
CHEMICAL COMPOUNDS The present invention relates to
sulphonamide derivatives, to pharmaceutical
compositions comprising them, to processes for
preparing them and to their use as medicaments (for
example in the treatment of an inflammatory disease
state). Sulphonamide derivatives are disclosed as
disinfectants in WO 2004018414. Sulphonamides are also
disclosed in WO 99/38845. It is known that certain
non-steroidal compounds interact with the
glucocorticoid receptor (GR) and, as a result of this
interaction, produce a suppression of inflammation
(see, for example, US6323 199). Such compounds can
show a clear dissociation between anti inflammatory
and metabolic actions making them superior to earlier
reported steroidal and non-steroidal glucocorticoids.
The present invention provides further non-steroidal
compounds as modulators (for example agonists,
antagonists, partial agonists or partial antagonists)
of the glucocorticoid receptor capable of having a
dissociation between their anti-inflammatory and
metabolic actions. The present invention provides a
compound of formula (I): wherein: R3 is phenyl
optionally substituted by U, X, Y and Z; or thienyl,
furyl or pyrazolyl all optionally substituted by X, Y
and Z; L3 is a bond or CH2; U, X, Y and Z are,
independently, hydrogen, halo, C1-6 alkyl, C1-6
alkoxy, C1-4 alkylthio, C1-4 fhioroalkyl, C1-4
fluoroalkoxy, phenyl (optionally substituted by halo,
C1-4 alkyl, C1-4 fluoroalkyl, C1-4 alkoxy or C1-4
fluoroalkoxy), pyridyl (optionally substituted by
halo, C1-4 alkyl, C1-4 fluoroalkyl, Ci-4 alkoxy or
C1-4 fluoroalkoxy), pyrazolyl (optionally substituted
by halo, C1-4 alkyl, C1-4 fluoroalkyl, C1-4 alkoxy or
C1-4 fluoroalkoxy), benzyloxy (optionally substituted
by halo, C1-4 alkyl, C1-4 fluoroalkyl, C1-4 alkoxy or
C1-4 fluoroalkoxy), phenoxy (optionally substituted by
halo, C1-4 alkyl, C1-4 fluoroalkyl, C1-4 alkoxy or
C1-4 fluoroalkoxy), pyridyloxy (optionally substituted
by halo, C1-4 alkyl, C1-4 fluoroalkyl, C1-4 alkoxy or
C1-4 fluoroalkoxy), nitro, cyano, S(O)2NH2, C(O)( Q -4
alkyl), C(O)NH2, NHC(O)(C 1-4 alkyl) or NR4R5; or X
and Y join to form a fused benzene or pyridine ring;R4
and R5 are, independently hydrogen, C1-4 alkyl or C3-7
cycloalkyl; R1 is hydrogen or C1-4 alkyl; W is a
phenyl, isoxazolyl or pyrazolyl, cyclohexyl ring, or
an acenaphthene ring system; W being optionally
substituted by halo or C1-4 alkyl; L1 is a bond or
CH2; L2 is a bond, O NH (CEb)n or CH2NH; n is 1 or 2;
R2 is cyclohexyl, phenyl, methylenedioxyphenyl,
thienyl, pyrazolyl, thiazolyl, isoxazolyl, pyridinyl,
pyrimidinyl, pyridazinyl, pyrazinyl, 1,3,5-triazinyl,
1,2,3-triazinyl, 1,2,4-triazinyl, benzofuranyl,
benzthienyl, indolyl, indolinyl, dihydroindolinyl,
indazolyl, benzimidazolyl, benzoxazolyl,
benzthiazolyl, quinolinyl, tetrahydroquinolinyl,
isoquinolinyl, quinoxalinyl, quinazolinyl, cinnolinyl,
phthalazinyl, [l,8]-naphthiridinyl,
[l,6]-naphthiridinyl, quinolin- 2(LH)-onyl,
isoquinolin-l(2i7)-onyl, phthalazin-l(2 )-onyl, l
-indazolyl, l,3-dihydro-2# ~- indol-2-onyl,
isoindolin-1-onyl, 3,4-dihydro-l -isochromen-l-onyl, l
-isochromen-1-onyl, or an acenaphthene ring system; R2
is optionally substituted by halo, C1-6 alkyl, C1-6
alkoxy, C1-4 alkylthio, C1-4 fluoroalkyl, C1- 4
fluoroalkoxy, nitro, cyano, OH, C(O)2H, C(O)2(C1-4
alkyl), S(O)2(C1-4 alkyl), S(O)2NH2, S(O)2NH(C1-4
alkyl), S(O)2N(C1-4 alkyl)2, benzyloxy, imidazolyl,
C(O)(C1-4 alkyl), C(O)NH2, C(O)NH(C1-4 alkyl),
C(O)N(C1-4 alkyl)2, NHC(O)(C 1-4 alkyl) OrNR6R7; R6
and R7 are, independently, hydrogen, C1-4 alkyl or
C3-7 cycloalkyl; or a pharmaceutically acceptable salt
thereof. Compounds of of formula (I) can exist in
different isomeric forms (such as enantiomers,
diastereomers, geometric isomers or tautomers). The
present invention covers all such isomers and mixtures
thereof in all proportions. Suitable salts include
acid addition salts such as a hydrochloride,
hydrobromide, phosphate, acetate, fumarate, maleate,
tartrate, citrate, oxalate, methanesulphonate,/7-
toluenesulphonate, succinate, glutarate or malonate.
The compounds of formula (I) may exist as solvates
(such as hydrates) and the present invention covers
all such solvates. Alkyl groups and moieties are
straight or branched chain and are, for example,
methyl, ethyl, n-propyl, iso-propyl, n-butyl,
sec-butyl or tert-butyl.Fluoroalkyl comprises, for
example, 1 to 6, such as 1, 2, 3, 4 or 5 fluorine
atoms. It is, for example, CHF , CF3, CH2CF3 or C2F5.
