
c WO 2005/033074 PCTIUS2004/032552  SALTS AND
POLYMORPHS OF A POTENT ANTIDIABETIC COMPOUND  1.
REFERENCE TO RELATED APPLICATIONS` [001] This
application is entitled to and claims benefit of U.S.
Provisional  Application No. 60/50%,470, filed October
3, 2003, which provisional application is hereby
incorporated by reference in its entirety. 2. FIELD OF
THE INVENTION [002] The present invention relates to
salt forms of a potent modulator of the
peroxisomeproliferator-activated receptor 'y ("PPAR')
receptor, and polymorphic forms } thereof,
compositions comprising the salt forms or polymorphic
forms "methods of malting  the salt forms or
polymorphic forms and methods of their use for the
diagnosis. or treatment  of, for example, type lI
diabetes (and complications thereof),
hypercholesterolema (and  related disorders associated
with abnormally high or low. plasma lipoprotein or
triglyceride  levels) and inflammatory disorders. 3.
BACKGROUND OF THE INVENTION [003] The peroxisome
proliferator-activated receptors (PPARs) are
transducer  proteins belonging to the
steroid/thyroid/retinoid receptor superfamily. The
PPARs were  originally identified as orphan receptors,
without known ligands, but were named for their
ability to mediate the pleiotropic effects of fatty
acid peroxisome proliferators. These  receptors
function as ligand-regulated transcription factors
that control the expression of I Is 1, 1 target genes
by binding to their responsive DNA sequence as
heterodimers with the retinoid X receptor (R)UV The
target genes encode enzymes involved in lipid
metabolism and  differentiation of adipocytes.
Accordingly, the discovery of transcription factors
involved in  controlling lipid metabolism has provided
insight into regulation of energy homeostasis in
vertebrates, and further provided targets for the
development of therapeutic agents for  disorders such
as obesity, diabetes and dyslipidemia. [004]
Peroxisome proliferator-activated receptor y ("PPAR'j)
is one member of the  nuclear receptor superfamily of
ligand-activated transcription factors and has been
shown to  be expressed in an adipose tissue-specific
manner. Its expression is induced early during the  



course of differentiation of several preadipocyte cell
lines. Additional research has now -1 2  demonstrated
that PPARy plays a pivotal role in the adipogenic
signaling cascade. PPAR7  also regulates the ob/leptin
gene which is involved in regulating energy
homeostasis and  adipocyte differentiation, which has
been shown to be a critical step to be targeted for
anti- obesity and diabetic conditions. [005] In view
of the clinical importance of PPAR7, compounds that
modulate  PPARy function can be used for the
development of new therapeutic agents. US 6,770,648
and WO 02/00633 teach compounds that modulate PPARy
activity. Potent modulators of  PPARy have been
described, for example, in international patent
publication no. WO  01/00579 (corresponding to U.S.
Application No. 09/606,433), U.S. Patent Publication
No.  US 2002/0037928 Al and U.S. Patent Nos. US
6,200,995 B1 and US 6,583,157 B2. One of  these
promising modulators, identified herein as compound
101, is in clinical development  for diagnosis or
therapeutic treatment of type II diabetes. Development
of the modulator  could yield an oral therapy to treat
this illness. [006] Each pharmaceutical compound has
an optimal therapeutic blood  concentration and a
lethal concentration. The bioavailability of the
compound determines the  dosage strength in the drug
formulation necessary to obtain the ideal blood level.
If the drug  can crystallize as two or more polymorphs
differing in bioavailability, the optimal dose will
depend on the polymorph present in the formulation.
Some drugs show a narrow margin  between therapeutic
and lethal concentrations. Chloramphenicol-3-palmitate
(CAPP), for  example, is a broad-spectrum antibiotic
known to crystallize in at least three polymorphic
forms and one amorphous form. The most stable form, A,
is marketed. The difference in  bioactivity between
this polymorph and another form, B, is a factor of
eight, thus creating the  possibility of fatal
overdosages of the compound if unwittingly
administered as form B due to  alterations during
processing and/or storage. Therefore, regulatory
agencies, such as the  United States Food and Drug
Administration, have begun to place tight controls on
the  polymorphic content of the active component in
solid dosage forms. In general, for drugs that exist
in polymorphic forms, if anything other than the pure,
thermodynamically preferred  polymorph is to be
marketed, the regulatory agency may require
batch-by-batch monitoring.  



Thus, it becomes important for both medical and
commercial reasons to produce and market  the pure
drug in its most thermodynamically stable polymorph,
substantially free of other  kinetically favored
polymorphs. C  WO 2005/033074 PCTIUS2004/032552 [007]
New forms of such modulators can further the
development of formulations  for, the treatment of
illnesses such as type II diabetes. For instance, salt
forms of a compound,  and polymorphic forms of the
salt, are known in the pharmaceutical art to affect,
for example,  the solubility, dissolution rate,
bioavailability, chemical andphysical stability,
flowability fractability, and compressibility of the
compound as well as the' safety and efficacy of drug
products based on the compound (see, e g, Knapman, K.
Modem Drug Discoveries, 2000:  53). [0081 Accordingly,
identification of a salt form or free base of the
modulators with  optimal physical and chemical
properties will advance the development of such PPAR'y
modulators as pharmaceuticals. The most useful of such
physical- and chemical' properties  include: easy and
reproducible preparation, crystallinity,
non-hygroscopicity, aqueous  solubility, stability to;
visible and ultraviolet light, 'low rate of
degradation under accelerated  stability conditions of
temperature and humidity, low rate of isomerization of
between  isomeric forms, and safety: for long-term
administration to humans. 10091 The free base and
certain pharmaceutically acceptable salts of compound
101  are described in U . S.; Application No.
09/606,433, corresponding to-international patent
publication no. WO01/00579, and U.S. Patent
N6.6,58,3,157 B2: The pharmaceutically  acceptable
acid salts listed in these patents include, among
others, those derived from  inorganic acids like
hydrochloric, hydrobromic, nitric, carbonic,
monohydrogencarbonic,  phosphoric,
monohydrogenphosphoric, dihydrogenphosphoric,
sulfuric, monohydrogensulf inc, hydriodic, or
phosphorous acids, and the salts derived from
relatively  } nontoxic organic acids like acetic,
propionic, isobutyric, oxalic, maleic, malonic,
benzoic,  succinic, suberic, fumaric, mande&c,
phthalic, benzenesulfonic, p-toluenesulfonic, citric,
tartaric, and methanesulfonie. There is no teaching or
suggestion that any of the described  salt forms of
the above structure are superior to the others. [0010]
We have discovered that not all of the salts are
equally useful, as judged by the  



list of properties described above. Thus, the present
invention addresses the need for potent
PPARymodulators and the need for improved solid state
forms of PPAR-y modulators for  manufacturing and
bioavailability. -3 WO 2005/033074 PCT/US2004/032552
4. SUMMARY OF THE INVENTION [0011] The present
invention provides novel salt forms and novel
polymorphs of a  PPAR'y modulator which are useful in
the treatment or prevention of conditions and
disorders  including but not limited to those
associated with energy homeostasis, lipid metabolism,
adipocyte differentiation, inflammation and diabetic
conditions, such as, for example,  hyperglycemia and
hyperinsulemia. In certain embodiments, the polymorphs
are polymorphs  of the salts of the invention. The
invention also encompasses both hydrous and anhydrous
polymorphs of the PPARy modulator. Without intending
to be limited by any particular  theory of operation,
the storage stability, compressibility, bulk density
or dissolution  properties of the salts and polymorphs
are believed to be beneficial for manufacturing,
formulation and bioavailability of the PPAR'y
modulator. The invention also provides  pharmaceutical
compositions comprising the salts and/or polymorphs
and methods of their  use for the treatment of, for
example, conditions and disorders associated with
energy  homeostasis, lipid metabolism, adipocyte
differentiation, inflammation and diabetic
conditions, including, but not limited to,
hyperglycemia and hyperinsulemia. [0012] The salts and
polymorphs are formed from compound 101, which is
described  in U.S. Application No. 09/606,433,
corresponding to international patent publication no.
WO 01/00579, and in U.S. Patent No. US 6,583,157 B2,
the contents of which are hereby  incorporated by
reference in their entireties. Compound 101 has the
following structure (I):  CI \ I \ O CI  N CI H'IOSI \
CI (I)  101 In certain preferred aspects, the present
invention provides benzenesulfonic acid salts of
compound 101. We have discovered that benzenesulfonic
acid salts of compound 101  



possess unexpected excellent properties, described in
detail below. In further aspects, the  present
invention provides polymorphs of the benzenesulfonic
acid salts of compound 101  identified as Form I and
Form II, each described in detail below. -4 C C WO
2005/033074 PCT/US2004/032552  [0013] The present
invention also provides pharmaceutical compositions
comprising  a salt form or polymorph of the invention
and a pharmaceutically acceptable diluent,  excipient
or carrier. [00141 The present invention further
provides methods for the treatment or prevention  of
type II diabetes, hypercholesterolemia, inflammatory
disorders or a related disorder,  comprising
administering to a subject in need of such treatment
or prevention a  therapeutically effective amount of a
salt or polymorph of the invention. [0015] The present
invention also provides methods for the treatment or
prevention of  a condition or disorder mediated by the
PPARy receptor, comprising administering to a  subject
in need of such treatment or prevention a
therapeutically effective amount of a salt"or
polymorph of the invention. [0016] In further
embodiments, the present invention provides methods of
making,  isolating and/or characterizing the salts and
polymorphs of the invention. [0017] The novel salt
forms and polymorphs of the invention are particularly
useful  as active pharmaceutical ingredients for the
preparation of formulations for use in animals or
humans. Thus, the present invention encompasses the
use of these solid fonns as a final drug  product. The
salts, polymorphs and final drug products of the
invention are useful, for  example, for the treatment
or prevention of conditions and disorders associated
with energy x homeostasis, lipid metabolism, adipocyte
differentiation and inflammation.  5. BRIEF
DESCRIPTION OF THE DRAWINGS } FIG. 1 provides the
structure of compound 101; FIG. 2 provides anexemplary
scheme for the synthesis. of compound 101; FIG. 3
provides another exemplary scheme for the synthesis of
compound 101;  FIG. 4 provides a differential scanning
calorunetry thermogram of a sample  comprising Form I;



FIG. 5 provides an X-ray powder diffraction pattern of
a sample comprising Form I;  FIG. 6 provides moisture
sorption isotherm of a sample comprising Form I; -5 WO
2005/033074 PCT/US2004/032552  FIG. 7 provides an
infrared spectrum of a sample comprising Form I; FIG.
8 provides a differential scanning calorimetry
thermogram of a sample  comprising Form II; FIG. 9
provides an X-ray powder diffraction pattern of a
sample comprising. Form II;  and FIG. 10 provides an
infrared spectrum of a sample comprising Form R.  6.
DETAILED DESCRIPTION OF THE INVENTION f -~ 6.1
DEFINITIONS [0018] The terms "treat", "treating" or
"treatment", as used herein, refer to a method  of
alleviating or abrogating a disease and/or its
attendant symptoms. The terms "prevent",  "preventing"
or "prevention", as used herein, refer to a method of
barring a subject from  acquiring a disease. [0019] As
used herein, "diabetes" refers to type I diabetes
mellitus (juvenile diabetes)  or type II diabetes
mellitus (non-insulin-dependent diabetes mellitus or
NIDDM), preferably,  type II diabetes mellitus. [0020]
As used herein, the term "PPARy-mediated condition or
disorder" or  "PPARy-mediated condition or disease"
and the like refers to a condition, disorder, or
disease  characterized by inappropriate, e.g., less
than or greater than normal, PPARy activity.
Inappropriate PPARy activity might arise as the result
of PPARy expression in cells which  normally do not
express PPARy, increased PPARy expression (leading to,
e.g., certain energy  homeostasis, lipid metabolism,
adipocyte differentiation and inflammatory disorders
and  diseases), or, decreased PPARy expression
(leading to, e.g., certain energy homeostasis, lipid
metabolism, adipocyte differentiation and inflammatory
disorders and diseases). A PPAR'y- mediated condition
or disorder may be completely or partially mediated by
inappropriate  PPARy activity. However, a
PPARy-mediated condition or disorder is one in which
modulation of PPARy results in some effect on the
underlying condition or disease (e.g., a
PPARymodulator results in some improvement in patient
well-being in at least some  



