
TRICYCLIC BENZIMIDAZOLES AND THEIR USE AS METABOTROPIC
GLUTAMATE RECEPTOR MODULATORS BACKGROUND OF THE
INVENTION The present invention relates to novel
compounds that function as modulators of glutamate
receptors, methods for their preparation,
pharmaceutical compositions containing them and their
use in therapy. The metabotropic glutamate receptors
(mGluR) constitute a family of GTP-binding-protein
(G-protein) coupled receptors that are activated by
glutamate, and have important roles in synaptic
activity in the central nervous system, including
neural plasticity, neural development and
neurodegeneration. Activation of mGluRs in intact
mammalian neurons elicits one or more of the following
responses: activation of phospholipase C; increases in
phosphoinositide (PI) hydrolysis; intracellular
calcium release; activation of phospholipase D;
activation or inhibition of adenyl cyclase; increases
or decreases in the formation of cyclic adenosine
monophosphate (cAMP); activation of guanylyl cyclase;
increases in the formation of cyclic guanosine
monophosphate (cGMP); activation of phospholipase A2;
increases in arachidonic acid release; and increases
or decreases in the activity of voltage- and
ligand-gated ion channels (Schoepp et ah, 1993, Trends
Pharmacol. Sci., 14:13 ; Schoepp, 1994, Neurochem.
Int., 24:439; Pin et al, 1995, Neuropharmacology 34:1;
Bordi & Ugolini, 1999, Prog. Neurobiol. 59:55). Eight
mGluR subtypes have been identified, which are divided
into three groups based upon primary sequence
similarity, signal transduction linkages, and
pharmacological profile. Group-I includes niGluRl and
mGluR5, which activate phospholipase C and the
generation of an intracellular calcium signal. The
Group-II (mGluR2 and mGluR3) and Group-Ill (mGluR4,
mGluR, niGluR7, and mGluR8) mGluRs mediate an
inhibition of adenylyl cyclase activity and cyclic AMP
levels. For a review, see Pin et ah, 1999, Eur. J.
Pharmacol., 375:277-294. Members of the mGluR family
of receptors are implicated in a number of normal
processes in the mammalian CNS, and are important
targets for compounds for the treatment of avariety of
neurological and psychiatric disorders. Activation of
mGluRs is required for induction of hippocampal
long-term potentiation and cerebellar long-term
depression (Bashir et ah, 1993, Nature, 363:347 ;
Bortolotto et al, 1994, Nature, 368:740 ; Aiba et al,
1994, Cell, 79:365 ; Aiba et al, 1994, Cell, 79:377).
A role for mGluR activation in nociception and
analgesia also has been demonstrated (Meller et al,
1993, Neuroreport, 4 : 879; Bordi & Ugolini, 1999,
Brain Res., 871 :223). In addition, mGluR activation
has been suggested to play a modulatory role in a
variety of other normal processes including synaptic
transmission, neuronal development, apoptotic neuronal
death, synaptic plasticity, spatial learning,
olfactory memory, central control of cardiac activity,
waking, motor control and control of 



the vestibulo-ocular reflex (Nakanishi, 1994, Neuron,
13:1031; Pin et al, 1995, Neuropharmacology, supra;
Knopfel et al, 1995, J . Med. Chem., 38:1417). Recent
advances in the elucidation of the neurophysiological
roles of mGluRs have established these receptors as
promising drug targets in the therapy of acute and
chronic neurological and psychiatric disorders and
chronic and acute pain disorders. Because of the
physiological and pathophysiological significance of
the mGluRs, there is a need for new drugs and
compounds that can modulate mGluR function. SUMMARY OF
THE INVENTION One embodiment of the invention relates
to a compound of formula (I) or a pharmaceutically
acceptable salt thereof: (I) wherein A is selected
from the group consisting OfCR8R9,NR5, O, S, SO and
SO2; B is selected from the group consisting of CH and
N;D is selected from the group consisting of NH, N-Ci
-6-alkyl, and -(CR5R6)Z-, wherein one of the -CR5R6-
groups maybe replaced by -C(O)-, NH, orNC 1-6-alkyl; L
is selected from the group consisting of a direct bond
and -(CR5R6)W-, wherein when L is -(CR5R6V : (i) B-L
may be unsaturated, or two adjacent carbon atoms may
form part of a cyclopropyl ring; or (ii) one or two
CR5R6 groups may be replaced with O, S, or NR5;
represents a ring selected from the group consisting
of azetidine and a 5- to 7- membered ring, which may
be unsaturated, wherein the ring may be substituted by
one or more R4; R1, in each instance, is selected from
the group consisting of H, F, Cl, Br, I, OH, CN,
nitro, C1-6-alkyl, OC1-6-alkyl, C1-6-alkylhalo,
OC1-6-alkylhalo, C2-6-alkenyl, OC2-6- alkenyl,
C2-6-alkynyl, OC2-6-alkynyl, C3-8-cycloalkyl,
C1-6-alkylene-C3-8-cycloalkyl,
OCo-6-alkylene-C3-8-cycloalkyl, aryl, heteroaryl,
C1-6-alkylenearyl, C1-6- alkyleneheteroaryl,
OC1-6-alkylenearyl, OC1-6-alkyleneheteroaryl, C1-6-
alkyleneheterocycloalkyl, (CO)R5, (CO)OR5,
C1-6-alkylene0R 5, OC2-6-alkyleneOR5,
C1-6-alkylene(CO)R5, OC1-6-alkylene(CO)R5,
C1-6-alkylenecyano, OC2-6- alkylenecyano,
C0-6-alkyleneNR6R7, OC2-6-alkyleneNR6R7,
C1-6-alkylene(CO)NR6R7, OC1-6-alkylene(CO)NR6R7,
C0-6-alkyleneNR6(CO)R7, OC2-6-alkyleneNR6(CO)R7, C0-
6-allcyleneNR6(CO)NR6R7, C0-6-alkyleneSO2R5,
OC2-6-alkyleneSO2R5, C0-6- alkylene(SO2)NR6R7,
OC2-6-alkylene(SO2)NR6R7, C0-6-alkyleneNR6(SO2)R7,
OC2-6- alkyleneNR6(S0 2)R7, Co-6-alkyleneNR6(S0
2)NR6R7, OC2-6-alkyleneNR6(S0 2)NR6R7, (CO)NR6R7and
SO3R5, wherein any cyclic group may be further
substituted with one 



or more R2; R2 and R4, in each instance, are
independently selected from the group consisting of H,
F, Cl, Br, L CN, nitro, hydroxy, oxo, Ci-6-alkyl,
OCi-6-alkyl, C1-6-alkylhalo, OC1-6- alkylhalo, and
C0-6-alkyleneNR5R6;R3 is a 5- to 12-membered ring
system that is optionally substituted by up to three
R1 groups, wherein the ring system may contain one or
more heteroatoms independently selected from the group
consisting of N, O and S; R5 is selected from the
group consisting of H, C1-6-alkyl, aryl,
C3-8-cycloalkyl, Q -6- alkylenearyl and
Q-e-alkylene-Cs-g-cycloalkyl, wherein any cyclic group
may be further substituted with one or more
independently-selected R2 groups; R6 and R7 are
independently selected from the group consisting of H
and C1-6-alkyl; R8 and R9 are independently selected
from the group consisting of H, -O-(CH2)2-O- and -
O-(CH2)3-O-; mand n are integers independently
selected from the group consisting of 0, 1, 2, 3 and
4, with the proviso that mand n cannot simultaneously
be 0; x andy are integers independently selected from
the group consisting of 1, 2, and 3; and w and z are
integers independently selected from the group
consisting of 1, 2, 3, 4, 5, and 6; or a
pharmaceutically-acceptable salt, hydrate, solvate,
isoform, tautomer, optical isomer, or combination
thereof. The invention also provides, in addition to a
compound of formula I, a pharmaceutically acceptable
salt, hydrate, solvate, optical isomer, or combination
thereof. Another embodiment of the invention is to
provide a pharmaceutical composition comprising a
compound according to formula I together with a
pharmaceutically acceptable carrier or excipient. Yet
another embodiment of the invention is a method for
treating or preventing a neurological and psychiatric
disorder that is associated with glutamate
dysfunction. The method comprises the step of
administering, to a subject in need of the treatment,
atherapeutically effective amount of a compound of
formula I, typically in the form of a pharmaceutical
composition thereof. Still another embodiment of the
invention is the use of a compound according to
formula I, or a pharmaceutically acceptable salt or
solvate thereof, for the manufacture of a medicament
for the treatment of any of the conditions discussed
herein. Another embodiment of the invention provides a
compound of formula I, or a pharmaceutically
acceptable salt or solvate thereof, for use in
therapy. The invention additionally provides a process
for the preparation of compounds of formula I .
General and specific processes are discussed in more
detail below. DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS 



The present invention relates to the discovery of
compounds that exhibit activity as pharmaceuticals, in
particular as modulators of metabotropic glutamate
receptors. More particularly, the compounds of the
present invention exhibit activity as potentiators,
more particularly positive allosteric modulators, of
the mGluR2 receptor, and are useful in therapy, in
particular for the treatment of neurological and
psychiatric disorders associated with glutamate
dysfunction. Definitions Unless specified otherwise
within this specification, the nomenclature used in
this specification generally follows the examples and
rules stated in NOMENCLATUREOF ORGANIC CHEMISTRY
(Pergamon Press, 1979), Sections A, B, C, D, E, F, and
H. Optionally, a name of a compound may be generated
using a chemical naming program: ACD/ChemSketch,
Version 5.09/September 2001, Advanced Chemistry
Development, Inc., Toronto, Canada. The term
"C1-6alkyl" as used herein means a straight- or
branched-chain hydrocarbon radical having from one to
six carbon atoms, and includes methyl, ethyl, propyl,
isopropyl, t-butyl and the like.The term "C2-6alkenyl"
as used herein means a straight- or branched-chain
alkenyl radical having from two to six carbon atoms,
and includes ethenyl, 1-propenyl, 1-butenyl and the
like. The term "C2-6alkynyl" as used herein means a
straight- or branched-chain alkynyl radical having
from two to six carbon atoms, and includes 1-propynyl
(propargyl), 1-butynyl and the like. The term
"C3-8cycloalkyl" as used herein means a cyclic group
(which may be unsaturated) having from three to eight
carbon atoms, and includes cyclopropyl, cyclohexyl,
cyclohexenyl and the like. The term "heterocycloalkyl"
as used herein means a three- to eight-membered cyclic
group (which may be unsaturated) having at least one
heteroatom selected from the group consisting of N, S
and O, and includes piperidinyl, piperazinyl,
pyrrolidinyl, tetrahydrofuranyl and the like. The term
"alkoxy" as used herein means a straight- or
branched-chain alkoxy radical having from one to six
carbon atoms and includes methoxy, ethoxy, propyloxy,
isopropyloxy, tbutoxy and the like. The term "halo" as
used herein means halogen and includes fluoro, chloro,
bromo, iodo and the like, in both radioactive and
non-radioactive forms. The term "alkylene" as used
herein means a difunctional branched or unbranched
saturated hydrocarbon radical having one to six carbon
atoms, and includes methylene, ethylene, npropylene,
n-butylene and the like. The term "alkenylene" as used
herein means a difunctional branched or unbranched 