Fluoroalkoxy comprises, for example, 1 to 6, such as
1, 2, 3, 4 or 5 fluorine atoms. It is, for example,
OCHF2, OCF3, OCH2CF3 or OC2F5. Cycloalkyl is for
example, cyclopropyl, cyclopentyl or cyclohexyl. In
one particular aspect the present invention provides a
compound of formula (I) wherein: 



R3 is phenyl optionally substituted by U, X, Y and Z;
L3 is a bond; U, X, Y and Z are, independently,
hydrogen, halo, C1-6 alkyl, C1-6 alkoxy, C1-4
alkylthio, CF3, OCF3, phenyl (optionally substituted
by halo or C1-4 alkyl), benzyloxy, phenoxy (optionally
substituted by halo or C1-4 alkyl), nitro, cyano,
S(O)2NH2, C(0)( C1-4 alkyl), C(O)NH2, NHC(O)(Ci -4
alkyl) or NR4R5; or X and Yjoin to form a fused
benzene or pyridine ring; R4 and R5 are, independently
hydrogen, C1-4 alkyl or C3-7 cycloalkyl; R1 is
hydrogen or C1-4 alkyl; W is a phenyl, isoxazolyl or
pyrazolyl, cyclohexyl ring, or an acenaphthene ring
system; W being optionally substituted by halo or C1-4
alkyl; L1 is a bond or CH ; L2 is a bond, O, NH5(CH2)n
or CH2NH; n is 1 or 2; R2 is a phenyl, pyridyl or
pyrazolyl ring, said ring being optionally substituted
by halo, C1-4 alkyl, C1-4 alkoxy, C1-4 alkylthio, CF3,
OCF3, benzyloxy, nitro, cyano, S(O)2NH2, C(0)( C1-4
alkyl), C(O)NH2, NHC(O)( C1-4 alkyl) OrNR8R9; R8 and
R9 are, independently hydrogen, C1-4 alkyl or C3-7
cycloalkyl; or a pharmaceutically acceptable salt
thereof; for use as a medicament. In another aspect
the present invention provides a compound of formula
(I) wherein: R3 is phenyl optionally substituted by U,
X, Y and Z; or thienyl, furyl or pyrazolyl all
optionally substituted by X, Y and Z; L3 is a bond or
CH ; U, X, Y and Z are, independently, hydrogen, halo,
C1-6 alkyl, C1-6 alkoxy, C1-4 alkylthio, C1-4
fluoroalkyl, C1-4 fluoroalkoxy, phenyl (optionally
substituted by halo, C1-4 alkyl, C1-4 fluoroalkyl,
C1-4 alkoxy or C1-4 fluoroalkoxy), pyridyl (optionally
substituted by halo, C1-4 alkyl, C1-4 fluoroalkyl,
C1-4 alkoxy or C1-4 fluoroalkoxy), pyrazolyl
(optionally substituted by halo, C1-4 alkyl, C1-4
fluoroalkyl, C1-4 alkoxy or C -4 fluoroalkoxy),
benzyloxy (optionallysubstituted by halo, C1-4 alkyl,
C1-4 fluoroalkyl, C1-4 alkoxy or C1-4 fluoroalkoxy),
phenoxy (optionally substituted by halo, C1-4 alkyl,
C1-4 fluoroalkyl, C1-4 alkoxy or C1-4 fluoroalkoxy),
pyridyloxy (optionally substituted by halo, C1-4
alkyl, C1-4 fluoroalkyl, C1-4 alkoxy or C1-4
fluoroalkoxy), nitro, cyano, S(O)2NH2, C(O)( C1-4
alkyl), C(O)NH2, NHC(O)(C1-4 alkyl) or NR4R5; or X and
Yjoin to form a fused benzene or pyridine ring; R4 and
R5 are, independently hydrogen, C1-4 alkyl or C3-7
cycloalkyl; R1 is hydrogen or C1-4 alkyl; W is
cyclohexyl, phenyl, methylenedioxyphenyl, thienyl,
pyrazolyl, thiazolyl, isoxazolyl, pyridinyl,
pyrimidinyl, pyridazinyl, pyrazinyl, 1,3,5-triazinyl,
1,2,3-triazinyl, 1,2,4-triazinyl, benzofuranyl,
benzthienyl, indolyl, indolinyl, dihydroindolinyl,
indazolyl, benzimidazolyl, benzoxazolyl,
benzthiazolyl, quinolinyl, tetrahydroquinolinyl,
isoquinolinyl, quinoxalinyl, quinazolinyl, cinnolinyl,
phthalazinyl, [l,8]-naphthiridinyl,
[l,6]-naphthiridinyl, quinolin- 2(l//)-onyl,
isoquinolin-l(2#)-onyl, phthalazin-l(2#)-onyl,
l/Z-indazolyl, l,3-dihydro-2/findol- 2-onyl,
isoindolin-1-onyl, 3,4-dihydro-l -isochromen-l-only, l
-isochromen-1-only, or an acenaphthene ring system; W
is optionally substituted by halo, C1-6 alkyl, C1-6
alkoxy, C1-4 alkylthio, C1-4 fluoroalkyl, C1. 4
fluoroalkoxy, nitro, cyano, OH, C(O)2H, C(O)2(C1-4
alkyl), S(O)2(C1-4 alkyl), S(O)2NH2, S(O)2NH(C1-4
alkyl), S(O)2N(C1-4 alkyl)2, benzyloxy, imidazolyl,
C(O)(C1-4 alkyl), C(O)NH2, C(O)NH(C1-4 alkyl),
C(O)N(C1-4 alkyl)2, NHC(O)(C1-4 alkyl) OrNR6R7; R6 and
R7 are, independently, hydrogen, C1-4 alkyl or C3-7
cycloalkyl; L1 is a bond or CH2; L2 is a bond, O, NH,
(CH2)n or CH2NH; n is 1 or 2; R2 is a phenyl, pyridyl
or pyrazolyl ring, said ring being optionally
substituted by halo, C1-4 alkyl, C alkoxy, C1 4
alkylthio, CF3, OCF3, benzyloxy, nitro, cyano,
S(O)2NH2, C(0)( C1-4 alkyl), C(O)NH2, NHC(0)( C1-4
alkyl) OrNR8R9; R8 and R9 are, independently hydrogen,
C1-4 alkyl or C3-7 cycloalkyl; or a pharmaceutically
acceptable salt thereof; provided that when L1 and L3
are both a bond then W is not optionally substituted
phenyl; and that when L1 and L3 are both a bond, L2 is
(CH2)2,W is unsubstituted 2-pyridin-6-yl and R2 is
unsubstituted phenyl then R3 is neither 4-
NHC(O)CH3-phenyl nor -NH 2-phenyl. In yet another
aspect the present invention provides a compound of
formula (I) wherein: R3 is phenyl optionally
substituted by U, X, Y and Z; L3 is a bond; U, X, Y
and Zare, independently, hydrogen, halo (such as
fluoro or chloro), C1-6 alkyl, C1-6 alkoxy, phenyl
(optionally substituted by halo) or phenoxy
(optionally substituted by C1-4 alkyl); or X and Y
join to form a fused benzene ring; R1 is hydrogen or
C1-4 alkyl; W is a phenyl, isoxazolyl or pyrazolyl,
cyclohexyl ring, or an acenaphthene ring system;
Wbeing optionally substituted by C1-4 alkyl; L1 is a
bond or CH2; L2 is a bond, O, NH, (CH2)n or CH2NH; n
is 1 or 2; R2 is a phenyl, pyridyl or pyrazolyl ring,
said ring being optionally substituted by halo (such
as 



chloro or bromo), C1-4 alkyl, C1-4 alkoxy or C1-4
alkylthio; or a pharmaceutically acceptable salt
thereof; for use as a medicament. In a further aspect
the present invention provides a compound of formula
(I) wherein R3 is phenyl optionally substituted by U,
X, Y and Z; L3 is a bond; U, X, Y and Z are,
independently, hydrogen, halo, C1-6 alkyl, C1-6
alkoxy, C1- alkylthio, CF3, OCF3, phenyl (optionally
substituted by halo or C1-4 alkyl), benzyloxy, phenoxy
