
SULFONAMIDE COMPOUNDS FOR THE TREATMENT OF
NEURODEGENERATIVE DISORDERS Cross Reference to Related
Application The present application claims benefit of
U.S.S.N. 60/558,660 filed on April 1, 2004, which is
incorporated by reference herein in its entirety.
Field of the Invention The present invention relates
to the treatment of neurodegenerative and/or
neurological disorders, such as Alzheimer's disease,
in mammals, including humans. This invention also
relates to inhibiting, in mammals, including humans,
the production of Ab- peptides that can contribute to
the formation of neurological deposits of amyloid
protein. More particularly, this invention relates to
sulfonamide compounds, pharmaceutical compositions
comprising such compounds and methods of using such
compounds, i.e., for the treatment of
neurodegenerative and/or neurological disorders, such
as Alzheimer's disease, related to Ab-peptide
production. Background of the Invention Dementia
results from a wide variety of distinctive
pathological processes. The most common pathological
processes causing dementia are Alzheimer's disease
(AD), cerebral amyloid angiopathy (CAA) and
prion-mediated diseases. AD affects nearly half of all
people past the age of 85, the most rapidly growing
portion of the United States population. As such, the
number of AD patients in the United States is expected
to increase from about 4 million to about 14 million
by the middle of the next century. Treatment of AD
typically is the support provided by a family member
in attendance. Stimulated memory exercises on a
regular basis have been shown to slow, but not stop,
memory loss. A few drugs, for example Aricept(tm),
provide treatment of AD. A hallmark of AD is the
accumulation in the brain of extracellular insoluble
deposits called amyloid plaques and abnormal lesions
within neuronal cells called neurofibrillary tangles.
Increased plaque formation is associated with an
increased risk of AD. Indeed, the presence of amyloid
plaques, together with neurofibrillary tangles, is the
basis for definitive pathological diagnosis of AD. The
major components of amyloid plaques are the amyloid
Ab-peptides, also called Ab-peptides, that consist of
several proteins including those having 38, 40, 42 or
43 amino acids, designated as the Ab1-38 Ab1-40,
Ab1-42 and Ab1-43 peptides, respectively. The Ab-
peptides are thought to cause nerve cell destruction,
in part, because they are toxic to neurons in vitro
and in vivo. The Ab peptides are derived from larger
amyloid precursor proteins (APP proteins), that
consist of four proteins containing 695, 714, 751 or
771 amino acids, designated as the APP 95, APP714,
APP751 and APP771 , respectively. Proteases are
believed to produce the Abpeptides by cleaving
specific amino acid sequences within the various APP
proteins. The proteases are named "secretases" because
the Ab-peptides they produce are secreted by cells
into the extracellular environment. These secretases
are each named according to the cleavage(s) they make
to produce the Ab-peptides. The secretase that forms
the amino terminal end of the Ab-peptides is called
the beta-secretase. The secretase that forms the
carboxyl terminal end of the Ab-peptides is called the
gamma-secretase. This invention relates to novel
compounds that inhibit Ab-peptide production, to
pharmaceutical compositions comprising such compounds,
and to methods of using such compounds to treat
neurodegenerative and/or neurological disorders.
Summary of the Invention The present invention relates
to compounds of the Formula I wherein R1 and R2 are
each independently selected from - H, -C1-C8 alkyl,
-C2-Cs alkenyl, -C1- C8 alkoxy, -C2-C8 alkenoxy,
-C1-C8 hydroxyalkyl, -C2-C8 hydroxyalkenyl, -halo,
-CN, -NO2, - (CH2)qNC(=O)R 6, -(CH2)qC(=O)OR5,
-(CH2)qC(=O)NR 6R7, -(CH2)qNR6R7, -C3-C8 cycloalkyl
and -Ce-C8 cycloalkenyl, wherein R1 and R2 are each
optionally independently substituted with from one to
three substituents independently selected from -C1-C6
alkoxy, -C1-C6 alkyl -halo and - OH; R3 is a group of
the Formula Il orthe Formula III, each as depicted
belowwherein B is absent or is selected from -C1-C8
alkylene and -C2-C4 alkenylene; D is selected from
-C1-C8 alkyl, -C3-C10 cycloalkyl, -(3-10 membered)
heterocycloalkyl and - (5-7 membered) heteroaryl; X, Y
and Z are each independently selected from -H, -C1-C8
alkyl, -C2-C8 alkenyl, -C1- C8 alkoxy, -C2-C8
alkenoxy, -C1-C8 hydroxyalky), -C2-C8 hydroxyalkenyl,
-halo, -OH, -CN, - NO2, -(CH2)q-NR7R8,
-(CH2)q-NHC(=O)R9, -(CH2)q-C(=O)R9,
-(CH2)q-C(=O)NR7R8, -(CH2)q- C(=O)OR9, -(CH2)q-SO2R9,
-S(C1-C8 alkyl), -C3-C8 cycloalkyl, -(CH2)q-((3-10
membered) heterocycloalkyl), -(CH2)q-(C6-C14 aryl),
-(CH2)q-((4-10 membered) heteroaryl) and
-(CH2)qwherein said X, Y and Z are each optionally
independently substituted with from one to three
substituents independently selected from -C1-C8 alkyl,
-C2-C8 alkenyl, -C1-C8 alkoxy, -C2-C8 alkenoxy, C1-C3
hydroxyalkyl, -C2-C8 hydroxyalkenyl, halo, -OH and -
CN; and wherein said alkoxy substituent of X, Y and Z
is optionally independently substituted with from one
to three substituents independently selected from
halo, preferably - F; R5, R6 R7, R8 and R9 are each
independently selected from -H, -C1-C12 alkyl, -C2-C12
alkenyl, -C3-C10 cycloalkyl, -C5-C10 cycloalkenyl,
-C5-C13 bicycloalkyl, -C7-C13 bicycloalkenyl, - (3-10
membered) heterocycloalkyl, -C6-C14 aryl and -(5-8
membered) heteroaryl; wherein NR6R7 or NR7R8 may in
each instance independently optionally form a -(3-8
membered) heterocycloalkyl; m is 0,1, 2 or3; n is 0,1,
2 or3; q is 0, 1 or 2 ; or the pharmaceutically
acceptable salts of such compounds. 



Compounds of the Formula I may have optical centers
and therefore may occur in different enantiomeric and
diastereomeric configurations. The present invention
includes all enantiomers, diastereomers, and other
stereoisomers of such compounds of the Formula I, as
well as racemic compounds and racemic mixtures and
other mixtures of stereoisomers thereof.
Pharmaceutically acceptable salts of the compounds of
Formula I include the acid addition and base salts
thereof.-ASuitable acid addition salts are formed from
acids which form non-toxic salts. Examples include,
but are not limited to, the acetate, adipate,
aspartate, benzoate, besylate, bicarbonate/carbonate,
bisulphate/sulphate, borate, camsylate, citrate,
cyclamate, edisylate, esylate, formate, fumarate,
gluceptate, gluconate, glucuronate,
hexafluorophosphate, hibenzate,
hydrochloride/chloride, hydrobromide/bromide,
hydroiodide/iodide, isethionate, lactate, malate,
maleate, malonate, mandelates mesylate,
methylsulphate, naphthylate, 2- napsylate, nicotinate,
nitrate, orotate, oxalate, palmitate, pamoate,
phosphate/hydrogen phosphate/dihydrogen phosphate,
pyroglutamate, salicylate, saccharate, stearate,
succinate, sulfonate, stannate, tartrate, tosylate,
trifluoroacetate and xinofoate salts. Suitable base
salts are formed from bases which form non-toxic
salts. Examples include, but are not limited to, the
aluminium, arginine, benzathine, calcium, choline,
diethylamine, diolamine, glycine, lysine, magnesium,
meglumine, olamine, potassium, sodium, tromethamine
and zinc salts. Hemisalts of acids and bases may also
be formed, for example, hemisulphate and hemicalcium
salts. For a review on suitable salts, see Handbook of
Pharmaceutical Salts: Properties, Selection, and Use
by Stahl and Wermuth (Wiley-VCH, 2002).
Pharmaceutically acceptable salts of compounds of
Formula I may be prepared by one or more of three
methods: (i) by reacting the compound of Formula I
with the desired acid or base; (ii) by removing an
acid- or base-labile protecting group from a suitable
precursor of the compound of Formula I or by
ring-opening a suitable cyclic precursor, for example,
a lactone or lactam, using the desired acid or base;
or (iii) by converting one salt of the compound of
Formula I to another by reaction with an appropriate
acid or base or by means of a suitable ion exchange
column. All three reactions are typically carried out
in solution. The resulting salt may precipitate out
and be collected by filtration or may be recovered by
evaporation of the solvent. The degree of ionization
in the resulting salt may vary from completely ionised
to almost non-ionised. The compounds of the invention
may exist in a continuum of solid states ranging from
fully amorphous to fully crystalline. The term
'amorphous' refers to a state in which the material
lacks long range order at the molecular level and,
depending upon temperature, may exhibit the physical
properties of a solid or a liquid. Typically such
materials do not give distinctive X-ray diffraction
patterns and, while exhibiting the properties of a
solid, are more formally described as a liquid. Upon
heating, a change from solid to liquid properties
occurs which is characterised by a change of state,
typically second order ('glass transition'). The term
'crystalline' refers to a solid phase in which the
material has a regular ordered internalstructure at
the molecular level and gives a distinctive X-ray
diffraction pattern with defined peaks. Such materials
when heated sufficiently will also exhibit the
properties of a liquid, but the change from solid to
liquid is characterised by a phase change, typically
first order ('melting point'). The compounds of the
invention may also exist in unsolvated and solvated
forms. The term 'solvate' is used herein to describe a
molecular complex comprising the compound of the
invention and one or more pharmaceutically acceptable
solvent molecules, for example, ethanol. The term
'hydrate' is employed when said solvent is water. A
currently accepted classification system for organic
hydrates is one that defines isolated site, channel,
or metal-ion coordinated hydrates - see Polymorphism
in Pharmaceutical Solids by K. R. Morris (Ed. H. G.
Brittain, Marcel Dekker, 1995). Isolated site hydrates
are ones in which the water molecules are isolated
from direct contact with each other by intervening
organic molecules. In channel hydrates, the water
molecules lie in lattice channels where they are next
to other water molecules. In metal-ion coordinated
hydrates, the water molecules are bonded to the metal
ion. When the solvent or water is tightly bound, the
complex will have a well-defined stoichiometry
independent of humidity. When, however, the solvent or
water is weakly bound, as in channel solvates and
hygroscopic compounds, the water/solvent content will
be dependent on humidity and drying conditions. In
such cases, non-stoichiometry will be the norm. Also
included within the scope of the invention are
multi-component complexes (other than salts and
solvates) wherein the drug and at least one other
component are present in stoichiometric or
non-stoichiometric amounts. Complexes of this type
include, but are not limited to, clathrates (drug-host
inclusion complexes) and co-crystals. The latter are
typically defined as crystalline complexes of neutral
molecular constituents which are bound together
through non-covalent interactions, but could also be a
complex of a neutral molecule with a salt. Co-crystals
may be prepared by melt crystallisation, by
recrystallisation from solvents, or by physically
grinding the components together - see Chem Commun,
17, 1889-1896, by O. Almarsson and M. J. Zaworotko
(2004). For a general review of multi-component
complexes, see J Pharm Sci, 64 (8), 1269-1288, by
Haleblian (August 1975). The compounds of the
invention may also exist in a mesomorphic state
(mesophase or liquid crystal) when subjected to
suitable conditions. The mesomorphic state is
intermediate between the true crystalline state and
the true liquid state (either melt or 



solution). Mesomorphism arising as the result of a
change in temperature is described as 'thermotropic'
and that resulting from the addition of a second
component, such as water or another solvent, is
described as 'lyotropic'. Compounds that have the
potential to form lyotropic mesophases are described
as 'amphiphilic' and consist of molecules which
possessan ionic (such as -COO Na+, -COOX +, or -SO3
Na+) or non-ionic (such as -N~N+(CH3)3) polar head
group. For more information, see Crystals and the
Polarizing Microscope by N. H. Hartshome and A.
Stuart, 4th Edition (Edward Arnold, 1970). Hereinafter
all references to compounds of Formula I include
references to salts, solvates, multi-component
complexes and liquid crystals thereof and to solvates,
multicomponent complexes and liquid crystals of salts
thereof. The compounds of the invention include
compounds of Formula I as hereinbefore defined,
including all polymorphs and crystal habits thereof,
prodrugs and isomers thereof (including optical,
geometric and tautomeric isomers) as hereinafter
defined and isotopicallylabeled compounds of Formula
I. Unless otherwise indicated, as used herein, the
term "B is absent" means a direct bond between the
nitrogen and the other groups (e.g., -N-D). Unless
otherwise indicated, as used herein, the terms "halo"
and "halogen" include F, Cl, Br and I . Unless
otherwise indicated, as used herein, the term "alkyl"
includes saturated monovalent hydrocarbon radicals
having straight or branched moieties. Examples of
alkyl groups include, but are not limited to, methyl,
ethyl, -propyl, isopropyl and t-buty\. Unless
otherwise indicated, as used herein, the term
"alkenyl" includes alkyl moieties having at least one
carbon-carbon double bond wherein alkyl is as defined
above. Examples of alkenyl include, but are not
limited to, ethenyl and propenyl. Unless otherwise
indicated, as used herein, the term "alkylene"
includes saturated, divalent hydrocarbon radicals
i.e., generally present as a bridging group between
two other groups, having straight or branched
moieties. Examples of alkylene groups include -CH2-
(methylene); -CH2CH2 - (ethylene); -CH2CH2CH2 -
(propylene), -CH(CH3)CH2- (isopropylene) etc. Unless
otherwise indicated, as used herein, the term
"alkenylene" includes divalent hydrocarbon radicals
with at least one carbon-carbon double bond and may
include straight or branched alkenylene groups, such
as ethyenylene. Alkenylene groups are generally
present as a bridging group between two other groups.
Unless otherwise indicated, as used herein, the term
"cycloalkyl" includes nonaromatic saturated cyclic
alkyl moieties wherein alkyl is as defined above.
Examples of cycloalkyl include, but are not limited
to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl
and cycloheptyl. "Bicycloalkyl" and "tricycloalkyl"
groups are non-aromatic saturated carbocyclic groups
consisting of two or three rings respectively, wherein
said rings share at least one carbon atom. Unless
otherwise indicated, for purposes of the present
invention, bicycloalkyl groups include spiro groups
and fused ring groups. Examples of bicycloalkyl groups
include, but are not limited to,
bicyclo-[3.1.0]-hexyl, bicyclo-2.2.1]-hept-1-yl,
norbomyl,spiro[4.5]decyl, spiro[4.4]nonyl,
spiro[4.3]octyl, and spiro[4.2]heptyl. An example of a
tricycloalkyl group is adamantanyl. Other cycioalkyl,
bicycloalkyl and tricycloalkyl groups are known in the
art, and such groups are encompassed by the
definitions "cycioalkyl," "bicycloalkyl" and
"tricycloalkyl" herein. "Cycloalkenyl,"
"bicycloalkenyl" and "tricycloalkenyl" refer to
non-aromatic carbocyclic cycioalkyl, bicycloalkyl and
tricycloalkyl moieties as defined above, except that
cycloalkenyl, bicycloalkenyl and tricycloalkenyl
comprise one or more carbon-carbon double bonds
connecting carbon ring members (an "endocyclic" double
bond) and/or one or more carbon-carbon double bonds
connecting a carbon ring member and an adjacent
non-ring carbon (an "exocyclic" double bond). Examples
of cycloalkenyl groups include, but are not limited
to, cyciopentenyl, cyclobutenyl and cyclohexenyl, and
a nonlimiting example of a bicycloalkenyl group is
norbornenyl. Cycioalkyl, cycloalkenyl, bicycloalkyl
and bicycloalkenyl groups also include groups that are
substituted with one or more oxo moieties. Examples of
such groups with oxo moieties are oxocyclopentyl,
oxocyclobutyl, oxocyclopentenyl and norcamphoryl.
Other cycloalkenyl, bicycloalkenyl, and
tricycloalkenyl groups are known in the art, and such
groups are included within the definitions
"cycloalkenyl," "bicycloalkenyl" and "tricycloalkenyl"
herein. Unless otherwise indicated, as used herein,
the term "aryl" includes an organic radical derived
from an aromatic hydrocarbon by removal of one
hydrogen, and includes such groups as phenyl,
naphthyl, indenyl, indanyl, tetralinyl and fluorenyl.
"Aryl" encompasses fused ring groups wherein at least
one ring is aromatic. Unless otherwise indicated, as
used herein, the terms "heterocyclic,"
"heterocycloalkyl," and like terms refer to
non-aromatic cyclic groups containing one or more
heteroatoms, prefereably from one to four heteroatoms,
each selected from O, S and N. "Heterobicycloalkyl"
groups are non-aromatic two-ringed cyclic groups,
wherein said rings share one or two atoms, and wherein
at least one of the rings contains a heteroatom (O, S,
or N). Heterobicycloalkyl groups for purposes of the
present invention, and unless otherwise indicated,
include spiro groups and fused ring groups. The
heterocyclic (i.e. heterocycloalkyl,
heterobicycloalkyl) groups of the compounds of the
subject invention can include O, S(O)zero-2> and/or N
as heteroatoms, wherein wherein the subscript "zero-2"
of S(O)zera-2 represents a group of integers
consisting of zero, 1 and 2. Thus, S(O)zera-2
represents the group consisting of S, S(=O), and
S(O)2. In one embodiment, each ring in the
heterobicycloalkyl contains up to four heteroatoms
(i.e., from zero to four heteroatoms, provided that at
least one ring contains at least one heteroatom). The
heterocyclic groups, including the heterobicyclic
groups, of this invention can also include ring
systems substituted with one or more oxo moieties. The
heterocyclic groups, including the heterobicyclic
groups, may comprise double bonds, e.g.,
heterocycloalkenyl, heterobicycloalkenyl. Examples of
non-aromatic heterocyclic groups are aziridinyl,
azetidinyl, pyrrolidinyl, piperidinyl, azepinyl,
piperazinyl, 1,2,3,6-tetrahydropyridinyl,oxiranyl,
oxetanyl, tetrahydrofuranyl, tetrahydrothienyl,
tetrahydropyranyl, 