hydrocarbon radical having two to six carbon atoms and
having at least one double bond, and includes
ethenylene, n-propenylene, n-butenylene and the like.
The term "alkynylene" as used herein means a
difunctional branched or unbranchedhydrocarbon radical
having two to six carbon atoms and having at least one
triple bond, and includes ethynylene, n-propynylene,
n-butynylene and the like. The term "aryl" as used
herein means an aromatic group having five to twelve
atoms, and includes phenyl, naphthyl and the like. The
term "heteroaryl" means an aromatic group which
includes at least one heteroatom selected from the
group consisting of N, S and O, and includes groups
and includes pyridyl, indolyl, furyl, benzofuryl,
thienyl, benzothienyl, quinolyl, oxazolyl and the
like. The terms "alkylaryl", "alkylheteroaryl " and
"alkylcycloalkyl " refer to an alkyl radical
substituted with an aryl, heteroaryl or cycloalkyl
group, and includes 2-phenethyl, 3- cyclohexyl propyl
and the like. The term "5- to 12-membered ring system
. . . wherein the ring system may contain one or more
heteroatoms independently selected from N, O or S"
includes aromatic and heteroaromatic rings, as well as
carbocyclic and heterocyclic rings which may be
saturated or unsaturated, and which may be mono-, bi-
or tri-cyclic, and includes furyl, isoxazolyl,
oxazolyl, pyridyl, pyrimidyl, pyrrolyl, thiazolyl,
thienyl, triazolyl, morpholinyl, piperazinyl,
piperidyl, tetrahydropyranyl, phenyl, cyclohexyl,
cyclopentyl, cyclohexanyl, naphthyl, quinolinyl,
indolyl, norbornyl, azabicyclooctyl, adamantyl and the
like. The term "pharmaceutically acceptable salt"
means either an acid addition salt or a basic addition
salt which is compatible with the treatment of
patients. A "pharmaceutically acceptable acid addition
salt" is any non-toxic organic or inorganic acid
addition salt of the base compounds represented by
Formula I or any of its intermediates. Illustrative
inorganic acids which form suitable salts include
hydrochloric, hydrobromic, sulfuric and phosphoric
acid and acid metal salts such as sodium monohydrogen
orthophosphate and potassium hydrogen sulfate.
Illustrative organic acids which form suitable salts
include the mono-, di- and tricarboxylic acids.
Illustrative of such acids are, for example, acetic,
glycolic, lactic, pyruvic, malonic, succinic,
glutaric, fumaric, malic, tartaric, citric, ascorbic,
maleic, hydroxymaleic, benzoic, hydroxybenzoic,
phenylacetic, cinnamic,salicylic, 2-phenoxybenzoic,
p-toluenesulfonic acid and other sulfonic acids such
as methanesulfonic acid and 2-hydroxyethanesulfonic
acid. Either the mono- or di-acid salts can be formed,
and such salts can exist in either a hydrated,
solvated or substantially anhydrous form. In general,
the acid addition salts of these compounds are more
soluble in water and various hydrophilic organic
solvents, and generally demonstrate higher melting
points in comparison to their free base forms. The
selection criteria for the appropriate salt will be
known to one skilled in the art. Other
non-pharmaceutically acceptable salts e.g. oxalates
may be used for example in the isolation of compounds
of Formula I for laboratory use, or for 



subsequent conversion to a pharmaceutically acceptable
acid addition salt. A "pharmaceutically acceptable
basic addition salt" is any non-toxic organic or
inorganic base addition salt of the acid compounds
represented by Formula I or any of its intermediates.
Illustrative inorganic bases which form suitable salts
include lithium, sodium, potassium, calcium, magnesium
or barium hydroxides. Illustrative organic bases which
form suitable salts include aliphatic, alicyclic or
aromatic organic amines such as methylamine, trimethyl
amine and picoline or ammonia. The selection of the
appropriate salt may be important so that an ester
functionality, if any, elsewhere in the molecule is
not hydrolyzed. The selection criteria for the
appropriate salt will be known to one skilled in the
art. The term "solvate" means a compound of Formula I
or the pharmaceutically acceptable salt of a compound
of Formula I wherein molecules of a suitable solvent
are incorporated in a crystal lattice. A suitable
solvent is physiologically tolerable at the dosage
administered as the solvate. Examples of suitable
solvents are ethanol, water and the like. When water
is the solvent, the molecule is referred to as a
hydrate. The term "stereoisomers" is a general term
for all isomers of the individual molecules that
differ only in the orientation of their atoms in
space. It includes mirror image isomers (enantiomers),
geometric (cis/trans) isomers and isomers of compounds
with more than one chiral centre that are not mirror
images of one another (diastereomers). The term
"treat" or "treating" means to alleviate symptoms,
eliminate the causation of the symptoms either on a
temporary or permanent basis, or to prevent or slow
the appearance of symptoms of the named disorder or
condition.The term "therapeutically effective amount"
means an amount of the compound which is effective in
treating the named disorder or condition. The term
"pharmaceutically acceptable carrier" means a
non-toxic solvent, dispersant, excipient, adjuvant or
other material which is mixed with the active
ingredient in order to permit the formation of a
pharmaceutical composition, i.e., a dosage form
capable of administration to the patient. One example
of such a carrier is a pharmaceutically acceptable oil
typically used for parenteral administration.
Compounds of the invention conform to formula I : 1 'X
wherein R , R , R , A, D, B, m, n, x, and y are
defined as described above. In one embodiment,
variable m is 0 and variable n is 2. In further
embodiments A is selected from the group consisting of
CH2 and O. In other embodiments, D is -(CR 5R6)Z-. In
still other embodiments, z is preferably 1. In other
embodiments, each of R5 and R6 is H. In still other
embodiments, epresents a piperidine ring. Further
embodiments provide for R3 being a 5- to 7-membered
ring that is optionally substituted by 1-3 R1groups.
The ring may contain one or more heteroatoms
independently 



selected from the group consisting of N, O and S. Li
certain embodiments, R is phenyl that is optionally
substituted by 1-3 R1. Additional embodiments provide
for compounds of formula I wherein m is 0, n is 2, and
A is CH or O. In these embodiments, R1 is selected
from the group consisting of H, F, Cl, Br, I,nitro,
Ci-6-alkyl, C1-6-alkylhalo, C1-6-alkylhalo, OQ-
6-alkylhalo, aryl, C1-6-alkylenearyl, and OCi
-6-alkylenearyl, while R is selected from H and
Ci-6-alkyl. When compounds of the present invention
contain one or more chiral centers, those compounds
may exist in and be isolated as enantiomeric or
diastereomeric forms, or as a racemic mixture. The
present invention includes any possible enantiomers,
diastereomers, racemates or mixtures thereof, of a
compound of formula I. The optically active forms of
the compound of the invention may be prepared, for
example, by chiral chromatographic separation of a
racemate, by synthesis from optically active starting
materials or by asymmetric synthesis based on the
procedures described thereafter. Certain compounds of
the present invention may exist as geometrical
isomers, for example, E and Z isomers of alkenes. The
present invention includes any geometrical isomer of a
compound of formula I . By the same token, the present
invention encompasses tautomers of the compounds of
formula I. In addition, certain compounds of the
present invention may exist in solvated forms, such as
hydrated, as well as in unsolvated forms. Thus, the
present invention encompasses all such solvated forms
of the compounds of formula I . Also within the scope
of the invention are salts of the compounds of formula
I . Generally, pharmaceutically acceptable salts of
compounds of the present invention are obtained using
standard procedures well known in the art, for
example, by reacting a sufficiently basic compound,
for example an alkyl amine with a suitable acid, for
example, HCl or acetic acid, to afford a
physiologically acceptable anion. It is possible as
well to make a corresponding alkali metal (such as
sodium, potassium, or lithium) or an alkaline earth
metal (such as a calcium) salt by treating a compound
of the present invention having a suitably acidic
proton, such as a carboxylic acid or a phenol with one
equivalent of an alkali metal or alkaline earth metal
hydroxide or alkoxide (such as the ethoxide or
methoxide), or a suitably basic organic amine (such as
choline or meglumine) in an aqueous medium, followed
by conventional purification techniques.In one
embodiment of the present invention, the compound of
formula I may be converted to a pharmaceutically
acceptable salt or solvate thereof, in particular an
acid addition salt such as a hydrochloride,
hydrobromide, phosphate, acetate, fumarate, maleate,
tartrate, citrate, methanesulphonate
orjy-toluenesulphonate. Specific examples of the
present invention include the following compounds,
their pharmaceutically acceptable salts, hydrates,
solvates, optical isomers, and combinations
thereof:PROCESS FOR THE SYNTHESIS OF SULFONYL 



HALIDES AND SULFONAMIDES FROM SULFONIC ACID SALTS This
application claims benefit of priority to US
provisional patent application serial no. 60/701,158
filed on July 2 1, 2005, which is hereby incorporated
in its entirety. FIELD OF THE INVENTION The present
invention relates to processes for the preparation of
sulfonyl halides and sulfonamides useful as
intermediates in the preparation of, for example,
pharmaceuticals and for the preparation of
sulfonamides useful as pharmaceuticals. BACKGROUND OF
THE INVENTION Sulfonyl chlorides are widely used in
the chemical industry such as for the preparation of
dyes, lithographic resists, and pharmaceuticals. They
can be further transformed into other functional
groups such as aromatic sulfones (by Friedel-C rafts
sulfonylation of aromatic substrates) or sulfonamides
(by reaction with amines) (see, e.g., Kirk-Othmer
Encyclopedia of Chemical Technology). Sulfonamides are
integral functional groups of a wide variety of
therapeutic small molecule drugs such as antibacterial
agents, diuretics, and cPLA2 inhibitors. A typical
preparation of sulfonyl chlorides involves reaction of
the sodium salt of a sulfonic acid with phosphorus
pentachloride, sometimes in combination with
phosphorus oxychloride or thionyl chloride, frequently
with heating of the reaction mixture (see, e.g.,
March, Advanced Organic Chemistry, 41h ed., John Wiley
& Sons, 1992, p.499). These relatively harsh reaction
conditions are unsuitable for the preparation of
sterically hindered sulfonyl chlorides, such as
arylalkylsulfonyl chlorides and the like, which can
result in low yields due to the elimination of sulfur
dioxide (Nakayama et al., Tet Lett., 1984, 25,
4553-4556). A milder, infrequently used method for the
synthesis of sulfonyl chlorides is the reaction of
tetrabutylammonium salts of sulfonic acids with
triphenylphosphine/sulfuryl chloride (Widlanski et
al., Tet Lett, 1992, 33, 2657-2660), a method that
suffers from the disadvantage of poor atom
efficiency.Numerous sterically hindered sulfonyl
halides such as (2-
trifluoromethylphenyl)-methanesulfonyl chloride and
other aryl- and heteroarylalkylsulfonyl halides are
specifically useful in the preparation of cPLA2
inhibitors for the treatment of asthma or arthritic
and rheumatic disorders as described in, for example,
WO 2003/048122. As discussed above, these
intermediates can be difficult to prepare due to loss
of sulfur dioxide at higher temperatures and formation
of significant amounts of impurities. Thus, new and
improved methods for making these compounds, and the
corresponding sulfonamides, are needed. The. methods
provided herein help meet these and other needs. 