(optionally substituted by halo or C1-4 alkyl), nitro,
cyano, S(O)2NH2, C(O)( Ci-4 alkyl), C(O)NH2,
NHC(O)(C1-4 alkyl) or NR4R5; or X and Yjoin to form a
fused benzene or pyridine ring; R4 and R5 are,
independently hydrogen, C1-4 alkyl or C3-7 cycloalkyl;
R1 is hydrogen or C1 4 alkyl; W is a phenyl,
isoxazolyl or pyrazolyl, cyclohexyl ring, or an
acenaphthene ring system; W being optionally
substituted by halo or C1-4 alkyl; L1 is a bond or
CH2; L2 is a bond, O, NH, (CH2)n or CH2NH; n is 1 or
2; R2 is a phenyl, pyridyl or pyrazolyl ring, said
ring being optionally substituted by halo, C1-4 alkyl,
C1-4 alkoxy, C1-4 alkylthio, CF3, OCF3, benzyloxy,
nitro, cyano, S(O)2NH2, C(0)( C1-4 alkyl), C(O)NH2,
NHC(0)( Ci-4 alkyl) or NR8R9; R8 and R9 are,
independently hydrogen, Ci-4 alkyl or C3-7 cycloalkyl;
or a pharmaceutically acceptable salt thereof. In a
still further aspect the present invention provides a
compound of formula (I) wherein: R3 is phenyl
optionally substituted by U, X, Y and Z; L3 is a bond;
U, X, Y and Z are, independently, hydrogen, halo, C1-6
alkyl, C1-6 alkoxy, C1-4 alkylthio, CF3, OCF3, phenyl
(optionally substituted by halo or C1-4 alkyl),
benzyloxy, phenoxy (optionally substituted by halo or
C1-4 alkyl), nitro, cyano, S(O)2NH2, C(0)( C -4
alkyl), C(O)NH2, NHC(O)(C1-4 alkyl) or NR4R5; or X and
Yjoin to form a fused benzene or pyridine ring; R4 and
R5 are, independently hydrogen, C1-4 alkyl or C3-7
cycloalkyl; R1 is hydrogen or Ci-4 alkyl; W is a
phenyl or isoxazolyl, cyclohexyl ring, or an
acenaphthene ring system; Wbeing optionally
substituted by halo or Ci-4 alkyl; L1 is a bond or
CH2; L2 is a bond, O, NH or (CH2)n; n is 1 or 2; R2 is
a phenyl, pyridyl or pyrazolyl ring, said ring being
optionally substituted by halo, Ci-4 alkyl, Ci-4
alkoxy, C1-4 alkylthio, CF3, OCF3, benzyloxy, nitro,
cyano, S(O)2NH2, C(0)( C1-4alkyl), C(O)NH2 NHC(O)(
C1-4 alkyl) OrNR8R9; R8 and R9 are, independently
hydrogen, C1-4 alkyl or C3-7 cycloalkyl; or a
pharmaceutically acceptable salt thereof. In another
aspect the present invention provides a compound of
formula (I) wherein L1 is CH2. In yet another aspect
the present invention provides a compound of formula
(I) wherein L3 is a bond. In a further aspect the
present invention provides a compound of formula (I)
wherein L2 is CH2CH2. In a still further aspect the
present invention provides a compound of formula (I)
wherein W is phenyl (for example unsubstituted
phenyl). In another aspect the present invention
provides a compound of formula (I) wherein R3 is
phenyl (optionally substituted by halogen, Ci-4 alkyl,
Ci-4 haloalkyl, Ci- alkoxy or C1-4 haloalkoxy),
pyridyl (optionally substituted by halogen, Ci-4
alkyl, Ci-4 haloalkyl, C1-4 alkoxy or Ci-4 haloalkoxy)
or pyrazolyl (optionally substituted by Ci-4 alkyl,
Ci-4 haloalkyl or phenyl (itself optionally
substituted by halogen, Ci-4 alkyl, Ci-4 haloalkyl,
C1-4 alkoxy or Ci-4 haloalkoxy)). In yet another
aspect the present invention provides a compound of
formula (I) wherein R3 is phenyl optionally
substituted by halo, Ci-6 alkyl, C1-6 alkoxy, C1-4
alkylthio, CF3, OCF3, phenoxy (optionally substituted
by halo or C1-4 alkyl), phenyl (optionally substituted
by halo or C1-4 alkyl), nitro, cyano, S(O)2NH2,
C(O)(C1-4 alkyl), C(O)NH2, NHC(O)(C1-4 alkyl) OrNR4R5;
R4 and R5 are, independently, hydrogen, C1-4 alkyl or
C3-7 cycloalkyl. In a further aspect the present
invention provides a compound of formula (I) wherein
R3 is phenyl optionally substituted by halo, C1-6
alkyl, C1-6 alkoxy, C1-4 alkylthio, CF3, OCF3, nitro,
cyano, S(O)2NH2, C(O)(C1-4 alkyl), C(O)NH2, NHC(O)(C
1-4 alkyl) or NR4R5; R4 and R5 are, independently,
hydrogen, C1-4 alkyl or C3-7 cycloalkyl. In a still
further aspect the present invention provides a
compound of formula (I) wherein R2 is phenyl,
methylenedioxyphenyl, pyridinyl, benzofuranyl,
benzthienyl, indolyl, indolinyl, dihydroindolinyl,
benzimidazolyl, benzoxazolyl, benzthiazolyl,
quinolinyl, indazolyl, tetrahydroquinolinyl,
isoquinolinyl, quinoxalinyl, quinazolinyl, cinnolinyl,
phthalazinyl, [l,8]-naphthiridinyl or
[l,6]-naphthiridinyl, optionally substituted as
defined above.In another aspect the present invention
provides a compound of formula (I) wherein R2 is
phenyl, pyridyl, indolyl (for example mdol-4-yl,
mdol-5-yl, indol-6-yl or indol-7-yl), indazolyl (for
example indazol-4-yl, indazol-5-yl, indazol-6-yl or
indazol-7-yl), quinolinyl (for example quinolin-5-yl)
or isoquinolinyl (for example isoquinolm-5-yi). In yet
another aspect the present invention provides a
compound of formula (I) wherein R2 is optionally
substituted by halogen, C1-4 alkyl, CF3, C1-4 alkoxy,
OCF , phenyl (itself optionally substituted by
halogen, C1-4 alkyl, CF3, C1-4 alkoxy or OCF ) or
C(O)NH . 



In a further aspect the present invention provides a
compound of formula (I) wherein R2 is a phenyl,
pyridyl or pyrazolyl ring, said ring being optionally
substituted by halo, C1-4 alkyl, C1-4 alkoxy, C1-4
alkylthio, CF3, OCF3, benzyloxy, nitro, cyano,
S(O)2NH2, C(0)( C1-4 alkyl), C(O)NH2, NHC(0)( C1-4
alkyl) or NR8R9; and R8 and R9 are, independently
hydrogen, C1-4 alkyl or C3-7 cycloalkyl. In a still
further aspect the present invention provides a
compound of formula (I) wherein R1 is hydrogen. The
compounds of the invention are illustrated by the
Examples. The compounds of formula (I) can be prepared
using or adapting methods disclosed in the art, or by
using or adapting the method disclosed in the Examples
below. Starting materials for the preparative methods
are either commercially available or can be prepared
by literature methods, adapting literature methods.
