane. This material was then concentrated
in vacuo, adsorbed onto silica (32-63 m, 6qA) and
loaded onto a flash silica column (60mm x 250mm). The
compound was eluted with 2% methanol in
dichloromethane. This material was then concentrated
in vacuo and loaded onto a Sephadex LH-20 (60x400mm,
methanol). The column was initially washed with 300ml
methanol and 30ml fractions were collected and
monitored by LCMS. Early fractions which contained the
compound of interest were collected and concentrated.
This semi-pure material was chromatographed by
preparative HPLC (YMC ODS-A 50x250mm lOm.column, A:
water B: methanol, gradient: 55%B to 70%B in 200
minutes, 30ml/min). The compound of formula (I) was
identified through LCMS analysis of fractions. These
fractions of interest were pooled, concentrated in
vacuo to afford pure compound of formula (I) (tR=
130min, 138mg). Example 5 - Purification of Compound
(II) from BD240 [0078] The cells from a 1OL culture of
BD240 were pelleted by centrifugation. 5% Diaion-HP20
resin in water was added to the supernatant, and this
was stirred at room temperature overnight. The HP20
resin was washed with methanol and the filtrate
collected. To the cell pellet, 80:20 ethyl acetate
methanol was added. This was repeatedly shaken and
centrifuged, and the supernatant collected. The cell
supernatant and the broth methanol filtrate were
combined and concentrated in vacuo. [0079] The crude
extract was adsorbed onto silica (32-63 m, 6qA), and
fractionated by VLC. The compound was eluted with 5%
methanol in dichloromethane. This material was
concentrated in vacuo, adsorbed onto silica (32-63 m,
6qA) and loaded onto a flash silica column (60mm x
250mm). The compound was eluted with 2% methanol in
dichloromethane. This material was concentrated in
vacuo and loaded onto Sephadex LH-20 (60x400mm,
methanol). The column was initially washed with
300mlmethanol and 30ml fractions were collected and
monitored by LCMS. Early fractions which contained the
compound of interest were collected and concentrated.
This semipure material was chromatographed by
preparative HPLC (YMC ODS-A 50x250mm 10 column, A:
water B: methanol, gradient: 55%B to 70%B in 200
minutes, 30ml/min). Compound II was identified through
LCMS analysis of fractions. These fractions of
interest were pooled, concentrated in vacuo to afford
pure compound II (tR= 150min, 220mg). [0080] Compound
II can be purified from actinomycete strain LL-C31037
using similar methods. Example 6 - Neuroprotective
Properties of Compound (I) in Neuronal Cell Culture
[0081] Mesencephalic dopaminergic neuron cultures were
prepared as previously described in Pong et al.., J
Neurochem.69: 986-994 (1997). Embryonic day 15 (E15)
rat fetuses were collected and dissected in ice-cold
phosphate-buffered saline (PBS). The ventral piece of
tissue compromising the mesencephalic dopaminergic
region was dissected out. Dissected pieces of tissue
were pooled together and transferred to an enzymatic
dissociation medium containing 20 IU/ml papain in
Earle's balanced salt solution (Worthington
Biochemical, Freehold, NJ, U.S.A.) and incubated for
60 minutes at 37C. After enzymatic dissociation, the
papain solution was aspirated and the tissue
mechanically triturated with a fire-polished glass
Pasteur pipette in complete medium [equal volumes of
minimum essential medium (MEM) and F-12 nutrient
mixture (Gibco BRL) supplemented with 0.1 mg/ml
apotransferrin and 2.5 mg/ml insulin] containing 2,000
IU/ml DNase and 10 mg/ml ovomucoid protease inhibitor.
A. High-affinity dopamine uptake assay [0082] For
dopamine uptake experiments, single-cell suspensions
in complete media were seeded on poly-L-ornithine and
laminin coated 24-well plates. The cultures were
maintained for seven days prior to experimentation.
