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COMPOUNDS AND METHODS FOR MODULATING FXR
FIELD OF THE INVENTION

The current invention relates to the fields of medicinal organic chemistry, pharmacology and
medicine.

BACKGROUND OF THE INVENTION

Dyslipidemia and diseases relaled to dyslipidemia e.g. atherosclerosis, coronary arlery disease,
stroke, etc., are major causes of death, morbidity, and economic loss. Plasma lipids, especially cholesterol
fractions, are recognized as having a significant role in cardiovascular health. Favorable modulation of
plasma lipid such as triglycerides, HDL cholesterol, and LDL cholesterol is desirable.

International application WO 03/015771 Al discloses certain isoxazoles for use in treating
diseases mediated by the FXR NR1H4 receptor. International application WO 00/37077 discloses certain
isoxazolcs that bind to the farncsoid X receptor (FXR). Intcrnational application WO 2004/048349 Al
discloses compounds uselul as farnesoid X receplor agonists. International application WO 98/28269
discloses compounds useful as factor Xa inhibitors.

The nuclear hormone receptors, FXRs, regulate the metabolism of plasma cholesterol and HDL.
Thus, compounds which modulate the FXRs would enhance the profile of lipid regulation, particularly
increased HDL levels. Such compounds are desirable and would be useful for treatment of disorders
characterized by or resulting from an undesirable lipid profile including dyslipidemia, atherosclerosis,
diabetcs and related discascs. The present invention provides novel, sclective and potent FXR agonists for
beneficial regulation of lipid profiles including raising HDL levels.

SUMMARY OF THE INVENTION

The present invention provides a compound of formula

pisOor 1;

R! and R? are independently selected from the group consisting of hydrogen, -C,-Cs alkyl, -C;-Cs
haloalkyl, -C;-Cs alkoxy-, -C;-Cs haloalkoxy-, halo, -SR'!, and -S-C)-C; haloalkyl;

each R® is independently selected from the group consisting of -C;-C; alkyl, -C,-Cs haloalkyl, -C;-Cs
alkoxy-, -C,~Cs haloalkoxy-, and halo;

R*is selected from the group consisting of hydrogen, -C;-Cs alkyl, -C,-Cg haloalky],

-C3-Cg cycloalkyl, -C,-Cg alkyleycloalkyl, -C;-Cg alkoxy-, and -C,-C; haloalkoxy-;

R® and R* are independently selected from the group consisting of hydrogen, and -C,-C; alkyl;

R® is selected from the group consisting of hydrogen, -C;-Cs alkyl, -C,-C, haloalkyl, and halo;
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Ar' is selected from the group consisting of indolyl, pyridinyl, thienyl, benzothienyl, indazolyl,

benzothiazolyl, benzisoxazolyl, benzofuranyl and thiazolyl, each optionally substituted with one or two
groups independently selecled from the group consisting of hydroxy, -Ci-Cs alkyl, C3-Cy cycloalkyl,
-C)-C, alkylSO,C1-C; alkyl, -C,-C, alkylSC,-C; alkyl, -C;-C;4 alkyINR'RY, phenyl, -C;-C, alkyl-O-C;-C,
alkyl, and -NHC(O)R';

R’ is selected from the group consisting of ~CH,COOR?'?, -COOR??, -CONRMRY,

-C(O)NHSO,C;-C4 alkyl, -C(O)NHSO,R'%, oxadiazolethione, and oxadiazolone;

each R' is independently selected from the group consisting of hydrogen, -C;~C, alkyl, and phenyl;

each R is independently hydrogen, or -C;-Cs alkyl;

R is -C;-Cg alkyl or phenyl oplionally substituted with ~-C;-Cs alkyl, or a pharmaceultically acceplable sall
thereof.

The compounds of the invention are modulators of FXRs. As such, the compounds of the
invention are useful for beneficially altering lipid profiles, including but not limited to lowering total
cholesterol, lowering LDL cholesterol, lowering VLDL cholesterol levels, raising HDL levels, lowering
triglyceride levels and beneficially sensitizing the effects of insulin. Thus the present invention provides a
method for treating FXR mediated conditions such as dyslipidemia and diseases related to dyslipidemia
comprising administering a therapeutically effective amount of a compound of the invention to a patient in
need thereof.

The present invention also provides a pharmaceutical composition comprising a compound of the
invention and a pharmaceutically acceptable carrier.

The present invention also relates to the use of a compound of the invention for the manufacture of
a medicament. The present invention also provides for the use of a compound of the invention for the
manufacturc of'a medicament for treating FXR mediated conditions described herein.

DETAILED DESCRIPTION OF THE INVENTION

The terms “modulation” and “modulator” as used herein refer to beneficial regulation of genes and
enzymatic processes resulting in or from agonism of the FXR receptor. FXR modulates key genes in
multiple metabolic pathways, including cholesterol, triglyceride, bile acid and glucose metabolism.

The term “dyslipidemia” as used herein refers to abnormality in, or abnormal amounts of lipids
and lipoproteins in the blood and the disease states resulting, caused by, exacerbated by, or adjunct to such
abnormality (see Dorland’s Illustrated Medical Dictionary, 29th edition, W.B Saunders publishing
Company, New York, NY'). Disease states encompassed within the definition of dyslipidemia as used
berein include hyperlipidemia, hypertriglyceremia, low plasma HDL, high plasma LDL, high
plasmaVLDL, liver cholestasis, and hypercholesterolemia.

The phrase “diseases related to dyslipidemia™ as used herein refers to cardiovascular diseases
including but not limited to atherosclerosis, thrombosis, coronary artery disease, stroke, and hypertension.
Diseases related to dyslipidemia also include diabetes, insulin resistance, and complications thereof.
Complications of diabetes include but are not limited to diabetic retinopathy and obesity.

As used herein, the term “patient” includes human and non-human animals such as companion

animals (dogs and cats and the like) and livestock animals.
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The terms "treatment” “treat” and “treating” include inhibiting, ameliorating, halting, slowing, and
reversing the progression of, or reducing the severity of, pathological symptoms of dyslipidemia and
diseases relaled to dyslipidemia.

As used herein, the term “therapeutically effective amount” means an amount of 2 compound of
the invention that is part of an approved therapeutic regimen, or is determined by a qualified prescriber to
be sufficient taken as directed, for treating a condition, or detrimental effects thereof herein described.

The term “pharmaceutically acceptable” is used herein as an adjective and means substantially
non-deleterious to the recipient patient.

The term “C,-Cs alkyl” or the like (e.g. -C1-C, alkyl, -C;-C; alkyl, -C1-Ca alkyl,

-C1-Cs alkyl, etc) represents a siraight or branched hydrocarbon moiety having from 1 10 6 (or as indicaled)
carbon atoms, including but not limited to methyl, ethyl, r-propyl, isopropyl, z-butyl, isobutyl, sec-butyl, ¢-
butyl, and the like. An optionally substituted akyl group is divalent when connected to the substrate or
molecular backbone.

The term “C;3-Cs cycloalkyl” or similar terms refer to a saturated carbocyclic ring having from 3 to
8 carbon atoms (or as indicated), including but not limited to cyclopropyl, cyclopentyl and cyclohexyl.

The term “C4-Cs alkylcycloalkyl” and the like (depending on indicated number of carbon atoms)
as used herein refer to the combination of an alkyl and a cycloalkyl group such that the total number of
carbon atoms is 4 to 8 or as indicated and the entire group is bonded to the substrate via the alkyl portion.
For example, C4-C;s alkylcycloalkyl includes cycloalkyl rings (e.g. C3-C5 cycloalkyl) bonded to at least one
carbon atom, such that the total number of carbon atoms is anywhere from 4 to 8 as in for example,
-CH.cyclopropyl.

The term “halo” means halogens incliding iodo, chloro, bromo and fluoro.

The term “C;-Cs haloalkyl” or the like (c.g. C;-Cs haloalkyl) refers to a Ci-Cy alkyl (or as
indicated) group substituted with one, two, three or more halogen atoms as indicated or chemically
appropriate. Examples of C,-Cg haloalkyl include but are not limited to trifluoromethyl, chloroethyl, and 2~
chloropropyl.

A “Cy-Cs alkoxy” group or the like (e.g. C;-C; alkoxy, Ca-Cs alkoxy, etc) is a C,-Cs alkyl (or as
indicated) moiety connected through an oxy linkage. Examples of alkoxy groups include but are not
limited to methoxy (-OMe), ethoxy(-OEt), propoxy (-OPr), isopropoxy (-OiPr), butoxy (-OBu), etc.

The term “C,-Cs haloalkoxy” or the like (e.g. C;-Ca haloalkoxy) encompasses C,-Cs alkoxy
wherein one or more of the hydrogen have been replaced with halogens. Examples of haloalkoxy groups
include difluoromethoxy, trifluoromethoxy, 2-haloethoxy, 2,2,2-trifluoroethoxy, 4,4,4-trifluorobutoxy, up
to and including like groups having the indicated number of carbon atoms.

A compound of the invention as illustrated by the invention may occur as any one of its isomers
all of which are objects of the invention. Certain compounds of the invention may possess one or more
chiral centers, and thus, may exist in optically active forms. All such isomers as well as the mixtures
thereof are within the ambit of the present invention. Ifa particular stereoisomer is desired, it can be
prepared by methods well known in the art.
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Preferred Embodiments of the Invention
Preferably p is 0 or 1. More preferably p is 0

Preferably R' and R? are each independently selected from the group consisting of hydrogen, C;-
G; alkyl, -C,-C; haloalkyl, C,-C; alkoxy-, C;-Cs haloalkoxy-, -SC,-C; alkyl, -SC;-Cs haloalkyl, and halo.
Morc preferred R and R? groups arc independently sclected from the group consisting of hydrogen, chloro,
flnoro, trifluoromethyl, thiotrifluoromethyl, and trifluoromethoxy.

A preferred R? group is selected from the group consisting of C;-C, alkyl, -C;-C; haloalkyl, C;-Cs
alkoxy-, C;-C; haloalkoxy-, and halo. More preferred is an R? group selected from the group consisting of
chloro, fluoro, trifluoromethoxy, thiotrifluoromethyl, and trifluoromethyl. Most preferably, R? is absent €]
is 0).

Preferably, R* is selected from H, methyl, ethyl, isopropyl, cyclopropyl, and methylcyclopropyl.
Most preferably R* is isopropyl or cyclopropyl.

Preferably, R® and R™ are each independently selected from the group consisting of hiydrogen,
methyl and ethyl. More preferably, R® and R* are both hydrogen.

A preferred R® group is selected from the group consisting of hydrogen, halo, and C,-Cs alkyl.
More preferably, R is hydrogen or methyl.

A preferred Ar' group is selected from the group consisling of oplionally substituted indolyl,
thienyl, pyridinyl, benzothienyl, indazolyl, benzothiazolyl, benzisoxazolyl, benzofuranyl and thiazolyl each
attached to the chain of the compound of the invention at any available carbon atom. More preferably Ar'
is indolyl, thienyl, benzothienyl, and thiazolyl each optionally substituted with one or two groups
independently selected from the group consisting of halo, C;-Cs alkyl, -C;-C, alkylSO,C,-C; alkyl, -C,-C,
alkyl-O-C;-C,; alkyl, -C,-C; alkyl-S-C;-C; alkyl, -C;-C; alkyINH(C;-C; alkyl), -C;-C; alkyIN(C,-C; alkyl),,
phenyl, and -NHC(0O)C,-C; alkyl wherein said substitution may be on carbon and/or nitrogen. More
preferably, Ar' is substituted once at the nitrogen atom of a nitrogen containing group.

A preferred R” substituent is selected from the group consisting of -COOH,

-C(O)NHSO0,C,-C; alkyl, -C(O)NHSO;phenyl, -C(O)NHSO;phenylCHs, and -COOCH;. A more preferred
R” group is -COOH.

Each R'® is preferably hydrogen, or C;-Cg alkyl.

Each R is preferably C,-Cs alkyl.

R%Zis preferably phenyl optionally substituted with C,-Cs alkyl.

Also preferred is a compound of the invention wherein:
pisO,orl;

R' and R? are independently selected from the group consisting of hydrogen, fluoro, chloro, CF3, and-
OCF;,

R*is fluoro, chloro, CF;, SCFs, or OCF3;

R*is H, isopropy! or cyclopropyl;

R’® and R* are each independently selected from H or methyl;
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Ar' is indolyl, pyridinyl, thienyl, thiazolyl and benzothienyl each optionally substituted with one group
selected from the group consisting of C;-C; alkyl, CFs, -CH,CH3SCH,, -CH,CH,OCHa;, -CH,CH,SO,CHs,
-CH,CH,;N(CHj),, and phenyl;

Ris hydrogen, or methyl;

R is -COOH, -COOC;-C, alkyl, -CONHSO,C,-C; alkyl, -CONHSO,phenyl, CONHSO;phenylmethyl,
oxadiazolone, and thiadiazolone;

each R' is independently hydrogen or C;-Cg alkyl; and

each R'! is independently hydrogen or C,-Cs alkyl.

More preferred is a compound of the invention wherein each p is 0; R and R are independently
selected [rom the group consisting of chloro, fluoro, trifluoromethyl, and trifluoromethoxy; R* is isopropyl
or cyclopropyl; R® and R* are both hydrogen; R® is hydro gen, methyl, ethyl or chloro; Ar' is thienyl,
benzothienyl, indolyl or thiazolyl, each bound at any available carbon atom and each optionally substituted
with a group selected from methyl, ethyl, propyl, butyl, isopropyl, cyclopropyl, -CH.CH,S0.CHs, -
CH,CH,N(CHjs), -CH,CH,SCH,, -CH,CH;0CHS,, and phenyl; and R’ is -COOH or
-COOMe.

Especially preferred are compounds of the invention exemplified herein.

The compounds of the invention (formula I) may be prepared by a variety of procedures known in
the art and those described below. The products of each step in the Scheme below can be recovered by
conventional methods including extraction, evaporation, precipitation, chromatography, filtration,
trituration, crystallization, and the like. In the scheme below all substituents, unless otherwise indicated, are
as previously defined and suitable reagents are well known and appreciated in the art.

Scheme 1

w

®»’

Scheme 1 depig'zs the reaction of an appropriate compound of formula (1) with an appropriate
compound of formula (2) to give a compound of formula (I). The reaction in Scheme 1 can be carried out
by at least two variants discussed below.

In the first variant, an appropriate compound of formula (1) is one in which R!, R%, R?, p, R, R®,
and R* are defined for formula 1, and Y is —~OH and an appropriate compound of formula (2) is one in
which R®, R’, and Ar’ are as defined in formula (T) or a group which gives rise to R” as defined in formula
(D), for example, by formation of an ester, amide, sulfonamide, or acid.

For example, a compound of formula (1) is reacted with a compound of formula (2) in a
Mitsunobu reaction using a suitable diazo reagent, such as DEAD or ADDP, and the like, and a suitable
phosphine reagent such as triphenyl phosphine or tributylphosphine, and the like. Such reactions are
carried out in a suitable solvent, such as toluene, tetrahydrofuran, and the like. Generally, the reactions are
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carried out at temperatures of from about 0 °C to 50 °C. Typical stoichiometry for this reaction based on
the compound of formula (1) is about 1 to 2 equivalents of a compound of formula (2) and about 1 to 2
equivalents each of the diazo and phosphine reagents.

In the second variant, an appropriate compound of formula (1) in which RL RY R3, P, R R® , and
R* are defined for formula 1 and Y is a leaving group and an appropriate compound of formula (2) is as
defined above are reacted to form the compound of formula (I) with appropriate protections and/or
deprotections or other processing steps known to one of skill in the art or disclosed herein. Suitable leaving
groups are well-known in the art and include halides, particularly chloro, bromo, and iodo; and sulfonate
esters, such as brosyl, tosyl, methanesulfonyl, and trifluromethanesulfonyl.

For example, 2 compound of formula (1) is reacted with a compound of formula (2) in a suitable
solvent, such as acetonitrile, dimethylformamide, tetrahydrofuran, pyridine, methylethyl ketone and the
like. As will be readily appreciated an excess of a suitable base is usually used in the reaction, including
sodium hydride, potassium carbonate, sodium carbonate, cesium carbonate, sodium bicarbonate,
triethylamine, diisopropyethylamine. Such reactions generally are carried out at temperatures of about
room temperature to about the reflux temperature of the chosen solvent and typically use from about 1 to 2
equivalents of the compound of formula (2).

Additionally, compounds of formula () wherein R” is an ester can be converted to compounds of
formula (I) wherein R’ is an acid via methods well known to one of ordinary skill in the art. For example,
hydrolysis of simple alkyl esters in suitable solvents such as THF, methanol, ethanol, water mixtures at
temperatures from about 25-100C with suitable bases. (NaOH, LiOH). In a modification of this hydrolysis
method the microwave may be used as an energy/heat source, especially when the ester is sterically
hindered. For example a laboratory microwave utilizing the lowest power setting at about 125 °C for about
20 minutes in solvent mixtures described above is useful. When R’ is a t-butyl ester the acid can be formed
under aci&ic conditions well known to those skilled in the art.

Additionally, compounds of formula (I) wherein R” is a carboxylic acid can be converted to
compounds of formula (I) wherein R” is an amide or sulfonamide by coupling procedures well known in
the art. For example, a compound of formula (I) wherein R is an acid is reacted with an amine or
sulfonamide compound in the presence of a coupling agent such as dicyclohexylcarbodiimide, 1-[3-
(dimethylamino) propyl]-3-ethylcarbodiimide hydrochloride, and the like, and optionally N,N-
dimethylaminopyridine and/or an amine base, such as triethylamine, diisopropylethylamine, and the like, in
a suitable solvent, such as DMF, THF, and the like. Such reactions are generally carried out at a
temperatures of about room temperature to about 60 — 80 °C.

In an optional step, a pharmaceutically acceptable salt of a compound of formula (I) is formed.
The formation of such salts is well known and appreciated in the art.

As will be readily appreciated compounds of formula (1) and (2) can be readily prepared by
methods that arc well-known and cstablished in the art including methods and procedurcs similar to those
described herein. For example, compounds of formula (1) are prepared by the reaction of optionally
substituted benzaldehydes with hydroxylamine followed by chlorination with a suitable chlorinating agent,
such as N-Chloro succinimide, to afford chloroximes (see for example J. Med. Chem. 2000, 43 (16), 2971-
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2974). Reaction of the chloroximes and an appropriate B-ketoester under basic conditions with a suitable
base, such as triethylamine or sodium methoxide, gives the penultimate isoxazole esters. The esters can be
reduced to the alcohol compounds of formula (1) with well known methods (e.g. DIBAL-H, LAH) and
subsequently converted to a leaving group. Compounds of formula (2) are prepared by carbon-carbon bond
formation/coupling reactions. Also, it is recogniced that the sleps required to prepare a compound of
formula (T) can be carried out in any order. For example, including reaction of a partial compound of
formula (2) with a compound of formula (1), such that the later carried out carbon-carbon bond
formation/coupling reaction provide a compound of formula I. More specifically, a compound of formula
(3) can be reacted with a compound of formula (1) as described above to afford compounds of formula @
which can be converted to compounds of formula (I) via carbon-carbon bond forming reactions with
compounds of formula (5) (Scheme 2).

Scheme 2

Br

3

(6))

Alternatively, the sequence of reactions can be adjusted to prepare compounds of formula (I). For
example, as shown in Scheme 3, compounds of formula (6) can be reacted with compounds of formula (1)
to provide compounds of formula (7). Carbon-carbon bond forming reactions between compounds of

formula (7) and compounds of formula (8) provide compounds of formula (I).
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As will be readily understood the steps to prepare the compounds of the invention are dependent
upon the particular compound being synthesized, the starting compound, and the relative lability of the
substituted moieties. Also contemplated are various protection and deprotection steps as may be required
or beneticial for carrying out the reactions above. The sclection and usc of suitable protccting groups is
well known and appreciated in the art (see for example, Protecting Groups in Orgunic Synthesis, Theodora
Greene (Wiley-Interscience)).

Certain compounds of the invention exist as solid amorphous or crystalline forms. A compound of
the invention may also exist in multiple crystalline forms wherein one or more of the crystalline forms are
preferred over others on account of having more desirable properties such as, for example, improved
solubility, improved bioavailability and/or improved stability. All such crystalline forms are within the
ambit of the present invention. For cxample, the compound of cxample 101 has been found to cxist in two
forms (forms I and II).

The present invention is further illustrated by the examples and preparations disclosed herein.
These examples and preparations are illustrative only and are not intended to limit the invention in any
way. The terms used in the examples and preparations have their normal meanings unless otherwise

designated. All chromatography is performed using silica gel, unless otherwise indicated.

ASSAY
The following assay protocols and results demonstrate the utility, iz vitro and in vivo efficacy of
the compounds and/or methods of the current invention and are provided for the purpose of illustration and

not meant to be limiting in any way.
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FXR-SRC-1 Cofactor Recruitment Assay

Compounds are tested in concentration-response curves by an FXR-SRC-1 Cofactor Recruitment
assay using the Alpha (Amplified Luminescent Proximity Homogeneous Assay) Screen technology
according to the manufacturer instructions (Perkin Elmer). Briefly, purified 6-HIS-tagged human FXR
ligand-binding domain (amino acids 242-472), purificd GST-tagged human SRC-1 nuclear rccoptor-
interacting domain (amino acids 220-394), Nickel Chelate donor beads (Perkin Elmer) and Anti-GST
antibody acceptor beads (Perkin Elmer) are mixed together and 12 pL per well is aliquoted into 384 well
plates. Add compounds in 3 pL per well for a total assay volume of 15 pL and incubate at room
temperature in the dark for 4 hours. After incubation, compounds that bind FXR and induce the interaction
beiween the FXR and SRC-1 would bring the two bead types into proximily generating luminescence that
is quantified using a Packard Fusion instrument. Calculate ECsq values for each test compound.
Compounds of the invention are found to be effective in the SRC-1 FXR interaction assay with ECsys of
about 365-3000 nM. For example the compound of Example 7 exhibited an ECso of 1300 nM.

LDLR-/~ serum lipid modulation

Acquire LDLR-/- mice from Jackson Laboratories (Stock number 002207, Bar Harbor, Maine,
USA). Acclimate animals for one week prior to study initiation. House mice individually in polycarbonate
cages with filter tops, and maintain mice on a 12:12 hour light-dark cycle (lightson at 6:00 AM) at 21 °C.
Provide deionized water ad libitum and maintain for two weeks on ‘western diet” TD 88137 Diet (42 % fat,
0.15 % cholesterol, Harlan Teklad) ad libitum. Optimize groups of five ten-week-old male LDLR~/- mice
based on serum triglyceride and cholesterol levels. Dose groups once daily by oral gavage with various
doses of the test compound for seven days. At the end of the seven-day dosing period, collect blood by tail
clip for clinical chemistry assessment, Measure serum triglycerides, glucose, and total cholesterol using
standard clinical chemistry instrumentation and rcagents (Roche Diagnostic, Indianapolis, IN, USA).
Asphyxiate mice in a CO, chamber. Perform cardiac puncture to collect blood samples for serum FPLC
analysis. Assay pooled serum samples for lipoprotein cholesterol fraction values (VLDL, LDL, HDL) by
separation on a size exclusion column (Superose® 6HR, Pharmacia Biotech AB, Uppsala, Sweden) with
in-line determination of cholesterol.

In this assay, tested compounds of the invention reduce total cholesterol up to 80% and
triglycerides up to 90% when dosed at 10 mg/kg. More specifically the compound of Example 7 lowers
total cholesterol 63% and triglycerides 61% when dosed at 10 mg/kg.

The specific dose of a compound administered according to this invention will, of course, be
determined by the particular circumstances surrounding the case including, for example, the compound
administered, the route of administration, the state of being of the patient, and the pathological condition
being treated. A typical daily dose will contain a nontoxic dosage level of from about 0.1 mg to about 500
mg/day ol a compound of the present invention. Prelerred daily doses generally will be from about 1 mg to
about 250 mg/day.

The compounds of this invention may be administered by a variety of routes including oral, rectal,
transdermal, subcutaneous, intravenous, intramuscular, and intranasal. These compounds preferably are

formulated prior to administration. The selection of appropriate dose and route of administration will be
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decided by the attending physician. Thus, another aspect of the present invention is a pharmaceutical
composition comprising an effective amount of a compound of the invention, or a pharmaceutically
acceplable sall thereol, and a pharmaceutically acceptable carrier, diluent, or excipient.

One skilled in the art can readily select the proper form and route of administration depending
upon the particular characteristics of the compound selected, the disorder or condition to be treated, the
stage of the disorder or condition, and other relevant circumstances. (Remington's Pharmaceutical
Sciences, 18th Edition, Mack Publishing Co. (1990)). The pharmaceutical compositions of the present
invention may be adapted for these various routes and may be administered to the patient, for example, in
the form of tablets, capsules, cachets, papers, lozenges, wafers, elixirs, ointments, transdermal patches,
aerosols, inhalants, suppositories, solutions, and suspensions.

The total active ingredients in such composition comprises from 0.1 % to 99.9 % by weight of the
formulation.

Compounds of the invention may be formulated as elixirs or solutions for convenient oral
administration or as solutions appropriate for parenteral administration, for example, by intramuscular,
subcutaneous or intravenous routes. Additionally, the compounds may be formulated as sustained release
dosage forms and the like. The formulations can be constituted such that they release the active ingredient
only or preferably in a particular physiological location, possibly over a period of time. The coatings,
envelopes, and protective matrices may be made, for example, from polymeric substances or waxes.

Preparations and Examples

The following preparations and examples further illustrate the invention.

The abbreviations used herein are defined according to Aldrichimica Acta, Vol 17, No. 1, 1984,
Other abbreviations are defined as follows. “ACN” is acetonitrile; “AcOH?” is acetic acid; “MeOH” is
methanol; “EtOH” is ethanol; “EtOAc” is ethyl acetate; “ADDP” is 1, 1-(Azodicarbonyldipiperidine;
“DEAT” is diethyl azodicarboxylate; “TBME” is t-butylmethylether; *(QAc)” is acetate; “DMSO-dg” is
deuterated dimethylsulfoxide; “PCy;* is tricyclohexyl phosphine, “dba” is dibenzylideneacetone;
“NaOEt” is sodium ethoxide.

All compounds are named using ChemDraw Ultra 7.0 available from CambridgeSoft Corporation,
Cambridge, MA.

Preparation 1
3-(2,6-Nichloro-phenyl)-5-isopropyl-isoxazole-4-carbinol
The title compound is prepared as described inJ. Med. Chem. 2000, 43 (16), 2971-2974.

Preparation 2
3-Cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazol-4-y1)-methanol
Step 1
2.6-Dichloro-benzaldehyde oxime
2,6-Dichloro-benzaldehyde (7.0 g,40 mmol) is added to 10 mL of water and 30 mL of methanol.
Sodium hydroxide (4.0 g, 100 mmol) is dissolved in 8 mL of water slowly. The sodium hydroxide solution
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is added to the benzaldehyde solution. The reaction is stirred overnight. The reaction mixture is
partitioned between ethyl acetate and water. The organic layer is washed with brine and dried over solid
sodium sullate. The organic layer is filtered and the solvent is removed under reduced pressure 1o yield the
title compound.