tetrahydrothiopyranyl, morpholino, thiomorpholino,
thioxanyl, pyrrolinyl, indolinyl, 2H-pyranyl,
4H-pyranyl, dioxanyl, 1,3-dioxoIanyl, pyrazolinyl,
dihydropyranyl, dihydrothienyl, dihydrofuranyl,
pyrazolidinyl, imidazolinyl, imidazolidinyl,
3-azabicyclo[3.1.0]hexanyl, 3-
azabicyclo[4.1.0]heptanyl, quinolizinyl,
quinuclidinyl, 1,4-dioxaspiro[4.5]decyl, 1,4-
dioxaspiro[4.4]nonyl, 1,4-dioxaspiro[4.3]octyl and
1,4-dioxaspiro[4.2]heptyi. Unless otherwise indicated,
as used herein, "heteroaryl" refers to aromatic groups
containing one or more heteroatoms (O, S, or N),
preferably from one to four heteroatoms. A multicyclic
group containing one or more heteroatoms wherein at
least one ring of the group is aromatic is a
"heteroaryl" group. The heteroaryl groups of this
invention can also include ring systems substituted
with one or more oxo moieties. Examples of heteroaryl
groups are pyridinyl, pyridazinyl, imidazolyl,
pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl,
quinolyl, isoquinolyl, 1,2,3,4-tetrahydroguinolyl,
tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl,
oxazolyl, isothiazolyl, pyrrolyl, indolyl,
benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl,
indolizinyl, phthalazinyl, triazinyl, 1,2,4-trizainyl,
1,3,5-triazinyl, isoindolyl, 1-oxoisoindolyl, purinyl,
oxadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl,
benzothiophenyl, benzotriazolyl, benzothiazolyl,,
benzoxazolyl, quinazolinyl, quinoxalinyl,
naphthyridinyl, dihydroquinolyl, tetrahydroquinolyl,
dihydroisoquinolyl, tetrahydroisoquinolyl, benzofuryl,
furopyridinyl, pyrolopyrimidinyl and azaindolyl. As
appreciated by the artisan, the use of Formula I is a
convenience and the invention is understood to
envision and embrace each and every species hereunder
as though individually identified and set forth
herein. Thus the present invention contemplates each
species separately and any and all combinations and
permutations of species falling within Formula I. The
foregoing groups, as derived from the compounds listed
above, may be C-attached or N-attached where such is
possible. For instance, a group derived from pyrrole
may be pyrrol-1-yl (N-attached) or pyrrol-3-yl
(C-attached). The terms referring to the groups also
encompass all possible tautomers. The subject
invention also includes all prodrugs of compounds of
the Formula I. A prodrug is a compound that may not
possess the desired pharmacological activity per se,
but can be administered, for example parenterally or
orally, to a mammal, thereafter being metabolized in
the mammal's body to form a compound that does have
the desired pharmacological activity. For example, a
prodrug of a compound of the Formula I is metabolized,
after administration to a mammal, to a compound of the
Formula I. Further, it will be appreciated by those
skilled in the art that certain protected derivatives
of compounds of the Formula I, that may be made prior
to a final deprotection stage, may, in certain
instances, be administered to a mammal and thereafter
metabolized in the mammal's body to form compoundsof
the invention that are pharmacologically active. Such
derivatives are therefore also "prodrugs" of compounds
of the Formula I and are part of the present
invention. In another aspect, the present invention
relates to compounds of the Formula I wherein R1 is
halo, C1-C4 alky!, C1-C4 BIkOXy, and wherein said
alkyl and alkoxy are optionally substituted with 1 to
3 halo atoms. In one aspect, the present invention
relates to compounds of the Formula I wherein R1 is
halo, preferably - Cl, and m is 1. In another aspect,
the present invention relates to compounds of the
Formula I wherein R2 is - H; In another aspect, the
present invention relates to compounds of the Formula
I wherein R3 is a group of the Formula III, as
depicted below in wherein D is - C1-C8 alkyl; and X,
Y, Z and B are as defined above, and wherein said X, Y
and Z are each optionally independently substituted as
defined above. In another aspect, R3 is a group of the
Formula II, as depicted below wherein X, Y, Z and B
are as defined above, and wherein said X, Y and Z are
each optionally independently substituted as defined
above. In another aspect, R3 is a group of the Formula
II, as depicted below wherein B is C1-C4 alkylene; X,
Y and Z are each independently selected from -H,
-C1-C8 alkyl, -C2-C8 alkenyl, -C1- C8 alkoxy, -C2-C8
aikenoxy, -halo, -OH, -CN, -NO2, -(CH 2)q-NR7R8,
-(CH2)q-C(=O)NR 7R8, - (CH2)q-C(=O)R 9, -(CH
2)q-C(=O)OR 9, -S(C 1-C8 alkyl), -(CH2)q-SO2R9, -(CH
2)q-((3-10membered) heterocycloalkyl), -(CH2)q-(C6-C14
aryl), -(CH2)q-((4-1 0 membered) heteroaryl) and
-(CH2V(C 6-C14 aryloxy); wherein said X, Y and Z are
each optionally independently substituted with from
one to three substituents independently selected from
halo, -OH and - CN; and q is 0, 1 or 2. In another
aspect, R3 is a group of the Formula II, as depicted
below wherein B is methylene; q is 1; and X, Y and Z
are as defined immediately above, wherein said X, Y
and Z are each optionally independently substituted as
defined immediately above. In another aspect, R3 is a
group of the Formula II, as depicted below wherein B
is C1-C8 alkylene; X, Y and Z are each independently
selected from -H, -C1-C8 alkyl, -C2-C8 alkenyl, -C1-
C8 alkoxy, -C2-C8 alkenoxy, -halo, -OH, -CN, -NO2,
-(CH2)q-NR7R8, -(CH2)q-C(=O)NR7R8, - (CH2)q-C(=O)R9,
-(CH2)q-C(=O)OR9, -S(C1-C8 alkyl), -(CH2)q-SO2R9,
-(CH2)q-((3-10 membered) heterocycloalkyl), -(CH2
q-(C6-C14 aryl), -(CH2)q- ((4-10 membered) heteroaryl)
and -(CH2)q-(C6-C14 aryloxy); wherein said alkyl,
alkenyl, alkoxy, alkenoxy, -S(C1-C8 alkyl), aryl and
aryloxy of X, Y and Z are each optionally
independently substituted with from one to three
substituents independently selected from halo, - OH
and -CN; and q is 0,1 or 2. In another aspect, R3 is a
group of the Formula II, as depicted below 



wherein B is G1-C8 alkylene; q is 0, 1 or 2; and the
aryl of said -(CH2)q-(C6-C14 aryl) of X, Y and Z is
phenyl, the R9 of said -(CH2)q-C(=O)R9 and of said
-(CH2)q-SO2R9, both of X, Y andZ, is phenyl, and the
aryloxy of said -(CH2V(C 6-C14 aryloxy) of X, Y and Z
is phenoxy, wherein said X, Y and Z are each
optionally independently substituted as defined
immediately above. In another aspect, R3 is a group of
the Formula II, as depicted below wherein B is C1-C8
alkylene; q is 0, 1 or 2; and the heterocycloalkyl of
said -(CH2)q-(3-10 membered) heterocycloalkyl of X, Y
and Z is selected from pyrrolidinyl and morpholinyl,
wherein said X, Y and Z are each optionally
independently substituted as defined above. In another
aspect, R3 is a group of the Formula II, as depicted
below wherein B is - C1-C8 alkylene; q is 0, 1 or 2;
and the heteroaryl of said -(CH2)q- (4-10 membered)
heteroaryl of X, Y and Z is selected from imidazolyl,
thiadiazolyl, oxazolyl, pyrazolyl, isoxazolyl and
tetrazolyl, wherein said X, Y and Z are each
optionally independently substituted as defined above.
In another aspect, R3 is aryl or benzyl. Specific
embodiments of the present invention include the
following compounds of Formula I, all pharmaceutically
acceptable salts thereof, complexes thereof, and
derivatives thereof that convert into a
pharmaceutically active compound upon administration:
4-{[(1-Carbamoyl-2-phenyl-ethyl)-(4-chloro-benzenesulf
onyl)-amino]-methyl}-benzoic acid methyl ester;
4-{[(Carbamoyl-phenyl-methyl)-(4-chloro-benzenesulfony
l)-amino]-methyl}-benzoic acid methyl ester;
(R)-2-[(4-Chloro-benzenesulfonyl)-(4-dimethylaminometh
yl-benzyl)-amino]-2-phenylacetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(4-morphoiin-4-ylmet
hyl-benzyl)-amino]-2-phenylacetamide;
(R)-2-[Benzyl-(4-chloro-benzenesulfonyl)-amino]-2-phen
yl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(4-cyano-benzyl)-ami
no]-2-phenyl-acetamide;
(R)-2-[(4-tert-Butyl-benzyl)-(4-chloro-benzenesulfonyl
)-amino]-2-phenyl-acetamide;
(^^-^-Chloro-benzenesulfonyO^S-cyano-benzyO-aminol^-ph
enyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(4-trifluoromethoxy-
benzyl)-amino]-2-phenylacetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(4-[1,2,3]thiadiazol
-4-yl-benzyl)-amino]-2-phenylacetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(4-oxazol-2-yl-benzy
l)-amino]-2-phenyl-acetamide;
(R)-2-{(4-Chloro-benzenesulfonyl)-[4-(3-methyI-[1,2,4]
oxadiazol-5-yl)-benzyl]-amino}- 2-phenyl-acetamide;
(R)-2-{(4-Chloro-benzenesulfonyl)-[4-(2-methyl-2H-tetr
azol-5-yl)-benzyl]-amino}-2- phenyl-acetamide;
(R^-^-Chloro-benzenesulfonyO-^-Ci-hydroxy-i-methyl-eth
ylJ-benzylJ-amino}^- phenyl-acetamide;
(R)-2-(2,2-Dimethyl-propylamino)-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(2,2-dimethyl-propyl
)-amino]-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesuIfonyl)-(2-methyl-benzyl)-am
ino]-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(3-methyl-benzyl)-am
ino]-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(3-chloro-benzyl)-am
ino]-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(2-cyano-benzyl)-ami
no]-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(3-fluoro-benzyl)-am
ino]-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(4-fluoro-benzyl)-am
ino]-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(4-trifIuoromethy!-b
enzyl)-amino]-2-phenylacetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(2,4-difluoro-benzyl
)-amino]-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(3,4-difluoro-benzyl
)-amino]-2-phenyl-acetamide;
(R^-^-Chloro-benzenesulfonylJ-CS-trifluoromethyl-benzy
O-aminol^-phenylacetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(2-trifluoromethyl-b
enzyl)-amino]-2-phenylacetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(2-chloro-benzyl)-am
ino]-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(2,6-dichloro-benzyl
)-amino]-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyI)-(2-fluoro-benzyl)-am
ino]-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(2,6-difluoro-benzyl
)-amino]-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(2-chloro-5-trifluor
omethyl-benzyl)-amino]-2- phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(3-difluoromethoxy-b
enzyl)-amino]-2-phenylacetamide;
(R)-2-[(4-Chloro-benzenesulfonyI)-(3-fluoro-4-trifluor
omethyl-benzyl)-amino]-2-phenylacetamide;
(R^-^-Chloro-benzenesulfonyO-C
d-fluoro^-trifluoromethyl-benzyQ-aminol^-phe
pylacetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(2-trifluoromethoxy-
benzyl)-amino]-2-phenylacetamide;
(R)-4-{[(Carbamoyl-phenyl-methyl)-(4-chIoro-benzenesul
fonyl)-amino]-methyl}-3- methoxy-benzoic acid methyl
ester;
(R)-2-[Biphenyl-2-ylmethyl-(4-chloro-benzenesulfonyl)-
amino]-2-phenyl-acetamide;
(R)-2-[(2-Benzenesulfonylmethyl-benzyl)-(4-chloro-benz
enesulfonyl)-amino]-2- phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(2,3-difluoro-benzyl
)-amino]-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(3,5-difluoro-benzyl
)-amino]-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(2,3,6-trifluoro-ben
zyl)-amino]-2-phenyl-acetamide;
(R)-3-{[(Carbamoyl-phenyl-methyl)-(4-chloro-benzenesul
fonyl)-amino]-methyl}- benzoic acid methyl ester;
(R)-2-[(4-Chloro-benzenesulfonyl)-(3,4-dichloro-benzyl
)-amino]-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(2-fluoro-3-methyl-b
enzyl)-amino]-2-phenylacetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(2,4,5-trifluoro-ben
zyl)-amino]-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(2,4,6-trifluoro-ben
zyl)-amino]-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(2-chloro-4-fluoro-b
enzyl)-amino]-2-phenylacetamide;
(R)-2-{(4-Chloro-benzenesulfonyl)-[3-(4-fluoro-phenoxy
)-benzyl]-amino}-2-phenylacetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(2'-cyano-biphenyl-4
-ylmethyl)-amino]-2-phenylacetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(4-methyl-benzyl)-am
ino]-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesuIfonyl)-(3-nitro-benzyl)-ami
no]-2-phenyl-acetamide; 



