
N-(PYRIDIN-2-YL)-SULFONAMIDE DERIVATIVES This
application claims the benefit of U. S. Provisional
Application No. 60/691,350 filed June 16, 2005, and U.
S. Provisional Application No. 60/748,778 filed
December 9, 2005, the contents of which are hereby
incorporated by reference in their entireties. The
present invention relates to novel compounds, to
pharmaceutical compositions comprising the compounds,
as well as to the use of the compounds in medicine and
for the preparation of a medicament which acts on the
human 11-b-hydroxysteroid dehydrogenase type 1 enzyme
(11 bHSD1). BACKGROUND OF THE INVENTION It has been
known for more than half a century that
glucocorticoids have a central role in diabetes. For
example, the removal of the pituitary or the adrenal
gland from a diabetic animal alleviates the most
severe symptoms of diabetes and lowers the
concentration of glucose in the blood (Long, C. D. and
F. D. W. Leukins (1936) J. Exp. Med. 63: 465-490;
Houssay, B. A. (1942) Endocrinology 30: 884- 892).
Additionally, it is also well established that
glucocorticoids enable the effect of glucagon on the
liver. The role of 1 1bHSD1 as an important regulator
of local glucocorticoid effects and thus of hepatic
glucose production is well substantiated (see e.g.
Jamieson et al. (2000) J. Endocrinol. 165: p.
685-692). The hepatic insulin sensitivity was improved
in healthy human volunteers treated with the
non-specific 1 1bHSD1 inhibitor carbenoxolone (Walker,
B.R., et al. (1995) J. Clin. Endocrinol. Metab. 80:
3155-3159). Furthermore, the expected mechanism has
been established by different experiments with mice
and rats. These studies showed that the mRNA levels
and activities of two key enzymes in hepatic glucose
production were reduced, namely the rate-limiting
enzyme in gluconeogenesis, phosphoenolpyruvate
carboxykinase (PEPCK), and glucose-6-phosphatase
(G6Pase) catalyzing the last common step of
gluconeogenesis and glycogenosis. Finally, the blood
glucose level and hepatic glucose production was
reduced in mice having the 1 1bHSD1 gene knocked-out.
Data from this model also confirms that inhibition of
1 1bHSD1 will not cause hypoglycemia, as predicted,
since the basal levels of PEPCK and G6Pase are
regulated independently of glucocorticoids
(Kotelevtsev, Y., et al., (1997) Proc. Natl. Acad. ScL
USA 94: 14924-14929). Abdominal obesity is closely
associated with glucose intolerance, hyperinsulinemia,
hypertriglyceridemia, and other factors of the
so-called Metabolic Syndrome (e.g. raised blood
pressure, decreased levels of HDL and increased levels
of VLDL) (Montague & O'Rahilly, Diabetes 49: 883-888,
2000). Obesity is an important factor in Metabolic
Syndrome as well as in the majority (>80%) of type 2
diabetic, and omental fat' appears to be of central
importance. Inhibition of the enzyme in pre-adipocytes
(stromal cells) has been shown to decrease the rate of
differentiation into adipocytes. This is predicted to
result in diminished expansion (possibly reduction) of
the omental fat depot, i.e. reduced central obesity
(Bujalska, I.J., Kumar, S., and Stewart, P.M. (1997;
Lancet 349: 1210-1213).SUMMARY OF THE INVENTION The
compounds of. the present invention are useful as
11bHSD1 inhibitors. In one aspect, the present
invention provides compounds of formula (I): wherein
R1 is H or (C1-C4JaIlCyI; R2 is H or (C1-C4) alkyl; R3
is H, halo, (Cr C6)alkyl, or (Cr C6)alkoxy; and when
the compound is a chiral compound, the compound is the
(+) enantiomer, and the pharmaceutically acceptable
salts, hydrates or solvates thereof. In one
embodiment, the invention is directed to a compound or
a pharmaceutically acceptable salt, hydrate or solvate
thereof, wherein R1 is H. In a further embodiment, the
invention is directed to a compound, or a
pharmaceutically acceptable salt, hydrate or solvate
thereof.wherein R3 is H or CH3. In a still further
embodiment, the invention is directed to a compound or
a pharmaceutically acceptable salt, hydrate or solvate
thereof, wherein R2 is -CH 2CH3. In another aspect,
the invention provides compounds of formula I,
selected from the group: andwherein when the compound
is a chiral compound, the compound is the (+)
enantiomer, or a pharmaceutically acceptable salt,
hydrate or solvate thereof. In a further aspect, the
invention provides a compound having the formula Il 1!
or a pharmaceutically acceptable salt, hydrate, or
solvate thereof. In another aspect, the invention
provides a pharmaceutical composition comprising an
effective amount of any of the above compounds of
formulae I or II, or the pharmaceutically acceptable
salts, hydrates or solvates thereof, and a
pharmaceutically acceptable carrier. In another
aspect, the invention provides a method for treating a
disease, condition or disorder which would benefit by
treatment with a 11bHSD1 inhibitor (such as type 2
diabetes) comprising administering to a mammal an
effective amount of any of the above compounds of
formula I or II, or the pharmaceutically acceptable
salts, hydrates or solvates thereof. In another
aspect, the invention provides methods for treating
metabolic syndrome, insulin resistance syndrome,
obesity, glaucoma, hyperlipidemia, hyperglycemia,
hyperinsulinemia, osteoporosis, atherosclerosis,
dementia, depression, or diseases in which the liver
is a target organ, wherein the method comprises
administering to a mammal an effective amount of any
of the above compounds of formulae I or II, or the
pharmaceutically acceptable salts, hydrates or
solvates thereof. In another aspect, the invention
provides methods for treating glaucoma comprising
administering to a mammal an effective amount of any
of the above compounds of formulae I or II, or the
pharmaceutically acceptable salts, hydrates or
solvates thereof, in combination with a prostanoid
receptor agonist, wherein said agonist is latanoprost.
In another aspect, the invention provides for a
compound of formula I or II, or a pharmaceutically
acceptable salt, hydrate or solvate thereof, for use
as a medicament. In another aspect, the invention
provides for the use of a compound of formula I or II,
or a pharmaceutically acceptable salt, hydrate or
solvate thereof, in the manufacture of a medicament
for the treatment of a disease, condition or disorder
which would benefit by treatment with a 1 1bHSD1
inhibitor (such as type 2 diabetes).- A - DEFINITIONS 



As used herein, the terms "comprising" and "including"
are used in their open, non-limiting sense. As used
herein, the term "alkyl," unless otherwise indicated,
refers to saturated monovalent hydrocarbon radicals
having straight or branched moieties: As used herein,
the term "alkenyl," unless otherwise indicated, refers
to alkyl moieties having at least one carbon-carbon
double bond wherein alkyl is as defined above and
including E and Z isomers of said alkenyl moiety. As
used herein, the term "alkynyl," unless otherwise
indicated, refers to alkyl moieties having at least
one carbon-carbon triple bond wherein alkyl is as
defined above. As used herein, the term "alkoxy,"
unless otherwise indicated, refers to O-alkyl groups
wherein alkyl is as defined above. As used herein, the
term "amino," unless otherwise indicated, refers to
the -NH 2 radical and any substitutions of the N atom.
As used herein, the terms "halogen" and "halo," unless
otherwise indicated, refers to fluorine, chlorine,
bromine and/or iodine. As used herein, the term
"trifluoromethyl," unless otherwise indicated, refers
to a -CF 3 group. As used herein, the term
"trifluoromethoxy," unless otherwise indicated, refers
to a -OCF 3 group. As used herein, the term "cyano,"
unless otherwise indicated, refers to a -CN group. As
used herein, the term, "Ms," unless otherwise
indicated, refers to methanesulfonate (- SO2CH3) . As
used herein, the term "Me," unless otherwise
indicated, refers to methyl. As used herein, the term
"MeOH," unless otherwise indicated, refers to
methanol. As used herein, the term "Et," unless
otherwise indicated, refers to ethyl. As used herein,
the term "Et2O," unless otherwise indicated, refers to
diethylether. As used herein, the term "EtOH," unless
otherwise indicated, refers to ethanol. As used
herein, the term "Et3N," unless otherwise indicated,
refers to triethylamine. As used herein, the term
"TEA," unless otherwise indicated, refers to
triethylamine. As used herein, the term "EtOAc,"
unless otherwise indicated, refers to ethyl acetate.
As used herein, the term "AIMe2CI," unless otherwise
indicated, refers to dimethyl aluminum chloride. As
used herein, the term "Ac," unless otherwise
indicated, refers to acetyl. As used herein, the term
"TFA," unless otherwise indicated, refers to
trifluoroacetic acid. As used herein, the term "HATU,"
unless otherwise indicated, refers to N,N1N',
/Vtetramethyluronium hexafluorophosphate. As used
herein, the term "THF," unless otherwise indicated,
refers to tetrahydrofuran. As used herein, the term
"TIOH," unless otherwise indicated, refers to
thallium(l) hydroxide. As used herein, the term
"TIOEt," unless otherwise indicated, refers to
thallium(l) ethoxide. As used herein, the term "PCy3,"
unless otherwise indicated, refers to
tricyclohexylphosphine.As used herein, the term
"Pd2(dba)3," unless otherwise indicated, refers to
tris(dibenzylideneacetone)dipalladium(0). As used
herein, the term "Pd(OAc) 2," unless otherwise
indicated, refers to palladium(ll) acetate. As used
herein, the term "Pd(PPh 3)2CI2, unless otherwise
indicated, refers to
dichlorobis(triphenylphosphine)palladium(ll). As used
herein, the term "Pd(PPh3)4, "unless otherwise
indicated, refers to
tetrakis(triphenylphophine)palladium(0). As used
herein, the term "Pd(dppf)CI2," unless otherwise
indicated, refers to (1,1'-
bis(diphenylphosphino)-ferrocene)dichloropalladium(ll)
, complex with dichloromethane (1:1). As used herein,
the term "G6P," unless otherwise indicated, refers to
glucose-6-phosphate. As used herein, the term "NlDDM,"
unless otherwise indicated, refers to non insulin
dependent diabetes mellitus As used herein, the term
"NADPH," unless otherwise indicated, refers to
nicotinamide adenine dinucleotide phosphate reduced
form. As used herein, the term "CDCI3 or CHLORFORM-D
1" unless otherwise indicated, refers to
deuterochloroform. As used herein, the term "CD3OD,"
unless otherwise indicated, refers to deuteromethanol.
As used herein, the term "CD3CN," unless otherwise
indicated, refers to deuteroacetonitrile. As used
herein, the term "DEAD," unless otherwise indicated,
refers to diethyl azodicarboxylate. As used herein,
the term "TsCH2NC," unless otherwise indicated, refers
to tosylmethyl isocyanide. As used herein, the term
"CISO3H," unless otherwise indicated, refers to
chlorosulfonic acid. As used herein, the term "DMSO-d6
or DMSO-D6," unless otherwise indicated, refers to
deuterodimethyl sulfoxide. As used herein, the term
"DME," unless otherwise indicated, refers to
1,2-dimethoxyethane. As used herein, the term "DMF,"
unless otherwise indicated, refers to
L/,L/-dimethylformamide. As used herein, the term
"DMSO," unless otherwise indicated, refers to
dimethylsulfoxide. As used herein, the term "DIPEA,"
unless otherwise indicated, refers to
diisopropylethylamine. As used herein, the term "Dl,"
unless otherwise indicated, refers to deionized. As
used herein, the term "KOAc," unless otherwise
indicated, refers to potassium acetate. As used
herein, the term "neat," unless otherwise indicated,
refers to an absence of solvent. As used herein, the
term "mmol," unless otherwise indicated, refers to
millimole. As used herein, the term "equiv," unless
otherwise indicated, refers to equivalent. As used
herein, the term "mL," unless otherwise indicated,
refers to milliliter. As used herein, the term "U,"
unless otherwise indicated, refers to units. As used
herein, the term "mm," unless otherwise indicated,
refers to millimeter. As used herein, the term "g,"
unless otherwise indicated, refers to gram. As used
herein, the term "kg," unless otherwise indicated,
refers to kilogram. As used herein, the term "h,"
unless otherwise indicated, refers to hour. As used
herein, the term "min," unless otherwise indicated,
refers to minute. As used herein, the term "ml_,"
unless otherwise indicated, refers to microliter.As
used herein, the term "mM," unless otherwise
indicated, refers to micromolar. 



As used herein, the term "mm," unless otherwise
indicated, refers to micrometer. As used herein, the
term "M," unless otherwise indicated, refers to molar.
As used herein, the term "N," unless otherwise
indicated, refers to normal. As used herein, the term
"nm," unless otherwise indicated, refers to nanometer.
As used herein, the term "nM," unless otherwise
indicated, refers to nanoMolar. As used herein, the
term "amu," unless otherwise indicated, refers to
atomic mass unit. As used herein, the term "0C,"
unless otherwise indicated, refers to Celsius. As used
herein, the term um/z," unless otherwise indicated,
refers to mass/charge ratio As used herein, the term
"wt/wt," unless otherwise indicated, refers to
weight/weight. As used herein, the term "v/v," unless
otherwise indicated, refers to volume/volume. As used
herein, the term "mL/min," unless otherwise indicated,
refers to miHiliter/minute. As used herein, the term
"UV," unless otherwise indicated, refers to
ultraviolet. As used herein, the term "APCI-MS,"
unless otherwise indicated, refers to atmospheric
pressure chemical ionization mass spectroscopy. As
used herein, the term "HPLC," unless otherwise
indicated, refers to high performance liquid
chromatograph. As used herein, the term "LC," unless
otherwise indicated, refers to liquid chromatograph.
As used herein, the term "LCMS," unless otherwise
indicated, refers to liquid chromatography mass
spectroscopy. As used herein, the term "SFC," unless
otherwise indicated, refers to supercritical fluid
chromatography. As used herein, the term "sat," unless
otherwise indicated, refers to saturated. As used
herein, the term "aq," unless otherwise indicated,
refers to aqueous. As used herein, the term "ELSD,"
unless otherwise indicated, refers to evaporative
light scattering detection. As used herein, the term
"MS," unless otherwise indicated, refers to mass
spectroscopy. As used herein, the term "HRMS (ESI),"
unless otherwise indicated, refers to high resolution
mass spectrometry (electrospray ionization). As used
herein, the term "Anal.," unless otherwise indicated,
refers to analytical. As used herein, the term
"Calcd," unless otherwise indicated, refers to
calculated. As used herein, the term "NT," unless
otherwise indicated, refers to not tested. As used
herein, the term "NA," unless otherwise indicated,
refers to not tested. As used herein, the term "RT,"
unless otherwise indicated, refers to room
temperature. As used herein, the term "Mth.," unless
otherwise indicated, refers to method. As used herein,
the term "Celite(r)," unless otherwise indicated,
refers to a white solid diatomite filter agent
commercially available from World Minerals located in
Los Angeles, California USA. As used herein, the term
'%," unless otherwise indicated, refers to values of
enzyme inhibition constant. As used herein, the term
"K| app," unless otherwise indicated, refers to the
apparent K-,.As used herein, the term "IC50," unless
otherwise indicated, refers to concentrations required
for at least 50% enzyme inhibition. As used herein,
the term "substituted," unless otherwise indicated,
refers to that the specified group or moiety bears one
or more substituents. The term "unsubstituted," means
that the specified group bears no substituents. As
used herein, the term "optionally substituted," unless
otherwise indicated, refers to that the specified
group is unsubstituted or substituted by one or more
substituents. In accordance with convention, in some
structural formula herein, the carbon atoms and their
bound hydrogen atoms are not explicitly depicted e.g.,
represents a methyl group, represents an ethyl group,
represents a cyclopentyl group, etc. As used herein,
the term "cycloalkyl," unless otherwise indicated,
refers to a non-aromatic, saturated or partially
saturated, monocyclic or fused, spiro or unfused
bicyclic or tricyclic hydrocarbon referred to herein
containing a total of from 3 to 10 carbon atoms,
suitably 5-8 ring carbon atoms. Exemplary cycloalkyls
include rings having from 3-10 carbon atoms, such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, and adamantyl. As used herein, the term
"aryl" or "(C6-Ci 0)aryl," unless otherwise indicated,
refers to an organic radical derived from an aromatic
hydrocarbon by removal of one hydrogen, such as phenyl
or naphthyl. As used herein, the term "heteroaryl" or
(5-10)-membered heteroaryl," unless otherwise
indicated, referst to aromatic groups containing one
to four heteroatoms each selected from O, S and
N1wherein each heteroaryl group has from 5-10 atoms,
respectively, in its ring system, and with the proviso
that the ring of said group does not contain two
adjacent O or S atoms. The heteroaryl groups include
benzofused ring systems. An example of a 5 membered
heterocyclic group is thiazolyl, an example of a 7
membered ring is azepinyl, and an example of a 10
membered heterocyclic group is quinolinyl. Other
examples of heteroaryl groups are pyridinyl,
imidazolyl, pyrimidinyl, pyrazolyl, triazolyl,
pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl,
thiazolyl, oxazolyl, isothiazolyl, pyrrolyl,
quinolinyl, isoquinolinyl, indolyl, benzimidazolyl,
benzofuranyl, cinnolinyl, indazolyl, indolizinyl,
phthalazinyl, pyridazinyl, triazinyl, isoindolyl,
pteridinyl, purinyl, oxadiazolyl, thiadiazolyl,
furazanyl, benzofurazanyl, benzothiophenyl,
benzothiazolyl, benzoxazolyl, quinazolinyl,
quinoxalinyl, naphthyridinyl, and furopyridinyl.
Unless otherwise indicated, the term "oxo" refers to
=0. As used herein, the compounds of the invention are
intended to include solvates, hydrates and
pharmceutically acceptable salts of the compounds of
formulae I and Il and their specific embodiments. As
used herein, "solvate" is intended to mean a
pharmaceutically acceptable solvate form of a
specified compound that retains the biological
effectiveness of such compound. Examples of solvates
include compounds of the invention in combination with
water, isopropanol, ethanol, methanol, DMSO
(dimethylsulfoxide), ethyl acetate, acetic acid, or
ethanolamine. As used herein, the phrase
"pharmaceutically acceptable salt(s)," unless
otherwise indicated, includes salts of acidic or basic
groups which may be present in the claimed compounds.
The claimedcompounds that are basic in nature are
capable of forming a wide variety of salts with
various inorganic and organic acids. Further
description of the salts of the invention are
described below. 



As used herein, the term "diseases in which the liver
is a target organ," unless otherwise indicated means
diabetes, hepatitis, liver cancer, liver fibrosis, and
malaria. As used herein, the term "metabolic
syndrome", as used herein, unless otherwise indicated
means psoriasis, diabetes mellitus, wound healing,
inflammation, neurodegenerative diseases,
galactosemia, maple syrup urine disease,
phenylketonuria, hypersarcosinemia, thymine
uraciluria, sulfinuria, isovaleric acidemia,
saccharopinuria, 4-hydroxybutyric aciduria,
glucose-6-phosphate dehydrogenase deficiency, and
pyruvate dehydrogenase deficiency. As used herein, the
term "treating," unless otherwise indicated refers to
reversing, alleviating, inhibiting the progress of, or
preventing the disorder or condition to which such
term applies, or one or more symptoms of such disorder
or condition. The term "treatment", as used herein,
unless otherwise indicated, refers to the act of
treating as "treating" is defined immediately above.
As used herein, the term "modulate" or "modulating,"
refers to the ability of a modulator for a member of
the steroid/thyroid superfamily to either directly (by
binding to the receptor as a ligand) or indirectly (as
a precursor for a ligand or an inducer which promotes
production of ligand from a precursor) induce
expression of gene(s) maintained under hormone
expression control, or to repress expression of
gene(s) maintained under such control. As used herein,
the phrase "ophthalmic diseases", unless otherwise
indicated, refers to diseases of the eye including but
not limited to glaucoma, age related macular
degeneration including exudative (wet AMD) and
non-exudative (dry AMD), choroidal neovascularization,
retinopathies such as diabetic retinopathy, retinitis
pigmentosa and retinopathy of prematurity, diabetic
macular edema, retinitis, uveitis, cystoid macular
edema, glaucoma, and other diseases or conditions of
the eye. As used herein, the term "obesity" or
"obese," refers generally to individuals who are at
least about 20-30% over the average weight for his/her
age, sex and height. Technically, "obese" is defined,
for males, as individuals whose body mass index is
greater than 27.8 kg/ m2, and for females, as
individuals whose body mass index is greater than 27.3
kg/m2. Those of skill in the art readily recognize
that the invention method is not limited to those who
fall within the above criteria. Indeed, the method of
the invention can also be advantageously practiced by
individuals who fall outside of these traditional
criteria, for example, by those who may be prone to
obesity. As used herein, the term "inflammatory
disorders," unless otherwise indicated, refers to
disorders such as rheumatoid arthritis, ankylosing
spondylitis, psoriatic arthritis, psoriasis,
chondrocalcinosis, gout, inflammatory bowel disease,
ulcerative colitis, Crohn's disease, fibromyalgia, and
cachexia. As used herein, the phrase "therapeutically
effective amount," unless otherwise indicated, refers
to that amount of drug or pharmaceutical agent that
will elicit the biological or medical response of a
tissue, system, animal, or human that is being sought
by a researcher, veterinarian, medical doctor or
other. As used herein, the phrase "amount . . .
effective to lower blood glucose levels," unless
otherwise indicated, refers to levels of compound
sufficient to provide circulating concentrations high
enough to accomplish the desired effect. Such a
concentration typically falls in the range of about 10
nM up to 2 mM;with concentrations in the range of
about 100 nM up to 500 nM being preferred. As noted
previously, since the activity of different compounds
as set forth above may vary considerably, and since
individual subjects may present a wide variation in
severity of symptoms, it is up to the practitioner to
determine a subject's response to treatment and vary
the dosages accordingly. As used herein, the phrase
"insulin resistance," unless otherwise indicated,
refers to the reduced sensitivity to the actions of
insulin in the whole body or individual tissues, such
as skeletal muscle tissue, myocardial tissue, fat
tissue or liver tissue. Insulin resistance occurs in
many individuals with or without diabetes mellitus. As
used herein, the phrase "insulin resistance syndrome",
unless otherwise indicated, refers to the cluster of
manifestations that include insulin resistance,
hyperinsulinemia, NIDDM, arterial hypertension,
central (visceral) obesity, and dyslipidemia. Certain
functional groups contained within the compounds of
the present invention can be substituted for
bioisosteric groups, that is, groups that have similar
spatial or electronic requirements to the parent
group, but exhibit differing or improved
physicochemical or other properties. Suitable examples
are well known to those of skill in the art, and
include, but are not limited to moieties described in
Patini et al., Chem. Rev. 1996, 96, 3147-3176 and
references cited therein. lsotopically labeled
compounds of this invention can generally be prepared
by carrying out the procedures disclosed in the
Schemes and/or in the Examples below, by substituting
a readily available isotopically labeled reagent for a
non-isotopically labeled reagent. Other aspects,
advantages, and features of the invention will become
apparent from the detailed description below. DETAILED
DESCRIPTION OF THE INVENTION The following Schemes
illustrate the preparation of the compounds of the
present invention. Scheme 1 Referring to Scheme 1
above, the compound of formula A may be prepared by
reacting a compound of formula B with an Ar-sulfonyl
halide, Ar-sulfinyl halide, or Ar sulfinate in the
presence of a suitable base such as an amine in a
suitable solvent. Suitable bases include pyridine,
triethylamine, and diisopropylethylamine. Suitable
solvents include pyridine, dichloromethane, or THF.
The aforementioned reaction can be conducted at about
room temperature (about 20 "C) or heated for an
appropriate time period, such as 2 hours to 16 hours,
depending on the solvent system used. After the
reaction is substantially completed, the base may be
removed in vacuo and the resulting residue may be
purified using conventional purification
techniques.Any of the above compounds of formula I can
be converted into other analogous compound by standard
chemical manipulations. All starting materials,
regents, and solvents are commercially available and
are known to those of skill in the art unless
otherwise stated. These chemical manipulations are
known to those skilled in the art and include (a)
removal of a protecting group by methods outlined in
T. W. Greene and P.G.M. Wuts, "Protective Groups in
Organic Synthesis", Second Edition, John Wiley and
Sons, New York, 1991; (b) displacement of a leaving
group (halide, mesylate, tosylate, etc) with a primary
or secondary amine, thiol or alcohol to form a
secondary or tertiary amine, thioether or ether,
respectively; (c) treatment of primary and secondary
amines with an isocyanate, acid chloride (or other
activated 