Step 2
2,6 Dichloro-benzaldehyde chloroxime

To a solution of 2,6-dichloro-benzaldehyde (7.6 g,40 mmol) in DMF (56 mL) is added N-

chlorosuccinimide (5.9 g,44.0 mmol) followed by a catalytic amount of HCI gas. The reaction mixture is
stirred overnight. The reaction mixture is partitioned between ether and water. The layers are separated
and the ether layer is washed with brine and dried over sodium sulfate. The ether layer is (llered and the
solvent is removed under reduced pressure to yield the crude product. The crude product is
chromatographed using a gradient of 10 % ethyl acetate in hexanes to 15% ethyl acetate in hexanes to yield
the title compound. 'H-NMR (400MHz, CDCl) 6 8.76(b,1H), 7.38-7.26(m,3H).

Step 3
3-Cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazole-4-carboxylic acid methyl ester

3-Cyclopropyl-3-oxo-propionic acid methyl ester (0.55 g, 3.9 mmol) is combined with
triethylamine (0.393 g, 3.9 mmol) and is stirred for five minutes. 2, 5 Dichlorobenzaldehyde-chloro-oxime
(0.88 g, 3.9 mmol) is added and the reaction is stirred overnight, The solvent is removed under reduced
pressure and the residue is purified via flash chromatography using a gradient of 1 % ethyl acetate in
hexanes to 10 % ethyl acetate in hexanes to yield the title compound (0.80g, 66 %). ' H-NMR (400MHz,
CDCl) 8 7.37(d, 2H), 7.31(t, 1H), 3.66 (s, 3H), 2.88 (m, 1H), 1.38(m, 2H), 1.25(m, 2H).

Step 4
5-Cyclopropyl-3-(2.6-dichloro-phenyl)-isoxazol-4-y1)-mcthanol

To a 0 °C solution of 5-cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazole-4-carboxylic acid methyl
ester (0.80 g, 2.6 mmol) in THF (8 mL) is added a 1M DIBAL solution in toluene (5.66 mL). The reaction
is stirred one hour. An additional 1M DIBAL solution in Toluene (5.66 mL) is added and the reaction is
stirred for an additional hour. The reaction is quenched with methanol and is acidified with aqueous HCl
solution (1M). The aqueous solution is extracted with ethyl acetate. The organic layer is washed with
brine, dried over sodium sulfate, and filtered. The solvent is removed under reduced pressure to yield the
title compound (0.68 g, 93 %). ES/MS m/e 284.0 (M+1).

The following list of compounds is prepared essentially as described in the synthesis of (5-
cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazol-4-yl)-methanol.
Preparation 2A: [5- -methanol (0.2g, 99 %),
utilizing 2-trifluoromethoxy-benzaldehyde, ! H NMR (400M Hy, CDCI3) § 7.56-7.49 (2H), 7.38 (1,2H),
4.60 (s,2H), 2.15 (m,1H),1.23 (m,2H),1.14 (m,2H);

Preparation 2B: [5-Cyclopro

-methanol, utilizing
2-fluoro-6-trifluoromethyl-benzaldehyde, ' H NMR (400M Hz, CDCI3) § 7.67-7.55 (m, 2H), 7.37 (m, 1H),
4.34(s, 2H), 2.13 (m, 1H), 1.22 (m, 2H), 1.10 (m, 2H);
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Preparation 2C: [5-Isopropyl-3-(2-isopro
benzaldehyde, ES/MS m/e 260.0 (M+1), 258.0 (M-1).

-methanol utilizing 2-isopropyl-

Preparation 3
4-Bromomethyl-3-(2.6-dichloro-phenyl)-5-isopropyl-isoxazole
To a solution of [3-(2,6-dichloro-phenyl)-5-isopropyl-isoxazol-4-yl]-methanol (1.14 g, 4 mmol) in
THF (20 mL) is added PBr; (0.76 mL, 8 mmol). The reaction mixture is stirred at reflux for 30 minutes.
The reaction mixture is diluted with EtOAc and is washed with 0.2 N HCL. The organic layer is separated,
dried (MgSO,), filtered, and concentrated to give the title compound as an oil.

Preparation 4
4-Bromomethyl-5-cyclopropyl-3-(2-fluoro- 6-trifluoromethyl-phenyl)-isoxazole
A solution of 5~cyclopropyl~3-(2-ﬂuoro-6-hiﬂuoromethyl-phenyl)—isoxazol—4yl)-methanol (0.203
g, 0.674 mmol) and phosphorous tribromide (0.094 g, 1.35 mmol) in dichloromethane (2 mL) is stirred for
40 minutes. The reaction mixture is partitioned between water and dicloromethane. The layers are
separated and the organic layer is dried over sodium sulfate and filtered. The solvent is removed under

reduced pressure to yield the title compound.

Preparation 5

4-Bromomethyl-5-cyclopropyl-3-(2.6-dichloro-phenyl)-isoxazole

To a 0 °C solution of (5-cyclopropyl-3 ~(2,6-dichloro-phenyl)-isoxazol-4-yl)-methanol (0.124
£,0.44 mmol) in dichloromethane (4 mL) is added phosphorous tribromide (0.261 g, 0.963 mmol). The ice
bath is rcmoved after 20 minutes and the reaction is allowed to stir for an additional twenty minutes at room
temperature. The reaction mixture is quenched with pH 7 buffer and extracted with dichloromethane
several times. The organic layers are combined, washed with brine, dried over sodium sulfate, filtered, and
concentrated under reduced pressure to yield the title compound (0.124 g, 82%). 'H-NMR (400 MHz
CDCl) 8 7.45-7.33 (m, 3H), 4.20(s, 2H), 2.09 (m, 1H), 1.27 (m, 2H), 1.16 (m, 2H).

Preparation 6
5-(4-Hydroxy-2-methyl-phenyl)-4-methyl-thiophene-2-carboxylic acid methyl ester
Step 1
To a mixture of 4-methoxy-2-methylphenylboronic acid (912 mg, 6 mmol), 5-bromo-4-methyl-
thiophene-2-carboxylic acid methyl ester (1.1 g, 5 mmol) and K,CO; (1.38 g, 10 mmol) in toluene (30 mL)
and water (5 mL) is bubbled N; for 15 minutes followed by addition of tetrakis(triphenylphosphine)
palladium (289 mg, 0.25 mmol). The mixture is stirred at 80 °C under N; overnight and filtered through a

pad of diatomaceous earth eluting with EtOAc. The combined filtrate is concentrated. The resulting
residue is purified by column chromatography (0-15% EtOAc in hexanes) to give 5-(4-methoxy-2-methyl-
phenyl)-4-methyl-thiophene-2-carboxylic acid methyl ester (540 mg, 39%). 'H-NMR (CDCl,): § 7.63 (s,



WO 2007/092751 PCT/US2007/061515

-13-

1H), 7.15 (d, 1H, J = 8.4 Hz), 6.82 (d, 1H, T =2.8 Hz), 6.78(dd, 1H, J=2.8, ] = 8.4 Hz), 4.79 (bs, 1H),
3.88 (s, 3H), 3.83 (s, 3H), 2.17 (s, 3H), 2.02 (s, 3H).
. Step 2

To a solution of 5 -(4—methoxy—Z-methyl-phenyl)-4-methyl—thiophene-2-carboxy1ic acid methyl
ester (540 mg, 2 mmol) in dichloromethane (30 mL) at 0 °C is added BBr; in dichloromethane (1N, 5.0
mL). The mixture is stirred at ambient temperature overnight. The reaction is quenched by addition of
methanol and is evaporated. The residue is purified by column chromatography (0-20% EtOAc in hexanes)
to give 5-(4-hydroxy—2—methyl—phenyl)—4—methy1—thiophene-2—carboxy1ic acid methyl ester (420 mg, 82%).
'HNMR (CDCls): 8 7.62 (s, 1H), 7.10 (d, 1H, T = 7.9 Hz), 6.76 (s, LH), 6.70 (d, 1H, T = 7.9 Hz), 4.79 (bs,
1H), 3.88 (s, 3H), 2.15 (s, 3H), 2.02 (s, 3H).

The following list of compounds is prepared essentially according to the preparation of 5-(4-
hydroxy—2-mcthyl-phenyl)—4-methy1~thiophenc-2—ca:rboxylic acid methyl ester.
Preparation 6A: 3-(4-Hydroxy-phenyl)-thiophene-2-carboxylic acid methyl ester, utilizing 5-bromo-
thiophene-2-carboxylic acid methyl ester and 4-methoxyphenylboronic acid, '"H NMR (DMSO-dg): 6 9.87
(s, 1H), 7.74 (d, 1H, I =4.0 Hz), 7.57 (d, 2H, ] = 8.8 Hz), 7.40 (d, 1H, J = 4.0 Hz), 6.83 (d, 2H, J = 8.8 Hz),
3.81 (s, 3H).
Preparation 6B: 5-(4-Hydroxy-2-methyi-phenyl)-thiophene-2-carboxvlic acid methyl ester, utilizing 5-

bromo-thiophene-2-carboxylic acid methyl ester and 4-methoxy-2-methylphenylboronic acid,"H NMR
(DMSO-de): 6 9.71 (s, 1H), 7.76 (d, 1H, T =3.5 Hz), 7.26 (d, 1H, J=8.4 Hz), 7.17 (d, 1H, J = 4.0 Hz), 6.72
(d, 1H, J=2.6 Hz), 6.67 (dd, 1H, J= 2.6, J = 8.4 Hz), 3.81 (s, 3H), 2.32 (s, 3H).

-2-carboxylic acid methyl ester, utilizing 4-
bromo-3-chloro-phenol and 5-methoxycarbonyl-thiophenc-2-boronic acid, '"H NMR (DMSO-ds): 6 10.33
(s, 1H), 7.78 (d, 1H, Y =3.8 Hz), 7.53 (d, 1H, T= 8.6 Hz), 7.37 (4, 1H, T=3.8 Hz), 6.96 (s, 1H), 6.84 (d,
1H, J= 8.6 Hz), 3.82 (s, 3H).

Preparation 6D: 5-( 2-Chloro-4-hydroxy-phenyl)-4-methyi-thiophene-2-carboxylic acid methyl ester,

utilizing 5-bromo-4-methyl-thiophene-2-carboxylic acid methyl ester and 4-methoxy-2-chloro-phenyl
boronic acid,"H NMR (DMSO-ds): 6 10.26 (bs, 1H), 7.68 (s, 1H), 7.25(d, 1H, Y= 8.4 Hz), 6.96 (d, 1H, T =
2.6 Hz), 6.83 (dd, 1H, J = 2.6, 8.4 Hz), 3.82 (s, 3H), 2.03 (s, 3H).

Preparation 6E:; 2-( 4-Hydroxy-2-methyl-phenyl)-4-methyl-thiazole-5-carboxylic acid methyl ester,

utilizing 2-bromo-4-methyl-thiazole-5-carboxylic acid methyl ester and 4-methoxy-2-methylphenyl boronic
acid,"H NMR (DMSO-dg): § 10.0 (s, 1H), 7.74 (d, 1H, J = 8.4 Hz), 6.74 (s, 1H), 6.73 (d, 1H, ] = 8.4 Hz),
3.81 (s, 3H), 2.67 (s, 1H), 2.50 (s, 3H).
Preparation 6F: 2-(4-Hydrox

-thiazole-5-carboxylic acid ethyl ester, utilizing 2-bromo-

thiazole-5-carboxylic acid ethyl ester and 4-methoxy-2-methylphenyl boronic acid, "H NMR (DMSO-de): &
8.44 (s, 1H), 7.74 (d, 1H, J = 8.4 Hz), 6.76 (s, 1H), 6.75 (4, 1H, J = 8.4 Hz), 4.33 (q, 2H), 2.51 (s, 3H), 1.30
(t, 3H).

-nicotinic acid methyl ester, utilizing 6-chloro-nicotinic
acid methyl ester and 4-methoxy-2-methylphenyl boronic acid, 'H NMR (DMSO-dg): 6 9.65 (s, 1H), 9.10
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(s, 1H), 8.27 (dd, 1H, T =2.2, T = 8.4 Hz), 7.62 (dd, 1H, T = 0.9, ] = 8.4 Hz), 7.32 (d, 1H, J = 8.8 Hz), 6.71
(s, 1H), 6.69 (t, 1H), 3.89 (s, 3E), 2.31 (s, 3H).

Preparation 7
2-(4-Hydroxy-phenyl)-4-methyl-thiazole-5-carboxylic acid ethyl ester
Step A

A mixture of 4-methoxy-thiobenzamide (5 g, 30 mmol) and 2-chloro-3-oxo-butyric acid ethyl
ester (4.6 mL, 33 mmol) in ethanol is stirred under reflux overnight. The reaction is concentrated and the
residue is triturated with ether to give 2-(4-methoxy-phenyl)-4-methyl-thiazole-5-carboxylic acid ethyl
esler as a yellow solid (5.8 g, 70%).

LC-ES/MS m/e 278 (M+1).
Step B

To a—80 °C solution of 2-(4-methoxy-phenyl)-4-methyl-thiazole-5-carboxylic acid ethyl ester
(550 mg, 2 mmol) in dichloromethane (20 mL) is added BBr; (5 mL, 1M solution in dichloromethane).
The reaction is stirred at ambient temperature overnight. The reaction is quenched by addition of methanol
and is concentrated in vacuo. The residue is partitioned between EtOAc and 1N HC1. The organic layer is
concentrated and the residue is purified by chromatography (0 to 30% EtOAc in hexanes) to give the title
compound as a tan solid, (500 mg, 95%). LC-ES/MS m/e 264 (M+1), 'H NMR (DMSO-d6) 6 10.22 (s,
TH), 7.82 (d, 2H), 6.86 (d, 2H), 4.27 (g, 2H), 2.64 (s, 3H), 1.29 (t, 3H).

Preparation 8

3-Methyl-4-(4.4,5,5-tetramethyl-[1.3.2]dioxaborolan-2-y1)-phenol

A mixture of tricyclohexylphosphine (525 mg, 1.87 mmol), palladium bis(dibenzylidine) acetone
(460 mg, 0.801 mmol) and dioxane (200 mL) is stirred at room temperature for one half hour. To the
reaction mixture is added 4-bromo-3-methyl-phenol (5.00 g, 26.7 mmol), pinacolborane (7.45 g, 40.1
mmol) and potassium acetate (3.93 g, 40.1 mmol). The reaction mixture is heated to 80 °C for 20 hours.
The reaction mixture is cooled and diluted with water. The resulting aqueous mixture is extracted with
ether several times. The combined ether fractions are washed with brine, dried (MgSO.), and concentrated
under reduced pressure. The residue is purified via flash chromatography (gradient: 0 to 2 %
MeOH/CH:CL) to yield the title compound (1.6 g, 47%). A second purification of impure fractions is
performed to provide an additional 2.76 g of the title compound for a total of 4.36 g (70%). ES/MS m/e
233.3 (M-1).

Preparation 9
(5-Bromo-1H-indol-3-y])-acetic acid methyl ester
To a solution of (5-bromo-1H-indol-3-yl)-acctic acid (683 mg, 2.69 mmol) in methanol (6 mL) is
added (trimethylsilyl)diazomethane (2.0 M solution in hexanes, approximately 6 mL) over two minutes at
To0om temperature. The yellow mixture is concentrated. The residue is taken up in methanol and is
concentrated several times to give of the title compound (710 mg, 99%). ES/MS m/e 266.2 (M-2).
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The following list of compounds is prepared essentially as described in the preparation of (5-
bromo-1H-indol-3-yl)-acetic acid methyl esier.
Preparation 9A: 6-Bromo-1H-indole-3-carboxylic acid methyl ester, utilizing 6-bromoindole-3-carboxylic
acid, ES/MS m/e 256.0 (M+2);

Preparation 9B: 5-Bromo-1H-indole-3-carboxylic acid methyl ester, utilizing 5-bromo-1H-indole-3-

carboxylic acid;
Preparation 9C: 6-Bromo-1H-indole-2-carboxylic acid methyl ester, utilizing 6-bromo-1H-indole-2-
carboxylic acid, ES/MS m/e 270.0 (M+2);

Preparation 9D: 5-Bromo

-benzo[b]thiophene-3-carboxylic acid methyl ester, ulilizing 5-bromo-
benzo[b]thiophene-3-carboxylic acid, "H NMR (400 MHz, CDCl;) & 8.73 (s, 1H), 8.36 (s, 1H), 7.70 (d,
1H), 7.49 (d, 1H), 3.93 (s, 3H);

Preparation 9E: 6-Bromo-benzo[blthiophene-2-carboxylic acid methyl ester, utilizing 6-bromo-
benzo[b]thiophene-2-carboxylic acid, '"H NMR (400 MHz, CDCL) 8 7.99 (m, 2H), 7.70 (d, 1H), 7.50 (d,
1H), 3.92 (s, 3H).

Preparation 10
6-Bromo-1-methyl-1H-indole-3-carboxylic acid methyl ester

A mixture of 5-bromo-1H-indole-3-carboxylic acid methyl ester (200 mg, 0.787 mmol), potassium
carbonate (100 mg, 0.394 mmol) and DMF (1 mL) is stirred at room temperature and iodomethane (30 pL,
0.47 mmol) is added. After 1.5 hours, additional iodomethane (10 pL) is added and the reaction is stirred
for 30 minutes and diluted with dichloromethane and filtered. The filtrate is concentrated under high
vacuum, diluted with cthyl acctate, filtercd and concentrated under reduced pressure to give the title
compound (105 mg, 99%). ES/MS m/e 270.0 (M+2).

The following list of compounds is prepared essentially according to the preparation of 6-bromo-
1-methyl-1H-indole-3-carboxylic acid methyl ester.
Preparation 10A: 6-Bromo-1-methyl-1H-indole-2-carboxylic acid methyl ester, utilizing 6-bromo-1H-
indole-2-carboxylic acid methyl ester, ES/MS m/e 270.0 (M+2);

Preparation 10B: 6-Bromo-1-isopropyl-1H-indole-3-carboxylic acid methvl ester, utilizing 6-bromo-1H-

indole-3-carboxylic acid methyl ester and isopropyl bromide, the title compound is prepared. *H NMR
(400 MHz, CDCl,) § 8.02 (d, 1H), 7.88 (s, 1H), 7.52 (s, 1H), 7.33 (d, 1 H), 4.60 (m, 1 H), 3.88 (s, 3 H),
1.55 (d, 6H);

Preparation 10C: 6-Chloro-1.2-dimethy!-1H-indole-

methyl-1H-indole-3-carboxylic acid methyl ester. ES/MS m/e 238.0 (M + 1).

3-carboxylic acid methyl ester, utilizing 6-chloro-2-

Preparation 11
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Sodium hydride (60% in mineral o0il, 87 mg, 2.2 mmol) is added to a solution of 6-bromo-1H-
indole-3-carboxylic acid methyl ester (500 mg, 1.97 mmol) in DMF (5 mL) at room temperature and the
mixture is stirred for 30 minutes. To the reaction mixture is added 1-bromo-2-methoxy-ethane (222 uL,
2.36 mmol). After one hour, sodium hydride (20 mg) is added. Thirty minutes later, 1-bromo-2-methoxy-
ethane (60 pL) is added. The mixture is heated to 60 °C for one hour. The cooled mixture is quenched
with a small amount of water and concentrated under reduced pressure. The residuc is taken up in cthyl
acetate and filtered. The filtrate is concentrated under reduced pressure and the resulting residue is purified
by column chromatography (gradient: 10 to 60% ethyl acetate/heptane) followed by purification via radial
chromatography (gradient: 0 to 1% MeOH/CH,CI,) to provide the title compound (386 mg, 63%). ES/MS
m/e 314.0 (M+2).

The following list of compounds is prepared essentially according to the preparation of 6-bromo-
1-(2-methoxy-ethyl)-1H-indole-3-carboxylic acid methyl ester.
Preparation 11A: 6-Bromo-1-butyl-1H-indole-3-carboxylic acid methyl ester,
utilizing 6-bromo-1H-indole-3-carboxylic acid methyl ester and 1-bromobutane, ES/MS m/e 311.9 (M+1);
-methylsulfanyl-ethyl)-1H-
6-bromo-1H-indole-3-carboxylic acid methyl ester and 1-chloro-2-methylsulfanyl-ethane, ES/MS m/e
329.9 (M+1).

Preparation 11B: 6-Bromo-1-(2

indole-3-carboxylic acid methyl ester.

, utilizing

Preparation 12

6-Bromo-1-methyl-1H-indole-3-carboxylic acid methyl ester

To a room temperature mixture of 5-bromo-1H-indole-3-carboxylic acid methyl ester (100 mg,
0.394 mmol), potassium carbonate (163 mg, 1.18 mmol) and DMF is added iodomethane (GO uL, 0.47
mmol). After 1.5 hours, additional iodomethane (10 pL) is added and the reaction is stirred for 30 minutes.
The reaction mixture is diluted with dichloromethane and filtered. The filtrate is concentrated under high
vacuum, diluted with ethyl acetate, and concentrated to give the title compound (105 mg, 99%). ES/MS
m/e 270.0 (M+2).

Preparation 13

6-Bromo-1-methyl-1H-indole-2-carboxvlic acid methv] ester

The title compound is preparcd cssentially as described in the prcparation of 6-bromo-1-mgcthyl-
1H-indole-3-carboxylic acid methyl ester utilizing 6-bromo-1H-indole-2-carboxylic acid methyl ester,
ES/MS m/e 270.0 (M+2).

Preparation 14

-Bromo-1-(2-dimethylamino-ethyl)-1H-indole-3-catboxvylic acid methvl ester

A mixture of 6-bromo-1H-indole-3-carboxylic acid methy] ester (500 mg, 1.97 mmol), sodium
hydride (60% in mincral oil, 748 mg, 31.2 mmol), sodium iodidc (295 mg, 1.96 mmol), 2~
dimethylaminoethyl chloride hydrochloride (341 mg, 2.37 mmol) and DMF (60 mL) is heated at 100 °C for
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8 hours. The reaction mixture is cooled, filtered, and the solids are washed with water and air dried. The
solids are dissolved in MeOH (200 mL) and (trimethylsilyl)diazomethane (2.0 M solution in hexanes, 20
mL) is added over several minules. The reaction mixture is stirred for one hour and concentrated under
reduced pressure. The residue is partitioned between water and ethyl acetate. The ethyl acetate layer is
separated and dried over MgSO,. The crude product is purified via radial chromatography using 2.5%
MeOH/CH,Cl, to afford the title compound (195 mg, 30%). ES/MS m/e 327.0 (M+2).

Preparation 15

A mixture ol 3-methyl-4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenol (287 mg, 1.22
mmol), (5-bromo-1H-indol-3-yl)-acetic acid methyl ester (273 mg, 1.02 mmol),
tetrakis(triphenylphosphine)palladium(0) (57 mg, 0.046 mmol), DMF (2.7 mL), ethanol (1.34 mL) and 2M
aqueous potassium carbonate (1.34 mL) is heated to 100 °C for 16 hours. The reaction is cooled to room
temperature and diluted with water and acidified with 1 N HCL The resulting solution is extracted with
ethyl acetate. The combined organic layers are dried over anhydrous magnesium sulfate and concentrated.
The residue is dissolved in methanol (6 mL) and trimethylsilyldiazomethane (2.0 M solution in hexanes,
approximately 4 mL) is added over approximately two minutes at room temperature. The yellow mixture is
concentrated and the residue is purified via radial chromatography eluting with a gradient of 20 to 50 %
ethyl acetate/heptane and crystallized from CH,Cly/heptane to give the title compound (180 mg, 60%).
ES/MS m/e 296.1 (M+1).

The following list of compounds is prepared essentially as described in the preparation of [5-(4-
hydroxy-2-mcthyl-phenyl)-1H-indol-3-yl]-acctic acid methyl cster.
Preparation 15A: 6-(4-Hydroxy-2-methyl-phenyl)-1H-indole-3-carboxylic acid methyl ester, utilizing 6-

bromo-1H0indole-3-carboxylic acid methyl ester, (134 mg, 63%);

Preparation 15B: 5-(4-Hydrox henyl)-1H-indole-3-carboxylic acid methyl ester
bromo-1H-indole-2-carboxylic acid methyl ester, ES/MS m/e 296.1 (M+1);

Preparation 15C: 6-(4-Hydroxy-2-methyl-phenyl)-1H-indole-2-carboxylic acid methyl ester, utilizing 6-
bromo-1H-indole-2-carboxylic acid methyl ester, ES/MS m/e 296.1 (M+1);

Preparation 15D: 6-(4-Hydroxy-2-methyl-phenyl)-1H-indole-3-carboxylic acid methyl ester, utilizing 6-

, utilizing 5-

bromo-1H-indole-3-carboxylic acid methyl ester, ES/MS m/e 282.1 (M+1);

utilizing 6-bromo- 1-methyl-1H-indole-2-carboxylic acid methyl ester and 3-methyl-4-(4,4,5, 5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenol, ES/MS m/e 296.1 (M+1);

Preparation 15G: 5-(4-Hydrox i carboxyvlic acid methyl ester,
utilizing 5-bromo-benzo[b]thiophene-3-carboxylic acid methyl ester, ES/MS my/e 299.1 (M+1);
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-benzo[blthiophene-2-carboxvlic acid methyl ester,
utilizing 6-bromo-benzo[b]thiophene-2-carboxylic acid methyl ester, BS/MS m/e 297.3 (M-1);
Preparation 1510 6-(4-Hydroxy-2-methyl-phenyl)-1-(2-methoxy-ethy)-1H-indole-3-carboxylic acid methyl

ester, utilizing 6-bromo-1-(2-methoxy-ethyl)-1H-indole-3-carboxylic acid methyl ester, ES/MS m/e 340.1
(M+D);

Preparation 15J: 1-Butyl-6-(4-hydroxy-2-methyl-phenyl)-1H-indole-3-carboxylic acid methyl ester
utilizing 6-bromo-1-butyl-1H-indole-3-carboxylic acid methyl ester, MS m/e 338.1 (M+1);

Preparation 15K: 6-(4-Hydroxy-2-methyl-phenyl)-1-isopropyl-1H-indole-3-carboxylic acid methyl ester,
utilizing 6-bromo-1-isopropyl-1H-indole-3-carboxylic acid methyl ester, ES/MS m/e 324.1 (M+1);
Preparation 151.: 6-(4-H

-methylsul fanyl-ethyl)-1H-indole-3 -carboxvlic acid

methyl ester, utilizing 6-bromo-1-(2-methylsulfanyl-ethyl)-1H-indole-3-carboxylic acid methyl ester,
ES/MS m/e 354.2 (M-1);

Preparation 15M: 1-(2-Dimethylamino-ethyl)-6-( 4-hydroxy-2-methyl-phenyl)-1H-indole-3-carboxylic acid
methy] ester, utilizing 6-bromo-1-(2-dimethylamino-ethyl)-1H-indole-3-carboxylic acid methy]l ester,
ES/MS m/e 353.1 (M+1);

compound with 6-(4-hydroxy-2-methyl-phenyl)-benzo[b]thiophene-2-carboxylic acid methvl ester.,

utilizing a 7 : 3 mixture of 6-bromo-benzo[b]thiophene-3-carboxylic acid methyl ester and 6-bromo-
benzo[b]thiophene-2-carboxylic acid methyl ester, MS m/z: 297.0 (M - 1).