For example the compounds of the invention can be
prepared by coupling a compound of formula (II): O 3 3
I - L3-S-L (ID O wherein L is a leaving group (for
example chlorine), with a compound of formula (III):
in a suitable solvent (such as tetrahydrofuran or
N,N-dimethylformamide) at a temperature in the range
-1O0C to 5O0C. The invention further provides
processes for the preparation of these compounds of
formula (I).Because of their ability to bind to the
glucocorticoid receptor the compounds of formula (I)
are useful as anti-inflammatory agents, and can also
display antiallergic, immunosuppressive and
anti-proliferative actions. Thus, the compounds of
formula (I) can be used as medicaments for treatment
or prophylaxis of the following pathologic conditions
in mammals (such as humans): (i) Lung diseases, which
coincide with inflammatory, allergic and/or
proliferative processes:  chronically obstructive lung
diseases of any origin, mainly bronchial asthma
bronchitis of different origins  all forms of
restructive lung diseases, mainly allergic alveolitis
all forms of pulmonary edema, mainly toxic pulmonary
edema  sarcoidoses and granulomatoses, such as Boeck's
disease (ii) Rheumatic diseases/auto-immune
diseases/degenerative joint diseases, which coincide
with inflammatory, allergic and/or proliferative
processes:  all forms of rheumatic diseases,
especially rheumatoid arthritis, acute rheumatic
fever, polymyalgia rheumatica, collagenoses  reactive
arthritis  inflammatory soft-tissue diseases of other
origins  arthritic symptoms in degenerative joint
diseases (arthroses)  traumatic arthritides  collagen
diseases of other origins, for example systemic lupus
erythematodes, sclerodermia, polymyositis,
dermatomyositis, polyarteritis nodosa, temporal
arteritis  Sjogren's syndrome, Still syndrome, Felty's
syndrome (iii) Allergies, which coincide with
inflammatory, allergic and/or proliferative processes:
All forms of allergic reactions, for example Quincke's
edema, hay fever, insect bites, allergic reactions to
pharmaceutical agents, blood derivatives, contrast
media, etc., anaphylactic shock, urticaria, contact
dermatitis (iv) Dermatological diseases, which
coincide with inflammatory, allergic and/or
proliferative processes:  atopic dermatitis (mainly in
children)  psoriasis erythematous diseases, triggered
by different noxae, for example radiation, chemicals,
burns, etc.  acid burns  bullous dermatoses  diseases
of the lichenoid group  itching (for example of
allergic origins)  seborrheal eczema  rosacea
pemphigus vulgaris  erythema exudativum multiforme
erythema nodosum 



balanitis  vulvitis  inflammatory hair loss, such as
alopecia areata  cutaneous T-cell lymphoma (v)
Nephropathies, which coincide with inflammatory,
allergic and/or proliferative processes:  nephrotic
syndrome  all nephritides (vi) Liver diseases, which
coincide with inflammatory, allergic and/or
proliferative processes:  acute liver cell
decomposition  acute hepatitis of different origins,
for example virally-, toxically- or pharmaceutical
agent-induced  chronically aggressive and/or
chronically intermittent hepatitis (vii)
Gastrointestinal diseases, which coincide with
inflammatory, allergic and/or proliferative processes:
regional enteritis (Crohn's disease)  ulcerative
colitis  gastroenteritis of other origins, for example
native sprue (viii) Proctological diseases, which
coincide with inflammatory, allergic and/or
proliferative processes: anal eczema  fissures
haemorrhoids  idiopathic proctitis (ix) Eve diseases,
which coincide with inflammatory, allergic and/or
proliferative processes:  allergic keratitis, uvenitis
iritis  conjunctivitis  blepharitis  optic neuritis
chorioiditis  sympathetic ophthalmia (x) Diseases of
the ear-nose-throat area, which coincide with
inflammatory, allergic and/or proliferative processes:
allergic rhinitis, hay fever  otitis externa, for
example caused by contact dermatitis, infection, etc.
otitis media (xi) Neurological diseases, which
coincide with inflammatory, allergic and/or
proliferative processes:  cerebral edema, mainly
tumor-induced cerebral edema  multiple sclerosis
acute encephalomyelitis  different forms of
convulsions, for example infantile nodding spasms
(xii) Blood diseases, which coincide with
inflammatory, allergic and/or proliferative processes:
acquired haemolytic anemia  idiopathic
thrombocytopenia (xiii) Tumor diseases, which coincide
with inflammatory, allergic and/or proliferative
processes:  acute lymphatic leukaemia  malignant
lymphoma  lymphogranulomatoses lymphosarcoma
extensive metastases, mainly in breast and prostate
cancers (xiv) Endocrine diseases, which coincide with
inflammatory, allergic and/or proliferative processes:
endocrine orbitopathy  thyrotoxic crisis  de
Quervain's thyroiditis  Hashimoto's thyroiditis
hyperthyroidism (xv) Transplants, which coincide with
inflammatory, allergic and/or proliferative processes;
(xvi) Severe shock conditions, which coincide with
inflammatory, allergic and/or proliferative processes,
for example anaphylactic shock 



(xvii) Substitution therapy, which coincides with
inflammatory, allergic and/or proliferative processes,
with:  innate primary suprarenal insufficiency, for
example congenital adrenogenital syndrome  acquired
primary suprarenal insufficiency, for example
Addison's disease, autoimmune adrenalitis,
meta-infective, tumors, metastases, etc.  innate
secondary suprarenal insufficiency, for example
congenital hypopituitarism  acquired secondary
suprarenal insufficiency, for example meta-infective,
tumors, etc. (xviii) Emesis, which coincides with
inflammatory, allergic and/or proliferative processes:
for example in combination with a 5-HT3-antagonist in
cytostatic-agent-induced vomiting. Without prejudice
to the foregoing, the compounds of formula (I) can
also be used to treat disorders such as: Conies
Syndrome, primary and secondary hyperaldosteronism,
increased sodium retention, increased magnesium and
potassium excretion (diuresis), increased water
retention, hypertension (isolated systolic and
combined systolic/diastolic), arrhythmias, myocardial
fibrosis, myocardial infarction, Bartter's Syndrome,
disorders associated with excess catecholamine levels,
diastolic and systolic congestive heart failure (CHF),
peripheral vascular disease, diabetic nephropathy,
cirrhosis with edema and ascites,oesophageal varicies,
Addison's Disease, muscle weakness, increased melanin
pigmentation of the skin, weight loss, hypotension,
hypoglycemia, Cushing's Syndrome, obesity,
hypertension, glucose intolerance, hyperglycemia,
diabetes mellitus, osteoporosis, polyuria, polydipsia,
inflammation, autoimmune disorders, tissue rejection
associated with organ transplant, malignancies such as
leukemias and lymphomas, acute adrenal insufficiency,
congenital adrenal hyperplasia, rheumatic fever,
polyarteritis nodosa, granulomatous polyarteritis,
inhibition of myeloid cell lines, immune
proliferation/apoptosis, HPA axis suppression and
regulation, hypercortisolemia, modulation of the
Thl/Th2 cytokine balance, chronic kidney disease,
stroke and spinal cord injury, hypercalcemia,
hyperglycemia, acute adrenal insufficiency, chronic
primary adrenal insufficiency, secondary adrenal
insufficiency, congenital adrenal hyperplasia,
cerebral edema, thrombocytopenia, and Little's
syndrome, systemic inflammation, inflammatory bowel
disease, systemic lupus erythematosus, discoid lupus
erythematosus, polyartitis nodosa, Wegener's
granulomatosis, giant cell arthritis, rheumatoid
arthritis, osteoarthritis, hay fever, allergic
rhinitis, contact dermatitis, atopic dermatitis,
exfoliative dermatitis, urticaria, angioneurotic
edema, chronic obstructive pulmonary disease, asthma,
tendonitis, bursitis, Crohn's disease, ulcerative
colitis, autoimmune chronic active hepatitis,
hepatitis, cinhosis, inflammatory scalp alopecia,
panniculitis, psoriasis, inflamed cysts, pyoderma
gangrenosum, pemphigus vulgaris, bullous pemphigoid,
dermatomyositis, eosinophilic fasciitis, relapsing
polychondritis, inflammatory vasculitis, sarcoidosis
Sweet's disease, type 1 reactive leprosy, capillary
hemangiomas, lichen planus, erythema nodosum acne,
hirsutism, toxic epidermal necrolysis, erythema
multiform, cutaneous T-cell lymphoma, psychoses,
cognitive disorders (such as memory disturbances) mood
disorders (such as depression and bipolar disorder),
anxiety disorders and personality disorders. As used
herein the term "congestive heart failure" (CHF) or
'congestive heart disease" refers to a disease state
of the cardiovascular system whereby the heart is
unable to efficiently pump an adequate volume of blood
to meet the requirements of the body's tissues and
organ systems. Typically, CHF is characterized by left
ventricular failure (systolic dysfunction) and fluid
accumulation in the lungs, with the underlying cause
being attributed to one or more heart or
cardiovascular disease states including coronary
artery disease, myocardial infarction, hypertension,
diabetes, valvular heart disease, and cardiomyopathy.