(R)-2-[(4-Chloro-benzenesuIfonyl)-(2-methoxy-5-nitro-b
enzyl)-amino]-2-phenylacetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(2-hydroxy-5-nitro-b
enzyl)-amino]-2-phenylacetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(4-nitro-benzyl)-ami
no]-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(2,5-difluoro-benzyl
)-amino]-2-phenyl-acetamide;
(R)-2-[(4-Bromo-2-fluoro-benzyl)-(4-chloro-benzenesulf
onyl)-amino]-2-phenylacetamide;
(R^-^-Chloro-benzenesulfonyO^^fluoro^-trifluoromethyl-
benzyO-aminoJ- -phenylacetamide;
(Rj^-^-Chloro-benzenesulfonyO^S-trifluoromethoxy-benzy
lJ-anninol^-phenylacetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(4,5-dimethoxy-2-nit
ro-benzyl)-amino]-2-phenylacetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(3-methoxy-benzyl)-a
mino]-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(3,5-dimethoxy-benzy
I)-amino]-2-phenylacetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(4-trifluoromethylsu
lfanyl-benzyl)-amino]-2-phenylacetamide;
(R)-2-[(4-BenzoyI-benzyl)-(4-chloro-benzenesulfonyl)-a
mino]-2-phenyl-acetamide;
(R)-2-[(4-Butoxy-2-trifiuoromethyl-quinolin-6-ylmethyl
)-(4-chloro-benzenesulfonyl)-
amino]-2-phenyl-acetamide;
(R^-^-Chloro-benzenesulfonyO-CS. d d d-tetramethyl- d
d-tetrahydro-naphthalen-
2-ylmethyl)-amino]-2-phenyl-acetamide;
(R)-2-[(3-Benzyloxy-benzyl)-(4-chloro-benzenesulfonyI)
-amino]-2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(4-pyrazol-1-yl-benz
yl)-amino]-2-phenylacetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(4-ethyl-benzyl)-ami
no]-2-phenyl-acetamide;
(R)-N-Butyl-4-{[(carbamoyl-phenyl-methyl)-(4-chloro-be
nzenesulfonyl)-amino]- methyl}-benzamide;
(R)-4-{[(Carbamoyl-phenyl-methyl)-(4-chloro-benzenesul
fonyl)-amino]-methyl}-Nmethyl- benzamide;
(R)-(4-{[(Carbamoyl-phenyl-methyl)-(4-chloro-benzenesu
lfonyl)-amino]-methyl}- phenyl)-acetic acid
2-oxo-2-phenyl-ethyl ester;
(R)-2-[(3,5-Bis-trifluoromethyl-benzyl)-(4-chloro-benz
enesulfonyl)-amino]-2-phenylacetamide;
(R)-2-[(4-Benzoyl-benzyl)-(4-chloro-benzenesulfonyl)-a
mino]-2-phenyl-acetamide;
(R)-2-{(4-Chloro-benzenesuIfonyl)-[3-(2-fluoro-phenoxy
)-benzyl]-amino}-2-phenylacetamide;
(R^-^-Chloro-benzenesulfonyO^-chloro-benzyO-aminol^-ph
enyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(3,5-dimethyl-benzyl
)-amino]-2-phenyl-acetamide; and
(R)-2-[(4-Chloro-benzenesulfonyl)-(4-fluoro-3-trifluor
omethyl-benzyl)-amino]-2-phenylacetamide.Specific
embodiments of the present invention also include the
following compounds of Formula I, all pharmaceutically
acceptable salts thereof, complexes thereof, and
derivatives thereof that convert into a
pharmaceutically active compound upon administration:
(R)-2-[(4-Chloro-benzenesuIfonyl)-(4-morpholin-4-yImet
hyI-benzyl)-amino]-N-methyl- 2-phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(4-morpholin-4-ylmet
hyl-benzyl)-amino]-N-ethyl-2- phenyl-acetamide;
(R)-4-{[(4-Chloro-benzenesulfonyl)-(methylcarbamoyl-ph
enyl-methyl)-amino]-methyl}- N-methyl-benzamide;
(RH-i^-Chloro-benzenesulfonyO^ethylcarbamoyl-phenyl-me
thyO-aminol-methylJ-Nmethyl- benzamide;
(R)-2-[(4-Bromo-2-fluoro-benzyl)-(4-chloro-benzenesulf
onyl)-amino]-N-methyl-2- phenyl-acetamide;
(R)-2-[(4-Bromo-2-fluoro-benzyl)-(4-chloro-benzenesulf
onyl)-amino]-N-ethyl-2-phenylacetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(4-oxazol-2-yl-benzy
l)-amino]-N-methyl-2-phenylacetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(4-oxazol-2-yl-benzy
l)-amino]-N-ethyl-2~phenylacetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(4-chloro-2-fluoro-b
enzyl)-amino]-2-phenylacetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(4-chloro-2-fluoro-b
enzyl)-amino]-N-methyl-2- phenyl-acetamide;
(R)-2-[(4-Chloro-benzenesulfonyl)-(4-chloro-2-fIuoro-b
enzyl)-amino]-N-ethyl-2-phenylacetamide;.
(R)-4-{[(Carbamoyl-phenyl-methyl)-(4-trifluoromethoxy-
benzenesulfonyl)-amino]- methyl}-benzoic acid methyl
ester;
(R)-4-{[(Carbamoyl-phenyl-methyl)-(4-cyano-benzenesulf
onyl)-amino]-methyl}- benzoic acid methyl ester;
(R)-4-{[(Carbamoyl-phenyl-methyl)-(3-chloro-4-methyl-b
enzenesulfonyl)-amino]- methyl}-benzoic acid methyl
ester;
(R)-4-{[(Carbamoyl-phenyl-methyl)-(3-fluoro-benzenesul
fonyl)-amino]-methyl}- benzoic acid methyl ester;
(R)-4-{[(Carbamoyl-phenyl-methyl)-(2,3,4-trifluoro-ben
zenesuIfonyl)-amino]-methyl}- benzoic acid methyl
ester;
(R)-4-{[(Carbamoyl-phenyl-methyl)-(3,4-difluoro-benzen
esu!fonyl)-amino]-methyl}- benzoic acid methyl ester;
(R)-4-{[(3-Bromo-benzenesulfonyl)-(carbamoyl-phenyl-me
thyl)-amino]-methyl}- benzoic acid methyl ester;
(R)-4-{[(Carbamoyl-prienyl-metriyl)-(toluene-4-sulfony
l)-amino]-methyl}-benzoic acid methyl ester;
(^^-{[Benzenesulfonyl-Ccarbamoyl-phenyl-methyO-aminoJ-
methylJ-benzoic acid methyl ester;
(R)-4-{[(4-Bromo-benzenesulfonyl)-(carbamoyl-phenyl-me
thyl)-amino]-methyl}- benzoic acid methyl ester;
(R)-4-{[(Carbamoyl-phenyl-methyl)-(3-trifluoromethyl-b
enzenesulfonyl)-amino]- methyl}-benzoic acid methyl
ester;
(R)-4-{[(Carbamoyl-phenyl-methyl)-(4-fluoro-benzenesul
fonyl)-amino]-methyl}- benzoic acid methyl ester;
(R)-4-{[(Carbamoyl-phenyl-methyl)-(4-methoxy-benzenesu
lfonyl)-ami po]-methyl}- benzoic acid methyl ester;
(RJ^KCarbamoyl-phenyl-methylVCtoluene-S-sulfonyO-amino
l-methylJ-benzoic acid 



methyl ester;
R)-4-{[(Carbamoyl-phenyI-methyl)-(2-chloro-benzenesulf
onyl)-amino]-methyl}-benzoic acid methyl ester;
(R^^^Carbamoyl-phenyl-methyO-CS-chloro^-fluoro-benzene
sulfonylJ-amino]- methyl}-benzoic acid methyl ester;
(R)-4-{[(Carbamoyl-phenyl-methyl)-(2,4-difluoro-benzen
esulfonyl)-amino]-methyl}- benzoic acid methyl ester;
(R)-4-{[(Carbamoyl-phenyl-methyl)-(3,5-difluoro-benzen
esulfonyl)-amino]-methyl}- benzoic acid methyl ester;
(R)-4-{[(Carbamoyl-phenyl-methyl)-(4-chloro-3-nitro-be
nzenesulfonyl)-amino]-methyl}- benzoic acid methyl
ester;
(R)-4-{[(Carbamoyl-phenyl-methyl)-(5-fluoro-2-methyl-b
enzenesulfonyl)-amino]- methyl}-benzoic acid methyl
ester;
(R)-4-{[(Carbamoyl-phenyl-methyl)-(2,3-dichloro-benzen
esulfonyl)-amino]-methyl}- benzoic acid methyl ester;
(R)-4-{[(4-Bromo-2-methyl-benzenesulfonyl)-(carbamoyl-
phenyl-methyl)-amino]- methyl}-benzoic acid methyl
ester;
(R)-4-{[(Carbamoyl-phenyl-methyl)-(2-trifluoromethoxy-
benzenesulfonyl)-amino]- methyl}-benzoic acid methyi
ester;
(R)-4-{[(Carbamoyl-phenyl-methyl)-(3,4-dimethoxy-benze
nesulfonyl)-amino]-methyl}- benzoic acid methyl ester;
(R)-4-{[(Carbamoyl-phenyl-methyl)-(4-chloro~2,5-dimeth
yl-benzenesulfonyl)-amino]- methylj-benzoic acid
methyl ester;
(R)-4-{[(Carbamoyl-phenyl-methyl)-(4-isopropyl-benzene
sulfonyl)-amino]-methyl}- benzoic acid methyl ester;
(R)-4-{[(Carbamoyl-phenyl-methyi)-(4-propyl-benzenesul
fonyl)-amino]-methyl}- benzoic acid methyl ester; and
(R)-4-{[(Carbamoyl-phenyl-methyl)-(3-nitro-benzenesulf
onyl)-amino]-methyl}-benzoic acid methyl ester. As
indicated, so-called 'prodrugs' of the compounds of
Formula I are also within the scope of the invention.
Thus certain derivatives of compounds of Formula I
which may have little or no pharmacological activity
themselves can, when administered into or onto the
body, be converted into compounds of Formula I having
the desired activity, for example, by hydrolytic
cleavage. Such derivatives are referred to as
'prodrugs'. Further information on the use of prodrugs
may be found in Pro-drugs as Novel Delivery Systems,
Vol. 14, ACS Symposium Series (T. Higuchi and W.
Stella) and Bioreversible Carriers in Drug Design,
Pergamon Press, 1987 (Ed. E. B. Roche, American
Pharmaceutical Association). Prodrugs in accordance
with the invention can, for example, be produced by
replacing appropriate functionalities present in the
compounds of Formula I with certain moieties known to
those skilled in the art as 'pro-moieties' as
described, for example, in Design of Prodrugs by H.
Bundgaard (Elsevier, 1985). Some examples of prodrugs
in accordance with the invention include, but are not
limited to, (i) where the compound of Formula I
contains a carboxylic acid functionality (-COOH), an
ester thereof, for example, a compound wherein the
hydrogen of the carboxylic acid functionality of the
compound of Formula (I) is replaced by (C1-C8JaIKyI;
(ii) where the compound of Formula I contains an
alcohol functionality (-OH), an ether thereof, for
example, a compound wherein the hydrogen of the
alcohol functionality of the compound of Formula I is
replaced by (Cr C6)alkanoyloxymethyl; and (iii) where
the compound of Formula I contains a primary or
secondary amino functionality (-NH2 or -NHR where R
H), an amide thereof, for example, a compound wherein,
as the case may be, one or both hydrogens of the amino
functionality of the compound of Formula I is/are
replaced by (CrC- ioJalkanoyl. Further examples of
replacement groups in accordance with the foregoing
examples and examples of other prodrug types may be
found in the aforementioned references. Moreover,
certain compounds of Formula I may themselves act as
prodrugs of other compounds of Formula I.Also included
within the scope of the invention are metabolites of
compounds of Formula I, that is, compounds formed in
vivo upon administration of the drug. Some examples of
metabolites in accordance with the invention include,
but are not limited to, (i) where the compound of
Formula I contains a methyl group, an hydroxymethyl
derivative thereof (-CH3 -> -CH2OH): (ii) where the
compound of Formula I contains an alkoxy group, an
hydroxy derivative thereof (-OR -> -OH); (iii) where
the compound of Formula I contains a tertiary amino
group, a secondary amino derivative thereof (-NR1R2 ->
-NHR 1 or -NHR2); (iv) where the compound of Formula I
contains a secondary amino group, a primary derivative
thereof (-NHR1-> -NH2); (v) where the compound of
Formula I contains a phenyl moiety, a phenol
derivative thereof (-Ph -> -PhOH); and (vi) where the
compound of Formula I contains an amide group, a
carboxylic acid derivative thereof (-CONH2 -> COOH).
Compounds of Formula I containing one or more
asymmetric carbon atoms can exist as two or more
stereoisomers. Where a compound of Formula I contains
an alkenyl or alkenylene group, geometric cisltrans
(or ZJE) isomers are possible. Where structural
isomers are interconvertible via a low energy barrier,
tautomeric isomerism ('tautomerism') can occur. This
can take the form of proton tautomerism in compounds
of Formula I containing, for example, an imino, keto,
or oxime group, or so-called valence tautomerism in
compounds 



which contain an aromatic moiety. It follows that a
single compound may exhibit more than one type of
isomerism. Included within the scope of the present
invention are all stereoisomers, geometric isomers and
tautomeric forms of the compounds of Formula I,
including compounds exhibiting more than one type of
isomerism, and mixtures of one or more thereof. Also
included are acid addition or base salts wherein the
counterion is optically active, for example, d-lactate
or /-lysine, or racemic, for example, c//-tartrate or
c//-arginine. Cisltrans isomers may be separated by
conventional techniques well known to those skilled in
the art, for example, chromatography and fractional
crystallisation. Conventional techniques for the
preparation/isolation of individual enantiomers
include chiral synthesis from a suitable optically
pure precursor or resolution of the racemate (or the
racemate of a salt or derivative) using, for example,
chiral high pressure liquid chromatography (HPLC).
Alternatively, the racemate (or a racemic precursor)
may be reacted with a suitable optically active
compound, for example, an alcohol, or, in the case
where the compound of Formula I contains an acidic or
basic moiety, a base or acid such as
1-phenylethylamine ortartaric acid. The resulting
diastereomeric mixture may be separated by
chromatography and/or fractional crystallization and
one or both of the diastereoisomers converted to the
corresponding pure enantiomer(s) by means well known
to a skilled person. Chiral compounds of the invention
(and chiral precursors thereof) may be obtained in
enantiomerically-enriched form using chromatography,
typically HPLC, on an asymmetric resin with a mobile
phase consisting of a hydrocarbon, typically heptane
or hexane, containing from 0 to 50% by volume of
isopropanol, typically from 2% to 20%, and from 0 to
5% by volume of an alkylamine, typically 0.1%
diethylamine. Concentration of the eluate affords the
enriched mixture. When any racemate crystallises,
crystals of two different types are possible. The
first type is the racemic compound (true racemate)
referred to above wherein one homogeneous form of
crystal is produced containing both enantiomers in
equimolar amounts. The second type is the racemic
mixture or conglomerate wherein two forms of crystal
are produced in equimolar amounts each comprising a
single enantiomer. While both of the crystal forms
present in a racemic mixture have identical physical
properties, they may have different physical
properties compared to the true racemate. Racemic
mixtures may be separated by conventional techniques
known to those skilled in the art - see, for example,
Stereochemistry of Organic Compounds by E. L. Eliel
and S. H. Wilen (Wiley, 1994). The present invention
includes all pharmaceutically acceptable
isotopically-labelled compounds of Formula I wherein
one or more atoms are replaced by atoms having the
same atomic number, but an atomic mass or mass number
different from the atomic mass or mass number which
predominates in nature. Examples of isotopes suitable
for inclusion in the compounds of the invention
include, but are not limited to, isotopes of hydrogen,
such as 2H and 3H, carbon, such as 11C, 13C and 14C,
chlorine, such as 36CI, fluorine, such as 18F, iodine,
such as 123I and 125 I, nitrogen, such as 13N and 15N,
oxygen, such as 15O, 17O and 18O, phosphorus, such as
32P, and sulphur, such Certain isotopically-labelled
compounds of Formula I, for example, those
incorporating a radioactive isotope, are useful in
drug and/or substrate tissue distribution studies. The
radioactive isotopes tritium, i.e. 3H, and carbon-14,
i.e. 14C, are particularly useful for this purpose in
view of their ease of incorporation and ready means of
detection. Substitution with heavier isotopes such as
deuterium, i.e. 2H, may afford certain therapeutic
advantages resulting from greater metabolic stability,
for example, increased in vivo half-life or reduced
dosage requirements, and hence may be preferred in
some circumstances.Substitution with positron emitting
isotopes, such as C, F, 15O and 13N, can be useful in
Positron Emission Topography (PET) studies for
examining substrate receptor occupancy.
Isotopically-labeled compounds of Formula I can
generally be prepared by conventional techniques known
to those skilled in the art or by processes analogous
to those described in the accompanying Examples and
Preparations using an appropriate isotopicallylabeled
reagent in place of the non-labeled reagent previously
employed. Pharmaceutically acceptable solvates in
accordance with the invention include those wherein
the solvent of crystallization may be isotopically
substituted, e.g. D2O, d6-acetone, d6- DMSO. Also
within the scope of the invention are intermediate
compounds of Formula Il as hereinbefore defined, all
salts, solvates and complexes thereof and all solvates
and complexes of salts thereof as defined hereinbefore
for compounds of Formula I. The invention includes all
polymorphs of the aforementioned species and crystal
habits thereof. When preparing compounds of Formula I
in accordance with the invention, it is open to a
person skilled in the art to routinely select the form
of compound of Formula Il which provides the best
combination of features for this purpose. Such
features include, but are not limited to, the melting
point, solubility, processability and yield of the
intermediate form and the resulting ease with which
the product may be purified on isolation. Compounds of
the Formula I of this invention, and their
pharmaceutically acceptable salts, have useful
pharmaceutical and medicinal properties. The compounds
of Formula I, and their pharmaceutically acceptable
salts inhibit the production of Ab-peptide (thus,
gamma-secretase activity) in mammals, including
humans. Compounds of the Formula I, and their
pharmaceutically acceptable salts, are therefore able
to function as therapeutic agents in the treatment of
the neurodegenerative and/or neurological disorders
and diseases representatively enumerated below, for
example Alzheimer's disease, in an afflicted mammal,
including a human. 