patients). Exemplary PPARy-mediated conditions and
disorders include, but are not limited -6 c WO
2005/033074 PCT/US2003/032 52  to, metabolic
disorders, e.g., diabetes, type II diabetes, obesity,
hyperglycemia; insulin  resistance, hyperinsuliiemia;
hypercholesterolemiahypertension,
hyperlipoproteinemia,  hyperlipidemia,
hypertnglylceridemia and dyslipidemia,
andinflanunatoiy conditions, e.g.,  rheumatoid
arthritis and atherosclerosis: [0021] The term
"modulate," in its various forms, refers to the
ability of a compound  to increase or decrease the
function or activity associated with a particular
peroxisome  proliferator-activated,receptor,
preferably the PPAR7receptor. Modulation, as described
herein, includes the inhibition or activation of
PPARy, either directly or indirectly. Inhibitors  are
compounds that, e .g., bind to, partially or totally
block stimulation, decrease, prevent,  delay
activation, inactivate, desensitize, or down regulate
signal transduction;e:g., } antagonists. Activators
are compounds that, e.g., bind to,
stimulate,-increase, open, activate,  facilitate,
enhance activation, sensitize or up regulate signal
transduction, e.g., agonists.  Further, modulation of
PPARy receptor activity is intended to encompass
antagonism,  agonism, partial antagonism and/or
partial agonism of the activity associated with the
PPAR'y  receptor. [0022] The term "composition" as
used herein is intended to encompass a product
comprising the: specified-ingredients (and in the
specified amounts, if indicated); as well as  any
product which results, directly or indirectly, from
combination of the specified  ingredients-in the
specified amounts. By "pharmaceutically acceptable" it
is meant the  diluent, excipient or, carrier must be
compatible with the other ingredients of the
formulation  and not deleterious to the recipient
thereof. [0023] The term "therapeutically effective
amount' refers to the amount of the  subject salt or
polymorph that will elicit. the biological or medical
response of a tissue,  system, animal or human that is
being sought by the researcher, veterinarian, medical
doctor  or other clinician or that is. sufficient to
prevent development of or alleviate to some extent
one or more of the symptoms of the disease being
treated. [0024] The term "subject' is defined herein
to include animals such as mammals,  



including, but not limited to, primates (e.g.,
humans), cows, sheep, goats, horses, dogs, cats,
rabbits, rats, mice and the like. In preferred
embodiments, the subject is a human. [0025] The term
"alkyl", by itself or as part of another substituent,
means, unless  otherwise stated, a straight or
branched chain, or cyclic hydrocarbon radical, or
combination WO 2005/033074 PCT/US2004/032552  thereof,
which may be fully saturated, mono- or polyunsaturated
and can include di- and  multi-valent radicals, having
the number of carbon atoms designated (i.e., Cr-Cr9
means one  to ten carbons). Examples of saturated
hydrocarbon radicals include groups such as methyl,
ethyl, n-propyl, isopropyl, n-butyl, t-butyl,
isobutyl, sec-butyl, cyclohexyl,  (cyclohexyl)methyl,
cyclopropylmethyl, homologs and isomers of, for
example, n-pentyl,  n-hexyl, n-heptyl, n-octyl, and
the like. An unsaturated alkyl group is one having one
or  more double bonds or triple bonds. Examples of
unsaturated alkyl groups include vinyl,  2-propenyl,
crotyl, 2-isopentenyl, 2-(butadienyl),
2,4-pentadienyl, 3-(1,4-pentadienyl),  ethynyl, 1- and
3-propynyl, 3-butynyl, and the higher homologs and
isomers. The term  "alkyl," unless otherwise noted, is
also meant to include those derivatives of alkyl
defined in  more detail below as "heteroalkyl,"
"cycloalkyl" and "alkylene." The term "alkylene" by
itself or as part of another substituent means a
divalent radical derived from an alkane, as
exemplified by -CH2CH2CH2CH2-. Typically, an alkyl
group will have from 1 to 24 carbon  atoms, with those
groups having 10 or fewer carbon atoms being preferred
in the present  invention. A "lower alkyl" or "lower
alkylene" is a shorter chain alkyl or alkylene group,
generally having eight or fewer carbon atoms. [0026]
The term "heteroalkyl," by itself or in combination
with another tens, means,  unless otherwise stated, a
stable straight or branched chain, or cyclic
hydrocarbon radical, or  combinations thereof,
consisting of the stated number of carbon atoms and
from one to three  heteroatoms selected from the group
consisting of 0, N, Si and S, and wherein the nitrogen
and sulfur atoms may optionally be oxidized and the
nitrogen heteroatom may optionally be  quaternized.
The heteroatom(s) 0, N and S may be placed at any
interior position of the  heteroalkyl group. The
heteroatom Si may be placed at any position of the
heteroallyl group,  including the position at which
the alkyl group is attached to the remainder of the
molecule.  Examples include -CH2-CH2-O-CH3,
-CH2-CH2-NH-CH3, -CH2-CH2-N(CH3)-CH3,  CH2-S-CH2-CH3,
-CH2-CH2-S(O)-CH3, -CH2-CH2-S(O)2-CH3, -CH=CH-O-CH3,
-Si(CH3)3,  



-CH2-CH=N-OCH3, and -CH=CH-N(CH3)-CH3. Up to two
heteroatoms maybe consecutive,  such as, for example,
-CH2-NH-OCH3 and -CH2-O-Si(CH3)3. Also included in the
term  "heteroalkyl" are those radicals described in
more detail below as "heteroalkylene" and
"heterocycloalkyl." 8 C WO 2005/033074
PCT/US2004/032552  [0027] In certain embodiments an
aryl group is "substituted." In these embodiments,
substituents for the aryl groups are varied and are
selected from: -halogen, -OR', -OC(O)R', P NR'R",
-SR', -R', -CN, -NO2, -CO2R', -CONR'R", -C(O)R ,
-OC(O)NR'R" =NR"C(O)R';  -NR"C(O)2R', -NR'-C(O)NR"R"',
-NH-C(NH2)=NH, -NR'C(NH2)=NH,  NH-C(NH2)=NR', -S(O)R',
-S(O)2R', -S(O)2NR'R -N3, -CH(Ph)2,
perfluoro(Ci-C4)alkoxy, and perfluoro(C-C4)alkyl, in a
number ranging from zero to the  total number of open
valences on the aromatic ring system; and where R', R"
and R"' are  independently selected from the group
consisting of hydrogen, (Cj-Cs)alkyl and heteroalkyl,
unsubstituted aryl, (unsubstituted aryl)-(C1-C4)alkyl,
and (unsubstituted aryl)oxy-(Cl- Ca)alkyl. [0028] The
term "pharmaceutically acceptable salts"is meant to
include salts of  active compounds which are prepared
with relatively nontoxic acids Acid addition salts can
be obtained by contacting the neutral form of such
compounds with a sufficient amount of the  desired
acid;: either neat or in a suitable inert solvent.
Examples of pharmaceutically  acceptable acid addition
salts include those derived from inorganic acids like
hydrochloric,  hydrobromic, nitric, carbonic,
monohydrogencarbonic,phosphoric, c.
monohydrogenphosphoric; dihydrogenphosphoric,
sulfuric; inonohydrogensulfuric,  hydriodic,
or-phosphorous acids and the like, as well as the
salts derived from relatively  nontoxic organic acids
like acetic, propionic; isobutyric, maleic; malonic;
benzoic; succimc;  suberic fumaric; mandelic;
phthalic;.benzenesulfonic; toluenesulfonic, including
p-toluenesulfonic, "rtoluenesulfonic, and
o-toluenesulfonic; citric; tartaric; methanesulfonic;
and the like. Also. included are salts of amino acids
such as arginate and the like, and salts of  organic
acids like glucuronic or galactunoric acids and the
like (see, for example, Berge et al.  J. Pharm Sci.
66:1-19 (1977)). 



[00291 The neutral forms of the compounds may be
regenerated by contacting the salt :  with a base or
acid and isolating the parent compound in the
conventional manner. The parent  form of the compound
differs from the various salt forms in certain
physical properties, such  as solubility in polar
solvents, but otherwise the salts are equivalent to
the parent form of the  compound for the purposes of
the present invention. 9 WO 2005/033074
PCT/US2004/032552  [0030] Particular salts described
below include "besylate salts" or "benzenesulfonate
salts" of compound 101 of the invention. A besylate or
benzenesulfonate salt is an acid  addition salt formed
from benzenesulfonic acid. [0031] The terms,
"polymorphs" and "polymorphic forms" and related terms
herein  refer to crystal forms of the same molecule,
and different polymorphs may have different  physical
properties such as, for example, melting temperatures,
heats of fusion, solubilities,  dissolution rates
and/or vibrational spectra as a result of the
arrangement or conformation of  the molecules in the
crystal lattice. The differences in physical
properties exhibited by  polymorphs affect
pharmaceutical parameters such as storage stability,
compressibility and  density (important in formulation
and product manufacturing), and dissolution rates (an
important factor in bioavailability). Differences in
stability can result from changes in  chemical
reactivity (e.g., differential oxidation, such that a
dosage form discolors more  rapidly when comprised of
one polymorph than when comprised of another
polymorph) or  mechanical changes (e.g., tablets
crumble on storage as a kinetically favored polymorph
converts to thermodynamically more stable polymorph)
or both (e.g., tablets of one  polymorph are more
susceptible to breakdown at high humidity). As a
result of  solubility/dissolution differences, in the
extreme case, some polymorphic transitions may  result
in lack of potency or, at the other extreme, toxicity.
In addition, the physical properties  of the crystal
may be important in processing, for example, one
polymorph might be more  likely to form solvates or
might be difficult to filter and wash free of
impurities (i.e., particle  shape and size
distribution might be different between polymorphs).
[0032] Polymorphs of a molecule can be obtained by a
number of methods, as known  in the art. Such methods
include, but are not limited to, melt
recrystallization, melt cooling,  solvent
recrystallization, desolvation, rapid evaporation,
rapid cooling, slow cooling, vapor  



diffusion and sublimation. [0033] Techniques for
characterizing polymorphs include, but are not limited
to,  differential scanning calorimetry (DSC), X-ray
powder diffractometry (XRPD), single crystal  X-ray
diffractometry, vibrational spectroscopy, e.g., IR and
Raman spectroscopy, solid state  NMR, hot stage
optical microscopy, scanning electron microscopy
(SEM), electron  crystallography and quantitative
analysis, particle size analysis (PSA), surface area
analysis,  solubility studies and dissolution studies.
-10 WO 2005/033074 PCT/US2004/032552  [0034] The term,
"solvate," as used herein, refers to a crystal form of
a substance  which contains solvent. The term
"hydrate" refers to a solvate wherein the solvent is
water  [0035] The term, "desolvated solvate," as used
herein, refers to `a crystal form of a  substance
which can only be made by removing the solvent from a
solvate. [0036] The term, "amorphous form," as used
herein, refers to a noncrystalline form of  a
substance. [0037] In addition to salt forms and
polymorphs, the invention provides compounds  which
are in a prodrug form. Prodrugs of the compounds
described herein are structurally  modified forms of
the compound that readily undergo chemical changes
under physiological  conditions to provide the
compound. :Additionally, prodrugs can be converted to
the  compound by chemical or biochemical--methods in
an ex vivo' environment. For example  prodrugs can be
slowly converted to .a compound when placed in a
transdermal patch  reservoir with a suitable enzyme or
chemical reagent. Prodiugs are often useful because,
in '  some situations, they maybe easier to administer
than the compound, or parent drug. They  may, for
instance, be bioavailable by oral administration
whereas the parent drug is not: The  prodrug may also
have improved solubility in pharmaceutical
compositions over the parent  drug. A wide variety of
prodrug derivatives are known in the art, such as
those that rely on  hydrolytic cleavage or, oxidative
activation of the prodrug. An example, without
limitation,  of a prodrug would be a compound which is
administered as an ester (the. "prodrug"), but  then
is ,metabolically: hydrolyzed to the carboxylic acid,
the active entity. Additional  examples include
petidyl derivatives of a compound. [0038] The-compound
of the, present invention may also :contain unnatural