The term "diastolic congestive heart failure" refers
to a state of CHF characterized by impairment in the
ability of the heart to properly relax and fill with
blood. Conversely, the term "systolic congestive
heartfailure" refers to a state of CHF characterized
by impairment in the ability of the heart to properly
contract and eject blood. As will be appreciated by
one of skill in the art, physiological disorders may
present as a "chronic" condition, or an "acute"
episode. The term "chronic", as used herein, means a
condition of slow progress and long continuance. As
such, a chronic condition is treated when it is
diagnosed and treatment continued throughout the
course of the disease. Conversely, the term
"acute"means an exacerbated event or attack, of short
course, followed by a period of remission. Thus, the
treatment of physiological disorders contemplates both
acute events and chronic conditions. In an acute
event, compound is administered at the onset of
symptoms and discontinued when the symptoms disappear.
In another aspect the present invention provides a
compound or formula (I) or a pharmaceutically
acceptable salt thereof, in the manufacture of a
medicament for use in therapy (such as a therapy
described above). The present invention further
provides a method of treating a glucocorticoid
receptor 



mediated disease state in a mammal (such as man),
which comprises administering to a mammal in need of
such treatment an effective amount of a compound of
formula (I), or a pharmaceutically acceptable salt
thereof. In a still further aspect of the invention a
compound of formula (I) or a pharmaceutically
acceptable salt thereof, is used to treat an
inflammatory (such as an arthritic) condition. In a
still further aspect of the invention a compound of
formula (I) or a pharmaceutically acceptable salt
thereof, is used to treat an asthmatic or
dermatological condition. In order to use a compound
of formual (I), or a pharmaceutically acceptable salt
thereof, for the therapeutic treatment of a mammal,
said active ingredient is normally formulated in
accordance with standard pharmaceutical practice as a
pharmaceutical composition. Therefore in another
aspect the present invention provides a pharmaceutical
composition comprising a compound of formula (I)5or a
pharmaceutically acceptable salt thereof (active
ingredient), and a pharmaceutically acceptable
adjuvant, diluent or carrier. In a further aspect the
present invention provides a process for the
preparation of said composition comprising mixing the
active ingredient with a pharmaceutically acceptable
adjuvant, diluent or carrier. Depending on the mode of
administration, the pharmaceuticalcomposition can
comprise from 0.05 to 99 %w (per cent by weight), for
example from 0.05 to 80 %w, such as from 0.10 to 70 %w
(for example from 0.10 to 50 %w), of active
ingredient, all percentages by weight being based on
total composition. A pharmaceutical composition of the
present invention may be administered in standard
manner for the disease condition that it is desired to
treat, for example by topical (such as to the lung
and/or airways or to the skin), oral, rectal or
parenteral administration. Thus, a the compound of
formula (I), or a pharmaceutically acceptable salt
thereof, may be formulated into the form of, for
example, an aerosol, a powder (for example dry or
dispersible), a tablet, a capsule, a syrup, a granule,
an aqueous or oily solution or suspension, an (lipid)
emulsion, a suppository, an ointment, a cream, drops,
or a sterile injectable aqueous or oily solution or
suspension. A suitable pharmaceutical composition of
this invention is one suitable for oral administration
in unit dosage form, for example a tablet or capsule
containing between O.lmg and I g of active ingredient.
In another aspect a pharmaceutical composition of the
invention is one suitable for intravenous,
subcutaneous or intramuscular injection. Buffers,
pharmaceutically-acceptable cosolvents such as
polyethylene glycol, polypropylene glycol, glycerol or
ethanol or complexing agents such as hydroxy-propyl b-
cyclodextrin may be used to aid formulation. The above
formulations may be obtained by conventional
procedures well known in the pharmaceutical art.
Tablets may be enteric coated by conventional means,
for example to provide a coating of cellulose acetate
phthalate. The invention further relates to
combination therapies or compositions wherein a
compound of formula (I), or a pharmaceutically
acceptable salt thereof, or a pharmaceutical
composition comprising a compound of formula (I), or a
pharmaceutically acceptable salt thereof, is
administered concurrently (possibly in the same
composition) or sequentially with an agent for the
treatment of any one of the above disease states. In
particular, for the treatment of the inflammatory
diseases (for example rheumatoid arthritis, COPD,
asthma or allergic rhinitis) a compound of the
invention can be combined with a TNF-a inhibitor (such
as an anti-TNF monoclonal antibody (such as Remicade,
CDP- 870 and D.sub2.E.sub7.), or a TNF receptor
immunoglobulin molecule (such as Enbrel.reg.)), a
non-selective COX-I / COX-2 inhibitor (such as
piroxicam or diclofenac; a propionic acid such as
naproxen, flubiprofen, fenoprofen, ketoprofen or
ibuprofen; a fenamate such asmefenamic acid,
indomethacin, sulindac or apazone; a pyrazolone such
as phenylbutazone; or a salicylate such as aspirin), a
COX-2 inhibitor (such as meloxicam, celecoxib,
rofecoxib, valdecoxib or etoricoxib) low dose
methotrexate, lefunomide; ciclesonide;
hydroxychloroquine, d-penicillamine or auranofm, or
parenteral or oral gold. The present invention still
further relates to the combination of a compound of
the invention together with:  a leukotriene
biosynthesis inhibitor, a 5-lipoxygenase (5-LO)
inhibitor or a 5- lipoxygenase activating protein
(FLAP) antagonist, such as zileuton, ABT-761,
fenleuton, tepoxalin, Abbott-79175, Abbott-85761,
anN-(5-substituted)-thiophene-2- alkylsulfonamide, a
2,6-di-tert-butylphenol hydrazones, a
methoxytetrahydropyran such as Zeneca ZD-2138,
SB-210661, a pyridinyl-substituted 2-cyanonaphthalene
compound such as L-739,010; a 2-cyanoquinoline
compound such as L-746,530; an indole or quinoline
compound such as MK-591, MK-886 or BAY x 1005;  a
receptor antagonist for a leukotriene LTB.sub4.,
LTC.sub4., LTD.sub4. or 



LTE.sub4. selected from the group consisting of a
phenothiazin-3-one such as L- 651,392; an amidino
compound such as CGS-25019c; a benzoxalamine such as
ontazolast; a benzenecarboximidamide such as BIIL
284/260; or a compound such as zafirlukast, ablukast,
montelukast, pranlukast, verlukast (MK-679), RG-
12525, Ro- 245913, iralukast (CGP 45715A) or BAY x
7195;  a PDE4 inhibitor including an inhibitor of the
isoform PDE4D;  an antihistaminic H.subl. receptor
antagonist such as cetirizine, loratadine,
desloratadine, fexofenadine, astemizole, azelastine or
chlorpheniramine;  a gastroprotective H.sub2. receptor
antagonist;  an a.subl.- and a.sub2.-adrenoceptor
agonist vasoconstrictor sympathomimetic agent, such as
propylhexedrine, phenylephrine, phenylpropanolamine,
pseudoephedrine, naphazoline hydrochloride,
oxymetazoline hydrochloride, tetrahydrozoline
hydrochloride, xylometazoline hydrochloride or
ethylnorepinephrine hydrochloride;  an anticholinergic