SUMMARY OF THE INVENTION In some embodiments, the
present invention provides a synthetic process
comprising reacting a compound of Formula II:
[Ar-(R)z-SO3-13qM Il wherein: Ar is C1-C18 alkyl,
C2-C18 alkenyl, C2-C18 alkynyl, C3-C18 cycloalkyl,
heterocycloalkyl, aryl or heteroaryl, each optionally
substituted by up to five substituents independently
selected from the group consisting of halogen, C1-C6
alkyl, C3-C7 cycloalkyl, heterocycloalkyl, cyano,
nitro, OH, C1-C6 haloalkyl, C1-C3 perhaloalkyl, C1-C6
alkoxy, C1-C6 haloalkoxy, C1-C3 perhaloalkoxy, NR1R2,
NR1COR3, COR3, COOR3, OCOR3, aryloxy, heteroaryloxy,
arylalkyloxy, heteroarylalkyloxy, cycloalkylalkyl,
arylalkyl, heteroarylalkyl, aryl and heteroaryl; R is
C1-C6 alkylenyl; each R1 and R2 is independently
selected from the group consisting of H, C1- C6 alkyl
and C3-C7 cycloalkyl; or any R1 and R2 together with
the N atom to which they are attached can form a 5- or
6- membered heterocycle; each R3 is independently
selected from the group consisting of H, C1-C6 alkyl
and C3-C7 cycloalkyl; M is a Group I or Il metal ion;
q is 1 where M is Group I metal ion; or q is 2 where M
is a Group Il metal ion; andz is 0 or 1; with a
halogen substitution reagent in the presence of a
catalytic amount of water and in the presence of a
co-catalyst for a time and under conditions sufficient
to form a compound of Formula III: Ar-(R) -SO2-X III
wherein X is halogen. In some embodiments, the
synthetic processes of the present invention further
include reacting the compound of Formula III with an
amine reagent, optionally in the presence of a base,
for a time and under conditions sufficient to form a
compound of Formula I: Ar-(R) 2-SO2-NR4R5 I wherein: 



R4 and R5 are each, independently, H, CrCi 8 alkyl,
C2-Ci 8 alkenyl, C2-C18 alkynyl, C3-C18 cycloalkyl,
heterocycloalkyl, aryl or heteroaryl, each optionally
substituted by up to five substituents independently
selected from the group consisting of halogen, CrC 6
alkyl, C3-C7 cycloalkyl, heterocycloalkyl, cyano,
nitro, OH, C1-C6 alkoxy, C1-C6 haloalkyl, C1-C6
haloaikoxy, aryl and heteroaryl; or R4 and R5 together
with the N atom to which they are attached can form a
5- or 6-membered heterocycle. DETAILED DESCRIPTION OF
EMBODIMENTS OF THE INVENTION The present invention
provides a process for the preparation of sulfonyl
halides and sulfonamides, such as aryl- and
heteroaryl-alkylsulfonyl halides and aryland
heteroaryl-alkylsulfonamides, including
(2-trifluoromethylphenyl)- methanesulfonyl chloride
and (2-trifluoromethylphenyl)-methanesulfonamide,
which are intermediates in the synthesis of certain
CPLA2 inhibitors. In some embodiments, the processes
involve the formation of the intermediate sulfonic
acid prior to conversion to the sulfonyl halide. In
some embodiments, the present invention provides a
synthetic process that includes reacting a compound of
Formula II: [Ar-(R)2-SO3 1]qMwherein: Ar is C1-Ci 8
alkyl, C2-C18 alkenyl, C2-C18 alkynyl, C3-C18
cycloalkyl, heterocycloalkyl, aryl or heteroaryl, each
optionally substituted by up to five substituents
independently selected from the group consisting of
halogen, C1-C6 alkyl, C3-C7 cycloalkyl,
heterocycloalkyl, cyano, nitro, OH, C1-C6 haloalkyl,
C1-C3 perhaioalkyl, C1-C6 alkoxy, C1-C6 haloalkoxy,
C1-C3 perhaloalkoxy, NR1R2, NR1COR3, COR3, COOR3,
OCOR3, aryloxy, heteroaryloxy, arylalkyloxy,
heteroarylalkyloxy, cycloalkylalkyl, arylalkyl,
heteroarylalkyl, aryl and heteroaryl; R is C1-C6
alkylenyl; each R1 and R2 is independently selected
from the group consisting of H, C1- C6 alkyl and C3-C7
cycloalkyl; or any R1 and R2, together with the
nitrogen atom to which they are attached, can form a
5- or 6- membered heterocycle; each R3 is
independently selected from the group consisting of H,
C1-C6 alkyl and C3-C7 cycloalkyl; M is a Group I or Il
metal ion; q is 1 where M is Group I metal ion; or q
is 2 where M is a Group Il metal ion; and 



z is 0 or 1; with a halogen substitution reagent in
the presence of a catalytic amount of water and in the
presence of a co-catalyst for a time and under
conditions sufficient to form a compound of Formula
III: Ar-(R) -SO2-X 111 wherein X is halogen. In some
embodiments, the process of the present invention
further include reacting the compound of Formula III
with an amine reagent, optionally in the presence of a
base, for a time and under conditions sufficient to
form a compound of Formula I: Ar-(R) -SO2-NR4R5 I
wherein:R4 and R5 are each, independently, H, Cr C18
alkyl, C2-C18 alkenyl, C2-Ci 8 alkynyl, C3-Ci 8
cycloalkyl, heterocycloalkyl, aryl or heteroaryl, each
optionally substituted by up to five substituents
independently selected from the group consisting of
halogen, Ci-C 6 alkyl, C3-C cycloalkyl,
heterocycloalkyl, cyano, nitro, OH, Ci-C 6 alkoxy,
C1-C6 haloalkyl, C C6 haloalkoxy, aryl and heteroaryl;
or R4 and R5, together with the nitrogen atom to which
they are attached, can form a 5- or 6- membered
heterocycle. In some embodiments of the processes of
the present invention, the compound of Formula I is
formed without isolation of the compound of Formula
III. The compound of Formula III is useful as a
chemical intermediate to prepare CPLA2 inhibitors,
including, for example,
4-{3-[1-benzhydryl-5-chloro-2-(2-{[(3,4-
dichlorobenzyl)sulfonyl]amino}ethyl)-1
H-indol-3-yl]propyl}benzoic acid, 4-(3-{5-
chloro-1-(diphenylmethyl)-2-[2-({[2-(trifluoromethyl)b
enzyl]sulfonyl}amino)ethyl]-1Hindol-
3-yl}propyl)benzoic acid ,
4-(3-{5-chloro-1-(diphenylmethyl)-2-[2-({[2-fluoro-6-
(trifluoromethyl)benzyl]sulfonyl}amino)ethyl]-1/-/-ind
ol-3-yl}propyl)benzoic acid and 4-
(3-{5-chloro-1-(diphenylmethyl)-2-[2-({[2-(trifluorome
thoxy)benzyl]sulfonyl}amino)
ethyl]-1/-/-indol-3-yl}propyl)benzoic acid. Exemplary
CPLA2 inhibitors and methods and intermediates useful
for making them are disclosed and claimed in the
following applications: PCT/US2002/03831 1, filed
December 02, 2002 (published as WO 2003/048122);
PCT/US2004/023247, filed July 19, 2004 (published as
WO 2005/012238); PCT/US2004/038335, filed November 16,
2004 (published asWO 2005/049566); PCT/US2005/005624,
filed February 23, 2005 (published as WO 2005/082843);
PCT/US2005/009746, filed March 14, 2005 (published as
WO 



2005/097727); PCT/US2005/029338, filed August 18, 2005
(published as WO 2006/02361 1) ; US Patent Application
Serial No. 10/930,534 (filed August 3 1, 2004); US
Patent Application Serial No. 10/948,004 (filed
September 23, 2004); and US Patent Application Serial
No. 11/442,199 (filed May 26, 2006), each of which is
incorporated herein by reference in its entirety. In
some embodiments, the present invention provides
processes for preparing such CPLA2 inhibitors which
comprise preparing a compound of Formula III in
accordance with a process of the invention and
converting the compound of Formula III into the CPLA2
inhibitor. In some embodiments, the CPLA2 inhibitors
include 4-{3-[1-benzhydryl-5-chloro~2-(2-{[(3,4-
dichlorobenzyl)sulfonyl]amino}ethyl)-1
H-indol-3-yl]propyl}benzoic acid,
4-(3-{5-chloro-1-(diphenylmethyl)-2-[2-({[2-(trifluoro
methyl)benzyl]sulfonyl}amino)ethyl]-1Hindol-
3-yl}propyl)benzoic acid ,
4-(3-{5-chloro-1-(diphenylmethyl)-2-[2-({[2-fluoro-6-
(trifluoromethyl)benzyl]sulfonyl}amino)ethyl]-1H-indol
-3-yl}propyl)benzoic acid and 4-
(3-{5-chloro-1-(diphenylmethyl)-2-[2-({[2-(trifluorome
thoxy)benzyl]sulfonyl}amino) ethyl]-1
H-indol-3-yl}propyl)benzoic acid. In some embodiments,
the present invention provides processes for the
preparation of CPLA2 inhibitors having Formula (A1):
(A1) wherein: Ar, R and z are as defined in claim 1;
R10 is selected from the formulae -(CH2)n-A,
-(CHz)n-S-A, or -(CH2)n-OA, wherein A is selected from
the moieties: wherein: D is C1-C6 alkyl, C1-C6 alkoxy,
C3-C6 cycloalkyl, -CF3 or -(CH2)I-3-CF3; B and C are
independently selected from phenyl, pyridinyl,
pyrimidinyl, furyl, thienyl and pyrrolyl groups, each
optionally substituted by from 1 to 3, preferably 1 to
2, substituents selected independently from H,
halogen, -CN, -CHO, -CF3, -OCF3, - OH1-C1-C6 alkyl,
C1-C6 alkoxy, -NH2 ,-N(C1-C6 alkyl)2, -NH(C 1-C6
alkyl), -N-C(O)-(C 1- C6 alkyl), -NO2, or by a 5- or
6-membered heterocyclic or heteroaromatic ring
containing 1 or 2 heteroatoms selected from O, N or S;
n is an integer from 0 to 3; ni is a n integer from 1
to 3 ; n3 is an integer from 0 to 3; n4 is an integer
from 0 to 2 X2 is selected from - O 1-CH 2- , -S-,
-SO-, -SO 2- , -NH-, -C(O)-, H (Cr C3alkyl) (C1-C3
IRyI) I - - 