Preparation 16
2-(4-Hydroxy-2-methyl-phenyl)-4-isopropyl-thiazole-5-carboxyvlic acid ethyl ester
Step 1

2-Aming-4-isopropyl-thiazole-5-carboxylic acid ethyl ester

To a solution of 4-methyl-3-oxo-pentanoic acid ethyl ester (10 g, 63.2 mmol) in dichloromethane
(150 mL) at 0 °C is added SO,Cl, (5.64 mL, 69.5 mmol). The reaction mixture is stirred at ambient
temperature for 1 hour. The reaction mixture is extracted with water (30 mL). To the aqueous layer is
added 1,4-dioxane (60 mL) followed by thiourea (8.8 g, 63.2 mmol). The mixture is stirred at 80 °C
overnight and cooled to room temperature. The reaction mixture is adjusted to pH 12 with conc. NH,OH
and filtered. The filter cake is washed with water to give the title compound (12.4 g, 92%).
'H NMR (DMSO-de) § 7.72 (s, 2H), 4.14 (g, 2H), 3.76 (i, 1H), 1.21 (t, 3H), 1.11 (d, 6H).

Step 2

2-Bromo-4-isopropyl-thiazole-5-carboxylic acid ethyl ester

To a solution of 2-amino-4-isopropyl-thiazole-5-carboxylic acid ethyl ester (4.28 g, 20 mmol) in
CH;CN (30 mL) is added iso-amylnitrite (4.3 mL, 32 mmol) followed by copper bromide (8.9 g, 40 mmol).
The reaction mixture is stirred at 80 °C for 3 hours and concentrated under reduced pressure. The residue
is partitioned between EtOAc and water. The organic phase is filtered through a Celite® pad and the

filtrate is concentrated under reduced pressure . The residue is purified by column chromatography
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(gradient: 0to 10% EtOAc in hexanes) to give the title product (5 g, 90%). ‘H NMR (CDCl;) 8 4.33 (q,
2H), 3.95 (m, 1H), 1.36 (t, 3H), 1.28 (d, 6H).
Step 3

-thiazole-5-carboxylic acid ethyl ester

To a solution of 2-bromo-4-isopropyl-thiazole-5-carboxylic acid ethyl ester (834 mg, 3 mmol), 3-
methyl-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y1)-phenol (1.4 g, 6 mmol) and K,CO; (828 mg, 6
mmol) in 1,4-dioxane/H,0 (30 mL/5 mL) is bubbled nitrogen gas for 10 minutes. To this solution is added
tetrakistriphenylphosphine palladium (173 mg, 0.15 mmol). The reaction mixture is stirred at 100 °C
overnight. The reaction mixture is concentrated under reduced pressure and the residue is partitioned
between EtOAc and 1IN HCL. The organic phase is concentraled and purified by column chromalography
(gradient: 0to 15% EtOAc in hexanes) to give the title product (730 mg, 80%). '"H NMR (DMSO-ds) &
9.99 (s, 1H), 7.68 (d, 1H), 6.68,6.72 (m, 2H), 4.26 (q, 2H), 3.88 (m, 1H), 2.50 (s, 3H), 1.26 (t, 3H), 1.23 (d,
6H).

The following list of compounds is prepared essentially as described in the preparation of 2-(4-
hydroxy-2-methyl-phenyl)-4-isopropyl-thiazole-5-carboxylic acid ethyl ester.
Preparation 16A: 2-(4-Hydroxy-2-methyl-phenyl)-4-propyl-thiazole-5-carboxylic acid ethyl ester. utilizing
2-amino-4-propyl-thiazole-5-carboxylic acid ethyl ester, "H NMR (DMSO-dg) § 10.00 (s, 1H), 7.72 (4,
1H), 6.71,6.75 (m, 2H), 4.28 (q, 2H), 3.06 (t, 2H), 2.50 (s, 3H), 1.72 (m, 2H), 1.28 (t, 3H), 0.92 (t, 3H);
Preparation 16B: 2-(4-Hydroxy-2-methyl-phenyl)-4-trifluoromethyl-thiazole-5-carboxylic acid ethyl ester,
utilizing 2-amino-4-trifluoromethyl-thiazole-5-carboxylic acid ethyl ester, LC-ES/MS m/e 332 (M+1), 330
(M-1),91.2%;
Dreparation 16C: 2-(4-Hydrox -thiazolc-5-carboxylic acid cthyl cster, utilizing
2-amino-4-phenyl-thiazole-5-carboxylic acid ethyl ester, 'H NMR (MMSO0-de) 6 10.06 (s, 1TH), 7.76, 7.79
(m, 3H), 7.44, 7.46 (m, 3H), 6.74, 6.77 (m, 2H), 4.23 (q, 2H), 2.56 (s, 3H), 1.21 (1, 3H);
Preparation 16D:_2-(4-Hydroxy-2-methyl-phenyl)-thiazole-4-carboxylic acid ethyl ester, utilizing 2-

bromo-thiazole-4-carboxylic acid ethyl ester, LC-ES/MS m/e 264 M+1), 262 (M-1), 100%;

utilizing 2-amino-5-isopropyl-thiazole-4-carboxylic acid ethyl ester, LC-ES/MS m/e 292 (M+1), 290 (M-
1), 95.6%.

Preparation 17
4-Bromo-benzo[ blthiophene
Step 1

2-bromo-6-fluoro-benzaldehyde

A solution of z-butyllithium (2.5M in hexanes, 2.866 L, 7.17 mol) is added dropwise to a stirred
solution of diisopropylamine (745.7 g, 7.37 mol) in tetrahydrofuran (1.630L) such that the temperature is
maintained in the range -60 to -78 °C. The resulting suspension is stirred for 1.5 h at -75 to =78 °C. A
solution of 1-bromo-3-fluorobenzene (1.228 Kg, 7.02 mol) in tetrahydrofuran (2.40 L) is added slowly to
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the reaction mixture over 1.5 h. Stirring is continued for 30 min at -70 to -71°C. Dimethylformamide
(511.3 g) is added over 1 h. The reaction mixture is allowed to warm to -15°C and is quenched by the slow
addition of acelic acid (1.965 L) over 20min. TBME (5.20 L) and water (6.25 L) are added. The resultant
solution is stirred vigorously and the layers are separated. The aqueous layer is extracted with TBME
(1.965 L) twice and the combined organic layers are washed with 0.2 M hydrochloric acid (2x 5.00 L),
saturated aqueous sodium hydrogen carbonate solution (2x 2.50 L) and water (3.50 L). The organic layer is
dried over magnesium sulfate, filtered and concentrated under reduced pressure to afford the title
compound as a yellow crystalline solid (1.367 Kg, 96%). "H NMR (CDCl3): 6 10.36 (s, 1H), 7.49 (4, 1H,7T
=7.8Hz), 7.45-7.37 (m, 1H), 7.15 (t, 1H, ] = 7.9 Hz).
Step 2

4-bromo-benzo[blthiophene-2-carboxylic acid

Potassium hydroxide (415.1 g, 7.40 mol) is added to a stirred solution of 2-bromo-6-
fluorobenzaldehyde (1.00 Kg, 4.93 mol) and mercaptoacetic acid (453.8 g, 4.93 mol) in
dimethylformamide (5.0 L). The resultant solution is brought to and maintained at reflux (136 °C) for 90

min. The reaction mixture is allowed to cool to room temperature and is quenched by the slow addition of
hydrochloric acid (2.25 M, 5.90 L) over Smin. The mixture is cooled to 10 °C, stirred for 1 h and the
observed solid material is collected by filtration. The filter cake is washed with water (1.00 L) and hexanes
(2.00 L) and dried in vacuo at 40 to 45 "C to constant weight to yield the title compound (990.0 g, 78.2%).
'"HNMR (DMSO,ds): & 13.8 (bs, 1H), 8.10 (d, 1H, J = 8.2 Hz), 7.97 (s, 1H), 7.72 (d, 1H, J = 7.6 Hz), 7.45
¢, 1H, J = 8.0Hz).

Step 3

4-Bromo-benzo[b]thiophene

Copper powder (49.8 g) is added to a stirred mixture of 4-bromo-benzo[b]thiophene-2-carboxylic
acid (995.5 g, 3.87 mol) and quinoline (1.99L) and the resultant mixture is heated to and maintained at 185
to 195 °C for 5 h. The mixture is allowed to cool to room temperature and the reaction is quenched by the
addition of a mixture of ice (5.81 Kg) and concentrated hydrochloric acid (2.48 L). TBME (9 L) is added
and the mixture is stirred vigorously for 10 min and filtered. The clarified layers are separated and the
aqueous layer is extracted with TBME (1.0 L). The combined extracts are washed with hydrochloric acid
(1M, 2x 5.00 L) and water (4.0 L), dried over magnesium sulfate, filtered, and concentrated under reduced
pressure to afford the crude product (640 g) as a brown oil which solidifies on standing overnight. The
residue is shuried in methanol (500 mL, 0.5 vol) at -10 to 0 °C for 1.5 b, the observed solid material is
collected by filtration and pulled dry on the filter. The methanolic mother liquors are concentrated by rotary
evaporation. The residue is combined with the isolated solid material, slurried in TBME (2.0 L) and the
collected solids are washed with TBME (660 L). The combined liquors and washes are washed with
hydrochloric acid (1 M, 660 mL), saturated aqueous sodium hydrogen carbonate. (2x 1.0 L) and water (4.0
L), dried over magnesium sulfate, filtered and concentrated by rotary evaporation at 40 °C to afford the
crude product. The residue is slurried in methanol (1.10 L) at -10 to 0 °C for 1 h. The observed solid is
collected by filtration and dried under vacuum at 20 °C to afford 4-bromo-benzo[b]thiophene as an off-
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white solid (315g, 37%). ‘“H NMR (CDCls): § 7.81 (d, 1H, J = 8.0 Hz), 7.57-7.48 (m, 3H), 7.21 (1, 1H, J =
7.7 Hz).

Preparation 18
Benzo[b]thiophene-4-carboxylic acid
The title compound (12.4 g, 85%) is prepared according to .J. Heterocyclic Chem. 1967, 4(4), 651-
2, utilizing 4-bromo-benzo[b]thiophene, 'H NMR (CDCl): § 8.32-8.25 (m, 2H), 8.14 (d, 1H, J = 8.0 Hz),
7.67 (d, 1H, I =5.75 Hz), 7.45 (1, 1H, J = 8.0H=).

The following list of compounds is prepared essentially as described in the preparation of
benzo[#]thiophene-4-carboxylic acid.
Preparation 18A: Benzo[b]thiophene-6-carboxylic acid (112.2g, 67%), utilizing 6-bromo-
benzo[b]thiophene;
Preparation 18B: Benzo[blthiophene-7-carboxylic acid, (1.05g, 63%), utilizing 7-Bromo-
benzo[h]thiophene 'H NMR (CDCly): & 8.26 (d, 1H, 1= 6.5 Hz), 8.10 (dd, 1H, J=7.3 Hz, 1 Hz), 7.61 (4,
1H, J=5.6 Hz), 7.51 (t, 1H, J =7.3 Hz), 7.44 (d, 1H, J= 5.6 Hz).

Preparation 19

4-Carboxy-benzo[blthiophen-2- boronic acid

A solution of n-BuLi (2.5M in hexane, 1.69 mol, 676 mL) is added slowly at -78 °C to a solution
of diisopropylamine (1.69 mol, 236 mL) in 2 L of anhydrous THF. The mixture is stirred for 30 min. A
solution of benzo[b]thiophene-4-carboxylic acid (0.8 mol, 143¢g) in 2 L of anhydrous THF is added slowly
and the mixture is allowed to reach 0 °C. The reaction is cooled to -30 °C and the triisopropyl borate (2 mol,
463 mL) is added slowly. The cooling bath is removed and the mixture is allowed o reach Toom
temperature. The reaction is quenched with 1.3 L of concentrated HC1 and 1 L of water. The mixture is
stirred overnight. The organic solvent is removed under reduced pressure. The precipitate is collected by
filtration, washed with water, and dried under vacuum to yield the title compound (170.5 g, 96%). ES/MS
m/e 221 (M-1).

Preparation 20
6-Carboxy-benzo[blthiophen-2- boronic acid

The title compound (120g, 86%) is prepared essentially as described in the preparation of 4-
carboxy-benzo[b]thiophen-2- boronic acid utilizing benzo[b]thiophene-6-carboxylic acid, ES/MS m/e 221
M-1).

Preparation 21

To a mixture of 3-(2,6-dichloro-phenyl)-5-isopropyl-isoxazole-4-carbinol (6.99 mmol; 2.0 g) and
4-bromo-3-methylphenol (8.38 mmol; 1.6 g ) in toluene (100 mL) is added 1, 1°-
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(azodicarbonyl)dipiperidine (10.48 mmol; 2.7 g ) followed by tri-n-butylphosphine (10.48 mmols; 2.91
mL) and the mixture is stirred for 4 h. The solid is filtered off and washed with dichloromethane. The
filirate is concenirated under reduced pressure. The residue is chromatographed using a gradient ol 0%
ethyl acetate in hexane to 50% ethyl acetate in hexane to yield the title compound (2.95 g, 93%) as a pale
yellow solid. ES/MS m/e 454 (M-1).

Preparation 22
Benzo[blthiophene-5-carboxylic acid ethyl ester
A saturated solution of HCI in ethanol (15 mL) is added to benzothiophene-5-carboxylic acid (1 g,

5.44 mmol) and the reaction mixiure is stirred at 80 °C overnight. The solvent is removed under reduced

pressure and diethyl ether and saturated sodium bicarbonate are added to the residue. The layers are
separated. The organic layer is washed with saturated sodium bicarbonate and water, dried over anhydrous
sodium sulfate, filtered, and concentrated under reduced pressure to yield the title compound (1.0 g, 89%)
as a pale brown oil. '"H NMR (CDClL): § 8.54 (s, 1H), 8.01 (d, 1H, J=8.1 Hz), 7.92 (d, 1H, J = 8.1 Hz),
7.51 (d, 1H, J =54 Hz), 7.42 (d, 1H, J = 5.4 Hz), 4.42 (¢, 2H, J = 6.8 Hz), 1.43 (1, 3H, ] = 6.8 Hz).

Preparation 23
Benzo[blthiophene-7-carboxylic acid methyl ester
Acetyl chloride (14.8 mmol; 1.05 mL) is added to a solution of benzo[b]thiophene-7-carboxylic
acid (4.94 mmol; 880 mg) in methanol (20 mL). The reaction mixture is stirred at reflux for 24 h. The

solvent is removed under reduced pressure. The residue is taken up in ethyl acetate washed with water,

dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure to vield the title
compound (880 mg, 92%) as colorlcss oil. "H NMR (CDCls): § 8.12 (dd, 1H, J = 7.2 Hz, 0.6 Hz), 8.03 (dd,
1H, I=7.6 Hz, 1.2 H7), 7.58 (d, 1H, T=5.6 Hz), 7.46 (1, 1H, J=7.6 Hz), 7.41 (t, TH, 7= 5.2 Hz), 4.03 (s,
3H).
Preparation 24

2-(4-Methoxy-2-methyl-phenyl)-benzo[ b]thiophene-5-carboxylic acid ethyl ester

Cesium carbonate (9.70 mmol; 3.19 g) is dried in a resealable tube at 150 °C in vacuo for 2 h and
cooled to room temperature. Copper(l) iodide (9.70 mmol; 1.86 g), PA(OAc), (0.24 mmol; 55 mg),
triphenylphosphine (0.485 mmol; 128.50 mg), 2-bromo-5-mcthoxytolucnc (9.70 mmol; 2.14 mL),
benzo[h]thiophene-5-carboxylic acid ethyl ester (4.85 mmol; 1g) and anhydrous dimethylformamide (24
mL) are added under nitrogen atmosphere and the mixture is stirred at 140 °C. After 24 h, Pd(OAc), (0.24
mmol; 55 mg) and triphenylphosphine (0.485 mmol; 128.50 mg) are added and the mixture is stirred for 24
hours. The mixture is allowed to cool to room temperature followed by the addition of water and ethyl
acetate. The suspension is filtered through Celite® and washed with ethyl acetate. The organic layer is
separated and the aqueous layer is extracted with ethyl acetate. The organic layers are combined, washed
with water, dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The
residue is chromatographed using a gradient of 0% ethyl acetate in hexane to 10% ethyl acetate in hexane
to yield the title compound (960 mg, 61%) as a colorless waxy solid. ES/MS m/e 326 (M).
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Preparation 25

The title compound (130 mg, 12%) is prepared essentially as described in the synthesis of 2-(4-
methoxy-2-methyl-phenyl)-benzo[b]thiophene-5-carboxylic acid ethyl ester, utilizing benzo[b]thiophene-7-
carboxylic acid methyl ester. "H NMR (CDCl,): § 8.08 (dd, 1H, J =7.55 Hz, 1.1 Hz), 7.97 (44, 1H,J="7.8
Hz, 1.1 HzZ), 7.48-7.42 (m, 2H), 6.87-6.79 (m, 2H), 4.03 (s, 3H), 3.85 (s, 3H), 2.48 (s, 3H).

Preparation 26

To a 0 °C solution of 2-(4-Methoxy-2-methyl-phenyl)-benzo[ b]thiophene-5-carboxylic acid ethyl
ester (1.07 mmol; 350 mg) in anhydrous dichloromethane (4.00 mL) is added a 1 M solution of boron
tribromide (1.29 mmol; 1.29 mL) in dichloromethane. The reaction mixture is stirred at room temperature
for 4 h. Water and ethyl acetate are added. The aqueous layer is separated and the organic layer is dried
over anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The residue is dissolved
in ethanol (5 mL) and acetyl chloride (3.48 mmol, 0.25 mL) is added. The mixture is stirred at reflux for 5
h. The solvent is removed under reduced pressure and the residue is chromatographed using a gradient of
5% ethyl acetate in hexane to 20% ethyl acetate in hexane to yield the title compound (145 mg, 40%) as a
white solid. ES/MS m/e 313 (M-+1).

Preparation 27
2-(4-Hydroxy-2-methyl-phenyl)-benzo[b]thiophene-7-carboxylic acid methyl ester
The title compound (85 mg, 69%) is preparcd cssentially as described in the synthcsis of 2-(4-
Hydroxy-2-methyl-phenyl)-benzo[A]thiophene-5-carboxylic acid ethyl ester, utilizing 2-(4-Methoxy-2-
methyl-phenyl)-benzo[ b]thiophene-7-carboxylic acid methyl ester and methanol. ES/MS m/e 297 (M-1).

Preparation 28
Step 1
3-Cyclopropylamino-but-2-enoic acid ethyl ester
A mixture of ethyl acetoacetate (5.00 mL, 39.3 mmol) and cyclopropylamine (3.27 mL, 47.1
mmol) is stirred at 40 °C for 3 h. The mixtwre is concentrated under high vacuum overnight to give the title
compound (6.23 g, 94%) of the as an oil, which is used without further purification in the next reaction.
Step 2
1-Cyclopropyl-5-hydroxy-2-methyl-1 H-indole-3-carboxylic acid ethyl ester

Neal 3-cyclopropylamino-but-2-enoic acid ethyl ester (5.63 g, 33.2 mmol) is added 10 a mixiure of
p-benzoquinone (7.19 g, 66.5 mmol) and acetic acid (120 mL). The mixture is stirred at room temperature
for 5 h and a dark solid is precipitated. The solid is washed with acetic acid and water, dried, adsorbed

onto silica gel, and purified via flash chromatography eluting with dichloromethane. The product is
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triturated in dichloromethane-hexane to afford the title compound (440 mg, 21%). ES/MS m/e 260.0
M+1)

Step 3
6-Bromo-1-cyclopropyl-5-hydroxy-2-methyl-1H-indole-3-carboxvlic acid ethyl ester

Bromine (277 pL, 5.40 mmol) is added to a suspension of 1-cyclopropyl-5-hydroxy-2-methyl-1H-
indole-3-carboxylic acid ethyl ester (1.40 g, 5.40 mmol) in acetic acid (50 mL). The mixture is stirred for
one hour at room temperature. The mixture is diluted with water and the resultant solids are filtered and
washed with water. The solids are adsorbed onto silica gel and purified via flash chromatography eluting
with 30% THF-heptane. The fractions are combined to yield the title compound (763 mg, 42%). ES/MS
m/e 339.8 (M+1).

Step 4

6-Bromo-1-cyclopropyl-5-methoxy-2-methyl-1H-indole-3 -carboxylic acid ethyl ester

Sodium hydride (60 % in mineral oil, 71 mg, 1.8 mmol) is added to a solution of 6-bromo-1-
cyclopropyl—S-hydroxy-z-methyl—1H-indole-3-carb0xylic acid ethyl ester (200 mg, 0.590 mmol) in DMF
(4.0 mL). The mixture is stirred for 20 minutes at room temperature. Methyl iodide (110 pL, 1,77 mmol)
is added and the mixture is stirred for 1 h at room temperature. The mixture is diluted with water and ether.
The layers are separated. The ether layer is washed with water and brine, dried over MgSQy,, and
concentrated under reduced pressure. The residue is triturated in ethyl acetate-hexane to give the title
compound as an off-white solid (183 mg, 88%). ES/MS m/e 353.8 M+1).

Step 5
1-Cyclopropyl-6-( 4-hydroxy-2-methyl-phenyl)-5-methoxy-2-methyl-1H-indole-3-carboxvlic acid ethyl

ester

A mixturc of6-bromo-1—cyclopropyl-S-mcthoxy-Z-mcthyl—1H-indolc—3 -carboxylic acid cthyl cster
(355mg, 1.01 mmol), 3-methyl-4-(4,4,5,5-tetramethy]1-[ 1 »3,2]dioxaborolan-2-y1)-phenol (472 mg, 2.20
mmol), tetrakis(triphenylphosphene)palladium (87 mg, 0.075 mmol), aqueous sodium carbonate (2 M, 3.0
mL, 6.00 mmol), DMF (5.9 mL) and ethanol (5.9 mL) is heated under nitrogen at 85 °C for 4 h. The
mixture is acidified with 1 N HCI and extracted with ethyl acetate. The ethyl acetate layers are combined
and washed with water and brine and dried over MgSO,. The residue is purified via flash chromatography
cluting with THF-heptane (25 — 40%) to afford the title compound (187 mg, 49%) as a white solid.
ES/MS m/e 380.0 (M+1).

Preparation 29
6-Chloro-1-isopropyl-2-methyl-1H-indole-3-carboxylic acid methyl ester
Step 1
2-(4-Chloro-2-nitro-phenyl)-3-hydroxy-but-2-enoic acid methyl ester
A mixturc of sodium hydride (60% in mincral oil, 2.60 g, 65.0 mmol) and DMF (52 mL) is stirred
in an ice bath and methylacetoacetate (6.46 mL, 59.9 mmol) is added via a syringe over 10 minutes. The

mixture is stitred for an additional 10 minutes and the ice bath is removed. The solution is stirred at

ambient temperature for 30 minutes and transferred via cannula into a flask containing 4-chloro-1-fluoro-2-
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nitrobenzene (5.00 g, 28.5 mmol) cooled to 0°Cvia an ice bath. The reaction is allowed to warm slowly
and is stirred for two days at room temperature. The black mixture is acidified with 2 N HCI, turning it
yellow. The resulling solution is diluted with water and extracted with ether. The combined ether layers
are washed with water and brine and dried over MgSO, to give the crude title compound (8.26 g), which
contains a small amount of mineral oil. The material is used without purification in the next step.

Step 2
6-Chloro-2-methyl-1H-indole-3-carboxylic acid methvl ester

A mixture of iron (5.76 g, 103 mmol), 2-(4-chloro-2-nitro-phenyl)-3-hydroxy-but-2-enoic acid
methyl ester (3.84 g, 17.2 mmol) and glacial acetic acid (16 mL) is heated at 115 °C for 1 h. The mixiure is
diluted with water and extracted repeatedly with ethyl acetate. The pooled ethyl acetate layers are washed
with brine and dried over MgSO,. The residue is adsorbed onto silica gel and purified via flash
chromatography (120 g Si0,) eluting with a gradient of 70% to 100% CH,Cl,-heptane to give the title
compound (1.28). ES/MS m/e 224.0 (M+1).

Step 3

6-Chloro-1-isopropyl-2-methyl-1H-indole-3-carboxvlic acid methyl ester

A mixture of 6-chloro-2-methyl-1H-indole-3 -carboxylic acid methyl ester (300 mg, 1.34 mmol),
2-bromopropane (1.75 mL, 18.6 mmol), potassium carbonate (743 mg, 5.37 mmol) and DMF (3.5 mL) is
heated to 100 °C for 14 h. The mixture is diluted with water and extracted with ether. The ether layers are
washed with water and brine and dried over MgSO,. The residue is purified via flash chromatography
eluting with 80% CH,Cl,-heptane to give the title compound (217 mg, 61%) as a white solid. ES/MS m/e
266.0 (M+1).

Preparation 30
6-(4-Hydroxy-2-methyl-phenyl)- 1-isopropyl-2-methyl-1H-indole-3 -carboxylic acid methyl ester

A mixture of 6-chloro-1-isopropyl-2-methyl-1H-indole-3 -carboxylic acid methy] ester (200 mg,
0.75 mmol), 3—methyl-4-(4,4,5,5-tetramethy1—[1,3,2]dioxaborolan—Z-yl)—phenol (351 mg, 1.50 mmol),
dioxane (2.5 mL), potassium phosphate tribasic, N-hydrate (2.59 g, 1.28 mmol),
tris(dibenzylideneacetone)dipalladium(0) (12 mg, 0.013 mmol) and tricyclohexylphosphine (9 mg, 0.03
mmol) is stirred under nitrogen at 120 °C for 16 h. The mixture is acidified with 1IN HC], diluted with
water, and extracted with ether. The combined ether layers are washed with brine and dried over MgSO,.
The crude product is purificd via flash chromatography (40 g SiO5) cluting with 30% THF-hcptanc to yicld
the title compound (223 mg, 88%) as a white solid. ES/MS m/e 338.0 M+1).

Preparation 31
6-( 4-Hvdroxv—2-methv1~nhenv1)-1.2-dimethvl-1H—indolc-3-carboxvlic acid methyl ester

The title compound is prepared essentially according to the preparation of 6-(4-hydroxy-2-methyl-
phenyl)—l-isopropyl-z-methyl-1H—indole-3-carboxylic acid methy] ester utilizing 6-Chloro-1,2-dimethyl-
1H-indolec-3-carboxylic acid methyl cster. ES/MS m/c 3103 (M + 1).
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Preparation 32
6-( 4-Hydroxy-2-methyl-phenyl)-benzo[d]isoxazole-3-carboxvlic acid ethyl ester
Step 1

(4-bromo-2-nitro-phenyl)-acetic acid methyi ester
A solution of (4-bromo-2-nitro-phenyl)-acetic acid (5.00 8. 19.2 mmol) in methanol (100 mL) is
treated with conc. HCI (1.0 mL). The mixture is stirred at 85 °C for 16 hours and cooled o room

temperature. The mixture is neutralized with aqueous Na,CO; and concentrated under reduced pressure.
The residue is extracted with ethyl acetate (50 mL x 2), and the combined organic layers are dried over
sodium sulfate and concentrated under reduced pressure to provide the title compound (5.27 g, 100%) as a
brown solid.