The present invention also relates to a pharmaceutical
composition for treating a disease or condition
selected from the group consisting of Alzheimer's
disease, hereditary cerebral hemorrhage with
amyloidosis, cerebral amyloid angiopathy, a
prion-mediated disease, inclusion body myositis,
stroke, multiple sclerosis, head trauma, mild
cognitive impairment and Down's Syndrome in a mammal,
including a human, comprising an amount of a compound
of the Formula I, or a pharmaceutically acceptable
salt thereof, that is effective in inhibiting
Ab-peptide production, and a pharmaceutically
acceptable carrier. The present invention also relates
to a pharmaceutical composition for treating a disease
or condition selected from the group consisting of
Alzheimer's disease and Down's Syndrome in a mammal,
including a human, comprising an amount of a compound
of theFormula I1 or a pharmaceutically acceptable salt
thereof, that is effective in inhibiting Ab- peptide
production, and a pharmaceutically acceptable carrier.
The present invention also relates to a pharmaceutical
composition for treating a disease or a condition
selected from the group consisting of Alzheimer's
disease, hereditary cerebral hemorrhage with
amyloidosis, cerebral amyloid angiopathy, a
prion-mediated disease, inclusion body myositis,
stroke, multiple sclerosis, head trauma, mild
cognitive impairment and Down's Syndrome in a mammal,
including a human, comprising an amount of a compound
of the Formula I, or a pharmaceutically acceptable
salt thereof, that is effective in treating such
disease or condition, and a pharmaceutically
acceptable carrier. The present invention also relates
to a pharmaceutical composition for treating a disease
or a condition selected from the group consisting of
Alzheimer's disease and Down's Syndrome in a mammal,
including a human, comprising an amount of a compound
of the Formula I, or a pharmaceutically acceptable
salt thereof, that is effective in treating such
disease or condition, and a pharmaceutically
acceptable carrier. The present invention also relates
to a method of treating a disease or condition
selected from Alzheimer's disease, hereditary cerebral
hemorrhage with amyloidosis, cerebral amyloid
angiopathy, a prion-mediated disease, inclusion body
myositis, stroke, multiple sclerosis, head trauma,
mild cognitive impairment and Down's Syndrome in a
mammal, including a human, comprising administering to
said mammal an amount of a compound of the Formula I,
or a pharmaceutically acceptable salt thereof, that is
effective in inhibiting Ab- production. The present
invention also relates to a method of treating a
disease or condition selected from Alzheimer's disease
and Down's Syndrome in a mammal, including a human,
comprising administering to said mammal an amount of a
compound of the Formula I, or a pharmaceutically
acceptable salt thereof, that is effective in
inhibiting Ab-production. The present invention also
relates to a method of treating a disease or condition
selected from Alzheimer's disease, hereditary cerebral
hemorrhage with amyloidosis, cerebral amyloid
angiopathy, a prion-mediated disease, inclusion body
myositis, stroke, multiple sclerosis, head trauma,
mild cognitive impairment and Down's Syndrome in a
mammal, including a human, comprising administering to
said mammal an amount of a compound of the Formula I,
or a pharmaceutically acceptable salt thereof, that is
effective in treating such condition. The present
invention also relates to a method of treating a
disease or condition selected from Alzheimer's disease
and Down's Syndrome in a mammal, including a human,
comprising administering to said mammal an amount of a
compound of the Formula I, or a pharmaceutically
acceptable salt thereof, that is effective in treating
such condition.The compounds of Formula I may be used
alone or used in combination with any other drug,
including, but not limited to, any memory enhancement
agent, e.g., Aricept(tm) and/or Namenda(tm),
antidepressant agent, e.g., Zoloft(tm), anxiolytic,
antipsychotic agent, e.g., Geodon(tm), sleep disorder
agent, anti-inflammatory agent, e.g., Celebrex(tm),
Bextra(tm), etc., antioxidant agent, cholesterol
modulating agent (for example, an agent that lowers
LDL or increases HDL), e.g., Lipitor(tm), Caduet(tm),
etc., Histamine (H2) antagonist, e.g., Cimetadine(tm),
and anti-hypertension agent, e.g., Norvasc(tm),
Caduet(tm), etc. Accordingly, the present invention
also relates to the following pharmaceutical
compositions and methods of treatment comprising a
compound of the Formula I in combination with other
drugs, such as those of the type described above. The
present invention also relates to a pharmaceutical
composition for treating a disease or condition
associated with Ab-peptide production in a mammal,
including a human, comprising (a) a compound of the
Formula I, or a pharmaceutically acceptable salt
thereof; (b) a memory enhancement agent, e.g.,
Aricept(tm) and/or Namenda(tm), antidepressant, e.g.,
Zoloft(tm), anxiolytic, antipsychotic agent, e.g.,
Geodon(tm), sleep disorder agent, anti inflammatory
agent, e.g., Celebrex(tm), Bextra(tm), etc.,
anti-oxidant agent, cholesterol modulating agent (for
example, an agent that lowers LDL or increases HDL),
e.g., Lipitor(tm), Caduet(tm), etc., Histamine (H2)
antagonist, e.g., Cimetadine(tm), and
anti-hypertensive agent, e.g., Norvasc(tm),
Caduet(tm), etc.; and (c) a pharmaceutically
acceptable carrier; wherein the active agents "a" and
"b" above are present in amounts that render the
composition effective in treating such disease or
condition. The present invention also relates to a
pharmaceutical composition for treating a disease or
condition selected from the group consisting of
Alzheimer's disease, hereditary cerebral hemorrhage
with amyloidosis, cerebral amyloid angiopathy, a
prion-mediated disease, inclusion body myositis,
stroke, multiple sclerosis, head trauma, mild
cognitive impairment and Down's Syndrome, in a mammal,
including a human, comprising (a) a compound of the
Formula I, or a pharmaceutically acceptable salt
thereof; (b) a memory enhancement agent, e.g.,
Aricept(tm) and/or Namenda(tm), antidepressant, e.g.,
Zoloft(tm), anxiolytic, antipsychotic agent, e.g.,
Geodon(tm), sleep disorder agent, anti-inflammatory
agent, e.g., Celebrex(tm), Bextra(tm), etc.,
anti-oxidant agent, cholesterol modulating agent (for
example, an agent that lowers LDL or increases HDL),
e.g., Lipitor(tm), Caduet(tm), etc., Histamine (H2)
antagonist, e.g., Cimetadine(tm), and
anti-hypertensive agent, e.g., Norvasc(tm),
Caduet(tm), etc.; 



and (c) a pharmaceutically acceptable carrier; wherein
the active agents "a" and "b" above are present in
amounts that render the composition effective in
treating such disease or condition. The present
invention also relates to a pharmaceutical composition
for treating a disease or condition selected from the
group consisting of Alzheimer's disease and
Down'sSyndrome, in a mammal, including a human,
comprising (a) a compound of the Formula I, or a
pharmaceutically acceptable salt thereof; (b) a memory
enhancement agent, e.g., Aricept(tm) and/or
Namenda(tm), antidepressant, e.g., Zoloft(tm),
anxiolytic, antipsychotic agent, e.g., Geodon(tm),
sleep disorder agent, anti-inflammatory agent, e.g.,
Celebrex(tm), Bextra(tm), etc., antioxidant agent,
cholesterol modulating agent (for example, an agent
that lowers LDL or increases HDL), e.g., Lipitor(tm),
Caduet(tm), etc., Histamine (H2) antagonist, e.g.,
Cimetadine(tm), and anti-hypertensive agent, e.g.,
Norvasc(tm), Caduet(tm), etc.; and (c) a
pharmaceutically acceptable carrier; wherein the
active agents "a" and "b" above are present in amounts
that render the composition effective in treating such
disease or condition. The present invention also
relates to a method of treating a disease or condition
associated with Ab-peptide production in a mammal,
including a human, comprising administering to said
mammal (a) a compound of the Formula I, or a
pharmaceutically acceptable salt thereof; and (b) a
memory enhancement agent, e.g., Aricept(tm) and/or
Namenda(tm), antidepressant, e.g., Zoloft(tm),
anxiolytic, antipsychotic agent, e.g., Geodon(tm),
sleep disorder agent, anti-inflammatory agent, e.g.,
Celebrex(tm), Bextra(tm), etc., anti-oxidant agent,
cholesterol modulating agent (for example, an agent
that lowers LDL or increases HDL), e.g., Lipitor(tm),
Caduet(tm), etc., Histamine (H2) antagonist, e.g.,
Cimetadine(tm), and anti hypertensive agent, e.g.,
Norvasc(tm), Caduet(tm), etc.; wherein the active
agents "a" and "b" above are present in amounts that
render the composition effective in treating such
disease or condition. The present invention also
relates to a method of treating a disease or condition
selected from the group consisting of Alzheimer's
disease, hereditary cerebral hemorrhage with
amyloidosis, cerebral amyloid angiopathy, a
prion-mediated disease, inclusion body myositis,
stroke, multiple sclerosis, head trauma, mild
cognitive impairment and Down's Syndrome, in a mammal,
including a human, comprising administering to said
mammal (a) a compound of the Formula I, or a
pharmaceutically acceptable salt thereof; and (b) a
memory enhancement agent, e.g., Aricept(tm) and/or
Namenda(tm), antidepressant, e.g., Zoloft(tm),
anxiolytic, antipsychotic agent, e.g., Geodon(tm),
sleep disorder agent, anti-inflammatory agent, e.g.,
Celebrex(tm), Bextra(tm), etc., anti-oxidant agent,
cholesterol modulating agent (for example, an agent
that lowers LDL or increases HDL), e.g., Lipitor(tm),
Caduet(tm), etc., Histamine (H2) antagonist, e.g.,
Cimetadine(tm), and anti-hypertensive agent, e.g.,
Norvasc(tm), Caduet(tm), etc.; wherein the active
agents "a" and "b" above are present in amounts that
render the composition effective in treating such
disease or condition. The present invention also
relates to a method of treating a disease or condition
selected from the group consisting of Alzheimer's
disease and Down's Syndrome, in a mammal, including a
human, comprising administering to said mammal (a) a
compound of theFormula I, or a pharmaceutically
acceptable salt thereof; and (b) a memory enhancement
agent, e.g., Aricept(tm) and/or Namenda(tm),
antidepressant, e.g., Zoloft(tm), anxiolytic,
antipsychotic agent, e.g., Geodon(tm), sleep disorder
agent, anti-inflammatory agent, e.g., Celebrex(tm),
Bextra(tm), etc., anti-oxidant agent, cholesterol
modulating agent (for example, an agent that lowers
LDL or increases HDL), e.g., Lipitor(tm), Caduet(tm),
etc., Histamine (H2) antagonist, e.g., Cimetadine(tm),
and anti-hypertensive agent, e.g., Novasc(tm);
Caduet(tm), etc.; wherein the active agents "a" and
"b" above are present in amounts that render the
composition effective in treating such disease or
condition. Compounds of the Formula I, or any of the
combinations described in the immediately preceding
paragraphs, may optionally be used in conjunction with
a known P-glycoprotein inhibitor, such as verapamil.
References herein to diseases and conditions
"associated with Ab-peptide production" relate to
diseases or conditions that are caused, at least in
part, by Ab-peptide and/or the production thereof.
Thus, Ab-peptide is a contributing factor, but not
necessarily the only contributing factor, to "a
disease or condition associated with Ab-peptide
production." The compounds of Formula I, and their
pharmaceutically acceptable salts may also be used to
modulate or inhibit the Notch signaling pathway in
organisms, including humans. The Notch signaling
pathway is an evolutionarily conserved mechanism
utilized by organisms, ranging from worms through
humans, to regulate fate determination of various cell
lineages. Notch belongs to the family of epidermal
growth factor-like homeotic genes, which encode
transmembrane proteins with variable numbers of
epidermal growth factor-like repeats in the
extracellular domain. There is increasing evidence for
a role of the Notch pathway in human disease. All of
the components of the pathway have yet to be
identified, but among those identified to date,
mutations that affect their interaction with each
other can lead to a variety of syndromes and
pathological conditions. For example, Notch signaling
is typically associated with cell fate decision. The
finding that Notch activation stimulates capillary
outgrowth suggests that Notch receptors must be
activated to allow this process to occur. Therefore,
Notch modulation provides a method for regulating
angiogenesis. Specifically, modulation of Notch
signaling can be used to modulate angiogenesis (e.g.,
by blocking Notch signaling to block angiogenesis).
This inhibition of angiogenesis in vivo can be used as
a therapeutic means to treat a variety of diseases,
including but not limited to cancer, diabetic
retinopathy, rheumatoid arthritis, psoriasis,
inflammatory bowel disease and arteriosclerosis. The
Notch pathway is also implicated in the development
and maturation of T cells, as described in Radtke, F.
et al., Immunity 10:547-558, 1999. The compounds of
Formula I, and their pharmaceutically acceptable salts
are therefore useful candidates for modulating
theimmune system, including the treatment of
inflamamation, asthma, graft rejection, graft versus
host disease, autoimmune disease and transplant
rejection. In addition, a number of studies published
between 2002 and 2004 have provided 



convincing evidence that Notch signaling is frequently
elevated in a variety of human tumors (including, but
not limited to breast, prostate, pancreas and T-cell
acute lymphoblastic leukemia). One key study provides
a strong genetic link to Notch's role in important
tumor types. Specifically, Weijzen et al. demonstrated
that Notch signaling maintains the neoplastic
phenotype in human Ras-transformed cells. Weijzen et
al. (2002) Nature Med 8: 979. Because 30% of human
malignancies may carry activating mutations in at
least one of the three isoforms of Ras, this finding
raises the possibility that Notch inhibitors would be
a powerful addition to anti-cancer therapy. Another
study's findings support a central role for aberrant
Notch signaling in the pathogenesis of human T cell
acute lymphoblastic leukemia/lymphoma. Pear et al.,
Current Opinion in Hematology (2004), 11(6), 426-433.
Accordingly, the compounds of Formula I, and their
pharmaceutically acceptable salts, may be used for
treating a disease or condition selected from the
group consisting of cancer, arteriosclerosis, diabetic
retinopathy, rheumatoid arthritis, psoriasis,
inflammatory bowel disease inflammation, asthma, graft
rejection, graft versus host disease, autoimmune
disease and transplant rejection. As used herein, the
term "treating" refers to reversing, alleviating or
inhibiting the progress of a disease, disorder or
condition, or one or more symptoms of such disease,
disorder or condition, to which such term applies. As
used herein, "treating" may also refer to decreasing
the probability or incidence of the occurrence of a
disease, disorder or condition in a mammal as compared
to an untreated control population, or as compared to
the same mammal prior to treatment. For example, as
used herein, "treating" may refer to preventing a
disease, disorder or condition, and may include
delaying or preventing the onset of a disease,
disorder or condition, or delaying or preventing the
symptoms associated with a disease, disorder or
condition. As used herein, "treating" may also refer
to reducing the severity of a disease, disorder or
condition or symptoms associated with such disease,
disorder or condition prior to a mammal's affliction
with the disease, disorder or condition. Such
prevention or reduction of the severity of a disease,
disorder or condition prior to affliction relates to
the administration of the composition of the present
invention, as described herein, to a subject that is
not at the time of administration afflicted with the
disease, disorder or condition. As used herein
"treating" may also refer to preventing the recurrence
of a disease, disorder or condition or of one or more
symptoms associated with such disease, disorder or
condition. The terms "treatment" and
"therapeutically," as used herein, refer to the act of
treating, as "treating" is defined above.Detailed
Description of the Invention Compounds of the Formula
I, and their pharmaceutically acceptable salts, may be
prepared as described in the following reaction
Schemes and discussion. Unless otherwise indicated, as
referred to in the reaction schemes and discussion
that follow, R1, R2, R3, R5, R6, R7, R8, R9, A, m, n
and q are as defined above. The compounds of Formula I
may have asymmetric carbon atoms and may therefore
exist as racemic mixtures, diastereoisomers, or as
individual optical isomers. Separation of a mixture of
isomers of compounds of Formula I into single isomers
may be accomplished according to conventional methods
known in the art. The compounds of the Formula I may
be prepared by the methods described below, together
with synthetic methods known in the art of organic
chemistry, or modifications and derivatisations that
are familiar to those of ordinary skill in the art.
Preferred methods include, but are not limited to,
those described below. The reactions described below
are performed in solvents that are appropriate to the
reagents and materials employed and that are suitable
for use in the reactions described. In the description
of the synthetic methods described below, it is also
to be understood that all reaction conditions, whether
actual or proposed, including choice of solvent,
reaction temperature, reaction duration time, reaction
pressure, and other reaction conditions (such as
anhydrous conditions, under argon, under nitrogen,
etc.), and work up procedures, are those conditions
that are standard for that reaction, as would be
readily recognized by one of skill in the art.
Alternate methods may also be used.Scheme 1 Scheme 1
illustrates methods suitable for preparing sulfonamide
compounds of formula I. The amide derivatives Il are
available commerically as racemic mixtures or single
enantiomers or prepared by methods known in the
chemical literature such as Chem.Ber. 1939; 72, 1291;
J.Chem.Soc. 1911, 99, 323; J.Org.Chem., 1962, 27, 798;
J.Org.Chem. 1962, 27, 798; Bull.Soc.Chim.Belg. 1997,
106, 67; Chem.Pharm.Bull. 2000, 48, 1586; J.Org.Chem.
2002, 67, 3687; J.Med.Chem. 2002, 45, 5471;
Collect.Czech.Chem.Commun. 1995, 60, 150;
J.Chem.Soc.C. 1968; 531; Tetrahedron Lett. 1992, 33,
6007. The amide derivatives Il are reacted with a
sulfonyl chloride III in a solvent such as methylene
chloride, dichloroethane, toluene, benzene, or ether
in which methylene chloride is preferred at a
temperature from - 5O0C to 50 0C in which -10 0C to 23
0C is preferred to afford sulfonamides IV. The
sulfonamides IV are treated with a base such as
potassium carbonate, sodium carbonate, alkoxide,
alkyllithiate in which potassium carbonate is
preferred and R3-X where X is defined as bromide,
iodide, fluoride, chloride, alkylsulfonate or
arylsulfonate at a temperature from 23 0C to 100 0C
where 40 0C to 60 0C is preferred in a solvent such as
methylene chloride, dimethylsulfoxide,
dimethylformamide, tetrahydrofuran, acetonitrile, or
toluene where dimethylformamide is preferred affords
compounds of Formula I . Alternatively, sulfonamide IV
is treated with triarylphospine such as
triphenylphospine, a dialkylazodicaroxylate, and R3-
OH in a solvent such as tetrahydrofuran, methylene
chloride, or toluene wherein tetrahydrofuran is
preferred at a temperature from 0 0C to 100 0C wherein
23 0C c to 50 0C is preferred affords compounds of
Formula I .Scheme 2 Scheme 2 illustrates methods
suitable for preparing sulfonamide compounds of
formula I. The amide derivatives V are available
commerically as racemic mixtures or single enantiomers
or prepared by methods previously reported in the
chemical literature. In step 1, 