O O H I ?r C3alkyl) I (C1-C3 alkyl)- , (C1-C3 alkyl)-
R12 is a ring moiety selected from phenyl, pyridinyi,
pyrimidinyl, furyl, thienyl or pyrrolyl groups, the
ring moiety being substituted by a group of the
formula -(CH 2) n4-CO 2H or a pharmaceutically
acceptable acid mimic o r mimetic; and also optionally
substituted by 1 o r 2 additional substituents
independently selected from H , halogen, -CN, -CHO,
-CF 3, -OCF 3, -OH, -C1-C6 alkyl, C1-C6 alkoxy, C1-C6
thioalkyl, - NH2 , -N(C 1-C6 alkyl) 2, -NH(C 1-C6
alkyl), -N-C(O)-(C 1-C6 alkyl), or -NO 2; R13 is
selected from H , halogen, -CN, -CHO, -CF 3, -OCF 3,
-OH, -C1-C6 alkyl, C1-C6 alkoxy, C 1-C6 thioalkyl, -NH
2 , -N(C 1-C6 alkyl) 2, -NH(C 1-C6 alkyl), -N-C(O)-(C
1-C6 alkyl), or-NO 2; R14 is selected from H ,
halogen, -CN, -CHO, -CF 3, -OCF 3, -OH, -C1-C6 alkyl,
C1-C6 alkoxy, C1-C6 thioalkyl, -NH 2 , -N(C 1-C6
alkyl) 2, -NH(C 1-C6 alkyl), -N-C(O)-(C 1-C6 alkyl),
-NO 2, -N-C(O)-N(C 1-C3 alkyl) 2 , -N-C(O)-NH(C 1-C3
alkyl), -N-C(O)-O-(C 1-C3 alkyl), -SO 2-C 1-C6 alkyl,
-S-C 3-C6 cycloalkyl, -S-CH 2-C3-C6 cycloalkyl, -SO
2-C3-C6 cycloalkyl, , -SO 2-CH 2-C3-C6 cycloalkyl,
C3-C6 cycloalkyl, -CH 2-C3-C6 cycloalkyl, -OC3- C6
cycloalkyl, , -0-CH 2-C3-C6 cycloalkyl, phenyl,
benzyl, benzyloxy, morpholino or other heterocycles
such as pyrrolidine piperidine, piperizine furan,
thiophene, imidazole, tetrazole, pyrazine, pyrazolone,
pyrazole, imidazole, oxazole or isoxazole,the rings of
each of these R14 groups each being optionally
substituted by from 1 to 3 substituents selected from
the group of H, halogen, -CN, -CHO, -CF3, -OH, -C1-C6
alkyl, C1-C6 alkoxy, -NH2 1-N(C 1-C6 alkyl)2,
-NH(C1-C6 alkyl), -N-C(O)-(C 1-C6 alkyl), - NO2,
-SO2(C1-C3 alkyl), -SO2NH(C1-C3 alkyl), -SO2N(C1-C3
alkyl)2, or OCF3; or a pharmaceutically acceptable
salt form thereof. In some embodiments, R10 is
diphenylmethyl. In some embodiments, the compound
having Formula (A1) or a pharmaceutically acceptable
salt thereof is prepared by the compound having
formula III is reacted with a compound having Formula
(B1): wherein R12 is a ring moiety selected from
phenyl, pyridinyl, pyrimidinyl, furyl, thienyl or
pyrrolyl groups, the ring moiety being substituted by
a group of the formula - (CH2)n4~Cq 2H wherein the
carboxy group is optionally protected by a protecting
group and the ring moiety being also optionally
substituted by 1 or 2 additional substituents
independently selected from H, halogen, -CN, -CHO,
-CF3, -OCF3, -OH, -C1-C6 alkyl, C1-C6 alkoxy, C1-C6
thioalkyl, -NH2 ,-N(C1-C6 alkyl)2, -NH(C1-C6 alkyl),
-N-C(O)-(C 1-C6 



alkyl), or -NO2; and R10 , R13 , R14 , X2, n n3 and n4
are as defined above to give a sulfonamide and, if the
carboxy group is protected by a protecting group, the
protecting group is removed from the resultant
sulfonamide. The compounds having the formula II:
[Ar-(R)z-SO3 1]qM where Ar, R, and q are as defined
above and z is 1 may be prepared as described in WO
2005/082843, which is incorporated herein by reference
in its entirety. A general outline of some embodiments
of the processes of the present invention is provided
in Scheme I, where constituent members of the depicted
compounds of Formulas I1 Il and III are defined
hereinabove.Scheme I Step l [Ar-(R) -SO3JqM
Ar-(R)2-SO2-X water, N,N-DMF halogen substitution
reagent Step 2 amine reagent , e.g. HNR4R5 As shown in
Step 1 of Scheme I , sulfonic acid salts of Formula Il
can be converted to sulfonyl halides of Formula III by
reaction with a halogen substitution reagent in the
presence of a catalytic amount of water and in the
presence of a cocatalyst such as
N,N-dimethylformamide. Halogen substitution reagents,
as used herein, are reagents that can convert a
non-halogen substituent of the compound of Formula Il
(such as, for example, H, OH or OM) to a halogen
substituent. Halogen substitution reagents of the
present invention can, for example, convert a sulfonic
acid salt moiety or sulfonic acid moiety to a sulfonyl
halide moiety. Numerous reagents capable of carrying
out the conversion of sulfonyl acid to sulfonyl halide
are known in the art. Some preferred halogen
substitution reagents include SOCI2, POCI3,
CCI4/triphenylphosphine, oxalyl chloride and oxalyl
bromide. In some more preferred embodiments, the
halogen substitution reagent is oxalyl chloride.
Generally, the halogen substitution reagent is used in
a molar excess, relative to the compound of Formula
II. Preferably, the halogen substitution reagent is
employed in an amount of about 1.2 equivalents or
greater, relative to the amount of compound of Formula
II. For example, oxalyl chloride can be used as the
halogen substitution reagent in molar excess, for
example from about 1.2 to about 4 equivalents; about 2
to about 3 equivalents or about 2.1 to about 2.6
equivalents with respect to the amount of sulfonic
acid salt 



reagent (compound of Formula II). One skilled in the
art will recognize that theamount of halogen
substitution reagent used will depend, inter alia, on
the amount of solvent and the nature and reactivity of
the starting materials and solvents. As shown in step
1 of Scheme 1, the reaction of the compound of Formula
Il and the halogen substitution reagent is carried out
in the presence of a catalytic amount of water. While
not wishing to be bound by any particular theory, it
is believed that the catalytic amount of water
facilitates the formation of the sulfonyl chloride
from the sodium salt by first forming the
corresponding protonated sulfonic acid, which is
easier to convert to the sulfonyl chloride and can be
done under milder conditions, such as by using oxalyl
chloride at room temperature or below. The molar ratio
of the catalytic amount of water to the compound of
Formula Il is generally less than about 0.5:1 , or
from about 0.2:1 to about 0.4:1 , or about 0.3:1 .
Generally, the reaction of the compound of Formula Il
with the halogen substitution reagent is carried out
in the presence of a co-catalyst. While not wishing to
be bound by any particular theory, it is believed that
the co-catalyst facilitates the formation of the
sulfonyl chloride. Suitable co-catalysts include N,
Ndialkylformamides, for example N,N-dimethylformamide,
as well as other reagents useful as co-catalysts for
sulfonic acid halogenation reactions, for example
triphenylphosphine oxide. The co-catalyst is generally
provided in an amount sufficient to accelerate the
reaction rate. In some embodiments, the co-catalyst is
present in less than about one equivalent relative to
the amount of sulfonic acid salt reagent. In some
preferred embodiments, the co-catalyst is present in
an amount of about 0.01 to about 0.5 equivalents, or
about 0.1 to about 0.2 equivalents, relative to the
amount of sulfonic acid salt reagent. One skilled in
the art will recognize that the amount of the
co-catalyst used will depend, inter alia, on the
amount of solvent and the nature and reactivity of the
starting materials and solvents. In some embodiments,
the reacting of the compound of Formula Il with the
halogen substitution reagent is carried out in a
solvent system that includes at least one organic
solvent. In some embodiments, the solvent system can
include two or more solvents. Solvents suitable for
inclusion in the solvent system include aprotic
organic solvents, polar aprotic organic solvents,
nonpolar aprotic organic solvents, water-miscible
aprotic organic solvents, and water-immiscible aprotic
organic solvents. In some embodiments, the solvent
system includes one or more of tetrahydrofuran,
acetonitrile, N,N-dimethylformamide, dioxane, acetone,
toluene,methylene chloride, 1,2-di-chloroetha pe,
methyl t-butyl ether and ethyl ether. In some
preferred embodiments, the solvent system includes or
consists of tetrahydrofuran. The halogen substitution
reaction can be carried out at any suitable 



temperature. Generally, the reaction is performed at a
temperature below room temperature. For example, in
some embodiments, the reaction can be carried out at
or below about 5C, for example at a temperature of
from about 0 0C to about 5 0C. In accordance with some
embodiments of the invention, and as shown in Step 2
of Scheme I, the sulfonyl halides of Formula III can
react with an amine reagent, optionally in the
presence of a base, for a time and under conditions
sufficient to form a compound of Formula I: Ar-(R)
-SO2-NR4R5 where the constituent variables are as
defined herein. Advantageously, in accordance with
some embodiments of the invention, the sulfonyl halide
of Formula III need not be isolated prior to reaction
with the amine reagent. Generally, where excess
halogen substitution reagent is employed for the
reaction with the compound of Formula II, it is
advantageous that the excess halogen substitution
reagent remaining after the reaction be either removed
or destroyed, prior to reaction of the sulfonyl halide
with the amine reagent, to prevent the formation of
impurities. In some embodiments, the excess halogen
substitution reagent can be destroyed by adding a
chemical reagent, for example a small amount of water.
Preferably, a minimum amount of water should be used
to destroy the excess halogen substitution reagent,
such as oxalyl chloride, when the sulfonyl halides of
Formula III, such as
(2-trifluoromethyl-phenyl)-methanesulfonyl chloride,
are sensitive to hydrolysis. Alternatively, the excess
halogen substitution reagent can be removed, for
example by one or more of distillation; distillation
under reduced pressure; distillation further
facilitated by adding a co-solvent; or distillation
under reduced pressure further facilitated by adding a
co-solvent. When the excess halogen substitution
reagent is removed by distillation, it is not
necessary that the distillation be continued to
dryness. As used herein, the term "amine reagent" is
intended to mean a reagent that either is an amine
capable of participating in the reaction with the
compound ofFormula III to produce a sulfonamide of
Formula I, or a reagent that provides such an amine.
In some embodiments, the amine reagent has the Formula
HNR4R5, where R4 and R5 are as defined supra. Thus,
amine reagents include ammonia, primary and secondary
amines, as well as reagents that are capable of
liberating or producing an amine of the Formula
HNR4R5, such as NH4OH. In some embodiments, the amine
reagent can be in a pure form such as gaseous ammonia
or dimethylamine. In some preferred embodiments, the
amine reagent is gaseous ammonia, Or NH4OH. 