agent such as ipratropium bromide, tiotropium bromide,
oxitropium bromide, pirenzepine or telenzepine;  a
b.subl.- to b.sub4.-adrenoceptor agonist (such as b2
adrenoceptor agonist) such as metaproterenol,
isoproterenol, isoprenaline, albuterol, salbutamol,
formoterol, salmeterol, terbutaline, orciprenaline,
bitolterol mesylate or pirbuterol, or
amethylxanthanine including theophylline and
aminophylline; sodium cromoglycate; or a muscarinic
receptor (Ml, M2, and M3) antagonist;  an insulin-like
growth factor type I (IGF-I) mimetic;  an inhaled
glucocorticoid with reduced systemic side effects,
such as prednisone, prednisolone, flunisolide,
triamcinolone acetonide, beclomethasone dipropionate,
budesonide, fluticasone propionate or mometasone
furoate;  an inhibitor of a matrix metalloprotease
(MMP), such as a stromelysin, a collagenase, or a
gelatinase or aggrecanase; such as collagenase- 1
(MMP-I), collagenase-2 (MMP- 8), collagenase-3
(MMP-13), stromelysin- 1 (MMP-3), stromelysin-2
(MMP-IO), and stromelysin-3 (MMP-11) or MMP-12;  a
modulator of chemokine receptor function such as CCRl,
CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6, CCR7,
CCR8, CCR9, CCRlO and CCRl 1 (for the C-C family);
CXCRl, CXCR2, CXCR3, CXCR4 and CXCR5 (for the C-X-C
family) and CX3CRl for the C-X3-C family;  an
osteoporosis agent such as raloxifene, droloxifene,
lasofoxifene or fosomax;  an immunosuppressant agent
such as FK-506, rapamycin, cyclosporine, azathioprine
or methotrexate;  a compound useful in the treatment
of AIDS and/or HIV infection for example: an agent
which prevents or inhibits the viral protein gpl20
from engaging host cell CD4 {such as soluble CD4
(recombinant); an anti-CD4 antibody (or modified /
recombinant antibody) for example PRO542; an
anti-groupl20 antibody (or modified / recombinant
antibody); or another agent which interferes with the
binding of groupl20 to CD4 for example BMS806}; an
agent which prevents binding to a chemokine receptor,
other than CCR5, used by the HIV virus {such as a
CXCR4 agonist or antagonist or an anti-CXCR4 antibody}
; a compound which interferes in the fusion between
the HIV viral envelope and a cell membrane {such as an
antigroup 4 1 antibody; enfuvirtide (T-20) or T-1249};
an inhibitor of DC-SIGN (also known as CD209) {such as
an anti-DC-SIGN antibody or an inhibitor of DC-SIGN
binding} ; a nucleoside/nucleotide analogue reverse
transciptase inhibitor {for example zidovudine (AZT),
nevirapine, didanosine (ddl), zalcitabine (ddC),
stavudine (d4T), lamivudine (3TC), abacavir, adefovir
or tenofovir (for example as free base or as
disoproxil fumarate)}; a non-nucleoside reverse
transciptase inhibitor {for example nevirapine,
delavirdine or efavirenz}; a protease inhibitor {for
example ritonavir,indinavir, saquinavir (for example
as free base or as mesylate salt), nelfinavir (for
example as free base or as mesylate salt), amprenavir,
lopinavir or atazanavir (for example as free base or
as sulphate salt)}; a ribonucleotide reductase
inhinbitor {for example hydroxyurea}; or an
antiretroviral {for example emtricitabine}; or,  an
existing therapeutic agent for the treatment of
osteoarthritis, for example a non steroidal
anti-inflammatory agent (hereinafter NSAID's) such as
piroxicam or diclofenac, a propionic acid such as
naproxen, flubiprofen, fenoprofen, ketoprofen or
ibuprofen, a fenamate such as mefenamic acid,
indomethacin, sulindac or apazone, a pyrazolone such
as phenylbutazone, a salicylate such as aspirin, a
COX-2 inhibitor such as celecoxib, valdecoxib,
rofecoxib or etoricoxib, an analgesic or
intra-articular therapy such as a corticosteroid or a
hyaluronic acid such as hyalgan or synvisc, or a P2X7
receptor antagonist. The present invention still
further relates to the combination of a compound of
the invention together with: (i) a tryptase inhibitor;
(ii) a platelet activating factor (PAF) antagonist;
(iii) an interleukin converting enzyme (ICE)
inhibitor; (iv) an IMPDH inhibitor; 



(v) an adhesion molecule inhibitor including a VLA-4
antagonist; (vi) a cathepsin; (vii) a MAP kinase
inhibitor; (viii) a glucose-6 phosphate dehydrogenase
inhibitor; (ix) a kinin- B.subl. - and B.sub2.
-receptor antagonist; (x) an anti-gout agent, e.g.,
colchicine; (xi) a xanthine oxidase inhibitor, e.g.,
allopurinol; (xii) an uricosuric agent, e.g.,
probenecid, sulfinpyrazone or benzbromarone; (xiii) a
growth hormone secretagogue; (xiv) a transforming
growth factor (TGFb); (xv) a platelet-derived growth
factor (PDGF); (xvi) a fibroblast growth factor, e.g.,
basic fibroblast growth factor (bFGF); (xvii) a
granulocyte macrophage colony stimulating factor
(GM-CSF); (xviii) a capsaicin cream; (xix) a
Tachykinin NK.sub 1. and NK.sub3. receptor antagonist
selected from the group consisting of NKP-608C;
SB-233412 (talnetant); and D-4418; (xx) an elastase
inhibitors selected from the group consisting of UT-
77 and ZD-0892; (xxi) a TNFa converting enzyme
inhibitor (TACE); (xxii) an induced nitric oxide
synthase inhibitor (iNOS); or (xxiii) a
chemoattractant receptor-homologous molecule expressed
on TH2 cells (a CRTH2 antagonist). The following
compounds illustrate compounds of formula (I)Compound
1 Compound 2 Compound 3 Compound 4 Compound 5 Compound
6 Compound 8 Compound 9 Compound 7 Compound 10 The
following Examples illustrate the preparation of
compounds of formula (I). In the Examples the
following abbreviations are used: THF tetrahydrofuran
TFA trifiuoroacetic acid rt room temperatureGeneral
Methods 1H NMR spectra were recorded on a Varian Unity
INOVA 400MHz instrument. The central peaks of DMSO-d6
(d 2.50 ppm) were used as internal references. Low
resolution mass spectra and accurate mass
determination were recorded on a Hewlett-Packard 1100
LCMS system equipped with APCI ionisation chamber.
Unless stated otherwise, starting materials were
commercially available. All solvents and commercial
reagents were of laboratory grade and were used as
received. The following method was used for LC/MS
analysis: Instrument Agilent 1100; Column C18 Waters
Symmetry 2.1 x 30 mm 3.5mm; Flow rate 0.7 ml/min; Mass
APCI; UV-absorption was measured at 254nm; Solvent A:
water + 0.1% TFA; Solvent B: acetonitrile + 0.1% TFA ;
Gradient 5-95%/B 8 min, 95% B 2 min. EXAMPLE 1
4-Methoxy-2,3,6-trimethyl-N-(5-methyl-3-phenyl-isoxazo
l-4-ylmethylVbenzenesulfonamide (Compound 11)
4-Methoxy-2,3,6-trimethyl-benzenesulfonyl chloride
(120mL 0.3M /THF) was mixed with
[(5-methyl-3-phenylisoxazol-4-yl)methyl]amine (lOOmL
0.3M/pyridine) and stirred overnight in ambient
temperature before it was evaporated to dryness under
reduced pressure. The residue was purified on HPLC-C
18 yielding 2.3mg (20%) APCI-MS m/z: 401.2 [MH+]. LC
rt = 5.8 min. UV 254 nm. Examples 2 - 37 were
synthesised by a method analogous to that described in
Example 1 using the corresponding starting
materials.EXAMPLE 2 4'-Fluoro-biphenyl-4-sulfonic acid
('5-methyl-3-phenyl-isoxazol-4-ylmethylVamide
(Compound 12) APCI-MS m/z: 423.2 [MH+]. LC rt = 6.1
min. UV 254 nm. EXAMPLE 3 4-C1.1
-Dimethyl-propyl)-N-r5-methyl-3-phenyl-isoxazol-4-ylme
thylVbenzenesulfonamide (Compound 13) APCI-MS m/z:
399.2 [MH+]. LC rt 6.7 min. UV 254 ran. EXAMPLE 4
Naphthalene-2-sulfonic acid (5-methyl-3
-phenyl-isoxazol-4- ylmethylVamide (Compound 14)
APCI-MS m/z: 379.1 [MH+]. LC rt = 5.6 min. UV 254 ran.