the amide derivatives V are reacted with a sulfonyl
chloride III in a solvent such as methylene chloride,
dichloroethane, toluene, benzene, or ether in which
methylene chloride is preferred at a temperature from
- 5O0C to 50 0C in which -10 0C to 23 0C is preferred
affords sulfonamides Vl. In step 2, the ester is
hydrolyzed using sodium or lithium hydroxide to afford
the acid VII. In step 4, the acid is converted to
amide VIII by converting the acid into a leaving group
by reaction with oxalyl chloride, thionyl chloride or
a mixed anhydride method, using an alkyl
chloroformate, such as C1-C4 alkyl chloroformate, in
the presence of a base such as triethylamine,
N,N-diisopropylethylamine, pyridine, or
dimethylaminopyridine, in a suitable solvent such as,
for example, methylene chloride, chloroform,
tetrahydrofuran (THF), toluene, diethyl ether,
acetonitrile, 1,4-dioxane, N,N-dimethylformamide,
dimethylsulfoxide (DMSO), Nmethyl pyrrolidinone (NMP),
or xylene, at a temperature of from about - 3O0C to
about room temperature followed by the addition of an
amine at a temperature from about O0C to 1000C,
preferably 2O0C. In step 3, the ester Vl can be
converted to the amide VIII using methods well known
in the chemical literature such as treatment with
ammonia in an alcoholic solvent such as methanol with
heating from 50 0C to 75 0C to afford the amides VIII.
Alternatively, ester Vl can be converted to the amide
VIII in the presence of an amine which has been
treated with trialkylaluminium preferably
trimethylaluminum in an appropriate solvent such as
methylene chloride, THF, dioxane, toluene, etc., at an
appropriate temperature, such as from about room
temperature to about reflux, or in a sealed reactor
(such as sealed tube or inscrewed vials). The
sulfonamides VIII are treated with a base such as
potassium carbonate, sodiumcarbonate, alkoxide,
alkyllithiate in which potassium carbonate is
preferred and R3-X where X is defined as bromide,
iodide, fluoride, chloride, alkylsulfonate or
arylsulfonate at a temperature from 23 0C to 100 0C
where 40 0C to 60 0C is preferred in a solvent such as
methylene chloride, dimethylsulfoxide,
dimethylformamide, tetrahydrofuran, acetonitrile,
toluene where dimethylformamide is preferred affords
compounds of Formula I. Alternatively, sulfonamide
VIII is treated with triaryiphospine such as
triphenylphospine, a dialkylazodicaroxylate, and R3-OH
in a solvent such as tetrahydrofuran, methylene
chloride, toluene wherein tetrahydrofuran is preferred
at a temperature from O0C to 100 0C wherein 23 0C to
5O0C is preferred affords compounds of Formula I.
Scheme 3 Scheme 3 illustrates methods suitable for
preparing sulfonamide compounds of formula I. The
amide derivatives IX are available commerically as
racemic mixtures or single enantiomers or prepared by
methods previously reported in the chemical literature
from amines II. The amines IX are treated with a base
such as potassium carbonate, sodium carbonate,
alkoxide, alkyllithiate in which potassium carbonate
is preferred and R3-X where X is defined as bromide,
iodide, fluoride, chloride, alkylsulfonate or
arylsulfonate at a temperature from 23 0C to 100 0C
where 40 0C to 60 0C is preferred in a solvent such as
methylene chloride, dimethylsulfoxide,
dimethylformamide, tetrahydrofuran, acetonitrile,
toluene where dimethylformamide is preferred affords
compounds of Formula X. Alternatively, amines IX is
treated with triaryiphospine such as
triphenylphospine, a dialkylazodicaroxylate, and R3-OH
in a solvent such as tetrahydrofuran, methlyene
chloride, toluene wherein tetrahydrofuran is preferred
at a temperature from 0 0C to 100 0C wherein 23 0C c
to 50 0C is preferred affords compounds of Formula X.
Alternatively, amine IX is converted to X using a
well-established reductive amination method by
reacting amine IX with a ketone or aldehyde with or
without acid catalyst/ammonium acetate/dry agents
(such as anhydrous Na2SO4 or MgSO4), and a reducing
agent, such as sodium triacetoxyborohydride, sodium
cyanoborohydride, or sodium borohydride, or the
corresponding polymer bound- NaBH4, polymer
bound-NaBH3CN, or polymer bound-NaB(OAc)3H, or any
reducing agent (e.g., hydrogenation) that is known in
the literature for reducing an imine bond to an amine,
in an appropriate solvent, such as dichloroethane,
chloroform, THF, MeOH, ethanol, isopropanol, f-butanol
or toluene, at a temperature from about room
temperature to aboutreflux, preferably from about room
temperature to about 650C. The derivatives X are
reacted with a sulfonyl chloride III in a solvent such
as methylene chloride, dichloroethane, toluene,
benzene, ether, dimethylformamide in which
dichloroethane is preferred at a temperature from -
5O0C to 100 0C in which 2O0C to 8O0C is preferred
affords compounds of Formula I. Scheme 4 Scheme 4
illustrates methods suitable for preparing
intermediate X which affords sulfonamide compounds of
formula I using methods described above. The acid
derivatives Xl are available commerically as racemic
mixtures or single enantiomers or are prepared by
methods well known in the chemical literature. The
amides XII are formed from acid Xl using methods well
known in the literature (Cabre, J. Synthesis, 5; 1984,
413-417). Treatment of XII (where X is halide or aryl
sulfonate) with an appropriate amine (R3NH2) at a
temperature from 23 0C to 100 0C where 60 0C to 80 0C
is preferred neat or in a solvent such as methylene
chloride, dimethylsulfoxide, dimethylformamide,
tetrahydrofuran, acetonitrile, toluene where neat is
preferred affords compounds of Formula X.
Alternatively, treatment of XII (where X is OH) with a
triarylphospine such as triphenylphospine, a
dialkylazodicaroxylate, and R3-NH2 in a solvent such
as tetrahydrofuran, methylene chloride, toluene
wherein tetrahydrofuran is preferred at a temperature
from O0C to 100 0C wherein 230C to 5O0C is preferred
affords compounds of Formula X. The starting materials
used in the procedures of the Schemes described above,
the syntheses of which are not described above, are
either commercially available, known in the art or
readily obtainable from known compounds using methods
that will be apparent to those skilled in the art. The
compounds of Formula I, and the intermediates shown in
the above reaction schemes, may be isolated and
purified by conventional procedures, such as
recrystallization or chromatographic separation, such
as on silica gel, either with an ethyl acetate/hexane
elution gradient, a methylene chloride/methanol
elution gradient, or a chloroform/methanol elution
gradient. Alternatively, a reverse phase preparative
HPLC or chiral HPLC separation 



technique may be u'sed. In each of the reactions
discussed or illustrated above, pressure is not
critical unless otherwise indicated. Pressures from
about 0.5 atmospheres to about 5 atmospheres
aregenerally acceptable, and ambient pressure, i.e.,
about 1 atmosphere, is preferred as a matter of
convenience. A compound of the Formula I of the
present invention, or pharamaceutically acceptable
salt thereof, may be administered to mammals via
either the oral, parenteral (such as subcutaneous,
intravenous, intramuscular, intrasternal and infusion
techniques), rectal, intranasal, topical or
transdermal (e.g., through the use of a patch) routes.
In general, these compounds are most desirably
administered in doses ranging from about 0.1 mg to
about 1000 mg per day, in single or divided doses
(i.e., from 1 to 4 doses per day), although variations
will necessarily occur depending upon the species,
weight, age and condition of the subject being
treated, as well as the particular route of
administration chosen. However, a dosage level that is
in the range of about 0.1 mg/kg to about 5 gm/kg body
weight per day, preferably from about 0.1 mg/kg to
about 100 mg/kg body weight per day, is most desirably
employed. Nevertheless, variations may occur depending
upon the species of animal being treated and its
individual response to said medicament, as well as on
the type of pharmaceutical formulation chosen and the
time period and interval at which such administration
is carried out. In some instances, dosage levels below
the lower limit of the aforesaid range may be more
than adequate, while in other cases still larger doses
may be employed without causing any harmful side
effects, provided that such higher dosage levels are
first divided into several small doses for
administration throughout the day. Varations based on
the aforementioned dosage range may be made by a
physicain of ordinary skill. A compound of the Formula
I of the present invention may be administered alone
or in combination with pharmaceutically acceptable
carriers or diluents by either of the routes
previously indicated, and such administration may be
carried out in single or multiple doses. Suitable
pharmaceutical carriers include solid diluents or
fillers, sterile aqueous media and various non-toxic
organic solvents, etc. The pharmaceutical compositions
formed by combining a compound of the Formula I, or a
pharmaceutically acceptable salt thereof, with a
pharmaceutically acceptable inert carrier, can then be
readily administered in a variety of dosage forms such
as tablets, capsules, lozenges, troches, hard candies,
powders, sprays, creams, salves, suppositories,
jellies, gels, pastes, lotions, ointments, aqueous
suspensions, injectable solutions, elixirs, syrups,
and the like. Moreover, oral pharmaceutical
compositions may be suitably sweetened and/or
flavored. For oral administration, tablets containing
various excipients such as microcrystalline cellulose,
sodium citrate, calcium carbonate, dicalcium phosphate
and glycine may be employed along with various
disintegrants such as starch (preferably corn, potato
or tapioca starch), methylcellulose, alginic acid and
certain complex silicates, together with granulation
binders such as polyvinylpyrrolidone, sucrose, gelatin
and acacia. Additionally, lubricating agents such as
magnesium stearate, sodium lauryl sulfate and talc are
often useful fortabletting purposes. Solid
compositions of a similar type may also be employed as
fillers in gelatin capsules. Preferred materials in
this connection include lactose or milk sugar as well
as high molecular weight polyethylene glycols. When
aqueous suspensions and/or elixirs are desired for
oral administration, the active ingredient may be
combined with various sweetening or flavoring agents,
coloring matter or dyes, and, if so desired,
emulsifying and/or suspending agents as well, together
with such diluents as water, ethanol, propylene
glycol, glycerin and various like combinations
thereof. For parenteral administration, solutions
containing a compound of the Formula I of the present
invention or a pharmaceutically acceptable salt
thereof in either sesame or peanut oil, in aqueous
propylene glycol or in sterile aqueous solutions may
be employed. The aqueous solutions should be suitably
buffered (preferably pH greater than 8) if necessary
and the liquid diluent first rendered isotonic with
sufficient saline or glucose. These aqueous solutions
are suitable for intravenous injection purposes. The
oily solutions are suitable for intraarticular,
intramuscular and subcutaneous injection purposes. The
preparation of all these solutions under sterile
conditions is readily accomplished by standard
pharmaceutical techniques well known to those skilled
in the art. The compounds of Formula I of the present
invention are useful in inhibiting Ab- peptide
production (thus, gamma-secretase activity) in
mammals, and therefore they are able to function as
therapeutic agents in the treatment of the
aforementioned disorders and diseases in an afflicted
mammal. A specific compound of the Formula I can be
determined to inhibit Ab-peptide production using
biological assays known to those of ordinary skill in
the art, for example the assays described below. The
activity of compounds of the Formula I of the present
invention in inhibiting gamma-secretase activity was
determined in a solubilized membrane preparation
generally according to the description provided in
McLendon et al. Cell-free assays for g-seoretase
activity, The FASEB Journal (Vol. 14, December 2000,
pp. 2383-2386). Using such assay, compounds of the
present invention were determined to have an IC50
activity for inhibiting gamma-secretase activity of
less than about 100 micromolar. Preferred compounds of
the invention are compounds that were determined to
have an IC50 activity for inhibiting gammasecretase
activity of less than about 5 micromolar. The
following Examples illustrate the present invention.
It is to be understood, however, that the invention,
as fully described herein and as recited in the
claims, is not intended to be limited by the details
of the following Examples.Examples Preparation 1
2-(4-Chloro-benzenesulfonylamino)-3-phenyl-propionic
acid methyl ester 2-Amino-3-phenyl-propionic acid
methyl ester is dissolved in 25 ml. of methylene
chloride and the reaction charged with triethylamine
(0.97 mL, 7 mmol) and Achlorobenzenesulfonylchloride 