proportions of atomic isotopes at one or more of the
atoms. For example, the compound may  be radiolabeled
with radioactive isotopes, such as for example tritium
(H), iodine-125 (1251)  sulfur-35 (35S), or carbon-14
(14C). Radiolabled compounds are useful as therapeutic
agents,  e.g., cancer therapeutic agents, research
reagents, e.g., binding assay reagents, and diagnostic
agents, e.g., in viva imaging agents. All isotopic
variations of the compound of the present  invention,
whether radioactive or not, are intended to be
encompassed within the scope of the  present
invention. 11 WO 2005/033074 PCT/US2004/032552  6.2
EMBODIMENTS OF THE INVENTION [0039] The present
invention is directed to salt forms and polymorphs of
compound  101, compositions comprising the salts and
polymorphs alone or in combination with other  active
ingredients, methods of their use in the modulation of
receptor activity, particularly  PPARy activity. While
not intending to bebound by any particular theory of
operation, the  storage stability, compressibility,
density or dissolution properties of the salts and
polymorphs are beneficial for manufacturing,
formulation and bio-availability of the PPARy
modulator. [0040] Preferred salts and polymorphs of
the invention are those that are  characterized by
physical properties, e.g., stability, solubility and
dissolution rate, appropriate  for clinical and
therapeutic dosage forms. Preferred polymorphs of the
invention are those  that are characterized by
physical properties, e.g., crystal morphology,
compressibility and  hardness, suitable for
manufacture of a solid dosage form. Such properties
can be determined  using techniques such as X-ray
diffraction, microscopy, IR spectroscopy and thermal
analysis, as described herein and known in the art.
[0041] The salts and polymorphs of the invention are
useful in the treatment or  prevention of conditions
and disorders associated with diabetic conditions,
energy  homeostasis, lipid metabolism, adipocyte
differentiation and inflammation (see, Ricote et al.,
Nature 391:79-82 (1998) and Jiang et al., Nature
391:82-86 (1998)). For example, salts and  polymorphs
of the invention are useful in the treatment of
metabolic disorders, such as type II  diabetes.
Additionally, the compounds of the invention are
useful for the prevention and  treatment of
complications of metabolic. disorders, such as type II
diabetes, e.g., neuropathy,  



retinopathy, glomerulosclerosis and cardiovascular
disorders. 6.2.1 Salts of Compound 101 [0042] In one
aspect, the present invention provides particular
pharmaceutically  acceptable salts of compound 101, a
potent modulator of the PPARy receptor, having
particular utility for the treatment or prevention of
conditions and disorders associated with  energy
homeostasis, lipid metabolism, adipocyte
differentiation, inflammation, and diabetes  or
diabetic conditions. This aspect of the invention
provides HC1, HBr, tosylate and besylate  salts of
compound 101. -12 C WO 2005/033074 PCTIUS2004/032552
[0043] In preferred embodiments, the present invention
provides besylate salts of  compound 101. As shown
above, compound 101 has the general formula (I): Of
Gl N'S  H 0 / ,, CI"(I)  101 In the benzenesulfonate
salt forms of compound 1-01 the benzenesulfonic acid
is according to  \ `) formula (II); OH  O=S=0  Rn In
formula (1I), the phenyl ring is optionally
substituted with R ,which can be any aryl  substituent
described above, and n is any integer from 1 to 5. In
certain embodiments, R is  heteroalcyl, alkyl or
0hydrogen, and n is any integer from 1 to 5. In
further embodiments, R can be alkyl or hydrogen, and n
is any integer from I to 5. In some embodiments, R
is.lower  alkyl or hydrogen, and n is any integer from
I to 5. In particular embodiments, each R is
hydrogen. The preferred besylate salt of compound 101
is provided by formula (III): CI  L \ 0 I O CI faH 



/ NCI H O I [0044] Each salt of the invention can be
made from a preparation of compound 101 (see FIG. 1).
Compound 101 can be synthesized or obtained according
to any method  apparent to those of skill in the art.
In preferred embodiments, compound 101 is prepared
according to the methods described in detail in the
examples below, in U.S. Patent No. -13 WO 2005/033074
PCT/US2004/032552  6,583,157 and in international
patent publication WO 01/00579, the contents of which
are  hereby incorporated by reference in their
entireties. [0045] Alternatively, compound 101 can be
prepared by isolating a salt of compound  101 as
described below and converting such a salt of compound
101 to the neutral form by  treatment with an
appropriate base. For example, compound 101 can be
prepared by isolating  the hydrochloride salt of
compound 101 by filtration, then converting it to the
neutral form by  treatment with monobasic sodium
carbonate in ethyl acetate, or other suitable base. In
such  embodiments, the hydrochloride salt of compound
101 can be prepared by any method  known to one of
skill in the art. For example, the hydrochloride salt
of compound 101 can be  prepared by reacting
3,5-dichloro-4-(quinolin-3-yloxy)-phenylamine with
2,4-dichlorobenzenesulfonylchloride and hydrochloric
acid to yield 2,4-dichloro-N-[3,5-
dichloro-4-quniolin-3-yloxy)phenyl]-benzenesulfonamide
HCl as described in Example 7.  [0046] Exemplary
schemes for the synthesis of compound 101 from .
3-hydroxyquinoline are provided in FIGS. 2 and 3 and
are described in detail in the examples  below.
Compound 101 prepared by any method can be contacted
with an appropriate acid,  either neat or in a
suitable inert solvent, to yield the salt forms of the
invention. For example,  compound 101 can be contacted
with an appropriate benzenesulfonic acid to yield the
besylate salt forms of the invention. [0047] As shown
in detail in the examples below, the besylate salt of
compound 101,  and polymorphs thereof, display
surprisingly superior stability and hygroscopic
properties  when compared to other salts of compound
101. .6.2.2 Polymorphs [0048] The present invention
also provides polymorphs of compound 101, a potent
modulator of the PPARy receptor, having particular
utility for the treatment or prevention of  conditions
and disorders associated with energy homeostasis,
lipid metabolism, adipocyte  



differentiation and inflammation. In certain
embodiments, the polymorphs of the invention  are
polymorphs of the besylate salt of compound 101
described above. Compound 101 and  its preparation are
described above and in the examples below. [0049] Each
polymorph of the invention can be made from a
preparation of  compound 101 (see FIG. 1). Solid
compound 101 can be dissolved and then crystallized
from the solvent mixtures described below to yield the
polymorphic forms of the invention. -14 C WO
2005/033074 PCT/1JS2004/032552  In particular
embodiments of the invention, a besylate salt of
compound 101 can be dissolved  and then crystallized
from the solvent mixtures described below to yield the
polymorphic  forms of the invention [0050] In one
embodiment, the present invention provides Form I of a
besylate salt of  compound
101(2,4-Dichloro-N-[3,5-dichloro-4-(quinolin-3=yloxy)-
phenyl]- benzenesulfonamide benzenesulfonate salt). In
one embodiment, the Form I polymorph of  the besylate
salt of compound 101 has a melting point of about 180
C or greater, In a  particular, embodiment, the Form I
polymorph has a melting point between about 180 and
2000C. When anexemplary Form I polymorph was examined
by differential scanning  calonmetry according to the
methods described in the examples below, it had an
endotherin  at between about, 186.3 C and about 189:5
C and an enthalpy of fusion of between about  81.5 J/g
and about 89:9 J/g: In further embodiments, the Form I
polymorph of the besylate  salt of compound 101 has an
X-ray powder diffraction pattern similar to that of
FIG. 5 using  Cu Ka radiation. For example, particular
Form I,polymorphs of the invention have major  X-ray
powder diffraction pattern peaks at 7.0, 19.5, 22.0,
24.0, 24.5 and 28  20 using Cu Ka  radiation. In
certain embodiments, the Form I polymorph of the
invention has major X-ray  powder diffraction pattern
peaks at one, two, three, four, five or six of the
X-ray powder  diffraction pattern peaks at 7.0, 19.5,
22.0, 24.0,.24.5 and 28  20 using Cu Ka radiation. In
farther embodiments; the Form I polymorph of the
invention has both a melting point  between about 186
and 200.C and major X-ray powder diffraction pattern
peaks at one, two,  three, four, five or.six of the
X-ray powder diffraction pattern peaks at 7.0, 19.5,
22.0, 24:0,  24.5 and 28  20 using Cu Ka radiation. In
still further embodiments, the Form I polymorph  



of the invention has major infrared absorbance peaks
at one, two, three, four, or five of the  infrared
absorbance peaks at 1567, 1461, 913, 895, and 881 cm r
[0051] Form I, of the besylate. salt of compound 101
can be made by any method of  making Form 1 apparent
to those of skill in the art based upon the teachings
herein. In certain  embodiments, Form I can be
crystallized from ethanol solutions of compound 101
and a  hydrate. of benzenesulfonic acid. Preferably,
an ethanol solution of benzenesulfonc acid  hydrate
(Aldrich) can be added to solid compound 101 under
heat to complete solution;  cooling the solution
yields Form I. Form I can also be crystallized from
solutions of ethyl  acetate and ethanol as described
in the examples below. 15 WO 2005/033074
PCT/US2004/032552  [0052] In another embodiment, the
present invention provides Form II of the besylate
salt of compound
101(2,4-Dichloro-N-[3,5-dichloro-4-(quinolin-3-yloxy)-
phenyl] benzenesulfonamide benzenesulfonate salt). In
one embodiment, the Form II polymorph of  the besylate
salt of compound 101 has a melting point of about 230
C or greater. In a  particular embodiment, the Form II
polymorph has a melting point between about 230 and
240 C. An exemplary Form II of the besylate salt of
compound 101 displayed surprising  stability and had a
melting temperature of about 233 C. When an exemplary
Form II  polymorph was examined by differential
scanning calorimetry according to the methods in  the
examples below, it had an endotherm at about 233.7 C
and an enthalpy of fusion of  about 98.9 J/g. In
further embodiments, the Form II polymorph of the
besylate salt of  compound 101 has an X-ray powder
diffraction pattern similar to that of FIG. 9 using Cu
Ka  radiation. For example, particular Form II
polymorphs of the invention have major X-ray  powder
diffraction pattern peaks at 15, 19, 20.5, 23.5, 24.5,
25, 26.5, 29.5 and 30.5  20 using  Cu Ka radiation. In
certain embodiments, the Form II polymorph of the
invention has major  X-ray powder diffraction pattern
peaks at one, two, three, four, five, six, seven or
eight of the  X-ray powder diffraction pattern peaks
at 15, 19, 20.5, 23.5, 24.5, 25, 26.5, 29.5 and 30.5
20 using Cu Ka radiation. In certain embodiments, the
Form II polymorph of the invention  has both a melting
point between about 230 and 240 C and major X-ray
powder diffraction  pattern peaks at one, two, three,
four, five, six, seven or eight of the X-ray powder
diffraction  pattern peaks at 15, 19, 20.5, 23.5,
24.5, 25, 26.5, 29.5 and 30.5  20 using Cu Ka
radiation.  