Step 2

6-bromo-benzo[dlisoxazole-3-carboxylic acid ethyl ester

A solution of (4-bromo-2-nitro-phenyl)-acetic acid methyl ester (0.99 g, 3.61 mmol) in ethanol (8
mL) at room temperature is treated with isoamyl nitrite (0.60 mL, 4.47 mmol). A solution of NaOEt in
cthanol (1.9 M, 2.0 mL) is added, and the mixture is stirred at 60 °C for 2 hours and at room temperature
for 16 hours. The mixture is neutralized with HC1 (1.0 M, 4.0 mL) and concentrated under reduced
pressure. The residue is extracted with ethyl acetate (20mL x 2) and the combined organic layers are dried
over sodium sulfate and concentrated under reduced pressure. The residue is purified via silica gel
chromatography eluting with 25% ethyl acetate in hexanes to give the title compound (0.36 g, 37%).
ES/MS m/e 269.8; 271.8 (M+1).

Step 3

6-(4-Hydroxy-2-methyl-phenyl)-benzo dlisoxazole-3-carboxylic acid ethyl ester

A solution of 3-methyl-4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenol (0.624 g, 2.67
mmol) and 6-bromo-benzo[d]isoxazole-3-carboxylic acid ethyl ester (0.360 g, 1.33 mmol) in 1,4-dioxane
(20 mL) is added to a flask. The flask is evacuated and re-filled with N, 3 times. To this solution,
Pdy(dba), (0.010 g), tricyclohexyl phosphine (10 mg), and aqueous K3PO, (1.5 mL, 1.30 M) are added.
The resulting mixture is heated to 50 °C for 2 hours under N,. The reaction mixture is cooled to room
temperature and filtered through a pad of diatomaceous earth. The filtrate is concentrated under reduced
pressure. The residue is purified via silica gel chromatography eluting with 25% ethyl acetate in hexanes to
give the title compound (0.366 g, 93%). ES/MS m/e 298.0 (M+1); 296.0 (M-1).

Preparation 33
2-Methv1—6—(4.4.5.S-tetramethvl-l'l.3.2]dioxaborolan-z-vl)-benzoﬁjran-3-carboxvlic acid methyl ester
Step 1

6-methoxy-2-methyl-benzofuran
A solution of 2-iodo-5-methoxy-phenol (39 g, 156 mmol) in dimethylformamide (300 mL) and

N,N,N',N'-tetramethylguanidine (150 mL) is treated with copper(I) Iodide (1.89 g, 9.82 mmol) and
bis(triphenylphosphinc)palladium(II) chloride (1.9 g 2.71 mmol; 1.900 g). The mixturc is cooled to -78
°C. Propyne (100 g; 2.50 moles) is bubbled through the mixture for 1 hour. The reaction mixture is stirred
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and allowed to warm to room temperature gradually over 6 hours and stirred for 2 days. The reaction
mixture is quenched with water (800 mL) and extracted with TtOAc (500 mL). The organic layers are
dried over Na; SO, fillered, and concenirated under reduced pressure. The crude product is purilfied via
flash chromatography eluting with 10% EtOAc/Hexanes. The appropriate fractions are concentrated. The
material is dried in vacuo to afford the title compound (17.5 g, 69%). 'H NMR (400 MHz, CDCls): § 7.31-
7.29 (d, 1H), 6.95 (s, 1H), 6.81-6.79 (d, 1H), 6.26 (s, 1H), 3.81 (s, 3H), 2.40 (s, 3H).
Step 2
Acetic acid 2-methyl-benzofuran-6-yl ester
A solution of 6-methoxy-2-methyl-benzofuran (17.4 g, 107 mmol) in dichloromethane (200 mL)
at 0 °C is treated with boron tribromide (1.0 M, 107 mL). The mixture is stirred at 0 °C for 60 minutes and
quenched with water (50 mL). The organic layer is dried over Na,;SO,, filtered, and concentrated under
teduced pressure. The crude product is purified by flash chromatography eluting with 25%
EtOAc/Hexanes. The appropriate fractions are concentrated under reduced pressure. The resulting
material is dissolved in dichloromethane (150 mL) and triethylamine (17.0 mL, 122 mmol) at 0 °C and
treated with acetic acid anhydride (7.22 mL, 76.35 mmol). The reaction is stirred for 16 hours and allowed
to warm to room temperature. The reaction is quenched with MeOH (10 mL) and concentrated under
reduced pressure. The residue is purified by silica gel chromatography eluting with 25% EtOAc/Hexanes
to provide the title compound (9.50 g, 82%). "H NMR (400 MHz, CDCL): § 7.40-7.38 (d, 1H), 7.15 (s,
1H), 6.91-6.88 (d, 1H), 6.32 (s, 1H), 2.41 (s, 3H), 2.29 (s, 3H).
Step 3
6-hydroxy-2-methyl-benzofuran-3-carboxylic acid
To a slurry of aluminum trichloride (20.0 g, 150 mmol) in dichloromethane (200 mL) is added
oxalyl chloride (13.0 mL, 150 mmol). The mixture is stirred at 0 °C for 30 minutes. A solution of acetic
acid 2-methyl-benzofuran-6-yl ester (9.50 g; 49.9 mmol) in dichloromethane (50 mL) is added over 10
minutes. The ice-bath is removed and the reaction is stirred at room temperature for 2 hours. The reaction
mixture is cooled to 0 °C and quenched with MeOH (50 mL). The mixture is concentrated to a residue
under reduced pressure, dissolved in methanol (250 mL), and treated with potassium carbonate (8.28 g,
59.9 mmol). The mixture is stirred at room temperature for 16 hours, filtered through a pad of
diatomaceous earth, and concentrated under reduced pressure. The residue is diluted with water (100 mL)
and extracted with EtOAc (250 mLx2). The combined organic layers are dried over Na,SO,, filtered, and
concentrated under reduced pressure. The erude product is purificd by flash chromatography cluting with
25% EtOAc/Hexanes. The appropriate fractions are combined and concentrated under reduced pressure to
afford the title compound (9.56 g, 93%). MS: 207.0 (M+1); 205.0 (M-1).
Step 4
2-methyl-6-trifluoromethanesulfonyloxy-benzofuran-3-carboxylic acid methyl ester
A 0 °C solution of 6-hydroxy-2-methyl-benzofuran-3-carboxylic acid methyl ester (9.5 g, 46.07
mmol) in dichloromethane (100 mL) and triethylamine (12.8 mL, 92.14 mmol) is treated with
tritfluoromcthancsulfonic anhydridc (8.54 L, 50.68 mmol). The rcaction mixturc is stirred at 0 °C for 60

minutes and quenched with MeOH (10 mL). The mixture is concentrated to a residue under reduced
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pressure. The residue is purified by silica gel chromatography eluting with 20% EtOAc/Hexanes to
provide the title compound (14.1 g, 90%). 'H NMR (400 MHz, CDCls): 8 7.99-7.96 (d, 1H), 7.37 (s, 1H),
7.21-7.18 (d, 1H), 3.93 (s, 3H), 2.76 (s, 3H).

Step 5
2-methyl-6-(4,4.5,5-telramethyl-[ 1,3.2]dioxaborolan-2-y1)-benzofuran-3 ~carboxylic acid methyl ester

A solution of 2-methyl-6-triﬂuoromethanesulfonyloxy—benzofuran—3-ca.rboxylic acid methyl ester
(3.25 g, 9.61 mmol) and bis(pinacolato)diboron (3.05 g, 12.0 mmol) in acetonitrile (50 mL) is added to a
flask. The flask is evacuated via vacuum and re-filled with nitrogen gas three times.
Tricyclohexylphosphine (108 mg, 0.384 mmol), PA(OAc), (43 mg, 0.192 mmol), and cesium fluoride (2.92
g, 19.2 mmol) are added and the mixture is heated to 85 °C for 16 hours. The reaction mixture is cooled to
room temperature and filtered through a pad of diatomaceous earth. The filirate is concentrated to a
residue. The residue is purified by silica gel chromatography eluting with 15% EtOAc/Hexanes to provide
the title compound (1.96 g, 65%). ES/MS m/e 317.0 (M+1).

Preparation 34
[6-(4.4.5.5-Tetramethyl-[1,3.2]dioxaborolan-2-y1)-benzo[blthiophen-3 -yll-acetic acid methyl ester
Step 1

4-(3-methoxy-phenylsulfanyl)-3-oxo-butyric acid ethvl ester

Toa 0 °C solution of 3-methoxy-benzenethiol (5.75 g, 41.0 mmol) and potassium carbonate
(11.45 g, 82.02 mmol) in acetonitrile (150 mL) is added butanoic acid, 4-chloro-3-oxo-butanoic acid ethyl
ester 6.12 ml, 45.11 mmol). The mixture is stirred at room temperature for 2 hours and filtered through a
pad of diatomaceous earth. The filtrate is concentrated under reduced pressure. The residue is purified via
silica gel chromatography eluting with 25-30% EtOAc/Hexanes to provide the title compound (10.9 g,
99%). MS: 267.0 (M-1)

Step 2

4-methoxy-benzo[b]thiophen-3-yl)-acetic acid ethyl ester

4-(3-methoxy-phenylsulfanyl)-3-oxo-butyric acid ethyl ester (10.9 g, 40.62 mmol) is added to
methanesulfonic acid (26.6 mL, 406 mmol). The mixture is stirred at room temperature for 30
minutes. The reaction mixture is poured into ice-water (300g) and extracted with EtOAc (100 mL x
2). The combined organic layers are dried over NaySOy, filtered, and concentrated under reduced
pressure. The crude product is purified by flash chromatography eluting with 20% EtOAc/Hexanes. The
appropriate fractions are combined and concentrated under reduced pressure to afford the title compound
(6.00 g, 59%). ES/MS mv/e 251.0 (M+1)

Step 3

(6-hydroxy-benzo[blthiophen-3-yl)-acetic acid ethyl ester

To a -78 °C solution of (6-mcthoxy-benzo[b]thiophen-3-y1)-acctic acid cthyl cster (3.81 g, 15.22
mimol) in dichloromethane (50 mL) is added boron tribromide (38.1 mL, 38.1 mmol) dropwise. The
mixture is allowed to warm to room temperature and stirred for 16 hours, The mixture is cooled to 0 °C

and quenched with water (100 mL). The organic layer is separated, and the aqueous layer is extratced with
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EtOAc (50 mlL). The combined organic layers are dried over Na,SQ,, filtered, and concentrated under
reduced pressure. The crude product is purified by flash chromatography eluting with 30-40%
EtOAc/Hexanes. The appropriale [ractions are combined and concentrated under reduced pressure 1o
afford the title compound (3.35 g, 93%). ES/MS m/e 237.0 (M+1); 235.0 (M-1).

Step 4

6-trifluoromethanesulfonylox

To a -78°C solution of (6-hydroxy-benzo[b]thiophen-3-yl)-acetic acid ethyl ester (3.31 g, 14.0
mmol) in dichloromethane (50 mL) is added triethylamine (3.90 mL, 28.0 mmol) and
trifluoromethanesulfonic anhydride (2.60 mL, 15.4 mmol). The mixture is allowed to warm to room

lemperature and stirred and for 30 minules. The reaction is quenched with MeOH (5.0 mL) and

concentrated under reduced pressure. The residue is purified via silica gel chromatography eluting with
20% EtOAc/Hexanes to provide the title compound (5.05 g, 98%). ES/MS m/e 366.8 (M-1).
Step 5

A solution of (6-trifluoromethanesulfonyloxy-benzo[b]thiophen-3-yl)-acetic acid ethyl ester (2.21
8, 6.00 mmol) and bis(pinacolato)diboron (1.90 g, 7.50 mmol) in acetonitrile (25 mL) is evacuated and
refilled with N three times. Pd(OAc), (27 mg, 0.12 mmol), tricyclohexylphosphine (67 mg, 0.24 mmol),
and cesium fluoride (1.82 g, 12.00 mmol) are added. The mixture is stirred at 95 °C for 1 hour and
quenched with water (5 mL). The mxiture is filtered through a pad of diatomaceous earth and the filtrate is
concentrated under reduced pressure. The residual aqueous solution is extracted with EtOAc (20 mL x
2). The combined organic layers are dried over Na,SOy, filtered, and concentrated under reduced
pressure. The crude product is purified via flash chromatography eluting with 20% EtOAc/Hexanes. The
appropriatc fractions arc combincd and concentrated under reduced pressurc to afford the title compound
(1.56 g, 75%). ES/MS m/e (M+18): 364.0 ; (M+1):347.0

Preparation 35
6-bromo-benzo[blthiophen-2-y)-acetic acid methyl ester
Step 1
6-bromo-benzo[blthiophene-2-carboxylic acid ethyl ester
Sodium hydride (1.41 g, 35.32 mmol) is added to a round bottom flask and washed with hexanes

(10 mL) twice. To the flask is added dimethyl sulfoxide (30 mL) and ethyl 2-mercaptoacetate (3.54 g,
29.43 mmol). The mixture is stirred for 10 minutes and 4-bromo-2-fluoro-benzaldehyde (4.78 g; 23.55
mmol) is added. The reaction mixture is stirred for 15 minutes and quenched with ice-water (100 g). The
mixture is extracted with CHCl, (50 mL x2). The combined organic layers are dried over Na;SOs, filtered,

and concentrated under reduced pressure. The crude product is purified via [lash chromatography eluting

with 10% EtOAc/Hexanes. The appropriate fractions are combined and concentrated under reduced
pressure to afford the title compound (5.75 g, 86%). "H NMR (400 MHz, CDCL): § 8.00 (s, 1 H), 7.99 (s,
1H), 7.75 (d, 1H), 7.48 (d, 1H), 4.38 (g, 2H), 1.39 (t, 3H).

Step 2
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(6-bromo-benzofblthiophen-2-y1)-methanol

A -78 °C solution of 6-bromo-benzo[b]thiophene-2-carboxylic acid ethyl ester (5.75 g; 20.2
mmol) in THF (200 mL) is reated with diisobutylaluminum hydride (50.4 mL; 1.0 M) dropwise. The
mixture is stirred at 0 °C for 10 minutes and quenched with HCI (1 M, 50 mL). The mixture is extracted
with EtOAc (150 mL). The organic layer is dried over N 8,50y, filtered, and concentrated under reduced
pressure. The crude product is purified via flash chromatography eluting with 25% EtOAc/Hexanes. The
appropriate fractions are combined and concentrated under reduced pressure to afford the title compound
(2.92 g, 60%). 'H NMR (400 MHz, CDCL): 8 7.95 (s, 1 H), 7.68 (d, 1H), 7.42 (d, 1H), 7.18 (s, 1 H), 4.90
(s, 2H).

Step 3
6-bromo-benzo[blthiophene-2-carbaldehyde

To a-78 °C solution of oxalyl chloride (1.30 mL, 14.9 mmol) in CH>Cl, (20 mL) is added a
solution of dimethyl sulfoxide (2.13 mL, 29.9 mmol) in CH;Cl, (10 mL). The mixture is stirred for 5
minutes and a solution of (6-bromo-benzo[b]thiophen-2-yl)-methanol (2.91 £; 12.0 mmoles) in CH,Cl, (30
mL) is added. The mixture is stirred at
~78 °C for 30 minutes and triethylamine (8.34 mL, 60.0 mmol) is added. The mixture is stirred for 1 hour
while warming to room temperature. The reaction mixture is quenched with water (50 mL). The organic
layer is separated and concentrated under reduced pressure to a residue. The residue is purified via silica
gel chromatography eluting with 20% EtOAc/Hexanes to provide the title compound (2.58 g, 89%). 'H
NMR (400 MHz, CDCly): § 10.4 (s, 1 H), 8.02 (s, 1 H), 7.98 (s, 1 H), 7.79 (d, 1H), 7.52 (d, 1H).

Step 4
(6-bromo-benzo[blthiophen-2-y1)-acetaldehyde

To a 0°C solution of potassium tert-butoxide (2.50 £, 21.4 mmol) in tetrahydrofuran (100 mL) is
added (methoxymethyl)triphenylphosphonium chloride (7.49 g, 21.4 mmol). The reaction mixture is
stired for 20 minutes. 6-Bromo-benzo[b]thiophene-2-carbaldehyde (2.58 g; 10.7 mmol) is added and the

ice-bath is removed. The mixture is stirred at room temperature for 16 hours. The reaction mixture is
quenched with AcOH (5 mL). The mixture is treated with water (50 mL) and concentrated to a residue
under reduced pressure. The residual aqueous solution is extracted with EtOAc (50 mL x2). The
combined organic layers are dried over Na,80,, filtered, and concentrated under reduced pressure. The
crude product is purified via flash chromatography eluting with 10% EtOAc/Hexanes. The appropriate
fractions arc combincd and concentrated under reduced pressurc to a residuc. The residuc is dissolved in
THF (50 mL) and treated with HC1 (SN, 5 mL). The mixture is stirred at 70 °C for 60 minutes and
neutalized with NaOH (5N, 5 mL). The mixture is concentrated to a residue under reduced pressure. The
residual aqueous mixure is extracted with EtOAc (50 mL X2). The combined organic layers are dried over
Na,SOs, filtered, and concentrated under reduced pressure. The crude product is purified via silica gel
chromatography eluting with 25% EtOAc/Hexanes to provide the title compound (2.25 g, 82%). ES/MS
m/e 254.8, 252.8 (M-1).

Step 5
(6-bromo-benzo[blthiophen-2-yD-acetic acid methyl ester
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To a 0°C solution of (6-bromo-benzo[b]thiophen-2-yl)-acetaldehyde (2.21 g; 8.66 mmol) in t-
butyl alcohol (50 mL; 526.36 mmoles; 50.00 mL; 39.015 g) and 2-methyl-2-butene (20 mL; 188 mmol) is
added a solution ol sodium chlorile (6.27 g; 69.3 mmol) in waler (20 mL) and a solution of sodium
phosphate monobasic (4.20 g; 34.6 mmol) in water (10 mL). The reaction mixture is stirred at 0 °C for 12
hours while warming to room temperature. The mixture is extracted with EtOAc (50 mL x2). The
combined organic layers are dried over Na,SO,, filtered, and concentrated under reduced pressure. The
crude product is dissolved in methanol (30 mL). Sulfuric acid (1.0 mL; 18.8 mmol) is added and the
mixture is stirred at 95 °C for 4 hours. The mixture is neutralized with ageous NaHCOs and concentrated
under reduced pressure. The residual aqueous mixture is extracted with EtOAc (50 mL x2). The combined
organic layers are dried over Na,SO,, fillered, and concentraled under reduced pressure. The crude product
is purified via flash chromatography eluting with 20% EtOAc/Hexanes. The appropriate fractions are
combined and concentrated under reduced pressure to afford the tifle compound (1.51 g, 61%). ES/MS m/e
(M+18):303.8 ; (M-1):284.7

Preparation 36
1-Methyl-6-trifluoromethanesulfonyloxy-1H-indol-3-y1
Step 1

(6-benzyloxy-1H-indol-3-y])-oxo-acetic acid methy! ester

A 0 °C solution of 6-benzyloxyindole (2.10 g, 9.41 mmol) in diethyl ether (20 mL) is treated with
oxalyl chloride (1.02 mL, 11.8 mmol). The mixture is stirred for 2 hours while warming to rcom
temperature. The mixture is cooled to -78 °C and sodium methoxide (5.41 mL, 4.35 M) is added. The

mixture is warmed up to room temperature over 20 minutes and the reaction is quenched with water (10
mL). The resulting mixturc is filtcred to obtain the title compound (2.75 g, 95%) as aycllow solid. ES/MS
m/e 310.0 (M+1), 308.0 (M-1).

Step 2
(6-benzyloxy-1-methyl-1H-indol-3-y])-ox0-acetic acid methyl ester

A. 0 °C suspension of (6-benzyloxy-1H-indol-3-yl)-oxo-acetic acid methyl ester (2.70 g, 8.73
mmol) in dimethylformamide (25 mL) is treated with sodium hydride (437 mg, 10.9 mmol). The mixture is
stitred at 0 °C for 20 minutes. Methy] iodide (1.00 mL; 16.1 mmol) is added. The reaction mixture is
stirred at 0 °C for 30 minutes and quenched with water (100 mL). The mixture is extracted with EtOAc (50
mL x2). The combined organic layers are dried over Na;SQ,, filtered, and concentrated under reduced
pressure. The crude product is purified by flash chromatography eluting with 60% EtOAc/Hexanes. The
appropriate fractions are combined and concentrated under reduced pressure to afford the title compound
(0.68 g, 24%). ES.MS m/e 324.0 (M+1),

Step 3
-methyl-1H-indol-3-y1

To a solution of (6-benzyloxy-1-methyl-1H-indol-3-y1)-oxo-acetic acid methyl ester (0.68 g, 2.10
mmol) in 1,4-dioxane (12 mL) is added a slurry of Pd/C (10%, 0.25 g). The flask is evacuated and re-filled
with N, three times. The mixture is heated to 100 °C and a solution of sodium hypophosphite, hydrate (5.0

-acetic acid methyl ester




WO 2007/092751 PCT/US2007/061515

-32-

g, 47 mmol) in water (5 mL) is added dropwise. The mixture is stirred at 100 °C for 16 hours and cooled to
room temperature. The mixture is filtered through a pad of diatomaceous earth and the filtrate is
concentrated under reduced pressure. The residue is purified via silica gel chromatography eluting with 25-
50% EtOAc/Hexanes to provide the tifle compound (0.24 g, 52%). ES/MS m/e 220.0 (M+1), 218.0 (M-1).
Step 4

1-Methyl-6-trifluoromethanesulfonyloxy-1H-indol-3-yl)-acetic acid methyl ester

A -40 °C solution of (6-hydroxy-1-methyl-1H-indol-3-yl)-acetic acid methyl ester (0.231 g, 1.05
mmol) in dichloromethane (20 mL) and triethylamine (0.294 mL, 2.11 mmol) is freated with
trifluoromethanesulfonic anhydride (0.266 mL, 1.58 mmol). The mixture is stirred at -40 °C for 2 hours

and quenched with MeOH (1.0 mL). The mixture is concenirated to a residue which is purified by silica

gel chromatography eluting with 25-30% EtOA c/Hexanes to provide the title compound (0.26 g, 71%).
ES/MS m/e 351.8 (M+1), 368.8 (M-+18).

Preparation 37
6-trifluoromethanesulfonyloxy-benzofuran-3-carboxylic acid ethyl ester
Step 1
Trifluoro-methanesulfonic acid 6-methoxy-benzofuran-3-yl ester
A -70 °C solution of 6-methoxy-benzofuran-3-one (5.12 g, 31.2 mmol) in CH,Cl, (100 mL) and
diisopropylethylamine (6.53 mL, 37.4 mmol) is treated with trifluoromethanesulfonic anhydride (6.31 mL,

37.4 mmol). The mixture is stirred while warming to 0 °C over 2 hours. The mixture is quenched with
water (20 mL). The organic layer is separated, dried over Na,SO,, and concentrated under reduced
pressure. The residue is purified via silica gel chromatography eluting with 10% EtOAc/Hexanes to
provide the title compound (9.10 g, 98%). "H NMR (400 MHz, CDCl3): 6 7.70 (s, 1 H), 7.43 (d, 1 H),
6.99 (s, 1 H), 6.96 (d, 1 H), 3.82 (s, 3 H).

Step 2
6-Methoxy-benzofuran-3-carboxylic acid ethyl ester

In a steel high-pressure reaction vessel, a solution of trifluoro-methanesulfonic acid 6-methoxy-
benzofuran-3-yl ester (9.10 g, 30.7 mmol) in dimethylformamide (120 mL) is bubbled with carbon
monoxide gas for 10 minutes. Ethanol (60 mL), tricthylamine (9.25 mL), PA(OAc), (0.20 g), bis-(1,3-
diphenylphosphino)propane (0.38 g) are added to the reaction mixture. The mixture vessel is sealed,
charged with carbon monoxide (10 g, 30 psi), and heated to 80 °C for 4.5 hours. The mixture is
concentrated under reduced pressure and diluted with water (300 mL), and extracted with EtOAc (150
mLx2). The combined organic layers are dried over Na,SQ, filtered, and concentrated under reduced
pressure. The crude product is purified via flash chromatography eluting with 15% EtOAc/Hexanes. The
appropriate fractions are combined and concentrated under reduced pressure to afford the title compound
(5.50 g, 81%). "HNMR (400 MHz, CDCl): § 8.16 (s, 1 H), 7.88 (d, 1 H), 7.01 (s, 1 H), 6.96 (d, 1 H),
4.38 (g, 2 H), 3.81 (s, 3 H), 1.40 (1, 3 H).

Step 3

6-hydroxy-benzofuran-3-carboxylic acid ethyl ester
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A -78 °C solution of 6-methoxy-benzofuran-3-carboxylic acid ethyl ester (1.50 g, 6.81 mmol) in
dichloromethane (20 mL) is treated with boron tribromide (20 mL) dropwise. The mixture is stirred at 0 °C
for 60 minutes. The reaction is quenched by adding MeOH (10 mL) dropwise over 10 minutes. The
mixture is concentrated. The residue is purified via flash chromatography eluting with 25%
EtOAc/hexanes to provide the title compound (0.95 g, 68%). ES/MS m/e 207.0 (M+1), 205.0 (M-1).

Step 4
6-trifluoromethanesulfonyloxy-benzofuran-3-carboxylic acid ethyl ester

A -70 °C solution of 6-hydroxy-benzofuran-3-carboxylic acid ethyl ester (0.95 g) in
dichloromethane (30 mL) is added triethylamine (1.28 mL, 9.21 mmol) and trifluoromethanesulfonic
anhydride (0.97 mL, 5.76 mmol). The resulling mixture is stirred while warmine 1o 0 °C over 60
minutes. The reaction is quenched with MeOH (5.0 mL) and the mixture is concentrated to a residue,
which is purified by silica gel chromatography eluting with 15% EtOAc/Hexanes to provide the title
compound (1.43 g, 92%). 'HNMR (400 MHz, CDCls): 8 8.33 (s, 1 H), 8.12 (d, 1 H), 7.48 (s, 1 H), 7.29
(d, 1 H), 4.40 (q, 2 H), 1.40 (1, 3 H).