carboxylic acid derivative), aikyl/aryl chloroformate
or sulfonyl chloride to provide the corresponding
urea, amide, carbamate or sulfonamide; (d) reductive
amination of a primary or secondary amine using an
aldehyde. The compounds of the present invention may
have asymmetric carbon atoms. Diastereomeric mixtures
can be separated into their individual diastereomers
on the basis of their physical chemical differences by
methods known to those skilled in the art, for
example, by chromatography or fractional
crystallization. Enantiomers can be separated by
converting the enantiomeric mixtures into a
diastereomric mixture by reaction with an appropriate
optically active compound (e.g., alcohol), separating
the diastereomers and converting (e.g., hydrolyzing)
the individual diastereomers to the corresponding pure
enantiomers. Unless otherwise excluded, all such
isomers, including diastereomeric mixtures and pure
enantiomers are considered as part of the invention.
The compounds of the invention that are basic in
nature are capable of forming a wide variety of
different salts with various inorganic and organic
acids. Although such salts must be pharmaceutically
acceptable for administration to animals, it is often
desirable in practice to initially isolate the
compounds of the invention from the reaction mixture
as a pharmaceutically unacceptable salt and then
simply convert the latter back to the free base
compound by treatment with an alkaline reagent and
subsequently convert the latter free base to a
pharmaceutically acceptable acid addition salt. The
acid addition salts of the base compounds of this
invention are readily prepared by treating the base
compound with a substantially equivalent amount of the
chosen mineral or organic acid in an aqueous solvent
medium or in a suitable organic solvent, such as
methanol or ethanol. Upon careful evaporation of the
solvent, the desired solid salt is readily obtained.
The desired acid salt can also be precipitated from a
solution of the free base in an organic solvent by
adding to the solution an appropriate mineral or
organic acid. Those compounds that are acidic in
nature are capable of forming base salts with various
pharmacologically acceptable cations. Examples of such
salts include the alkali metal or alkaline-earth metal
salts and particularly, the sodium and potassium
salts. These salts are all prepared by conventional
techniques. The chemical bases which are used as
reagents to prepare the pharmaceutically acceptable
base salts of this invention are those which form
non-toxic base salts with the acidic compounds of the
invention. Such non-toxic base salts include those
derived from such pharmacologically acceptable cations
as sodium, potassium, calcium, and magnesium, etc.
These salts can easily be prepared by treating the
corresponding acidic compounds with an aqueous
solution containing the desired pharmacologically
acceptable cations, and then evaporating the resulting
solution to dryness, preferably under reduced
pressure. Alternatively, they may also be prepared by
mixing lower alkanolic solutions ofthe acidic
compounds and .the desired alkali metal alkoxide
together, and then evaporating the resulting solution
to dryness in the same manner as before. In either
case, stoichiometric quantities of reagents are
preferably employed in order to ensure completeness of
reaction and maximum yields of the desired final
product. The compounds of the present invention may be
modulators of 1 1bHSDL The compounds of the present
invention may modulate processes mediated by 11bHSD1,
which refer to biological, physiological,
endocrinological, and other bodily processes which are
mediated by receptor or receptor combinations which
are responsive to the 1 1bHSD1 inhibitors described
herein (e.g., diabetes, hyperlipidemia, obesity,
impaired glucose tolerance, hypertension, fatty liver,
diabetic complications (e.g. retinopathy, nephropathy,
neurosis, cataracts and coronary artery diseases and
the like), arteriosclerosis, pregnancy diabetes,
polycystic ovary syndrome, cardiovascular diseases
(e.g. ischemic heart disease and the like), cell
injury (e.g.) brain injury induced by strokes and the
like) induced by atherosclerosis or ischemic heart
disease, gout, inflammatory diseases (e.g.
arthrosteitis, pain, pyrexia, rheumatoid arthritis,
inflammatory enteritis, acne, sunburn, psoriasis,
eczema, allergosis, asthma, Gl ulcer, cachexia,
autoimmune diseases, pancreatitis and the like),
cancer, osteoporosis and cataracts. Modulation of such
processes can be accomplished in vitro or in vivo. In
vivo modulation can be carried out in a wide range of
subjects, such as, for example, humans, rodents,
sheep, pigs, cows, and the like. The compounds
according to the present invention may be used in
several indications which involve modulations of 1
1bHSD1 enzyme. Thus, the compounds according to the
present invention may be used against dementia (See
WO97/07789), osteoporosis (See Canalis E 1996,
"Mechanisms of Glucocorticoid Action in Bone:
Implications to Glucocorticoid-lnduced Osteoporosis",
Journal of Clinical Endocrinology and Metabolism, 81,
3441-3447) and may also be used disorders in the
immune system (see Franchimont, et. al, "Inhibition of
Th1 Immune Response by Glucocorticoids: Dexamethasone
Selectively Inhibits IL-12-induced Stat 4
Phosphorylation in T Lymphocytes", The Journal of
Immunology 2000, Feb 15, vol 164 (4), pages 1768-74)
and aiso in the above listed indications. Inhibition
of 11bHSD1 in isolated murine pancreatic b-cells
improves the glucose-stimulated insulin secretion
(Davani, B., et al. (2000) J. Biol. Chem. Nov. 10,
2000; 275(45): 34841-4). Glucocorticoids were
previously known to reduce pancreatic insulin release
in vivo (Billaudel, B. and B. C. J. Sutter (1979)
Horm. Metab. Res. 11: 555-560). Thus, inhibition of
11bHSDi is predicted to yield other beneficial effects
for diabetes treatment, besides effects on liver and
fat. Recent data suggests that the levels of the
glucocorticoid target receptors and the 1 1bHSD1
enzymes determine the susceptibility to glaucoma
(Stokes, J., et al., (2000) Invest. Ophthalmol.
41:1629- 1638).- Further, inhibition of 11bHSD1 was
recently presented as a novel approach to lower the
intraocular pressure (Walker E. A., et al, poster
P3-698 at the Endocrine society meeting Jun. 12-15,
1999, San Diego). Ingestion of carbenoxolone, a
non-specific inhibitor of 1 1bHSD1, was shown to
reduce the intraocular pressure by 20% in normal
subjects. In the eye, expression of 11bHSD1 is
confined to basal cells of the corneal epithelium and
the non-pigmented epithelialium of the cornea (the
site of aqueous production), to ciliary muscle and to
the sphincter and dilator muscles of the iris. In
contrast, the distant isoenzyme 11 beta-hydroxysteroid
dehydrogenase type 2 is highly expressed in the
non-pigmented ciliary epithelium and corneal
endothelium. None of the enzymes is found at the
trabecular meshwork, the site ofdrainage. Thus, 1
1bHSD1 is suggested to have a role in aqueous
production, rather than drainage, but it is presently
unknown if this is by interfering with activation of
the glucocorticoid or the mineralocorticoid receptor,
or both. Bile acids inhibit 11-b-hydroxysteroid
dehydrogenase type 2. This results in a shift in the
overall body balance in favor of Cortisol over
cortisone, as shown by studying the ratio of the
urinary metabolites (Quattropani C, Vogt B, Odermatt
A1 Dick B, Frey B M, Frey F J. 2001. J CHn Invest.
Nov; 108(9): 1299- 



305. "Reduced Activity of 11-beta-hydroxysteroid
dehydrogenase in Patients with Cholestasis"). Reducing
the activity of 11bHSD1 in the liver by a selective
inhibitor is predicted to reverse this imbalance, and
acutely counter the symptoms such as hypertension,
while awaiting surgical treatment removing the biliary
obstruction. The compounds of the present invention
may also be useful in the treatment of other metabolic
disorders associated with impaired glucose utilization
and insulin resistance include major late-stage
complications of NIDDM, such as diabetic angiopathy,
atherosclerosis, diabetic nephropathy, diabetic
neuropathy, and diabetic ocular complications such as
retinopathy, cataract formation and glaucoma, and many
other conditions linked to NIDDM, including
dyslipidemia glucocorticoid induced insulin
resistance, dyslipidemia, polycysitic ovarian
syndrome, obesity, hyperglycemia, hyperlipidemia,
hypercholesteremia, hypertriglyceridemia,
hyperinsulinemia, and hypertension. Brief definitions
of these conditions are available in any medical
dictionary, for instance, Stedman's Medical Dictionary
(10th Ed.). INHIBITION OF 11bHSD1 ACTIVITY 11 bHSD1
Enzymatic Assay The 1 1bHSD1 assay was performed in a
10OmM Triethanolamine buffer pH 8.0, containing 20OmM
NaCI, 0.02% n-dodecyl b-D-maltoside, 5% glycerol, 5mM
b-mercaptoethanol. A typical reaction for the
determination of Kiappvalues was carried at room
temperature in a Corning (r) u-bottom 96-well plate
and is described as follows: 11bHSD1 enzyme (5 nM,
final concentration) was pre-incubated in the presence
of the inhibitor and NADPH (500 mM, final
concentration) for at least 30 minutes in the assay
buffer. When pre-incubation was completed, the
reaction was initiated by adding the regenerating
system (2mM Glucose-6-Phosphate, 1U/mL
Glucose-6-Phosphate dehydrogenase, and 6mM MgCI2, all
the concentration reported are final in the assay
buffer), and 3H-cortisone (200 nM, final
concentration). After 60 minutes, 60mL of the assay
mixture was transferred to a second 96-well plate and
mixed with an equal volume of dimethylsulfoxide to
stop the reaction. A 15mL aliquot from the reaction
mixture was loaded into a C-18 column (Polaris C18-A,
50 x 4.6mm, 5 m, 180 Angstrom from Varian) connected
to an automated High-throughput Liquid Chromatography
instrument developed by Cohesive Technologies,
commercially available from Franklin, Massachusetts
USA, with a b-RAM model 3 Radio-HPLC detector from
IN/US, commercially available from Tampa, Florida USA.
The substrate and product peaks were separated by
using an isocratic mixture of 43:57 methanol to water
(v/v) at a flow rate of 1.OmL/min. The initial
reaction velocities were measured by stopping the
reaction at 60 min and by measuring the area of
product formation in the absence and the presence of
various concentrations of inhibitors. The Kiapp values
were determined using the equation for tight-binding
inhibitor developed by Morrison, JF. (Morrison JF.
Biochim BiophysAcia. 1969; 185: 269-86):001581 - 13 -
Where Vi, and V0 are the rates of Cortisol formation
in the presence and in the absence of inhibitor,
respectively, I is the inhibitor concentration and E
is the 11bHSD1 concentration in the assay buffer. All
the concentrations reported are the final
concentrations in the assay buffer See also Morrison,
J.F., "Kinetics of the reversible inhibition of
enzyme-catalysed reactions by tight-binding
inhibitors," Biochim Biophys Acta., 1969; 185: 269-86.
The Kjgpp values of the compounds of the present
invention for the 11bHSD1 enzyme may lie typically
between about 10 nM and about 10 mM. The compounds of
the present invention that were tested all have
Kiapp's in at least one of the above SPA assays of
less than 1 mM, preferably less than 100 nM. Certain
preferred groups of compounds possess differential
selectivity toward the various 11-b- HSD's. One group
of preferred compounds possesses selective activity
towards 11bHSD1 over 11b- HSD-2. Another preferred
group of compounds possesses selective activity
towards 11 bHSD-2 over 1 1 bHSDL (Morrison JF. Biochim
Biophys Acta. 1969; 185: 269-86). Percentage of
inhibition was determined in a 10OmM Triethanolamine
buffer, pH 8.0, 20OmM NaCI, 0.02% n-dodecyl
b-D-maltoside and 5mM b-ME. A typical reaction was
carried on a Corning(r) ubottom 96-well plate and is
described as follows: 11 bHSD1 enzyme (5 nM, final
concentration) was preincubated in the presence of the
inhibitor and NADPH (500 mM, final concentration) for
at least 30 minutes in the assay buffer. When
pre-incubation was completed, the reaction was
initiated by adding the regenerating system (2mM
Glucose-6-Phosphate, 1U/mL Glucose-6-Phosphate
dehydrogenase, and 6rriM MgCI2, all the concentration
reported are final in the assay buffer), and
3H-cortisone (200 nM, final concentration). After 60
minutes, 60mL of the assay mixture was transferred to
a second 96-well plate and mixed with an equal volume
of dimethylsulfoxide to stop the reaction. A 15mL
aliquot from the reaction mixture was loaded into a
C-18 column (Polaris C18-A, 50 x 4.6mm, 5 m, 180
Angstrom from Varian) connected to an automated
High-throughput Liquid Chromatography instrument
developed by Cohesive Technologies commercially
available from Franklin, Massachusetts, with a b-RAM
model 3 Radio-HPLC detector from IN/US commercially
available from Tampa, Florida. The substrate and
product peaks were separated by using an isocratic
mixture of 43:57 methanol to water (v/v) at a flow
rate of 1.0mL/min. Percent Inhibition was calculated
based on the following equation: (100 - (3H-Cortisol
peak area with inhibitor/3Hcortisol peak area without
inhibitor) x 100). Certain groups of compounds possess
differential selectivity toward the various 11-b-HSD
enzymes. One group of compounds possesses selective
activity towards 11bHSD1 enzyme over 11 bHSD1-2
enzyme. While another group of compounds possesses
selective activity towards 11b HSD-2 enzymes over
11bHSD1 enzymes. [1,2-3H]-cortisone is commercially
available from American Radiolabeled Chemicals Inc. of
St. Louis, Missouri USA. NADPH while
Glucose-6-Phosphate and Glucose-6-Phosphate
dehydrogenase was purchased from Sigma(r). HEK293-11
BHSD1/GRE-Luciferase Cell-Based Assay Inhibition of 11
bHSD1 enzyme activity was also measured using human
kidney HEK293 stable transfected cells,
over-expressing human 1 1bHSD1, and a reporter plasmid
containing DNA sequencesfor specific recognition of
glucocorticoid-activated glucocorticoid receptors
(GRE), using a method similar to that described in
Bujalska et al, Human 11b-hydroxysteroid
dehydrogenase: Studies on the stably transfected
isoforms and localization of the type 2 isozyme within
renal tissue, Steroids , 62(1), 1991, 77- 82 . These
sequences were fused to a luciferase reporter gene
(Luc) allowing for quantification of 11 bHSD1 enzyme
modulation. 11bHSD1 is responsible for converting
inactive into active glucocorticoids (cortisone to
Cortisol, in humans). Cortisol (but not cortisone)
binds and activates glucocorticoid receptors 



(GR), which will result in activation of luciferase
and production of light (assay readout). A compound
with the capability of inhibiting 11BHSD1 will reduce
the luciferase signal, as compared to the cortisone
control (enzyme substrate). Cells were plated in 384
Well Flat Bottom White Polystyrene TC-Treated
Microplates, at 20,000 cell/well at a volume of 40
ml/well, in serum-free DME Medium. Plates were
incubated at 370C, 5% CO2 overnight before addition of
inhibitor compounds. Different concentrations of
inhibitor compounds were added in 10% (v/v)
dimethylsulfoxide (5 mL/well), followed by addition of
3 mM Cortisone (5 mL/well), and cells were incubated
at 370C (5% CO2) for six hours. At the end of the
incubation, 25 mL/well SteadyLite HTS were added and
plates were incubated 10min at room temp on shaker.
Plates were then read on Top Count using 384HSD1
program. The concentration of inhibitor compound
causing 50% inhibition of light signal was determined
via a custom made Excel Macro. All results were
compared to 100% activation control, i.e. cells
treated only with cortisone (no inhibitors added).
Human Fa2N-4 Immortalized Cell-Based Assay Fa2N-4 is a
cell line derived from human hepatocytes, developed by
MultiCell Technologies, Inc. (US Patent No.
6,107,043), and commercialized by XenoTech LLC via an
exclusive license. These cells are uniquely similar,
both morphologically and functionally, to primary
cultures, therefore exhibiting many of the
characteristics of normal human hepatocytes, and thus
providing a virtually limitless and reproducible
supply of cells to support drug discovery. Inhibition
of 1 1bHSD1 enzyme activity was assessed in this cell
model by measuring decrease in Cortisol (enzyme
product) accumulation in cultures co-treated with
cortisone (enzyme substrate) and the potential enzyme
inhibitor. Cortisol signal was quantitatively
determined in the supernatant of treated cells by
means of the Correlate-Enzyme Immunoassay
(EIA)(tm)Cortisol kit (Assay Designs, Inc.). Cells
were plated in 96 Well Flat Bottom Collagen-coated
Microplates, 20,000 cell/well, in 200 ml/well MFE(tm)
(Multi-functional Enhancing - XenoTech, LLC) medium,
containing antibiotics (penicillinstreptomycin) and
supplemented with10% of heat inactivated fetal bovine
serum. Plates were incubated at 370C, 5% CO2
overnight. The following day, and before addition of
cortisone and inhibitor compounds, medium was changed
to Hepatocyte Basal Medium (HBM - Cambrex Bio
ScienceWalkersVille, Inc) containing only antibiotics.
Thirty-minute pre-incubation with various
concentrations of inhibitor compounds (20 mL/well),
was followed by addition of 5 mM Cortisone (20
mL/well), and cells were incubated at 370C, 5% CO2
overnight. At the end of the incubation, 100 mL of
each supernatant was analyzed for Cortisol content
using the Cortisol-EIA kit from Assay Designs,
following manufacturers' instructions. Plates were
read on a plate reader (Spectra MAX PLUS - Molecular
Devices Corporation) at 405 nm, with correction at 580
nm. All results were compared to 100% activation
control, i.e. cells treated only with cortisone (no
inhibitors added).Pharmaceutical
Compositions/Formulations. Dosaainq and Modes of
Administration Pharmaceutically acceptable salts of
the claimed compounds include the acid addition and
base salts thereof. Suitable acid addition salts are
formed from acids which form non-toxic salts. Examples
include 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, mesylate, methylsulphate,
naphthylate, 2-napsylate, nicotinate, nitrate,
orotate, oxalate, palmitate, pamoate,
phosphate/hydrogen phosphate/dihydrogen phosphate,
pyroglutamate, saccharate, stearate, succinate,
tannate, tartrate, tosylate, trifluoroacetate and
xinofoate salts. Suitable base salts are formed from
bases which form non-toxic salts. Examples include 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 Stahi and Wermuth (Wiley-VCH, 2002).
Pharmaceutically acceptable salts of the claimed
compounds may be prepared by one or more of three
methods: (i) by reacting the claimed compounds with
the desired acid or base; (ii) by removing an acid- or
base-labile protecting group from a suitable precursor
of the claimed compounds 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 claimed compounds 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 ionisation 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
characterized 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 internal structure 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
characterized 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
nonstoichiometric amounts. Complexes of this type
include 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 Chew 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
possess an ionic (such as -COCNa +, -COO"K+, 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 the claimed compounds include
references to salts, solvates, multicomponent
complexes and liquid crystals thereof and to solvates,
multi-component complexes and liquid crystals of salts
thereof. The compounds of the invention include the
claimed compounds as hereinbefore defined, including
all polymorphs and crystal habits thereof, prodrugs
and isomers thereof (including optical, geometric and
tautomeric isomers) as hereinafter defined and
isotopically-labeled claimed compounds. As indicated,
so-called 'prodrugs' of the claimed compounds are also
within the scope of the invention. Thus certain
derivatives of the claimed compounds which may have
little or no pharmacologicalactivity themselves can,
when administered into or onto the body, be converted
into the claimed compounds 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 claimed
compounds 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 (i) where the
claimed compounds contains a carboxylic acid
functionality (-COOH), an ester thereof, for example,
a compound wherein the hydrogen of the carboxylic acid
functionality of the claimed compounds is replaced by
(Cr C8)alkyl; (ii) where the compound of the claimed
compounds contains an alcohol functionality (-OH), an
ether thereof, for example, a compound wherein the
hydrogen of the alcohol functionality of the claimed
compounds is replaced by (C1-C6)alkanoyloxymethyl; and
(iii) where the claimed compounds 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 claimed compounds is/are replaced
by (Cr C10)alkanoyl. 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 claimed
compounds may themselves act as prodrugs of other
claimed compounds. Also included within the scope of
the invention are metabolites of compounds of the
claimed compounds, that is, compounds formed in vivo
upon administration of the drug. Some examples of
metabolites in accordance with the invention include
(i) where the claimed compounds contains a methyl
group, an hydroxymethyl derivative thereof (-CH3 ->
-CH2OH): (ii) where the compound of the claimed
compounds contains an alkoxy group, an hydroxy
derivative thereof (-OR -> -OH); (iii) where the
claimed compounds contain a tertiary amino group, a
secondary amino derivative thereof (-NR1R2 -> -NHR1 or
-NHR2) ; (iv) where the claimed compounds contain a
secondary amino group, a primary derivative thereof
(-NHR1 -> -NH2) ; (v) where the claimed compounds
contain a phenyl moiety, a phenol derivative thereof
(-Ph - > -PhOH); and (vi) where the claimed compounds
contain an amide group, a carboxylic acid derivative
thereof (-CONH2 -> COOH). The claimed compounds
containing one or more asymmetric carbon atoms can
exist as two or more stereoisomers. Where the claimed
compounds contain an alkenyl or alkenylene group,
geometric cisltrans (or Z/E) isomers are possible.
Where structural isomers are interconvertible Wa a low
energybarrier, tautomeric isomerism ('tautomerism')
can occur. This can take the form of proton
tautomerism in the claimed 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 claimed compounds, 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, cf-lactate or /-lysine,
or racemic, for example, d/-tartrate or dlarginine.
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 claimed compounds contain an acidic or basic
moiety, a base or acid such as 1-phenylethylamine or
tartaric 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 claimed compounds 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 f isotopes suitable
for inclusion in the compounds of the invention
include isotopes of hydrogen, such as 2H and 3H,
carbon, such as 11C, 13C and 14C, chlorine, such as
36CI, fluorine, such as18F, iodine, such as 123I and
125I , nitrogen, such as 13N and 15N, oxygen, such as
150 , 17O and 18O, phosphorus; such as 32P, and
sulphur, such as 35S. Certain isotopically-iabelled
claimed compounds, 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 11C, 18F, 15O and 13N, can
be useful in Positron Emission Topography (PET)
studies for examining substrate receptor occupancy.
Isotopically-labeled claimed compounds 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 isotopically-labeled
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 the claimed compounds as hereinbefore
defined, all salts, solvates and complexes thereof and
all solvates and complexes of salts thereof as defined
hereinbefore for compounds of the claimed compounds.
The invention includes all polymorphs of the
aforementioned species and crystal habits thereof.
When preparing the claimed compounds in accordance
with the invention, it is open to a person skilled in
the art to routinely select the form of compound that
provides the best combination of features for this
purpose. Such features include the melting point,
solubility, processability and yield of the
intermediate form and the resulting ease with which
the product may be purified on isolation. Drug Product
The claimed compounds should be assessed for their
biopharmaceutical properties, such as solubility and
solution stability (across pH), permeability, etc., in
order to select the most appropriate dosage form and
route of administration for treatment of the proposed
indication. Compounds of the invention intended for
pharmaceutical use may be administered as crystalline
or amorphous products. They may be obtained, for
example, as solid plugs, powders, or films by methods
such as precipitation, crystallization, freeze drying,
spray drying, or evaporative drying. Microwave or
radio frequency drying may be used for this purpose.
They may be administered alone or in combination with
one or more other compounds of the invention or in
combination with one or more other drugs (or as any
combination thereof). Examples of pharmaceutically
active agents useful in combination may include
anti-infectives, including, without limitation,
antibiotics, antivirals, and antifungals;
antiallergenic agents and mast cell stabilizers;
steroidal and nonsteroidal anti-inflammatory agents
(such as nepafenac); cyclooxygenase inhibitors,
including, without limitation, Cox I and Cox Il
inhibitors; combinations of anti-infective and
anti-inflammatory agents; decongestants; anti-glaucoma
agents, including, without limitation, adrenergics,
beta-adrenergic blockingagents, alpha-adrenergic
agonists, parasypathomimetic agents, cholinesterase
inhibitors, carbonic 