Cultures were pretreated with various concentrations
of the compound of formula (I) (washed with PBS and
diluted with media to concentrations of 1 nM to 1000
nM) for 24 hours, then exposed to 10 mM the neurotoxin
l-methyl-4-phenylpyridinium (MPP+) for 1 hour toassess
the neuroprotective effect of the compound of formula
(I) in cell culture. Following the 1 hour incubation,
media was exchanged three times and fresh compound was
added for an additional 48 hours. [0083] More
particularly, after 48 hours growth of mesencephalic
dopaminergic neuron cultures following MPP+ exposure,
high-affinity 3H-dopamine uptake was performed using a
modified method described by Prochiantz et al..,
Nature 293: 570-572 (1981). Cultures were washed with
pre-warmed phosphate-buffered saline (PBS) containing
5.6 mM glucose and 1mM ascorbic acid. Cultures were
then incubated for 15 minutes at 37C with 50 nM
3H-dopamine (31 Ci/mmol, Du Pont-NEN, Wilmington, DE,
U.S.A.). The cultures were washed twice with buffer
and lysed with 0.5 N NaOH. The lysate was transferred
to a scintillation vial containing Ultima Gold
scintillation cocktail and radioactivity was
determined with a liquid scintillation counter.
Alternatively, culture lysates can be washed twice
with buffer, incubated for 2 hours at room temperature
with Optiphase Supermix scintillation cocktail (Wallac
Scintillation Products, Gaithersburg, MD, USA), and
radioactivity measured with a liquid scintillation
counter. TABLE 1 3H-DOPAMINE UPTAKE (% UNTREATED
CONTROL) IN CULTURED DOPAMINERGIC NEURONS AFTER MPP+
INDUCED TOXICITY 3H-DOPAMINE UPTAKE TREATMENT (%
UNTREATED CONTROL) Untreated control 100% 10 M MPP+
40% 1nM Compound (I) 45% 10 nM Compound (I) 52% 100 nM
Compound (I) 61% 1000 nM Compound (I) 72% [0084] As
shown in Table 1, the compound of formula (I),
prolylmeridamycin, was neuroprotective against
MPP+-induced neurotoxicity in cultured dopaminergic
neurons, with an EC50 of 110 nMrelative to a maximum
protection (84% uptake)afforded by 10 ng/mL glial cell
line-derived neurotrophic factor (GDNF) . A similar
study with meridamycin revealed that prolylmeridamycin
is more potent in this assay than the meridamycin.
Example 7 - Neurodegenerative Properties of Compound
(I) in Neuronal Cell Culture [0085] Dissociated
cortical neuron cultures were prepared as previously
described [Pong et at, Exp Neurol. 2001 Sep;
171(l):84-97 (2001)]. Briefly, embryonic day 15 rat
fetuses were collected and dissected in ice-cold PBS.
Dissected cortices were pooled together and
transferred to an enzymatic dissociation medium
containing papain. After 30 min, the tissue was
mechanically triturated with a fire-polished glass
Pasteur pipette. Single-cell suspensions in complete
media were seeded on poly-L-ornithine and laminin
coated 96-well plates. 24 hours later, cultures were
treated with various concentrations of compound of
formula (I) for 72 hours. The cultures were then fixed
and stained with a neurofilament primary antibody and
a peroxidase-tagged secondary antibody. A peroxidase
substrate (K-Blue Max) was added and the colorimetric
change was measure on a colorimetric plate reader.
TABLE 2 NEUROFILAMENT CONTENT (FOLD-INCREASEABOVE
UNTREATED CONTROL) IN CULTURED CORTICAL NEURONS
NEUROFILAMENT CONTENT (FOLD-INCREASEABOVE TREATMENT
UNTREATED CONTROL) Untreated control 1.0 10 nM
Compound (I) 1.54 100 nM Compound (I) 2.22 1 mM
Compound (I) 2.34 10 mM Compound (I) 2.26 [0086] As
shown in Table 2, addition of the compound to neuronal
cells increased neuronal survival in cultured cortical
neurons, with an EC50 of 21nM. Asimilar study with
meridamycin revealed that prolylmeridamycin is more
potent in this assay than the meridamycin. EXAMPLE 8 -
Neurodegenerative Properties of Compound (I) in
Cultured Cortical Neurons [0087] Dissociated cortical
neuron cultures were prepared as previously described
(Pong et al.., cited above, 2001). Briefly, embryonic
day 15 rat fetuses were 



collected and dissected in ice-cold PBS. Dissected
cortices were pooled together and transferred to an
enzymatic dissociation medium containing papain. After
30 minutes, the tissue was mechanically triturated
with a fire-polished glass Pasteur pipette. Singlecell
suspensions in complete media were seeded on
poly-L-ornithine and laminin coated 96-well plates.