In the amination step of Scheme 1, when excess amount
of the amine reagent is used, an ammonium halide
inorganic salt can be formed. Such ammonium halide
inorganic salts can be conveniently removed from the
reaction solution by standard techniques, for example
by filtration. The amination of the compound of
Formula III (as shown in Step 2 of Scheme 1) can be
carried out in a solvent system that can include one
or more organic solvents; for example a single organic
solvent, or a mixture of two or more organic solvents.
Suitable solvents for inclusion in the solvent system
include one or more of tetrahydrofuran, acetonitrile,
N,N-dimethylformamide, dioxane, acetone, toluene,
methylene chloride, 1,2-di-chloroethane, methyl
t-butyl ether and ethyl ether. In some embodiments,
the solvent system for the amination includes, in
addition to any organic solvents, a small amount of
water. It is believed that the presence of a small
amount of water in the solvent system facilitates the
dissolving the amine reagent. It is advantageous to
keep the amount of water in the solvent system at a
minimum if the sulfonyl halides of Formula III, such
as (2-trifluoromethylphenyl)- methanesulfonyl
chloride, are sensitive to hydrolysis. For example, in
some embodiments, the amount of water is present in
less than about one equivalent relative to the amount
of sulfonyl halide reagent. One preferred solvent
system includes a small amount of water and
tetrahydrofuran. In some embodiments, the reaction of
the compound of Formula III and the amine reagent is
performed in the presence of a base. Suitable bases
include ammonia, lower (i.e., C1-6) trialkyl amines,
pyridine, or an inorganic base such as metallic
carbonates or bicarbonates. In many instances, it is
preferred that the amine reagent also function as the
base, particularly where the amine reagent is ammonia,
or relatively small in size, for example a lower
(i.e., C1-6) mono- or di-alkyl amine.The reaction of
the compound of Formula III with the amine reagent can
be carried out at any suitable temperature. Generally,
the reaction is performed at a temperature below room
temperature. For example, in some embodiments, the
reaction can be carried out at a temperature of less
than about -10 0C. In some preferred embodiments, the
reaction can be carried out at a temperature of from
about -20 0C to about -10 0C. The sulfonic acid salts
of Formula Il can be any of a variety of organic
sulfonic acid salts. In some embodiments, Ar in the
compound of Formula III is phenyl optionally
substituted by up to five substituents independently
selected from the group consisting of halogen, Cr C6
alkyl, C3-C7 cycloalkyl, heterocycloalkyl, cyano,
nitro, OH, C1-C6 haloalkyl, C1-C3 perhaloalkyl, CrC 6
alkoxy, C1-C6 haloalkoxy, C1-C3 perhaloalkoxy, NR1R2,
NR1COR3, COR3, COOR3, OCOR3, aryloxy, heteroaryloxy, 



arylalkyloxy, heteroalkyloxy, cycloalkylalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl,
arylalkyl, heteroarylalkyl, aryl and heteroaryl. In
some embodiments, Ar in the compound of Formula III is
phenyl substituted by up to five substituents
independently selected from the group consisting of
C1-C6 alkyl, C1-C6 haloalkyl, C1-C3 perhaloalkyl,
C1-C6 alkoxy, C1-C6 haloalkoxy, C1-C3 perhaloalkoxy,
halogen, CN, NO2, NR1R2 and NR1COR3. In some
embodiments, Ar in the compound of Formula III is a
disubstituted phenyl group bearing substituents in the
2- and 6- positions; or a disubstituted phenyl group
bearing substituents in the 3- and 4- positions; or a
monosubstituted phenyl group bearing a substituent in
the 2-position. In some embodiments, the substituents
are independently selected from halogen, for example
chlorine, C1-6 alkyl, for example methyl, C1-6 alkoxy,
for example methoxy, C1-3 perhaloalkyl, for example
trifluoromethyl and C1-3 perhaloalkoxy, for example
trifluoromethoxy. In some embodiments, Ar in the
compound of Formula III is phenyl substituted by up to
three groups independently selected from C1-C6
haloalkyl, C1-C3 perhaloalkyl and C1-3 perhaloalkoxy.
In some embodiments, Ar in the compound of Formula III
is phenyl substituted with one perhaloalkyl group at
the 2 position thereof. In some embodiments, Ar in the
compound of Formula III is 2-trifluoromethylphenyl. In
other embodiments, Ar in the compound of Formula III
is phenyl substituted with one perhaloalkoxy group at
the 2 position thereof, for example, 2-
trifluoromethoxyphenyl. In still other embodiments, Ar
in the compound of Formula IIIis phenyl substituted
with two halogens at the 3 and 4 positions thereof,
for example, 3,4-dichlorophenyl. In further
embodiments, Ar in the compound of Formula III is
phenyl substituted with groups in the 2 and 6
positions thereof, for example, 2-fluoro-
6-(trifluoromethyl)phenyl. In some embodiments, z is
1. In some further embodiments, z is 1, and R is CrC 4
alkylene, for example methylene. In some embodiments,
X is Cl. In some embodiments, M is Na+ ion or K+ ion,
preferably Na+ ion. In some embodiments, Ar is phenyl
substituted with one perhaloalkyl group at the 2
position thereof; R is methylene or ethylene; M is Na+
ion or K+ ion; X is Cl; q is 1; and z is 1. In some
embodiments of the synthetic process of the present
invention, the co-catalyst is N,N-dimethylformamide;
the halogen substitution reagent is oxalyl chloride;
and the molar ratio of the catalytic amount of water
to the compound of Formula Il is of a value of between
about 0.2 to about 0.4. In some embodiments of the
synthetic process of the present invention, Ar is 



phenyl substituted with one perhaloalkyl group at the
2 position thereof; R is methylene or ethylene; M is
Na+ ion or K+ ion; X is Cl; q is 1; z is 1; the
co-catalyst is N,N-dimethylformamide; the halogen
substitution reagent is oxalyl chloride; the molar
ratio of the halogen substitution reagent to the
compound of Formula Il is at a value of about 2 to
about 3; and the molar ratio of the catalytic amount
of water to the compound of Formula Il is of a value
of between about 0.2 to about 0.4. In some embodiments
of the process of forming the compound of Formula I,
the amine reagent is gaseous ammonia, and the reacting
of the compound of Formula III with the amine reagent
is carried out in a solvent system comprising an
organic solvent and a small amount of water. In some
embodiments of the process of forming the compound of
Formula I, the process of the present invention
further comprises isolating the compound of Formula I.
In some embodiments of the processes of the invention,
Ar is phenyl substituted with one perhaloalkyl group
at the 2 position thereof; R is methylene or ethylene;
M is Na+ ion or K+ ion; X is Cl; q is 1; z is 1; the
co-catalyst is N,Ndimethylformamide; the halogen
substitution reagent is oxalyl chloride; the molar
ratio of the halogen substitution reagent to the
compound of Formula Il is at a value of about 2 to
about 3; the molar ratio of the catalytic amount of
water to the compound of Formula Il is of a value of
between about 0.2 to about 0.4; and the compound of
Formula I is formed without isolation of said compound
of Formula III. In some further embodiments, Ar is
2-trifluoromethylphenyl. In some embodiments, the
processes of the present invention further include a)
removing excess the halogen substitution reagent; and
c) isolating the compound of Formula I. In some
embodiments, of each of the processes of the
invention, the compound of Formula I is formed without
isolation of the compound of Formula III. The
compounds of Formula I can be isolated from the
reaction mixture by any routine method such as
precipitation and filtration. Any of numerous well
known methods for inducing precipitation can be used.
In some embodiments, the reaction mixture can be
cooled (e.g., less than about 10 0C) to help induce
precipitation. In some embodiments, an anti-solvent
such as water or a solvent containing water can be
added to the reaction mixture to induce precipitation.
In some embodiments, precipitation can be facilitated
by lowering the temperature of the reaction mixture
to, for example, below about 5C. Numerous advantages
of the present invention are apparent to the
art-skilled. For example, preparation of sulfonyl
halide at a moderate temperautre allows for 



improved yields by avoiding the hydrolysis of sulfonyl
halides in the presence of water. Additionally, the
preparation and isolation methods described herein
help maximize yields. In some embodiments of the
invention, multi-step processes are carried out
stepwise and each intermediate is isolated before
proceeding to the next step. In other embodiments of
the invention, some of the intermediates are isolated
and others are not. In yet other embodiments, none of
the intermediates are completely isolated and all of
the reactions take place in a single reactor vessel.
It is understood in the generic description above and
for other groups described herein that, in each
instance any variable group may be independently
substituted by their allowed groups. Thus, for
example, where a structure is described wherein two
substituents selected from a same group are
simultaneouslypresent on the same compound, the two
substituents can be different members of the same
group. It is appreciated that certain features of the
invention, which are, for clarity, described in the
context of separate embodiments, can also be provided
in combination in a single embodiment. Conversely,
various features of the invention which are, for
brevity, described in the context of a single
embodiment, can also be provided separately or in any
suitable subcombination. The term "alkyl", employed
alone, is defined herein as, unless otherwise stated,
either a straight-chain or branched saturated
hydrocarbon moiety. In some embodiments, the alkyl
moiety contains 1 to 18, 1 to 12, 1 to 10, 1 to 8, 1
to 6, or 1 to 4 carbon atoms. Examples of saturated
hydrocarbon alkyl moieties include, but are not
limited to, chemical groups such as methyl, ethyl,
n-propyl, isopropyl, -butyl, tertbutyl, isobutyl,
sec-butyl; higher homologs such as p-pentyl, /7-hexyl,
/i-heptyl, noctyl, and the like. The term "alkylenyl"
refers to a bivalent straight-chained or branched
alkyl group. As used herein, "alkenyl" refers to an
alkyl group having one or more carboncarbon double
bonds. Nonlimiting examples of alkenyl groups include
ethenyl, propenyl, and the like. As used herein,
"alkynyl" refers to an alkyl group having one or more
carboncarbon triple bonds. Nonlimiting examples of
alkynyl groups include ethynyl, propynyl, and the
like. As used herein, "haloalkyl" refers to an alkyl
group having one or more halogen substituents, up to
and including perhalogenated species. Thus, examples
of haloalkyl groups include perhaloalkyl groups such
as CF3, C2F5, CCI3, C2CI5, and 