In further embodiments, the Form II polymorph of the
invention has major infrared  absorbance peaks at one,
two, three, four, or five of the infrared absorbance
peaks at 1573,  1469, 1459, 912, and 859 cif I. [0053]
Form II of the besylate salt of compound 101 can be
made by any method  apparent to those of skill in the
art to make Form II based upon the teachings herein.
In  certain embodiments, Form II can be crystallized
from solutions of ethyl acetate and ethanol  as
described in the examples below. Preferably, Form II
of the besylate salt of compound 101 can be prepared
by adding an ethanol solution of benzenesulfonic acid
to solid compound  101 under heat. The reaction
suspension can bestirred under heat, then cooled under
further  stirring, which yields Form II of the
besylate salt of compound 101. -16 WO 2005/033074
PCT/US2004/032552  [0054] In certain embodiments the
present invention also contemplates obtaining  Form I
or 11 of a besylate salt of compound 101 by
crystallization of either of Forms I or lI of  the
besylate salt of compound 101 and conversion of the
crystallized form to the other form  (e.g.,
crystallization of Form I and conversion of Form Ito,
Form II) in soluti on" or in the solid  state. [0055]
As shown in detail in the examples below, the besylate
salt of compound 101  exhibits superior properties to
other acid addition salts of compound 101. The Form I
and  Form 11 polymorphs of the besylate salt of
compound 101, and p'olyrnorphs thereof, display
advantageous,stability and hygroscopicity for use in a
formulation for administration to  animals or humans.
Form 11 of the besylate salt of compound 101 is
preferred over Form I of ) the besylate':salt of
compound 101 because of its greater stability.  6.2.3
Compositions [0056] In another aspect, the present
invention provides pharmaceutical compositions  for
modulating PPARy activity in humans and animals. The
compositions comprise a salt or  polymorph of the
present invention and a pharmaceutically acceptable
diluent, excipient or  carver. In certain embodiments,
a pharmaceutical composition of the invention
comprises a  pure salt or polymorph of compound 101.
For example a pharmaceutical composition of the
invention can comprise pure Form I or pure Form II.
[0057] As used herein, a salt or polymorph that is
"pure", i. e., substantially free of  



other polymorphs, contains less than about 10% of one
or more other polymorphs, preferably  less than about
5% of one or more other polymorphs, more preferably
less than about 3% of  one or more other polymorphs,
most preferably less than about 1 % of one or more
other  polymorphs. [0058] The pharmaceutical
compositions for the administration of the salts or
polymorphs of this invention may conveniently be
presented in unit dosage form and may be  prepared by
any of the methods well known in the art of pharmacy.
All methods include the  step of bringing the active
ingredient into association with the carrier which
constitutes one or  more accessory ingredients. In
general, the pharmaceutical compositions are prepared
by  uniformly and intimately bringing the active
ingredient into association with a liquid carrier  or
a finely divided solid carrier or both, and then, if
necessary, shaping the product into the  desired
formulation. In the pharmaceutical composition the
salt or polymorph is included in -17 WO 2005/033074
PCT/US2004/032552  an amount sufficient to produce the
desired effect upon the process, condition or disease
to be  modulated, prevented, or treated. [0059] The
pharmaceutical compositions containing the active
ingredient may be in a  form suitable for oral use,
for example, as tablets, troches, lozenges, aqueous or
oily  suspensions, dispersible powders or granules,
emulsions, hard or soft capsules, or syrups,
solutions, or elixirs. Compositions intended for oral
use may be prepared according to any  method known to
the art for the manufacture of pharmaceutical
compositions and such  compositions may contain one or
more agents selected from the group consisting of
sweetening agents, flavoring agents, coloring agents
and preserving agents in order to provide
pharmaceutically elegant and palatable preparations.
Tablets contain the active ingredient in  admixture
with non-toxic pharmaceutically acceptable excipients
which are suitable for the  manufacture of tablets.
These excipients maybe, for example, diluents, such as
calcium  carbonate, sodium carbonate, lactose, calcium
phosphate or sodium phosphate; granulating  and
disintegrating agents, for example, corn starch, or
alginic acid; binding agents, for  example starch,
gelatin or acacia, and lubricating agents, for example
magnesium stearate,  stearic acid or talc. The tablets
may be uncoated or they may be coated by known
techniques  to delay disintegration and absorption in
the gastrointestinal tract and thereby provide a  



sustained action over a longer period. For example, a
time delay material such as glyceryl  monostearate or
glyceryl distearate may be employed. They may also be
coated by the  techniques described in U.S. Patent
Nos. 4,256,108, 4,166,452, and 4,265,874 to form
osmotic therapeutic tablets for controled release.
[0060] Formulations for oral use may also be presented
as hard gelatin capsules  wherein the active
ingredient is mixed with an inert solid diluent, for
example, calcium  carbonate, calcium phosphate, kaolin
or microcrystalline cellulose, or as soft gelatin
capsules  wherein the active ingredient is mixed with
water or an oil medium, for example peanut oil,
liquid paraffin, or olive oil. [0061] Aqueous
suspensions contain the active materials in admixture
with excipients  suitable for the manufacture of
aqueous suspensions. Such excipients are suspending
agents,  for example sodium carboxymethylcellulose,
methylcellulose, hydroxy-propylmethylcellulose, sodium
alginate, polyvinyl-pyrrolidone, gum tragacanth and
gum acacia; dispersing or wetting agents may be a
naturally-occurring phosphatide, for 18 C  WO
2005/033074 PCT/US20041032552 example lecithin, or
condensation products of an alkylene oxide with fatty
acids, for example  polyoxy-ethylene stearate, or
condensation products of ethylene oxide, with long
chain  aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products
of  ethylene oxide with partial esters derived from,
fatty acids and a hexitol such as  polyoxyethylene
sotbitol monooleate; or condensation products of
ethylene oxide with partial  esters derived from fatty
acids and hexitol anhydrides, for example polyethylene
sorbitan  monooleate. The aqueous suspensions may also
contain one or more preservatives, for  example ethyl,
or n-propyl, p-hydroxybenzoate, one or more coloring
agents,. one or more  flavoring agents, and one or
more sweetening agents, such as sucrose or saccharin.
[0062] Oily suspensions maybe formulated by suspending
the active ingredient in a  vegetable oil; for example
arachis oil, olive oil, sesame oil or coconut oil, or
in a mineral oil  such as liquid paraffin: The oily
suspensions may contain:a thickening agent, for
example  beeswax, hard paraffin or cetyl alcohol.
Sweetening agents such as those set forth above, and
flavoring agents may be added to provide a palatable
oral preparation. These compositions  



may be preserved by the addition of an anti-oxidant
such as ascorbic acid. [0063] Dispersible powders and
granules. suitable for preparation of an aqueous
suspension, by the addition of water provide the
active ingredient in admixture;-With a  dispersing-or
wetting agent, suspending agent and one or more
preservatives.. Suitable  dispersing;or wetting agents
and suspending agents are exemplified by those already
mentioned above. Additional excipients, for example
sweetening, flavoring and coloring  agents, may also
be present. [0064] The pharmaceutical compositions of
the invention may also be in the form of  oil-in-water
emulsions. The oily phase may be a vegetable oil, for
example olive oil or  arachis oil, or a mineral oil,
for example, liquid paraffin, or mixtures of these.
Suitable  emulsifying agents may be
naturally-occurringgums, for example, gum acacia or
gum  tragacanth, naturally-occurring phosphatides, for
example, soy bean, lecithin, and esters or  partial
esters derived from fatty acids; hexitol anhydrides,
for example, sorbitan monooleate;  and condensation
products of partial esters with ethylene oxide, for
example,  polyoxyethylene sorbitan monooleate. The
emulsions may also contain sweetening and  flavoring
agents. -19 WO 2005/033074 PCT/US2004/032552  [0065]
Syrups and elixirs may be formulated with sweetening
agents, for example  glycerol, propylene glycol,
sorbitol or sucrose. Such formulations may also
contain a  demulcent, a preservative and flavoring and
coloring agents. 100661 The pharmaceutical
compositions maybe in the form of a sterile injectable
aqueous or oleagenous suspension. This suspension may
be formulated according to the  known art using those
suitable dispersing or wetting agents and suspending
agents which  have been mentioned above. The sterile
injectable preparation may also be a sterile
injectable solution or suspension in a non-toxic
parenterally-acceptable diluent or solvent, for
example as a solution in 1,3-butane diol. Among the
acceptable vehicles and solvents that  may be employed
are water, Ringer's solution and isotonic sodium
chloride solution. In  addition, sterile, fixed oils
are conventionally employed as a solvent or suspending
medium.  For this purpose any bland fixed oil may be
employed including synthetic mono- or  diglycerides.
In addition, fatty acids such as oleic acid find use
in the preparation of  



injectables. [00671 The salts or polymorphs of the
present invention may also be administered in  the
form of suppositories for rectal administration of the
drug. These compositions can be  prepared by mixing
the drug with a suitable non-irritating excipient
which is solid at ordinary  temperatures but liquid at
the rectal temperature and will therefore melt in the
rectum to  release the drug. Such materials include,
but are not limited to, cocoa butter and polyethylene
glycols. [00681 For topical use, creams, ointments,
jellies, solutions or suspensions, etc.,  containing
the salts or polymorphs of the present invention are
employed. As used herein,  topical application is also
meant to include the use of mouth washes and gargles.
[00691 The pharmaceutical composition and method of
the present invention may  further comprise other
therapeutically active compounds as noted herein which
are usually  applied in the treatment or prevention of
the above mentioned pathological conditions.  6.2.4
Methods of Use [0070] In yet another aspect, the
present invention provides methods of treating
PPARy-mediated conditions or diseases by administering
to a subject having such a disease  or condition, a
therapeutically effective amount of a salt or
polymorph or composition of the  invention. The
subject can be an animal such as, for example, a
mammal, including, but not -20 - - ---------- ----- C
W0 2005/033074 PCTIUS2004/032552  limited to, a
primate (e.g, a human), a cow, a sheep, a goat, a
horse, a dog, a cat, a rabbit, a  rat, a mouse, and
the like [0071] Depending on the biological
environment (e.g;, cell type, pathological  condition
of the host, etc.), these compounds-can activate or
block the actions of PPAR'. By  activating, i.e.,
agonizing, the PPARryreceptor, the compounds will find
use as- therapeutic :  agents capable of modulating
conditions mediated by the PPARyreceptor: As noted
above,  examples of such conditions include type II
diabetes. -Thus,PPARyreceptor agonists can be  used to
treat conditions including type II diabetes.
Additionally, the compounds are useful  



for the prevention and treatment of complications of
diabetes (e.g.; neuropathy,etinopathy,
glomerulosclerosis,,and cardiovascular disorders), and
preventing or treating hyperlipidelinia.  Still
further, the compounds are useful for the
modulation.of inflammatory conditions which  most
recently have .been found to be controlled by PPARy
(see, Ricote.;et al:Nature 391:79- 82 (1998) and hiang
et aL, Nature 391:82-86 (1998)). Examples of
inflammatory conditions  include rheumatoid arthritis
and atherosclerosis:. Compounds that act via
antagonism of  PPARy.are useful for: treating obesity,
hypertension, hyperlipidemia, hypercholesterolemia,
hyperlipoproteinemia, and metabolic disorders. [0072]
In therapeutic use for the treatment of obesity,
diabetes, inflammatory  conditions-or other conditions
or disorders mediated by PPARy, the, compounds
utilized m  the pharmaceutical method of the invention
are administered at the initial dosage of about  0.001
mg/kg to about 100 mg/kg daily. A daily dose range. of
about 0.1 mg/kg to about 10.  mg/kg is preferred. The
dosages, however, may be varied depending upon the
requirements  of the patient, the severity of the
condition being treated, and the compound being
employed.  Determination of the proper dosage for a
particular situation is within the skill of the
practitioner. Generally, treatment is initiated with
smaller dosages which are less than the  optimum dose
of the compound. Thereafter, the dosage is increased
by small increments  until the optimum effect under
the circumstances is reached. For convenience, the
total daily  dosage may be divided and administered in
portions during the day, if desired: [0073] Depending
on the disease to be treated and the subject's
condition, the  polymorphs of the present invention
maybe administered by oral; parenteral (e.g.,
intramuscular, intraperitoneal, intravenous, ICV,
intracistemal injection or infusion,  subcutaneous
injection, or implant), inhalation spray, nasal,
vaginal, rectal, sublingual, or -21 WO 2005/033074
PCT/US2004/032552  topical routes of administration
and may be formulated, alone or,together, in suitable
dosage  unit formulations containing conventional
non-toxic pharmaceutically acceptable diluents,
excipients or carriers appropriate for each route of
administration. [0074] In the treatment or prevention
of conditions which require PPARyreceptor  modulation
an appropriate dosage level will generally be about
0.001 to 100 mg per kg  patient body weight per day
which can be administered in single or multiple doses.