at O0C. The reaction is allowed to warm to room
temperature (rt) and stirred overnight. The reaction
is quenched with sodium bicarbonate, extracted with
methylene chloride, dried over sodium sulfate, and
concentrated in vacuo. The resultant solid is
triturated with 20%ethylacetate/hexanes to provide the
title compound. 13C NMR ( 100 MHz, CDCI3) 39.5, 52.8,
57.1, 127.5, 128.8, 128.9, 129.5, 129.6, 135.1, 138.4,
139.4, 171.5. MS 354.1 m/z (M+1).
(R)-Amino-(4-fluoro-phenyl)-acetic acid methyl ester
(R)-Amino-(4-fluoro-phenyl)-acetic acid was treated
with HCI gas (8g) dissolved in methanol at room
temperature for 24 hours. The reaction mixture was
concentrated and aqueous sodium bicarbonate was added
until the pH of the mixture remained basic. The
aqueous layer was extracted three times with
dichloromethane. The combined extracts were dried
(Na2SO4) and concentrated afford the title compound as
an oil. 1HNMR (400MHz, CDCI3) d 1.90 (brs, 2H), 3.67
(s, 3H), 4.58 (s, 1H), 7.00 (m, 2H), 7.30 (m, 2H).
Preparation 2
2-(4-Chloro-benzenesulfonylamino)-3-phenyl-propionamid
e To
2-(4-Chloro-benzenesulfonylamino)-3-phenyl-propionic
acid methyl ester (750 mg) is added 1OmL of a 1.0M
solution of ammonia in methanol. The reaction is
heated for 48h at 650C, cooled to room temperature,
and the solvent removed. The resultant solid is first
triturated with ethyl acetate, filtered, and then
triturated with methylene chloride to provide the
title compound. 1HNMR ( 400 MHz, CD3OD) 2.70 (dd, 1H,
J = 14.0 Hz and 9.6 Hz), 3.01 (dd, 1H, J = 14.0 Hz and
5.4 Hz), 3.95 (dd, 1H, J = 9.0 Hz and 5.0 Hz),
7.05-7.15 (m, 5H), 7.32-7.36 (m, 2H), and 7.53-7.56
(m, 2H). MS 339.1 m/z (M+1). (R)-
2-Amino-2-(4-fluoro-phenyl)-acetamide The title
compound was prepared in the manner of Preparation 2
utilizing (R)-amino- (4-fluoro-phenyl)-acetic acid
methyl ester to yield the desired product. 1HNMR (400
MHz, CDCI3) d 4.30 (s, 1H), 5.54 (br s, 1H), 6.91 (br
s,1 H), 7.05 (m, 2H), 7.40 (m, 2H).Example 1
4-(r(1-Carbamoyl-2-phenyl-ethyl)-(4-chloro-benzenesulf
onyl)-amino1-methylVbenzoic acid methyl ester To a
solution of triphenylphosphine ( 1 10mmg, 0.4 mmol) in
0.7 mL of tetrahydrofuran is added diisopropyl
azodicarboxylate (0.08 mL, 0.4 mmol) and the reaction
stirred for 30 min. To the reaction is added 0.4 mL of
tetrahydrofuran, (2-(4-chloro-benzenesulfonylamino)-3-
phenyl-propionamide (75 mg, 0.2 mmol), and
methyl-4-hydroxybenzoate (73mg, 0.4 mmol). The
reaction is allowed to warm to room temperature (rt)
and stirred overnight. The solvent is removed and the
resultant residue purified by silica gel
chromatography to provide the title compound. C13 NMR
(100 MHz, CDCI3) 35.5, 48.7, 52.4, 61.4, 127.1, 128.8,
128.9, 129.0, 129.3, 129.6, 129.9, 136.8, 138.1,
139.8, 141.7, 166.9, 171.0. MS 487.1 m/z (M+1).
Preparation 3
(R)-2-(4-Chloro-benzenesulfonylamino)-2-phenyl-acetami
de To a solution of D-(-)-2-Amino-2-phenyl-acetamide
(6.Og, 40 mmol) in 150 mL of methylene chloride is
added t/iethylamine (6.9 mL, 50 mmol) and 4-
chlorobenzensulfonylchloride (8.43g, 40 mmol) at O0C.
The reaction is warmed to room temperature and stirred
overnight. The reaction is quenched with sodium
bicarbonate and methylene chloride is added. The solid
is filtered, washed with water and ether and dried in
vacuo to provide 12.3 g of the title compound. C13 NMR
(100 MHz, CD3OD) 60.3, 127.3, 128.1, 128.4, 128.7,
128.9, 137.1, 138.5, 139.7, 172.9. MS 325.1 m/z (M+1).
(R)-
2-(4-chloro-benzenesulfonylamino)-2-(4-fluoro-phenyl)-
acetamide The title compound was synthesized according
to the procedure of Preparation 3 employing (R)-
2-amino-2-(4-fluoro-phenyl)-acetamide and
4-chlorobenzenesulfonylchloride to afford the desired
product. 1HNMR (400 MHz, CD3OD) d 4.87 (s, 1H), 6.94
(m, 2H), 7.24 m, 2H), 7.6 (dd, 4H, J=2.1 , 103).
Example 2
(R)-4-(r(Carbamoyl-phenyl-methyl)-(4-chloro-benzenesul
fonyl)-aminol-methyl)-benzoic acid methyl ester To a
solution of triphenylphosphine (48mmg, 0.2 mmol) in
0.7 mL of tetrahydrofuran is added diisopropyl
azodicarboxylate (0.04 mL, 0.2 mmol) and the reaction
stirred for 30 min. To the reaction is added 0.4 mL of
tetrahydrofuran,
(R)-2-(4-chloro-benzenesulfonylamino)-2-
phenyl-acetamide (32 mg, 0.2 mmol), and
methyl-4-hydroxymethylbenzoate (73mg, 0.2 mmol). The
reaction is allowed to warm to room temperature and
stirred overnight. The solvent is removed and the
resultant residue purified by silica gel
chromatography to provide the title compound. C13 NMR
(100 MHz, CDCI3) 49.9, 52.3, 64.4, 127.9, 129.0,
129.2, 129.4, 129.5, 130.1, 133.5, 139.7, 142.5,
167.0, 171.0. MS 473.1 m/z (M+1).Example 2A
(R)-4-(rrCarbamoyl-(4-fluoro-phenyl)-methyl1-(4-chloro
-benzenesulfonyl)-aminol-methyl)- benzoic acid methyl
ester The title compound was prepared employing the
procedure in Example 2 using (R)-
2-(4-chloro-benzenesulfonylamino)-2-(4-fluoro-phenyl)-
acetamide and methyl-4- hydroxymethylbenzoate to
afford the desired product. Diagnostic 13CNMR (100MHz,
CDCI3) 49.9, 52.3, 63.4, 116.0, 116.2, 127.9, 129.1,
129.5, 129.6, 132.0, 132.1,139.8, 142.3. MS 491.2 m/z
(M+1). Example 3
(R)-2-r(4-Chloro-benzenesulfonyl)-(4-dimethylaminometh
yl-benzyl)-amino1-2-phenylacetamide The. title
compound was prepared employing the procedure detailed
in Example 2, using
(4-dimethylaminomethyl-phenyl)-methanol to afford the
desired product (10mg, 3% yield); 13CNMR (100 MHz,
CDCI3) 45.3, 50.1, 64.0, 64.8, 128.5, 129.0, 129.1,
129.2, 129.3, 129.6, 130.2, 133.9, 135.7, 138.7,
139.4, 171.5 MS 472.1 m/z (M+1). Example 4
(R)-2-r(4-Chloro-benzenesulfonyl)-(4-morpholin-4-ylmet
hyl-benzyl)-aminol-2-phenylacetamide 



The title compound was prepared employing the
procedure detailed in Example 2, using
(4-morpholin-4-ylmethyl-phenyl)-methanol to afford the
desired product (170mg, 43% yield); 13CMNR (100 MHz,
CDCI3) 50.1, 53.7, 63.2, 64.8, 67.2, 128.5, 129.0,
129.1, 129.2, 129.3, 130.2, 133.9, 135.7, 138.7,
139.4, 171.4 MS 514.1 m/z (M+1). Example 5
(R)-2-rBenzyl-(4-chloro-benzenesulfonyl)-aminol-2-phen
yl-acetamide To a solution of
(R)-2-(4-chloro-benzenesulfonylamino)-2-phenyl-acetami
de (350 mg, 1.1 mmol) in 4 mL of dimethylformamide are
added benzylbromide (0.18 mL, 1.1 mmol) and potassium
carbonate (179 mg, 1.3 mmol). The reaction is heated
overnight at 5O0C, poured into water/methylene
chloride and extracted with methylene chloride. The
combined organics are dried with sodium sulfate,
concentrated in vacuo, and the resultant residue
purified on silica gel chromatography to provide the
title compound. C13 NMR (100 MHz, CDCI3) 50.3, 64.8,
127.6, 128.4, 128.6, 129.0, 129.1, 129.3, 129.4,
130.2, 133.9, 136.8, 138.6, 139.4, 171.7. MS 415.1 m/z
(M+1). Example 6
(R)-2-r(4-Chloro-benzenesulfonyl)-(4-cvano-benzyl)-ami
nol-2-phenyl-acetamide The title compound was prepared
in a manner analogous to that in Example 5, utilizing
4-cyanobenzyl bromide to provide the desired product
in 50% yield; 13C NMR ( 100MHz, CDCI3) 49.6, 63.8,
110.7, 119.0, 128.4, 129.1, 129.2, 129.5, 129.6,
130.0, 131.8, 133.5, 138.0, 139.8, 143.2, 170.8. MS
440.4 m/z (M+1). Example 7
(RV2-r(4-tert-Butyl-benzyl)-(4-chloro-be
pzenesulfonyl)-aminol-2-phenyl-acetamide The title
compound was prepared as detailed in Example 5,
utilizing 1-bromomethyl- 4-tert-butyl-benzene to
afford the desired product in 28% yield; 13CNMR (100
MHz, CDCI3) 31.5, 34.6, 50.1, 65.0, 125.3, 128.6,
129.0, 129.1, 129.2, 130.2, 133.3, 134.1, 139.2,
150.8, 171.6. MS 471.1 m/z (M+1). Example 8
(R^-r^-Chloro-benzenesulfonylHS-cyano-benzvO-aminoi^-p
henyl-acetamide The title compound was prepared as
detailed in Example 5, utilizing
3-bromomethylbenzonitrile to afford the desired
product in 49% yield; 13CNMR (100 MHz, CDCI3) 49.3,
63.7, 112.0, 118.9, 128.8, 129.1, 129.3, 129.5, 129.7,
130.0, 130.7, 131.6, 132.5, 133.6, 139.1, 139.8,
170.9. MS 440.0 m/z (M+1). Example 9
(R)-2-r(4-Chloro-benzenesulfonyl)-(4-trifluoromethoxy-
benzyl)-amino1-2-phenyl-acetamide The title compound
was prepared as detailed in Example 5, utilizing
1-bromomethyl- 4-trifluoromethoxy-benzene to afford
the desired product in 49% yield; 13CNMR (100 MHz,
CDCI3) 49.4, 64.2, 120.7, 129.0, 129.2, 129.3, 129.4,
129.8, 130.0, 133.7, 135.8, 138.5, 138.6, 148.3, 17
1.0. MS 499.0 m/z (M+1 ). Example 10
(R)-2-r(4-Chloro-benzenesulfonv
p-(4-f1,2,3lthiadiazol-4-yl-benzyl)-aminol-2-phenyl-ac
etamide The title compound was prepared as detailed in
Example 5, utilizing 4-(4-
bromomethyl-phenyl)-[1,2,3]thiadiazole to afford the
product in 8% yield; 13CNMR (100 MHz, CDCI3) 50.0,
64.6, 127.3, 127.9, 128.7, 129.1, 129.2, 129.3, 129.4,
129.5, 129.9, 130.1, 133.8, 138.5, 139.6, 162.7,
171.2. MS 499.0 m/z (M+1). Example 11
(R)-2-r(4-Chloro-benzenesulfonvO-(4-oxazol-2-yl-benzyl
)-aminol-2-phenyl-acetamide The title compound was
prepared as detailed in Example 5 utilizing 2-(4-
bromomethyl-phenyl)-oxazole to afford the title
compound in 4% yield; 13CNMR (100 MHz, CDCI3) 50.0,
64.5, 126.3, 126.5, 128.6, 129.2, 129.4, 129.5, 130.1,
133.6, 138.7, 139.5, 139.6, 171.1. MS 482.0 m/z
(M+1).Example 12 (R
-K^Chloro-benzenesulfonvD-r^O-methyl-ri^ loxadiazol-
-vp-benzvn-aminol- - phenyl-acetamide The title
compound was prepared in the manner outlined in
Example 5, utilizing 5-(4-
bromomethyl-phenyl)-3-methyl-[1,2,4]oxadiazole to
afford the product in 14% yield; 13C NMR (100 MHz,
CDCI3) 11.9, 49.8, 64.1, 122.9, 127.8, 128.6, 129.1,
129.2, 129.4, 129.5, 130.1, 133.5, 138.2, 139.7,
142.6, 168.0, 170.9, 175.4 MS 497.1 m/z (M+1). Example
13
(R)-2-((4-Chloro-benzenesulfonyl)-f4-(2-methyl-2H-tetr
azol-5-yl)-benzvn-amino)-2-phenylacetamide The title
compound was prepared in the manner outlined in
Example 5, utilizing 5-(4-
bromomethyl-phenyl)-2-methyl-2H-tetrazole to afford
the product in 5% yield; Diagnostic 13CNMR (100 MHz,
CDCI3) 39.7, 50.0, 64.6, 126.4, 126.7, 127.2, 128.8,
129.2, 129.4, 130.1, 139.4, 139.6, 165.1, 171.1.
Example 14
(R)-2-{(4-Chloro-benzenesulfonyl)-f4-(1-hvdroxy-1-meth
yl-ethyl)-benzyll-amino)-2-phenylacetamide
(R)-4-{[(1-Carbamoyl-2-phenyl-ethyl)-(4-chloro-benzene
sulfonyl)-amino]-methyl}- benzoic acid methyl ester
(300 mg, 0.63mmol) was dissolved in 1mL THF and the
solution was chiled in an ice bath. 3.0 M MeMgBr in
diethyl ether (0.63ml, 1.9 mmol) was added and the
reaction mixture was stirred for 45min. An additional
portion of MeMgBr (0.63ml, 1.9mmol) was added and,
after 30min, the reaction was quenched by slow
addition of water. The quenched reaction mixture was
diluted with aqueous soduim bicarbonate and extracted
with dichloromethane. After drying (sodium sulfate)
the combined organics were concentrated to an oil.
Purification on a silica gel flash column (40% EtOAc
in hexanes) afforded 31mg (10% yield) of the title
compound. Preparation 4
(R)-2-(2,2-Dimethyl-propylarnino)-2-phenyl-acetamide
D-(-)-2-Amino-2-phenyl-acetamide (1.0g, 6.7mmol) was
partially dissolved in 20ml dichloromethane and
treated with trimethylacetaldehyde (723uL, 6.7mmol).
After stirring 20 



min at room temperature, sodium triacetoxyborohydride
( 1 .77g, 8.4mmol) was added and the resulting mixture
was stirred at room temperature (rt) for 18h. After
diluting with aqueous sodium bicarbonate, the mixture
was extracted with dichloromethane. The combined
organics were dried (Na2SO4) and concentrated to a
white solid (1.43g, 97% yield). MS 221.2 m/z
(M+1).Example 15 (R)-2-r(4-Chloro-benzenesulfonv
p-(2,2-dimethyl-propyl)-aminol-2-phenyl-acetamide
(R)-2-(2,2-Dimethyl-propylamino)-2-phenyl-acetamide
(700mg, 3.2mmol) was dissolved in dichloromethane
(15mL) and chilled in an ice bath. The solution was
treated with triethylamine (553uL, 4.0mmol) followed
by 4-chlorobenzenesulfonyl chloride (671mg, 3.2mmol).
After heating at 50 C for 18h, the mixture was cooled,
diluted with aqueous sodium bicarbonate and extracted
with dichloromethane. The combined organic extracts
were dried (Na2SO4) and concentrated to an oil.
Purification on a silica gel flash column (40%EtOAc in
hexanes, eluent) afforded the title compound in 3%
yield. 13CNMR (100 MHz, CDCI3) 28.6, 33.2, 62.7, 70.0,
128.8, 129.0, 121.1, 129.2, 130.7, 133.6, 138.7,
139.0, 172.7. MS 395.1 m/z (M+1). Examples 16-77
(R)-2-(4-Chloro-benzenesulfonylamino)-3-phenyl-propion
amide (24.3mg, 0.075mmol) was dissolved in 0.41 ml
DMF. The resulting solution was cooled to 0 C and 1 N
potassium t-butoxide in THF (0.09 ml, 0.09mmol) was
added. After warming to room temperature, the solution
was added to a benzyl bromide (0.075mmol) that is
substituted as indicated in the respective definitions
of R3 in the Examples recited in Table 1 below, and
the reaction mixture was heated at 600C overnight.
After cooling and diluting with water, the organics
were extracted with dichloromethane, dried with sodium
sulfate and concentrated. The samples were purified on
a Waters Xterra PrepMS C18 column (5uM, 30 X 100 mm)
eluting with 0.1% TFA in water and acetonitrile in a
gradient system. Examples 16-77 in Table 1 were
synthesized by methods analogous to those described
above. Table 1METHOD AND APPARATUS TO CONVEY A URI FOR
CONTENT INDIRECTION USE IN SIP TECHNICAL FIELD: This
invention relates generally to wireless communications
systems and methods and, more specifically, relates to
wireless terminals and wireless network nodes that use
a Session Initiation Protocol (SIP) or similar or
equivalent messaging exchange. BACKGROUND: The Session
Initiation Protocol (SIP) is defined in IETF RFC3261
(Rosenberg et al., June 2002). In general, the SIP is
an application-layer control (signaling) protocol for
creating, modifying and terminating sessions with one
or more participants. The sessions can include
Internet telephone calls, multimedia distribution and
multimedia conferences. SIP invitations used to create
sessions carry session descriptions that allow
participants to agree on a set of compatible media
types. SIP makes use of elements called proxy servers
to help route requests to the user's current location,
authenticate and authorize users for services,
implement provider call-routing policies and provide
features to users. SIP also provides a registration
function that allows users to upload their current
locations for use by proxy servers. SIP runs on top of
several different transport protocols. hi addition, an
IETF draft "&aft-ietf-sip-content-indirect-mech-03",
entitled "A Mechanism for Content Indirection in
Session Initiation Protocol (SIP) Messages" (S. Olson,
June 2, 2003), describes the mechanism to provide for
content indirection in SIP messages. More
specifically, the purpose of the SIP is to create,
modify, or terminate sessions with one or more
participants, and SIP messages, like HTTP, are
syntactically composed of a start line, one or more
headers, and an optional body. Unlike HTTP, SIP is not
designed as a general purpose transport of data. There
are various reasons why it may be desirable to
indirectly specify the content of the SIP message
body. For bandwidth limited applications, such as in
cellular wirelessapplications, indirection provides a
means to annotate the (indirect) content with
meta-data which may be used by the recipient to
determine whether or not to retrieve the content over
the resource limited link. It is also possible that
the content size to be transferred might potentially
overwhelm intermediate signaling proxies, thereby
unnecessarily increasing network latency. For
time-sensitive SIP applications, this may be
unacceptable. The use of indirect content can
alleviate these shortcomings by moving the transfer of
the content out of the SIP signaling network and into
a potentially separate data transfer channel. There
may also be scenarios where the session related data
(body) that needs to be conveyed does not directly
reside on the endpoint or User Agent (UA). In such
scenarios, it is desirable to have a mechanism whereby
the SIP message can contain an indirect reference to
the desired content. The receiving party would then
use this indirect reference to retrieve the content
via a non-SIP transfer channel, such as HTTP, FTP, or
LDAP. It is stated in this IETF draft that the purpose
of content indirection is purely to provide an
alternative transport mechanism for SIP Multipurpose
Internet Mail Extensions (MIME) body parts. With the
exception of the transport mechanism, indirected body
parts are equivalent, and should have the same
treatment, as in-line body parts. In general, MIME is
originally intended to extend the format of Internet
mail to allow non-US-ASCII textual messages,
non-textual messages, multipart message bodies and
non-US-ASCII information in message headers. The
following RFCs defineMIME: RFC 2045 :MIME Part One:
Format ofInternet Message Bodies; RFC 2046: MIME Part
Two: Media Types;RFC 2047: MIME Part Three: Message
Header Extensions forNon- ASCII Text; RFC 2048: MIME
Part Four: Registration Procedures; and RFC 2049: MIME
Part 