anhydrase inhibitors, and prostaglandins; combinations
of anti-glaucoma agents; antioxidants; nutritional
supplements; drugs for the treatment of cystoid
macular edema including, without limitation,
non-steroidal anti-inflammatory agents; drugs for the
treatment of age related macular degeneration
including nonexudative (dry AMD) and exudative (wet
AMD), including, without limitation, angiogenesis
inhibitors, including angiogenesis inhibitors that
inhibit protein kinase receptors, including protein
kinase receptors that are VEGF receptors; and
nutritional supplements; drugs for the treatment of
herpetic infections and CMV ocular infections; drugs
for the treatment of proliferative vitreoretinopathy
including, without limitation, antimetabolites and
fibrinolytics; wound modulating agents, including,
without limitation, growth factors; antimetabolites;
neuroprotective drugs, including, without limitation,
eliprodil; and angiostatic steroids for the treatment
of diseases or conditions of posterior segment 26,
including, without limitation, age related macular
degeneration including nonexudative (dry AMD) and
exudative (wet AMD), choroidal neovascularization,
retinopathies, retinitis, uveitis, macular edema, and
glaucoma. Such angiostatic steroids are more fully
disclosed in U.S. Patent Nos. 5,679,666 and 5,770,592.
A non-steroidal antiinflammatory for the treatment of
cystoid macular edema is nepafenac. Generally, the
pharmaceutical compositions of the invention will be
administered as a formulation in association with one
or more pharmaceutically acceptable excipients. The
term 'excipient' is used herein to describe any
ingredient other than the compound(s) of the
invention. The choice of excipient will to a large
extent depend on factors such as the particular mode
of administration, the effect of the excipient on
solubility and stability, and the nature of the dosage
form. Pharmaceutical compositions suitable for the
delivery of compounds of the present invention and
methods for their preparation will be readily apparent
to those skilled in the art. Such compositions and
methods for their preparation may be found, for
example, in Remington's Pharmaceutical Sciences, 19th
Edition (Mack Publishing Company, 1995). Oral
Administration The compounds of the invention may be
administered orally. Oral administration may involve
swallowing, so that the compound enters the
gastrointestinal tract, and/or buccal, lingual, or
sublingual administration by which the compound enters
the blood stream directly from the mouth. Formulations
suitable for oral administration include solid,
semi-solid and liquid systems such as tablets; soft or
hard capsules containing multi- or nano-particulates,
liquids, or powders; lozenges (including
liquid-filled); chews; gels; fast dispersing dosage
forms; films; ovules; sprays; and buccal/mucoadhesive
patches. < Liquid formulations include suspensions,
solutions, syrups and elixirs. Such formulations may
be employed as fillers in soft or hard capsules (made,
for example, from gelatin or
hydroxypropylmethylcellulose) and typically comprise a
carrier, for example, water, ethanol, polyethylene
glycol, propylene glycol, methylcellulose, or a
suitable oil, and one or more emulsifying agents
and/or suspending agents. Liquid formulations may also
be prepared by the reconstitution of a solid, for
example, from a sachet.The compounds of the invention
may also be used in fast-dissolving,
fast-disintegrating dosage forms such as those
described in Expert Opinion in Therapeutic Patents, 11
(6), 981-986, by Liang and Chen (2001). For tablet
dosage forms, depending on dose, the drug may make up
from 1 weight % to 80 weight % of the dosage form,
more typically from 5 weight % to 60 weight % of the
dosage form. In addition to the drug, tablets
generally contain a disintegrant. Examples of
disintegrants include sodium starch glycolate, sodium
carboxymethyl cellulose, calcium carboxymethyl
cellulose, croscarmellose sodium, crospovidone,
polyvinylpyrrolidone, methyl cellulose,
microcrystalline cellulose, lower alkyl-substituted
hydroxypropyl cellulose, starch, pregelatinised starch
and sodium alginate. Generally, the disintegrant will
comprise from 1 weight % to 25 weight %, preferably
from 5 weight % to 20 weight % of the dosage form.
Binders are generally used to impart cohesive
qualities to a tablet formulation. Suitable binders
include microcrystalline cellulose, gelatin, sugars,
polyethylene glycol, natural and synthetic gums,
polyvinylpyrrolidone, pregelatinised starch,
hydroxypropyl cellulose and hydroxypropyl
methylcellulose. Tablets may also contain diluents,
such as lactose (monohydrate, spray-dried monohydrate,
anhydrous and the like), mannitol, xylitol, dextrose,
sucrose, sorbitol, microcrystalline cellulose, starch
and dibasic calcium phosphate dihydrate. Tablets may
also optionally comprise surface active agents, such
as sodium lauryl sulfate and polysorbate 80, and
glidants such as silicon dioxide and talc. When
present, surface active agents may comprise from 0.2
weight % to 5 weight % of the tablet, and glidants may
comprise from 0.2 weight % to 1 weight % of the
tablet. Tablets also generally contain lubricants such
as magnesium stearate, calcium stearate, zinc
stearate, sodium stearyl fumarate, and mixtures of
magnesium stearate with sodium lauryl sulphate.
Lubricants generally comprise from 0.25 weight % to 10
weight %, preferably from 0.5 weight % to 3 weight %
of the tablet. Other possible ingredients include
anti-oxidants, colourants, flavouring agents,
preservatives and taste-masking agents. Exemplary
tablets contain up to about 80% drug, from about 10
weight % to about 90 weight % binder, from about 0
weight % to about 85 weight % diluent, from about 2
weight % to about 10 weight % disintegrant, and from
about 0.25 weight % to about 10 weight % lubricant.
Tablet blends may be compressed directly or by roller
to form tablets. Tablet blends or portions of blends
may alternatively be wet-, dry-, or melt-granulated,
melt congealed, or extruded before tabletting. The
final formulation may comprise one or more layers and
may be coated or uncoated; it may even be
encapsulated. The formulation of tablets is discussed
in Pharmaceutical Dosage Forms: Tablets, Vol. 1, by H.
Lieberman and L. Lachman (Marcel Dekker, New York,
1980). Consumable oral films for human or veterinary
use are typically pliable water-soluble or
waterswellable thin film dosage forms which may be
rapidly dissolving or mucoadhesive and typically
comprise the claimed compounds, a film-forming
polymer, a binder, a solvent, a humectant, a
plasticiser, a stabiliser or emulsifier, a
viscosity-modifying agent and a solvent. Some
components of the formulation may perform more than
one function.The claimed compounds may be
water-soluble or insoluble. A water-soluble compound
typically 



comprises from 1 weight % to 80 weight %, more
typically from 20 weight % to 50 weight %, of the
solutes. Less soluble compounds may comprise a greater
proportion of the composition, typically up to 88
weight % of the solutes. Alternatively, the claimed
compounds may be in the form of multiparticulate
beads. The film-forming polymer may be selected from
natural polysaccharides, proteins, or synthetic
hydrocolloids and is typically present in the range
0.01 to 99 weight %, more typically in the range 30 to
80 weight %. Other possible ingredients include
anti-oxidants, colorants, flavourings and flavour
enhancers, preservatives, salivary stimulating agents,
cooling agents, co-solvents (including oils),
emollients, bulking agents, anti-foaming agents,
surfactants and taste-masking agents. Films in
accordance with the invention are typically prepared
by evaporative drying of thin aqueous films coated
onto a peelable backing support or paper. This may be
done in a drying oven or tunnel, typically a combined
coater dryer, or by freeze-drying or vacuuming. Solid
formulations for oral administration may be formulated
to be immediate and/or modified release. Modified
release formulations include delayed-, sustained-,
pulsed-, controlled-, targeted and programmed release.
Suitable modified release formulations for the
purposes of the invention are described in US Patent
No. 6,106,864, herein incorporated by reference in its
entirety. Details of other suitable release
technologies such as high energy dispersions and
osmotic and coated particles are to be found in
Pharmaceutical Technology On-line, 25(2), 1-14, by
Verma et a/ (2001). The use of chewing gum to achieve
controlled release is described in WO 00/35298.
Parenteral Administration The compounds of the
invention may also be administered directly into the
blood stream, into muscle, or into an internal organ.
Suitable means for parenteral administration include
intravenous, intraarterial, intraperitoneal,
intrathecal, intraventricular, intraurethral,
intrasternal, intracranial, intramuscular,
intrasynovial and subcutaneous. Suitable devices for
parenteral administration include needle (including
microneedle) injectors, needle-free injectors and
infusion techniques. Parenteral formulations are
typically aqueous solutions which may contain
excipients such as salts, carbohydrates and buffering
agents (preferably to a pH of from 3 to 9), but, for
some applications, they may be more suitably
formulated as a sterile non-aqueous solution or as a
dried form to be used in conjunction with a suitable
vehicle such as sterile, pyrogen-free water. The
preparation of parenteral formulations under sterile
conditions, for example, by lyophilisation, may
readily be accomplished using standard pharmaceutical
techniques well known to those skilled in the art. The
solubility of the claimed compounds used in the
preparation of parenteral solutions may be increased
by the use of appropriate formulation techniques, such
as the incorporation of solubilityenhancing agents.
Formulations for parenteral administration may be
formulated to be immediate and/or modified release.
Modified release formulations include delayed-,
sustained-, pulsed-, controlled-, targeted
andprogrammed release. Thus compounds of the invention
may be formulated as a suspension or as a solid,
semi-solid, or thixotropic liquid for administration
as an implanted depot providing modified release of
the active compound. Examples of such formulations
include drug-coated stents and semi-solids and
suspensions comprising drug-loaded
poly(d/-lactic-coglycolic)acid (PGLA) microspheres.
Topical Administration The compounds of the invention
may also be administered topically, (intra)dermally,
or transdermal^ to the skin or mucosa. Typical
formulations for this purpose include gels' ,
hydrogels, lotions, solutions, creams, ointments,
dusting powders, dressings, foams, films, skin
patches, wafers, implants, sponges, fibres, bandages
and microemulsions. Liposomes may also be used.
Typical carriers include alcohol, water, mineral oil,
liquid petrolatum, white petrolatum, glycerin,
polyethylene glycol and propylene glycol. Penetration
enhancers may be incorporated - see, for example, J
Pharm Sci, 88 (10), 955-958, by Finnin and Morgan
(October 1999). Other means of topical administration
include delivery by electroporation, iontophoresis,
phonophoresis, sonophoresis and microneedle or
needle-free {e.g. Powderject(tm), Bioject(tm), etc.)
injection. Formulations for topical administration may
be formulated to be immediate and/or modified release.
Modified release formulations include delayed-,
sustained-, pulsed-, controlled-, targeted and
programmed release. Inhaled/lntranasal Administration
The compounds of the invention can also be
administered intranasally or by inhalation, typically
in the form of a dry powder (either alone, as a
mixture, for example, in a dry blend with lactose, or
as a mixed component particle, for example, mixed with
phospholipids, such as phosphatidylcholine) from a dry
powder inhaler, as an aerosol spray from a pressurised
container, pump, spray, atomiser (preferably an
atomiser using electrohydrodynamics to produce a fine
mist), or nebuliser, with or without the use of a
suitable propellant, such as 1,1,1,2-tetrafiuoroethane
or 1,1,1,2,3,3,3-heptafluoropropane, or as nasal
drops. For intranasal use, the powder may comprise a
bioadhesive agent, for example, chitosan or
cyclodextrin. The pressurised container, pump, spray,
atomizer, or nebuliser contains a solution or
suspension of the compound(s) of the invention
comprising, for example, ethanol, aqueous ethanol, or
a suitable alternative agent for dispersing,
solubilising, or extending release of the active, a
propellant(s) as solvent and an optional surfactant,
such as sorbitan trioleate, oleic acid, or an
oligolactic acid. Prior to use in a dry powder or
suspension formulation, the drug product is micronised
to a size suitable for delivery by inhalation
(typically less than 5 microns). This may be achieved
by any appropriate comminuting method, such as spiral
jet milling, fluid bed jet milling, supercritical
fluid processing to form nanoparticles, high pressure
homogenisation, or spray drying. Capsules (made, for
example, from gelatin or
hydroxypropylmethylcellulose), blisters and cartridges
for use in an inhaler or insufflator may be formulated
to contain a powder mix of the compound of the
invention, a suitable powder base such as lactose or
starch and a performance modifier such as /- 



leucine, mannitol, or magnesium stearate. The lactose
may be anhydrous or in the form of themonohydrate,
preferably the latter. Other suitable excipients
include dextran, glucose, maltose, sorbitol, xylitol,
fructose, sucrose and trehalose. A suitable solution
formulation for use in an atomiser using
electrohydrodynamics to produce .a fine mist may
contain from 1mg to 20mg of the compound of the
invention per actuation and the actuation volume may
vary from 1ml to 100ml . A typical formulation may
comprise the claimed compounds, propylene glycol,
sterile water, ethanol and sodium chloride.
Alternative solvents which may be used instead of
propylene glycol include glycerol and polyethylene
glycol. Suitable flavours, such as menthol and
levomenthol, or sweeteners, such as saccharin or
saccharin sodium, may be added to those formulations
of the invention intended for inhaled/intranasal
administration. Formulations for inhaled/intranasal
administration may be formulated to be immediate
and/or modified release using, for example, PGLA.
Modified release formulations include delayed-,
sustained-, pulsed-, controlled-, targeted and
programmed release. Rectal/lntravaqinal Administration
The compounds of the invention may be administered
rectally or vaginally, for example, in the form of a
suppository, pessary, or enema. Cocoa butter is a
traditional suppository base, but various alternatives
may be used as appropriate. Formulations for
rectal/vaginal administration may be formulated to be
immediate and/or modified release. Modified release
formulations include delayed-, sustained-, pulsed-,
controlled-, targeted and programmed release.
Ocular/Aural Administration For administration to the
eye, a compound of the present invention is delivered
in a pharmaceutically acceptable ophthalmic vehicle
such that the compound is maintained in contact with
the ocular surface for a sufficient time period to
allow the compound to penetrate the cornea and/or
sclera and internal regions of the eye, including, for
example, the anterior chamber, posterior chamber,
vitreous body, aqueous humor, vitreous humor, cornea,
iris/cilary, lens, choroid/retina and sclera. The
pharmaceutically acceptable ophthalmic vehicle may be
an ointment, vegetable oil, or an encapsulating
material. A compound of the invention may also be
injected directly into the vitreous humor or aqueous
humor. Further, a compound may be also be administered
by well-known, acceptable methods, such as subtebnon
and/or subconjunctival injections. The sclera and
Tenon's capsule define the exterior surface of the
globe of the eye. For treatment of ARMD, CNV,
retinopathies, retinitis, uveitis, cystoid macular
edema (CME), glaucoma, and other diseases or
conditions of the posterior segment of the eye, it is
preferable to dispose a depot of a specific quantity
of an ophthalmically acceptable pharmaceutically
active agent directly on the outer surface of the
sclera and below Tenon's capsule. In addition, in
cases of ARMD and CME it is most preferable to dispose
the depot directly on the outer surface of the sclera,
below Tenon's capsule, and generally above the macula.
In addition to the formulations described above, the
compounds may also be formulated as a depot
preparation. Such long-acting formulations may be
administered by implantation (for
example,subcutaneously or intramuscularly)
intramuscular injection or by the above mentioned
subtenon or intravitreal injection. Within particular
embodiments of the invention, the compounds may be
prepared for topical administration in saline
(combined with any of the preservatives and
antimicrobial agents commonly used in ocular
preparations), and administered in eyedrop form. The
solution or suspension may be prepared in its pure
form and administered several times daily.
Alternatively, present compositions, prepared as
described above, may also be administered directly to
the cornea. Alternatively, the active ingredient may
be in powder form for constitution with a suitable
vehicle, e.g., sterile pyrogen-free water, before use.
Within further alternative embodiments, the
composition is prepared with a muco-adhesive polymer
which binds to cornea. Thus, for example, the
compounds may be formulated with suitable polymeric or
hydrophobic materials (for example, as an emulsion in
an acceptable oil) or ion-exchange resins, or as
sparingly soluble derivatives, for example, as a
sparingly soluble salt. Within further embodiments,
the present compositions may be utilized as an adjunct
to conventional steroid therapy. A pharmaceutical
carrier for hydrophobic compounds is a cosolvent
system comprising benzyl alcohol, a nonpolar
surfactant, a water-miscible organic polymer, and an
aqueous phase. The cosolvent system may be a VPD
co-solvent system. VPD is a solution of 3% w/v benzyl
alcohol, 8% w/v of the nonpolar surfactant polysorbate
80, and 65% w/v polyethylene glycol 300, made up to
volume in absolute ethanol. The VPD co-solvent system
(VPD:5W) contains VPD diluted 1:1 with a 5% dextrose
in water solution. This co-solvent system dissolves
hydrophobic compounds well, and itself produces low
toxicity upon systemic administration. The proportions
of a co-solvent system may be varied considerably
without destroying its solubility and toxicity
characteristics. Furthermore, the identity of the
co-solvent components may be varied: for example,
other low-toxicity nonpolar surfactants may be used
instead of polysorbate 80; the fraction size of
polyethylene glycol may be varied; other biocompatible
polymers may replace polyethylene glycol, e.g.
polyvinyl pyrrolidone; and other sugars or
polysaccharides may be substituted for dextrose.
Alternatively, other delivery systems for hydrophobic
pharmaceutical compounds may be employed. Liposomes
and emulsions are known examples of delivery vehicles
or carriers for hydrophobic drugs. Certain organic
solvents such as dimethylsulfoxide also may be
employed, although usually at the cost of greater
toxicity. Additionally, the compounds may be delivered
using a sustained-release system, such as
semipermeable matrices of solid hydrophobic polymers
containing the therapeutic agent. Various
sustained-release materials have been established and
are known by those skilled in the art.
Sustainedrelease capsules may, depending on their
chemical nature, release the compounds for a few weeks
up to over 100 days. Depending on the chemical nature
and the biological stability of the therapeutic
reagent, additional strategies for protein
stabilization may be employed. The pharmaceutical
compositions also may comprise suitable solid- or
gel-phase carriers or excipients. Examples of such
carriers or excipients include calcium carbonate,
calcium phosphate, 



sugars, starches, cellulose derivatives, gelatin, and
polymers such as polyethylene glycols.Other
Technologies The compounds of the invention may be
combined with soluble macromolecular entities, such as
cyclodextrin and suitable derivatives thereof or
polyethylene glycol-containing polymers, in order to
improve their solubility, dissolution rate,
taste-masking, bioavailability and/or stability for
use in any of the aforementioned modes of
administration. Drug-cyclodextrin complexes, for
example, are found to be generally useful for most
dosage forms and administration routes. Both inclusion
and non-inclusion complexes may be used. As an
alternative to direct complexation with the drug, the
cyclodextrin may be used as an auxiliary additive,
i.e. as a carrier, diluent, or solubiliser. Most
commonly used for these purposes are alpha-, beta- and
gammacyclodextrins, examples of which may be found in
International Patent Applications Nos. WO 91/11172, WO
94/02518 and WO 98/55148. Kit-Of-Parts Inasmuch as it
may desirable to administer a combination of active
compounds, for example, for the purpose of treating a
particular disease or condition, it is within the
scope of the present invention that two or more
pharmaceutical compositions, at least one of which
contains a compound in accordance with the invention,
may conveniently be combined in the form of a kit
suitable for coadministration of the compositions.
Thus the kit of the invention comprises two or more
separate pharmaceutical compositions, at least one of
which contains the claimed compounds in accordance
with the invention, and means for separately retaining
said compositions, such as a container, divided
bottle, or divided foil packet. An example of such a
kit is the familiar blister pack used for the
packaging of tablets, capsules and the like. The kit
of the invention is particularly suitable for
administering different dosage forms, for example,
oral and parenteral, for administering the separate
compositions at different dosage intervals, or for
titrating the separate compositions against one
another. To assist compliance, the kit typically
comprises directions for administration and may be
provided with a so-called memory aid. Dosage For
administration to human patients, the total daily dose
of the compounds of the invention is typically in the
range 0.5mg/kg body wieght to about 100 mg/kg
depending, of course, on the mode of administration.
The preferred dosage rate is between 30mg/kg body
weight to about 100 mg/kg body weight. The total daily
dose may be administered in single or divided doses
and may, at the physician's discretion, fall outside
of the typical range given herein. These dosages are
based on an average human subject having a weight of
about 60kg to 70kg. The physician will readily be able
to determine doses for subjects whose weight falls
outside this range, such as infants and the elderly.
For the avoidance of doubt, references herein to
"treatment" include references to curative, palliative
and prophylactic treatment. EXAMPLES The examples,
methods, and preparations provided below further
illustrate and exemplify the compounds of the present
invention and methods of preparing such compounds. It
is to be understood that the scope of the present
invention is not limited in any way by the scope of
the following examplesand preparations. In the
following examples molecules with a single chiral
center, unless otherwise noted, exist as a racemic
mixture. Those molecules with two or more chiral
centers, unless otherwise noted, exist as a racemic
mixture of diastereomers. Single
enantiomers/diastereomers may be obtained by methods
known to those skilled in the art. The structures of
the compounds are confirmed by either elemental
analysis or NMR, where peaks assigned to the
characteristic protons in the titled compound are
presented where appropriate. 1H NMR shift (dH) are
given in parts per million (ppm) down filed from an
internal reference standard. The invention will now be
described in reference to the following EXAMPLES.
These EXAMPLES are not to be regarded as limiting the
scope of the present invention, but shall only serve
in an illustrative manner. METHOD A Example 1:
N-(6-amino-4-methylpyridin-2-y
p-2-(4-cvanophenyl)-4-methyl-1
,3-thiazole-5-sulfonamide i. Preparation of terf-Butyl
(6-amino-4-methylpyridin-2-yl)carbamate To a solution
of 4-methyl-pyridin-2,6-diamine (2.13 g, 17.3 mmol, 1
equiv) in tetrahydrofuran (18 mL) at 0 0C was added
lithium bis(trimetrtylsi!yl)amide (34.6 mL, 1 M).
After 30 min, di-ferf-butyl dicarbonate (3.78 g, 17.3
mmol) was added to the reaction mixture. Upon
completion, the reaction was warmed to 24 0C and
concentrated in vacuo (-25 mm Hg). A 1:1 solution of
saturated aqueous ammonium chloride and brine (100 mL)
was added to the resulting solid. The resulting
mixture was extracted with ethyl acetate (3 x 100 mL).
Purification by high performance flash chromatography
(0 30% ethyl acetate in hexanes) provided the
carbamate intermediate (1.94 g, 50%). 1H NMR (CDCI3,
400 MHz), d: 7.12 (s, 1 H), 7.09 (br s, 1 H), 6.02 (br
s, 2 H), 2.23 (s, 3 H), 1.51 (s, 9 H); LRMS (ESI) m/z:
224.2. ii. Preparation of fert-Butyl
[6-({[2-(acetylamino)-4-methyl-1
,3-thiazol-5-yl]sulfonyl}amino)-4-
methylpyridin-2-yl]carbamateTo a solution of
ferf-butyl (6-amino-4-methylpyridin-2-yl)carbamate
(1.2 g, 6.0 mmol) in pyridine (30 mL) was added
2-acetamido-4-methyl-5-thiazolesulfonyl chloride (1.5
g , 6.0 mmol). The resulting mixture was stirred at 24
0C for 16 hours. The reaction was concentrated in
vacuo (-25 mm Hg). Purification by high performance
flash chromatography (0 5% methanol in
dichloromethane) provided the intermediate (2.1 g,
80%). 1H NMR (400 MHz, CDCI3) , d: 7.43 (br s, 1 H),
6.99 (s, 1 H), 5.31 (s, 1 H), 2.34 (s, 3 H), 2.31 (s,
3 H), 2.22 (s, 3 H), 1.54 (s, 9 H); LRMS (ESI) m/z:
342 [M-CO2C(CH3)3]+. iii. Preparation of ferf-Butyl
(6-{[(2-amino-4-methyl-1
,3-thiazol-5-yl)sulfonyl]amino}-4-
methylpyridin-2-yl)carbamate A solution of ferf-butyl
[6-({[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]sulfon
yl}amino)-4- methylpyridin-2-yl]carbamate (2.1 g , 4.8
mmol, 1 equiv) and 1 N aqueous sodium hydroxide (7.2
mL) in methanol (30 mL) was heated to 50 0C for 48 h.
Upon cooling to 24 0C, the reaction mixture was
concentrated in vacuo (~25 mm Hg). The resulting solid
was dissolved in water (20 mL). The solution was
neutralized with concentrated hydrochloric acid until
pH = 7. The resulting solid was collected by
filtration, washed with water (30 mL) and diethyl
ether (2 x 30 mL) (1.59 g, 83%). 1H NMR (400 MHz, 