Preparation 38
6-Trifluoromethanesulfonyloxy-benzofuran-2-carboxvlic acid tert-butyl ester
Step 1

4-Benzyloxy-2-hydroxy-benzaldehyde

A solution of 2,4-dihydroxy-benzaldehyde (101 g, 0.731 mol) in acetonitrile (700 mL) is treated
with KI (12.1 g, 73.1 mmol) and NaHCO; (70.0 g, 0.834 mol). The mixture is stirred while heating to 60
°C. Benzyl chloride (120 g, 0.950 mol) is added and the mixture is refluxed at 82 °C for 16 hours and
cooled to room temperature. The solvent is evaporated and the reaction is quenched with water (250 mL)
and HC1 (5.0 N, 30 mL). The mixture is extracted with EtOAc (300 mL x2), and the organic layers is dried
over Na,SO,, filtered, and concentrated to an approximate volume of 200 mL. To 400 mL hexanes is

added and the resulting solution is heated to 60 °C to dissolve. The solution is cooled to room temperature
and crystallized for 16 hours The solid is filtered and dried to obtain the title compound (130 g, 78%). LC-
ES/MS m/e 227.0 (M-1).
Step 2

6-Benzyloxy-benzofuran-2-carboxylic acid tert-butyl ester

To a solution of 4-benzyloxy-2-hydroxy-benzaldehyde (5.56 g, 24.4 mmol) in DMF (20 mL) is
added K,COj3 (6.73 g, 48.8 mmol), bromo-acetic acid tert-butyl ester (4.75 g, 24.4 mmol), and DBU (1.0
mL). The mixture is heated to 140 °C for 2 hours and cooled to room temperature. The mixture is
quenched with water ( 200 mL) and extracted with EtOAc (100 mL). The organic layer is dried over
Na;80,, filtered, and concentrated under reduced pressure. The residue is purified by silica gel
chromatography cluting with 15% EtOAc/Hcexancs to provide the title compound (5.68 g, 72%). LC-
ES/MS m/e 269.0 (acid, M+1)

Step 3
6-Hydroxy-benzofuran-2-carboxylic acid tert-butyl ester
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A solution of 6-benzyloxy-benzofuran-2-carboxylic acid tert-butyl ester (5.68 g, 17.5 mmol) in
THF (50 mL) and MeOH (20 mL) is added to Pd/C (5%, 200 mg). The mixture is stirred under a balloon
olhydrogen for 16 hours at room temperature. The mixture is filtered through a pad ol dialomaceous earth
and the filtrate is concentrated under reduced pressure. The residue is purified by silica gel
chromatography eluting with 25% EtOAc/Hexanes to provide the title compound (3.99 g, 97%). LC-
ES/MS nv/e 233.0 (M-1).

Step 4

6-Trifluoromethanesulfonyloxy-benzofuran-2-carboxylic acid tert-butyl ester

To a 0 °C solution of 6-hydroxy-benzofuran-2-carboxylic acid tert-butyl ester (0.51 g, 2.18 mmol)
in dichloromethane (20 mL) and triethylamine (2.0 mL) is added trifluoromethanesulfonic anhydride (0.46
mL, 2.74 mmol). The mixture is stirred for 2 hours and quenched with MeOH (2.0 mL). The mixture is
concentrated and the residue is purified by silica gel chromatography eluting with 15% EtOAc/Hexanes to
provide (475 mg, 59%). 'H NMR (400 MHz, CDCL): 8 7.70 (4, 1 H), 7.52 (s, 1 H), 7.41 (s, 1 H), 7.23 (s,
1 H), 1.60 (s, 9 H).

Preparation 39
6-Bromo-benzo[d]isothiazole-3-carobxvllic acid
The title compound is prepared essentially as described in Procedure 3 of W02005/092890 A2
using 3-bromo-benzenethiol. ES/MS m/e 255.0 (M-1).

Preparation 40

6-Bromo-1-isopropyl-1H-indazole-3-carboxylic acid methyl ester

Step 1
6-Bromo-1H-indazole-3-carboxylic acid methy] ester
The title compound is prepared as essentially as described in procedure 4 of WO02005092890
utilizing 6-bromo-1H-indole-2,3-dione. ES/MS m/e 254.0 (M+1).
Step 2
6-Bromo-1-isopropyl-1H-indazole-3-carboxylic acid methyl ester
The title compound is prepared essentially as described in procedure 1d of WO2005/080389
utilizing 6-bromo-1H-indazole-3-carboxylic acid methyl ester and methyl iodide. ES/MS m/e 268.0
(M+1).

Preparation 41

6-Bromo-1methyi-1H-indazole-3 -carboxylic acid methy! ester

The title compound is prepared essentially as described in procedure 1d WO2005/080389 utilizing
6-bromo-1H-indazolc-3-carboxylic acid methyl cster. ES/MS m/c 296.0 M+1).

Preparation 42

5—(4-Hydroxy—2-methy1-pheny1!—benzoﬁlran-z-carboxylic acid ethyl ester
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A solution of 5-bromo-benzofuran-2-carboxylic acid ethyl ester (275 mg, 1.02 mmol) and 2-
mcthyl—4-(4,4,5,5~te1ramethyl-[1,3,2]dioxaborolan—Z-yl)-phcnol (239 mg, 1.11 mmol) in toluene (5.0 mL)
and THF (5.0 mL) is added to a flask. The [ask is evacuated and re-flled with N; three times. Pd(OAc),
(5 mg, 0.022 mmol) and 2-dicyclohexylphosphino-z,6-dimethoxy—1,1’-bipheny1 (20 mg, 0.049) and
potassium phosphate, tribasic, N-hydrate (432 mg, 2.04 mmol) are added and the mixture is heated at 85°C
for 8 hours. The reaction mixture is cooled to room temperature and filtered through a pad of diatomaceous
earth. The filtrate is concentrated to a residue which is purified by silica gel chromatography eluting with
20-30% EtOAc/Hexanes to provide the title compound (179 mg, 56%). ES/MS m/e 297.0(M+1), 295.0
(M-1).

The following list of compounds is prepared essentially as described in the preparation of 5-(4-
hydroxy—Z—methyl-phenyl)-benzoﬁnan-Z—carboxylio acid ethyl ester.
Preparation 42A: 6-( 4-Hydroxy-2-methyl-phenyl)-benzo[d]isoxazole-3-carboxylic acid ethyl ester (0.065

g, 47%) utilizing 2-methyl—6-triﬂuoromethanesulfonyloxy-benzoﬁlran-3-ca.rboxylic acid methyl ester
stirring at 100 °C for 16 hours. ES/MS m/e 297.0 (M-+1), 295.0 (M-1).
Preparation 42B: [6-( 4-Hydroxy-2-methyl-phenyl)-benzo[blthiophen-2-yl]-acetic acid methyl ester (40

mg, 14%) utilizing (6-bromo-benzofb]thiophen-2-yl)-acetic acid methyl ester (255 mg; 0.894 mmo)
stirring at 110 °C for 16 hours. ES/MS m/e 313.0 (M+18), 311.0 (M-1)
Preparation 42C: [6-(4-hydroxy-2-methyl-phenyl)-1-methyl-1H-indol-3-y1]-acetic acid methyl ester (40

mg, 20%) utilizing (1-methyl-6-trifluoromethanesulfonyloxy-1H-indol-3 -yD)-acetic acid methyl ester
stirring at 100 °C for 16 hours. ES/MS m/e 310.0 (M+1), 308.0 (M-1).

Preparation 42D: 6-(4-Hydroxy-2-methyl-phenyl)-benzofuran-3-carboxylic acid ethyl ester (160 mg, 58%)
utilizing 6-trifluoromethanesulfonyloxy-benzofiran-3 -carboxylic acid ethyl ester (325 mg, 0.960 mmol)
stirring at 100 °C for 16 hours. ES/MS m/e 295.0 (M-1).

Preparation 42E: 6-( 4-Hydroxy-2-methyl-phenyl)-benzoturan-3-carboxvlic acid tert-butyl ester (98 mg,
50%) utilizing 6-triﬂuoromcthanesulfonyloxy—benzoﬁlran-z-ca;rboxylic acid tert-butyl ester stirring at 100
°C for 16 hours. ES/MS m/e 323.0 (M-1).

Preparation 42F: 6-(4-Hydroxy-2-methyl-phenyl)-benzo[d]isothiazole-3-carboxylic acid methyl ester (0.12
g, 26%) utilizing 6-bromo-benzo[dlisothiazole-3-carobxyllic acid stirring at 80 °C for 18 h. ES/MS m/e
300.0 (M-+1).

Preparation 42G: _6-(4-Hydroxy-2-methyl-phenyl)-1 -methyl-1H-indazole-3-carboxyllic acid methyl ester

(0.53 g, 75%) utilizing 6—brom0—1-isopropyl—1H—indazole—3-carboxylic acid methyl ester stirring at 90 °C
for 18 h. ES/MS nve 297.0 (M+1).
Preparation 42H: 6-(4-Hydroxy-2-methyl-phenyl)-1-isopropyl-1H-indazole-3-carboxvlic acid methyl ester

(2.28g, 80%) utilizing 6-bromo- 1 methyl- |H-indazole-3-carboxylic acid methyl ester stirring at 90 °C for
18 h. ES/MS m/c 325.0 (M+1).

Preparation 43
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5-Cyclopropyl-4-[3-methyl-4-( 4.4,5,5-tetramethyl-[1.3.2]dioxaborolan-2-yl)-phenoxymethyll-3-(2-

trifluoromethoxy-phenyl)-isoxazole

Step 1
4-Bromomethyl-5-cyclopropyl-3-(2-triflucromethoxy-phenyl)-isoxazole o
Triphenylphosphine (1.1 equiv., 51.5 mmoles, 13.5 g) is added in small portions to a 0 °C solution
of [5-Cyclopropyl-3-(2-trifmoromethoxy-phenyl)-isoxazol-4-y1]-methanol and carbon tetrabromide (1.1
equiv, 51.5 mmoles, 17.1 g) in dichloromethane (187.1 mL). The reaction mixture is stirred at ambient
temperature for 15 h and concentrated under reduced pressure. The crude residue is purified via silica gel
chromatography eluting with 5:1 hexanes/ethyl acetate) to afford the title compound (15g, 88%) as a white
powder.
'"H NMR (DMSO-d6, 500MHz): §7.7-7.5 (m, 4H), 4.55 (s, 2H), 2.41(m, 1H), 1.17 (m, 2H), 1.11 (m, 2H)
Step 2
3-Cyclopropyl-4-[3-methyl-4-(4.4,5.5-tetramethyl-[ 1,3.2]dioxaborolan-2-y1)-phenoxymethyl]-3-(2-

trifluoromethoxy-phenyl)-isoxazole

To a 5-L 3-neck round bottom flask with a mechanical stirrer, thermocouple, reflux condenser,

and drying tube is added 4-bromomethyl-5-cyclopropyl-3-(2-trifluoromethoxy-phenyl)-isoxazole (221.7 g,
0.612 mol, 1.05 eq), acetonitrile (2 L), 3-Methyl-4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-y1)-phenol
(136.5 g, 0.583 mol, 1 eq) and potassium carbonate (241.8 g, 1.749 mol, 3 €q). The reaction mixture is
heated to reflux and stirred at this temperature for 1 hour. Upon completion of the reaction, as evidenced by
thin layer chromatography, the reaction mixture is cooled to 0-20 °C. The reaction mixture is filtered and
the filter cake is washed with acetonitrile (2 x 100 mL). The reaction mixture is concentrated under
reduced pressure to a solid which is co-evaporated with 1,4-dioxane (500 mL). The title compound is used
without further purification. 'H NMR (DMSO-d6, 300 MHz): $§7.7-7.5 (m, 5H), 6.61 (m, 2H), 4.90 (s,
2H), 2.39 (m, 1H), 2.36 (s, 3H), 1.24 (s, 12H), 1.10 (m, 4H).

Preparation 44

6-Bromo-benzo[blthiophene-3-carboxylic acid

The title compound is prepared essentially as described in J. Med. Chem. 2003, 46, 2446-2455.

Prcparation 45

6-Bromo-benzo[blthiophene-2-carboxvlic acid

A stirred solution of 2-bromo-6-fluorobenzaldehyde (2.3 Kg, 11.33 moles) and mercaptoacetic
acid (1.04 Kg, 11.33 mole) is added to a solution of KOH (951 g, 16.99 mol) in dimethylformamide (11.0
L) at room temperature. The reaction mixture is stirred for 1.5 h at 136 to 140 °C. Upon completion of the
reaction, the reaction mixture is cooled to 10 °C and quenched with concentrated HC1 (2.5 L). The mixture
is stirred for 1 h at 10 °C and the resulting solid is filtered. The filtered cake is washed with with water ]
X 3 L) and dried under vacuum to atford the title compound (2.2 Keg, 76%) as a yellow solid.

Preparation 46
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6-Bromo-benzo[blthiophene

Copper powder (100 g, 1.57 mol) is added to a solution of 6-bromo-benzo[b]-thiophene-2-
carboxylic acid (1.04 Kg; 4.04 mol) in quinoline (2.5 L) at room temperature. The reaction mixture is
heated to reflux (195 °C) for 10 h. The reaction mixture is cooled 10 room temperature and poured onto ice
(2.5 Kg). Concentrated HCI (2.5 L) is added while stirring the resulting mass for 1h. The reaction mixture
is extracted with hexane (4 x 3 L) and washed with dilute HC1 (1 x 2 L), aqueous bicarbonate (1 x 5 L), and
brine solution (1 x 5 L). The layers are separated and the organic layer is dried over sodium sulfate and
concentrated to give the title compound (0.54 Kg, 62% ) as a light yellow solid.

Preparation 47
6-Bromo-benzo[b]thiophene-3-carboxylic acid ethyl ester
Approach 1

A solution of 6-Bromo-benzo[b]thiophene-3-carboxylic acid (65 g, 252.8 mimoles) and sulfuric
acid (0.10 equiv; 25.3 mmoles; 1.35 mL; 2.48 g) in ethanol (1.0 L) is heated at 65 °C for 3 days. The
solution is cooled to room temperature. The resulting light brown precipitate is filtered. The filter cake is
washed with methanol to afford the title compound (32 g, 44%).

Approach 2.

Oxalyl chloride (717.2 g, 5.65 mol, 3.5 eq) is added to a 0-5 °C suspension of dichloromethane
(3.44 L) and aluminum chloride (753.4 g, 5.65 mol, 3.5 eq). The resulting suspension is stirred for 30-60
minutes at 0-5 °C and cooled -20 to -25 °C. A solution of 6-bromobenzo[b]thiophene (344 g, 1.614 mol, 1
eq) in dichloromethane (1.72 L) is added over 1 h while maintaining the temperature at -20 to -25 °C. The
reaction mixture is stirred for 30 minutes at -20 to -25 °C and warmed to 18 1o 20 °C using a warm water
bath. The roaction mixturc is stirred for 1.5 h at this tempcraturc. The rcaction mixture is filtered and the
filter cake is washed with dichloromethane (3 x 300 mL). The combined filtrate is concentrated to yielda
thick black oil in the flask (600 g). This residue is dissolved in dichloromethane (1 L) and added to ethanol
(3.5 L) at-10 to 0 °C in portions at such rate to maintain temperature at 10 to 20 °C. Once the addition is
complete, the reaction mixture is partially concentrated to remove the dichloromethane only and then the
vacuum is released. The reaction mixture is heated to 60-70 °C and stirred at this temperature for 1 h.
Upon completion of the reaction, the solution is decanted from the resulting tars. The tars are discarded.
The ethanol solution is evaporated to a residue. The residue is diluted with EtOAc (2 L).

At this point, the current reaction mixture is combined with another reaction mixture for further
work up (started with 330 g of 6-Bromobenzo[b]thiophene, 1,549 mol). The combined reaction mixture is
poured into a stirred mixture of EtOAc (1 L) and brine solution (L0 L). The layers are separated and the
organic layer is washed with brine solution (2 L). The combined aqueous layer is extracted with EtOAc (4
L). The organic layer is washed ith brine solution (1 L). The combined organic layers are dried over
magnesium sulfate and charcoal, filtered, and concentrated under reduced pressure. The resulting oil is
further concentrated in a vacuum oven for 15 h at room temperature to afford waxy solids after drying (750
g)- The solids are suspended in heptane (5 L) with stirring and the suspension is heated to 70 °C.
Magnesium sulfate (300 g) is added and the resulting suspension is stirred for 10 minutes at 70 °C. The
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suspension is filtered. The solids are suspended in beptane (5 L) and heated to 70 °C. The suspension is
stirred for 10-20 minutes at this temperature and filtered. The filter cake is washed with heptane (1 L).
The heptane filtrates are collected and concentrated under reduced pressure Lo give lighl brown solids (550
8)- The solids are dissolved in heptane (4 L) at 60 °C. The resulting solution is cooled to 35 to 50 °C. The
solution is evenly loaded onto two plugs of silica gel (1.5 kg each) eluting with 0.5% EtOAc in heptane.
The pure produce fractions are combined and concentrated under reduced pressure. The impure product
fractions are combined, concentrated, and purified as described above. The total purified product is
isolated (500 g) and crystallized from heptane (1.2 L). The solids are collected by filtration, washed with
cold heptane (200 mL, -20 °C), and dried in a vacuum oven at room temperature for 15h to afford the title
compound (460 g, 51%). GC analysis 98.8%; 'H NMR (DMSO0-d6, 500 MHx): § 8.65 (s, 1H), 8.36 (d,
1H, J=1.5),8.33 (d, 1H, J = 8.5), 7.63 (dd, 1H, J = 2, 8.5), 4.33 (g, 2H, = 7), 1.33 (1, 3H, T = 6.5).

Example 1

&5

6-{4-[3-(2.,6-Dichloro-phenyl)-5-isopropyl-isoxazol-4 -ylmethoxy]-2-methyl-phenyl}-1H-indole-3-
carboxylic acid

Step 1

-
Cl cl N \

6-{4-[3-( 2,6—Dich10ro-nhenv1)-5-isopronvl—isoxaz01-4—vlmelhoxv] ~-2-methyl-phenyl} -1H-indole-3-

carboxylic acid methyl ester

To a mixture of [3—(2,6—dichloro—phenyl)—5-isopropyl-isoxazol—4-y1]-methanol (112 mg, 0.391
mmol) and 6-(4-hydroxy~2-methyl-phcnyl)-1H-i11dole-3-carb0xy1ic acid methyl ester (100 mg, 0.355
mmol) and toluene (7 mL) is added 1, 1 "-(azodicarbonyl)dipiperidine (99 mg, 0.39 mmol) followed by tri-
n-butylphosphine (105 plL, 0.426 mmol). The mixture is allowed to stir overnight at room temperature.
The reaction mixture is concentrated and purificd via chromatography cluting with CH,Cl, to givc 85 mg
(40%) of the title compound. ES/MS m/es 549.0 (M+1).

Step 2

6-{4-[3-(2.6-Dichloro-phenyl)-5-isopropyl-isoxazol-4-ylmethoxy] -2-methyl-phenyl}-1H-indole-3-
carboxylic acid
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A mixture of 6-{4-[3-(2,6-dichloro-phenyl)-5-isopropyl-isoxazol-4-yImethoxy]-2-methyl-phenyl}-
1H-indole-3-carboxylic acid methyl ester (80 mg, 0.15 mmol), 5 N sodium hydroxide (150 pL, 0.750
mmol), methanol (2 mL) and THF (1 mL) is heated at 85 °C [or five hours. The mixture is cooled and 5
mL of water is added and the volatile solvents are evaporated under reduced pressure. The basic layer is
washed with ether and then acidified with 1 N HCl and extracted with ether. The second ether layers are
dried over anhydrous magnesium sulfate, are concentrated, and are crystallized from ether-hexane to
provide 42 mg (54%) of the title compound. LC-ES/MS m/e 535.0 (M+1), 93.2 % purity.

The compounds in Table 1 are prepared essentially according to the preparation of 6-{4-[3-(2,6-
dichloro-phenyl)-5-isopropyl-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -1 H-indole-3-carboxylic acid.