EXAMPLE 5 Biphenyl-4-sulfonic acid
C5-methyl-3-phenyl-isoxazol-4-ylmethylVamide (Compound
15)APCI-MS m/z: 405.2 [MH+]. LC rt = 6.0 min. UV 254
nm. EXAMPLE 6
4-n-Butoxy-N-(5-methyl-3-phenyl-isoxazol-4-ylmethyl)-b
enzenest ilfonamide ("Compound 16) 



APCI-MS m/z: 401.2 [MH+]. LC rt = 6.2 min. UV 254 nm.
EXAMPLE 7
2,4,6-Trimethyl-N-C5-methyl-3-phenyl-isoxazol-4-ylmeth
yl)-benzenesulfonamide (Compound 17) APCI-MS m/z:
371.2 [MH+]. LC rt = 5.9 min. UV 254 nm. EXAMPLE 8
N-r5-Methyl-3-phenyl-isoxazol-4-ylmethyl)-3-p-tolyloxy
-benzenesulfonamide (Compound 18)APCI-MS m/z: 435.2
[MH+]. LC rt = 6.4 min. UV 254 nm. EXAMPLE 9 N-{ 5-
4-Chlorophenyl>2-thienyl]methyl}
-4-fMfluoromethoxylbenzenesulfonamide (Compound 19) 1H
NMR (399.99 MHz, DMSO) d 8.50 (t, J = 6.1 Hz5 IH),
7.91 (d, J = 8.8 Hz, 2H), 7.56 (dd, J = 8.2, 6.2 Hz,
4H), 7.44 (d, J = 8.6 Hz, 2H), 7.28 (d, J = 3.6 Hz,
IH), 6.89 (d, J = 3.5 Hz, IH), 4.25 (d, J = 5.6 Hz52H)
LC rt = 6.9 min. UV 254 nm. EXAMPLE 10
N-{r5-(4-Chlorophenyl)-2-thienyllmethyl}-4-(
'trifluoromethyl)benzenesulfonaniide (Compound 20) LC
rt = 6.8 min. UV 254 nm. EXAMPLE I l
2,4,6-Trimethyl-N-r3-('2-pyridin-2- g lethyl
)phenyl]benzenesulfonamide (Compound 21)APCI-MS m/z:
381.2 [MH+]. LC rt 4.2 min. UV 254 nm. EXAMPLE 12
4-Bromo-N-([5-('4-chlorophenylV2-thienyl]methyl}benzen
esulfonamide (Compound 22) LC rt 6.7 min. UV 254 nm.
EXAMPLE 13
N-{[5-(4-chlorophenyl)-2-thienyllmethyl>-4-propylbenze
nesulfonamide ("Compound 23) LC rt 7.1 min. UV 254 nm.
EXAMPLE 14
4-Chloro-N-{[5-(4-chlorophenylV2-thienyllmethvUbenzene
sulfonamide (Compound 24) LC rt 6.6 min. UV 254
nm.EXAMPLE 15 5-Bromo-N-
{[5-(4-chlorophenyl)-2-thienyl1methyl}thiophene-2-sulf
onamide (Compound 25) LC rt 6.7 min. UV 254 nm.
EXAMPLE 16
2,5-Dichloro-N-[3-(2-pyridm-2-ylethyl)phenyl]thiophene
-3-sulfonamide (Compound 26) APCI-MS m/z: 413.0, 415.0
[MH+]. LC rt 4.1 min. UV 254 nm. EXAMPLE 17
N-{r5-(4-chlorophenyl
')-2-thienynmethyl}-3-(trifluoromethyl
')benzenesulfonamide (Compound 27) LC rt 6.7min. UV
254 nm. EXAMPLE 18
4-Bromo-N-{r5-(4-chlorophenylV2-thienyllmethyl>-2-meth
ylbenzenesulfonamide (Compound 28)LC rt 7.0 min. UV
254 nm. EXAMPLE 19
N-|[5-(4-ChlorophenylV2-thienyl1methyl|-2,4,6-1ximethy
lbenzenesulfonamide (Compound 29) LC rt 7.1 min. UV
254 nm. EXAMPLE 20
N-{[5-(4-Chlorophenyl)-2-thienyl1methvU-4-nitrobenzene
sulfonamide (Compound 30) LC rt 6.2 min. UV 254 nm.
EXAMPLE 2 1 N-(f5-(4-Chlorophenyl)-2-thienyl]methyl)
-4-fluorobenzenesulfonamide (Compound 31) LC rt 6.3
min. UV 254 nm. EXAMPLE 22
S-Methyl-l-phenyl-N-[3-(2-pyridin-2-ylethyl)phenyl1-lH
-pyrazole-4-sulfonamide (Compound 32)APCI-MS m/z:
419.2 [MH+]. LC rt 3.8 min. UV 254 nm EXAMPLE 23
5-ri-Methyl-5-(trifluoromethylVlH-pyrazol-3-yl]-N-|
3-C2- yridin-2-ylethyl phenyllthiophene- 2-sulfonamide
(Compound 33) 



APCI-MS m/z: 493.1, 415.0 [MH+]. LC rt 4.6 min. UV 254
nm EXAMPLE 24
2-Bromo-N-{[5-(4-chlorophenylV2-thienyl]methyl>benzene
sulfonamide (Compound 34) LC rt 6.5 min. UV 254 nm
EXAMPLE 25
N-(r5-(4-ChlorophenylV2-thienvnmethyl|-4-(pyridin-2-yl
oxy )benzenesulfonamideAPCI-MS m/z: 457.1 [MH+]. LC rt
6.4 min. UV 254 nm EXAMPLE 26
N-{[5-(4-Chlorophenyl)-2-thienyl]methyl)
-4-methoxybenzenesulfonamide (Compound 36) LC rt 6.2
min. UV 254 nm EXAMPLE 27
5-Pyridm-2-yl-N-[3-(2-pyridin-2-ylethyl)phenyl1thiophe
ne-2-sulfonamide (Compound 37) APCI-MS m/z 422.2
[MH+]. LC rt 3.8 min. UV 254 nm EXAMPLE 28
2,5-dimethyl-N-[3-(2-pyridm-2-ylethyl
)rhenyl]thiophene-3-sulfonamide (Compound 38) APCI-MS
m/z: 373.1 [MH+]. LC rt 3.9 min. UV 254 nmEXAMPLE 29
B^-Dimethyl-N-rB-^-pyridin-
-ylethvDphenyllbenzenesulfonamide (Compound 39)
APCI-MS m/z: 367.1 [MH+]. LC rt 4.0 min. UV 254 nm
EXAMPLE 30
N-{[5-(4-ChlorophenylV2-thienyllmethyl|-3-methoxybenze
nesulfonamide (Compound 40) LC rt 6.3min. UV 254 nm
EXAMPLE 3 1
N--f[5-(4-Chlorophenyl)-2-thienyl]methyU-4-methoxy-2,3
,6-trimethylbenzenesulfonamide (Compound 41) LC rt 7.0
min. UV 254 nm EXAMPLE 32
N-(r5-(4-ChlorophenylV2-thienyl]methyll-3-(4-methylphe
noxy)benzenesulfonamide (Compound 42)LC rt 7.3 min. UV
254 nm EXAMPLE 33 5-Chloro-N-r3-(2-pyridm-2-ylethyl
)phenyl1thiophene-2-s ilfonamide (Compound 43) APCI-MS
m/z 379.0 [MH+]. LC rt 3.9 min. UV 254 nm EXAMPLE 34
l-(4-Chlorophenyl)-N-{r5-(4-chlorophenyl)-2-thienyllme
thvUmethanesulfon amide (Compound 44) LC rt 6.6 min.