CDCI3) , d: 8.29 (br s, 1 H), 7.48 (s, 1 H), 6.91 (s,
1 H), 2.40 (s, 3 H), 2.33 (s, 3 H), 1.52 (s, 9 H);
LCMS (ESI) m/z : 400.2. iv. Preparation of ferf-Butyl
(6-{[(2-bromo-4-methyl-1
,3-thiazol-5-yl)sulfonyl]amino}-4-
methylpyridin-2-yl)carbamate To a suspension of
ferf-butyl
(6-{[(2-amino-4-methyl-1,3-thiazol-5-yl)sulfonyl]amino
}-4- methylpyridin-2-yl)carbamate (1.59 g , 3.98 mmol,
1 equiv) and copper (II) bromide (0.55 g, 2.47 mmol,
0.62 equiv) in acetonitrile (30 mL) at 65 0C was added
ferf-butyl nitrite (0.71 mL, 5.97 mmol, 1.5 equiv).
The reaction mixture turned from green to red and gas
evolution was observed. After 10 minutes when gas
evolution ceased, the reaction mixture was cooled to
24 0C and concentrated in vacuo (~25 mm Hg). The
resulting solid was dissolved in ethyl acetate (30
mL), and the resulting solution was washed with water
(30 mL) that had been acidified with sulfuric acid
(0.5 mL). The collected organic was dried
overanhydrous sodium sulfate, filtered, and
concentrated. Purification by high performance flash
chromatography (0(r)1.5% methanol in dichloromethane)
provided the above intermediate (0.96 g, 52%). LRMS
(ESI) m/z: 463. v. Preparation of ferf-Butyl
[6-({[2-(4-cyanopheny!)-4-methyl-1
,3-thiazol-5-yl]sulfonyl}-
amino)-4-methylpyridin-2-yl]carbamate A solution of
fe/t-butyl
(6-{[(2-bromo-4-methyl-1,3-thiazol-5-yl)sulfonyl]amino
}-4-methylpyridin-2- yl)carbamate (0.96 g , 2.08 mmol,
1 equiv), 4-cyanophenylboronic acid (0.336 g , 2.29
mmol, 1.1 equiv), and cesium carbonate (2.03 g, 6.24
mmol, 3 equiv) in 2:1 dimethoxyethane / water (30 mL)
was purged with nitrogen for 15 minutes.
Dichloro[1,1'-bis(diphenylphosphine)ferrocene]
palladium (II) chloride (0.068 g , 0.08 mmol, 0.04
equiv) was then added, and the resulting mixture was
purged with nitrogen for another 15 minutes. The
reaction was heated to 80 C for 1 h. After cooling to
24 C, the solution was concentrated in vacuo (~ 25 mm
Hg). The resulting aqueous mixture was extracted ethyl
acetate (60 mL). The collected organic was dried over
anhydrous sodium sulfate, filtered, and concentrated.
Purification by high performance flash chromatography
(0-"10% ethyl acetate in hexanes) provided the
intermediate (0.334 g, 33%). 1H NMR (400 MHz, CDQI3) ,
d: 7.97 (d, J = 8.3 Hz, 2 H), 7.73 (d, J = 8.3 Hz, 2
H), 7.63 (br s, 1 H), 7.43 (s, 1 H), 6.90 (s, 1 H),
2.65 (s, 3 H), 2.32 (s, 3 H), 1.50 (s, 9 H); LRMS
(ESI) m/z: 486.1. vi. Preparation of
N-(6-Amino-4-methylpyridin-2-yl)-2-(4-cyanophenyl)-4-m
ethyl-1 ,3-thiazole- 5-sulfonamide To a solution of
ferf-butyl [6-({[2-(4-cyanophenyl)-4-methyl-1
,3-thiazol-5-yl]sulfonyl}amino)-4-
methylpyridin-2-yl]carbamate (0.334 g , 0.68 mmol, 1
equiv) in dichloromethane (3 mL) was added
trifluoroacetic acid (0.21 mL, 4 equiv). The reaction
mixture was stirred at 24 0C for 48 h. The solution
was neutralized with saturated aqueous sodium
bicarbonate, and the resulting solution was extracted
with dichloromethane (3 x 20 mL). The collected
organic was dried over anhydrous sodium sulfate,
filtered, and concentrated. Purification by high
performance flash chromatography (0-"1% methanol in
dichloromethane) provided the titled product
N-(6-Amino-4-methylpyridin-2-yl)-2-(4-cyanophenyl)-4-
methyl-1,3-thiazole-5-sulfonamide (0.22 g , 81%). 1H
NMR (400 MHz, DMSO-Cf6) , d: 12.08 (br s, 1 H), 8.09
(d, J = 8.3 Hz, 2 H), 7.95 (d, J = 8.3 Hz, 2 H), 6.62
(br s , 2 H), 6.12 (s, 1 H), 5.79 (s, 1 H), 2.59 (s, 3
H), 2.08 (s, 3 H); HRMS (ESI): Calculated for
C17H16N5O2S2 m/z 386.0740; Found: 386.0745; Anal.
Calcd for C17H15N5O S2: C, 52.97; H, 3.92; N, 18.17;
Found: C, 52.75; H, 3.76; N, 18.03. METHOD BExample 2:
(+)-4'-Cvano-N-r6-(1-hvdroxyethv
pDyridin-2-vpbiphenyl-4-sulfonamide and (-)-4'-Cvano-
N-r6-(1-hvdroxyethyl)pyridin-2-yllbiphenyl-4-sulfonanr
iide Preparation of
N-[6-(1-Hydroxyethyl)pyridin-2-yl]-2,2-dimethylpropana
mide To an ice-cooled solution of
L/-(6-formylpyridin-2-yl)-2,2-dimethylpropanamide (4.0
g, 19.4 mmol) in tetrahydrofuran (30 ml_) was added
methylmagnesium chloride (13.6 mL, 40.7 mmol, 3 M in
THF) dropwise. After 2 h the reaction was quenched
with saturated aqueous NH4CI solution (10 mL) and
diluted with ethyl acetate (50 mL). The mixture was
washed with saturated aqueous NaHCO3 solution (2 x 50
mL). The organic layer was dried over anhydrous
Na2SO4, filtered, and concentrated. The resulting
residue was purified by flash column chromatography
(2:1 hexanes / EtOAc) to afford the intermediate as a
clear oil (0.56 g , 49%). 1H NMR (400 MHz, CDCI3) , d:
8.14 (d, J = 8.1 Hz, 1 H), 8.00 (br s, 1 H), 7.70 (t,
J = 7.8 Hz, 1 H), 7.00 (d, J = 7.5 Hz, 1 H), 4.82 (m,
1 H), 3.81 (d, J = 5.0 Hz, 1 H), 1.49 (d, J =6.5 Hz, 3
H), 1.35 (s, 9H); LRMS (ESI): mlz: 223.2. ii.
Preparation of 1-(6-Aminopyridin-2-yl)ethanol To a
solution of
W-[6-(1-hydroxyethyl)pyridin-2-yl]-2,2-dimethy!propana
mide (2.0 g , 9.6 mmol) in dioxane (20 mL) was added 9
N aqueous HCI (10 mL). The reaction mixture was warmed
to 100 0C for 24 h. After cooling to 25 0C, the
solution was neutralized with solid NaOH until pH = 9
and diluted with EtOAc (50 mL). The resulting mixture
was washed with saturated aqeuous NaHCO 3 (2 x 30 mL).
The organic layer was dried over anhydrous Na2SO4,
filtered, and concentrated. The resulting residue was
dissolved in dichloromethane (10:1, 5 mL). Diethyl
ether (10 mL) was added, and the solution was allowed
to stand for 24 h. The resulting crystals were
filtered and rinsed with diethyl ether (2 x 10 mL) to
afford the above-titled intermediate as a white solid
(0.65 g , 49%). 1H NMR (400 MHz, CDCI3) , d: 7.43 (t,
J = 7.5 Hz, 1 H), 6.59 (d, J = 7.3 Hz, 1 H), 6.39 (d,
J = 8.1 Hz, 1 H), 4.72 (q, J = 6.3 Hz, 1 H), 4.43 (bs,
2 H), 4.21 (bs, 1 H), 1.45 (d, J = 6.3 Hz, 3 H); LRMS
(ESI): mlz: 139.1. iii.
(+)-4'-Cyano-N-[6-(1-hydroxyethyl)pyridin-2-yl]bipheny
l-4-sulfonamide and (-)-4'-Cyano-
N-[6-(1-hydroxyethyl)pyridin-2-yl]biphenyl-4-sulfonami
de To a solution of 1-(6-aminopyridin-2-yl)ethanol
(0.20 g, 1.4 mmol) and diisopropylethyl amine (0.22
mL, 1.8 mmol) in dichloromethane (5 mL) was added
chloro(trimethyl)silane (0.48 mL, 2.9 mmol). After 1
h, the reaction mixture was concentrated, and the
resulting residue was dissolved indichloromethane (2
mL) and pyridine (2 mL). 4'-Cyanobiphenyl-4-sulfonyl
chloride (0.43 g, 1.53 mmol) was then added to the
reaction mixture. After 3 h , the reaction mixture was
concentrated in vacuo. The resulting residue was
diluted with acetic acid (1 mL) and methanol (1 mL)
and stirred for 0.5 h. The reaction mixture was then
diluted with ethyl acetate (50 mL) and washed with
saturated aqueous NaHCO3 solution (2 x 30 mL). The
organic layer was concentrated, and the resulting
residue was purified by flash column chromatography
(1:1 hexanes / ethyl acetate). The racemic product was
converted to the hydrochloride salt by dissolving in
diethyl ether (5 mL) and adding HCI ( 1 N in Et2O) to
afford the titled racemic product as a white solid
(0.21 g, 37%). 1H NMR (400 MHz, CD3OD), d: 8.01 (d, J
= 8.3, 2 H), 7.96 (t, J = 8.1, 1 H), 7.81 (d, J = 8.6
Hz, 2 H), 7.78-7.73 (m, 4 H), 7.21-7.16 (m, 2 H), 4.86
(q, J = 6.6 Hz, 1 H), 1.38 (d, J = 6.6 Hz, 3 H). HRMS
(ESI): Calcd for C20H18N3O3S mlz: 380.1069; Found:
380.1061; 



Anal. Calcd for C20H17N3O3S HCI: C, 57.76; H, 4.36; N,
10.10; Found: C, 57.87; H, 4.58; N, 9.88. The racemic
free base was separated by a preparative
enantioseparation method which was developed using
supercritical fluid chromatography (SFC) technology,
with supercritical carbon dioxide providing the bulk
of the mobile phase. The separation and isolation of
chiral enantiomers was carried out on a Berger SFC
MultiGram(tm) Purification System (Mettler Toledo
AutoChem, Inc.). The preparative chromatography
conditions used to separate the enantiomers consisted
of a Chiralpak AD-H (amylose
tris-(3,5-dimethylphenylcarbamate)) 250x21 mm, 5m
semi-preparative column as the chiral stationary phase
(Chiral Technologies, Inc.). Column temperature was
maintained at 350C. The mobile phase used was
supercritical CO2 with 40% methanol as the modifier,
maintained isocratically at a flow rate of 50 mL/min
and a constant pressure of 100 bar. Enantiomer 1 [a]D
(MeOH) = -66.67. Enantiomer 2 [a]D (MeOH) = +100.
Example 3: (-)-4'-cvano-
L/-f6-(1-hvdroxypropyDpyridin-2-yl1biphenyl-4-sulfonam
ide and (+)-4'-cvano-
/V-f6-(1-hvdroxypropyl)pyridin-2-yl1biphenyl-4-sulfona
mide The above-titled racemic mixture was made using
the procedures described above for the preparation of
Example 2 above, except using ethylmagnesium bromide
instead of methylmagnesium chloride. The racemic
mixture was maintained as a free base without
conversion to a salt. Purification by high performance
flash chromatography (15(r)60% EtOAc in hexanes) gave
the product (0.267 g, 83%) 1H NMR (400 MHz, CDCI3) ,
d: 8.05 (d, J = 8.3 Hz, 2 H), 7.76 (m, 2 H), 7.58-7.71
(m, 6 H), 7.15 (d, J = 8.3 Hz, 1 H), 6.81 (d, J = 7.6
Hz, 1 H), 4.62 (dd, J = 7.2, 4.9 Hz, 1 H), 1.60-1.87
(m, 2 H), 0.89 (t, J = 7.5 Hz, 3 H); LRMS (ESI): mlz:
394.0. The preparative enantioseparation method was
similar to that used for Example 2 above. The
preparative chromatography conditions used to separate
the enantiomers consisted of a Chiralpak AD-H (amylose
tris-(3,5-dimethylphenylcarbamate)) 250x21 mm, 5m
semi-preparative column as the chiralstationary phase
(Chiral Technologies, Inc.). Column temperature was
maintained at 350C. The mobile phase used was
supercritical CO2 with 45% methanol as the modifier,
maintained isocratically at a flow rate of 55 mL/min
and a constant pressure of 140 bar. Sample was
solubilized in methanol to 100mg/mL, and a column
loadability of 50 mg per 1 mL injection was attained.
The total run time for each injection was 6.1 minutes.
The retention times for the first enantiomer (-) was
4.0 minutes, while the 2nd eluting enantiomer (+)
eluted from the column at 5.0 minutes. The specific
optical rotations, [a]D, for (-) and (+) were
determined to be -17.34 and +22.29, respectively.
Enantiomer 1: (-)-4'-cyano-
L/-[6-(1-hydroxypropyl)pyridin-2-yl]biphenyl-4-sulfona
mide. [a]D (MeOH) = -17.34  ; Anal. Calcd for
C21H19N3O5S OI H2O: C, 63.61; H, 4.92; N, 10.60.
Found: C, 63.59; H, 4.93; N, 10.60. Enantiomer 2:
(+)-4'-cyano-
L/-[6-(1-hydroxypropyl)pyridin-2-yl]biphenyl-4-sulfona
mide. [a]D (MeOH) = +22.29 ; Anal. Calcd for
C21H19N3O5S 0.14 H2O: C, 63.70; H, 4.91; N, 10.61.
Found: C, 63.68; H, 4.92; N, 10.45. Example 4:
(+)-4'-Cvano-N-f6-(1-hvdroxyethyl)pyridin-2-yll-3-meth
ylbiphenyl-4-sulfon-amide and (-V4 1-
Cvano-N-[6-(1-hvdroxyethyl)pyridin-2-yl1-3-methylbiphe
nyl-4-sulfon -amide The reagent 4-Bromo-2-methyl-
L/-(6-{1-[(trimethylsilyl)oxy]ethyl}pyridin-2-yl)benze
nesulfonamide was made following the procedure
described for the preparation of
4'-Cyano-N-[6-(1-hydroxyethyl)pyridih-
2-yl]biphenyl-4-sulfonamide in Example 2 above. To
this sulfonamide reagent (0.11 g, 0.3 mmol) was added
4-cyanophenylboronic acid (0.087 g , 0.59 mmol),
Pd(PPh3)4 (0.034, 0.03 mmol), sodium carbonate (0.1 g,
1.18 mmol), DMF (2 mL) and water ( 1 mL), and the
mixture placed in a microwave tube and heated in a
microwave at 200 0C for 30 minutes. The mixture was
diluted with ethyl acetate and washed with saturated
aqueous sodium bicarbonate, water and brine. The
organic layer was dried over anhydrous sodium sulfate.
Purification by high performance flash chromatography
(15(r)70% EtOAc in hexanes) gave the above-titled
product (0.081g, 74%). 1H NMR (400 MHz, CDCI3) , d:
8.19 (d, J = 8.1 Hz, 1 H), 7.70-7.77 (m, 2 H),
7.63-7.69 (m, 2 H), 7.57 (t, J = 8.0 Hz, 1 H),
7.46-7.53 (m, 2 H), 7.00 (m, 1 H), 6.81 (m, 1 H), 4.78
(m, 1 H), 2.78 (s, 3 H), 1.44 (d, J = 6.6 Hz, 3 H);
HRMS (ESI) mlz calcd for C2 1H20N3O5S 394.1220, found
394.1215; The preparative enantioseparation method was
similar to that used for Example 2 above. The
preparative chromatography conditions used to separate
the enantiomers consisted of a Chiralcel OJ-H
(cellulose tris-(4-m ethylbenzoate), 250x21 mm, 5m
semi-preparative column as the chiral stationary phase
(Chiral Technologies, Inc.). Column temperature was
maintained at 350C. The mobile phase used was
supercritical CO2 with 25% isopropanol as the
modifier, maintained isocratically at a flow rate of
50 mL/min and a constant pressure of 140
bar.Enantiomer 1: (-H'-Cyano-N-
-hydroxyethyOpyridin^-yll-S-methylbiphenyM-sulfonamide
. [a]D (MeOH) = -12.12  ; Anal. Calcd for
C21H19N3O5SO.21 H2O: C, 63.49; H14.93; N, 10.58.
Found: C, 63.45; H, 4.73; N, 10.54. Enantiomer 2:
(+)-4'-Cyano-N-[6-(1-hydroxyethyl)pyridin-2-yl]-3-meth
ylbiphenyl-4-sulfonamide. [a]D (MeOH) = +11.43 ; Anal.
Calcd for C21H19N3O5S 0.20 H2O: C, 63.52; H, 4.92; N,
10.58. Found: C, 63.55; H, 4.85; N, 10.51. Example 5:
N-(6-aminopyridin-2-ylM-chloro-2-fluoro-5-methylbenzen
esulfonamid e To a solution of 2,6-diaminopyridine
(178 mg, 1.6 mmol, 2.2 equiv) in pyridine (7 mL) at 24
0C was added 4-chloro-2-fluoro-5-methylbenzenesulfonyl
chloride (188 mg, 0.735 mmol, 1 equiv). After 18 h,
the reaction mixture was concentrated in vacuo. The
resulting residue was partitioned between saturated
aqueous ammonium chloride solution (20 mL) and ethyl
acetate (20 mL). The organic was separated, and the
aqueous layer was extracted with ethyl acetate (2 x 20
mL). The collected organic was dried over anhydrous
sodium sulfate, filtered, and concentrated.
Purification by preparative HPLC provided the product
(69 mg, 27%). 1H NMR (400 MHz, CDCI3) , d: 7.80 (d, J
= 7.6 Hz, 1 H), 7.42 (t, J = 8.3 Hz, 1 H), 7.08 (d, J
= 9.4 Hz, 1 H), 6.83 (d, J = 8.3 Hz, 1 H), 6.00 (d, J
= 8.3 Hz, 1 H), 5.91 (s, 2 H), 2.38 (s, 3 H);
Calculated for C12H12N3O2CIFS m/z 316.0318; Found:
316.0322; Anal. Calcd for C H N O ClFS O CH3CO2H: C,
45.37; H, 3.67; N, 12.66; Found: C, 45.08; H, 3.67; N,
12.65. Example 9:
4'-cvano-L/-[6-(hvdroxymethyl)pyridin-2-yl]biphenyl-4-
sulfo namide i. Preparation of
N-[6-(1-Hydroxyethyl)pyridin-2-yl]-2,2-dimethylpropana
mide To solution of
L/-(6-formylpyridin-2-yl)-2,2-dimethylpropanamide (3.0
g, 14.9 mmol) in methanol (10 mL) was added sodium
borohydride (1.37 g, 37.1 mmol) and stirred for 3
hours. The mixture diluted 



with ethyl acetate (50 mL). The mixture was washed
with aqueous hydrochloric acid (2 X 30 mL, 0.1N) and
saturated sodium bicarbonate (2 x 50 mL). The organic
layer was dried over anhydrous Na2Sq 4, filtered, and
concentrated to afford the above-titled intermediate
as a white solid (2.49 g , 80%). 1H NMRB2006/001581 -
34 - (400 MHz, CDCI3) , d: 8.16 (d, J = 8.3 Hz, 1 H),
8.00 (br s, 1 H), 7.71 (t, J = 7.8 Hz, 1 H), 7.12 (d,
J = 7.5 Hz, 1 H), 4.05-3.96 (m, 2 H), 1.35 (s, 9H);
LRMS (ESI): mlz: 209.2. ii. Preparation of
(6-aminopyridin-2-yl)methanol To a solution of dioxane
(15 ml_) was added
N-[6-(1-hydroxyethyl)pyridin-2-yl]-2,2-
dimethylpropanamide (1.5 g, 7.2 mmol) and aqueous
hydrochloric acid (6N, 15 ml_) and the mixture was
stirred at 90 0C for 14h. The solution was cooled 0
0C, triturated with diethyl ether (2 X 30 mL) and the
aqueous layer was neutralized using sodium hydroxide
to approximately pH 8. The mixture was diluted with
chloroform/IPA (10:1, 50 mL). The mixture was washed
with saturated brine solution (2 x 50 mL). The organic
layer was dried over anhydrous Na2SO , filtered, and
concentrated to afford the above-titled intermediate
as a white solid (0.86 g , 96%). HPLC: R 0.628 min.
(99.5% area). 1H NMR (400 MHz, CDCI3) , d: 7.48 (t, J
= 7.4 Hz, 1 H), 6.66 (d, J = 7.3 Hz, 1 H), 6.50 (d, J
= 8.4 Hz, 1 H), 4.58 (s, 2 H), 4.23 (bs, 2 H). LCMS
(ESI): mlz: 125.2. iii. Preparation of
6-({[ferf-butyl(dimethyl)silyl]oxy}methyl)pyridin-2-am
ine To a solution of dichloromethane (15 mL) was added
(6-aminopyridin-2-yl)methanol (0.72 g, 5.8 mmol),
ferf-butyl(chloro)dimethylsilane (1.05 g, 6.95 mmol)
and triethylamine (1.05 mL, 7.53 mmol). The mixture
was stirred for 24h and washed with saturated sodium
bicarbonate (2 x 30 mL) and aqueous hydrochloric acid
(2 x 30 mL, 0.1N). The organic layer was dried over
anhydrous Na2SO4, filtered, and concentrated in vacuo.
Purification was done using silica gel chromatography
eluting with hexane: ethyl acetate (1: 1).and
fractions were combined and concentrated to afford the
titled product as a white solid (1.06 g , 70%). HPLC:
Rt 2.58 min. (96.5% area). 1H NMR (400 MHz, CDCI3) ,
d: 7.34 (t, J = 7.6 Hz, 1 H), 6.75 (d, J = 7.6 Hz, 1
H), 6.25 (d, J = 8.1 Hz, 1 H), 4.54 (s, 2 H), 4.27
(bs, 2 H), 0.84 (s, 9 H), 0.1 1 (s, 6 H); LRMS (ESI):
mlz: 239.2. iv. Preparation of
L/-[6-({[ferf-butyl(dimethyl)silyl]oxy}methyl)pyridin-
2-yl]-4'-cyanobiphenyl-4- sulfonamideTo a solution of
dichloromethane (3 mL) was added 6-({[ferfbutyl(
dimethyl)silyl]oxy}methyl)pyridin-2-amine (0.15 g,
0.63 mmol), 4'-cyanobiphenyl-4-sulfonyl chloride (0.18
g, 0.63 mmol) and pyridine (1.0 mL). The mixture was
stirred for 3 hours then was washed with saturated
sodium bicarbonate (2 x 30 mL) and aqueous
hydrochloric acid (2 x 30 mL, 0.1 N). The organic
layer was dried over anhydrous Na2SO4, filtered, and
concentrated in vacuo. Purification was done using
silica gel chromatography eluting with hexane: ethyl
acetate (1:1) and combined fractions were concentrated
to afford the above-titled intermediate as a white
solid (0.21 g, 76%). HPLC: Rt 4.236 min. (81% area).
1H NMR (400 MHz, CDCI3) , d: 7.89 (d, J = 8.3 Hz, 2
H), 7.60 (d, J = 8.3 Hz, 2 H), 7.52-7.49 (m, 4 H),
7.43 (t, J = 7.6 Hz, 1 H), 6.87 (d, J = 8.6 Hz, 1 H),
6.59 (d, J = 7.3 Hz, 1 H), 6.22 (d, J = 8.0 Hz1 ' 1
H), 4.55 (S, 2 H), 0.82 (s, 9 H), 0.05 (s, 6 H); LRMS
(ESI): mlz: 480.1. v. Preparation of
4'-cyano-L/-[6-(hydroxymethyl)pyridin-2-yl]biphenyl-4-
sulfonamide To a solution of ethanol (5 mL) was added
L/-[6-({[terf-butyl(dimethyl)silyl]oxy}methyl)pyridin-
2-yl]- 4'-cyanobiphenyl-4-sulfonamide (0.21 g, 0.44
mmol) and aqueous hydrochloric acid (1.0 mL, 1 N). The
mixture was stirred for 2 hours then diluted with
ethyl acetate (40 mL). The mixture was washed with
saturated sodium bicarbonate (2 x 30 mL) and aqueous
hydrochloric acid (2 x 30 mL, 0.1N). The organic layer
was dried over anhydrous Na2SO4, filtered, and
concentrated in vacuo. Purification was done using
silica gel chromatography eluting with hexane: ethyl
acetate (1:1), purified fractions were combined and
concentrated. The residue was recrystallized from
ethyl acetate and dried under vacuum to afford the
above-titled product as an off white crystalline solid
(0.13 g, 79%). HPLC: R 2.450 min. (99.5% area). 1H NMR
(400 MHz, CD3OD), d: 7.92 (d, J = 8.6 Hz, 2 H),
7.71-7.66 (m, 6 H), 7.53 (t, J = 8.1 Hz, 1 H), 6.94(d,
J = 8.6 Hz, 1 H), 6.83 (d, J = 8.1 Hz, 1 H), 4.39 (s,
2 H); HRMS (ESI): mlz: calcd' (C19H16N3O3S): 366.0912;
found: 366.0914. METHOD C Example 6:
N-(6-amino-4-methylpyridin-2-yl)-4-chloro-2-fluoro-5-m
ethylbenzenesulfo namide To a solution of ferf-butyl
(6-amino-4-methylpyridin-2-yl)carbamate (146 mg, 0.652
mmol, 1 equiv) in pyridine (3 mL) at 24 0C was added
4-chloro-2-fluoro-5-methylbenzenesulfonyl chloride
(200 mg, 0.782 mmol, 1.2 equiv). After 24 h, the
reaction mixture was concentrated in vacuo (-25 mm
Hg). The residue was diluted with saturated aqueous
ammonium chloride solution (10 mL), and the resulting
solution was extracted with ethyl acetate (3 x 5 mL).
The collected organic was dried over anhydrous sodium
sulfate, filtered, and concentrated. To a solution of
the crude product in dichloromethane (3 mL) was added
trifluoroacetic acid ( 1 mL) at 24 0C. After 16 h ,
the reaction mixture was concentrated in vacuo (-25 mm
Hg). Purification by high performance flash
chromatography (0.5(r)3% methanol / dichloromethane)
furnished the named06 001581 - 36 - compound (212 mg,
98%). 1H NMR (400 MHz, DMSO-Cf6) , d: 12.00 (br s, 1
H), 7.82 (d, J = 7.8 Hz, 1 H), 7.49 (d, J = 9.6 Hz, 1
H), 6.51 (br s, 2 H), 6.03 (s, 1 H), 5.74 (s, 1 H),
2.34 (s, 3 H), 2.05 (s, 3 H); Calculated for
C13H14N3O2GIFS m/z: 330.0474; Found: 330.0470. Example
7: N-(6-aminopyridin-2-ylV4-butoxybenzenesulfonamid e
The 4-butoxylphenyl sulfonyl chloride (160 mmol, 2.0
eq, 400 ml_ of a 0.40 M in anhydrous pyridine) and
ferf-butyl (6-aminopyridin-2-yl)carbamate (80 mmol,
1.0 eq, 400 ml_ of a 0.20 M in anhydrous pyridine) was
added into a test tube (75x10 mm, dried by heating at
110 0C for 16 h before use) equipped with a stir bar.
The test tube was covered with Parafilm, and was
stirred for 24 h at ambient temperature. The solvent
(pyridine) was evaporated in vacuo. Trifluoroacetic
acid (320 mL, 52.0 eq., excess, neat) was added into
the test tube. The test tube was capped and vortexed
for 5 h at ambient temperature. The excess TFA was
removed in vacuo, and the residue was dissolved in
DMSO (1 .340 ml_) and purified by HPLC. 1H NMR (500
MHz, DMSO-d6) d: 7.73 (d, J = 7.7 Hz, 2 H), 7.21 (t, J
= 7.2 Hz, 1 H), 6.96 (d, J = 6.9 Hz, 1 H), 6.10 (d, J
= 6.1 Hz, 1 H), 5.92 (d, J = 5.9 Hz, 1 H), 3.96 (t, J
= 6.6 Hz, 1 H), 1.64 (m, 2 H)1 1.37 (m, 2 H), 0.87 (t,
J = 7.4 Hz, 3 H). LRMS m/z: 322.0. METHOD D 