After 24 hours, cultures were treated with various
concentrations of the compound of formula I for 72
hours. The cultures were then fixed and stained with
an anti-tubulin primary antibody (TUJ-I) and a
fluorescent-tagged secondary antibody. Neurite
outgrowth was determined by using the Enhanced Neurite
Outgrowth (ENO) algorithm with the Cellomics ArrayScan
and expressed as total neurite length per cell. Table
3: Total Neurite Length (% Above Control) in Cultured
Cortical Neurons Treatment Total Neurite Length (%
Above Control) 1OnM Compound 30% 100 nM Compound 51%
1mM Compound 120% 10 mM Compound 178% EXAMPLE 9 -
Neuroregenerative Properties of Compound (I) in
Cultured Dorsal Root Ganglia [0088] Dissociated dorsal
root ganglia cultures were prepared as previously
described [A. Wood et al, "Stimulation of neurite
outgrowth by immunophilin ligands: quantitative
analysis by Cellomics Array scan" Society for
Neuroscience (2004), abstract 104.3] Briefly,
postnatal day 3-5 rat pups were euthanized. The spinal
columns wereremoved and individual dorsal root ganglia
(DRG) were dissected out. Dissected DRG were pooled
together and transferred to an enzymatic dissociation
medium containing papain. After 60 minutes, the tissue
was mechanically triturated with a fire-polished glass
Pasteur pipette. Single-cell suspensions in complete
media were seeded on poly-Lornithine and laminin
coated 96-well plates. After 24 hours, cultures were
treated with various concentrations of the compound of
formula I for 72 hours. The cultures were then fixed
and stained with an anti-tubulin primary antibody
(TUJ-I) and a fluorescenttagged secondary antibody.
Neurite outgrowth was determined by using the Enhanced
Neurite Outgrowth (ENO) algorithm with the Cellomics
ArrayScan and expressed as total neurite length per
cell. Table 4: Total Neurite Length (% Above Control )
in Cultured Dorsal Root Ganglia Treatment Total
Neurite Length (% Above Control) 10 nM Compound 2%
10OnM Compound 7% 1mM Compound 21% 1OmM Compound 44%
[0089] When ranges are used herein for physical
properties, such as molecular weight, or chemical
properties, such as chemical formulae, all
combinations and subcombinations of ranges and
specific embodiments therein are intended to be
included. All publications cited in this
specification, and the deposits, are incorporated
herein by reference. While the invention has been
described with reference to particular embodiments, it
will be appreciated that modifications can be made
without departing from the spirit of the invention.
Such modifications are intended to fall within the
scope of the appended claims.INDICATIONS RELATING TO
ADEPOS ED MICROORGANISM (PCTRule Ubis) A . The
indications made below relate tothe
microorganismreferred tointhe description onpage ,
line 29-30 B. IDENTIFICATIONOFDEPOGSG Further deposits
are identified onan additional sheet
Nameofdepositaryinstitution Agricultural Research
Service Culture Collection Address of depositary
institution (including postal code and country) 1815
North University Avenue Peoria, Illinois 61604 USA
Date ofdeposit AccessionNumber March 1, 2004 NRRL
30721 C. ADDITIONAL INDICATIONS(leave blank ifnot
applicable) This information is continued onan
additional sheet D. DESIGNATED
STATESPORWHICHINDICATIONSAREMADE(if the indications
are notfor all designated States) E.