Preferably, the dosage level will be about 0.01 to
about 25 mg/kg per day; more preferably  about 0.05 to
about 10 mg/kg per day. A suitable dosage level may be
about 0.01 to 25  mg/kg per day, about 0.05 to 10
mg/kg per day, or about 0.1 to 5 mg/kg per day. Within
this  range the dosage maybe 0.005 to 0.05, 0.05 to
0.5, or 0.5 to 5.0 mg/kg per day. For oral
administration, the compositions are preferably
provided in the form of tablets containing 1.0  to
1000 milligrams of the active ingredient, particularly
1.0, 5.0, 10.0, 15.0, 20.0, 25.0, 50.0,  75.0, 100.0,
150.0, 200.0, 250.0, 300.0, 400.0, 500.0, 600.0,
750.0, 800.0, 900.0, and 1000.0  milligrams of the
active ingredient for the symptomatic adjustment of
the dosage to the  patient to be treated. The
polymorphs may be administered on a regimen of 1 to 4
times per  day, preferably once or twice per day.
[0075] It will be understood, however, that the
specific dose level and frequency of  dosage for any
particular patient may be varied and will depend upon
a variety of factors  including the activity of the
specific polymorph employed, the metabolic stability
and length  of action of that polymorph, the age, body
weight, general health, sex, diet, mode and time of
administration, rate of excretion, drug combination,
the severity of the particular condition,  and the
host undergoing therapy. [0076] The salts and
polymorphs of the present invention can be combined
with other  compounds having related utilities to
treat or prevent metabolic disorders and inflammatory
conditions, complications thereof and pathologies
associated therewith (e.g., cardiovascular  disease
and hypertension). In many instances, administration
of the subject compounds or  compositions in
conjunction with these alternative agents enhances the
efficacy of such  agents. Accordingly, in some
instances, the present compounds, when combined or
administered in combination with, e.g., anti-diabetic
agents, can be used in dosages which are  less than
the expected amounts when used alone, or less than the
calculated amounts for  combination therapy. -22 C WO
2005/033074 PCT/US2004/032552  [0077] For example,
suitable agents for combination therapy include those
that are  currently commercially available and those
that are in development or will be developed.
Exemplary agents useful in the treatment of metabolic
disorders include, but are not limited  



to: (a) anti-diabetic agents such as insulin,
sulfonyiureas (e.g., meglinatide, tolbutamide;
chlorpropan ide, acetohexam de, tolazamide, glyburide,
glipizide and glimepiride), biguan des, e.g., metformm
(Glucophage(r)), a glucosidase
inhibitors(aca-rbose'),'  thiazolidinone compounds;
e.g. rosiglitazone (Avant is(r); troglitazone
(Rezulin(r)) and  pioglitazone (Actos(r)); (b) th
adrenergicreceptor agonises, leptin or derivatives
thereof and  neuropeptide Y antagonists; (c) bile acid
sequestrauts cholestyramine and colestipoi),
HMG-CoAreIductase inhibitors, e.g., statins (e.g.,
lovastatin atorvastatin, fluvastatin;  pravastatin and
simvastatin); mcotihic acid (niacin), fibnc acid
derivatives (e.g: gemfibrozil  and clofibrate) and
nitroglycerin: Exemplary agents useful in the
treatment of inflanunatory  conditions include, but
are not limited`to: (a) non-steroidal antiinflanmatory
agents  (NSAIDs) such at propionic acid derivatives
(e.g., alminoprofen, benoxaprofen, bucloxic
acid,carprofen,fenbufen,fenoprofen,fluprofen,flurbipro
fen,ibuprofen,indoprofen;  ketoprofen, miroprofen,
naproxen, oxaprozin, pirprofen, pranoprofen, suprofen
tiaprofenic  acid and tioxaprofen) acetic acid
derivatives (e.g, indomethacin, acemetacin,
alclofenac,  clidanac, diclofenac, fenclofenac,
fenclozic acid, fentiazac, furofenac, ibufenac,
isoxepac,  oxpinac, lgndac, tiopinac, tolmetin,
zidometacinand zomepirac), fenamic acid derivatives
(e.g., flufenamic acid, meclofenarnie. acid, mefenanuc
acid; niflumic acid andtolfenarnic  acid),
biphenylcarboxylic acid derivatives (e.g. diflunisal
and flufenisal), oxicams (e.g.,  isoxicam, pnoxicam
sudoxicam and tenoxican), salicylates (e.g., acetyl
salicylic acid and  sulfasalazine) and the pyrazolones
(e.g., apazone, bezpiperylon, feprazone, mofebutazone,
oxyphenbutazone and phenylbi tazone); (b)
cyclooxygenase-2 (COX-2) inhibitors such as  celecoxib
(Celebrex(r)) and rofecoxib (Vioxx(r)) and (c)
inhibitors of phosphodiesterase type  IV (PDE-IV). The
weight ratio of the polymorpb of the present invention
to the second  active ingredient maybe varied and,
will depend upon the effective dose of each
ingredient.  Generally, an effective dose of each will
be used. Thus, for example, when a polymorph of  the
present invention is combined with an NSAID the weight
ratio of the polymorph of the  present invention to
the NSAID will generally range from about 1000:1 to
about 1:1000,  preferably about 200:1 to about 1:200.
Combinations of a salt or polymorph of the present -23
WO 2005/033074 PCT/US2004/032552  invention and other
active ingredients will generally also be within the
aforementioned range,  



but in each case, an effective dose of each active
ingredient should be used. [0078] In certain
embodiments, the salts and polymorphs of the invention
maybe  used to treat or prevent a variety of other
indications. Such indications include, but are not
limited to, metabolic conditions such as diabetes
(including type I and type II diabetes),
hypertension, angina pectoris, dyslipidemia (including
hypertriglyceridemia,  hyperlipoproteinemia, and
hypercholesterolemia), gout, nephropathy and other
renal diseases  secondary to diabetes, diabetic
neuropathy, other insulin-resistance-related diseases,
polycystic ovarian syndrome, glucocorticoid-induced
insulin resistance, obesity, bone  disorders,
female-specific conditions (including excessive
climacteric uterine bleeding), and } acne;
neurological disorders such as Alzheimer's disease,
neuroinflammation, ischemic  stroke, closed-head
injury, and multiple sclerosis; proliferative
disorders such as  atherosclerosis, restenosis, colon
cancer., prostate cancer, breast cancer, liposarcoma,
epithelial cell cancers, uroepithelial cancer, and
other cancers; and inflammatory or immune  disorders
such as rheumatoid arthritis, inflammatory bowel
disease, colitis, Crohn's disease,  macular
degeneration, other inflammatory disorders, and other
immune disorders. Rationales  suggesting the utility
of the salts and polymorphs of the present invention
for treating or  preventing such indications are
discussed below. [0079] PPARy modulators are believed
useful to treat obesity because PPARy  agonists
promote adipocyte differentiation and fat
accumulation. PPARy modulators also  block normal
hormone-mediated differentiation of preadipocytes into
adipocytes. (See  Wright et al., J. Biol. Chem.
275(3):1873-1877 (2000).) PPARy agonists can inhibit
expression of ob gene (leptin production) in mature
adipocytes. It therefore follows that  PPARy
modulators will increase leptin production with
ensuing decrease in appetite and food  consumption.
(See Sinha et al., Metab. Clin. Exp., 48(6):786-791
(1999).) Further,  hyperleptinemia conditions induced
with a PPARy modulator in rats result in
downregulation  of PPARy expression and upregulation
of fatty acid-oxidizing enzymes. These effects are
accompanied by a reversal of adipocyte
differentiation. [00801 Moreover, PPARy agonists
upregulate UCP2 expression in adipocytes and  skeletal
muscle, resulting in increased energy expenditure.
(See Viguerie-Bascands et al.,  Biochem. Biophys. Res.
Commun. 256(1):138-141 (1999) and Camirand et al., -24



C_._ L ' WO 2005/033074 = PCTIUS2004/032552
Endocrinology 139(1):428-431 (1998).) PPARyis critical
for controlling expression of  UCP2 and UCP3 in
adipose tissue. (See Kelly et al., Endocrinology
139(12):4920-4927  (1998)) Taken together, these
results suggest that relatively short-term treatment
with high  dose of PPARy modulator will have
long-lasting effects on obesity, conventional
treatments  of obesity reduce fat content in mature
adipocytes but leaves them with lipogenc enzymes
capable of rapid resynthesis of fat. Such rapid
resynthesis is likely-to be responsible for  treatment
failure. (See Zhou et aL, Proc. Natl. Acad..Sci. USA
96(5):2391-2395,(1999).)  [0081] PPARymodulators are
believed useful for treatment of hypertension because
PPARy agonists suppress endoth6n-1 `secretion by
vascular endothelial cells' and result in  decreased
blood pressure. (See Satoh et al, Biochem. Biophys.
Res. Commun 254 (3):757- 763 (1999) and Rob. et al.,
Clin Exp. Pharmacolc Physiol 26(7):558-560(1999).)
PPARy  agonists also decrease blood pressure in
various models of hypertension. (See Komers et al.,
Physiol. Res. (Prague) 47(4):215-225 (1998).) [0082]
PPARymodulators'are believed useful for treatment of
lipid disorders because  PPARy ha s been implicated in
systemic glucose and lipid homeostasis. (See Kliewer
et al.,  Curr. Opin. Genet. Dev. 8(5):576-581 (1998).)
PPAR'y agonists also improve  hypertriglyceridemia
(See. Berger et a1.,. J. Biol. Chem. 274(10):6718-6725
(1999).) Further,  PPARy agonists.are
antihyperlipideni c. (See Henke et at., J Med. Chem;
41(25);5020-5036  (1998).) F.ially, a PPARy activator
has been shown to increase high-density lipoprotein
(HDL) in a dose-dependent manner and to decrease VLDL,
LDL and :triglycerides. (See  Bisgaier et al., S.
Lipid Res. 39(1):17-30 (1998):) [0083] PPARymodulators
are believed useful for treatment of atherosclerosis
because activated monocytes/macrophages express
PPARyandPPARy activation  downregulates the induced
macrophage production of IL-1 and TNFa This implies a
potential role for PPARyin atherosclerosis.
(SeeMcCarty et al:, J. Med. Food 1 (3):217-226
(1999).)  In addition, PPAR' mediates the effects of
non-esterified fatty acids (NEFA) on  smooth muscle
cells, which alter the extracellular matrix in
theintima of small and large  arteries. These changes
can lead to increased deposition of LDL and may be
associated with  the etiology of atherosclerosis.
Modulators of PPARy can affect this process. (See
Olsson et  



aL, Diabetes 48(3):616-622 (1999).) -25 WO 2005/033074
PCT/US2004/032552  [0084] Further, PPARy agonists
inhibit proliferation, hypertrophy and migration of
vascular smooth muscle cells induced by growth
factors. These processes are crucial in the
development of vascular remodeling and
atherosclerosis. PPARy is involved in negative
regulation of monocyte/macrophage function in
atherosclerotic plaques and regulates  expression of
matrix metalloprotease-9, an enzyme implicated in
plaque rupture. In this case,  a PPARy agonist may be
useful. (See Marx et al., Am. J. Pathol. 153(1):17-23
(1998) and  Shu et al., Biochem. Biophys. Res. Commun.
267(1):345-349 (2000).) PPAR'yis expressed  in
macrophage foam cells of human sclerotic lesions. (See
Ricote et al., Proc. Natl. Acad. Sci.  USA
95(13):7614-7619 (1998).) PPARyis also expressed in
atherosclerotic plaques and in  endothelial cells. In
endothelial cells, PPARy agonists markedly attenuate
the TNFa-induced  expression of VCAM-1 and ICAM-1
(vascular cell adhesion molecules) in vitro. PPARy
agonists significantly reduce monocyte/macrophage
homing to atherosclerotic plaques in  apoE-deficient
mice. These effects combined may have beneficial
effects in modulating  inflammatory response in
atherosclerosis. (See Pasceri et al., Circulation
101(3):235-238  (2000).) [0085] Finally, human genetic
evidence also suggests that PPARy plays a significant
role in atherogenesis, independent from effects on
obesity and lipid metabolism, possibly via  a direct
local vascular wall effect. (See Wang et al.,
Cardiovasc. Res. 44(3):588-594 (1999).)  In the past
year, there has been a significant increase in
research implicating PPARy in  macrophage biology,
cell cycle regulation and atherosclerosis,
particularly as a regulator of  monocyte/macrophage
function. (See Ricote et al., J. Leukocyte Biol.
66(5):733-739 (1999).)  [00861 PPARymodulators are
believed useful for treatment of bone disorders
because  TZDs inhibit in vitro bone nodule formation
and mineralization. (See Johnson et al.,
Endocrinology 140(7):3245-3254 (1999).)
PPARypolyniorphism affects bone mineral  density in
postmenopausal women. (See Ogawa et al., Biochem.
Biophys. Res. Commun.  260(1):122-126 (1999).) TZDs
are potent inhibitors of bone resorption in vitro.
Thus, TZDs  may suppress bone resorption in diabetic
patients and prevent bone loss. (See Okazaki et al.,
Endocrinology 140(11):5060-5065 (1999).) Short-term
treatment of diabetic patients with  