Example 8:
4'-cvano-N-f6-(ethylamino)pyridin-2-yl1biphenyl-4-sulf
onamide To a suspension of
N-(6-Aminopyridin-2-yl)-4'-cyanobiphenyl-4-sulfonamide
(0.08 g , 0.23 mmol) in methanol (1 mL) was added
acetaldehyde (0.02 mL, 0.34 mmol)) and molecular
sieves (4 A) were added. The resultant suspension was
stirred for 30 minutes before the addition of sodium
cyanoborohydride (0.043 g, 0.70 mmol). After 6 h, the
reaction mixture was diluted with saturated aqueous
sodium bicarbonate, and the aqueous layer was
extracted with dichloromethane (2 x 10 mL). The
combined organic layers was washed with brine and
dried over sodium sulfate. Purification by high
performance flash chromatography (25% EtOAc in
hexanes) gave the product (0.055g, 63%). 1H NMR (400
MHz, CDCI3) , d: 8.03 (d, J=8.6 Hz, 2 H), 7.73 (d,
J=8.6 Hz, 2 H), 7.65 (d, J=8.6 Hz, 2 H), 7.62 (d,
J=8.6 Hz, 2 H), 7.40 (t, J=8.3 Hz, 1 H), 6.64 (d,
J=8.1 Hz, 1 H), 5.88 (d, J=8.3 Hz, 1 H), 3.10 - 3.21
(m, 2 H) 1.23 (t, J=7.2 Hz, 3 H); LRMS (ESI) mlz:
379.12; Anal. Calcd for C20H18N4O2S: C, 63.47; H,
4.79; N, 14.80. Found: C, 63.11; H, 4.82; N,
14.63.Additionally, the remaining Examples shown in
Table 1, may be prepared by one of skill in the art
following the methods as described in the Examples
above using the appropriate starting materials. Table
1Use of anti-MAdCAM antibodies for the treatment of
coeliac disease and tropical sprue The invention
relates to the use of anti-MAdCAM antibodies for the
manufacture of a medicament for the treatment of
coeliac disease and/or tropical sprue. Mucosal
addressin cell adhesion molecule (MAdCAM) is a member
of the immunoglobulin superfamily of cell adhesion
receptors. It is one of the adhesion molecules
involved in the recruitment of lymphocytes to tissues
when required, by means of interacting with an
integrin molecule on the surface of the lymphocytes.
It has been shown that antibodies that inhibit binding
of MAdCAM to its integrin binding partner, a4b7, for
example anti-MAdCAM antibodies (e.g. MECA-367; US
5,403,919, US 5,538,724) or anti-a4b7 antibodies (e.g.
Act-1 ; US 6,551 ,593), can inhibit leukocyte
extravasation into inflamed intestine, and can
therefore be beneficial in the treatment of
inflammatory bowel disease (IBD). Anti-MAdCAM
antibodies such as MECA-367, however, are not
therapeutically useful in human patients; MECA-367
binds mouse MAdCAM, and does not show much affinity
for the human MAdCAM molecule. In addition, being a
rat antibody, it will lead to an immune response in
human patients and therefore not be suitable for
therapeutic use. Mouse monoclonal antibodies, directed
against human MAdCAM have been described (WO
96/24673), but these are also likely to be immunogenic
in humans. Recently, therapeutically useful, fully
human anti-human MAdCAM antibodies with exquisite
specificity and affinity to human and primate MAdCAM
have been developed and disclosed in WO2005/067620. An
inhibitor of the interaction between MAdCAM and a4b7
integrin, such as a blocking anti-MAdCAM antibody, or
an antibody to a4b7 integrin (such as MLN02, which is
humanised Act-1 , described in WO 01/078779), has been
postulated to be useful in the treatment of
inflammatory bowel disease (IBD). However, it has now
been found that inhibitors of this interaction
including blocking antibodies to MAdCAM, are also
useful in the treatment of coeliac disease and
tropical sprue. Coeliac disease (also known as
gluten-sensitive enteropathy or coeliac sprue) is a
condition of the small intestine. The condition
affects up to 1 in 300 people in the United Kingdom,
Europe and the USA. Coeliac disease is a common
condition, and can affect anyone at any age. It was
thought to be more common in men, but probably occurs
equally in men and women. Gluten, a mixture of two
proteins, gliadin and glutenin, is found in wheat,
barley and rye. It reacts with the small bowel,
causing damage by activating the immune system to
attack the delicate lining of the bowel,, which is
responsible for absorbing nutrients and vitamins. The
condition is often diagnosed in childhood after
weaning when cereals are introduced into the diet,
although it can be diagnosed at any age. The symptoms
can be subtle, and the patient may feel unwell for no
reason for some time before the diagnosis is
made.First symptoms usually include becoming irritable
and miserable, with a poor appetite and failure to
gain weight. Stools (bowel motions) can become pale,
bulky and smell nasty. Some children start with
vomiting and diarrhoea, so they are often given the
wrong diagnosis of 'gastroenteritis'. The stomach may
become swollen, and the muscles of the arms and legs
become wasted and thin. In adults the symptoms may be
similar, including weight loss with pale, offensive
diarrhoea, or constipation and abdominal bloating with
'wind'. Half of adults with coeliac disease do not
have any symptoms from the bowel. They approach their
doctor because of extreme tiredness, psychological
problems like depression, bone pain and sometimes even
fractures (due to thinning of the bones), ulcers in
the mouth or a blistering, itchy skin rash mostly on
the elbows and knees (called dermatitis
herpetiformis). Some women with coeliac disease have
difficulty getting pregnant, and may be diagnosed
because of this. Recurrent miscarriage (spontaneous
loss of a pregnancy) is sometimes associated with
coeliac disease. Some women are diagnosed during
pregnancy because their bowel cannot absorb enough
iron and vitamins to keep up with the demand of being
pregnant, making them severely anaemic. Babies who are
small for their age in the womb (intrauterine growth
retardation) are more frequently born to mothers with
coeliac disease. If left untreated, coeliac disease
can lead to anaemia, bone disease and, rarely, some
forms of cancer. The most important treatment at
present is avoiding all food that contains gluten.
This usually results in improvement, or even
disappearance, of the damage to the lining of the
bowel. However, the damage will recur if gluten is
re-introduced into the diet. Although coeliac disease
is not preventable, sticking to a gluten-free diet can
reverse damage to the small intestine. This requires
considerable discipline. There is a need to find a
medicament with a low risk of adverse effects that
will enable patients to eat a normal diet, and avoid
mineral and vitamin deficiencies and other conditions
associated with Coeliac disease. Tropical sprue is a
digestive problem that occurs in the tropics and
subtropics. People with tropical sprue do not absorb
nutrients properly, especially vitamin B12 and folic
acid. Diarrhea is the main symptom of tropical sprue;
people who eat a lot of fatty foods may experience
more severe diarrhea than those on diets low in fat.
Other symptoms include cramps, nausea, weight loss,
gas and indigestion. Tropical sprue affects about one
of every 1 million people and occurs from about 30
degrees north of the equator to 30 degrees south of
it. It is more common in certain countries, including
India, Haiti, Cuba, Puerto Rico and the Dominican
Republic. It is rare or absent in Africa, the Bahamas
and Jamaica. The condition afflicts residents of the
affected countries as well as travelers, though
usually it affects only 



travelers who stay for six months or longer. The cause
of tropical sprue has not been identified, but it is
probably due to a combination of factors, including
infection and poor nutrition,' that act together to
damage the lining of the small intestine, making it
less able to absorb nutrients.Diagnosis of tropical
sprue can be complicated, because many conditions have
similar symptoms. Stool and blood tests are performed
to rule out other causes of diarrhea. If these are
negative and the patient has lived in the tropics for
an extended period of time, then tropical sprue is a
potential cause for the illness. A biopsy may be
performed to examine the villi for the typical
flattening of the villi in the small intestine.
Certain blood tests also can aid in the diagnosis of
tropical sprue. Because the disease blocks certain
vitamins and minerals from being absorbed, low levels
of albumin, calcium or vitamins D, A, K and E may be
observed. The patient may also have anemia due to
vitamin B12 and folate deficiencies. In addition,
stool specimens may demonstrate an excess amount of
fat. Treatment is usually three to six months of
antibiotics and folic acid (also called folate)
supplements. People with vitamin B12 deficiency will
receive vitamin supplements as well. Aspects of the
Invention One aspect of the invention is the use of an
antibody that specifically binds MAdCAM for the
manufacture of a medicament for the treatment of
coeliac disease and/or tropical sprue. Another aspect
of the invention is a method of treatment of coeliac
disease and/or tropical sprue, preferably coeliac
disease, using a therapeutically effective amount of
an anti-MAdCAM antibody. Another aspect of the
invention is the use of an anti-a4b7 integrin antibody
for the manufacture of a medicament for the treatment
of coeliac disease and/or tropical sprue, preferably
coeliac disease. Preferably, the anti-ot4b7 integrin
antibody is humanised Act-1 , also called MLN02.
Another aspect of the invention is a method of
treatment of coeliac disease and/or tropical sprue,
preferably coeliac disease, using a therapeutically
effective amount of an anti-a4b7 antibody, preferably
MLN02. Another aspect of the invention is the use. of
an inhibitor of MAdCAM- a4b7 integrin-mediated
adhesion for the manufacture of a medicament for the
treatment of coeliac disease and/or tropical sprue.
Still another aspect of the invention is a method of
treatment of coeliac disease and/or tropical sprue,
using a therapeutically effective amount of an
inhibitor of MAdCAM-a4b7 integrin-mediated adhesion.
Preferably the anti-MAdCAM antibody or antigen-binding
portion thereof used in the invention specifically
binds MAdCAM. Even more preferably, at least the CDR
sequences of said antibody are human CDR sequences, or
an antigen-binding portion of a human antibody.
Preferably the antibody is a human antibody, more
preferably a human monoclonal antibody or
antigen-binding portion thereof, even more preferably
an antibody or antigen-binding portion thereof that
acts as a MAdCAM antagonist. Preferably, the antibody
or portion possesses at least one of the following
properties: (a) binds to human cells;(b) has a
selectivity for MAdCAM over VCAM or fibronectin of at
least 100 fold; (c) binds to human MAdCAM with a Kd of
3 x 10-10 M or less; or (d) inhibits the binding of
a4b7 expressing cells to human MAdCAM. (e) inhibits
the recruitment of lymphocytes to gastrointestinal
lymphoid tissue. Preferably, the antibody or
antigen-binding portion inhibits binding of human
MAdCAM to a4b7, and has at least one of the following
properties: (a) cross-competes with a reference
antibody for binding to MAdCAM; (b) competes with a
reference antibody for binding to MAdCAM; (c) binds to
the same epitope of MAdCAM as a reference antibody;
(d) binds to MAdCAM with substantially the same K as a
reference antibody; (e) binds to MAdCAM with
substantially the same off rate as a reference
antibody; wherein the reference antibody is selected
from the group consisting of: monoclonal antibody
1.7.2, monoclonal antibody 1.8.2, monoclonal antibody
6.14.2, monoclonal antibody 6.22.2, monoclonal
antibody 6.34.2, monoclonal antibody 6.67.1,
monoclonal antibody 6.73.2, monoclonal antibody
6.77.1, monoclonal antibody 7.16.6, monoclonal
antibody 7.20.5, monoclonal antibody 7.26.4,
monoclonal antibody 9.8.2, monoclonal antibody
6.22.2-mod, monoclonal antibody 6.34.2-mod, monoclonal
antibody 6.67.1-mod, monoclonal antibody 6.77.1-mod
and monoclonal antibody 7.26.4-mod. In another aspect
of the invention the heavy chain variable region, the
light chain variable region or both of the anti-MAdCAM
antibody are at least 90% identical in amino acid
sequence to the corresponding region or regions of a
monoclonal antibody selected from the group consisting
of: monoclonal antibody 1.7.2, monoclonal antibody
1.8.2, monoclonal antibody 6.14.2, monoclonal antibody
6.22.2, monoclonal antibody 6.34.2, monoclonal
antibody 6.67.1, monoclonal antibody 6.73.2,
monoclonal antibody 6.77'.1, monoclonal antibody
7.16.6, monoclonal antibody 7.20.5, monoclonal
antibody 7.26.4 monoclonal antibody 9.8.2, monoclonal
antibody 6.22.2-mod, monoclonal antibody 6.34.2-mod,
monoclonal antibody 6.67.1-mod, monoclonal antibody
6.77.1-mod and monoclonal antibody 7.26.4-mod.
Preferably the antibody is selected from the group
consisting of: (a) an antibody comprising the amino
acid sequences set forth in SEQ ID NO: 2 and SEQ ID
NO: 4, without the signal sequences; (b) an antibody
comprising the amino acid sequences set forth in SEQ
ID NO: 6 and SEQ ID NO: 8, without the signal
sequences; (c) an antibody comprising the amino acid
sequences set forth in SEQ ID NO: 10 and SEQ ID NO:
12, without the signal sequences; (d) an antibody
comprising the amino acid sequences set forth in SEQ
ID NO: 14 and SEQ ID NO: 16, without the signal
sequences; (e) an antibody comprising the amino acid
sequences set forth in SEQ ID NO: 18 and SEQ ID NO:
20, without the signal sequences; (f) an antibody
comprising the amino acid sequences set forth in SEQ
ID NO: 22 and SEQ ID NO: 24, without the signal
sequences;(g) an antibody comprising the amino acid
sequences set forth in SEQ ID NO: 26 and SEQ ID NO:
28, without the signal sequences; (h) an antibody
comprising the amino acid sequences set forth in SEQ
ID NO: 30 and SEQ ID NO: 32, without the signal
sequences; (i) an antibody comprising the amino acid
sequences set forth in SEQ ID NO: 34 and SEQ ID NO: 



36, without the signal sequences; (j) an antibody
comprising the amino acid sequences set forth in SEQ
ID NO: 38 and SEQ ID NO: 40, without the signal
sequences; (k) an antibody comprising the amino acid
sequences set forth in SEQ ID NO: 42 and SEQ ID NO:
44, without the signal sequences; (I) an antibody
comprising the amino acid sequences set forth in SEQ
ID NO: 46 and SEQ ID NO: 48, without the signal
sequences; (m) an antibody comprising the amino acid
sequences set forth in SEQ ID NO: 52 and SEQ ID NO:
54, without the signal sequences; (n) an antibody
comprising the amino acid sequences set forth in SEQ
ID NO: 56 and SEQ ID NO: 58, without the signal
sequences; (o) an antibody comprising the amino acid
sequences set forth in SEQ ID NO: 60 and SEQ ID NO:
62, without the signal sequences; (p) an antibody
comprising the amino acid sequences set forth in SEQ
ID NO: 64 and SEQ ID NO: 66, without the signal
sequences; and (q) an antibody comprising the amino
acid sequences set forth in SEQ ID NO: 42 and SEQ ID
NO: 68, without the signal sequences. In another
aspect of the invention, the monoclonal antibody or an
antigen-binding portion thereof is selected from the
following antibodies: (a) the heavy chain comprises
the heavy chain CDR1 , CDR2 and CDR3 amino acid
sequences of a reference antibody selected from the
group consisting of: 1.7.2, 1.8.2, 6.14.2, 6.22.2,
6.34.2, 6.67.1, 6.73.2, 6.77.1, 7.16.6, 7.20.5,
7.26.4, 9.8.2, 6.22.2-mod, 6.34.2-mod, 6.67.1-mod,
6.77.1-mod and 7.26.4- mod (b) the light chain
comprises the light chain CDR1 , CDR2 and CDR3 amino
acid sequences of a reference antibody selected from
the group consisting of: 1.7.2, 1.8.2, 6.14.2, 6.22.2,
6.34.2, 6.67.1, 6.73.2, 6.77.1, 7.16.6, 7.20.5,
7.26.4, 9.8.2, 6.22.2-mod, 6.34.2-mod, 6.67.1-mod,
6.77.1-mod and 7.26.4- mod (c) the antibody comprises
a heavy chain of (a) and a light chain of (b); and (d)
the antibody of (c) wherein the heavy chain and light
chain CDR amino acid sequences are selected from the
same reference antibody. In another aspect of the
invention, the monoclonal antibody or antigen-binding
portion comprises: (a) a heavy chain comprising the
heavy chain variable region amino acid sequence of an
antibody selected from the group consisting of: 1.7.2
(SEQ ID NO: 2); 1.8.2 (SEQ ID NO: 6); 6.14.2 (SEQ ID
NO: 10); 6.22.2 (SEQ ID NO: 14); 6.34.2 (SEQ ID NO:
18); 6.67.1 (SEQ ID NO: 22); 6.73.2 (SEQ ID NO: 26);
6.77.1 (SEQ ID NO: 30); 7.16.6 (SEQ ID NO: 34); 7.20.5
(SEQ ID NO: 38); 7.26.4 (SEQ ID NO: 42); and 9.8.2
(SEQ ID NO: 46); 6.22.2-mod (SEQ ID NO: 52);
6.34.2-mod (SEQ ID NO: 56); 6.67.1-mod (SEQ ID NO:
60); 6.77.1-mod (SEQ ID NO: 64); and 7.26.4-mod (SEQ
ID NO: 42); (b) a light chain comprising the light
chain variable region amino acid sequence of an
antibody selected from the group consisting of: 1.7.2
(SEQ ID NO: 4); 1.8.2 (SEQ ID NO: 8); 6.14.2 (SEQ ID
NO: 12); 6.22.2 (SEQ ID NO: 16); 6.34.2 (SEQ ID NO:
20); 6.67.1 (SEQ ID NO: 24); 6.73.2 (SEQ ID NO: 28);
6.77.1 (SEQ ID NO: 32); 7.16.6 (SEQ ID NO: 36); 7.20.5
(SEQ ID NO: 40); 7.26.4 (SEQ ID NO: 44); and 9.8.2
(SEQ ID NO: 48); 6.22.2-mod (SEQ ID NO: 54);
6.34.2-mod (SEQ ID NO: 58); 6.67.1-mod (SEQ ID NO:
62); 6.77.1-mod (SEQ ID NO: 66); and 7.26.4-mod (SEQ
ID NO: 68); or (c) the heavy chain of (a) and the
light chain of (b). Another aspect of the invention is
the use of the heavy and/or light chain of said
anti-MAdCAM antibody or the variable region or other
antigen-binding portion thereof, or nucleic acid
molecules encoding any of the foregoing and a
pharmaceutically acceptable carrier. This aspect of
the invention includes the use of fragments of any of
the foregoing antibodies, including but not limited to
Fab fragments, F(ab')2 fragments, single-chain Fv
(scFv) fragments. Preferably, the anti-MAdCAM antibody
is a human inhibitory anti-MAdCAM antibody selected
from 1.7.2, 1.8.2, 6.14.2, 6.22.2, 6.34.2, 6.67.1,
6.73.2, 6.77.1, 7.16.6, 7.20.5, 7.26.4, 9.8.2,
6.22.2-mod, 6.34.2-mod, 6.67.1-mod, 6.77.1-mod or
7.26.4-mod as described in WO 2005/067620. Preferably,
the anti-MAdCAM antibody comprises a light chain
comprising an amino acid sequence selected from SEQ ID
NO: 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 54,
58, 62, 66 or 68 as shown in WO 2005/067620 (with or
without the signal sequence) or the variable region of
any one of said amino acid sequences, or one or more
CDRs from these amino acid sequences. The anti-MAdCAM
antibody preferably comprises a heavy chain comprising
an amino acid sequence selected from SEQ ID NO: 2, 6 ,
10, 14, 18, 22, 26, 30, 34, 38, 42, 46, 52, 56, 60 or
64 as shown in WO 2005/067620 (with or without the
signal sequence) or the amino acid sequence of the
variable region, or of one or more CDRs from said
amino acid sequences. The anti- MAdCAM antibody
preferably is a human anti-MAdCAM antibody comprising
the amino acid sequence from the beginning of the CDR1
to the end of the CDR3 of any one of the
above-mentioned sequences. The anti-MAdCAM antibody
used in the invention can also be an anti-MAdCAM
antibody comprising one or more FR regions of any of
the above-mentioned sequences. The anti-MAdCAM
antibody used in the invention can also include an
anti-MAdCAM antibody comprising one of the
afore-mentioned amino acid sequences in which one or
more modifications have been made. For example,
cysteines in the antibody, which may be chemically
reactive, are substituted with another residue, such
as, without limitation, alanine or serine. The
substitution can be at a non-canonical cysteine or at
a canonical cysteine. The substitution can be made in
a CDR or framework region of a variable domain or in
the constant domain of an antibody. An amino acid
substitution may also be made to eliminate potential
proteolytic sites in the antibody. Such sites may
occur in a CDR or framework region of a variable
domain or in the constant domain of anantibody.
Substitution of cysteine residues and removal of
proteolytic sites may decrease the heterogeneity in
the antibody product. Asparagine-glycine pairs, which
form potential deamidation sites, may be eliminated by
altering one or both of the residues. An amino acid
substitution may be made to add or to remove potential
glycosylation sites in the variable region of an
antibody used in the invention. The C-terminal lysine
of the heavy chain of the anti-MAdCAM antibody used
the invention may be cleaved. The heavy and light
chains of the anti-MAdCAM antibodies may optionally
include a signal sequence. 