SEPARATEFURNISHINGOFINDICATIONS(leave blank ifnot
applicable) The indications listed below will be
submitted to the International Bureau later
(specifythegeneralnatureofthe
indicationse.g.,"Accession Number of Deposit") For
International Bureau useonly application This sheet
was received by the International Bureau on:
Authorized officerINDICATIONSRELATINGTOADEPOSED
MICROORGANISM (PCTRule I3bis) A.
Theindicationsmadebelowrelatetothemicroorganismreferre
dtoin the description onpage 6 s iine 2-3 B.
IDENTIFICATIONOFDEPOSIT Further
depositsareidentifiedonan additional sheet
Nameofdepositaiyinstitution Agricultural Research
Service Culture Collection Address of depositary
institution (including postal code and country) 1815
North University Avenue Peoria, Illinois 61604 USA
Dateofdeposit AccessionNumber January 19, 2005 NRRL
30810 C. ADDITIONAL INDICATIONS (leave blankifnot
applicable) This informationiscontinuedonan additional
sheet [ j D. DESIGNATED STATES FORWHICH INDICATIONS
ARE MADE (if the indicationsare notforall
designatedStates) E. SEPARATE FURNISHING OFINDICATIONS
(leaveblankifnot applicable) The indications listed
below will be submitted to the International Bureau
later (specifythe generalnature of 'the indications
e.g., "Accession Number of Deposit")CLAIMS: 1. A
compound of formula (I) or a pharmaceutically
acceptable salt thereof: (I)- 2. An actinomycete
strain LL-C3 1037 having NRRL Accession number 30721
or an actinomycete strain BD240 having NRRL Accession
number 30810. 3. An isolate of a strain according to
claim 2 and derivatives, mutants, recombinants, and
modified forms thereof capable of producing a compound
of formula (I): 4. A method for producing a macrolide,
comprising culturing an actinomycete inoculum
originating from an isolate of Actinomycete strain
according to claim 2 or 3 under conditions which
permit production of the macrolide.A method for
producing a compound comprising culturing an isolate
from an actinomycete strain according to claims 2 or 3
under suitable conditions to produce a compound having
formula (I). The method of claim 5 further comprising
isolating said compound in a substantially pure form.
The method of claim 6 further comprising isolating
said compound by chromatography. The product produced
by the method of any of claims 4 to 7. The compound
having the proton magnetic resonance spectrum shown in
Figure 1. A composition comprising a compound
according to any one of claims 1, 8 or 9 and one or
more pharmaceutically acceptable carriers, excipients,
or diluents. A method of treating a mammal comprising
administering to said mammal a composition of claim 10
or a compound according to any one of claims 1,8 or 9.
A method for treatment of a neurological disorder
comprising administering an effective amount of a
composition of claim 2 or a compound according to any
one of claims 1,8 or 9 to a mammal. The method of
claim 12 wherein the neurological disorder is
epilepsy, stroke, cerebral ischemia, cerebral palsy,
Alper's disease, Parkinson's disease, Alzheimer's
disease, Huntington's disease, multiple sclerosis,
amyotrophic lateral sclerosis, dementia with Lewy
bodies, Rhett syndrome, neuropathic pain, spinal cord
trauma, or traumatic brain injury.The method of claim
12 wherein the neurological disorder is senile
dementias, dementia with lewy bodies, mild cognitive
impairment, Alzheimer's disease, or cognitive decline.
A compound according to any one of claims 1,8 or 9 for
use as a medicament. A compound according to any one
of claims 1,8 or 9 for use in the treatment of a
neurological disorder. Use of a compound according to
any one of claims 1 , 8 or 9 in the manufacture of a
medicament for the treatment of a neurological
disorder. Use according to claim 17 wherein the
neurological disorder is epilepsy, stroke, cerebral
ischemia, cerebral palsy, Alper's disease, Parkinson's
disease, Alzheimer's disease, Huntington's disease,
multiple sclerosis, amyotrophic lateral sclerosis,
dementia with Lewy bodies, Rhett syndrome, neuropathic
pain, spinal cord trauma, or traumatic brain injury.
Use according to claim 17, wherein the neurological
disorder is senile dementias, dementia with lewy
bodies, mild cognitive impairment, Alzheimer's
disease, or cognitive decline. 