the like, as well as groups having less than perhalo
substitution, such as CHF2, CHCI2 and the like. The
term "perhaloalkyl" is intended to denote an alkyl
group in which all of the hydrogen atoms are replaced
with halogen atoms. The term "alkoxy", employed alone
or in combination with other terms, is defined herein
as, unless otherwise stated, -O-alkyl. Examples of
alkoxy moieties include, but are not limited to,
chemical groups such as methoxy, ethoxy, isopropoxy,
sec-butoxy, ferf-butoxy, and the like.The term
"haloalkoxy", employed alone or in combination with
other terms, is defined herein as, unless otherwise
stated, -O-haloalkyl. Examples of haloalkoxy moieties
include, but are not limited to, chemical groups such
-OCF 3, and the like. The term "cycloalkyl", employed
alone or in combination with other terms, is defined
herein as, unless otherwise stated, a monocyclic,
bicyclic, tricyclic, fused, bridged, or spiro
monovalent non-aromatic hydrocarbon moiety of 3-18 or
3-7 carbon atoms. Also included in the definition of
cycloalkyl are moieties that have one or more aromatic
rings fused (i.e., having a bond in common with) to
the nonaromatic ring. Any suitable ring position of
the cycloalkyl moiety can be covalently linked to the
defined chemical structure. Examples of cycloalkyl
moieties include, but are not limited to, chemical
groups such as cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, norbomyl, adamantyl,
spiro[4.5]decanyl, and the like. As used herein,
"heterocycloalkyl" refers to a cycloalkyl group (e.g.
of 3-12 atoms) wherein one or more (e.g., up to 4
atoms) are replaced by a heteroatom such as an O, S, N
or P atom. Also included in the definition of
heterocycloalkyl are moieties that have one or more
(e.g., two) aromatic rings fused (i.e., having a bond
in common with) to the nonaromatic heterocyclic ring,
for example phthalimidyl, naphthalimidyl pyromellitic
diimidyl, phthalanyl, and benzo derivatives of
saturated heterocycles such as indolene and
isoindolene groups. In some embodiments,
heterocycloalkyl groups are 3-12 membered groups
having 1-4 heteroatoms independently selected from
oxygen, nitrogen and sulfur, and optionally having one
or two benzene rings fused thereto, where the group is
bonded via a ring carbon or a nitrogen atom. The terms
"halo" or "halogen", employed alone or in combination
with other terms, is defined herein as, unless
otherwise stated, fluoro, chloro, bromo, or iodo. The
term "aryl", employed alone or in combination with
other terms, is defined herein as, unless otherwise
stated, an aromatic hydrocarbon of up to 14 carbon
atoms, which can be a single ring (monocyclic) or
multiple rings (bicyclic, up to three rings) fused
together or linked covalently. Any suitable ring
position of the aryl moiety can be covalently linked
to the defined chemical structure. Examples of aryl 



moieties include, but are not limited to, chemical
groups such as phenyl, 1-naphthyl, 2-naphthyl,
dihydronaphthyl, tetrahydronaphthyl, biphenyl,
anthryl, phenanthryl, fluorenyl, indanyl,
biphenylenyl, acenaphthenyl, acenaphthylenyl, and the
like.The term "aryloxy" as used herein means a group
of formula -O-aryl, where the term "aryl" has the
definition as previously described herein. The term
"arylalkyl" or "aralkyl," employed alone or in
combination with other terms, is defined herein as,
unless otherwise stated, an alkyl group as herein
before defined, that is substituted with an aryl
moiety as defined herein. Examples of arylalkyl
moieties include, but are not limited to, chemical
groups such as benzyl, 1- phenylethyl, 2-phenylethyl,'
diphenylmethyl, 3-phenylpropyl, 2-phenylpropyl,
fluorenylmethyl, and the like. The term "arylalkyloxy"
as used herein means a group of formula -O-arylalkyl,
where the term "arylalkyl" has the definition as
previously described herein. As used herein,
"heteroaryl" groups are monocyclic and polycyclic
(e.g., two or three rings) aromatic hydrocarbons that
have at least one heteroatom ring member such as
sulfur, oxygen, or nitrogen. Heteroaryl groups
include, without limitation, pyridyl, pyrimidinyl,
pyrazinyl, pyridazinyl, triazinyl, furyl, quinolyl,
isoquinolyl, thienyl, imidazolyl, thiazolyl, indolyl,
pyrryl, oxazolyl, benzofuryl, benzothienyl,
benzthiazolyl, isoxazolyl, pyrazolyl, triazolyl,
tetrazolyl, indazolyl, 1,2,4-thiadiazolyl,
isothiazolyl, benzothienyl, purinyl, carbazolyl,
benzimidazolyl, 2,3-dihydrobenzofuranyl,
2,3-dihydrobenzothienyl,
2,3-dihydrobenzothienyl-S-oxide,
2,3-dihydrobenzothienyl-S-dioxide,
benzoxazolin-2-on-yl, indolinyl, benzodioxolanyl,
benzodioxane, and the like. In some embodiments,
heteroaryl groups can have from 1 to about 20 carbon
atoms, and in further embodiments from about 3 to
about 20 carbon atoms in some embodiments, heteroaryl
groups have 1 to about 4, 1 to about 3, or 1 to 2
heteroatoms. In some embodiments, heteroaryl is an
aromatic 5- 24 membered mono- or poly- (e.g., di- or
tri-) cyclic group having 1-4 heteroatoms the same or
different selected from oxygen, nitrogen and sulfur.
The term "heteroarylalkyl," employed alone or in
combination with other terms, is defined herein as,
unless otherwise stated, an alkyl group as herein
before defined, substituted with a heteroaryl moiety
as defined herein. Examples of heteroarylalkyl
moieties include, but are not limited to, chemical
groups such as pyridylmethyl. The term
"heteroarylalkyioxy" as used herein means a group of
formula -Oheteroarylalkyl, where the term
"heteroarylalkyl" has the definition as previously
described herein.As used herein, "heterocycle" refers
to a heteroaryl or heterocycloalkyl group. The term
"heteroaryloxy" as used herein means a group of
formula -Oheteroaryl, 



where the term "heteroaryl" has the definition as
previously described herein. As used herein, the term
"reacting" refers to the bringing together of
designated chemical reactants such that a chemical
transformation takes place generating a compound
different from any initially introduced into the
system. Reacting can take place in the presence or
absence of solvent. As used herein, the term
"precipitating" is used as known in the art and
generally refers to the formation of solid (e.g.,
precipitate) from a solution in which the solid is
dissolved. The solid can be amorphous or crystalline.
Methods of precipitation are well known in the art and
include, for example, increasing the proportion of
solvent in which a solute is insoluble, decreasing
temperature, chemically transforming the solute such
that it becomes no longer soluble in its solvent, and
the like. The compounds of the present invention can
contain an asymmetric atom, and some of the compounds
can contain one or more asymmetric atoms or centers,
which can thus give rise to optical isomers
(enantiomers) and diastereomers. The present invention
includes such optical isomers (enantiomers) and
diastereomers (geometric isomers), as well as, the
racemic and resolved, enantiomerically pure R and S
stereoisomers, as well as, other mixtures of the R and
S stereoisomers and pharmaceutically acceptable salts
thereof. Optical isomers can be obtained in pure form
by standard procedures known to those skilled in the
art, and include, but are not limited to,
diastereomeric salt formation, kinetic resolution, and
asymmetric synthesis. It is also understood that this
invention encompasses all possible regioisomers, and
mixtures thereof, which can be obtained in pure form
by standard separation procedures known to those
skilled in the art, and include, but are not limited
to, column chromatography, thin-layer chromatography,
and highperformance liquid chromatography. Compounds
of the invention can also include all isotopes of
atoms occurring in the intermediates or final
compounds. Isotopes include those atoms having the
same atomic number but different mass numbers. For
example, isotopes of hydrogen include tritium and
deuterium.Compounds of the invention can also include
tautomeric forms, such as ketoenol tautomers.
Tautomeric forms can be in equilibrium or sterically
locked into one form by appropriate substitution. The
processes described herein can be monitored according
to any suitable method known in the art. For example,
product formation can be monitored by spectroscopic
means, such as nuclear magnetic resonance spectroscopy
(e.g., 1H or 



13C), infrared spectroscopy, spectrophotometry (e.g.,
UV-visible), or mass spectrometry, or by
chromatography such as high performance liquid
chromatography (HPLC) or thin layer chromatography.
The reactions of the processes described herein can be
carried out in air or under an inert atmosphere.
Typically, reactions containing reagents or products
that are substantially reactive with air can be
carried out using air-sensitive synthetic techniques
that are well known to the skilled artisan. Upon
carrying out preparation of compounds according to the
processes described herein, the usual isolation and
purification operations such as concentration,
filtration, extraction, solid-phase extraction,
recrystallization, chromatography, and the like may be
used to isolate the desired products. The invention
will be described in greater detail by way of specific
examples. The following example is offered for
illustrative purposes, and are not intended to limit
the invention in any manner. Those of skill in the art
will readily recognize a variety of noncritical
parameters which can be changed or modified to yield
essentially the same results. EXAMPLE 1 Synthesis of
(2-Trifluoromethyl-phenyl)-methanesulfonamide A vessel
of suitable size was charged with tetrahydrofuran
(THF, 250 mL), water ( 1 mL), DMF (2 mL), and
(2-trifluoromethyl-phenyl)-methanesulfonic acid,
sodium salt (50 g, 0.190 mol). The mixture was stirred
under a nitrogen blanket and cooled to 0-5 0C. Oxalyl
chloride (63 g, 0.496 mol) was added dropwise to the
reaction mixture. The mixture was stirred at 0-5 0C
for 16 hours. In-process analysis (HPLC) showed a 99%
conversion to
(2-(trifluoromethyl)pheny!)methanesulfonyl
chloride.The reaction mixture was concentrated to 107
g, then diluted with THF (200 ml_). The mixture was
stirred and cooled to -10 to -20 0C. Water (3.0 mL)
was added dropwise. Ammonia (gas, 13 g, 0.765 mol) was
added via subsurface tubing to the reaction mixture.
The reaction mixture was basic to pH paper. In-process
testing (HPLC) showed complete conversion of the
sulfonyl chloride to the sulfonamide with -5% of the
sulfonic acid. The mixture was filtered to remove
inorganic salts. Water (135 mL) was added to the
filtrate. The filtrate was concentrated to 190 g. The
mixture was stirred at 0-5 0C for 30 min. The solid
product was collected by filtration and dried to
constant weight to give 33.2 g (73%) of the title
compound. 1HNMR(300 MHz, CDCI3) : d 7.81-7.52 (m, 4H,
ArH) 14.60 (s, 2H, CH2) , and 4.52 (br s, 2H1NH2) .
EXAMPLE 2 Synthesis of
4-(3-{5-chloro-1-(diphenylmethyl)-2-[2- 