TZD decreases bone turnover. This effect is noted
before significant improvement on  glucose metabolism,
suggesting that effect operates directly on bone. Dual
effects on glucose -26 WO 2005/033074
PCT/US2004/032552  and bone metabolism may, lead to
spared bone mass in diabetic patients. (See Okazaki et
al.,,  Endoor. J. (Tokyo) 46(6)795-801(1999)i) [00871
PPAR'ymodulators are believed useful for treatment.of
female-specific  conditions because PPARyy agonists
can be used.to inhibit excessive climacteric uterine
bleeding in women. (See Urban.et al., WO 98/39006.)
[00881 PPAR'ymodulators are believed useful for
treatment of acne because PPARy  is implicated in the
differentiation of sebocytes. PPARy agonists may be
used in the  treatment of acne, other skin disorders
associated with differentiation of epidermal, cells,
or  other proliferative diseases of the skin. (See
Rosenfield.et aL, Dermatology (Basel)  196(1):43-46
(1998); Rivier et at, FR 2773075A 1;and Pershadsingh
et al., U.S. Patent No.  5,981,586.) [00891
PPAR"'ymodulators are believed useful for treatment of
disorders relating to  cellular proliferation
because'in combination with a retinoid-X receptor
agonist, a PPARy  agonist reduces uncontrolled cell
proliferation, including cancer,.restenosis and
atherosclerosis. PPAR y agonists, either alone or in
combination with known agents, may  reduce:
proliferative response seen following angioplasty,
vessel transplant or endarectomy.  [00901
PPARymodulators are believed useful for treatment` of
Alzheimer's Disease  because PPARy agonsts inhibit
b-amyloid stimulated secretion of proinflammatory
products  by microgliu and nionocytes that are
responsible for neurotoxicity and astrocyte
activation.  They: also arrest differentiation of
monocytes into activated macrophages, and inhibit b
amyloid-stimulated expression of IL-6, TNFa and
cyclooxygenase-2, (See Combs et al., J.  Neuroscience
20(2):558-567 (2000).) In temporal cortex from
patients diagnosed with  Alzheimer's Disease,
cyclooxygenase-1,:cyclooxygenase-2 and PPARy levels
were  increased.: Certain agents that activate PPARy
inhibit COX-2 expression in glial cells. (See
Kitamura et al., Biochem. Biophys. Res. Commun;
254(3):582-586 (1999).) In addition,  PPARy agonists
protect cerebellar granule cells from cytokine-induced
apoptotic death by  inhibition of iNOS. (See Heneka et
al., J. Neuroimmunol. 100(1-2):156-168 (1999).) 



Finally, activated monocytes/macrophages express
PPARyy and PPARy activation  downregulates induced
macrophage: production of IL-1 and TNFa. This process
is potentially  implicated in Alzheimer's Disease.
(See McCarty etal., J. Med. Food 1(3):217-226 (1999).)
-27 WO 2005/033074 PCT/US2004/032552  [0091]
PPARymodulators are believed useful for treatment of
neuroinflammation  because PPARy agonists inhibit LPS
and IFN-g induced expression of iNOS by glial cells.
(See Kitamura et aL, Neurosci. Lett. 262(2):129-132
(1999).) Also, PPARy ligands may be  relevant for
other disorders associated with neuroinflammation,
such as ischemic stroke,  closed-head injury, and
multiple sclerosis. [0092] PPARymodulators are
believed useful for treatment of certain cancers
because anti-angiogenic effect of PPARy agonists are
mediated by apoptotic stimulus on  endothelial cells.
(See Bishop-Bailey et at, J. Biol. Chem.
274(24):17042-17048 (1999).)  Also, PPARy agonists
induce terminal differentiation and growth arrest of
human colon  cancer cells. (See Kitamura et at, Jpn.
J. Cancer Res. 90(l):75-80 (1999) and Sarraf et at,
Nat. Med. (NY) 4(9):1046-1052 (1998).) PPARy agonists
also enhance the anti-proliferative  effects of
retinoic acid on human colon cancer cells. (See
Brockman et at, Gastroenterology
115(5):1049-1055(1998).) In addition, a particular
PPARy agonist has potent anti-tumor  effects against
human prostate cancer in vitro and in vivo. (See
Kubota et at, Cancer Res.  58(15):3344-3352 (1998).)
[0093] PPARy agonists can also inhibit proliferation
of cultured human breast tumor  cells and induce
apoptosis. Effects are also seen in vivo in mice. (See
Elstner et at, Proc.  Natl. Acad. Sci. USA
95(15):8806-8811 (1998).) PPARy agonists can induce
terminal  differentiation of malignant breast
epithelial cells. (See Mueller et at, Mol. Cell
1(3):465-470  (1998) and Yee et at, Int. J. Oncol.
15(5):967-973 (1999).) PPARy agonists are useful in
the  treatment of liposarcomas. (See Evans et at, WO
98/29120.) PPARy is highly expressed in  all human
transitional epithelial cell cancers, including
uroepithelial human cancers. PPARy  agonists induce
differentiation and inhibit proliferation. (See Guan
et at, Neoplasia (NY)  1(4):330-339(1999).) Finally,
differentiation of many cell types (hepatocytes,
fibroblasts,  adipocytes, keratinocytes, myocytes, and
monocyte/macrophages) involves PPARy.  Therefore,
PPARy modulators may play a role in treating
malignancies that result from these  



and other cell types. (See Varmecq et at, Lancet
354(9173):141-148 (1999).) [0094] PPARy modulators are
believed useful for treatment of inflammatory or
immune disorders because PPARy is markedly upregulated
in activated macrophages.  PPARy is implicated in
negative regulation of monocyte/macrophage function,
including  generation of inflammatory cytokines and
expression of iNOS, gelatinase B and scavenger -28 WO
20051033074 PCT1US20047032552  receptor A. Therefore,
PPAR7'agonists may be of value: (See Marx et al., Am.
J. Pathol.  153(1):17-23 (1998).): Incremental
therapeutic benefit of NSAIDs (some of which activate
PPARy) in the treatment of rheumatoid arthritis maybe
mediated via PPARy activation:. (See  Jiang et al.,
Nature 391(6662):82-86 (1998).) PPARy agonists inhibit
iNOS production by  activated macrophages. PPARy
agonists may accordingly be useful, (See Colville-Nash
et  al., J. Immunol. 161(2):978-984 (1998).) [0095] In
addition, PPARyagonists attenuate antigen-induced;
cytoldneproduction by  bone-marrow-derived mast cells.
(See Sugiyama et al., FEBS Lett. 467(2-3):259-262
(2000).)  Recently, an immunomodulatory role for
PPARyhas been described in cells critical to"the
innate immune system, including monocytes and
macrophages. PPARy agonists mediate  significant
inhibition of proliferative responses of helper
T-cellclones and freshly isolated  splenocytes. Thus,
IL-2 production by the T-cell clones is inhibited by
PPARy agonists,  which accordingly may have utility as
immunosnppressants. (See Clark et al., J. humunol.
164(3):1364-1371 (2000).) PPARyis also implicated as a
regulator, of monocyte/macrophage  function. (See
Ricote et al., J. Leukocyte Biol.
66(5):733-739(1999).) PPARy expression in  white blood
cells may play a role in host response to acute
inflammatory challenge and may  prove to be an
important target for anti-inflammatory control. (See
Leininger et al., Biochem.  Biophys. Res. Commun.
263(3):749-753 (1999).) [0096] ,. Morevoer, PPARy
activators may help limit chronic inflammation
mediated  by vascular cell adhesion molecule VCAM-1
and monocytes. (See Jackson et al.,  Arterioscler.
Thromb. Vasc. Biol. 19(9):2094-2104 (1999).)
PPARyagonists also markedly  reduce colonic
inflammation in a mouse model of inflammatory bowel
disease (]BD).  PPAR-y agonists may be useful in
treating colitis and Crohn's disease. (See Su et al.,
J. Clin.  Invest. 104(4):383-389 (1999)) 



[0097] Finally, PPARy modulators are believed useful
for treatment of optical  disorders such as macular
generation because the anti-angiogenic affect of PPARy
agonists is  mediated by apoptotic stimulus on
endothelial cells. This suggests that such agonists
may be  useful in the treatment of macular
degeneration. (See Bishop-Balley et al., J. Biol.
Chem.  274(24):17042-17048 (1999).) [0098] In
particularly preferred embodiments, the present
methods are directed to the  treatment or prevention
of type II diabetes using a salt or polymorph of the
invention either  -29 WO 2005/033074 PCT/US2004/032552
alone or in combination with a second therapeutic
agent selected from anti-diabetic agents  such as
insulin, sulfonylureas (e.g., meglinatide,
tolbutamide, chlorpropamide,  acetohexamide,
tolazamide, glyburide, glipizide and glimepiride),
biguanides, e.g., metformin  (Glucophage(r)),
a-glucosidase inhibitors (acarbose), thiazolidinone
compounds, e.g.,  rosiglitazone (Avandia(r),
troglitazone (Rezulin(r)) and pioglitazone (Actos(D).
When used in  combination, the practitioner can
administer a combination of the therapeutic agents, or
administration can be sequential. 7. EXAMPLES [0099]
Reagents and solvents used below can be obtained from
commercial sources  such as Aldrich Chemical Co.
(Milwaukee, Wis., USA). 'H-NMR spectra were recorded
on  a Varian Gemini 400 MHz NMR spectrometer.
Significant peaks are tabulated in the order:  number
of protons, multiplicity (s, singlet; d, doublet; t,
triplet; q, quartet; in, multiplet; br s,  broad
singlet) and coupling constant(s) in Hertz (Hz).
Electrospray ionization (ESI) mass  spectrometry
analysis was conducted on a Hewlett-Packard 1100 MSD
electrospray mass  spectrometer using the HP 1100 HPLC
for sample delivery. [00100] Mass spectrometry results
are reported as the ratio of mass over charge. The
compound was dissolved in methanol at 0.1 mg/mL and 1
microliter was infused with the  delivery solvent into
the mass spectrometer, which scanned from 100 to 1500
daltons. The  compound could be analyzed in the
positive ESI mode, using 1:1 acetonitrile/water with
1%  acetic acid as the delivery solvent. The compound
could also be analyzed in the negative ESI  mode,
using 2 mM NH4OAc in acetonitrile/water as delivery
solvent. 



[00101] X-ray powder diffraction analysis was
performed using a Shimadzu XRD- 6000 X-ray powder
diffractometer using Cu Ka radiation. The instrument's
fine focus X-ray  tube voltage and amperage were set
to 40 kV and 40 mA, respectively. The divergence and
scattering slits were set at 1, and the receiving slit
was set at 0.15mm. Diffracted radiation  was detected
by a NaI scintillation detector. A theta-two theta
continuous scan at 3/min (0.4  sec/0.02 step) from 2.5
to 40 20 was used. A silicon standard was analyzed to
check the  instrument alignment. Data were collected
and analyzed using XRD-6000 v. 4.1 [00102] In certain
experiments, differential scanning calorimetry was
performed using  a TA instruments differential
scanning calorimeter 2920 calibrated with an indium
standard.  Samples were placed in aluminum sample pans
and covered. Samples were equilibrated at  -30 C C: WO
2005/033074 PCT/US20041032552  25C and heated under a
nitrogen purge at a controlled rate of 10 C/min up to
a final  temperature of 350G. [00103] In other
experiments, differential scanning calorimetry was
performed using a  TA instruments Q100 differential
scanning calorimeter. Samples were placed in aluminum
sample pans and covered.' Samples were equilibrated at
25C and heated under a nitrogen  purge at a controlled
rate of 10 C/min up to a final temperature of 250C.
[001041 Moisture sorption/desorption data were
collected on a VTI SGA-100 Vapor  Sorption Analyzer
Sorption'and desorption data were collected over a
range of 5% to 95%  relative humidity ("RH") at 10% RH
intervals under nitrogen purge. Samples were not dried
prior to analysis. Equilibrium criteria used for
analysis were less than 0.0100% weight i change in 5
minutes, with a maximum equilibration time of 3 hours
if the weight criterion  was not met. Data were not
corrected for the initial moisture content of the
samples. NaCI  and PVP were used as calibration
standards. [00105] Scanning electron microscopy (SEM)
was performed using an FEI Quanta 200  scanning
electron microscope. A large field detector was used
under low vacuum mode. The  pole piece of the
instrument was equipped with an electron secondary
detector cone. Beam  voltage ranged from 4.7 - 5.0 kB,
and the chamber pressure ranged from 69.3 to 118.7 Pa.
Image resolution was 1024 x 948. Samples were prepared
for analysis by placing a small  