Table 1
Ex Name Starting Material Physical Data
2 6-{4-[3-(2,6-dichloro-phenyl)- [3-(2,6-dichloro-phenyl)-5- LC-E3/MS m/e
5-isopropyl-isoxazol-4- isopropyl-isoxazol-4-yl]-methanol | 551.0 (M+1)
ylmethoxy]-2-mcthyl-phenyl}- and 6-(4-hydroxy-2-mcthyl-
1-methy!l-1H-indole-3- phenyl)-1-methyl-1H-indole-3-
carboxylic acid carboxylic acid methyl ester
3 6-{4-[3-(2,6-Dichloro-phenyl)- | [3-(2,6-dichloro-phenyl)-5- LC-ES/MS m/e
5-isopropyl-isoxazol-4~ isopropyl-isoxazol-4-yl]-methanol | 549.0 (M+1)
ylmethoxy]-2-methyl-phenyl} - and 6-(4-hydroxy-2-methyl-
1-methyl-1H-indole-2- phenyl)-1-methyl-1H-indole-2-
carboxylic acid carboxylic acid methy! ester
4 6-{4-[3-(2,6-Dichloro-pheny?l)- [3-(2,6-dichloro-phenyl)-5- LC-ES/MS m/e
5-isopropyl-isoxazol-4- isopropyl-isoxazol-4-yl}-methanol | 552.0 (M+1)
ylmethoxy]-2-methyl-phenyl}- and 6-(4-hydroxy-2-methyl-
benzo[b]thiophene-2-carboxylic | phenyl)-benzo[b]thiophene-2-
acid carboxylic acid methyl ester
5 5-{4-[5-Isopropyl-3-(2~ [5-Isopropyl-3-(2-isopropyl- LS/MS m/e 490.3
isopropyl-phenyl)-isoxazol-4- phenyl)-isoxazol-4-yl]-methanol (M+1), 488.3 (M-
ylmethoxy]-2-methyl-phenyl }- (.060g, .231 mmol) and 5-(4- 1)
4- methyl-thiophene-2- Hydroxy-2-methyl-phenyl)-4-
carboxylic acid methyl-thiophene-2-carboxylic
acid methyl ester
6 6-{4-[5-Isopropyl-3-(2- [5-isopropyl-3-(2- LC-ES/MS mv/e
trifluoromethoxy-phenyl)- trifluoromethoxy-phenyl)- 565.0 (M+1)
isoxazol-4-ylmethoxy]-2- isoxazol-4-yl]-methanol and 6-(4-
methyl-phenyl}-1-methyl-1H- hydroxy-2-methyl-phenyl)-1-
indole-3-carboxylic acid methyl- 1 H-indole-3-carboxylic
acid methyl ester
7 6~-{4-[5-Cyclopropyl-3-(2- 6-(4-Hydroxy-2-methyl-phenyl)- LC-ES/MS m/e
trifluoromethoxy-phenyl)- 1-methyl-1H-indole-3-carboxylic | 563.0 (M+1)
isoxazol-4-ylmethoxy]-2- acid methyl ester and [5-
methyl-phenyl}-1-methyl-1H- Cyclopropyl-3-(2-
indole-3-carboxylic acid trifluoromethoxy-phenyl)-
150%az01-4-y1]-methanol
8 6-{4-[3-(2,6-Dichloro-phenyl)- 6-(4-hydroxy-2-methyl-phenyl)-1- | LC-ES/MS m/e
5-isopropyl-isoxazol-4- (2-methoxy-ethyl)-1H-indole-3- 593.3 (M+1)
ylmethoxy]-2-mtehyl-phenyl}- carboxylic acid methyl ester and
1-(2-methoxy-ethyl)-1H-indole- | [3-(2,6-dichloro-phenyl)-5-
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3-carboxylic acid isopropyl-isoxazol-4-y1]-methanol
9 1-Butyl-6-{4-[3-(2,6-dichloro- 1-butyl-6-(4-hydroxy-2-methyl- LC-ES/MS m/e
phenyl)-5-isopropyl-isoxazol-4- phenyl)-1H-indole-3-carboxylic 591.3 (M+1)
ylmethoxy]- 2-methyl-phenyl}- | acid methyl ester and [3-(2,6-
1H-indole-3-carboxylic acid dichloro-phenyl)-5-isopropyl-
isoxazol-4-y1]-methanol
10 6-{4-[3-(2,6-Dichloro-phenyl)- 6-(4-hydroxy-2-methyl-phenyl-1- | LC-ES/MS m/e
5-isopropyl-isoxazol-4- isopropyl-1H-indole-3-carboxylic | 577.0 (M+1)
ylmcthoxy]- 2-methyl-phenyl}- | acid methyl cster and [3 -(2,6-
1-isopropyl-1H-indole-3- dichloro-phenyl)-5-isopropyl-
carboxylic acid isoxazol-4-y1]-methanol
11 6-{4-[3-(2,6-Dichloro-phenyl)- 6-(4-hydroxy-2-methyl-phenyl)-1- | LC-ES/MS m/e
5-isopropyl-isoxazol-4- (2-methylsulfanyl-ethyl)-1H- 607.3 (M-1)
ylmethoxy]- 2-methyl-phenyl}- | indole-3-carboxylic acid methyl
1-(2-methylsulfanyl-ethyl)-1H- | ester and [3 -(2,6-dichloro-phenyl)-
indole-3-carboxylic acid 5-isopropyl-isoxazol-4-yl]-
methanol
12 6-{4-[3-(2,6-Dichloro-phenyl)- 1-(2-dimethylamino-ethyl)-6-(4- LC-ES/MS m/e
5-isopropyl-isoxazol-4- hydroxy-phenyl)-1H-indole-3- 604.0 (M=-2)
ylmethoxy]- 2-methyl-phenyl}- | carboxylic acid methyl ester and
1-(2-dimethylamino-ethyl)-1H- | [3-(2,6-dichloro-phenyl)-5-
indole-3-carboxylic acid isopropyl-isoxazol-4-yl]-methanol
hydrochloride
13 6-{4-[3-(2,6-Dichloro-phcnyl)- | 7 : 3 mixturc of 6-(4-hydroxy-2- LC-ES/MS m/c
S-isopropyl-isoxazol-4- methyl-phenyl)- 550.0 (M-1); The
ylmethoxy]-2-methyl-phenyl} - benzo[b]thiophene-3-carboxylic regioisomeric
benzo[b]thiophene-3-carboxylic | acid methyl ester and 6-(4- assignment is
acid hydroxy-2-methyl-phenyl)- consistent with
benzo[b]thiophene-2-carboxylic NMR evidence.
acid methyl ester, as well as [3-
(2,6-dichloro-phenyl)-5-isopropyl-
isoxazol-4-yl)-methanol
14 6-{4-[5-Cyclopropyl-3-(2,6- 7 : 3 mixture of 6-(4-hydroxy-2- LC-ES/MS /e
dichloro-phenyl)-isoxazol-4- methyl-phenyl)- 548.0 (M-1); The
ylmethoxy]-2-methyl-phenyl}- benzo[b]thiophene-3-carboxylic regioisomeric
benzo[b]thiophene-3-carboxylic | acid methyl ester and 6-(4- assignmenl is
acid hydroxy-2-methyl-phenyl)- consistent with
benzo[b]thiophene-2-carboxylic NMR evidence.
acid methyl ester, as well as [3-
(2,6-dichloro-phenyl)-5-
cyclopropyl-isoxazol-4-ylj-
methanol
15 6-{4-[5-Cyclopropyl-3-(2,6- 7 : 3 mixture of 6-(4-hydroxy-2- LC-ES/MS m/e
dichloro-phenyl)-isoxazol-4- methyl-phenyl)- 548.0 (M+1); The
yimethoxy]-2-methyl-phenyl} - benzo[b]thiophene-3-carboxylic regioisomeric
benzo[b]thiophene-2-carboxylic | acid methyl ester and 6-(4~ assignment is
acid hydroxy-2-methyl-phenyl)- consistent with
benzo[b]thiophene-2-carboxylic NMR evidence.
acid methyl ester, as well as [3-
(2,6-dichloro-phenyl)-5-
cyclopropyl-isoxazol-4-yl]-
methanol
16 6-{4-[5-Cyclopropyl-3-(2- 7 : 3 mixture of 6-(4-hydroxy-2- LC-ES/MS m/e
trifluoromethoxy-phenyl)- mcthyl-phenyl)- 566.0 (M+1); The
isoxazol-4-ylmethoxy]-2- benzo[b]thiophene-3-carboxylic regioisomeric
methyl-phenyl}- acid methyl ester and 6-(4- assignment is
benzo[b]thiophene-3-carboxylic hydroxy-2-methyl-phenyl)- consistent with
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acid benzo[blthiophene-2-carboxylic NMR evidence.
acid methyl ester, as well as [5-
cyclopropyl-3-(2-
trifluoromethoxy-phenyl)-
isoxazol-4-y1]-methanol
17 6-{4-[5-Cyclopropyl-3-(2- 7 : 3 mixture of 6~(4-hydroxy-2- LC-ES/MS m/e
trifluoromethoxy-phenyl)- methyl-phenyl)- 566.0 (M+1)
isoxazol-4-ylmcthoxy]-2- benzo[b]thiophene-3-carboxylic
methyl-phenyl} - acid methyl ester and 6-(4-
benzo[b]thiophene-2-carboxylic | hydroxy-2-methyl-phenyl)-
acid benzo[b]thiophene-2-carboxylic
acid methyl ester, and [5-
cyclopropyl-3-(2-
trifluoromethoxy-phenyl)-
isoxazol-4-yl]-mcthanol and
18 6-{4-[5-Isopropyl-3-(2- 7 : 3 mixturc of 6-(4-hydroxy-2- LC-ES/MS m/c
trifluoromethoxy-phenyl)- methyl-phenyl)- 568.0 (M+1); The
isoxazol-4-ylmethoxy]-2- benzo[b]thiophene-3-carboxylic regioisomeric
methyl-phenyl}- acid methyl ester and 6-(4- assignment is
benzo[b]thiophene-3-carboxylic | hydroxy-2-methyl-phenyl)- consistent with
acid benzo[b]thiophene-2-carboxylic NMR evidence.
acid methyl ester, as well as [5-
isopropyl-3-(2-trifluoromethoxy-
phenyl)-isoxazol-4-yl]-methanol
19 6-{4-[5-Isopropyl-3-(2- 6-(4-Hydroxy-2-methyl-phenyl)- LC-ES/MS m/e
trifluoromethoxy-phenyl)- benzo[b]thiophene-2-carboxylic 568.0 (M+1)
isoxazol-4-ylmethoxy]-2- acid methyl ester and [5-isopropyl-
methyl-phenyl} - 3-(2-trifluoromethoxy-phenyl)-
benzo[b]thiophene-2-carboxylic | isoxazol-4-yl]-methanol
acid
20 6-{4-[5-Cyclopropyl-3-(2- [5-Cyclopropyl-3-(2- LC-ES/MS m/e
trifluoromethoxy-phenyl)- trifluoromethoxy-phenyl)- 563.0 (M+1)
isoxazol-4-ylmethoxy]-2- isoxazol-4-yl]-methanol and 6-(4-
methyl-phenyl}-1-methyl-1H- Hydroxy-2-methyl-phenyl)-1-
indole-2-carboxylic acid methyl-1H-indole-2-carboxylic
acid methyl ester
21 6-{4-[5-Cyclopropyl-3-(2- [5-Cyclopropyl-3-(2- ES/MS m/e 591.8
trifluoromethoxy-phenyl)- trifluvoromethoxy-phenyl)- (M+1)
isoxazol-4-ylmethoxy]-2- isoxazol-4-yl]-methanol and 6-(4-
methyl-phenyl}-1-isopropyl-1H- | Hydroxy-2-methyl-phenyl)-1-
indole-3-carboxylic acid isopropyl-1H-indole-3-carboxylic
acid methyl ester
22 6-{4-[3~(2,6-Dichloro-phenyl)- | [3-(2,6-Dichloro-phenyl)-5- ES/MS m/e 564.8
5-isopropyl-isoxazol-4- isopropyl-isoxazol-4-y1]-methanol | (M+1)
ylmethoxy]-2-methyl-phenyl } - and 6-(4-Hydroxy-2-methyl-
1,2~-dimethyl-1H-indole-3- phenyl)-1,2-dimethyl-1H-indole-
carboxylic acid 3-carboxylic acid methyl ester
23 6-{4-[5-Cyclopropyl-3-(2,6- [5-Cyclopropyl-3-(2,6-dichloro- ES/MS m/e 560.8
dichloro-phenyl)-isoxazol-4- phenyl)-isoxazol-4-yl]-methanol M-1)
ylmethoxy]-2-methyl-phenyl}- and 6-(4-Hydroxy-2-methyl-
1,2-dimethyl-1H-indole-3- phenyl)-1,2-dimethyl-1H-indole-
carboxylic acid 3-carboxylic acid methyl ester
24 6-{4-[5-Isopropyl-3-(2- [5-Isopropyl-3-(2- LS/MS m/e 579.0
trifluoromethoxy-phenyl)- trifluoromcthoxy-phenyl)- (M+1)
isoxazol-4-ylmethoxy]-2- isoxazol-4-yl]-methanol and 6-(4-
methyl-phenyl}-1,2-dimethyl- Hydroxy-2-methyl-phenyl)-1,2-
1H-indole-3-carboxylic acid dimethyl-1H-indole-3-carboxylic
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acid methyl ester
25 6-{4-[5-Cyclopropyl-3-(2- [5-Cyclopropyl-3-(2- LC-ES/MS m/e
trifluoromethoxy-phenyl)- trifluoromethoxy-phenyl)- 577.0 (M+1)
isoxazol-4-ylmethoxy]-2- isoxazol-4-yl]-methanol and 6-(4-
methyl-phenyl}-1,2-dimethyl- Hydroxy-2-methyl-phenyl)-1,2-
1H-indole-3-carboxylic acid dimethyl-1H-indole-3-carboxylic
acid methyl ester
26 6-{4-[5-Cyclopropyl-3-(2,6- [5-Cyclopropyl-3-(2,6-dichloro- LS/MS m/e 548.8
dichloro-phenyl)-isoxazol-4- phenyl)-isoxazol-4-yl]-methanol (M+1)
ylmethoxy]-2-methyl-phenyl} - and 6-(4-Hydroxy-2-methyl-
1-methyl-1H-indole-3- phenyl)-1-methyl-1H-indole-3-
carboxylic acid carboxylic acid
27 (6-{4-[3-(2,6-Dichloro-phenyl)- | [3-(2,6-Dichloro-phenyl)-5- LC-ES/MS m/e
5-isopropyl-isoxazol-4- isopropyl-isoxazol-4-ylJ-methanol | 564.8 (M+1)
ylmethoxy]-2-methyl-phenyl}- and [6-(4-Hydroxy-2-methyl-
1-methyl-1H-indol-3-yD)-acetic | phenyl)-1-methyl-1H-indol-3-yl]-
acid acetic acid methyl ester
28 6-{4-[3-(2,6-Dichloro-phenyl)- | [3-(2,6-Dichloro-phenyl)-5- LC-ES/MS m/e
5-isopropyl-isoxazol-4- isopropyl-isoxazol-4-yl]-methanol | 547 (M-1)
yimethoxy]-phenyl}- and 6-(4-Hydroxy-2-methyl-
benzofdlisothiazole-3- phenyl)-benzo[d}isothiazole-3-
carboxylic acid carboxylic acid methyl esier
29 6-{4-[5-Cyclopropyl-3-(2,6- [5-Cyclopropyl-3-(2,6-dichloro- LC-ES/MS mve
dichloro-phcnyl)-isoxazol-4- phenyl)-isoxazol-4-yl]-mcthanol 535 (M-1)
ylmethoxy]-phenyl} - and 6-(4-Hydroxy-2-methyl-
benzo[d]}isothiazole-3- phenyl)-benzo[d]isothiazole-3-
carboxylic acid carboxylic acid methyl ester
30 6-{4-[5-Cyclopropyl-3-(2- [5-Cyclopropyl-3-(2- LC-ES/MS m/e
trifluoromethoxy-phenyl)- triflnoromethoxy-phenyl)- 551 (M-1)
isoxazol-4-ylmethoxy]-phenyl}- | isoxazol-4-yl]-methanol and 6-(4-
benzo[dlisothiazole-3- Hydroxy-2-methyl-phenyl)-
carboxylic acid benzo[d]isothiazole-3-carboxylic
acid methyl ester
31 6-{4-[3-(2,6-Dichloro-phenyl)- | [3-(2,6-Dichloro-phenyl)-5- LC-ES/MS m/e
5-isopropyl-isoxazol-4- isopropyl-isoxazol-4-yl]-methanol | 534 (M-1)
ylmethoxy]-phenyl} - 1-methyl- and 4-Hydroxy-2-methyl-phenyl)-
1H-indazole-3-carboxylic acid 1-methyl-1H-indazole-3-
carboxyllic acid methyl ester
32 6-{4-[5-Cyclopropyl-3-(2- [5-Cyclopropyl-3-(2- LC-ES/MS m/e
trifluoromethoxy-phenyl)- trifluoromethoxy-phenyl)- 548 (M-1)
isoxazol-4-ylmethoxy]-phenyl}- | isoxazol-4-yl]-methanol and 4-
1-methyl-1H-indazole-3- Hydroxy-~2-methyl-phenyl)-1-
carboxylic acid methyl-1H-indazole-3-carboxyllic
acid methyl ester
33 6-{4-[3-(2,6-Dichloro-phenyl)- | [3-(2,6-Dichloro-phenyl)-5- LC-ES/MS m/e
5-isopropyl-isoxazol-4- isopropyl-isoxazol-4-y1}-mcthanol | 562 (M-1)
ylmethoxy]-phenyl}-1- and 6-(4-Hydroxy-2-methyl-
isopropyl-1H-indazole-3- phenyl)-1-isopropyl-1 H-indazole-~
carboxylic acid 3-carboxylic acid methyl ester
34 6-{4-[3-(2,6-Dichloro-phenyl)- | [5-Cyclopropyl-3-(2,6-dichloro- LC-ES/MS m/e
S-isopropyl-isoxazol-4- phenyl-isoxazol-4-yll-methanol 560 (M-1)
ylmethoxy]-phenyl}-1- and 6-(4-Hydroxy-2-methyl-
isopropyl-1H-indazole-3- phenyl)-1-isopropyl-1H-indazole-
carboxylic acid 3-carboxylic acid methyl ester
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Example 35
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5-(4-(5-Cyclopropyl-3-( 2,6—dich10ro-ohenv1)—isoxazol-4-vlmethoxv)-Z-mcthvl-phcnvl)-lhionhenc-Z-

carboxvlic acid methyl ester

To a solution of (5-cyclopropyl—S—(2,6-dichloro—phenyl)-isoxazol—4-y1)—methanol
(0.188g,0.66mmol), 5-(4-hydroxy-2-methyl-phenyl)-thiophene-2-carboxylic acid methyl ester
(0.15¢,0.60mmol), and tri-N- butyl- phosphine (0.16g, 0.79mmol) in toluene (2 mL) is added a solution of
ADDP (0.2 g, 0.79 mmol) in 1 mL of toluene. The reaction is stirred overnight. The reaction mixture is
partitioned between ethyl acetate and water and the layers are separated. The organic layer is washed with
brine, dried over sodium sulfale, fillered, and concentrated under reduced pressure 1o yield a crude oil. The
oil is chromatographed using a gradient of 10 % ethyl acetate in hexanes to 40 % ethyl acetate in hexanes to
yield the title compound (0.14 g, 41%). ES/MS m/e 514.0 (M+1).

Step 2

carboxylic acid
To a solution of 5-(4-(5-cyclopropyl-3 -(2,6-dichloro-phenyl)-isoxazol-4-ylmethoxy)-2-methyl-

phenyl)-thiophene-2-carboxylic acid methyl ester (0.138 g,0.27 mmol) in 3 mL of methanol and 3 mL of
THF is added a solution of lithium hydroxide (0.06 g, 2.7 mmol) in 3 mL of water. The reaction is heated
t0 55 °C for 1 hour. The solvent is evaporated to give a white solid. The solid is dissolved in aqueous 1M
HC]1 and is extracted with ethyl acetate. The organic layer is washed with brine and dried over sodium
sulfate. The reaction is filtered and concentrated under reduced pressure to yield the title compound.
ES/MS m/e 500.0; 498.1 (M+1).

The compounds in Table 2 are prepared essentially according to the preparation of 5-(4-(5-
Cyclopropyl-3-(2,6-dichloro-phenyl)-isox azol-4-ylmethoxy)-2-methyl-phenyl)-thiophene-2-carboxylic

acid.
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Table 2
Ex Name Starting Material Physical Data
36 5-(4-(5-Cyclopropyl-3-(2- (5-Cyclopropyl-3-(2- ES/MS m/e 516.0
trifluromethoxy-phenyl)- trifluormethoxy-phenyl)-isoxazol- | (M+1)
isoxazol-4ylmethoxy)-2-methyl- 4yl)-methanol and 5-(4-Hydroxy-
phenyl)-thiophen-2-carboxylic | 2- methyl-phenyl)-thiophene-2-
acid carboxylic acid methyl ester

37 2-{4-[3-(2,6-Dichloro-phenyl)- 2-(4-Hydroxy-2-methyl-phenyl)- ES/MS m/e 550
5-isopropyl-isoxazol-4- benzo[b]thiophene-5-carboxylic (M-1)
ylmethoxy]-2-methyl-phenyl} - acid ethyl ester and 3-(2,6-
benzo[b]thiophene-5-carboxylic Dichloro-phenyl)-5-isopropyl-
acid isoxazolc-4-carbinol

38 2-{4-[3-(2,6-Dichloro-phcnyl)- 2-(4-Hydroxy-2-mecthyl-phenyl)- ES/MS m/e 550
5-isopropyl-isoxazol-4- benzo[b]thiophene-7-carboxylic (M-1)
ylmethoxy]-2-methyl-phenyl} - acid methyl ester
benzo[b]thiophene-7-carboxylic
acid

39 2-{4-[5-Cyclopropyl-3-(2- (5-Cyclopropyl-3-(2-
trifluoromethoxy-phenyl)- trifluormethoxy-phenyl)-isoxazol- ?IEI{IY;S m/e 364
isoxazol-4-ylmethoxy]-2- 4yl)-methanol and 2-(4-Hydroxy-
methyl-phenyl}- 2-methyl-phenyl)-
benzo[b]thiophene-5-carboxylic benzo[b]thiophene-5-carboxylic
acid acid ethyl ester

Example 40

(o]
o—Q—«Sﬁ\OH
N

2-(4-(5-Cyclopropyl-3-(2-fluoro-6-trifluoromethvl -phenyl)-isoxazol-4-ylmethoxy)-2-methyl-phenyl)-d-

methyl-thiazole-5-carboxvlic acid

Step 1

2-(4-(5-Cyclopropyl-3-(2-fluoro-6-trifluoromethyl-phenyl) -isoxazol-4-yimethoxy)-2-methyl-phenyl)-4-

methyl-thiazole-5-carboxylic acid methyl ester

To a solution of 4-bromomethyl-5-cyclopropyl-3 -(2-fluoro-6-trifluoromethyl-phenyl)- isoxazole
(0.083 g, 0.256 mmol) and 2-(4-Hydroxy-2-methyl-pheny])—4—methyl-thiazole-S-carboxylic acid methyl
ester (0.067g,0.256 mmol ) in 1 mL of DMF is added potassium carbonate (0.035g, 0.256). The reaction is
stirred for 60 hours. The reaction is partitioned between ethyl acetate and water. The layers are separated

and the organic layer is washed with brine, dried over sodium sulfate, filtered, and concentrated under
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reduced pressure. The crude residue is chromatographed using a gradient of 5 % ethyl acetate in hexanes to
40 % ethyl acetate in hexanes to yield the title compound (0.027 g, 18 %). ES/MS m/e 547.0 (M+1).

Step 2
2-(4-(5-Cyclopropyl-3-(2-fluoro-6-trifluoromethyl-phenyl)-isoxazol-4-ylmethoxy)-2 -methyl-phenyl)-4-

methyl-thiazole-5-carboxylic acid
To a solution of 2-(4-(5-Cyclopropyl—3-(2-ﬂu0ro-6-triﬂuormnethyl—phenyl)-isoxazol-4-

ylmethoxy)-2-methyl—phenyl)-4—rnethy1~thiazole-5-carboxylic acid methyl ester (0.025 g, 0.046 mmol) in 1
mL of methanol and 1 mL of THF is added a solution of LiOH (0.011 g, 0.46 mmol) in water (1mL). The
reaction is heated to 55 °C for 30 minutes. The reaction is cooled, acidified with aqueous 1M HC], and
exiracted with ethyl acetate. The organic layer is washed with brine, dried over sodium sulfate, fltered,
and evaporated to yield the title compound (24 mg, 99 %). ES/MS m/e 533.0 (M-+1).

The compounds in Table 3 are prepared essentially according to the preparation of 2-(4-(5-
Cyclopropyl-3-(2-fluoro-6-trifluoromethyl-phenyl) -isoxazol-4-ylmethoxy)-2-methyl-phenyl)-4-methyl-

thiazole-5-carboxylic acid.

Table 3
Ex Name Starting Material Physical Data
41 2-(4(5-Cyclopropyl-3-(2,6- 4-Bromomethyl-5-cyclopropyl-3- | ES/MS m/e 516.3
dichloro-phenyl)-isoxazol- (2,6-dichloro-phenyl)-isoxazole (M+1)
4ylmethoxy)-2-methyl-phenyl)- | and 2-(4-Hydroxy-2-methy]l-
4-methyl-thiazol-5-carboxylic phenyl)-4-methyl-thiazole-5-
acid carboxylic acid methyl ester
42 5-{4-[3-(2,6-Dichloro-phenyl)- 4-bromomethyl-3-(2,6-dichloro- LC-ES/MS m/e
5-isopropyl-isoxazol-4- phenyl)-5-isopropyl-isoxazole in | 516 (M+1)
ylmethoxy]-2-methyl-phenyl}- acetonitrile and 5-(4-hydroxy-2-
4-methyl-thiophene-2- methyl-phenyl)-4-methyl-
carboxylic acid thiophene-2-garboxylic acid
methyl ester
43 5-{4-[3-(2,6-Dichloro-phenyl)- 4-bromomethyl-3-(2,6-dichloro- LC-ES/MS 502
S-isopropyl-isoxazol-4- phenyl)-5-isopropyl-isoxazole in | m/e (M-+1)
ylmethoxy]-2-methyl-phenyl}- acetonitrile and 5-(4-hydroxy-2-
thiophene-2-carboxylic acid methyl-phenyl)-thiophene-2-
carboxylic acid methyl ester
44 5-{4-[3-(2,6-Dichloro-phenyl)- 4-bromomethyl-3-(2,6-dichloro- | LC-ES/MS m/e
5-isopropyl-isoxazol-4- phenyl)-5-isopropyl-isoxazole in | 488 (M+1)
ylmethoxy]-phenyl}-thiophene- acetonitrile and 5-(4-hydroxy-
2-carboxylic acid phenyl)-thiophene-2-carboxylic
acid mcthyl cster
45 5-{2-Chloro-4-[3-(2,6-dichloro- 4-bromomethyl-3-(2,6-dichloro- LC-ES/MS m/e
phenyl)-5-isopropyl-isoxazol-4- | phenyl)-5 -isopropyl-isoxazole in | 538 (M+1)
ylmethoxy]-phenyl}-4-methyl- acetonitrile and 5-(4-hydroxy-2-
thiophene-2-carboxylic acid chloro-phenyl)-4-methyl-
thiophene-2-carboxylic acid
methyl ester
46 5-{4-[5-Isopropyl-3-(2- 4-bromomethyl-3-(2- LC-ES/MS m/e
trifluoromethoxy-phenyl)- trifluoromethoxy-phenyl)-5- 532 (M+1)
isoxazol-4-ylmethoxy]-2- isopropyl-isoxazole in acetonitrile
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methyl-phenyl}-4-methyl- and 5-(4-hydroxy-2-methyl-
thiophene-2-carboxylic acid phenyl)-4-methyl-thiophene-2-
carboxylic acid methyl ester
47 5-{4-[5-Isopropyl-3-(2- 4-bromomethyl-3-(2- LC-ES/MS: 518
trifluoromethoxy-phenyl)- trifluoromethoxy-phenyl)-5- (M+1)
isoxazol-4-ylmethoxy]-2- isopropyl-isoxazole in acetonitrile
methyl-phenyl}-thiophene-2- and 5-(4-hydroxy-2-methyl-
carboxylic acid phenyl)-thiophene-2-carboxylic
acid methyl ester
48 5-{2-Chloro-4-[5-isopropyl-3- 4-bromomethyl-3-(2- LC-ES/MS m/e
(2-trifluoromethoxy-phenyl)- trifluoromethoxy-phenyl)-5- 538 (M+1)
isoxazol-4-ylmethoxy]-phenyl}- | isopropyl-isoxazole in acetonitrile
thiophene-2-carboxylic acid and 5-(4-hydroxy-2-chloro-
phenyl)-thiophene-2-carboxylic
acid methyl ester
49 5-{2-Chloro-4-[5-isopropyl-3- 4-bromomethyl-3-(2- LC-ES/MS m/e
(2-trifluoromethoxy-phenyl)- trifluoromethoxy-phenyl)-5- 552 (M+1)
isoxazol-4-ylmethoxy]-phenyl}- | isopropyl-isoxazole in acetonitrile
4-methyl-thiophene-2- and 5-(4-hydroxy-2-chloro-
carboxylic acid phenyl)-4-methyl-thiophene-2-
carboxylic acid methyl ester
50 2-{4-[3~(2,6-Dichloro-phenyl)- | 4-Bromomethyl-5 -isopropyl-3- LC-ES/MS m/e
S-isopropyl-isoxazol-4- (2,6-dichloro-phenyl)-isoxazole 517 (M+1)
ylmethoxy]-2-methyl-phenyl}- and 2-(4-Hydroxy-phenyl)-4-
4-methyl-thiazole-5-carboxylic methyl-thiazole-5-carboxylic acid
acid ethyl ester
51 2-{4-[5-Isopropyl-3-(2- 4-Bromomethyl-5-isopropyl-3-(2- | LC-ES/MS m/e
trifluoromethoxy-phenyl)- trifluoromethoxy-phenyl)- 533 (M+1)
isoxazol-4-ylmethoxy]-2- isoxazole and 2-(4-Hydroxy-
methyl-phenyl}-4-methyl- phenyl)-4-methyl-thiazole-5-
thiazole-5-carboxylic acid carboxylic acid cthyl ester
52 2-{4-[3-(2,6-Dichloro-phenyl)- 4-Bromomethyl-5-isopropyl-3- LC-ES/MS m/e
5-isopropyl-isoxazol-4- (2,6-dichloro-phenyl)-isoxazole 503 (M+1)
ylmethoxy]-2-methyl-phenyl} - and 2-(4-Hydroxy-phenyl)-
thiazole-5-carboxylic acid thiazole-5-carboxylic acid ethyl
ester
53 2-{4-[5-Isopropyl-3-(2- 4-Bromomethyl-5-isopropyl-3-(2- | LC-ES/MS m/e
trifluoromethoxy-phenyl)- trifluoromethoxy-phenyl)- 519 (M+1)
isoxazol-4-ylmethoxy]-2- isoxazole and 2-(4-Hydroxy-
methyl-phenyl}-thiazole-5- phenyl)-thiazole-5-carboxylic
carboxylic acid acid ethyl ester
54 6-{4-[5-Isopropyl-3-(2- 4-Bromomethyl-5-isopropyl-3-(2- | LC-ES/MS m/e
trifluoromethoxy-phenyl)- trifluoromethoxy-phenyl)- 513 (M+1)
isoxazol-4-ylmethoxy]-2- isoxazole and 6-(4-Hydroxy-2-
methyl-phenyl} -nicotinic acid methyl-phenyl)-nicotinic acid
methyl ester
55 5-(4-(5-Cyclopropyl-3-(2,6- 4-Bromomethyl-5-cyclopropyl-3- | ES/MS m/e 514.0
dichloro-phenyl)-isoxazol- (2,6-dichloro-phenyl)-isoxazole (M+1)
4ylmethoxy)-2-methyl-phenyl)- | and 5-(4-Hydroxy-2-methyl-
4-methyl-thiophene-2- phenyl)-4-methyl-thiophene-2-
carboxylic acid carboxylic acid methyl ester
56 | 2-{4-[5-Cyclopropyl-3-(2,6- 4-bromomethyl-5-cyclopropyl-3- | LC-ES/MS m/e
dichloro-phenyl)-isoxazol-4- (2,6-dichloro-phenyl)-isoxazole 577 (M+1)
yimethoxy]-2-methyl-phenyl}- and 2-(4-hydroxy-2-methyl-
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4-phenyl-thiazole-5-carboxylic phenyl)-4-phenyl-thiazole-5-
acid carboxylic acid ethyl ester
57 2-{4-[3-(2,6-Dichloro-phenyl)- | 4-bromomethyl-3-(2,6-dichloro- LC-ES/MS m/e
5-isopropyl-isoxazol-4- phenyl)-5-isopropyl-isoxazole and | 579 (M+1)
ylmethoxy]-2-methyl-phenyl}- 2-(4-hydroxy-2-methyl-phenyl)-4-
4-phenyl-thiazole-5-carboxylic phenyl-thiazole-5-carboxylic acid
acid cthyl cster
58 2-{4-[5-Cyclopropyl-3-(2,6- 4-bromomethyl-5-cyclopropyl-3- LC-ES/MS nv/e
dichloro-phenyl)-isoxazol-4- (2,6-dichloro-phenyl)-isoxazole 543 (M+1)
ylmethoxy]-2-methyl-phenyl}- and 2-(4-hydroxy-2-methyl-
4-propyl-thiazole-5-carboxylic phenyl)-4-propyl-thiazole-5-
acid carboxylic acid ethyl ester
59 2-{4-[5-Cyclopropyl-3-(2,6- 4-bromomethyl-5-cyclopropyl-3- LC-ES/MS m/e
dichloro-phenyl)-isoxazol-4- (2,6-dichloro-phenyl)-isoxazole 543 (M+1)
ylmethoxy]-2-methyl-phenyl}- and 2-(4-hydroxy-2-methyl-
4-isopropyl-thiazole-5- phenyl)-4-isopropyl-thiazole-5-
carboxylic acid carboxylic acid ethyl ester
60 2-{4-[5-Cyclopropyl-3-(2- 4-bromomethyl-5-cyclopropyl-3- LC-ES/MS m/e
trifluoromethoxy-phenyl)- (2-trifluoromethoxy-phenyl)- 559 (M+1)
isoxazol-4-ylmethoxy]-2- isoxazole and 2-(4-hydroxy-2-
methyl-phenyl} -4-isopropyl- methyl-phenyl)-4-isopropyl-
thiazole-5-carboxylic acid thiazole-5-carboxylic acid ethyl
ester
61 4-Isopropyl-2-{4-[5-isopropyl- 4-bromomethyl-5-isopropyl-3-(2- | LC-ES/MS m/e
3-(2-trifluoromethoxy-phenyl)- | trifluoromethoxy-phenyl)- 561 (M+1)
isoxazol-4-ylmethoxy]-2- isoxazole and 2-(4-hydroxy-2-
methyl-phenyl}-thiazole-5- methyl-phenyl)-4-isopropyl-
carboxylic acid thiazole-5-carboxylic acid cthyl
ester
62 2-{4-[3-(2,6-Dichloro-phenyl)- 4-bromomethyl-3-(2,6-dichloro- LC-ES/MS m/e
5-isopropyl-isoxazol-4- phenyl)-5-isopropyl-isoxazole and | 571 (M+1)
ylmethoxy]-2-methyl-phenyl} - 2-(4-hydroxy-2-methyl-phenyl)-4-
4-trifluoromethyl-thiazole-5- trifluoromethyl-thiazole-5-
carboxylic acid carboxylic acid ethyl ester
63 2-{4-[3-(2,6-Dichloro-phenyl)- | 4-bromomethyl-3-(2,6-dichloro- LC-ES/MS m/e
5-isopropyl-isoxazol-4- phenyl)-5-isopropyl-isoxazole and | 503 (M+1)
yimethoxy]-2-methyl-phenyl}- 2-(4-hydroxy-2-methyl-phenyl)-
thiazole-4-carboxylic acid thiazole-4-carboxylic acid ethyl
ester
64 2-{4-[5-Cyclopropyl-3-(2,6- 4-bromomethyl-5-cyclopropyl-3- LC-ES/MS m/e
dichloro-phenyl)-isoxazol-4- (2,6-dichloro-phenyl)-isoxazole 543 (M+1)
yimethoxy]-2-methyl-phenyl}- and 2-(4-hydroxy-2-methyl-
5-isopropyl-thiazolc-4- phenyl)-5-isopropyl-thiazolc-4-
carboxylic acid carboxylic acid ethyl ester
65 2-{4-[5-Cyclopropyl-3-(2- 4-bromomethyl-5-cyclopropyl-3- LC-ES/MS m/e
trifluoromethoxy-phenyl)- (2-trifluoromethoxy-phenyl)- 559 (M+1)
isoxazol-4-ylmethoxy]-2- isoxazole and 2-(4-hydroxy-2-
methyl-phenyl}-5-isopropyl- methyl-phenyl)-5-isopropyl-
thiazole-4-carboxylic acid thiazole-4-carboxylic acid ethyl
ester
66 5-1sopropyl-2-{4-[5-isopropyl- | 4-bromomethyl-5-isopropyi-3-(2- | LC-ES/MS m/e
3-(2-trifluoromethoxy-phenyl)- trifluoromethoxy-phenyl)- 561 (M+1)
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isoxazol-4-ylmethoxy]-2- isoxazole and 2-(4-hydroxy-2-
methyl-phenyl}-thiazole-4- methyl-phenyl)-5-isopropyl-
carboxylic acid thiazole-4-carboxylic acid ethyl