({[2{tfiuoromeihyi)benzy\]suifonyi}amino)ethyi]-1H-\nd
o\-3-yi}propy\)benzoic acid Step 1: To a suspension of
4-{3-[2-(2-aminoethyl)-1-benzhydryl-5-chloro-1H-indol-
3- yl]propyl}benzoic acid (prepared as described in
U.S. Patent No. 6797708, incorporated herein by
reference in its entirety) (10.0 g, 19 mmol) in CH3CN
(100 mL) and MeOH (25 mL) was added
(trimethyisilyl)diazomethane (2.0 M soln. in hexanes,
9.6 mL, 19 mmol). After 16 h the mixture was filtered
and concentrated to afford the methyl
4-{3-[2-(2-aminoethyl)-1-benzhydryl-5-chloro-1W-indol-
3- yl]propyl}benzoate (8.8 g, ca. 86%), an orange
foam, which was used without purification. Step 2:
Methyl
4-{3-[2-(2-aminoethyl)-1-benzhydryl-5-chloro-1H-indol-
3- yl]propyl}benzoate (Example 2, Step 1, 9.1 g, 17
mmol) was treated with (2-
(trifluoromethyl)phenyl)methanesulfonyl chloride (4.8
g, 17 mmol, obtainable according to example 1 above)
and sat. NaHCO3 in CH2CI2. The mixture was poured into
saturated sodium bicarbonate and extracted with
CH2CI2. The combined organic phase was washed with
brine, dried over sodium sulfate and purified by
column chromatography to afford 6.1 g of
4-(3-{5-chloro-1-(diphenylmethyl)-2-[2-({[2-
(trifluoromethyl)benzyl]sulfonyl}amino)ethyl]-1
H-indol-3-yl}propyl)benzoic acid methyl ester as a
white foam (47% yield). 1H NMR (400 MHz1CDCI3) d 1.88
- 2.00 (m, 2 H),2.64 - 2.77 (m, 6 H), 2.83 - 2.95 (m,
2 H), 3.90 (s, 3 H), 4.05 (t, J=5.9 Hz, 1 H), 4.33 (s,
2 H), 6.49 (d, J=8.8 Hz, 1 H), 6.70 - 6.88 (m, 2 H),
7.04 (dd, J=6.4, 2.7 Hz, 4 H), 7.24 (s, 1 H), 7.28 -
7.35 (m, 7 H) 17.36 - 7.49 (m, 3 H), 7.55 - 7.71 (m, 2
H), 7.95 (d, J=8.1 Hz, 2 H). Step 3: The resulting
ester (2.6 g, 3.4 mmol) was hydrolyzed by stirring
with 1N NaOH in THF and enough MeOH to produce a clear
solution. The reaction was monitored by TLC for the
disappearance of starting material. When the reaction
was complete, the mixture was concentrated, diluted
with H2O, and acidified to pH 2-4 using 1 M HCI. The
aqueous phase was extracted with EtOAc and the organic
phase was washed with brine, dried over sodium
sulfate, and concentrated to afford 2.25 g (88%) of
the title product, a yellow solid. 1H NMR (400 MHz,
DMSO-d 6) d 1.81 - 1.97 (m, 2 H), 2.66 - 2.79 (m, 4
H), 2.95 (s, 4 H), 4.41 (s, 2 H), 6.45 (d, J=8.8 Hz, 1
H), 6.78 (dd,'J=8.8, 2.0 Hz, 1 H), 7.01 - 7.14 (m, 5
H), 7.24 - 7.42 (m, 8 H), 7.46 (d, J=2.0 Hz, 1 H),
7.50 - 7.66 (m, 4 H), 7.73 (d, J=7.8 Hz, 1 H), 7.85
(d, J=8.3 Hz, 2 H), 12.77 (s, 1 H); HRMS: calcd for
C4IH36CIF3N2O4S + H+, 745.21092; found (ESIFTMS, [M+H]
1+) , 745.2132; Anal. Calcd for C4 1H36CIF3N2O4S: C,
66.08; H, 4.87; N3.76. Found: C, 66.07; H, 4.57; N,
3.67. Those skilled in the art will recognize that
various changes and/or modifications may be made to
aspects or embodiments of this invention and that 



such changes and/or modifications may be made without
departing from the spirit of this invention.
Therefore, it is intended that the appended claims
cover all such equivalent variations as will fall
within the spirit and scope of this invention. It is
intended that each of the patents, applications, and
printed publications, including books, mentioned in
this patent document be hereby incorporated by
reference in their entirety.WHAT IS CLAIMED IS: 1. A
synthetic process comprising reacting a compound of
Formula II: Il wherein: Ar is C1-C18 alkyl, C2-C18
alkenyl, C2-C18 alkynyl, C3-C18 cycloalkyl,
heterocycloalkyl, aryl or heteroaryl, each optionally
substituted by up to five substituents independently
selected from the group consisting of halogen, C1-C6
alkyl, C3-C7 cycloalkyl, heterocycloalkyl, cyano,
nitro, OH, C1-C6 haloalkyl, C1-C3 perhaloalkyl, C1-C6
alkoxy, C1-C6 haloalkoxy, C1-C3 perhaloalkoxy, NR1R2,
NR1COR3, COR3, COOR 3, OCOR3, aryloxy, heteroaryloxy,
arylalkyloxy, heteroarylalkyloxy, cycloalkylalkyl,
arylalkyl, heteroarylalkyl, aryl and heteroaryl; R is
C1-C6 alkylenyl; each R1 and R2 is independently
selected from the group consisting of H, C1- C6 alkyl
and C3-C7 cycloalkyl; or any R1 and R2, together with
the nitrogen atom to which they are attached, can form
a 5- or 6- membered heterocycle; each R3 is
independently selected from the group consisting of H,
C1-C6 alkyl and C3-C7 cycloalkyl; M is a Group I or Il
metal ion; q is 1 where M is Group I metal ion; or q
is 2 where M is a Group Il metal ion; and z is Oor 1;
with a halogen substitution reagent in the presence of
a catalytic amount of water and in the presence of a
co-catalyst for a time and under conditions sufficient
to form a compound of Formula III: Ar-(R) -SO2-X III
wherein X is halogen and Ar, R and z are as defined
above. 2. The process of claim 1 wherein said reacting
of said compound of Formula Il with said halogen
substitution reagent is carried out in a solvent
systemcomprising a solvent selected from the group
consisting of an aprotic organic solvent; a polar
aprotic organic solvent; a nonpolar aprotic organic
solvent; a water-miscible 



aprotic organic solvent; and a water-immiscible
aprotic organic solvent. 3. The process of claim 2
wherein said solvent system comprises one or more of
tetrahydrofuran, acetonitrile, N,N-dimethylformamide,
dioxane, acetone, toluene, methylene chloride,
1,2-di-chloroethane, methyl t-butyl ether, or ethyl
ether. 4. The process of claim 2 wherein said solvent
system comprises tetrahydrofuran. 5. The process of
claim 1, 2, 3 or 4, wherein said co-catalyst comprises
N,N-dimethylformamide. 6. The process of claim 1, 2,
3, 4 or 5 , wherein said reacting of said compound of
Formula Il with said halogen substitution reagent is
carried out at a temperature of less than about 5 0C.
7. The process of claim 1, 2, 3, 4, 5 or 6, wherein
the molar ratio of said catalytic amount of water to
said compound of Formula Il is less than about 0.5:1.
8. The process of claim 1, 2, 3, 4 , 5 or 6, wherein
the molar ratio of said catalytic amount of water to
said compound of Formula Il is of a value of from
about 0.2 to about 0.4. 9. The process of claim 1, 2,
3, 4, 5 or 6, wherein the molar ratio of said
catalytic amount of water to said compound of Formula
Il is about 0.3. 10. The process of any one of claims
1 to 9, wherein said halogen substitution reagent
comprises SOCI2, POCI3, CCI4/triphenylphosphine,
oxalyl chloride or oxalyl bromide.11. The process of
any one of claims 1 to 9, wherein said halogen
substitution reagent comprises oxalyl chloride. 12.
The process of any one of claims 1 to 11, wherein the
molar ratio of said halogen substitution reagent to
said compound of Formula Il is about 1.2 or greater.
13. The process of any one of claims 1 to 12, wherein
Ar is a disubstituted phenyl group bearing
substituents in the 2- and 6- positions; or a
disubstituted phenyl group bearing substituents in the
3- and 4- positions; or a monosubstituted phenyl group
bearing a substituent in the 2-position, wherein the
substituents are independently selected from the group
consisting of CrC 6 alkyl, C1-C6 haloalkyl, C C3
perhaloalkyl, CrC 6 alkoxy, C1-C6 haloalkoxy, C1-C3
perhaloalkoxy, halogen, CN, NO2, NR1R2 and NR1COR3.
14. The process of claim 13 wherein the substituents
are independently selected from the group consisting
of halogen, Ci 6 alkyl, C1-6 alkoxy, C1-3 perhaloalkyl
and C1-3 perhaloalkoxy. 15. The process of any one of
claims 1 to 14 , wherein Ar is phenyl 