amount on carbon tape mounted on an aluminum stub. The
instrument was calibrated for  magnification using
NIST standards. Data was collected using xTm, build
number 1564 and  analyzed using XT Docu (v. 3.2).
Magnification reported on SEM images was calculated
upon initial data acquisition. [00106] The solid-state
infrared (IR) spectra were obtained using a
Perkin-Elmer 1600  infrared spectrometer: The compound
was dispersed at approximately 1% in a KBr pellet.
7.1 EXAMPLE 1: SYNTHESIS OF COMPOUND 101 [00107] This
example provides an exemplary synthesis of compound
101. Alternate  methods of synthesizing compound 101,
including methods of synthesizing acid addition  salts
of compound 101 are. described below; still other
alternate synthetic methods will be  apparent to those
of skill in..the art. -31 WO 2005/033074
PCT/US2004/032552  NO2 CI 4 CI  OH
1,2,3-trichloro5-nitrobenzene N Cesium carbonate, DMF,
65 C N  I LI  NH2 NH4CI Cl 0 Cl
2,4-dichlorobenzenesulfonyl chloride  Fe \ N
ethanol/THF/HZ  ref lux III CI  0 O CI  N CI H O CI
101
3-(2,6-Dichloro-4-nitro-phenoxy)-3,4-dihydro-quinoline
(II) [00108] 3-Hydroxyquinoline (I) (prepared
according to the procedure of Naumann et.  al.,
Synthesis 4:279-281 (1990)) (3 g) and
1,2,3-trichloro-5-nitrobenzene (4.7 g) were  



dissolved in DMF (80 mL) and heated with cesium
carbonate (7.4 g) for 2 h at 60C. The  reaction was
poured into ice/water (500 mL). The resulting
off-white precipitate was  collected by filtration and
rinsed with hexane to afford compound II as a solid
(6.9 g) suitable  for use in the next reaction.
[00109] 1H NMR in CDCI3 5 8.863 (d, J=2.2 Hz, 111),
8.360 (s, 2H), 8.106 (d, J=8.6  Hz, 113), 7.646 (m,
211), 7.529 (d, J=8.6 Hz, 1H), 7.160 (d, J=2.2 Hz,
1H).
3,5-Dichloro-4-(3,4-dihydro-quinolin-3-yloxy)-phenylam
ine (III) [00110] To a solution of compound II (6.9 g)
in ethanol/THF/water (ratio 40:20:10)  was added
ammonium chloride (3.3 g) and powdered iron (3.4 g).
This mixture was heated to  reflux for 5 h. The hot
mixture was then filtered through Celite and
concentrated. The residue  was dissolved in ethyl
acetate and washed with saturated NaHCO3 solution
followed by water  -32 c c: WO 2005/033074
PCT/1JS2044/032552  and then brine. The solution was
dried over magnesium sulfate and concentrated to
afford  compound III as an off-white solid (5.6 g).
[00111] 1H NMR in (DMSO) S 8.846 (d, J=2.9 Hz, 111),
8.010 (m, 111), 7.915 (m,  1H), 7.645 (m,1H), 7.560
(in,1H), 7.401 (d, J=2.9 Hz, 111), 6.778 (s,211),
5.762 (s, 211):
2,4-Dichloro-N-[3,5-diehloro-4-(quinolin-3-yloxy)-phen
yl]-benzenesulfonamide (101)  [001121 Treatment of the
aniline III with 2,4-dichlorobenzenesulfonyl chloride
according to conventional methods gave compound 101
[001131 1H NMR(d6 -acetone) S 9.9 (111, brs), 8.794
(111 d, J 2.9 Hz), 8.23 (111, d,  J=8.4 Hz), 8,035
(111, br d, J=8.4 Hz), 7.793 (1H, d, J=1.5 Hz),
7.78(1H, m), 7,62-7.70(211,  m), 7.57 (111, td,
7=6.8,1.2 Hz), 7 476 (211, s), 7.364 (111, d, J=2.6
Hz). MS (M-H) 511.0. 7.2 EXAMPLE 2: PPARt L`IGAIVD
$INDING [00114] Using methods similar to Lehmann et
al., J Biol. Chem. 270:12953-12956  (1995), compound
101, prepared according to Example 1 'exhibited an
IC50 of less than 1 pM  in a PPARy ligand binding
assay utilizing [311]-BRL "49653 as the Yadioligand
7.3 EXAMPLE 3: CRYSTALLIZATION OF  AN HCL SALT OF
COMPOUND"101 [00115] Compound 101 was recrystallized
as an HCl salt. Compound 101 prepared  



according to"Example 1, except that an SnC12 reduction
was used for reduction of  compound II to compound
III, was suspended in -3.5 L warm ethanol. About 240
nil 21%  NaOEt in ethanol was added to forma complete
solution. 'A solution of 145 ml of concentrated HCl (-
3eq) in 450 nil of ethanol was added to the warm
solution and allowed  to slow cool to room
temperature:' The solid precipitate was collected by
vacuum filtration.  The product was slurried in water
(2 L) and recollected by filtration. After air drying,
the  product was dried under vacuum at 70C to constant
weight of 311 g. The anyhydrous HCl  salt of compound
101 was confirmed byNMR and CHN. [00116] HCl salts of
compound 101 formed small rhomboid crystals or
needles. SEM  showed plates or prismatic particles.
DSC showed varying endothermal events of, for
instance, 125.2, 161.5, 222.6, 190.3, 224.9, 235.6,
242.4 and 182 C; endothermic events  were broad, and
enthalpies of fusion could not be calculated. XRPD
showed crystalline or  partially crystalline
particles. 33 - --- ------- WO 2005/033074
PCT/US2004/032552  7.4 EXAMPLE 4: CRYSTALLIZATION OF
AN HBR SALT OF COMPOUND 101 [00117] Compound 101 was
recrystallized as an HBr salt. A solution of 0.98g 48%
HBr (3 eq) in ethanol (3 ml) was added to a solution
of the free base form of compound 101  (1 g) in
ethanol (20 mL). For this example, compound 101 was
prepared according to  Example 1, except that an SnCl2
reduction was used for reduction of compound II to
compound IH. The resulting clear solution was placed
in an ultrasonic bath until a white  precipitate
formed. After standing at room temperatue for 10
minutes, the suspension was  heated to reform a clear
solution. This solution was allowed to cool slowly in
a jacketed flask  overnight. Solids (0.829g) were
collected by vacuum filtration and dried to constant
weight  under vacuum. The HBr salt of compound 101 was
confirmed by NMR and CHN. [00118] HBr salts of
compound 101 formed crystals, and SEM showed plates.
DSC  showed endothermal events of 255.4 and 261.7 C
from a single sample, and an enthalpy of  fusion of
158.5 J/g. One or both endothermal events could have
been due to sample melting.  XRPD showed crystalline
or partially crystalline particles. 



7.5 EXAMPLE 5: CRYSTALLIZATION OF A TOSYLATE SALT OF
COMPOUND 101 [00119] Compound 101 was recrystallized
as a tosylate salt. A solution of  p-toluenesulphonic
acid monohydrate (4.5g, 2 eq) in ethanol (55th!)/
water (1lml) was added  to a solution of the free base
form of compound 101 (6 g) in ethanol (120 ml). For
this  example, compound 101 was prepared according to
Example 1, except that an SnCl2  reduction was used
for reduction of compound II to compound III. The
mixture was heated  to form a clear solution. After
cooling to room temperature, some solvent was removed
under  a stream of nitrogen until a white precipitate
became apparent. Rewarniing the suspension  formed a
clear solution which was allowed to stir with slow
cooling for 60 hrs. The solids  were collected by
vacuum filtration and dried to constant weight under
vacuum to obtain 6.4 g solid with a melting point of
215-220C. These were resuspened in ethanol (30 ml) and
heated to dissolve. After slow cooling the solid was
collected and dried under vacuum to  give 6.19 g solid
with a melting point of 218-220 C. The tosylate salt
of compound 101 was  confirmed by NMR. -34 WO
2005/033074. PCTIUS2004/032552  [00120] Tosylate salts
of compound 101 formed crystals, and SEM showed
irregular  particles. DSC showed an endothermal event
of 220.6 C and an enthalpy of fusion of  86.76 J/g.
XRPD showed crystalline or partially crystalline
particles. 7.6 EXAMPLE 6: CRYSTALLIZATION OF FORM I
OF A BESYLATE SALT OF COMPOUND 101 [00121] This
example provides an example of a small=scale
crystallization of Form I  the besylate salt of
compound 101 from the free base of compound 101.
Compound 101 was  recrystallized as Form I with
benzenesulfonic acid (PhS03H-xH2O; Aldrich). 3.9 g
benzenesulfonic acid was dissolved in 5 ml ethanol,
and this ethanol solution was added to  5.02 g solid
free base compound 101. For this example, compound 101
was prepared  according to Example 1, except that an
SnCl2 reduction was used for reduction of compound  II
to compound M. The mixture was rinsed with 5 ml
ethanol, and additional ethanol was  further added to
a total of 25 ml. The mixture was heated-to form a
complete solution and  then slowly cooled with
stirring. Solid Form I, 5.57 g, was collected by
filtration and rinsed  



with ethanol. -35 WO 2005/033074 PCT/US2004/032552
NH3 OH / I \  1. \ N N  (2) cl  OH 2. 0  N N CI NO,
CM U CI cl  3. / I\ O I\ / I\ O ( } \ N CI NHNO3 z L)
CI Cl  O 4. i  \ N CI / NHz \ N CI NIS1 \ U (1) H O I
Zr HCI  cl  CI CI 5 \ I O' .S CI / I i O I\ 0 CI SO3H
/ ~~/ H/ O \ \ N G H 10 I / HCI \ N CI CI U I / CI
Synthesis of Salts of Compound 101 according to
Examples 7 and 8  



7.7 EXAMPLE 7: LARGE SCALE SYNTHESIS OF THE BESYLATE
SALT OF COMPOUND 101 [00122] This example provides an
exemplary synthesis of the besylate salt of  compound
101 from precursors to compound 101. Alternate methods
of synthesizing the  besylate salt of compound 101
from such precursors will be apparent to those of
skill in the  art. 3-hydroxyquinoline (3) [00123]
3-aminoquinoline (2), via the diazonium salt, was
converted to  3-hydroxyquinoline (3) in 96% yield. I
-36 WO 2005/033074 PCT/US2004/032552
3-(2,6-Dichloro-4-nitro-phenoxy)-quinoline (4) [00124]
3-Hydroxyquinoline (3) and
1,2,3-trichioto-5-nitrobenzene were dissolved in  DN1F
and heated with calcium carbonate to give, after
titruation with isopropanol,
3-(2,6-dichloro-4-nitro-phenoxy)-quinoline (4) in 93%
yield.  3,5-dichloro-4-(quinolin-3-yloxy)-phenylamine
(5) [00125] The nitro functionality of
3-(2,6-dichloro-4-nitro-phenoxy)-quinoline (4) was
catalytically reduced under hydrogen with
5%weight/weight (catalyst/compound 4) of a 1 %
platinum/2% vanadium on carbon catalyst suspension in
ethyl acetate at 0C. The  material was heated to 20C,
filtered through Celite. The Celite was washed with
THF, and  the filtrates were combined and evaporated
to give 3,5-dichloro-4-(quinolin-3-yloxy)-
phenylamine, (5) in 98% yield.. 2,4-dichloro--N-[3;
5-dichloro-4-quinolin-3-yloxy)phenyl]-benzenesulfonami
de HC1(1)  [00126]
3,5-dichloro-4-(quinolin-3-yloxy)-phenylamine (5) was
then reacted with
2,4-dichlorobenzenesulfonylchloride, followed by
treatment with hydrochloric acid, to give
2,4-dichloro-N-[3,5-dichloro-4-quinolin-3-yloxy)phenyl
]-benzenesulfonamide HC1(1;the  hydrochloride salt of
compound 101) in 99% yield. 7.8 EXAMPLE 8: PREPARATION
AND RECRYSTALLIZATION  OF THE HYDROCHLORIDE SALT OF
COMPOUND 101  [00127] This example describes a method,
that can be used to synthesize and  