Twelve preferred inhibitory human anti-MAdCAM
monoclonal antibodies for use in the invention (1.7.2,
1.8.2, 6.14.2, 6.22.2, 6.34.2, 6.67.1, 6.73.2, 6.77.1,
7.16.6, 7.20.5, 7.26.4 and 9.8.2) are described in
detail in WO 2005/067620, herein incorporated fully by
reference. Class and Subclass of anti-MAdCAM
Antibodies The antibody may be an IgG, an IgM, an IgE,
an IgA or an IgD molecule. Preferably the antibody is
an IgG class and is an IgG1, IgG2, IgG3 or IgG4
subclass. More preferably, the anti-MAdCAM antibody is
subclass IgG2.or IgG4. More preferably, the
anti-MAdCAM antibody is the same class and subclass as
antibody 1.7.2, 1.8.2, 7.16.6, 7.20.5, 7.26.4,
6.22.2-mod, 6.34.2-mod, 6.67.1-mod, 6.77.1-mod or
7.26.4- mod which is IgG2, or 6.14.2, 6.22.2, 6.34.2,
6.67.1, 6.73.2, 6.77.1 or 9.8.2, which is IgG4 as
described in WO2005/067620. The class and subclass of
anti-MAdCAM antibodies may be determined by any method
known in the art. In general, the class and subclass
of an antibody may be determined using antibodies that
are specific for a particular class and subclass of
antibody. Such antibodies are available commercially.
ELISA, Western Blot as well as other techniques can
determine the class and subclass. Alternatively, the
class and subclass may be determined by sequencing all
or a portion of the constant domains of the heavy
and/or light chains of the antibodies, comparing their
amino acid sequences to the known amino acid sequences
of various classes and subclasses of immunoglobulins,
and determining the class and subclass of the
antibodies as the class showing the highest sequence
identity. Species and Molecule Selectivity The
anti-MAdCAM antibody used in the invention
demonstrates both species and molecule selectivity.
The anti-MAdCAM antibody may bind to human, cynomolgus
or dog MAdCAM. Other anti-MAdCAM antibodies used in
the invention do not bind to a New World monkey
species such as a marmoset. One may determine the
species selectivity for the anti-MAdCAM antibody using
methods well known in the art. For instance, one may
determine species selectivity using Western blot,
FACS, ELISA or immunohistochemistry. In a preferred
embodiment, one may determine the species selectivity
using immunohistochemistry. An anti-MAdCAM antibody
used in the invention that specifically binds MAdCAM
has selectivity for MAdCAM over VCAM, fibronectin or
any other antigen that is at least 10 fold, preferably
at least 20, 30,40, 50, 60, 70, 80 or 90 fold, most
preferably at least 100 fold. Preferably the
anti-MAdCAM antibody does not exhibit any appreciable
binding to VCAM, fibronectin or any other antigen
other than MAdCAM. One may determine the selectivity
of the anti-MAdCAM antibody for MAdCAM using methods
well known in the art following the teachings of the
specification. For instance, one may determine the
selectivity using Western blot, FACS, ELISA, or
immunohistochemistry. Binding Affinity of anti-MAdCAM
antibodies to MAdCAM The anti-MAdCAM antibodies used
in the invention preferably specifically bind to
MAdCAM with high affinity. One anti-MAdCAM antibody
used in the invention specifically binds to MAdCAM
with a Kd of 3 x 10"8 M or less, as measured by
surface plasmon resonance, such as BIAcore.
Preferably, the antibody specifically binds to MAdCAM
with a Kd of 1 x 10"8 or less or 1 x 10"9 M or less.
More preferably, the antibody specifically binds to
MAdCAM with a Kd or 1 x 10"10 M or less. An antibody
used in the invention specifically binds to MAdCAM
with a Kd of 2.66 x 10"10M or less, 2.35 x 10"11M or
less or 9 x 10"12M or less. Preferably, the antibody
specifically binds to MAdCAM with a i or 1 x 10"11 M
or less. Preferably, the antibody specifically binds
to MAdCAM with substantially the same Kd as an
antibody selected from 1.7.2, 1.8.2, 6.14.2, 6.22.2,
6.34.2, 6.67.1, 6.73.2, 6.77.1, 7.16.6, 7.20.5,
7.26.4, 9.8.2, 6.22.2-mod, 6.34.2-mod, 6.67.1-mod,
6.77.1-mod or7.26.4-mod as described in WO
2005/067620. An antibody with "substantially the same
Kd" as a reference antibody has a Kd that is  100 pM,
preferably  50 pM, more preferably  20 pM, still more
preferably  10 pM,  5 pM or  2 pM, compared to the Kd
of the reference antibody in the same experiment.
Preferably, the antibody binds to MAdCAM with
substantially the same Kd as an antibody that
comprises one or more variable domains or one or more
CDRs from an antibody selected from 1.7.2, 1.8.2,
6.14.2, 6.22.2, 6.34.2, 6.67.1, 6.73.2, 6.77.1,
7.16.6, 7.20.5, 7.26.4, 9.8.2, 6.22.2-mod, 6.34.2-mod,
6.67.1-mod, 6.77.1-mod or 7.26.4-mod as described in
WO 2005/067620. Preferably, the antibody binds to
MAdCAM with substantially the same Kd as an antibody
that comprises one of the amino acid sequences
selected from SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16,
18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42,
44, 46 48, 52, 54, 56, 58, 62, 64, 66 or 68 as
described in WO 2005/067620 (with or without the
signal sequence), or the variable domain thereof.
Preferably, the antibody binds to MAdCAM with
substantially the same Kd as an antibody that
comprises one or more CDRs from an antibody that
comprises an amino acid sequence selected from SEQ ID
NOS: 2, 4 , 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26,
28, 30, 32, 34, 36, 38, 40, 42, 44, 46 48, 52, 54, 56,
58, 62, 64, 66 or 68 as described in WO 2005/067620.
The binding affinity of an anti-MAdCAM antibody to
MAdCAM may be determined by any method known in the
art. In one embodiment, the binding affinity can be
measured by competitive ELISAs1 RIAs or surface
plasmon resonance, such as BIAcore. In a more
preferred embodiment, the binding affinity is measured
by surface plasmon resonance. In an even more
preferred embodiment, the binding affinity and
dissociation rate is measured using a BIAcore. An
example of determining binding affinity can be found
in WO2005/067620.Half-Life of Anti-MAdCAM Antibodies
The anti-MAdCAM antibody used in the invention has a
half-life of at least one day in vitro or in vivo.
Preferably, the antibody or portion thereof has a
half-life of at least three days. More preferably, the
antibody or portion thereof has a half-life of four
days or longer. Even more preferably, the antibody or
portion thereof has a half-life of eight days or
longer. The antibody or antigen-binding portion
thereof used in the invention may also be derivatized
or modified such that it has a longer half-life, as
discussed below. In another preferred embodiment, the
antibody may contain point mutations to increase serum
half life, such as described WO 00/09560. The antibody
half-life may be measured by any means known to one
having ordinary skill in the art. For instance, the
antibody half life may be measured by Western blot,
ELISA or RIA over an appropriate period of time. The
antibody half-life may be measured in any appropriate
animal, such as a primate, e.g., cynomolgus monkey, or
a human. Identification of MAdCAM Epitopes Recognized
by Anti-MAdCAM Antibody The invention also provides
the use of a human anti-MAdCAM antibody that binds the
same antigen or 



epitope as a human anti-MAdCAM antibody provided
herein. Further, the invention provides the use of a
human anti-MAdCAM antibody that competes or
cross-competes with a human anti-MAdCAM antibody.
Preferably, the human anti-MAdCAM antibody is 1.7.2,
1.8.2, 6.14.2, 6.22.2, 6.34.2, 6.67.1, 6.73.2, 6.77.1,
7.16.6, 7.20.5, 7.26.4, 9.8.2, 6.22.2-mod, 6.34.2-mod,
6.67.1-mod, 6.77.1-mod or 7.26.4-mod as disclosed in
WO 2005/067620. Preferably, the human anti-MAdCAM
antibody comprises one or more variable domains or one
or more CDRs from an antibody selected from 1.7.2,
1.8.2, 6.14.2, 6.22.2, 6.34.2, 6.67.1, 6.73.2, 6.77.1,
7.16.6, 7.20.5, 7.26.4, 9.8.2, 6.22.2-mod, 6.34.2-mod,
6.67.1-mod, 6.77.1- mod or 7.26.4-mod. Preferably, the
human anti-MAdCAM antibody comprises one of the amino
acid sequences selected from SEQ ID NOS: 2, 4, 6, 8,
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34,
36, 38, 40, 42, 44, 46 48, 52, 54, 56, 58, 62, 64, 66
or 68 in WO 2005/067620 (with or without the signal
sequence), or a variable domain thereof. Preferably,
the human anti-MAdCAM antibody comprises one or more
CDRs from an antibody that comprises one of the amino
acid sequences selected from SEQ ID NOS: 2, 4, 6 , 8,
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34,
36, 38, 40, 42, 44, 46 48, 52, 54, 56, 58, 62, 64, 66
or 68 of WO 2005/067620. One may determine whether an
anti-MAdCAM antibody binds to the same antigen as
another anti- MAdCAM antibody using a variety of
methods known in the art. For instance, one can use a
known anti- MAdCAM antibody to capture the antigen ,
elute the antigen from the anti-MAdCAM antibody, and
then determine whether the test antibody will bind to
the eluted antigen. One may determine whether an
antibody competes with an anti-MAdCAM antibody by
binding the anti-MAdCAM antibody to MAdCAM under
saturating conditions, and then measuring the ability
of the test antibody to bind to MAdCAM. If the test
antibody is able to bind to the MAdCAM at the same
time as the anti-MAdCAM antibody, then the test
antibody binds to a different epitope than the anti-
MAdCAM antibody. However, if the test antibody is not
able to bind to the MAdCAM at the same time, then the
test antibody competes with the human antiMAdCAM
antibody. This experiment may be performed using
ELlSA, or surface plasmon resonance or, preferably,
BIAcore. To test whether an anti-MAdCAM antibody
cross-competes with another anti- MAdCAM antibody, one
may use the competition method described above in two
directions, i.e. determining if the known antibody
blocks the test antibody and vice versa. Light and
Heavy Chain Gene Usage The invention also provides the
use of an anti-MAdCAM antibody that comprises a light
chain variable region encoded by a human K gene.
Preferably, the light chain variable region is encoded
by a human V K A2, A3, A26, B3, 012 or 0 18 gene
family. Preferably, the light chain comprises no more
than eleven, no more than six or no more than three
amino acid substitutions from the germline human V K
A2, A3, A26, B3, 012 or 018 sequence. Preferably, the
amino acid substitutions are conservative
substitutions. Preferably, the VL of the anti-MAdCAM
antibody contains the same mutations, relative to the
germline amino acid sequence, as any one or more of
the VL of antibodies 1.7.2, 1.8.2, 6.14.2, 6.22.2,
6.34.2, 6.67.1, 6.73.2, 6.77.1, 7.16.6, 7.20.5,
7.26.4, 9.8.2, 6.22.2-mod, 6.34.2-mod, 6.67.1-mod,
6.77.1-mod or 7.26.4-mod described in WO 2005/067620.
The invention includes the use of an anti-MAdCAM
antibody that utilizes the same human V K and human JK
genes as an exemplified antibody. The antibody may
comprise one or more of the same mutations from
germline as one or more exemplified antibodies, or the
antibody may comprise different substitutions at one
or more of the same positions as one or more of the
exemplified antibodies. For example, the VL of the
anti-MAdCAM antibody may contain one or more amino
acid substitutions that are the same as those present
in antibody 7.16.6, and another amino acid
substitution that is the same as antibody 7.26.4. In
this manner, one can mix and match different features
of antibody binding in order to alter, e.g., the
affinity of the antibody for MAdCAM or its
dissociation rate from the antigen. The mutations may
be made in the same position as those found in any one
or more of the VL of antibodies 1.7.2, 1.8.2, 6.14.2,
6.22.2, 6.34.2, 6.67.1, 6.73.2, 6.77.1, 7.16.6,
7.20.5, 7.26.4, 9.8.2, 6.22.2-mod, 6.34.2-mod,
6.67.1-mod, 6.77.1-mod or 7.26.4-mod, but conservative
amino acid substitutions are made rather than using
the same amino acid. For example, if the amino acid
substitution compared to the germline in one of the
antibodies 1.7.2, 1.8.2, 6.14.2, 6.22.2, 6.34.2,
6.67.1, 6.73.2, 6.77.1, 7.16.6, 7.20.5, 7.26.4, 9.8.2,
6.22.2-mod, 6.34.2-mod, 6.67.1-mod, 6.77.1-mod or
7.26.4- mod is glutamate, one may conservatively
substitute aspartate. Similarly, if the amino acid
substitution is serine, one may conservatively
substitute threonine. The light chain of the
anti-MAdCAM antibody may comprise an amino acid
sequence that is the same as the amino acid sequence
of the VL of 1.7.2, 1.8.2, 6.14.2, 6.22.2, 6.34.2,
6.67.1, 6.73.2, 6.77.1, 7.16.6, 7.20.5, 7.26.4, 9.8.2,
6.22.2-mod, 6.34.2-mod, 6.67.1-mod, 6.77.1-mod or
7.26.4-mod. The light chain preferably comprises amino
acid sequences that are the same as the CDR regions of
the light chain of 1.7.2, 1.8.2, 6.14.2, 6.22.2,
6.34.2, 6.67.1, 6.73.2, 6.77.1, 7.16.6, 7.20.5,
7.26.4, 9.8.2, 6.22.2-mod, 6.34.2-mod, 6.67.1-mod,
6.77.1-mod or 7.26.4-mod. The light chain may comprise
an amino acid sequence with at least one CDR region of
the light chain of 1.7.2, 1.8.2, 6.14.2, 6.22.2,
6.34.2, 6.67.1, 6.73.2, 6.77.1, 7.16.6, 7.20.5,
7.26.4, 9.8.2, 6.22.2-mod, 6.34.2-mod, 6.67.1-mod,
6.77.1-mod or 7.26.4- mod. The light chain may
comprise amino acid sequences with CDRs from different
light chains that usethe same Vic and JK genes.
Preferably the CDRs from different light chains are
obtained from 1.7.2, 1.8.2, 6.14.2, 6.22.2, 6.34.2,
6.67.1, 6.73.2, 6.77.1, 7.16.6, 7.20.5, 7.26.4, 9.8.2,
6.22.2-mod, 6.34.2-mod, 6.67.1-mod, 6.77.1-mod or
7.26.4-mod. Preferably the light chain comprises an
amino acid sequence selected from SEQ ID NOS: 4, 8,
12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 54, 58, 62,
64, 66 or 68 of WO 2005/067620 with or without the
signal sequence. Preferably the light chain comprises
an amino acid sequence encoded by a nucleotide
sequence selected from SEQ ID NOS: 3, 7, 11, 15, 19,
23, 27, 31, 35, 39, 43, 47, 53, 57, 6 1, 65 or 67 of
WO 2005/067620 (with or without the signal sequence),
or a nucleotide sequence that encodes an amino acid
sequence having 1-11 amino acid insertions, deletions
or substitutions therefrom. Preferably, the amino acid
substitutions are conservative amino acid
substitutions. The antibody or portion thereof may
comprise a lambda light chain. The present invention
also provides the use of an anti-MAdCAM antibody or
portion thereof that comprises a human VH gene
sequence or a sequence derived from a human VH gene.
The heavy chain amino acid sequence may be derived
from a human VH 1-18, 3-15, 3-21, 3-23, 3-30, 3-33 or
4-4 gene family. Preferably, the heavy chain comprises
no more than fifteen, no more than six or no more than
three amino acid changes from germline human VH 1-18,
3-15, 3-21, 3-23, 3-30, 3-33 or 4-4 gene sequence. SEQ
ID NOS: 2 , 6, 10, 14, 18, 22, 26, 30, 34, 38, 42 and
46 disclosed in WO2005/067620 provide the 



amino acid sequences of the full-length heavy chains
of twelve anti-MAdCAM antibodies for use in the
invention. All SEQ ID Nos referred to herein relate to
the sequences actually disclosed in WO2005/067620.
Preferably, the VH of the anti-MAdCAM antibody
contains the same mutations, relative to the germline
amino acid sequence, as any one or more of the VH of
antibodies 1.7.2, 1.8.2, 6.14.2, 6.22.2, 6.34.2,
6.67.1, 6.73.2, 6.77.1, 7.16.6, 7.20.5, 7.26.4, 9.8.2,
6.22.2-mod, 6.34.2-mod, 6.67.1-mod, 6.77.1-mod or
7.26.4-mod. Similar to that discussed above, the
antibody comprises one or more of the same mutations
from germline as one or more exemplified antibodies.
The antibody may also comprise different substitutions
at one or more of the same positions as one or more of
the exemplified antibodies. For example, the VH of the
anti-MAdCAM antibody may contain one or more amino
acid substitutions that are the same as those present
in antibody 7.16.6, and another amino acid
substitution that is the same as antibody 7.26.4. In
this manner, one can mix and match different features
of antibody binding in order to alter, e.g., the
affinity of the antibody for MAdCAM or its
dissociation rate from the antigen. An amino acid
substitution compared to germline may be made at the
same position as a substitution from germline as found
in any one or more of the VH of reference antibody
1.7.2, 1.8.2, 6.14.2, 6.22.2, 6.34.2, 6.67.1, 6.73.2,
6.77.1, 7.16.6, 7.20.5, 7.26.4, 9.8.2, 6.22.2-mod,
6.34.2-mod, 6.67.1-mod, 6.77.1-mod or 7.26.4- mod, but
the position is substituted with a different residue,
which is a conservative substitution compared to the
reference antibody.Preferably the heavy chain of the
anti-MAdCAM antibody used in the invention comprises
an amino acid sequence that is the same as the amino
acid sequence of the VH of 1.7.2, 1.8.2, 6.14.2,
6.22.2, 6.34.2, 6.67.1, 6.73.2, 6.77.1, 7.16.6,
7.20.5, 7.26.4, 9.8.2, 6.22.2-mod, 6.34.2-mod,
6.67.1-mod, 6.77.1-mod or 7.26.4-mod. More preferably,
the heavy chain comprises amino acid sequences that
are the same as the CDR regions of the heavy chain of
1.7.2, 1.8.2, 6.14.2, 6.22.2, 6.34.2, 6.67.1, 6.73.2,
6.77.1, 7.16.6, 7.20.5, 7.26.4, 9.8.2, 6.22.2-mod,
6.34.2-mod, 6.67.1-mod, 6.77.1-mod or 7.26.4-mod.
Preferably, the heavy chain comprises an amino acid
sequence from at least one CDR region of the heavy
chain of 1.7.2, 1.8.2, 6.14.2, 6.22.2, 6.34.2, 6.67.1,
6.73.2, 6.77.1, 7.16.6, 7.20.4, 7.26.4, 9.8.2,
6.22.2-mod, 6.34.2-mod, 6.67.1-mod, 6.77.1-mod or
7.26.4-mod, or the heavy chain may comprise amino acid
sequences with CDRs from different heavy chains.
Preferably, the CDRs from different heavy chains are
obtained from 1.7.2, 1.8.2, 6.14.2, 6.22.2, 6.34.2,
6.67.1, 6.73.2, 6.77.1, 7.16.6, 7.20.5, 7.26.4, 9.8.2,
6.22.2-mod, 6.34.2-mod, 6.67.1-mod, 6.77.1-mod or
7.26.4-mod. Preferably, the heavy chain comprises an
amino acid sequence selected from SEQ ID NOS: 2, 6,
10, 14, 18, 22, 26, 30, 34, 38, 42, 46, 52, 56, 60 or
64 of WO 2005/067620 with or without the signal
sequence. The heavy chain may also comprise an amino
acid sequence encoded by a nucleotide sequence
selected from SEQ ID NOS: 1, 5, 9, 13, 17, 2 1, 25,
29, 33, 37, 4 1, 45, 5 1, 55, 59 or 63 of WO
2005/067620, or a nucleotide sequence that encodes an
amino acid sequence having 1-15 amino acid insertions,
deletions or substitutions therefrom. The
substitutions are preferably conservative amino acid
substitutions. Nucleic Acids. Vectors. Host Cells and
Recombinant Methods of Making Antibodies The nucleic
acids, vectors, host cells and recombinant methods of
making these antibodies are described in WO
2005/067620. Derivatized and Labeled Antibodies An
antibody or antibody portion of the invention can be
derivatized or linked to another molecule (e.g.,
another peptide or protein). In general, the
antibodies or portions thereof are derivatized such
that the MAdCAM binding is not affected adversely by
the derivatization or labeling. Accordingly, the
antibodies and antibody portions used in the invention
are intended to include both intact and modified forms
of the human anti-MAdCAM antibodies described herein.
For example, an antibody or antibody portion used in
the invention can be functionally linked (by chemical
coupling, genetic fusion, noncovalent association or
otherwise) to one or more other molecular entities,
such as another antibody (e.g., a bispecific antibody
or a diabody), a detection agent, a cytotoxic agent, a
pharmaceutical agent, and/or a protein or peptide that
can mediate association of the antibody or antibody
portion with another molecule (such as a streptavidin
core region or a polyhistidine tag). One type of
derivatized antibody is produced by crosslinking two
or more antibodies (of the same type or of different
types, e.g., to create bispecific antibodies).
Suitable crosslinkers include those that are
heterobifunctional, having two distinctly reactive
groups separated by an appropriate spacer (e.g.,
m-maleimidobenzoyl-N-hydroxysuccinimide ester) or
homobifunctional (e.g., disuccinimidyl suberate). Such
linkers are available from Pierce Chemical Company,
Rockford, III.Another type of derivatized antibody is
a labeled antibody. Useful detection agents with which
an antibody or antibody portion of the invention may
be derivatized include fluorescent compounds,
including fluorescein, fluorescein isothiocyanate,
rhodamine, 5-dimethylamine-1-napthalenesulfonyl
chloride, phycoerythrin, lanthanide phosphors and the
like. An antibody may also be labeled with enzymes
that are useful for detection, such as horseradish
peroxidase, b-galactosidase, luciferase, alkaline
phosphatase, glucose oxidase and the like. When an
antibody is labeled with a detectable enzyme, it is
detected by adding additional reagents that the enzyme
uses to produce a reaction product that can be
dfecemed. For example, when the agent horseradish
peroxidase is present, the addition of hydrogen
peroxide and diaminobenzidine leads to a colored
reaction product, which is detectable. An antibody may
also be labeled with biotin, and detected through
indirect measurement of avidin or streptavidin
binding. An antibody may be labeled with a magnetic
agent, such as gadolinium. An antibody may also be
labeled with a predetermined polypeptide epitope
recognized by a secondary reporter (e.g., leucine
zipper pair sequences, binding sites for secondary
antibodies, metal binding domains, epitope tags). In
some embodiments, labels are attached by spacer arms
of various lengths to reduce potential steric
hindrance. An anti-MAdCAM antibody may also be labeled
with a radiolabeled amino acid. The radiolabel may be
used for both diagnostic and therapeutic purposes. For
instance, the radiolabel may be used to detect
MAdCAM-expressing tissues by x-ray or other diagnostic
techniques. Further, the radiolabel may be used
therapeutically as a toxin for diseased tissue or
MAdCAM expressing tumors. Examples of labels for
polypeptides include, but are not limited to, the
following radioisotopes or radionuclides - 3H, 14C,
15N, 35S1 90Y1 99Tc 111 In1 125I1 