ester
67 6-{4-[3-(2,6-Dichloro-phenyl)- | 4-bromomethyl-3-(2,6-dichloro- LC-ES/MS m/e
5-isopropyl-isoxazol-4- phenyl)-5-isopropyl-isoxazole and | 534.2 (M-1)
yimethoxy]-2-methyl-phenyl}- 6-(4-Hydroxy-2-methyl-phenyl)-
benzofuran-3-carboxylic acid benzofuran-3-carboxylic acid
ethyl ester
68 6-{4-[3-(2,6-Dichloro-phenyl)- | 4-bromomethyl-5-cyclopropyl-3- LC-ES/MS m/e
5-cyclopropyl-isoxazol-4- (2,6-dichloro-phenyl)-isoxazole 532.0 (M-1)
yimethoxy]-2-methyl-phenyl}- and 6-(4-Hydroxy-2-methyl-
benzofuran-3-carboxylic acid phenyl)-benzofuran-3-carboxylic
acid ethyl ester
69 6-{4-[5-Tsopropyl-3-(2- 4-bromomethyl-5-isopropyl-3-(2- | LC-ES/MS m/e
trifluoromethoxy-phenyl)- trifluoromethoxy-phenyl)- 550.0 (M-1)
isoxazol-4-ylmethoxy]-2- isoxazole and 6-(4-Hydroxy-2-
methyl-phenyl}-benzofuran-3- methyl-phenyl)-benzofuran-3-
carboxylic acid carboxylic acid ethyl ester
70 6-{4-[3-(2,6-Dichloro-phenyl)- | 4-bromomethyl-3-(2,6-dichloro- LC-ES/MS /e
5-isopropyl-isoxazol-4- phenyl)-5-isopropyl-isoxazole and | 550.0 (M-1)
ylmethoxy]-2-methyl-phenyl}- 6-(4-Hydroxy-2-methyl-phenyl)-
2-methyl-benzofuran-3- 2-methyl-benzofuran-3-carboxylic
carboxylic acid acid methyl ester
71 (6-{4-[3-(2,6-Dichloro-phenyl)- | 4-bromomcthyl-3-(2,6-dichloro- LC-ES/MS m/c
5-isopropyl-isoxazol-4- phenyl)-5-isopropyl-isoxazole and | 567.8 (M+1)
ylmethoxy]-2-methyl-phenyl}- [6-(4-Hydroxy-2-methyl-phenyl)-
benzo[b]thiophen-2-yl)-acetic benzo[b]thiophen-2-yl]-acetic acid
acid methyl ester
72 6-{4-[5-Cyclopropyl-3-(2,6- 4-bromomethyl-5-cyclopropyl-3- LC-ES/MS m/e
dichloro-phenyl)-isoxazol-4- (2,6-dichloro-phenyl)-isoxazole 536.8 (M+1)
ylmethoxy]-2-methyl-phenyl}- and 6-(4-Hydroxy-2-methyl-
benzo[d]isoxazole-3-carboxylic | phenyl)-benzo[d]isoxazole-3-
acid carboxylic acid ethyl ester
73 6-{4-[5-Isopropyl-3-(2- 4-bromomethyl-5-isopropyl-3-(2- | LC-ES/MS m/e
trifluoromethoxy-phenyl)- trifluoromethoxy-phenyl)- 552.8
isoxazol-4-ylmethoxy]-2- isoxazole and 6-(4-Hydroxy-2-
methyl-phenyl} - methyl-phenyl)-
benzo[d]isoxazole-3-carboxylic | benzo[d]isoxazole-3-carboxylic
acid acid ethyl ester
74 5-{4-[3-(2,6-Dichloro-phenyl)- | 4-bromomethyl-3-(2,6-dichloro-~ LC-ES/MS m/e
5-isopropyl-isoxazol-4- phenyl)-5-isopropyl-isoxazole and | 534.0 (M-1)
ylmethoxy]-2-methyl-phenyl}- 5-(4-Hydroxy-2-methyl-phenyl)-
benzofuran-2-carboxylic acid benzofuran-2-carboxylic acid
ethyl ester

Example 75
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carbonyl)-methanesulfonamide
A. mixture of 5-{4-[3-(2,6-dichloro-phenyl)-5-isopropyl-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -

thiophene-2-carboxylic acid (250 mg, 0.5 mmol), 1-[3-(dimethylamino) propyl]-3-ethylcarbodiimide
hydrochloride (144 mg, 0.75 mmol), N,N’-dimethylamino pyridine (122 mg, 1.0 mmol) and
methanesulfonamide (57 mg, 0.6 mmol) in dichloromethane (20 mL) is stirred at ambient temperature
overnight. The reaction mixture is diluted with dichloromethane and washed with 1N HCl. The organic
phase is concentrated under reduced pressure and purified by column chromatography (gradient: 0 to 20%
EtOAc in hexanes with 0.1% AcOH) to give the title compound (160 mg, 55%). LC-ES/MS m/e 579
(M+1), 100%.

The compounds in Table 4 are prepared essentially according to the preparation of N-(5-{4-[3-
(2,6-dichloro-phenyl)-5-isopropyl-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -thiophene-2-carbonyl)-

methanesulfonamide.
Table 4

Ex Name Starting Material Physical Data

76 Ethanesullonic acid (5-{4-[3- 5-{4-[3-(2,6-dichloro-phenyl)-5- | LC-ES/MS m/e
(2,6-dichloro-phenyl)-5- isopropyl-isoxazol-4-ylmethoxyl- | 593 (M+1)
isopropyl-isoxazol-4- 2-methyl-phenyl}-thiophene-2-
ylmethoxy]-2-methyl-phenyl }- carboxylic acid and
thiophene-2-carbonyl)-amide ethanesulfonamide

77 Propane-1-sulfonic acid (5-{4- 5-{4-[3-(2,6-dichloro-phenyl)-5- | LC-ES/MS nv/e
[3-(2,6-dichloro-phenyl)-5- isopropyl-isoxazol-4-ylmethoxy]- | 607 (M+1)
isopropyl-isoxazol-4- 2-meihyl-phenyl} -thiophene-2-
ylmethoxy]-2-methyl-phenyl} - carboxylic acid and n-
thiophene-2-carbonyl)-amide propanesulfonamide

78 Propane-2-sulfonic acid (5-{4- 5-{4-[3-(2,6-dichloro-phenyl)-5- | LC-ES/MS m/e
[3-(2,6-dichloro-phenyl)-5- isopropyl-isoxazol-4-ylmethoxy]- | 607 (M+1)
isopropyl-isoxazol-4- 2-methyl-phenyl}-thiophene-2-
ylmethoxy]-2-methyl-phenyl} - carboxylic acid and iso-
thiophene-2-carbonyl)-amide propanesulfonamide

79 2-Methyl-propane-2-sulfonic 5-{4-[3-(2,6-dichloro-phenyl)-5- | LC-ES/MS m/e
acid (5-{4-[3-(2,6-dichloro- isopropyl-isoxazol-4-ylmethoxyl- | 621 (M-+1)
phenyl)-5-isopropyl-isoxazol-4- | 2-methyl-phenyl}-thiophene-2-
yimethoxy]-2-methyl-phenyl}- carboxylic acid and t-
thiophene-2-carbonyl)-amide butylsulfonamide

80 | N-(5-{4-[3-(2,6-Dichloro- 5-{4-[3-(2,6-dichloro-phenyl)-5- | LC-ES/MS m/e
phenyl)-5-isopropyl-isoxazol-4- | isopropyl-isoxazol-4-ylmethoxy]- | 641 (M+1)
ylmethoxy]-2-methyl-phenyl}- 2-methyl-phenyl}-thiophene-2-
thiophene-2-carbonyl)- carboxylic acid and benzene
benzenesulfonamide sulfonamide

81 N-(5-{4-[3-(2,6-Dichloro- 5-{4-[3-(2,6-dichloro-phenyl)-5- | LC-ES/MS m/e
phenyl)-5-isopropyl-isoxazol-4- | isopropyl-isoxazol-4-ylmethoxy]- | 655 (M+1)
yimethoxy]-2-methyl-phenyl}- 2-methyl-phenyl}-thiophene-2-
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thiophene-2-carbonyl)-2- carboxylic acid and o-
methyl-benzenesulfonamide methylbenzene sulfonamide
82 N-(5-{4-[3-(2,6-Dichloro- 5-{4-[3-(2,6-dichloro-phenyl)-5- | LC-ES/MS m/e

phenyl)-5-isopropyl-isoxazol-4- isopropyl-isoxazol-4-ylmethoxy]- 655(M+1),
ylmethoxy]-2-methyl-phenyl} - 2-methyl-phenyl}-thiophene-2-
thiophene-2-carbony1)-4- carboxylic acid and p-
mcthyl-benzencsulfonamide methylbenzene sulfonamide

Example 83
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5-(5-{4-[5-Isopropyl-3-( 2-triﬂunromethoxv—nhcnvl)—isoxazol—4-v1mcthoxv1-2~mcthvl—nhenvl} -4-methyl-
thiophen-2-y1)-3H-[1.3.4]oxadiazol-2-one

Step 1
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3-{4-[5-Isopropyl-3-(2 -trifluoromethoxy-phenyl)-isoxazol-4-ylmethoxy]-2 -methyl-phenyl}-4-methyl-

thiophene-2-carboxylic acid hydrazide

Slep A
To a solution of 5-{4-[5—isopropyl-3-(2-h‘iﬂuoromethoxy-phenyl)-isoxazol-4-y]methoxy]-2-
methyl-phenyl}—4-methy1-thiophene-2-carboxylic acid methyl ester (980 mg, 1.8 mmol) in EtOH (7 ml) is
added hydrazine hydrate (5 mL) and the mixture is stirred at 80 °C overni ght. The reaction mixture is
concentrated under reduced pressure. The residue is partitioned between EtOAc and water. The layers are
separated and the organic phase is concentrated under reduced pressure to give 5-{4-[5-isopropyl-3-(2-
triﬂuoromcthoxy—phenyl)-isoxazol-4-y]mcthoxy] -2-methyl-phenyl} -4-methyl-thiophene-2-carboxylic acid
hydrazide (890 mg, 90%) as a light yellow foam. LC-ES/MS m/e 546 (M+1), 100%.
Step B
A mixture of 5~{4-[5-isopropy1—3-(2—trifluoromethoxy—phenyl)-isoxazol—4-y1methoxy]~2-methyl-
phenyl}-4-methy1—thiophene-2—carboxylic acid hydrazide (382 mg, 0.7 mmol), 1,1°-carbonyl-diimidazole
(170 mg, 1.05 mmol) and Et;N (0.2 mL, 1.4 mmol) in THF (7 mL) is stirred at reflux overnight. The
Teaction mixture is diluted with EtOAc and washed with 1N HCL The organic phase is concentrated under
reduced pressure and purified by column chromatography (gradient: 0 to 20% EtOAc in hexanes with
0.1% AcOH) to give the title compound (340 mg, 85%). LC-ES/MS m/e 572 M+1), 100%.
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Example 84

thiophen-2-y1)-3H-[1.3 4Joxadiazole-2-thione

A mixture of 5-{4-[5-isopropyl-3-(2-triflucromethoxy-phenyl)-isoxazol-4-ylmethoxy}-2-methyl-
phenyl}-4-methyl-thiophene-2-carboxylic acid hydrazide (382 mg, 0.7 mmol), carbon disulfide (0.11 mL,
1.75 mmol) and KOH (43.2 mg, 0.77 mmol) in MeOH (10 mL) is stirred at 80 °C overnight. The reaction
mixture is concentrated under reduced pressure and the residue is partitioned between EtOAc and 1N HCL.
The layers are separated and the organic phase is concentrated under reduced pressure. The residue is
purified by column chromatography (gradient: 0 to 20% EtOAc in hexanes with 0.1% AcOH) to give the
title compound (393 mg, 96%). LC-ES/MS m/c 588 (M+1), 95.4%.

Example 85

carboxylic acid
To a 60 °C suspension of 4-(4-Bromo-3-methyl-phenoxymethyl)-3-(2,6-dichloro-phenyl)-5-

isopropyl-isoxazolc (0.90 mmol; 410 mg) in a 2M solution of sodium carbonatc (7.20 mmol; 3.6 mL) and
1.5 mL of deoxygenated dioxane under a nitrogen atmosphere is slowly added a solution of 4-carboxy-
benzo[b]thiophen-2-boronic acid (1.08 mmol; 240 mg) in 3.5 mL of deoxygenated dioxane over 1 h via an
addition pump. The mixture is stirred for 1 h. The organic solvent is removed under reduced pressure and
the residue is acidified with 1N HCl to pH 4. The resulting solution is extracted with dichloromethane.
The organic layers are combined, dried over anhydrous sodium sulfate, filtered, and concentrated under
reduced pressure. The residue is chromatographed using a gradient from 100% dichloromethane to 100%
ethyl acetate to obtain a solid which is washed with acetonitrile to yield the title compound (135 mg, 27%)

as a white solid.

Example 86
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2-{4-[3-(2, 6-Dichloro—nhenvl)—5-isoDropvl—isoxazol~4—v1methoxv] -2-methyl-phenyl}-benzo[b]thiophene-6-
carboxylic acid

Cl

HO
The title compound is prepared essentially according to the preparation of 2-{4-[3-(2,6-dichloro-

phenyl)-5-isopropyl-isox azol-4-ylmethoxy]-2-methyl-phenyl} -benzo[b]thiophene-4-carboxylic acid
utilizing 6-carboxy-benzo[blthiophen-2-boronic acid. BES/MS m/e 550 (M-1).

Example 87

N'O\ \ OOH
Cl cl N

N
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6-{4-[3-( 2,6-Dichloro-nhenvl)-5-isooronvl-isoxazol—4-vlmeth0xv] -2-methyl-pheny1}-1-(2-

methanesulfonyl-ethyD)-1H-indole-3- carboxylic acid

Step 1
o}
AT
|
N
Os
\“S\
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6-{4-[3-(2.6-Dichloro-phenyl)-5-isopropyl-is oxazol-4-ylmethoxy]-2-mecthvl-phenyl}-1-(2-

methanesnlfonyl-ethy)-1H-indole-3-carboxvlic acid methyl ester

Solid 4-methylmorpholine N-oxide (151 mg, 1.29 mmol) is added to a mixture of 6-(4-hydroxy-2-

methyl-phenyl)-1-(2-methylsulfanyl-ethyl)-1H-indole-3 -carboxylic acid methy! ester (268 mg, 0.429
mmol) in acetone (4.9 mLO and water (1.7 mL), followed by the dropwise addition of osmium tetroxide 21
UL of'a 2.5 wt % solution in 2-methyl-2-propanol, 15 mol %). The mixture is stirred overnight at room
temperature and is quenched with saturated aqueous sodium bisulfite solution (10 mL). The mixture is
extracted repeatedly with CH,Cl,. The combined CH,Cl, layers are washed with brine and dried (MgSO.).
The residue is purified using flash chromatography (gradient: 20 to 50% ethyl acetate/heptane) to provide
the title compound (240 mg. 85%). ES/MS m/e 657.0 (M+2),
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Step 2
6-{4-[3-( 2‘6—Dichloro-nhenv1)-5—isonronvl—isoxazol-4-vlmethoxv]-2-methvl—nhenv1} -1-(2-
methanesulfonyl-ethyD)-1H

-indole-3-carboxylic acid

A mixture of 6-{4-[3 -(2,6—dichloro-phenyl)-5—isopropy1—isoxazol-4—ylmethoxy]-?.-methyl-
phenyl}-l-(2-methanesulfonyl-ethyl)-1H-indole-3-carboxylic acid methyl ester (235 mg, 0.358 mmol),
methanol (17 mL), THF (8 mL), and 5 N sodium hydroxide (1.29 mL) is heated at reflux for two days. The
mixture is allowed to cool and is concentrated under reduced pressure to near dryness. Approximately 10
mL of water is added and the mixture is stirred for two hours. The mixture is filtered and the solid is
washed with water and dried to provide the title compound (187 mg, 81%). LCMS (ES+): (641.0).

Example 88

P i
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6-{4-[5-Cyclopropyl-3-(2 ~trifluoromethoxy-phenyl)-isoxazol-4-ylmethoxy] -2-methyl-phenyl}-2-methyl-
benzo[b]thjophene-3-carboxylic acid
A solution of diisopropylamine (120 pL, 0.849 mmol) and THF (4 mL) is cooled to -78 °C. A
solution of n-butyl lithium (1.6 M in hexanes, 487 1L, 0.779 mmol) is added dropwise and the reaction is
stirred for 40 minutes at -78 °C. A solution of 6-{ 4—[5—cyclopropyl—3—(Z—Triﬂuoromethoxy—phenyl)-
isoxazol—4-ylmcthoxy]-2—methyl—phcnyl}-bcnzo[b]thiophene—3-carboxylic acid (200 mg, 0.354 mmol) in
THF (2 mL) is added dropwise and the resulting yellow solution is stirred at -78 °C for one hour. Methyl

iodide (221 pL, 3.54 mmol) is added dropwise and the reaction is allowed to gradually warm to ambient
temperature overnight. The flask is cooled in an ice bath and saturated aqueous ammonium chloride (5
mL) is added. The mixture is diluted with water and ethyl acetate. The ethyl acetate layer is washed with
brine, dried over MgSO,, and concentrated under reduced pressure. The residue is purified via radial
chromatography eluting with 2% MeOH-CH,Cl,. The purification is repeated for impure fractions
containing product. The title compound (44 mg, 21%) is obtained as a gray solid.

Examplc 89

cl

6-{4-[3-(2.6-Dichloro-phenv])-5 ~isopropyl-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -1 -isopropyl-2-

methyl-1H-indole-3-carboxylic acid
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Step 1

PCT/US2007/061515

methyl-1H-indole-3-carboxylic acid ethyl ester

[3-(2,6-Dichloro-phenyl)-5-isopropyl-isoxazol-4-y1]-methanol (0.2 g, 0.71 mmol), 1-isopropyl-6-

(4-hydroxy-2-mcthyl-phenyl)-2-methyl-1H-indolc-3-carboxylic acid methyl cster (0.2 g, 0.59 mmol), tri-n-
butylphosphine (0.14 g, 0.71 mmol) and azodicarboxylic aAcid dipiperidide (0.18 g, 0.71 mmol) are stirred
in dry toluene (9 mL) for 2 days at room temperature. The reaction is diluted with hexane (9 mL), stirred
for 30 minutes, and filtered. The filirate is concentrated and the residue purified via flash chromatography

(40 g Si0,) eluting with 30% THF in heptane to afford the title compound (124 mg, 34.6%). ES/MS m/e
606.8 (M + 1)

methyl-1H-indole-3-carboxylic acid
A mixture of 6-{4-[3-(2,6-dichloro-phenyl)-5-isopropyl-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -

1-isopropyl-2-methyl-1H-indole-3-carboxylic acid methyl ester (239 mg, 0.390 mmol), sodium hydroxide

(5M, 0.5 mL) and mcthanol (1 mL) is heated in a microwave rcactor utilizing the lowest power sctting at

125 °C for 20 minutes. The mixture is acidified with 1 N HC1 and extracted with ether. The ether layers

arc washed with bring, dricd over MgSO,, and concentrated under reduced pressurc. The residuc is

purified on a via radial chromatography (2 mm plate, 3% MeOH-CH,Cl,) to yield the title compound (59
mg, 25%) as a white solid. ES/MS mv/e 592.8 (M+1)

The compounds in Table 5 are prepared essentially according to the preparation of 6-{4-[3-(2,6-

Dichloro-phenyl)-5-isopropyl-isoxazol-4-ylmethoxy]-2-methyl-phenyl} - 1-isopropyl-2-methyl- 1H-indole-

3-carboxylic acid.

Table 5

Ex Name Starting Material Physical Data

90 1-Cyclopropyl-6-{4-[5- [5-Isopropyl-3-(2- LC-ES/MS m/e
isopropyl-3-(2- trifluoromethoxy-phenyl)- 635.2 (M+1)
trifluoromethoxy-phenyl)- isoxazol-4-yl]-methanol and 1-
isoxazol-4-ylmethoxy]-2- Cyclopropyl-6-(4-hydroxy-2-
methyl-phenyl} -5-methoxy-2- mecthyl-phenyl)-5-methoxy-2-
methyl-1H-indole-3-carboxylic | methyl-1H-indole-3-carboxylic
acid acid

91 1-Cyclopropyl-6-{4-[3-(2,6- [3-(2,6-Dichloro-phenyl)-5- ES/MS m/e 620.8
dichloro-phenyD)-5-isopropyl- isopropyl-isoxazol-4-yl]- (M+1)
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isoxazol-4-ylmethoxy]-2-
methyl-phenyl}-5-methoxy-2-
methyl-1H-indole-3-carboxylic
acid

methanol and 1-Cyclopropyl-6-
(4-hydroxy-2-methyl-phenyl)-5-
methoxy-2-methyl-1H-indole-3-
carboxylic acid

cyclopropyl-3-(2-
trifluoromethoxy-phenyl)-
isoxazol-4-ylmethoxy]-2-
methyl-phenyl}-5-methoxy-2-
methyl-1H-indolc-3-carboxylic

trifluoromethoxy-phenyl)-
isoxazol-4-yl}-methanol and 1-
cyclopropyl-6-(4-hydroxy-2-
methyl-phenyl)-5-methoxy-2-
methyl-1H-indolc-3-carboxylic

92 6-{4-[5-Cyclopropyl-3-(2- -Cyclopropyl-3-(2- ES/MS m/e 605.8
trifluoromethoxy-phenyl)- flioromethoxy-phenyl)-isoxazol-4- | (M+1)
isoxazol-4-ylmethoxy]-2- -methanol and 6-(4-Hydroxy-2-
mcthyl-phenyl}-1-isopropyl-2-  pthyl-phenyl)-1-isopropyl-2-mcthyl-
methyl-1H-indole-3-carboxylic [-indole-3-carboxylic acid
acid

93 1-Cyclopropyl-6-{4-[5- [5-cyclopropyl-3-(2- ES/MS m/e 633.8

(M+1)

acid acid ethyl ester.
Lxample 94
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6-{4-[3-(2.6-Dichloro-phenyl)-3-cyclopropyl-isoxazol-4-vlmethoxy]-2-methyl-phenyl}-2-methyl-

benzofuran-3-carboxylic acid

Step 1

A solution of 4-bromo-3-methyl-phenol (143 mg, 0.764 mmeol) and 4-bromomethyl-5-
cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazole (221 mg, 0.636 mmol) in dimethylformamide (1 mL) is
treated with potassium carbonate (89 mg, 0.637 mmol). The reaction mixture is heated to 80 °C for 60
minutes and cooled to room temperature. The mixture is loaded directly onto a silica gel column
and purified by flash chromatography eluting with 15% EtOAc/Hexanes. The fractions are combined to
provide the title compound (0.26 g, 92%). LC-MS: (M+1);

Step 2

6-{4-[5-cyclopropyl-3-(2,6-dichloro-

benzofuran-3-carboxylic acid methyl cster

A solution of 2-methyl-6-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-benzofuran-3-carboxylic
acid methyl ester (0.145 g, 0.459 mmol) and 4-(4-bromo-3-methyl-phenoxymethyl)-5-cyclopropyl-3-(2,6-
dichloro-phenyl)-isoxazole (229 mg, 0.504 mmol) in toluene (5 mL) is evacuated and refilled with N, three
times. Pd(OAc), (10 mg), 2-dicyclohexylphosphino-2,6-dimethoxy-1,1"-biphenyl (38 mg) and potassium
phosphate, tribasic, N-hydrate (195 mg) in water (0.5 mL) are added. The resulting mixture is evacuated
and refilled with N, three times and stirred at 110 °C for 16 hours. The mixture is cooled to room

temperature and filtered through a pad of diatomaccous carth. The filtratc is concentrated to a residuc. The
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residue is purified via silica gel chromatography eluting with 25% EtOAc/Hexanes to provide the title
compound (0.14 g, 55%). 1H NMR (400 MHz, CDCL): 7.90 (4, 1H), 7.39 (d, 1H), 7.37 (s, 1H), 7.31-7.29
(m, 2H), 7.18 (d, 1H), 7.10 (d, 1H), 6.70-6.66 (m, 2H), 4.80 (s, 2H), 3.94 (s, 3H), 2.76 (s, 3H), 2.18 (s, 3H),
2.17 (m, 1H), 1.29-1.25 (m, 2H), 1.15-1.11 (m, 2H).