Five: Conformance Criteria and Examples. Another IETF
draft
"draft-khartabil-sip-policy-uri-call-info-purpose-OO",
entitled "Conveying a Session Policy Uniform Resource
Identifier (URI) in the Session Initiation Protocol
(SIP)" (H. Khartabil and A. Niemi, February 5, 2004)
describes an extension to a Call-Info header field for
introducing a new purpose parameter value that can be
used by a request originator or recipient to convey a
URI where certain information to a session can be
accessed. More specifically, this IETF draft provides
a "policy-uri" which can be used by a conference
server to indicate the URJ of the conference policyto
a UA participating in that conference. The
above-mentioned IETF draft document
"draft-ietf-sip-content-indirect-mech-CB" defines the
SIP content indirection mechanism as providing an
alternative transport mechanism for SIP MIME body
parts. This is done by providing a URI for the
indirect content, where the URI is specified in a
"URI" parameter of the message/external-body MIME
type. However, before conveying this URI in a SIP
request or response, the SIP client needs to be
informed of the URI so that it can upload the indirect
content before the indirect content is referenced in a
SIP request or response. The IETF draft document
draft-ietf-sip-content-indirect-mech-OS does not
define the client or server behavior with respect to
determining a URI to be used for content indirection.
That is, what was not defined, prior to this
invention, was a technique or protocol for a SIP UA to
request, or be informed of, a storage location on an
Application Server (AS) wherein the SIP UA can store
the information that is to be referred to by a
subsequent content indirection operation. SUMMARY OF
THE PREFERRED EMBODIMENTS The foregoing and other
problems are overcome, and other advantages are
realized, in accordance with the presently preferred
embodiments of these teachings. In a first aspect
thereof this invention provides a communications
method that comprises receiving a registration request
from a device; and informing the device of the
identity of an address for the device to send
information to be referenced by a content indirection
operation. In another aspect thereof this invention
provides a device operable with a server, comprising a
data processor responsive to a receipt of a second
message from the server, sent in response to the
device originating a first message, to extract from
the second message an identify of a location for the
device to send information to be referenced by a
content indirection operation.In another aspect
thereof this invention provides a content indirection
communications method, comprising in response to a
Session Initiation Protocol (SIP) registration request
from a device, informing the device in a SIP message
of the identity of an address where the device may
send information that is to be referenced by a SIP
content indirection operation; and allocating storage
for the information. In another aspect thereof this
invention provides a SIP Server that comprises a data
processor that is responsive to an occurrence of a SIP
registration request made by a device to inform the
device by a SIP message of an identity of an address
where the device may send information to be referenced
by a subsequent SIP content indirection operation. hi
a another aspect thereof this invention provides a
device operable with a SIP Server, comprising a data
processor responsive to a receipt of a SIP message
from the SIP Server, sent in response to the device
originating a registration request message, to extract
from the SIP message an identification of a location
where the device may send information to be referenced
by a subsequent SIP content indirection operation. hi
a further aspect thereof this invention provides a
data storage medium readable by a digital data
processor, said data storage medium storing program
instructions for use in a content indirection
procedure in a SIP operation and comprising operations
of, in response to receiving a SIP registration
request from a device, reserving a storage location
for the device where the device may store information
that is to be referenced by a SIP content indirection
operation; and informing the device of an identity of
the storage location using a SIP message Call-Info
header field with a purpose parameter set to ci-uri
for indicating that the Call-Info header field
contains a Uniform Resource Identifier (URI) that
specifies the identity of the storage location. In
another aspect thereof this invention provides a
Multimedia Messaging Service (MMS) Relay/Server for
conducting a SIP operation with a device, comprising
meanS responsive to receiving a SIP registration
request from the device, for reserving a storage
location for the device where the device may store
information that is to be referenced by a SIP content
indirection operation; and means for informing the
device of an identityof the storage location using a
SIP message Call-Info header field with a purpose
parameter set to ci-uri for indicating that the
Call-Info header field contains a Uniform Resource
Identifier (URI) that specifies the identity of the
storage location. hi a still further aspect thereof
this invention provides a data storage medium readable
by a digital data processor, the data storage medium
storing program instructions for use in a content
indirection procedure in a SIP operation and
comprising operations of receiving a SIP message
originated from a SIP server in response to sending a
registration request message towards the SIP server;
identifying a case where the received SIP message
comprises a Call-Info header field having a purpose
parameter set to ci-uri for indicating that the
Call-Info header field contains a Uniform Resource
Identifier (URI) that specifies the identity of a
storage location that has been reserved for the device
wherein the device may store information that is to be
referenced by a SIP content indirection operation, and
sending information to the storage location. In
another further aspect thereof this invention provides
a device operable with a SIP Server, where the device
comprises a data processor that operates in response
to a receipt 



of a SIP message originated from a SIP server to
identify a case where the received SIP message
comprises a Call-Info header field having a purpose
parameter set to ci-uri for indicating that the
Call-Info header field contains a Uniform Resource
Identifier (URI) that specifies the identity of a
storage location that has been reserved for the device
wherein the device may store information that is to be
referenced by a SIP content indirection operation,
said data processor further operating to send
information to the storage location. In another aspect
thereof this invention provides a device operable with
a Session Initiation Protocol (SIP) Server, comprising
means, responsive to a receipt of a SIP message
originated from a SIP server to indicate
success/failure of a registration request, for
identifying a case where the received SIP message
comprises a Call-Info header field having a purpose
parameter set to ci-uri for indicating that the
Call-Info header field contains a Uniform Resource
Identifier (URI) that specifies the identity of a
storage location that has been reserved for the device
wherein the device may store information that is to be
referenced by a SIP content indirection operation; and
means for uploadinginformation that corresponds to
indirect content with a HTTP PUT to the storage
location specified by the URI that comprises part of
the Call-Info field of the SIP message. hi another
aspect thereof this invention provides a SIP Server
that includes a data processor that is responsive to
an occurrence of a SIP registration request made by a
device to inform the device by a SIP message of an
identity of a storage location where the device may
send information to be referenced by a SIP content
indirection operation and, responsive to the device
sending the information, allocating storage and
directing the information to the allocated storage. hi
a further aspect thereof this invention provides a
method to operate a Session Initiation Protocol (SIP)
Server, comprising in response to an occurrence of a
SIP registration request made by a device, sending the
device a SIP message that comprises an identity of a
storage location where the device may send information
to be referenced by a SIP content indirection
operation; and responsive to the device sending the
information, allocating storage and directing the
information to the allocated storage. In another
aspect thereof this invention provides a computer
program product operable for a SIP Server to conduct a
SIP session with a device, comprising operations of,
in response to an occurrence of a SIP registration
request made by the device, sending the device a SIP
message that comprises an identity of a storage
location where the device may send information to be
referenced by a SIP content indirection operation, and
responsive to the device sending the information,
allocating storage and directing the information to
the allocated storage. In another aspect thereof this
invention provides a computer program product operable
for a device to conduct a SIP operation with a SIP
Server, comprising operations of receiving a SIP
message originated from a SIP server in response to
sending a registration request message towards the SIP
server; identifying a case where the received SIP
message comprises a Call-Info header field having a
purpose parameter set to ci-uri for indicating that
the Call-Info header field contains a Uniform Resource
Identifier (URI) that specifies the identity of a
storage location that has been reserved for the device
wherein the device may store information that is to be
referenced by a SIPcontent indirection operation; and
sending information to the storage location. In
another aspect thereof this invention provides a
method for operating a SIP Server to conduct a SIP
session with a device, comprising a step for, executed
in response to an occurrence of a SIP registration
request made by the device, sending the device a SIP
message that comprises an identity of a storage
location where the device may send information to be
referenced by a SIP content indirection operation; and
a step for, executed in response to the device sending
the information, allocating storage and for directing
the information to the allocated storage. hi yet
another aspect thereof this invention provides a
method for operating a device to conduct a SIP
operation with a SIP Server comprising, in response to
receiving a SIP message originated from a SIP server
in response to sending a registration request message
towards the SIP server, a step for identifying a case
where the received SIP message comprises a Call-Info
header field having a purpose parameter set to ci-uri
for indicating that the Call-Info header field
contains a Uniform Resource Identifier (URI) that
specifies the identity of a storage location that has
been reserved for the device wherein the device may
store information that is to be referenced by a SIP
content indirection operation; and a step for sending
information to the storage location. BRIEF DESCRIPTION
OF THE DRAWINGS The foregoing and other aspects of the
embodiments in accordance with the teachings of this
invention are made more evident in the following
Detailed Description of the Preferred Embodiments,
when read in conjunction with the attached Drawing
Figures, wherein: Fig. 1is diagram showing the
functional architecture of an IP Multimedia System
(IMS) that is one suitable embodiment in which to
practice this invention, and specifically shows the Ut
interface placed between a UE and a SIP Application
Server; and Fig. 2 is a message flow diagram that
illustrates the use of this invention in a Multimedia
Messaging Service (MMS) architectured system.DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENTS SIP defines a
Call-Info header (see RFC 3261, Section 20.9, page
166). The purpose of the Call-Info header field is to
provide additional information about the caller or
callee, depending on whether the header is used in a
request or a response. This information contains a
URI, and the purpose of the URI is described by a
"purpose" parameter. The "info" parameter describes
the caller or callee in general, for example, through
a web page. Referring to RFC 3261 at page 166, an
example of the Call-Info header is given as follows: 



Call-Info: <http://www.example.com/alice/photo.jpg>
;purpose=icon, <http://www.example.com/alice/>
;purpose=info. In accordance with an aspect of this
invention, a new purpose parameter value of"ci-uri" is
used by an Application Server to convey a URI, which
can be used by a SIP UA for content indirection. As an
example of applying this invention to a generic
content indirection case, it is assumed that a server
supports both SIP and HTTP, if one further assumes
that the content indirection mechanism uses the HTTP
URI scheme. During a SIP transaction between the
client and the server (e.g., during a SIP registration
transaction) the server conveys the HTTP URI in a SIP
Call-Info header field specifying the storage location
to be used for content indirection (see the example
shown in Fig. 2 and described below). hi addition to
the "purpose" parameter, it is preferred that the
Call-Info header field also contain additional
parameters, such as those defined in the
above-captioned
draft-ietf-sip-content-indirect-mech-03 document:
"expiration", "access-type" and "size". One
non-limiting example of a Call-Info header field
carrying an HTTP URI for "ci-uri" purposes is as
follows: Call-Info:
<http://www.example.com/the-indirect-content>
;access-type="URL";expiration="Mon, 24 June 2004
09:00:00 GMT" ;size=4123 When applying the teachings
of this invention to the IP Multimedia Subsystem (IMS)
architecture, it is possible to assume than an
Application Server may function as the content
indirection server. Referring to Fig. 1 (obtained from
document 3GPP TSG-CN Meeting#22, 10th- 12th
December,Maui,Hawaii,NP-030457), aUt interface
1isshown placed between the UE 2 and a SIP Application
Server/OSA-SCS 3 (also referred to simply as the AS
3), that in turn is coupled to a S-CSCF 4 via Sh and
Cx interfaces 5 and 6, respectively, and a HSS 7, as
well as directly through an ISC interface 8. The
S-CSCF 4 (Serving Call Session Control Function) is an
IMS element that provides the session control services
for the UE 2, which enables a network operator to
support the services. Functions include: the
management of mobile registrations, maintaining of the
session, interaction with other services, charging and
security. The HSS 7 (Home Subscriber Server) describes
the various database functions that are required in
modern mobile networks. These functions include the
Home Location Register (HLR), the Domain Name Server
(DNS) and security and network access databases. In
the context of this invention, the Ut interface 1
between the UE 2 and the AS 3 is assumed to support
HTTP, and SIP communication is possible from the AS 3
to the UE 2 via the S-CSCF. During a SIP transaction
between the AS 3 and the UE 2, the AS 3 can convey the
"ci-uri" in the SIP Call-Info header field to the UE
2, thereby triggering the UE 2 to upload the indirect
content to the AS 3 using HTTP on the Ut interface 1.
It is understood that in this embodiment, as well as
the MMS embodiment described next, that the SIP
Application Server and the UE or UA, which may be
generically referred to herein simply as devices, each
contain a programmed digital data processor of some
sort that is operable for executing the SIP-related
content indirection procedures in accordance with this
invention. For example, the UE or UA may be embodied
in a cellular telephone or a personal communicator
that includes an embeddedmicroprocessor that operates
in accordance with a stored program for performing
extraction of the URI from a SIP message received from
the SIP Application Server, and for then subsequently
sending the information to be stored at the address
specified by the extracted URI, wherethe information
is that information that is to be referenced later in
a content indirection type of SIP message interaction.
In general, the various embodiments of devices
corresponding to the UE or UA 2 can include, but are
not limited to, cellular telephones, personal digital
assistants (PDAs) having wireless communication
capabilities, portable computers having wireless
communication capabilities, image capture devices such
as digital cameras having wireless communication
capabilities, gaming devices having wireless
communication capabilities, music storage and playback
appliances having wireless communication capabilities,
Internet appliances permitting wireless Internet
access and browsing, as well as portable units or
terminals or more generally devices that incorporate
combinations of such functions. The teachings of this
invention may also be practiced using nonwireless
devices, such as desk top computers and other types of
equipment that have a wired (e.g., electrical wire or
optical fiber) connection to a data communications
network. Aspects of this invention thus relate as well
to data storage medium for storing computer programs
for operating servers and devices in accordance with
this invention, as well as to computer program
products executable by servers and devices so as to
operate in accordance with this invention. As such,
Fig. 2 shows that the UA 2 device includes a data
processor (DP) 2A and a data storage medium (DSM) 2B,
and the server 3 includes a DP 3A and a DSM 3B. This
invention may also be used in the context of a
Multimedia Messaging Service (MMS) architecture. The
Multimedia Messaging Service provides a mechanism to
send not only text messages, as with the Short Message
Service (SMS), but also drawings, photographs, music
or voice clips and video. The system operates on the
"store and forward" principle, with messages being
stored and possibly formatted at a Multimedia
Messaging Service Center (MMSC) when sent between
users. Reference maybe had, for example, to
GSMAssociation Permanent Reference Document: IR.52,
PRDIR.52, MMS uiterworking Guidelines, Version 3.1.0,
February 2003. Referring now to Fig. 2, and more
specifically when applying this invention to the3GPP2
SIP-based MMS MMl interface specification, the
specification is revised in the following manner: the
third-party registration procedure between a Home
Service Proxy 