131 I. An anti-MAdCAM antibody may also be derivatized
with a chemical group such as polyethylene glycol
(PEG), a methyl or ethyl group, or a carbohydrate
group. These groups may be useful to improve the
biological characteristics of the antibody, e.g., to
increase serum half-life or to increase tissue
binding. This methodology would also apply to any
antigen-binding fragments or versions of anti-MAdCAM
antibodies. Pharmaceutical Compositions and Kits In a
further aspect, the invention provides compositions
comprising an inhibitory human anti-MAdCAM antibody
and methods for treating subjects with such
compositions. In some embodiments, the subject of
treatment is human. In other embodiments, the subject
is a veterinary subject. In some embodiments, the
veterinary subject is a dog or a non-human primate.
Treatment may involve administration of one or more
inhibitory anti-MAdCAM monoclonal antibodies, or
antigen-binding fragments thereof, alone or with a
pharmaceutically acceptable carrier. Inhibitory anti-
MAdCAM antibodies and compositions comprising them,
can be administered in combination with one or more
other therapeutic, diagnostic or prophylactic agents.
Additional therapeutic agents include anti
inflammatory or immunomodulatory agents. These agents
include, but are not limited to, the topical and oral
corticosteroids such as prednisolone,
methylprednisolone, NCX-1015 or budesonide;
theaminosalicylates such as mesalazine, olsalazine,
balsalazide or NCX-456; the class of immunomodulators
such as azathioprine, 6-mercaptopurine, methotrexate,
cyclosporin, FK506, IL-10 (llodecakin), IL-11
(Oprelevkin), IL-12, MIF/CD74 antagonists, CD40
antagonists, such as TNX-100/5- D12, OX40L
antagonists, GM-CSF, pimecrolimus or rapamycin; the
class of anti-TNF a agents such as infliximab,
adalimumab, CDP-870, onercept, etanercept; the class
of anti-inflammatory agents, such as PDE-4 inhibitors
(roflumilast, etc), TACE inhibitors (DPC-333, RDP-58,
etc) and ICE inhibitors (VX-740, etc) as well as IL-2
receptor antagonists, such as daclizumab, the class of
selective adhesion molecule antagonists, such as
natalizumab, MLN-02, or alicaforsen, classes of
analgesic agents such as, but not limited to, COX-2
inhibitors, such as rofecoxib, valdecoxib, celecoxib,
P/Q-type voltage sensitive channel (a2d) modulators,
such as gabapentin and pregabalin, NK-1 receptor
antagonists, cannabinoid receptor modulators, and
delta opioid receptor agonists, as well as
anti-neoplastic, anti-tumor, anti-angiogenic or
chemotherapeutic agents Such additional agents may be
included in the same composition or administered
separately. As used herein, "pharmaceutically
acceptable carrier" means any and all solvents,
dispersion media, coatings, antibacterial and
antifungal agents, isotonic and absorption enhancing
or delaying agents, and the like that are
physiologically compatible. Some examples of
pharmaceutically acceptable carriers are water,
saline, phosphate buffered saline, acetate buffer with
sodium chloride, dextrose, glycerol, Polyethylene
glycol, ethanol and the like, as well as combinations
thereof. In many cases, it will be preferable to
include isotonic agents, for example, sugars,
polyalcohols such as mannitoi, sorbitol, or sodium
chloride in the composition. Additional examples of
pharmaceutically acceptable substances are
surfectants, wetting agents or minor amounts of
auxiliary substances such as wetting or emulsifying
agents, preservatives or buffers, which enhance the
shelf life or effectiveness of the antibody. The
compositions used in this invention may be in a
variety of forms, for example, liquid, semi-solid and
solid dosage forms, such as liquid solutions (e.g.,
injectable and infusible solutions), dispersions or
suspensions, tablets, pills, lyophilized cake, dry
powders, liposomes and suppositories. The preferred
form depends on the intended mode of administration
and therapeutic application. Typical preferred
compositions are in the form of injectable or
infusible solutions, such as compositions similar to
those used for passive immunization of humans. The
preferred mode of administration is parenteral (e.g.,
intravenous, subcutaneous, intraperitoneal,
intramuscular, intradermal). In a preferred
embodiment, the antibody is administered by
intravenous infusion or injection. In another
preferred embodiment, the antibody is administered by
intramuscular, intradermal or subcutaneous injection.
If desired, the antibody may be administered by using
a pump, enema, suppository, or indwelling reservoir or
such like. Therapeutic compositions typically must be
sterile and stable under the conditions of manufacture
and storage. The composition can be formulated as a
solution, lyophilized cake, dry powder, microemulsion,
dispersion, liposome, or other ordered structure
suitable to high drug concentration. Sterile
injectable solutions can be prepared by incorporating
the anti-MAdCAM antibody in the required amount in an
appropriate solvent with one or a combination of
ingredients enumerated above, as required, followed by
sterilization. In the case of sterile powders for the
preparation of sterile injectable solutions, the
preferredmethods of preparation are vacuum drying and
freeze-drying that yields a powder of the active
ingredient plus any any additional desired ingredient
from a previously sterile solution thereof. Generally,
dispersions are prepared by incorporating the active
compound into a sterile vehicle that contains a basic
dispersion medium and the required other ingredients
from those enumerated above. The desired
characteristics of a solution can be maintained, for
example, by the use of surfactants and the required
particle size in the case of dispersion by the use of
surfactants, phospholipids and polymers. Prolonged
absorption of injectable compositions can be brought
about by including in the composition an agent that .
delays absorption, for example, monostearate salts,
polymeric materials, oils and gelatin. The antibodies
of the present invention can be administered by a
variety of methods known in the art, although for many
therapeutic applications, the preferred route/mode of
administration is subcutaneous, > intramuscular,
intradermal or intravenous infusion. As will be
appreciated by the skilled artisan, the route and/or
mode of administration will vary depending upon the
desired results. In certain embodiments, the antibody
compositions may be prepared with a carrier that will
protect the antibody against rapid release, such as a
controlled release formulation, including implants,
transdermal patches, and microencapsulated delivery
systems. Biodegradable, biocompatible polymers can be
used, such as ethylene vinyl acetate, polyanhydrides,
polyglycolic acid, collagen, polyorthoesters, and
polylactic acid. Many methods for the preparation of
such formulations are patented or generally known to
those skilled in the art. See, e.g., Sustained and
Controlled Release Drug Delivery Systems (J. R.
Robinson, ed., Marcel Dekker, Inc., New York (1978)).
In certain embodiments, an anti-MAdCAM antibody of the
invention can be orally administered, for example,
with an inert diluent or an assimilable edible
carrier. The compound (and other ingredients, if
desired) can also be enclosed in a hard or soft shell
gelatin capsule, compressed into tablets, or
incorporated directly into the subject's diet. For
oral therapeutic administration, the anti-MAdCAM 



antibodies can be incorporated with excipients and
used in the form of ingestible tablets, buccal
tablets, troches, capsules, elixirs, suspensions,
syrups, wafers, and the like. To administer a compound
of the invention by other than parenteral
administration, it may be necessary to coat the
compound with, or co-administer the compound with, a
material to prevent its inactivation. The compositions
of the invention may include a "therapeutically
effective amount" or a "prophylactically effective
amount" of an antibody or antigen-binding portion of
the invention. A "therapeutically effective amount"
refers to an amount effective, at dosages and for
periods of time necessary, to achieve the desired
therapeutic result. A therapeutically effective amount
of the antibody or antibody portion may vary according
to factors such as the disease state, age, sex, and
weight of the individual, and the ability of the
antibody or antibody portion to elicit a desired
response in the individual. A therapeutically
effective amount is also one in which any toxic or
detrimental effects of the antibody or antibody
portion are outweighed by the therapeutically
beneficial effects. A "prophylactically effective
amount" refers to an amount effective, at dosages and
for periods of time necessary, to achieve the desired
prophylacticresult. Typically, since a prophylactic
dose is used in subjects prior to or at an earlier
stage of disease, the prophylactically effective
amount may be less than the therapeutically effective
amount. Dosage regimens can be adjusted to provide the
optimum desired response (e.g., a therapeutic or
prophylactic response). For example, a single bolus
can be administered, several divided doses can be
administered over time or the dose can be
proportionally reduced or increased as indicated by
the exigencies of the therapeutic situation. It is
especially advantageous to formulate parenteral
compositions in dosage unit form for ease of
administration and uniformity of dosage. Dosage- unit
form as used herein refers to physically discrete
units suited as unitary dosages for the mammalian
subjects to be treated; each unit containing a
pre-determined quantity of active compound calculated
to produce the desired therapeutic effect in
association with the required pharmaceutical carrier.
The specification for the dosage unit forms of the
invention are dictated by and directly dependent on
(a) the unique characteristics of the anti-MAdCAM
antibody or portion thereof and the particular
therapeutic or prophylactic effect to be achieved, and
(b) the limitations inherent in the art of compounding
such an antibody for the treatment of sensitivity in
individuals. An exemplary, non-limiting range for a
therapeutically or prophylactically effective amount
of an antibody or antibody portion of the invention is
0.025 to 50 mg/kg, more preferably 0.1 to 50 mg/kg,
more preferably 0.1-25, 0.1 to 10 or 0.1 to 3 mg/kg.
In some embodiments, a formulation contains 5 mg/mL of
antibody in a buffer of 20 mM sodium acetate, pH 5.5,
140 mM NaCI, and 0.2 mg/mL polysorbate 80. In other
embodiments, a formulation contains 10 mg/ml of
antibody in 2.73 mg/ml of sodium acetate trihydrate,
45 mg/ml of mannitoi, 0.02 mg/ml of disodium EDTA
dihydrate, 0.2 mg/ml of polysorbate 80, adjusted to pH
5.5 with glacial acetic acid, e.g. for intravenous
use. In other embodiments, a formulation contains 50
mg/ml of antibody, 2.73 mg/ml of sodium acetate
trihydrate, 45 mg/ml of mannitoi, 0.02 mg/ml of
disodium EDTA dihydrate, 0.4 mg/ml of polysorbate 80,
adjusted to pH 5.5 with glacial acetic acid, e.g. for
subcutaneous or intradermal use. It is to be noted
that dosage values may vary with the type and severity
of the condition to be alleviated. It is to be further
understood that for any particular subject, specific
dosage regimens should be adjusted over time according
to the individual need and the professional judgment
of the person administering or supervising the
administration of the compositions, and that dosage
ranges set forth herein are exemplary only and are not
intended to limit the scope or practice of the claimed
composition. In one embodiment, the antibody is
administered in a formulation as a sterile aqueous
solution having a pH that ranges from about 5.0 to
about 6.5 and comprising from about 1 mg/ml to about
200 mg/ml of antibody, from about 1 millimolar to
about 100 millimolar of histidine buffer, from about
0.01 mg/ml to about 10 mg/ml of polysorbate 80, from
about 100 millimolar to about 400 millimolar of
trehalose, and from about 0.01 millimolar to about 1.0
millimolar of disodium EDTA dihydrate. Another aspect
of the present invention provides kits comprising an
anti-MAdCAM antibody or antibody portion of the
invention or a composition comprising such an
antibody. A kit may include, in addition to the
antibody or composition, diagnostic or therapeutic
agents. A kit can also include instructions for usein
a diagnostic or therapeutic method. In a preferred
embodiment, the kit includes the antibody or a
composition comprising it and a diagnostic agent that
can be used in a method described below. In another
preferred embodiment, the kit includes the antibody or
a composition comprising it and one or more
therapeutic agents that can be used in a method
described below. Gene Therapy The antibodies used in
the invention can be administered to a patient in need
thereof via gene therapy. The therapy may be either in
vivo or ex vivo. In a preferred embodiment, nucleic
acid Tnolecules encoding both a heavy chain and a
light chain are administered to a patient. In a more
preferred embodiment, the nucleic acid molecules are
administered such that they are stably integrated into
chromosomes of B cells because these cells are
specialized for producing antibodies. In a preferred
embodiment, precursor B cells are transfected or
infected ex vivo and re-transplanted into a patient in
need thereof. In another embodiment, precursor B cells
or other cells are infected in vivo using a
recombinant virus known to infect the cell type of
interest. Typical vectors used for gene therapy
include liposomes, plasmids and viral vectors.
Exemplary viral vectors are retroviruses, adenoviruses
and adeno-associated viruses. After infection either
in vivo or ex vivo, levels of antibody expression can
be monitored by taking a sample from the treated
patient and using any immunoassay known in the art or
discussed herein. In a preferred embodiment, the gene
therapy method comprises the steps of administering an
isolated nucleic acid molecule encoding the heavy
chain or an antigen-binding portion thereof of an
anti-MAdCAM antibody and expressing the nucleic acid
molecule. In another embodiment, the gene therapy
method comprises the steps of administering an
isolated nucleic acid molecule encoding the light
chain or an antigen-binding portion thereof of an
anti-MAdCAM antibody and expressing the nucleic acid
molecule. In a more preferred method, the gene therapy
method comprises the steps of administering of an
isolated nucleic acid molecule encoding the heavy
chain or an antigen-binding portion thereof and an
isolated nucleic acid molecule encoding the light
chain or the antigen-binding portion thereof of an
anti-MAdCAM antibody of the invention and expressing
the nucleic acid molecules. The gene therapy method
may also comprise the step of administering another
anti-inflammatory or immunomodulatory agent.
Inhibition of a^/MAdCAM-dependent adhesion by
anti-MAdCAM antibody: 



The invention also provides the use of an anti-MAdCAM
antibody that binds MAdCAM and inhibits the binding
and adhesion of a4b7-integrin bearing cells to MAdCAM
or other cognate ligands, such as Lselectin, to
MAdCAM. In a preferred embodiment, the MAdCAM is human
and is either a soluble form, or expressed on the
surface of a cell. In another preferred embodiment,
the anti-MAdCAM antibody is a human antibody. In
another embodiment, the antibody or portion thereof
inhibits binding between a4b7 and MAdCAM with an IC50
value of no more than 50 nM. In a preferred
embodiment, the IC50 value is no more than 5 nM. In a
more preferred embodiment, the IC50 value is less than
5 nM. In a more preferred embodiment, the IC50 value
is less than 0.05 mg/mL, 0.04 mg/mL or 0.03 mg/mL . In
another preferred embodiment the IC50 value is less
than 0.5 mg/mL, 0.4 mg/mL or 0.3 mg/mL. The IC50 value
can bemeasured by any method known in the art.
Typically, an IC50 value can be measured by ELISA or
adhesion assay. In a preferred embodiment, the IC50
value is measured by adhesion assay using either cells
or tissue which natively express MAdCAM or cells or
tissue which have been engineered to express MAdCAM.
Unless otherwise defined herein, scientific and
technical terms used in connection with the present
invention shall have the meanings that are commonly
understood by those of ordinary skill \njhe art.
Further, unless otherwise required by context,
singular terms shall include pluralities and plural
terms shall include the singular. Generally,
nomenclatures used in connection with, and techniques
of, cell and tissue culture, molecular biology,
immunology, microbiology, genetics, protein and
nucleic acid chemistry and hybridization described
herein are those well known and commonly used in the
art. The methods and techniques of the present
invention are generally performed according to
conventional methods well known in the art and as
described in various general and more specific
references that are cited and discussed throughout the
present specification unless otherwise indicated. See,
e.g., Sambrook et al., Molecular Cloning: A Laboratory
Manual, 2nd ed., Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, N.Y. (1989) and Ausubel et al.,
Current Protocols in Molecular Biology, Greene
Publishing Associates (1992), and Harlow and Lane,
Antibodies: A Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y. (1990),
which are incorporated herein by reference. Enzymatic
reactions and purification techniques are performed
according to manufacturer's specifications, as
commonly accomplished in the art or as described
herein. Standard techniques are used for chemical
syntheses, chemical analyses, pharmaceutical
preparation, formulation, and delivery, and treatment
of patients. The term "polypeptide" encompasses native
or artificial proteins, protein fragments and
polypeptide analogs of a protein sequence. A
polypeptide may be monomeric or polymeric. The term
"isolated protein" or "isolated polypeptide" is a
protein or polypeptide that by virtue of its origin or
source of derivation (1) is not associated with
naturally associated components that accompany it in
its native state, (2) is free of other proteins from
the same species (3) is expressed by a cell from a
different species, or (4) does not occur in nature.
Thus, a polypeptide that is chemically synthesized or
synthesized in a cellular system different from the
cell from which it naturally originates will be
"isolated" from its naturally associated components. A
protein may also be rendered substantially free of
naturally associated components by isolation, using
protein purification techniques well known in the art.
A protein or polypeptide is "substantially pure,"
"substantially homogeneous" or "substantially
purified" when at least about 60 to 75% of a sample
exhibits a single species of polypeptide. The
polypeptide or protein may be monomeric or multimeric.
A substantially pure polypeptide or protein will
typically comprise about 50%, 60%, 70%, 80% or 90% WTW
of a protein sample, more usually about 95%, and
preferably will be over 99% pure. Protein purity or
homogeneity may be indicated by a number of means well
known in the art, such as polyacrylamide gel
electrophoresis of a protein sample, followed by
visualizing a single polypeptide band upon staining
the gel with a stain well known in the art. For
certainpurposes, higher resolution may be provided by
using HPLC or other means well known in the art for
purification. The term "polypeptide fragment" as used
herein refers to a polypeptide that has an
amino-terminal and/or carboxy-terminal deletion, but
where the remaining amino acid sequence is identical
to the corresponding positions in the
naturally-occurring sequence. In some embodiments,
fragments are at least 5, 6, 8 or 10 amino acids long.
In other embodiments, the fragments are at least 14
amino acids long, more preferably at least 20 amino
acids long, usually at least 50 amino acids long, even
more preferably at least-70, 80, 90, 100, 150 or 200
amino acids long. The term "polypeptide analog" as
used herein refers to a polypeptide that comprises a
segment of at least 25 amino acids that has
substantial identity to a portion of an amino acid
sequence and that has at least one of the following
properties: (1) specific binding to MAdCAM under
suitable binding conditions, (2) ability to inhibit
a4b7 integrin and/or L-selectin binding to MAdCAM, or
(3) ability to reduce MAdCAM cell surface expression
in vitro or in vivo. Typically, polypeptide analogs
comprise a conservative amino acid substitution (or
insertion or deletion) with respect to the
naturally-occurring sequence. Analogs typically are at
least 20 amino acids long, preferably at least 50, 60,
70, 80, 90, 100, 150 or 200 amino acids long or
longer, and can often be as long as a full-length
naturally-occurring polypeptide. An "immunoglobulin"
is a tetrameric molecule. In a naturally-occurring
immunoglobulin, each tetramer is composed of two
identical pairs of polypeptide chains, each pair
having one "light" (about 25 kDa) and one "heavy"
chain (about 50-70 kDa). The amino-terminal portion of
each chain includes a variable region of about 100 to
110 or more amino acids primarily responsible for
antigen recognition. The carboxy-terminal portion of
each chain defines a constant region primarily
responsible for effector function. Human light chains
are classified as K and l light chains. Heavy chains
are classified as m, d, g t a, or e, and define the
antibody's isotype as IgM, IgD, IgG, IgA, and IgE,
respectively. Within light and heavy chains, the
variable and constant regions are joined by a "J"
region of about 12 or more amino acids, with the heavy
chain also including a "D" region of about 10 or more
amino acids. See generally, Fundamental Immunology,
Ch. 7 (Paul, W., ed., 2nd ed. Raven Press, N.Y.
(1989)) (incorporated by reference in its entirety for
all purposes). The variable regions of each
light/heavy chain pair form the antibody binding site
such that an intact immunoglobulin has two binding
sites. Immunoglobulin chains exhibit the same general
structure of relatively conserved framework regions
(FR) joined by three hypervariable regions, also
called complementarity determining regions or CDRs.
The CDRs from the two chains of each pair are aligned
by the framework regions to form an epitopespecific
binding site. From N-terminus to C-terminus, both
light and heavy chains comprise the domains 



FR1, CDR1, FR2, CDR2, FR3, CDR3 and FR4. The
assignment of amino acids to each domain is in
accordance with the definitions of Kabat, Sequences of
Proteins of Immunological Interest (National
Institutes of Health, Bethesda, Md. '(1987 and 1991)),
or Chothia & Lesk, J. MoI. Biol., 196:901- 917(1987);
Chothia et al., Nature, 342:878-883(1989), each of
which is incorporated herein by reference in their
entirety.An "antibody" refers to an intact
immunoglobulin or to an antigen-binding portion
thereof that competes with the intact antibody for
specific binding. In some embodiments, an antibody is
an antigen-binding portion thereof. Antigen-binding
portions may be produced by recombinant DNA techniques
or by enzymatic or chemical cleavage of intact
antibodies. Antigen-binding portions include, inter
alia, Fab, Fab', F(ab')2, Fv, dAb, and complementarity
determining region (CDR) fragments, single-chain
antibodies (scFv), chimeric antibodies, diabodies and
polypeptides that contain at least a portion of an
immunoglobulin that is sufficient to confer specific
antigen binding to the polypeptide. A Fab fragrfent is
a monovalent fragment consisting of the VL, VH, CL and
CH1 domains; a F(ab)2 fragment is a bivalent fragment
comprising two Fab fragments linked by a disulfide
bridge at the hinge region; a Fd fragment consists of
the VH and CH1 domains; an Fv fragment consists of the
VL and VH domains of a single arm of an antibody; and
a dAb fragment (Ward et al., Nature,
341:544-546(1989)) consists of a VH domain. As used
herein, an antibody that is referred to as, e.g.,
1.7.2, 1.8.2, 6.14.2, 6.34.2, 6.67.1, 6.77.2, 7.16.6,
7.20.5, 7.26.4 or 9.8.2, is a monoclonal antibody that
is produced by the hybridoma of the same name. For
example, antibody 1.7.2 is produced by hybridoma
1.7.2. An antibody that is referred to as 6.22.2- mod,
6.34.2-mod, 6.67.1-mod, 6.77.1-mod or 7.26.4-mod is a
monoclonal antibody whose sequence has been modified
from its corresponding parent by site-directed
mutagenesis. A single-chain antibody (scFv) is an
antibody in which VL and VH regions are paired to form
a monovalent molecule via a synthetic linker that
enables them to be made as a single protein chain
(Bird et al., Science, 242:423-426 (1988) and Huston
et al., Proc. Natl. Acad. Sci. USA, 85:5879-5883
(1988)). Diabodies are bivalent, bispecific antibodies
in which VH and VL domains are expressed on a single
polypeptide chain, but using a linker that is too
short to allow for pairing between the two domains on
the same chain, thereby forcing the domains to pair
with complementary domains of another chain and
creating two antigen binding sites (see, e.g.,
Holliger, P., et al., Proc. Natl. Acad. Sci. USA, 90:
6444-6448 (1993) and Poljak, R. J., et al., Structure,
2:1121-1123 (1994)). One or more CDRs from an antibody
of the invention may be incorporated into a molecule
either covalently or noncovalently to make it an
immunoadhesin that specifically binds to MAdCAM. An
immunoadhesin may incorporate the CDR(s) as part of a
larger polypeptide chain, may covalently link the
CDR(s) to another polypeptide chain, or may
incorporate the CDR(s) noncovalently. The CDRs permit
the immunoadhesin to specifically bind to a particular
antigen of interest. An antibody may have one or more
binding sites. If there is more than one binding site,
the binding sites may be identical to one another or
may be different. For instance, a naturally-occurring
immunoglobulin has two identical binding sites, a
single-chain antibody or Fab fragment has one binding
site, while a "bispecific" or "bifunctional" antibody
(diabody) has two different binding sites. An
"isolated antibody" is an antibody that (1) is not
associated with naturally-associated components,
including other naturally-associated antibodies, that
accompany it in its native state, (2) is free of other
proteins from the same species, (3) is expressed by a
cell from a different species, or (4) does not occurin
nature. Examples of isolated antibodies include an
anti-MAdCAM antibody that has been affinity purified
using MAdCAM, an anti-MAdCAM antibody that has been
produced by a hybridoma or other cell line in vitro,
and a human anti-MAdCAM antibody derived from a
transgenic mammal or plant. As used herein, the term
"human antibody" means an antibody in which the
variable and constant region sequences are human
sequences. The term encompasses antibodies with
sequences derived from human genes, but which have
been changed, e.g., to decrease possible
immunogenicity, increase affinity, eliminate cysteines
or glycosylation sites that might cause undesirable
folding, etc. The term encompasses such antibodies
produced recombinantly in non-human cells which might
impart glycosylation not typical of human cells. The
term also emcompasses antibodies which have been
raised in a transgenic mouse which comprises some or
all of the human immunoglobulin heavy and light chain
loci. In one aspect, the invention provides a
humanized antibody. In some embodiments, the humanized
antibody is an antibody that is derived from a
non-human species, in which certain amino acids in the
framework and constant domains of the heavy and light
chains have been mutated so as to avoid or abrogate an
immune response in humans. In some embodiments, a
humanized antibody may be produced by fusing the
constant domains from a human antibody to the variable
domains of a non-human species. Examples of how to
make humanized antibodies may be found in United
States Patent Nos. 6,054,297, 5,886,152 and 5,877,293.
In some embodiments, a humanized anti-MAdCAM antibody
of the invention comprises the amino acid sequence of
one or more framework regions of one or more human
anti-MAdCAM antibodies of the invention. In another
aspect, the invention includes the use of a "chimeric
antibody". In some embodiments the chimeric antibody
refers to an antibody that contains one or more
regions from one antibody and one or more regions from
one or more other antibodies. In a preferred
embodiment, one or more of the CDRs are derived from a
human anti-MAdCAM antibody of the invention. In a more
preferred embodiment, all of the CDRs are derived from
a human anti-MAdCAM antibody of the invention. In
another preferred embodiment, the CDRs from more than
one human anti-MAdCAM antibody of the invention are
mixed and matched in a chimeric antibody. For
instance, a chimeric antibody may comprise a CDR1 from
the light chain of a first human anti-MAdCAM antibody
may be combined with CDR2 and CDR3 from the light
chain of a second human anti-MAdCAM antibody, and the
CDRs from the heavy chain may be derived from a third
anti-MAdCAM antibody. Further, the framework regions
may be derived from one of the same anti-MAdCAM
antibodies, from one or more different antibodies,
such as a human antibody, or from a humanized
antibody. "neutralizing antibody," "an inhibitory
antibody" or antagonist antibody is an antibody that
inhibits the binding of a4b7 or a4b7-expressing cells,
or any other cognate ligand or cognate
ligand-expressing cells, to MAdCAM by at least about
20%. In a preferred embodiment, the antibody reduces
inhibits the binding of c4b7integrin or
a4b7-expressing cells to MAdCAM by at least 40%, more
preferably by 60%, even more Dreferably by 80%, 85%,
90%, 95% or 100%. The binding reduction may be
measured by any meansW 