Step 3
6-{4-[3-(2.6-Dichloro-phenyl)-5-cyclopropyl-isoxazol-4-ylmethoxy]-2-methyl-phenyl } -2-methyl -

benzofuran-3-carboxylic acid

A solution of 6-{4-[5-cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazol-4-ylmethoxy]-2-methyl-
phenyl}-2-methyl-benzofuran-3-carboxylic acid methyl ester (0.142 g, 0.252 mmol) in tetrahydrofuran (1
mL) and methanol (1 mL) is treatled with sodium hydroxide (1 mL). The reaction mixiure is stirred at 100
°C for 4 hours and cooled to room temperature. The mixture is neutralized with HCI (1.0N, 1.0 mL) and
concentrated to a residue. The aqueous residue is extracted with EtOAc (10 mL x2). The combined
organic layers are dried over Na;SO,, filtered, and concentrated. The crude product is purified by flash
chromatography eluting with 25%-50% EtOAc/Hexanes. The appropriate fractions are combined and
concentrated under reduced pressure to afford the title compound. LC-ES/MS m/e 546.0 (M-1)

The compounds in Table 6 are prepared essentially according to the preparation of 6-{4-[3-(2,6-
Dichloro-phenyl)-5-cyclopropyl-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -2-methyl-benzofuran-3-

carboxylic acid.

Table 6
Ex Name Starting Material Physical Data
95 6-{4-[5-Isopropyl-3-(2- 4-bromomethyl-5-isopropyl-3-(2- | LC-ES/MS m/e 564
trifluoromethoxy-phenyl)- trifluoromethoxy-phenyl- (M-1)
isoxazol-4-ylmethoxy]-2- isoxazole, 4-Bromo-3-methyl-
methyl-phenyl}-2-methyl- phenol, and 2-Methyl-6-(4,4,5,5-
benzofuran-3-carboxylic acid tetramethyl-[1,3,2]dioxaborolan-2-
yl)-benzofuran-3-carboxylic acid
methyl ester
96 6-{4-[5-cyclopropyl-3-(2- 4-bromomethyl-5-cyclopropyl-3- LC-ES/MS m/e
trifluoromethoxy-phenyl)- (2-trifluoromethoxy-phenyl)- 562.2 (M-1)
isoxazol-4-ylmethoxy]-2- isoxazole, 4-Bromo-3-methyl-
methyl-phenyl}-2-methyl- phenol, and 2-Methyl-6-(4,4,5,5-

benzofuran-3-carboxylic acid tetramethyl-[1,3,2]dioxaborolan-2-
yl)-benzofuran-3-carboxylic acid
methyl ester

97 (6-{4-[3-(2,6-Dichloro-phenyl)- | 4-bromomethyl-3-(2,6-dichloro- LC-ES/MS m/e 565
S-isopropyl-isoxazol-4- phenyl)-5-isopropyl-isoxazole, 4- | (M-1)
ylmethoxy]-2-methyl-phenyl}- Bromo-3-methyl-phenol, and [6-
benzo[b]thiophen-3-yl)-acetic (4,4,5,5-Tetramethyl-

acid [1,3,2]dioxaborolan-2-yl)-
benzo[blthiophen-3-yl]-acctic acid
methyl! ester

98 (6-{4-[5-Cyclopropyl-3-(2,6- 4-Bromomethyl-5-cyclopropyl-3- | LC-ES/MS m/e 564.
dichloro-phenyl)-isoxazol-4- (2,6-dichloro-phenyl)-isoxazole, (M-1)
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ylmethoxyl]-2-methyl-phenyl}- 4-Bromo-3-methyl-phenol, and [6-
benzo[b]thiophen-3-yl)-acetic (4,4,5,5-Tetramethyl-

acid [1,3,2]dioxaborolan-2-yl)-
benzo[b]thiophen-3-yl]-acetic acid
methyl ester

99 (6-{4-[5-Cyclopropyl-3-(2- 4-bromomethyl-5-cyclopropyl-3- LC-ES/MS m/e 577.
trifluoromethoxy-phenyl)- (2-trifluoromethoxy-phenyl)- M-1)
isoxazol-4-ylmcthoxy]-2- isoxazolc, 4-Bromo-3-mcthyl-
methyl-phenyl} - phenol, and [6-(4,4.5,5-
benzo[b]thiophen-3-yl)-acetic Tetramethyl-[1,3,2]dioxaborolan-
acid 2-yl)-benzo[b]thiophen-3-y1]-

acetic acid methyl ester

Example 100

carboxylic acid

Step 1
6-{4-[3-(2.6-dichloro-phenyl)-5-isopropyl-isoxazol-4-yimethoxy]-2-methyl-phenyl} -benzofuran-2-

carboxylic acid tert-butyl ester
A solution of 6-(4-hydroxy-2-methyl-phenyl)-benzofuran-3-carboxylic acid tert-butyl ester (85

mg, 0.26 mmol) and 4-bromomethyl-3-(2,6-dichloro-phenyl)-5-isopropyl-isoxazole (110 mg, 0.31 mmol)
in DMF (1.0 mL) is treated with potassium carbonate (72 mg, 0.52 mmol). The reaction mixture is stirred
at 90 °C for 60 minutes and cooled to room temperature. The mixture is loaded onto a silica gel column
and rinsed with 20% EtOAc/Hexanes to afford the title compound (124 mg, 80%). LC-ES/MS m/e 593.7
(M+1);

carboxylic acid

To a solution of 6-{4-[3-(2,6-dichloro-phenyl)-5-isopropyl-isoxazol-4-ylmethoxy]-2-methyl-
phenyl}-benzofuran-2-carboxylic acid tert-butyl ester (65 mg, 0.011 mmol) in dichloromethane (1.0 ml) is
added TFA (1.0 mL). The mixture is stirred at room temperature for 60 minutes and concentrated under

reduced pressure. The residue is purified by silica gel chromatography eluting with EtOAc to provide the
title compound (32 mg, 54%). LC-ES/MS m/e 537.8 (M+1).

Example 101

4-[5-Cyclopropvyl-3-(2-trifluoromethoxy-phenyl)-i
benzo[bjthiophene-3-carboxylic acid
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benrzo[b]lithiophene-3-carboxvlic acid

6-{4-[5-Cyclopropyl-3-(2-trifluoromethoxy-phenyl)-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -

benzo[blthiophene-3-carboxylic acid cthyl cster

A solution waler (850 mL), polassium carbonate (212.08 g, 1.5345 mol, 3 eq), dioxane (500 mL),
6-bromo-benzo[b]thiophene-3-carboxylic acid ethyl ester (175 g, 0.6138 mol, 1.2 eq) and
tetrakis(triphenylphosphine)palladium (35.47 g, 0.03 mol,0.06 eq) is heated to reflux (87-90 °C). A
solution of crude 5-cyclopropyl-4-[3-methyl-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-

phenoxymethyl]-3-(2-trifluoromethoxy-phenyl)-isoxazole (0.5115 mol, 1 eq) in dioxane (1 L) is added
over a period of 1 hour. The reaction mixture is stirred for 2 h at reflux. Upon completion of the reaction,
the reaction mixturc is cooled to room temperature. The combined reaction mixture is pourcd onto a
mixture of brine (5 L) and EtOAc (3 L) with stirring. The organic layer is separated and washed with brine
(3 L). The combined aqueous layers are extracted with EtOAc (2 L). The organic layer is separated and
washed again with brine (2 L). The organic layers are combined, dried over magnesium sulfate, filtered,
and concentrated under reduced pressure. The residue is dried under vacuum to afford a yellow oil (737 g).
The oil (737 g) is dissolved in EtOA¢ (500 mL). Heptane is added until the solution becomes
hazy and the oil is separated (~3 L). The resulting hazy solution is stirred for 1 h. The suspension is
filtered and the filter cake is washed with heptane (200 mL). The combined filtrate is purified via column
chromatograpy on silica gel columns (2 X 1.5 Kg) eluting with EtOAc (5 to 20 %) in heptane. The
appropriate fractions are combined and concentrated under reduced pressure to afford a pale yellow oil
(401 g). The impure product fractions are concentrated (~200 g of oil) and the silica gel purification is
repeated using 2 Kg of silica gel. The appropriate fractions are combined and concentrated to afford the
title compound as a thick pale yellow oil (496 g, 99 %).
'"H NMR (DMSO-d6, 300 MHz): $8.66 (s, 1H), 7.67-7.60 (m, 2H), 7.54-7.48 (m, 2H), 7.42 (dd, 1H, J=3,
8.4), 7.12 (d, 1H, J=8.4), 6.8-6.7 (m, 2H), 4.93 (s, 2H), 4.35 (q, 2H, J=7.2), 2.39 (m, 1H), 2.17 (s, 3H), 1.34
(t, 3H, J=17.3), 1.2-1.08 (m, 4H).

benzolblthiophene-3-carboxylic acid
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Solution A: A solution of 6-{4-[5-cyclopropyl-3-(2-trifluoromethoxy-phenyl)-isoxazol-4-
ylmethoxy]-2-methyl-phenyl}-benzo[b]thiophene-3-carboxylic acid ethyl ester (470 g) in CtOH (1.8 L) is
heated 10 40 °C.

Solution B: In a separate flask is added 50 % NaOH (158.6 g, 1.9825 mol, 2.5 eq) in water (125
mL) and EtOH (600 mL).

Solution B is added via addition fiinnel to Solution A. at 40-50 °C at a such a rate to prevent
formation of significant amount of solids. Upon completion of the addition, the reaction mixture is heated
10 65-75 °C and stirred at this temperature for 1 h. Upon completing of the reaction, the reaction mixture is
cooled to room temperature. The reaction mixture is diluted with water (3 L), EtOAc (2.5 L), and 10 %
aqueous citric acid solution (3 L). The layers are separaled and the aqueous layer is extracted with EIOAc
(2 L). The combined organic layer is washed with brine (3 L), dried over magnesium sulfate, filtered, and
concentrated to afford a pale yellow oil (480 g). The oil is co-evapotated with EtOH (1 L) and dissolved
(510 g) in MeOH (1.2 L).

A solution of crude title compound in MeOH is added dropwise over 3 h to water (8 L) with
stirring. The resulting suspension is stirred for additional 2 h at room temperature. The solids are collected
by filtration, washed with water (2 L), and dried in a vacuum oven at 40 °C.

The wet title compound (530 g) is added portionwise to MeOH (1.2 L) at 50-60 °C. The resulting
suspension is heated to reflux (64 °C) and stirred at this temperature for 1 h. The suspension is cooled to 0-
5 °C and stirred at this temperature for 1 h. The solids are collected by filtration and washed with cold
MeOH (200 mL, -20 °C). The product is dried in a vacuum oven at 40 °C to afford the title compound as a
white powder (354 g, 78.9%). HPLC: 99.5 area %. Elemental Analysis for C3oHzF3NOsS: Theory: 63.71
% C, 3.92 % H, 2.48 % N, Found: 63.10 % C, 3.83 % H, 2.51 % N. This procedure affords crystalline
Form II: mclt onsct 151.22 °C. *H NMR (DMSO-d6, 300 MHz): $12.93 (s, 1H), 8.61 (s, 1H), 8.49 (d,
1H, 1 = 8.4), 7.97 (m, 1H), 7.7-7.6 (m, 2H), 7.58-7.49 (m, 2H), 7.40 (dd, 1H,J=1.8,8.4),7.13 (d, 1H, I =
8.4), 6.82-6.72 (m, 2H), 4.93 (s, 2H), 2.40 (m, 1H), 2.18 (s, 3H), 1.2-1.18 (m, 4H).

XRD patterns are collected from 4 to 40 degrees in 2-theta using a CuK source (A = 1.54056 Angstroms))
and a source power of 40kV and 50mA.

Form II XRD

Angle 2-Theta © d value (Angstrom) Intensity (%)
6.914 12.77 29.1

8.305 10.64 19.6

9.901 8.93 11.2

10.778 8.20 8.8

12.067 7.33 359

12,233 7.23 39.7

13.845 6.39 14.6

14.104 6.27 100.0

16.521 536 50.0
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16.848 5.26 19.0
17.065 5.19 33.1
17.976 4.93 33.2
18.514 4.79 31.7
18.920 4.69 17.8
19.307 4.59 28.9
19.838 4.47 11.2
20.113 441 41.2
20.807 4,27 96.4
21.775 4.08 21.0
22.769 3.90 13.6
23.169 3.84 . 61.5
23.694 3.75 5.2

24311 3.66 9.6

25.025 3.56 7.9

26.038 3.42 293
28.358 3.14 18.1
30.490 2.93 17.7
30.818 2.90 8.3

Form I Procedure. The title compound (400 mg) is mixed with MeOH (15 mL) and heated to
approximately 64 °C. Water is added (4-5 mL) dropwise until right before the point where a solution could

not be achicved anymorce with heating. The solution is allowed to cool to ambicnt temp with slow stirring.
The solids are filtered, washed with water, and suction-dried to afford the title compound (365 mg, 91%) as
a crystalline Form I: melt onset 124.54 °C

Form IXRD

Angle 2-Theta © d value (Angstrom) Intensity (%)
8.759 10.09 56.0
10.087 8.76 11.1
10.343 8.55 36.4
10.476 8.44 100.0
12.837 6.89 24.5
13.246 6.68 56.7
13.588 6.51 99.5
14.091 6.28 75.1
14.449 6.13 74.1
15.559 5.69 73.5

15.848 5.59 22.7



WO 2007/092751

16.324
17.579
18.490
18.899
19.169
19.323
19.969
20.767
21.040
21.444
22.989
23.410
23.998
25416
25.552
27.373
28.411

5.43
5.04
4.79
4.69
4.63
4.59
4.44
427
422
4.14
3.87
3.80
3.71
3.50
3.48
3.26
3.14

43.5
19.9
194
26.6
60.9
44.3
25.8
13.9
40.5
12.3
25.8
81.9
29.0
27.2
554
24.5
19.5
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We claim:
1. A compound of formula
4 B
R R®
O
N o Ar' —R”
R Sa
3
R,

pisfOorl;

R! and R? are independently selected from the group consisting of hydrogen, -C;-Cs alkyl, -C,-Cs
haloalkyl, -C;-Cg alkoxy-, -C;-Cs haloalkoxy-, halo, -SR, and -S-C,-C; haloalkyl;
each R? is independently selected from the group consisting of -C;-Cs alkyl, -C;-Cs haloalkyl, -C;-Cs
alkoxy-, -C;-Cs haloalkoxy-, and halo;

R* is selected from the group consisting of hydrogen, -C;-Cs alkyl, -C;-Cs haloalkyl,

-C;-C; cycloalkyl, -C,4-Cs alkylcycloalkyl, -C;-Cg alkoxy-, and -C;-Cg haloalkoxy-;

R’ and R™ are independently selected from the group consisting of hydrogen, and -C,-C; alkyl;

R® is selected from the group consisting of hydrogen, -C;-Cs alkyl, -C;-Cs haloalkyl, and halo;
Ar' is selected from the group consisting of indolyl, pyridinyl, thienyl, benzothienyl, indazolyl,
benzothiazolyl, benzoisoxazolyl, benzofuranyl, and thiazolyl, each optionally substituied with one or two
groups independently sclected from the group consisting of hydroxy, -C;-Cs alkyl, C3-Cs cycloalkyl,

-C;-C,4 alky1S0,C;-C, alkyl, -C)-C, alkylSC,-C, alkyl, -C;-Cy4 alkyINR'°RY, phenyl, -C,-C, alkyl-O-C;-Cs
alkyl, and -NHC(O)R'®;
R is selected from the group consisting of -CH,COOR!, -COOR, -CONRM"RY,

-C(O)NHS0,C)-C, alkyl, -C(O)YNHSO:R'?, oxadiazolethione, and oxadiazolone;
each R'Y is independently selected from the group consisting of hydrogen, -C;-C; alkyl, and phenyl;

each R is independently hydrogen, or -C,-Cs alkyl;
R is -C;-Cs alkyl or phenyl optionally substituted with -C;-C; alkyl, or a pharmaccutically acceptable salt
thereof.

2. A compound according to Claim 1 wherein

pisOorl;
R' and R? are independently selected from the group consisting of hydrogen, fluoro, chloro, CFs, and
OCF;,
R? is fluoro, chloro, CFs, SCFs, or OCF3;
R*is H, isopropyl or cyclopropyl;
R® and R* are each independently selected from H or methyl;
Ar! is indolyl, pyridinyl, thienyl, thiazolyl and benzothienyl each optionally substituted with a group
selected from the group consisting of C;-C; alkyl, CF3, -CH,CH,SCH., -CH,CH,OCH3, -CH,;CH,SO,CHjs,
-CH,CH,N(CH3),, and phenyl;
R® is hydrogen, or methyl;
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R’ is -COOH, -COOC;-C; alkyl, -CONHSO,C,-C, alkyl, -CONHSO;phenyl,
-CONHSO,phenylmethyl, oxadiazolone, and thiadiazolone;

each R' is independently hydrogen or C;-Cg alkyl;

each R" is independently hydrogen or C,-C alkyl; and

R'? is phenyl, or a pharmaceutically acceptable salt thereof.

3. A compound of claim 1, wherein each p is 0; R' and R? are independently selected from
the group consisting of chloro, fluoro, trifluoromethyl, and trifluoromethoxy-; R*is isopropyl or
cyclopropyl; R and R>® are both hydrogen; R is hydrogen, methyl, ethyl or chloro; Ar' is thienyl,
benzothienyl, indolyl or thiazolyl, each optionally substituted with a group selected from methyl, ethyl,
propyl, butyl, isopropyl, cyclopropyl, -CH,CH,SO,CHj;, -CH,CH,N(CHj),, -CH,CH,SCHa, CH,CH,OCHo,,
and phenyl; and R” is COOH, or 2 pharmaceutically acceptable salt thereof.

4, A compound selected from the group consisting of:
6-{4-[5-Isopropyl-3-(2-trifluoromethoxy-phenyl)-isoxazol-4-ylmethoxyl-2-methyl-phenyl} - 1-methyl-1H-
indole-3-carboxylic acid,
6-{4-[5-Cyclopropyl-3-(2-trifluoromethoxy-phenyl)-isoxazol-4-ylmethoxy]-2-methyl-phenyl} - 1-methyl-
1H-indole-3-carboxylic acid,
6-{4-[5-Cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -
benzo[b]thiophene-3-carboxylic acid,

6- {4-[5-Cyclopropyl-3-(2-trifluoromethoxy-phenyl)-isoxazol-4-ylmethoxyl-2-methyl-phenyl} -
benzo[b]thiophene-3-carboxylic acid,
6-{4-[5-Isopropyl-3-(2-trifluoromethoxy-phenyl)-isoxazol-4-ylmethoxy]-2-methyl-phenyl}-
benzo[b]thiophene-3-carboxylic acid,
6-{4-[3-(2,6-dichloro-phcnyl)-5-isopropyl-isoxazol-4-yimcthoxy]-2-methyl-phenyl} - 1-methyl-1H-indole-
3-carboxylic acid,

6-{4-[3-(2,6-Dichloro-phenyl)-5-isopropyl-isoxazol-4-ylmethoxy]-phenyl} - 1-isopropyl- 1H-indole-3-
carboxylic acid,

6-{4-[3-(2,6-Dichloro-phenyl)-5-isopropyl-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -benzo[blthiophene-3-
carboxylic acid,

6-{4-[5-Cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazol-4-yimethoxy]-2-methyl-phenyl}-
benzo[b]thiophene-3-carboxylic acid,
6-{4-[5-Cyclopropyl-3-(2-triflnoromethoxy-phenyl)-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -
benzo[b]thiophene-3-carboxylic acid,
6-{4-[5-Isopropyl-3-(2-trifluoromethoxy-phenyl)-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -
benzo[b]thiophene-3-carboxylic acid,
6-{4-[5-Cyclopropyl-3-(2-trifluoromethoxy-phenyl)-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -1-isopropyl-
1H-indole-3-carboxylic acid,

6- {4-[3-(2,6-Dichloro-phenyl)-5-isopropyl-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -1,2-dimethyl-1H-

indole-3-carboxylic acid,
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6-{4-[5-Cyclopropyl-3-(2-trifluoromethoxy-phenyl)-isoxazol-4-ylmethoxy]-2-methyl-phenyl} - 1,2-
dimethyl-1H-indole-3-carboxylic acid,

6- {4-[5-Cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -1-methyl-1H-
indole-3-carboxylic acid,

6-{4-[3-(2,6-Dichloro-phenyl)-5-isopropyl-isoxazol-4-ylmethoxyl-phenyl} -benzo[dlisothiazole-3-
carboxylic acid,

6-{4-[5-Cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazol-4-ylmethoxy]-phenyl} -benzo[d]isothiazole-3-
carboxylic acid,

6- {4-[5-Cyclopropyl-3-(2-trifluoromethoxy-phenyl)-isoxazol-4-ylmethoxyl-phenyl} -benzo[d]isothiazole-
3-carboxylic acid,
6-{4-[3-(2,6-Dichloro-phenyl)-5-isopropyl-isoxazol-4-ylmethoxy]-phenyl}-1-methyl-1H-indazole-3-
carboxylic acid,

6- {4-[5-Cyclopropyl-3-(2-trifluoromethoxy-phenyl)-isoxazol-4-ylmethoxy]-phenyl} - 1-methyl-1H-
indazole-3-carboxylic acid,

6- {4-[3-(2,6-Dichloro-phenyl)-5-isopropyl-isoxazol-4-ylmethoxy]-phenyl}-1-isopropyl-1H-indazole-3-
carboxylic acid,

6-{4-[3-(2,6-Dichloro-phenyl)-5-isopropyl-isoxazol-4-ylmethoxy]-phenyl}-1-isopropyl- 1 H-indazole-3-
carboxylic acid,
5-(4-(5-Cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazol-4-ylmethoxy)-2-methyl-phenyl)-thiophene-2-
carboxylic acid,
5-(4-(5-Cyclopropyl-3-(2-trifluromethoxy-phenyl)-isoxazol-4ylmethoxy)-2-methyl-phenyl)-thiophen-2-
carboxylic acid,
2-(4-(5-Cyclopropyl-3-(2-tluoro-6-trifluoromethyl-phonyl)-isoxazol-4-ylmethoxy)-2-mcthyl-phenyl)-4-
methyl-thiazole-5-carboxylic acid,
2-(4(5-Cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazol-4ylmethoxy)-2-methyl-phenyl)-4-methyl-thiazol-5-
carboxylic acid,

5-{4-[3-(2,6-Dichloro-phenyl)-5-isopropyl-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -4-methyl-thiophene-
2-carboxylic acid,
2-{4-[5-Isopropyl-3-(2-trifluoromethoxy-phenyl)-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -4-methyl-
thiazole-5-carboxylic acid,
2-{4-[5-Isopropyl-3-(2-triflnoromethoxy-phenyl)-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -thiazole-5-
carboxylic acid,
5-(4-(5-Cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazol-4ylmethoxy)-2-methyl-phenyl)-4-methyl-thiophene-
2-carboxylic acid,

2-{4-[5-Cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -4-isopropyl-
thiazole-5-carboxylic acid,

6- {4-[3-(2,6-Dichloro-phenyl)-5-isopropyl-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -2-methyl-benzofuran-

3-carboxylic acid,
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6-{4-[5-Cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -benzo[ d]isoxazole-
3-carboxylic acid,
6-{4-[5-Cyclopropyl-3-(2-trifluoromethoxy-phenyl)-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -2-methyl-
benzo[b]thiophene-3-carboxylic acid,
6-{4-[3-(2,6-Dichloro-phenyl)-5-isopropyl-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -1 -isopropyl-2-
methyl-1H-indole-3-carboxylic acid, and
6-{4-[5-cyclopropyl-3-(2-trifluoromethoxy-phenyl)-isoxazol-4-ylmethoxy]-2-methyl-phenyl} -2-methyl-
benzofuran-3-carboxylic acid, or a pharmaceutically acceptable salt thereof.

5. The compound 6-{4-[5-Cyclopropyl-3-(2-trifluoromethoxy-phenyl)-isoxazol-4-
ylmethoxy]-2-methyl-phenyl}-benzo[b]thiophene-3-carboxylic acid

or a pharmaceutically acceptable salt thereof.
6. The compound 6-{4-[5-Cyclopropyl-3-(2-trifluoromethoxy-phenyl)-isoxazol-4-
ylmethoxy]-phenyl} -benzo[d]isothiazole-3-carboxylic acid

O

O
Fu O o
F>Fr 3—-{\1

or a pharmaceutically acceptable salt thereof.
7. The compound 6-{4-[5-Cyclopropyl-3-(2-trifluoromethoxy-phenyl)-isoxazol-4-
ylmethoxy]-phenyl}-1-methyl-1H-indazole-3-carboxylic acid

o]
O
F__© o
F>r N—-Il\l
F /

or 2 pharmaceutically acceptable salt thereof.
8. The compound 6-{4-[3-(2,6-Dichloro-phenyl)-5-isopropyl-isoxazol-4-ylmethoxyl-
phenyl}-1-isopropyl-1H-indole-3-carboxylic acid
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or a pharmaceutically acceptable salt thereof.

9. A method of treating dyslipidemia comprising administering a therapeutically effective
amount ol a compound according 1o any one of Claims 1-10 or a pharmaceutically acceptable sall thereol
to a patient in need thereof.

10. A method of raising plasma HDL levels comprising administering a therapeutically
effective amount of a compound according to any one of Claims 1-10 or a pharmaceutically acceptable salt
thereof to a patient in need thereof.

11. A method for lowering LDL cholesterol levels comprising administering a therapeutically
effective amount of a compound according to any one of Claims 1-10 or a pharmaceutically acceptable salt
thereol 1o a patient in need thereof.

12. A method for lowering plasma triglycerides comprising administering a therapeutically
effective amount of a compound according to any one of Claims 1-10 or a pharmaceutically acceptable salt
thereof to a patient in need thereof.

13. A method of treating atherosclerosis comprising administering a therapeutically effective
amount of a compound of according to any one of Claims 1-10 or a pharmaceutically acceptable salt
thereof to a patient in need therecof.

14. A method of treating diabetes and complications thereof comprising administering a
therapeutically effective amount of a compound according to any one of Claims 1-10 or a pharmaceutically
acceptable salt thereof to a patient in need thereof.

15. A pharmaceutical composition comprising a compound according to any one of Claims 1-
10 or a pharmaceuntically acceptable salt thereof, and a carrier, diluent, or excipient.

16. A compound as claimed in any one of Claims 1 to 10 or a pharmaceutically acceptable
salt thercof for usc in the preparation of a medicament.

17. Use of compound as claimed in any one of Claims 1 to 10 or a pharmaceutically

acceptable salt thereof in the treatment pf FXR mediated conditions.
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