(HSP) 10 and the MMS Relay/Server (the AS 3 in the MMS
case) is extended so that the MMS Relay/Server
preferably always informs the MMS UA 2 about the
success/failure of the registration with the MMS
service. This allows the MMS Relay/Server to send a
SIP MESSAGE request to the MMS UA 2 after every
registration or re-registration cycle. When sending
the SIP MESSAGE request to the MMS UA 2, the MMS
Relay/Server includes a Call-Info header field
carrying an HTTP URI for "ci-uri" purposes. This URI
remains valid until the MMS UA 2 re-registers,
de-registers, or the registration of the MMS UA 2
expires. This implies that theMMS Relay/Server
reserves a HTTP URI for every registering MMS UA, with
the lifetime equal to the registration lifetime,
thereby allowing the MMS UA 2 to perform content
indirection at any time during its valid registration
period. This procedure also eliminates the need for
the MMS UA 2 to explicitly request a storage location
before MM submission, since the storage location is
reserved on the MMS Relay/Server after the MMS UA 2
registers with the service, and it remains available
for the MMS UA 2 while it stays registered. The
message exchange diagram of Fig. 2 illustrates the
foregoing behavior. Note that the SIP message
informing the MMS UA 2 of the successful SIP
registration has a Call-Info header with the purpose
parameter set to "ci-uri". Subsequently the MMS UA 2
performs a HTTP PUT (or some other equivalent type of
push operation, depending on the technology) to upload
the information that corresponds to the indirect
content to the location specified by the URI found in
the Call-Info part of the SIP message received after
registration. It should be noted that te URI found in
the Call-Info header field may not point to an actual
or physical storage location reserved by the HSP 10
for indirect content instead, the HSP 10 redirects a
MMS UA 2 PUT request that is directed to the URI found
in the Call-Info header field to an actual storage
location. Redirection may be performed by the HSP 10
replying to the HTTP PUT request with HTTP 3xx
responses. One benefit that is obtained through the
use of this approach is that HSP 10 need not allocate
physical storage locations for the MMS US 2 at the
time of the MMS UA 2 registration. Instead, the HSP 10
need only reserve or allocate storage locations when
there is an actual needfor the storage, at the time of
the MMS UA 2 sending the HTTP PUT request. These
operations are shown in Fig. 2 as the (optional) block
12, which is intended to indicate that the server 3
may allocate storage, and redirect uploaded
information to the allocated storage in response to
the HTTP PUT from the device 2.. Examining the message
flow of Fig. 2 in even greater detail, it can be
noticed that the first REGISTER transaction is between
the UA 2 and the HSP 10. The HSP 10 functions as a SIP
registrar, exhibiting normal SIP functionality. Based
on this transaction, the HSP 10 generates a
third-party REGISTER request to inform the AS 3 (the
MMS Relay Server in this case) of the registration
status of the UA 2. From the SIP point of view, this
is another SIP registration functionality, where the
AS 3 acts as a registrar and the HSP 10 registers the
UA 2 as a third-party. It can be noted that in the IMS
case (Fig. 1) the requirement is not to register the
UE 2 with the AS 3, the goal is instead only to inform
the AS 3 that the UE 2 has been registered with the
HSP 10 (the HSP, interposed between the UE 2 and the
AS 3, is not shown in Fig. 1). Therefore the AS 3 does
not actually function as a SIP registrar in the IMS
case, instead it simply stores the registration status
of the UE 2, with the expiry. In any event, based on
the previous third-party registration from the HSP 10
the AS 3 generates a SIP MESSAGE, which is targeted to
the UA 2 and routed via the HSP 10 (routing via the
HSP 10 is performed simply because the AS 3 has no
direct SIP interface to the UA 2). This SIP message
originated by the AS 3 conveys the Call-Info header
field to the UA 2 with the purpose parameter set to
ci-uri for indicating to the UA 2 (or UE 2) that the
Call-Info header contains a URI that specifies the
address of the storage location for use in content
indirection. In that all UEsAJAs upon registration are
automatically allocated a URI for content indirection
purposes, whether used or not, the use of this
invention eliminates a need to provide additional
(possibly unstandardized) signalling exchanges where
the UEAJA must specifically request the allocation of
a URI. It should be noted that the allocated URI may
be one that is allocated in common to all UEs/UAs, and
as was noted previously, a "real" URI that points to
the actual storage location(s) is only reserved when
the UEAJA actually needs to perform
contentindirection. Reference is again made to the
draft-khartabil-sip-policy-uri-call-info-purpose-OO
document. Note that while this document extends the
Call-Info purpose parameter with a value of
"policy-uri", that is used by a caller or a callee to
convey a URI where a certain policy pertaining to the
session can be accessed, this document does not
suggest the use of the purpose parameter for SIP
content indirection in the manner that is disclosed
with regard to the embodiments of this invention.
Also, it is noted that one possible application for
SIP content indirection is described in 3GPP2
X.P0016-312. This specification defines the behavior
for a SIP-based MM submission. If the size of theMMS
message does not satisfy the message size constraints
described in RFC3428 (SIP MESSAGE method), then the
MMS UA uses content indirection to submit theMMto aMMS
Relay/Server. In order to perform this operation the
MMS UA requests a storage location from the MMS
Relay/Server. However, the request of a storage
location by the MMS UA is not equivalent to the use of
the Call-Info header with a purpose=ci-uri procedure
in accordance with this invention. SIP protocol
details of the 3GPP IP Multimedia Subsystem (IMS) and
3GPP2 Multimedia Domain (MMD) are defined in 3GPP TS
24.229 and 3GPP2 X.S0013.4. 3GPP2 X.P0016-312 is the
3GPP2 SIP-based MMS MMl interface specification
(Stage-3). The foregoing description has provided by
way of exemplary and non-limiting examples 



a full and informative description of the best method
and apparatus presently contemplated by the inventor
for carrying out the invention. However, various
modifications and adaptations may become apparent to
those skilled in the relevant arts in view of the
foregoing description, when read in conjunction with
the accompanying drawings and the appended claims. As
but some examples, the use of other similar or
equivalent messaging formats and system architectures
(e.g., other than the IMS and MMS architectures) may
be attempted by those skilled in the art. This
invention may also be employed for secure SIP (SIPS)
operations. However, all such and similar
modifications of the teachings of this invention will
still fall within the scope of thisinvention.
Furthermore, some of the features of the present
invention could be used to advantage without the
corresponding use of other features. As such, the
foregoing description should be considered as merely
illustrative of the principles of the present
invention, and not in limitation thereof.CLAIMS What
is claimed is: 1. A communications method, comprising:
receiving a registration request from a device; and
informing the device of the identity of an address for
the device to send information to be referenced by a
content indirection operation. 2. A method as in claim
1, further comprising allocating a resource for the
information. 3. A method as in claim 2, where the
resource comprises storage. 4. A method as in claim 1,
where the registration request comprises a Session
Initiation Protocol (SIP) registration request. 5. A
method as in claim 1, where informing uses a Session
Initiation Protocol (SIP) message. 6. A method as in
claim 2, where allocating occurs in response to the
device sending the information. 7. A method as in
claim 1, where informing occurs through a Ut interface
of an IP Multimedia System (IMS) system. 8. A method
as in claim 1, where informing occurs via a Home
Service Proxy (HSP) node in a Multimedia Messaging
Service (MMS) system. 9. A method as in claim 1, where
informing uses a Call-Info header with a purpose
parameter set to ci-uri for indicating that the
Call-Info header contains a Uniform Resource
Identifier (URI) that specifies the identity of the
address.10. A method as in claim 9, where the URI is
reserved for the device for the time during which the
device is registered. 11. A Session Initiation
Protocol (SIP) Server, comprising a data processor
that is responsive to an occurrence of a SIP
registration request made by a device to inform the
device by a SIP message of an identity of an address
where the device may send information to be referenced
by a subsequent SIP content indirection operation. 12.
A SIP Server as in claim 11, where the SIP
registration request and the SIP message pass through
a Ut interface of an IP Multimedia System (IMS)
system. 13. A SIP Server as in claim 11, where in a
Multimedia Messaging Service (MMS) system the SIP
registration request triggers a third party
registration request that is made by a Home Server
Proxy (HSP), and the SIP message reaches the device
via the HSP node. 14. A SIP Server as in claim 11,
where the SIP message comprises a Call-Info header
with a purpose parameter set to ci-uri for indicating
that the Call-Info header contains a Uniform Resource
Identifier (URI) that specifies the address. 15.A SIP
Server as in claim 14, where the URI is reserved for
the device for the time during which the device is
registered. 16. A device operable with a server,
comprising a data processor responsive to a receipt of
a second message from the Server, sent in response to
the device originating a first message, to extract
from the second message an identify of a location for
the device to send information to be referenced by a
content indirection operation. 17. A device as in
claim 16, where said data processor is further
operable to send the information to the location. 18.
A device as in claim 17, where the data processor
sends the information using a HTTP PUT procedure.19. A
device as in claim 17, where the server comprises a
Session Initiation Protocol (SIP) Server, and where
the data processor sends the information using a
non-SIP procedure. 20. A device as in claim 17, where
the server comprises a Session Initiation Protocol
(SIP) Server, and where the message is received, and
the information is sent, through a Ut interface of an
IP Multimedia System (IMS) system. 21. A device as in
claim 16, where the server comprises a Session
Initiation Protocol (SIP) Server, and where in a
Multimedia Messaging Service (MMS) system originating
a SIP registration request triggers a third party
registration request that is made by a Home Server
Proxy (HSP), and the message reaches the device via
the HSP node. 22. A device as in claim 16, where the
data processor extracts the identification of the
location from a Call-Info header having a purpose
parameter set to ci-uri for indicating that the
Call-Info header contains a Uniform Resource
Identifier (URI) that specifies the identity of the
location. 23. A device as in claim 22, where the
server comprises a Session Initiation Protocol (SIP)
Server, and where the device uses the extracted
information for the time during which the device is
registered with the SIP Server. 24. A device as in
claim 16, comprised of a cellular telephone. 25.A data
storage medium readable by a digital data processor,
said data storage medium storing program instructions
for use in a content indirection procedure in a
Session 



Initiation Protocol (SIP) operation and comprising
operations of: in response to receiving a SIP
registration request from a device, reserving a
storage location for the device where the device may
store information that is to be referenced by a SIP
content indirection operation; and informing the
device of an identity of the storage location using a
SIP message Call-Infoheader field with a purpose
parameter set to ci-uri for indicating that the
Call-Info header field contains a Uniform Resource
Identifier (URI) that specifies the identity of the
storage location. 26. A data storage medium as in
claim 25, where the request is received at a
Multimedia Messaging Service (MMS) Relay/Server, and
where the informing operation occurs via a Home
Serving Proxy (HSP). 27. A data storage medium as in
claim 25, where the URI is reserved for the device for
the time during which the device is registered. 28. A
Multimedia Messaging Service (MMS) Relay/Server for
conducting a Session Initiation Protocol (SIP)
operation with a device, comprising: means, responsive
to receiving a SIP registration request from the
device, for reserving a storage location for the
device where the device may store information that is
to be referenced by a SIP content indirection
operation; and means for informing the device of an
identity of the storage location using a SIP message
Call-Info header field with a purpose parameter set to
ci-uri for indicating that the Call- Info header field
contains a Uniform Resource Identifier (URI) that
specifies the identity of the storage location. 29. A
MMS Relay/Server as in claim 28, where said informing
means is coupled to the device through a Home Serving
Proxy (HSP). 30. A MMS Relay/Server as in claim 28,
where said reserving means reserves a HTTP URI for
every registering device, with the reservation
lifetime being equal to the registration lifetime.
31.A data storage medium readable by a digital data
processor, said data storage medium storing program
instructions for use in a content indirection
procedure in a Session Initiation Protocol (SIP)
operation and comprising operations of:receiving a SIP
message originated from a SIP server in response to
sending a registration request message towards the SIP
server; identifying a case where the received SIP
message comprises a Call-Info header field having a
purpose parameter set to ci-uri for indicating that
the Call-Info header field contains a Uniform Resource
Identifier (URI) that specifies the identity of a
storage location that has been reserved for the device
wherein the device may store information that is to be
referenced by a SIP content indirection operation; and
sending information to the storage location. 32. A
data storage medium as in claim 31, where the sending
operation comprises using a HTTP procedure. 33. A data
storage medium as in claim 31, where the sending
operation comprises using a HTTP PUT to upload
information corresponding to indirect content to the
storage location specified by the URI that comprises
part of the Call-Info field of the SIP message. 34. A
data storage medium as in claim 31, where at least one
of the operations comprises using a secure SIP (SIPS)
operation. 35. A device operable with a Session
Initiation Protocol (SIP) Server, comprising a data
processor that operates in response to a receipt of a
SIP message originated from a SIP server to identify a
case where the received SIP message comprises a
Call-Info header field having a purpose parameter set
to ci-uri for indicating that the Call-Info header
field contains a Uniform Resource Identifier (URI)
that specifies the identity of a storage location that
has been reserved for the device wherein the device
may store information that is to be referenced by a
SIP content indirection operation, said data processor
further operating to send information to the storage
location. 36. A device as in claim 35, where the
information is sent using a HTTP procedure.37. A
device as in claim 35, where the data processor uses a
HTTP PUT to upload information that corresponds to
indirect content to the storage location specified by
the URI that comprises part of the Call-Info field of
the SIP message. 38. A device as in claim 35, where
the data processor uses a secure SIP (SIPS) procedure.
39. A device operable with a Session Initiation
Protocol (SIP) Server, comprising means, responsive to
a receipt of a SIP message originated from a SIP
server to indicate success/failure of a registration
request, for identifying a case where the received SIP
message comprises a Call-Info header field having a
purpose parameter set to ci-uri for indicating that
the Call-Info header field contains a Uniform Resource
Identifier (URI) that specifies the identity of a
storage location that has been reserved for the device
wherein the device may store information that is to be
referenced by a SIP content indirection operation; and
means for uploading information that corresponds to
indirect content with a HTTP PUT to the storage
location specified by the URI that comprises part of
the Call-Info field of the SIP message. 40. A device
as in claim 39, where the uploading means uses a
secure SIP (SIPS) procedure. 41. A Session Initiation
Protocol (SIP) Server, comprising a data processor
that is responsive to an occurrence of a SIP
registration request made by a device to inform the
device by a SIP message of an identity of a storage
location where the device may send information to be
referenced by a SIP content indirection operation and,
responsive to the device sending the information,
allocating storage and directing the information to
the allocated storage. 42. A SIP Server as in claim
41, where the SIP message comprises a Call-Info header



with a purpose parameter set to ci-uri for indicating
that the Call-Info header contains a Uniform Resource
Identifier (URI) that specifies the identity of the
storage location. 43. A method to operate a Session
Initiation Protocol (SIP) Server, comprising:in
response to an occurrence of a SIP registration
request made by a device, sending the device a SIP
message that comprises an identity of a storage
location where the device may send information to be
referenced by a SIP content indirection operation; and
responsive to the device sending the information,
allocating storage and directing the information to
the allocated storage. 44. A method as in claim 43,
where the SIP message comprises a Call-Info header
with a purpose parameter set to ci-uri for indicating
that the Call-Info header contains a Uniform Resource
Identifier (URI) that specifies the identity of the
storage location. 45. A computer program product
operable for a Session Initiation Protocol (SIP)
Server to conduct a SIP session with a device,
comprising operations of: in response to an occurrence
of a SIP registration request made by the device,
sending the device a SIP message that comprises an
identity of a storage location where the device may
send information to be referenced by a SIP content
indirection operation; and responsive to the device
sending the information, allocating storage and
directing the information to the allocated storage.
46. A computer program product as in claim 45, where
the SIP message comprises a Call-Info header with a
purpose parameter set to ci-uri for indicating that
the Call-Info header contains a Uniform Resource
Identifier (URI) that specifies the identity of the
storage location. 47. A computer program product
operable for a device to conduct a Session Initiation
Protocol (SIP) operation with a SIP Server, comprising
operations of: receiving a SIP message originated from
a SIP server in response to sending a registration
request message towards the SIP server; identifying a
case where the received SIP message comprises a
Call-Info header fieldhaving a purpose parameter set
to ci-uri for indicating that the Call-Info header
field contains a Uniform Resource Identifier (URI)
that specifies the identity of a storage location that
has been reserved for the device wherein the device
may store information that is to be referenced by a
SIP content indirection operation; and sending
information to the storage location. 48. A computer
program product as in claim 47, where the sending
operation comprises using a HTTP procedure. 49.A
computer program product as in claim 47, where the
sending operation comprises using a HTTP PUT to upload
information corresponding to indirect content to the
storage location specified by the URI that comprises
part of the Call-Info field of the SIP message. 50. A
computer program product as in claim 47, where at
least one of the operations comprises using a secure
SIP (SIPS) operation. 51. A method for operating a
Session Initiation Protocol (SIP) Server to conduct a
SIP session with a device, comprising: a step for,
executed in response to an occurrence of a SIP
registration request made by the device, sending the
device a SIP message that comprises an identity of
storage means where the device may send information to
be referenced by a SIP content indirection operation;
and a step for, executed in response to the device
sending the information, allocating storage and for
directing the information to the allocated storage.
52. A method as in claim 51, where the SIP message
comprises a Call-Info header with a purpose parameter
set to ci-uri for indicating that the Call-Info header
contains a Uniform Resource Identifier (URI) that
specifies the identity of the storage means.53. A
method for operating a device to conduct a Session
Initiation Protocol (SIP) operation with a SIP Server,
comprising: in response to receiving a SIP message
originated from a SIP server in response to sending a
registration request message towards the SIP server, a
step for identifying a case where the received SIP
message comprises a Call-Info header field having a
purpose parameter set to ci-uri for indicating that
the Call-Info header field contains a Uniform Resource
Identifier (URI) that specifies the identity of a
storage location that has been reserved for the device
wherein the device may store information that is to be
referenced by a SIP content indirection operation; and
a step for sending information to the storage
location. 54. A method as in claim 53, where the step
for sending comprises using a HTTP procedure. 55. A
method as in claim 53, where the step for sending
comprises using a HTTP PUT to upload information
corresponding to indirect content to the storage
location specified by the URI that comprises part of
the Call-Info field of the SIP message. 56. A method
as in claim 53, where at least one of the steps for
comprises using a secure SIP (SIPS) operation. 