recrystallize the hydrochloride salt of compound 101
from a precursor to compound 101.
3,5-Dichloro-4-(quinolin-3-ylocy)-phenylamine,
prepared according to Example 7, in  methylene
chloride was treated with
2,4-dichlorobenzenesulfonylchloride and 2 equivalents
of pyridine. The solution was concentrated by
distillation of methylene chloride. After.  completion
of the reaction the remaining solvent was removed
under vacuum to yield a thick  foam. The foam was
re-dissolved in methylene chloride. Addition of 4
equivalents of 3N  HC1 gave a thick precipitate that
was collected by filtration.. The solids were washed
with  methylene chloride and then with water. After
drying under vacuum, an amorphous solid  was obtained.
Carbon, Hydrogen, Nitrogen Combustion Analysis (CHN)
indicated that the  amorphous solid was the HCl salt
of compound 101+ 0.5 HZO. -37 WO 2005/033074
PCT/US2004/032552  [00128] Further purification of the
hydrochloride salt of compound 101 was obtained  by
conversion to the free base by extraction into ethyl
acetate with NaHCO3 solution. Drying  with MgSO4 and
concentration gave the free base as a white solid. In
this example, the free  base of compound 101 was
converted back to the hydrochloride salt. However, the
procedures described in this example can be used to
obtain any acid addition salt of  compound 101 as
described herein. [00129] The free base of compound
101 (300 g) was suspended in -3.5 L warm  ethanol.
NaOEt in ethanol (21%, -240 mL) was added to form a
complete solution. A  solution of 145 mL of conc.
HC1(( 3 equivalents) in 450 mL of ethanol was added to
the  warm solution and the mixture was allowed to slow
cool to room temperature. The solid  precipitate was
collected by vacuum filtration. The product was
slurried in water (2 L) and  recollected by
filtration. After air drying, the product was dried
under vacuum at 70 C to  constant weight of 311 g. The
product was confirmed by NMR and CHN to be the
anhydrous  HCl salt of compound 101. 7.9 EXAMPLE 9:
PREPARATION OF THE  BESYLATE SALT OF COMPOUND 101
[00130] The besylate salt of compound 101 was
synthesized from 2,4-dichloro-N-[3,5-
dichloro-4-quinolin-3-yloxy)phenyl]-benzenesulfonamide
HCl prepared according to  Example 7. The
hydrochloride salt
2,4-dichloro-N-[3,5-dichloro-4-quinolin-3-yloxy)phenyl
]- 



benzenesulfonamide HCl was converted to the besylate
salt, via the free base, using a sodium
bicarbonate/ethyl acetate biphasic reaction solution.
Separation of the organic layer followed  by solvent
exchange with ethanol precipitated the besylate salt
(6) of compound 101 in 84%  yield. Starting from
4-aminoquinoline (2), the overall yield of the
besylate salt (6) of  compound 101 was 73%. [00131]
The preparation described in Examples 7 and 8 was
performed two times; one  batch yielded a mixture of
Forms I and II of the besylate salt of compound 101.
The other  batch yielded only the Form II polymorph of
the besylate salt of compound 101. -38 WO 2005/.033074
PCT/US2004l032552  7.10 EXAMPLE 10: RECRYSTALLIZATION
OF FORM II OF THE BESYLATE SALT OF.COMPOUND 101  a \ O
\ O CI S03H N Cl H O [ath N'S CI H O cl  Not isolated
cl cl  :T o I/ s cl o o Q SO3H N CI H A% I . N CIN~S1
cl HO , ICI  Not Isolated [00132] Compound 101 was
recrystallized as Form l1with benzenesulfonic acid -
(PhSO3H-xH20; Aldrich). [00133] A mixture of Forms I
and II of the besylate salt (6) of compound 101 (6.938
kg), prepared according to Examples 7 and 8, was
stirred in ethyl acetate (115 L) with gentle  heating
(about 28C). A saturated solution of sodium
bicarbonate (13 L) was added in  portions
(endothermic, gas evolution). The biphasic mixture was
stirred for approximately 1 hour. The phases were
separated and the organic layer washed with a
saturated sodium  



chloride solution (13 L). The organic layer was
separated and concentrated by distillation  (91 L
distillate removed).. Ethyl acetate (91 L) was. added,
the solution decolorized with  activated charcoal,
then filtered through Celite. The filter cake was
washed with ethyl acetate  (2 X 15 L) and the
filtrates combined with the ethyl acetate filtrate
from the activated  charcoal decolorizing step. The
solution was concentrated by distilling off
approximately  135 L. Ethanol (16 L) was added and the
solution heated to 77C. Benzenesulfonic acid  (4.126
kg) dissolved in ethanol (5 L) was added. An
additional 2 L of ethanol was used to  rinse the
vessel containing the benzenesulfonic acid solution.
After cooling to approximately  69C, 36 g ofbesylate
salt (6) of compound 101 was added. The suspension was
stirred at -39 WO 2005/033074 PCT/US2004/032552
approximately 67 to 69C for 38 minutes, then cooled to
20C and stirred for approximately  4 hours. 6.377 kg
(92%) solid was obtained after filtering and drying
under vacuum. 7.11 EXAMPLE 11: ANALYSIS OF FORM I
[00134] This example illustrates the differential
scanning calorimetry (DSC) and  hygroscopicity
analysis of Form I prepared according to Example 6.
Sample DSC Melting Endotherm FIG.  Maximum  1 189.5 C
4  2 188.4 C 3 187.8 C  4 188.2 C )RPD analysis of
sample 1 (see FIG. 5) showed major peaks at
approximately 7.0, 19.5,  24.0, 24.5 and 28.5  20.
Form I showed surprisingly low hygroscopicity with a
weight gain  of just 0.6 % from 25 % to 95 % relative
humidity and a weight loss of just 0.6 % from 95 %  to
25 % relative humidity (see FIG. 6). 7.12 EXAMPLE 12:
ANALYSIS OF FORM I [00135] This example illustrates
the x-ray powder diffraction (XRPD) and differential
scanning calorimetry (DSC) analysis of Form I prepared
according to Example 8. The Form I polymorph of
Example 8 showed similar properties to the Form I
polymorph of  Example 6. 



Sample DSC Melting Endotherm  Maximum  5 186.3 C XRPD
analysis of sample 5 showed major peaks at
approximately 7.0, 19.5, 22.0, 24.0, 24.5  and 28  20.
Scamring electron microscopy showed that Form I forms
variable size, tabular  particles with striations and
possibly stacked sheets. Infrared spectra (see FIG. 7)
showed  Form I has peaks at approximately 1567, 1461,
913, 895, and 881 cm r. -40 C C WO 2005/033074"
PCT/US2004/032552  7.13 EXAMPLE 13: ANALYSIS OF FORM
It [00136] This example illustrates the differential
scanning calorimetry (DSC) and  hygroscopicity
analysis of Form II prepared according to Example 8;
Sample DSC Melting Endotherm FIG.  Maximum  6 233.7 C
8 XRPD analysis of sample 6 (see FIG. 9) showed major
peaks at approximately 15, 19, 20.5,  23.5, 24.5, 25,
26.5, 29.5 and 30.5  20. Infrared. spectra (FIG. 10)
showed Form II has peaks  at approximately 1573, 1469,
1459.,9121 a,nId859 cni 1. [00137] All publications
and patent applications cited in this specification
are herein  incorporated.by reference as if each
individual publication or patent application were
specifically and individually indicated to be
incorporated by reference. Although the  foregoing
invention has been described iii some detail by way of
illustration and example for purposes of clarity of
understanding, it will be readily apparent to those of
ordinary skill in  the art in light of the teachings
of this invention that certain changes and
modifications may  be made thereto without departing
from the spirit or scope of the appended claims. -41
42  What is claimed is: 1. A benzenesulfonate salt of
the compound of formula (I):  CI  



\ \ O I \ O CI  / N CI NISI H O I CI.  2. A
benzenesulfonate salt hydrate of the compound of
formula (I):  CI \ \ O CI CI N~S H O IC CI. 3. A Form
I polymorph of the compound of Claim 1 or 2, wherein
the Form I  polymorph has a melting point between
about 180 and 200 C. 4. The polymorph of Claim 2 that
has a differential scanning calorimetry melting
temperature maximum of from about 186.3 to about 189.5
C. 5. The polymorph of Claim 2 that has a differential
scanning calorimetry heat of  fusion of from about
81.5 to about 89.9 J/g. 6. The polymorph of Claim 2
that has a melting point of about 186 C. 7. The
polymorph of Claim 2 that has major X-ray powder
diffraction peaks at  approximately 7.0, 19.5, 22.0,
24.0, 24.5 and 28  20 using Cu Ka radiation. 8. The
polymorph of Claim 2 that has major infrared
absorbance peaks at  I  approximately 1567, 1461, 913,
895, and 881 cm . 43  9. The polymorph of Claim 2 that
is obtained by crystallizing the besylate salt of said
compound of formula (I) from ethanol. 10. A Form II
polymorph of the compound of Claim I or 2, wherein the
Form II  polymorph has a melting point greater than
about 230 C. 11. The polymorph of Claim 10 that has a
differential scanning calorimetry melting  temperature
maximum of about 233.7 C. 12. The polymorph of Claim
10 that has a differential scanning calorimetry heat
of  fusion of about 98.9 J/g. 13. The polymorph of
Claim 10 that has a melting point of about 233 C. 



14. The polymorph of Claim 10 that has major X-ray
powder diffraction peaks at  approximately 15, 19,
20.5, 23.5, 24.5, 25, 26.5, 29.5 and 30.5  20 using Cu
Ka radiation.  15. The polymorph of Claim 10 that has
major infrared absorbance peaks at approximately 1573,
1469, 1459, 912, and 859 cm -1. 16. The polymorph of
Claim 10 that is obtained by crystallizing the
besylate salt of said  compound of formula (I) from
ethanol. 17. A pharmaceutical composition comprising
the salt of Claim 1 and a  pharmaceutically acceptable
diluent, excipient or carrier. 18. A pharmaceutical
composition comprising the polymorph of Claim 2 and a
pharmaceutically acceptable diluent, excipient or
carrier. 19. The pharmaceutical composition of Claim
18 wherein the polymorph is in a pure  form. 20. A
pharmaceutical composition comprising the polymorph of
Claim 10 and a  pharmaceutically acceptable diluent,
excipient or carrier. 44  21. The pharmaceutical
composition of Claim 22, wherein the polymorph is in a
pure  form. 22. Use of a therapeutically effective
amount of the pharmaceutical composition of  claim 19
in the manufacture of a medicament for the treatment
of a PPARy-mediated condition or  disorder in a
subject. 23. The use according to claim 22, wherein
said PPARy-mediated condition or disorder  is a
metabolic disorder or an inflammatory condition. 24.
The use according to claim 23, wherein said metabolic
disorder is selected from the  group consisting of
diabetes, obesity, hypercholesterolemia,
hyperlipidemia, dyslipidemia,  hypertriglylceridemia,
hyperglycemia, insulin resistance and
hyperinsulinemia. 25. The use according to claim 24,
wherein said metabolic disorder is type II diabetes.
26. The use according to claim 23, wherein said
inflammatory condition is selected  from the group
consisting of rheumatoid arthritis and
atherosclerosis. 27. The use according to claim 22,
wherein said subject is a human. 28. Use of a
therapeutically effective amount of the pharmaceutical
composition of  claim 18 in the manufacture of a
medicament for the treatment of a PPARy-mediated
condition or  



disorder in a subject. 29. The use according to claim
28, wherein said PPARy-mediated condition or disorder
is a metabolic disorder or an inflammatory condition.
30. The use according to claim 29, wherein said
metabolic disorder is selected from the  group
consisting of diabetes, obesity, hypercholesterolemia,
hyperlipidemia, dyslipidemia,  hypertriglylceridemia,
hyperglycemia, insulin resistance and
hyperinsulinemia. 31. The use according to claim 30,
wherein said metabolic disorder is type II diabetes.
45  32. The use according to claim 29, wherein said
inflammatory condition is selected from the group
consisting of rheumatoid arthritis and
atherosclerosis. 33. The use according to claim 28,
wherein said subject is a human. 34. Use of a
therapeutically effective amount of the pharmaceutical
composition of  claim 20 in the manufacture of a
medicament for the treatment of a PPARy-mediated
condition or  disorder in a subject. 35. The use
according to claim 34, wherein said PPARy-mediated
condition or disorder  is a metabolic disorder or an
inflammatory condition. 36. The use according to claim
35, wherein said metabolic disorder is selected from
the  group consisting of diabetes, obesity,
hypercholesterolemia, hyperlipidemia, dyslipidemia,
hypertriglylceridemia, hyperglycemia, insulin
resistance and hyperinsulinemia. 37. The use according
to claim 36, wherein said metabolic disorder is type
II diabetes.  38. The use according to claim 35,
wherein said inflammatory condition is selected  from
the group consisting of rheumatoid arthritis and
atherosclerosis. 39. The use according to claim 34,
wherein said subject is a human. 