known to one, of ordinary skill in the art, for
example, as measured in an in vitro competitive
binding assay. An example of measuring the reduction
in binding of a4b7-expressing cells to MAdCAM is
presented in Example I. Fragments or analogs of
antibodies can be readily prepared by those of
ordinary skill in the art following the teachings of
this specification. Preferred amino- and
carboxy-termini of fragments or analogs occur near
boundaries of functional domains. Structural and
functional domains can be identified by comparison of
the nucleotide and/or amino acid sequence data to
public or proprietary sequence databases. Preferably,
computerized comparison methods are used to identify
sequence motifs or predicted protein conformation
domains that occur in other proteins of known
structure and/or function. Methods to identify protein
sequences that fold into a known three-dimensional
structure are known (Bowie et al., Science, 253:164
(1991)). The term ' refers to the off rate constant
for dissociation of an antibody from the
antibody/antigen complex. The term "Kd" refers to the
dissociation constant of a particular antibody-antigen
interaction. An antibody is said to bind an antigen
when the dissociation constant is  1 mM, preferably
100 nM and most preferably  10 nM. The term "epitope"
includes any protein determinant capable of specific
binding to an immunoglobulin or T-cell receptor or
otherwise interacting with a molecule. Epitopic
determinants usually consist of chemically active
surface groupings of molecules such as amino acids or
carbohydrate side chains and usually have specific
three dimensional structural characteristics, as well
as specific charge characteristics. An epitope may be
"linear" or "conformational." In a linear epitope, all
of the points of interaction between the protein and
the interacting molecule (such as an antibody) occur
linearally along the primary amino acid sequence of
the protein. In a conformational epitope, the points
of interaction accur across amino acid residues on the
protein that are separated from one another. s used
herein, the twenty conventional amino acids and their
abbreviations follow conventional usage. See
Immunology - A Synthesis (2nd Edition, E.S. Golub and
D.R. Gren, Eds., Sinauer Associates, Sunderland, Mass.
(1991)), which is incorporated herein by reference.
Stereoisomers (e.g., D-amino jcids) of the twenty
conventional amino acids, unnatural amino acids such
as a- , a-disubstituted amino acids, N-alkyl amino
acids, lactic acid, and other unconventional amino
acids may also be suitable iomponents for polypeptides
of the present invention. Examples of unconventional
amino acids include: f-hydroxyproline,
g-carboxyglutamate, e-N,N,N-trimethyllysine,
e-N-acetyllysine, O-phosphoserine, Nicetylserine,
N-formylmethionine, 3-methylhistidine,
5-hydroxylysine, s-N-methylarginine, and other imilar
amino acids and imino acids (e.g., 4-hydroxyproline).
In the polypeptide notation used herein, the sfthand
direction is the amino terminal direction and the
righthand direction is the carboxy-terminal lirection,
in accordance with standard usage and convention.The
term "polynucleotide" as referred to herein means a
polymeric form of nucleotides of at least 10 bases in
length, either ribonucleotides or deoxynucleotides or
a modified form of either type of nucleotide. The term
includes single and double stranded forms of DNA. The
term "isolated polynucleotide" as used herein shall
mean a polynucleotide of genomic, cDNA, or synthetic
origin or some combination thereof, which by virtue of
its origin the "isolated polynucleotide" (1) is not
associated with all or a portion of a polynucleotide
in which the "isolated polynucleotide" is found in
nature, (2) is operably linked to a polynucleotide
which it is not linked to in nature, or (3) does not
"occur in nature as part of a larger sequence. The
term "oligonucleotide" referred to herein includes
naturally occurring, and modified nucleotides linked
together by naturally occurring, and non-naturally
occurring oligonucleotide linkages. Oligonucleotides
are a polynucleotide subset generally comprising a
length of 200 bases or fewer. Preferably
oligonucleotides are 10 to 60 bases in length and most
preferably 12, 13, 14, 15, 16, 17, 18, 19, or 20 to 40
bases in length. Oligonucleotides are usually single
stranded, e.g., for probes; although oligonucleotides
may be double stranded, e.g., for use in the
construction of a gene mutant. Oligonucleotides of the
invention can be either sense or antisense
oligonucleotides. The term "naturally occurring
nucleotides" referred to herein includes
deoxyribonucleotides and ribonucleotides. The term
"modified nucleotides" referred to herein includes
nucleotides with modified or substituted sugar groups
and the like. The term "oligonucleotide linkages"
referred to herein includes oligonucleotides linkages
such as phosphorothioate, phosphorodithioate,
phosphoroselenoate, phosphorodiselenoate,
phosphoroanilothioate, phoshoraniladate,
phosphoroamidate, and the like. See, e.g., LaPlanche
et al., Nucl. Acids Res. 14:9081 (1986); Stec et al,
J. Am. Chem. Soc. 106:6077(1984); Stein et al., Nucl.
Acids Res., 16:3209(1988); Zon et al., Anti-Cancer
Drug Design 6:539(1991); Zon et al., Oligonucleotides
and Analogues: A Practical Approach, pp. 87-108 (F.
Eckstein, Ed., Oxford University Press, Oxford
England(1991)); Stec et al., U.S. Patent No.
5,151,510; Uhlmann and Peyman, Chemical Reviews,
90:543(1990), the disclosures of which are hereby
incorporated by reference. An oligonucleotide can
include a label for detection, if desired. "Operably
linked" sequences include both expression control
sequences that are contiguous with the gene of
interest and expression control sequences that act in
trans or at a distance to control the gene of
interest. The term "expression control sequence" as
used herein refers to polynucleotide sequences which
are necessary to effect the expression and processing
of coding sequences to which they are ligated.
Expression control sequences include appropriate
transcription initiation, termination, promoter and
enhancer sequences; efficient RNA processing signals
such as splicing and polyadenylation signals;
sequences that stabilize cytoplasmic mRNA; sequences
that enhance translation efficiency (i.e., Kozak
consensus sequence); sequences that enhance protein
stability; and when desired, sequences that enhance
protein secretion. The nature of such control
sequences differs depending upon the host organism; in
prokaryotes, such control sequences generally include
promoter, ribosomal binding site, and transcription
termination sequence; in eukaryotes, generally, such
control sequences include promotersand transcription
termination sequence. The term "control sequences" is
intended to include, at a minimum, all components
whose presence is essential for expression and
processing, and can also include additional components
whose presence is advantageous, for example, leader
sequences and fusion partner sequences. The term
"vector", as used herein, is intended to refer to a
nucleic acid molecule capable of transporting another
nucleic acid to which it has been linked. One type of
vector is a "plasmid", which refers to a 



circular double stranded DNA loop into which
additional DNA segments may be ligated. Another type
of vector is a viral vector, wherein additional DNA
segments may be ligated into the viral genome. Certain
vectors are capable of autonomous replication in a
host cell into which they are introduced (e.g.,
bacterial vectors having a bacterial origin of
replication and episomal mammalian vectors). Other
vectors (e.g., non-episomal mammalian vectors) can be
integrated into the genome of a host cell upon
introduction into the host cell, and thereby are
replicated along with the host genome. Moreover,
certain vectors are capable of directing the
expression of genes to which they are operatively
linked. Such vectors are referred to herein as
"recombinant expression vectors" (or simply,
"expression vectors"). In general, expression vectors
of utility in recombinant DNA techniques are often in
the form of plasmids. In the present specification,
"plasmid" and "vector" may be used interchangeably as
the plasmid is the most commonly used form of vector.
However, the invention is intended to include such
other forms of expression vectors, such as viral
vectors (e.g., replication defective retroviruses,
adenoviruses and adeno-associated viruses), which
serve equivalent functions. The term "recombinant host
cell" (or simply "host cell"), as used herein, is
intended to refer to a cell into which a recombinant
expression vector has been introduced. It should be
understood that such terms are intended to refer not
only to the particular subject cell but to the progeny
of such a cell. Because certain modifications may
occur in succeeding generations due to either mutation
or environmental influences, such progeny may not, in
fact, be identical to the parent cell, but are still
included within the scope of the term "host cell" as
used herein. The term "selectively hybridize" referred
to herein means to detectably and specifically bind.
Polynucleotides, oligonucleotides and fragments
thereof in accordance with the invention selectively
hybridize to nucleic acid strands under hybridization
and wash conditions that minimize appreciable amounts
of detectable binding to nonspecific nucleic acids.
"High stringency" or "highly stringent" conditions can
be used to achieve selective hybridization conditions
as known in the art and discussed herein. An example
of "high stringency" or "highly stringent" conditions
is a method of incubating a polynucleotide with
another polynucleotide, wherein one polynucleotide may
be affixed to a solid surface such as a membrane, in a
hybridization buffer of 6X SSPE or SSC, 50% formamide,
5X Denhardt's reagent, 0.5% SDS, 100 mg/ml denatured,
fragmented salmon sperm DNA at a hybridization
temperature of 420C for 12-16 hours, followed by twice
washing at 550C using a wash buffer of 1X SSC, 0.5%
SDS. See also Sambrook et al., supra, pp.
9.50-9.55.The term "percent sequence identity" in the
context of nucleotide sequences refers to the residues
in two sequences which are the same when aligned for
maximum correspondence. The length of sequence
identity comparison may be over a stretch of at least
about nine nucleotides, usually at least about 18
nucleotides, more usually at least about 24
nucleotides, typically at least about 28 nucleotides,
more typically at least about 32 nucleotides, and
preferably at least about 36, 48 or more nucleotides.
There are a number of different algorithms known in
the art which can be used to measure nucleotide
sequence identity. For instance, polynucleotide
sequences can be compared using FASTA, Gap or Bestfit,
which are programs in Wisconsin Package Version 10.3,
Accelrys, San Diego, CA. FASTA, which includes, e.g.,
the programs FASTA2 and FASTA3, provides alignments
and percent sequence identity of the regions of the
best overlap between the query and search sequences
(Pearson, Methods Enzymol., 183: 63-98 (1990);
Pearson, Methods MoI. Biol., 132: 185-219 (2000);
Pearson, Methods Enzymol., 266: 227- 258 (1996);
Pearson, J. MoI. Biol., 276: 71-84 (1998); herein
incorporated by reference). Unless otherwise
specified, default parameters for a particular program
or algorithm are used. For instance, percent sequence
identity between nucleotide sequences can be
determined using FASTA with its default parameters (a
word size of 6 and the NOPAM factor for the scoring
matrix) or using Gap with its default parameters as
provided in Wisconsin Package Version 10.3, herein
incorporated by reference. A reference to a nucleotide
sequence encompasses its complement unless otherwise
specified. Thus, a reference to a nucleic acid
molecule having a particular sequence should be
understood to encompass its complementary strand, with
its complementary sequence. In the molecular biology
art, researchers use the terms "percent sequence
identity", "percent sequence similarity" and "percent
sequence homology" interchangeably. In this
application, these terms shall have the same meaning
with respect to nucleotide sequences only. The term
"substantial similarity" or "substantial sequence
similarity," when referring to a nucleic acid or
fragment thereof, indicates that, when optimally
aligned with appropriate nucleotide insertions or
deletions with another nucleic acid (or its
complementary strand), there is nucleotide sequence
identity in at least about 85%, preferably at least
about 90%, and more preferably at least about 95%,
96%, 97%, 98% or 99% of the nucleotide bases, as
measured by any well-known algorithm of sequence
identity, such as FASTA, BLAST or Gap, as discussed
above. As applied to polypeptides, the term
"substantial identity" means that two peptide
sequences, when optimally aligned, such as by the
programs GAP or BESTFIT using default gap weights,
share at least 75% or 80% sequence identity,
preferably at least 90% or 95% sequence identity, even
more preferably at least 98% or 99% sequence identity.
Preferably, residue positions that are not identical
differ by conservative amino acid substitutions. A
"conservative amino acid substitution" is one in which
an amino acid residue is substituted by another amino
acid residue having a side chain (R group) with
similar chemical properties (e.g., charge or
hydrophobicity). In general, a conservative amino acid
substitution will not substantially change the
functional properties of a protein. In cases where two
or more amino acid sequences differ from each other by
conservative substitutions, the percent sequence
identity ordegree of similarity may be adjusted
upwards to correct for the conservative nature of the
substitution. Means for making this adjustment are
well-known to those of skill in the art. See, e.g.,
Pearson, Methods MoI. Biol., 24: 307-31 (1994), herein
incorporated by reference. Examples of groups of amino
acids that have side chains with similar chemical
properties include 1) aliphatic side chains: glycine,
alanine, valine, leucine and isoleucine; 2)
aliphatic-hydroxyl side chains: serine and threonine;
3) amide-containing side chains: asparagine and
glutamine; 4) aromatic side chains: phenylalanine,
tyrosine, and tryptophan; 5) basic side chains:
lysine, arginine, and histidine; and 6)
sulfur-containing side chains are cysteine and
methionine. Preferred conservative amino acids
substitution groups are: valine-leucine-isoleucine,
phenylalanine-tyrosine, lysine-arginine,
alanine-valine, glutamate-aspartate, and
asparagine-glutamine. Alternatively, a conservative
replacement is any change having a positive value in
the PAM250 loglikelihood matrix disclosed in Gonnet et
al., Science, 256: 1443-45 (1992), herein incorporated
by 



reference. A "moderately conservative" replacement is
any change having a nonnegative value in the PAM250
log-likelihood matrix. Sequence similarity for
polypeptides is typically measured using sequence
analysis software. Protein analysis software matches
similar sequences using measures of similarity
assigned to various substitutions, deletions and other
modifications, including conservative amino acid
substitutions. For instance, GCG contains programs
such as "Gap" and "Bestfit" which can be used with
default parameters to determine sequence homology or
sequence identity between closely related
polypeptides, such as homologous polypeptides from
different species of organisms or. between a wild type
protein and a mutein thereof. See, e.g., Wisconsin
package Version 10.3. Polypeptide sequences also can
be compared using FASTA using default or recommended
parameters, a program in Wisconsin package Version
10.3. FASTA (e.g., FASTA2 and FASTA3) provides
alignments and percent sequence identity of the
regions of the best overlap between the query and
search sequences (Pearson (1990); Pearson (2000)).
Another preferred algorithm when comparing a sequence
of the invention to a database containing a large
number of sequences from different organisms is the
computer program BLAST, especially blastp or tblastn,
using default parameters. See, e.g., Altschul et al.,
J. MoI. Biol. 215: 403-410 (1990); Altschul et al.,
Nucleic Acids Res. 25:3389-402 (1997); herein
incorporated by reference. The length of polypeptide
sequences compared for homology will generally be at
least about 16 amino acid residues, usually at least
about 20 residues, more usually at least about 24
residues, typically at least about 28 residues, and
preferably more than about 35 residues. When searching
a database containing sequences from a large number of
different organisms, it is preferable to compare amino
acid sequences. As used herein, the terms "label" or
"labeled" refers to incorporation of another molecule
in the antibody. In one embodiment, the label is a
detectable marker, e.g., incorporation of a
radiolabeled amino acid or attachment to a polypeptide
of biotinyl moieties that can be detected by marked
avidin (e.g., streptavidin containing a fluorescent
marker or enzymatic activity that can be detected by
optical or colorimetric methods). In another
embodiment, the label or marker can be therapeutic,
e.g., a drug conjugate or toxin.Various methods of
labeling polypeptides and glycoproteins are known in
the art and may be used. Examples of labels for
polypeptides include, but are not limited to, the
following: radioisotopes or radionuclides (e.g., 3H,
14C, 15N, 35S, 90Y, 99Tc, 111 In, 1251, 131 I),
fluorescent labels (e.g., FITC, rhodamine, lanthanide
phosphors), enzymatic labels (e.g., horseradish
peroxidase, b-galactosidase, luciferase, alkaline
phosphatase), chemiluminescent markers, biotinyl
groups, predetermined polypeptide epitopes recognized
by a secondary reporter (e.g., leucine zipper pair
sequences, binding sites for secondary antibodies,
metal binding domains, epitope tags), magnetic agents,
such as gadolinium chelates, toxins such as pertussis
toxin, taxol, cytochalasin B, gramicidin D, ethidium
bromide, emetine, mitomycin, etoposide, tenoposide,
vincristine, vinblastine, colchicin, doxorubicin,
daunorubicin, dihydroxy anthracin dione, mitoxantrone,
mithramycin, actinomycin D, 1-dehydrotestosterone,
glucocorticoids, procaine, tetracaine, lidocaine,
propranolol, and puromycin and analogs or homologs
thereof. In some embodiments, labels are attached by
spacer arms of various lengths to reduce potential
steric hindrance.Claims 1. Use of an anti-MAdCAM
antibody or antigen binding portion thereof for the
manufacture of a medicament for the treatment of
coeliac disease and/or tropical sprue. 2. The use of
claim 1, wherein the medicament is for the treatment
of coeliac disease. 3. The use of claim 1 or claim 2 ,
wherein the anti-MAdCAM antibody is a human monoclonal
antiBody. 4. The use of claim 3 , wherein the antibody
or portion possesses at least one of the following
properties: (a) binds to human cells; (b) has a
selectivity for MAdCAM over VCAM or fibronectin of at
least 100 fold; (c) binds to human MAdCAM with a Kd of
3 x 10-1 0 M or less; or (d) inhibits the binding of
a4b expressing cells to human MAdCAM. (e) inhibits the
recruitment of lymphocytes to gastrointestinal
lymphoid tissue. 5. The use according to any of claims
1 to 4, wherein said antibody or antigen-binding
portion inhibits binding of human MAdCAM to a4b7, and
wherein the antibody or portion thereof has at least
one of the following properties: (a) cross-competes
with a reference antibody for binding to MAdCAM; (b)
competes with a reference antibody for binding to
MAdCAM; (c) binds to the same epitope of MAdCAM as a
reference antibody; (d) binds to MAdCAM with
substantially the same Kd as a reference antibody; (e)
binds to MAdCAM with substantially the same off rate
as a reference antibody; wherein the reference
antibody is selected from the group consisting of:
monoclonal antibody 1.7.2, monoclonal antibody 1.8.2,
monoclonal antibody 6.14.2, monoclonal antibody
6.22.2, monoclonal antibody 6.34.2, monoclonal
antibody 6.67.1, monoclonal antibody 6.73.2,
monoclonal antibody 6.77.1, monoclonal antibody
7.16.6, monoclonal antibody 7.20.5, monoclonal
antibody 7.26.4, monoclonal antibody 9.8.2, monoclonal
antibody 6.22.2-mod, monoclonal antibody 6.34.2-mod,
monoclonal antibody 6.67.1-mod, monoclonal antibody
6.77.1-mod and monoclonal antibody 7.26.4-mod. 6. The
use according to any of claims 1 to 5, wherein the
heavy chain variable region, the light chain variable
region or both of the anti-MAdCAM antibody are at
least 90% identical in amino acid sequence to the
corresponding region or regions of a monoclonal
antibody selected from the group consisting of:
monoclonal antibody 1.7.2, monoclonal antibody 1.8.2,
monoclonal antibody 6.14.2, monoclonal antibody
6.22.2, monoclonal antibody 6.34.2, monoclonal
antibody 6.67.1, monoclonal antibody 6.73.2,
monoclonal antibody 6.77.1, monoclonal antibody
7.16.6, monoclonal antibody 7.20.5, monoclonal
antibody 7.26.4 monoclonal antibody 9.8.2, monoclonal
antibody 6.22.2-mod, monoclonal antibody 6.34.2-mod,
monoclonal antibody 6.67.1-mod, monoclonal antibody
6.77.1-mod and monoclonal antibody 7.26.4-mod.7. The
use according to any of claims 1 to 6, wherein the
antibody is selected from the group consisting of: (a)
an antibody comprising the amino acid sequences set
forth in SEQ ID NO: 2 and SEQ ID NO: 4 , without the
signal sequences; (b) an antibody comprising the amino
acid sequences set forth in SEQ ID NO: 6 and SEQ ID
NO: 8, without the signal sequences; 



(c) an antibody comprising the amino acid sequences
set forth in SEQ ID NO: 10 and SEQ ID NO: 12, without
the signal sequences; (d) an antibody comprising the
amino acid sequences set forth in SEQ ID NO: 14 and
SEQ ID NO: 16, without the signal sequences; (e) an
antibody comprising the amino acid sequences set forth
in SEQ ID NO: 18 and SEQ ID NO: 20, without the signal
sequences; (f) an antibody comprising the amino acid
sequences set forth in SEQ ID NO: 22 and SEQ ID NO:
24, without the signal sequences; (g) an antibody
comprising the amino acid sequences set forth in SEQ
ID NO: 26 and SEQ ID NO: 28, without the signal
sequences; (h) an antibody comprising the amino acid
sequences set forth in SEQ ID NO: 30 and SEQ ID NO:
32, without the signal sequences; (i) an antibody
comprising the amino acid sequences set forth in SEQ
ID NO: 34 and SEQ ID NO: 36, without the signal
sequences; (j) an antibody comprising the amino acid
sequences set forth in SEQ ID NO: 38 and SEQ ID NO:
40, without the signal sequences; (k) an antibody
comprising the amino acid sequences set forth in SEQ
ID NO: 42 and SEQ ID NO: 44, without the signal
sequences; (I) an antibody comprising the amino acid
sequences set forth in SEQ ID NO: 46 and SEQ ID NO:
48, without the signal sequences; (m) an antibody
comprising the amino acid sequences set forth in SEQ
ID NO: 52 and SEQ ID NO: 54, without the signal
sequences; (n) an antibody comprising the amino acid
sequences set forth in SEQ ID NO: 56 and SEQ ID NO:
58, without the signal sequences; (o) an antibody
comprising the amino acid sequences set forth in SEQ
ID NO: 60 and SEQ ID NO: 62, without the signal
sequences; (p) an antibody comprising the amino acid
sequences set forth in SEQ ID NO: 64 and SEQ ID NO:
66, without the signal sequences; and (q) an antibody
comprising the amino acid sequences set forth in SEQ
ID NO: 42 and SEQ ID NO: 68, without the signal
sequences. 8. The use according to any of claims 1 to
7, wherein the heavy chain C-terminal lysine is
cleaved from the anti-MAdCAM antibody.9. The use
according to any of claims 1 to 8, wherein the
monoclonal antibody or an antigen-binding portion
thereof is selected from the following antibodies: (a)
the heavy chain comprises the heavy chain CDR1 , CDR2
and CDR3 amino acid sequences of a reference antibody
selected from the group consisting of: 1.7.2, 1.8.2,
6.14.2, 6.22.2, 6.34.2, 6.67.1, 6.73.2, 6.77.1,
7.16.6, 7.20.5, 7.26.4, 9.8.2, 6.22.2-mod, 6.34.2-mod,
6.67.1-mod, 6.77.1-mod and 7.26.4- mod (b) the light
chain comprises the light chain CDR1 , CDR2 and CDR3
amino acid sequences of a reference antibody selected
from the group consisting of: 1.7.2, 1.8.2, 6.14.2,
6.22.2, 6.34.2, 6.67.1, 6.73.2, 6.77.1, 7.16.6,
7.20.5, 7.26.4, 9.8.2, 6.22.2-mod, 6.34.2-mod,
6.67.1-mod, 6.77.1-mod and 7.26.4- mod (c) the
antibody comprises a heavy chain of (a) and a light
chain of (b); and (d) the antibody of (c) wherein the
heavy chain and light chain CDR amino acid sequences
are selected from the same reference antibody. 10. The
use of any of claims 1 to 9, wherein the monoclonal
antibody or antigen-binding portion comprises: (a) a
heavy chain comprising the heavy chain variable region
amino acid sequence of an antibody selected from the
group consisting of: 1.7.2 (SEQ ID NO: 2); 1.8.2 (SEQ
ID NO: 6); 6.14.2 (SEQ ID NO: 10); 6.22.2 (SEQ ID NO:
14); 6.34.2 (SEQ ID NO: 18); 6.67.1 (SEQ ID NO: 22);
6.73.2 (SEQ ID NO: 26); 6.77.1 (SEQ ID NO: 30); 7.16.6
(SEQ ID NO: 34); 7.20.5 (SEQ ID NO: 38); 7.26.4 (SEQ
ID NO: 42); and 9.8.2 (SEQ ID NO: 46); 6.22.2-mod (SEQ
ID NO: 52); 6.34.2-mod (SEQ ID NO: 56); 6.67.1-mod
(SEQ ID NO: 60); 6.77.1-mod (SEQ ID NO: 64); and
7.26.4-mod (SEQ ID NO: 42); (b) a light chain
comprising the light chain variable region amino acid
sequence of an antibody selected from the group
consisting of: 1.7.2 (SEQ ID NO: 4); 1.8.2 (SEQ ID NO:
8); 6.14.2 (SEQ ID NO: 12); 6.22.2 (SEQ ID NO: 16);
6.34.2 (SEQ ID NO: 20); 6.67.1 (SEQ ID NO: 24); 6.73.2
(SEQ ID NO: 28); 6.77.1 (SEQ ID NO: 32); 7.16.6 (SEQ
ID NO: 36); 7.20.5 (SEQ ID NO: 40); 7.26.4 (SEQ ID NO:
44); and 9.8.2 (SEQ ID NO: 48); 6.22.2-mod (SEQ ID NO:
54); 6.34.2-mod (SEQ ID NO: 58); 6.67.1-mod (SEQ ID
NO: 62); 6.77.1-mod (SEQ ID NO: 66); and 7.26.4-mod
(SEQ ID NO: 68); or (c) the heavy chain of (a) and the
light chain of (b). 11. Use of an anti-a4b7 integrin
antibody or antigen binding portion thereof for the
manufacture of a medicament for the treatment of
coeliac disease and/or tropical sprue. 