substituted with one perhaloalkyl group at the 2
position thereof. 16. The process of any one of claims
1 to 14, wherein Ar is 2- trifluoromethylphenyl. 17.
The process of any one of claims 1 to 14, wherein Ar
is phenyl substituted with one perhaloalkoxy group at
the 2 position thereof. 18. The process of any one of
claims 1 to 14, wherein Ar is 2- trifluoromethoxy
phenyl. 19. The process of any one of claims 1 to 14 ,
wherein Ar is phenyl substituted with one halogen at
the 2 position thereof and one perhaloalkyl group at
the 6 position thereof.20. The process of any one of
claims 1 to 14, wherein Ar is 2-fluoro-6-
(trifluoromethyl)phenyl. 2 1. The process of any one
of claims 1 to 20, wherein z is 1, and R is methylene.
22. The process of any one of claims 1 to 2 1 ,
wherein X is Cl. 23. The process of any one of claims
1 to 22, wherein M is Na+ ion or K+ ion. 24. The
process of any one of claims 1 to 22, wherein M is Na+
ion. 25. The process of any one of claims 1 to 14,
wherein: Ar is phenyl substituted with one
perhaloalkyl group at the 2 position thereof; R is
methylene or ethylene; M is Na+ ion or K+ ion; X is
Cl; q is 1; and z is 1. 26. The process of any one of
claims 1 to 25, wherein: said co-catalyst is
N,N-dimethylformamide; said halogen substitution
reagent is oxalyl chloride; and the molar ratio of
said catalytic amount of water to said compound of
Formula Il is of a value of between about 0.2 to about
0.4. 27. The process of any one of claims 1 to 14,
wherein: Ar is phenyl substituted with one
perhaloalkyl group at the 2 position thereof; R is
methylene or ethylene; M is Na+ ion or K+ ion; X is
Cl; q is 1 ; z is 1 ;said co-catalyst is
N,N-dimethylformamide; 



said halogen substitution reagent is oxalyl chloride;
the molar ratio of said halogen substitution reagent
to said compound of Formula Il is at a value of about
2 to about 3; and the molar ratio of said catalytic
amount of water to said compound of Formula Il is of a
value of between about 0.2 to about 0.4. 28. The
process of claim 27 wherein Ar is
2-trifluoromethylphenyl. 29. The process of claim 1
further comprising reacting said compound of Formula
III with an amine reagent optionally in the presence
of a base for a time and under conditions sufficient
to form a compound of Formula I: ' Ar-(R)2-SO2-NR4R5 I
wherein: R4 and R5 are each, independently, H, C1-C18
alkyl, C2-C18 alkenyl, C2-C18 alkynyl, C3-C18
cycloalkyl, heterocycloalkyl, aryl or heteroaryl, each
optionally substituted by up to five substituents
independently selected from the group consisting of
halogen, C1-C6 alkyl, C3-C7 cycloalkyl,
heterocycloalkyl, cyano, nitro, OH, C1-C6 alkoxy,
C1-C6 haloalkyl, C1-C6 haloalkoxy, aryl and
heteroaryl; or R4 and R5, together with the nitrogen
atom to which they are attached, can form a 5- or
6-membered heterocycle and Ar, R and z are as defined
above. 30. The process of claim 29 further comprising
removing or destroying excess halogen substitution
reagent prior to reacting of said compound of Formula
III with said amine reagent. 3 1. The process of claim
30 wherein said destroying of said excess halogen
substitution reagent is facilitated by adding a
chemical reagent; wherein said chemical reagent is
water.32. The process of any one of claims 29 to 3 1
wherein said reacting of said compound of Formula III
with said amine reagent is carried out at a
temperature of less than about -10 0C. 33. The process
of any one of claims 29 to 32, wherein said amine
reagent is NH3 or NH4OH. 34. The process of claim 33,
wherein said amine reagent is gaseous ammonia, and
said reacting of said compound of Formula III with
said amine reagent is carried out in a solvent system
comprising an organic solvent and a small amount of
water. 35. The process of any one of claims 29 to 34,
wherein the amine reagent has the Formula HNR4R5. 36.
The process of any one of claims 29 to 35, further
comprising isolating 



said compound of Formula I . 37. The process of any
one of claims 29 to 35, wherein said compound of
Formula I is formed without isolation of said compound
of Formula III. 38. A product of the process of claim
29. 39. A process for the preparation of a compound of
Formula (A1 ):(A1) wherein: Ar, R and z are as defined
in claim 1; R10 is selected from the formulae -(CH
2)n-A, -(CH 2)n-S-A, or -(CH 2)n-OA , wherein A is
selected from the moieties: wherein: D is C1-C6 alkyl,
C1-C6 alkoxy, C3-C6 cycloalkyl, -CF 3 or -(CHa)1-3-CF
3; B and C are independently selected from phenyl,
pyridinyl, pyrimidinyl, furyl, thienyl or pyrrolyl
groups, each optionally substituted by from 1 to 3,
preferably 1 to 2 , substituents selected
independently from H, halogen, -CN, -CHO, -CF 3, -OCF
3, -OH, -C1-C6 alkyl, C1-C6 alkoxy, -NH 2 , -N(C 1-C6
alkyl) 2, -NH(C 1-C6 alkyl), -N-C(O)-(C 1-C6 alkyl),
-NO 2, or by a 5- or 6-membered heterocyclic or
heteroaromatic ring containing 1 or 2 heteroatoms
selected from O, N or S; n is an integer from Oto 3; 1
is an integer from 1 to 3; n3 is an integer from Oto
3; n4 is an integer from Oto 2 X2 is selected from
-0-, -CH 2- , -S-, -SO-, -SO 2- , -NH-, -C(O)-, (CrC
3alkyl) H (C1-C3SIlCyI) .N- -(C 1-C3 alkyl)- (C1-C3
alkyl)-R12 is a ring moiety selected from phenyl,
pyridinyl, pyrimidinyl, furyl, thienyl or pyrrolyl
groups, the ring moiety being substituted by a group
of the formula - (CH2)n4-CO2H or a pharmaceutically
acceptable acid mimic or mimetic; and also optionally
substituted by 1 or 2 additional substituents
independently selected from H, halogen, -CN, -CHO,
-CF3, -OCF3, -OH, -C1-C6 alkyl, C1-C6 alkoxy, C1-C6
thioalkyl, - NH2 ,-N(C 1-C6 alkyl) 2, -NH(C 1-C6
alkyl), -N-C(O)-(C 1-C6 alkyl), or -NO2; R13 is
selected from H, halogen, -CN, -CHO, -CF3, -OCF 3,
-OH, -C1-C6 alkyl, C1-C6 alkoxy, C1-C6 thioalkyl, -NH2
1-N(C 1-C6 alkyl) 2, -NH(C 1-C6 alkyl), -N-C(O)-(C
1-C6 alkyl), or -NO 2; R14 is selected from H,
halogen, -CN, -CHO, -CF3, -OCF 3, -OH, -C1-C6 alkyl,
C1-C6 alkoxy, C1-C6 thioalkyl, -NH2 1-N(C 1-C6 alkyl)
2, -NH(C 1-C6 alkyl), -N-C(O)-(C 1-C6 



alkyl), -NO 2, -N-C(O)-N(C 1-C3 alkyl)2 , -N-C(O)-NH(C
1-C3 alkyl), -N-C(O)-O-(C 1-C3 alkyl), -SO 2-C1-C6
alkyl, -S-C 3-C6 cycloalkyl, -S-CH 2-C3-C6 cycloalkyl,
-SO2-C3-C6 cycloalkyl, , -SO2-CH2-C3-C6 cycloalkyl,
C3-C6 cycloalkyl, -CH 2-C3-C6 cycloalkyl, -OC3- C6
cycloalkyl, , -0-CH 2-C3-C6 cycloalkyl, phenyl,
benzyl, benzyloxy, morpholino or other heterocycles
such as pyrrolidine, piperidine, piperizine furan,
thiophene, imidazole, tetrazole, pyrazine, pyrazolone,
pyrazole, imidazole, oxazole or isoxazole, the rings
of each of these R14 groups each being optionally
substituted by from 1 to 3 substituents selected from
the group of H, halogen, -CN, -CHO, -CF3, -OH, -C1-C6
alkyl, C1-C6 alkoxy, -NH 2 1-N(C 1-C6 alkyl)2, -NH(C
1-C6 alkyl), -N-C(O)-(C 1-C6 alkyl), - NO2, -SO2(C1-C3
alkyl), -SO2NH(C1-C3 alkyl), -SO2N(C1-C3 alkyl) 2, or
OCF3; or a pharmaceutically acceptable salt form
thereof; which comprises reacting a compound of
Formula II: [Ar-(R) z-SO3-1]qM Il wherein: Ar1R and z
are as defined above; M is a Group I or Il metal ion;
q is 1 where M is Group I metal ion; or q is 2 where M
is a Group Il metal ion; and z is Oor 1 ;with a
halogen substitution reagent in the presence of a
catalytic amount of water and in the presence of a
co-catalyst for a time and under conditions sufficient
to form a compound of Formula III: Ar-(R) -SO 2-X III
wherein X is halogen and Ar, R and z are as defined
above; and converting the compound of Formula III into
the compound of Formula (A1) or a pharmaceutically
acceptable salt form thereof. 40. The process of claim
39, wherein the compound of formula ill is reacted
with a compound of Formula (B1): wherein R12 is a ring
moiety selected from phenyl, pyridinyl, pyrimidinyl,
furyl, thienyl or pyrrolyl groups, the ring moiety
being substituted by a group of the formula -
(CH2)n4-CO2H wherein the carboxy group is optionally
protected by a protecting group and the ring moiety
being also optionally substituted by 1 or 2 additional
substituents independently selected from H, halogen,
-CN, -CHO, -CF 3, -OCF 3, -OH, -C1-C6 alkyl, C1-C6
alkoxy, C1-C6 thioalkyl, -NH2 1-N(C 1-C6 alkyl) 2,
-NH(C 1-C6 alkyl), -N-C(O)-(C 1-C6 alkyl), or -NO2;
and R10, R13 , R14 , X2, n n3 and n4 are as defined in
claim 39 to give a 



sulfonamide and, if the carboxy group is protected by
a protecting group, the protecting group is removed
from the resultant sulfonamide. 4 1. A process
according to claim 39 or 40, wherein R10 is
diphenylmethyl.42. A process according to claim 39 or
40, carried out to prepare 4-[3-[5-chloro-
2-[2-[[(3,4-dichlorobenzyl)sulfonyl]amino]ethyl]-1-(di
phenylmethyl)-1H- indol-3- yl]propyl]benzoic acid or a
pharmaceutically acceptable salt thereof. 43. A
process according to claim 39 or 40 carried out to
prepare 4-(3-{5-chloro-1-
(diphenylmethyl)-2-[2-({[2-(trifluoromethyl)benzyl]sul
fonyl}amino)ethyl]-1f/-indol-3- yl}propyl)benzoic acid
or a pharmaceutically acceptable salt thereof. 44. A
process according to claim 39 or 40 carried out to
prepare 4-(3-{5-chloro-1-
(diphenylmethyl)-2-[2-({[2-(trifluoromethoxy)benzyl]su
lfonyl}amino) ethyl]-1 H-indol-3- yl}propyl)benzoic
acid or a pharmaceutically acceptable salt thereof.
45. A process according to claim 39 or 40 carried out
to prepare 4-(3-{5-chloro-1-
(diphenylmethyl)-2-[2-({[2-fluoro-6-(trifluoromethyl)b
enzyl]sulfonyl}amino)ethyl]-1/-/-
indol-3-yl}propyl)benzoic acid or a pharmaceutically
acceptable salt thereof. 