UV 254 nm EXAMPLE 35
2,5-Dimethyl-N-r3-(2-pyridin-2-yletlivDphenyllfuran-3-
sulfonamide (Compound 45) APCI-MS m/z: 357.1 [MH+]. LC
rt 3.7 min. UV 254 nmEXAMPLE 36
l-(Difluoromethyl)-3,5-dimethyl-N-r3-(2-pyridin-2-ylet
hv phenyll-lH-pyrazole-4- sulfonamide (Compound 46)
APCI-MS m/z: 407.2[MH+]. LC rt 3.6 min. UV 254 nm
EXAMPLE 37
N-{r5-r4-Chlorophenyl)-2-thienvnmethyl)-3-cvanobenzene
sulfonamide (Compound 47) LC rt 6.1 min. UV 254 nm
EXAMPLE 38
2,4-Dimethyl-N-[3-(2-pyridin-2-ylethyl)phenyl1benzenes
ulfonamide (Compound 48) Step 1:
2,4-Dimethylbenzenesulfonyl chloride
2,4-dimethylbenzenesulfonic acid (lOmmole, 1.86g),
DIEA (10 mmole, 1.7mL) and cyanuric chloride (lOmmole,
1.84g) were dissolved in acetone (4OmL) and the
reaction mixture was refluxed overnight. After cooling
to room temperature the mixture was filtered through a
Celite pad. Solvent was removed by evaporation under
reduced pressure. The product was used in the next
step without any further purification.Step 2:
2,4-Dimethyl-N-[3-(2-pvridin-2-ylethyl)phenyl]benzenes
ulfonamide Was synthesised by a method analogous to
that described in Example 1using the corresponding
starting materials. APCI-MS m/z: 367.1[MH+]. LC rt 4.0
min. UV 254 nm Example 39-40 were synthesised by a
method analogous to that described in Example 



38 using the corresponding starting materials. EXAMPLE
39
2,5-Dimethyl-N-f3-(2-pyridm-2-ylethyl)phenyl1benzenesu
lfonamide (Compound 49) APCI-MS m/z: 367.1[MH+]. LC rt
4.0 min. UV 254 nm EXAMPLE 40
3,4-Dimethyl-N-[3-(2-pyridin-2-ylethyl)phenyl]benzenes
ulfonamide (Compound 50) APCI-MS m/z: 367.1[MH+]. LC
rt 4.0 min. UV 254 nm EXAMPLE 4 1 Human Glucocorticoid
Receptor (GR) Assay The assay is based on a commercial
kit from Panvera/Invitrogen (Part number P2893). The
assay technology is fluorescence polarization. The kit
utilises recombinant human GR(Panvera, Part number
P2812), a Fluoromone(tm) labelled tracer (GS Red,
Panvera, Part number P2894) and a Stabilizing Peptide
1OX (Panvera, Part number P2815). The GR and
Stabilizing Peptide reagents are stored at -700C while
the GS Red is stored at -200C. Also included in the
kit are IM DTT (Panvera, Part number P2325, stored at
-200C) and GR Screening buffer 1OX (Panvera, Part
number P2814, stored at -700C initially but once
thawed stored at room temperature). Avoid repeated
freeze/thaws for all reagents. The GR Screening buffer
1OX comprises 10OmM potassium phosphate, 20OmM sodium
molybdate, ImM EDTA and 20% DMSO. Test compounds (l
mL) and controls (l mL) in 100% DMSO were added to
black polystyrene 384-well plates (Greiner low volume
black flat-bottom, part number 784076). 0% control was
100%DMSO and 100% control was l OmM Dexamethasone.
Background solution (8mL; assay buffer 10X,
Stabilizing Peptide, DTT and ice cold MQ water) was
added to the background wells. GS Red solution (7mL;
assay buffer 10X, Stabilizing Peptide, DTT, GS Red and
ice cold water) was added to all wells except
background wells. GR solution (7mL; assay buffer 10X,
Stabilizing Peptide, DTT, GR and ice cold water) was
added to all wells. The plate was sealed and incubated
in a dark at room temperature for 2hours. The plate
was read in an Analyst plate reader (LJL
Biosystems/Molecular Devices Corporation) or other
similar plate reader capable of recording fluorescence
polarization (excitation wavelength 530nm, emission
wavelength 59OnM and a dichroic mirror at 561nm). The
IC50 values were calculated using XLfit model 205.A
MEDICAL PRODUCT COMPRISING A GLUCAGON-LIKE PEPTIDE
MEDICAMENT INTENDED FOR PULMONARY INHALATION TECHNICAL
FIELD The present invention relates to a medical
product comprising a metered medication dose of a
glucagon-like peptide (GLP) in dry powder form and
more particularly to a metered GLP dose enclosed in a
sealed container adapted for use in a dry powder
inhaler, capable of systemic dose delivery. BACKGROUND
Administering systemically acting drugs directly to
the lungs of a patient by means of an inhaler is an
effective, quick and user-friendly method of drug
delivery, especially compared to administration by
injections. A number of different inhaler devices have
been developed in order to deliver drugs to the lung,
e.g. pressurized aerosol inhalers (pMDIs), nebulizers
and dry powder inhalers (DPIs). The lung is an
appealing site for systemic delivery of drugs as it
offers a large surface area (about 100 m2) for the
absorption of the molecules across a thin epithelium,
thus having a potential for rapid drug absorption.
Pulmonary delivery of drugs has the potential of
attaining a high, rapid systemic drug concentration
often without the need of penetration enhancers. The
feasibility of this route of administration for a
particular drug depends on, for example, dose size and
extent and ease of systemic absorption through the
alveols of the particular drug. The critical factors
for the deposition of inhaled particles in the lung
are inspiration/ expiration pattern and the particle
aerodynamic size distribution. The aerodynamic
particle size (AD) of the drug particles is important
if an acceptable deposition of the drug within the
lung is to be obtained. In order for a particle to
reach into the deep lung the aerodynamic particle size
should typically be between 1 and 3 mm. Larger
particle sizes will easily stick in the mouth and
throat and will be swallowed. Thus, it is important to
keep the aerodynamic particle size distribution of the
dose within tight limits to ensure that a high
percentage of the dose is actually deposited where it
will be most effective. The aerodynamic diameter(AD)
of a particle is defined as the diameter of a
spherical particle having a density of 1 g/cm 3 that
has the same inertia! properties in air as the
particle 



of interest. If primary particles form aggregates, the
aggregates will aerodynamically behave like one big
particle in air. However, finely divided powders,
suitable for inhalation, are rarely free flowing but
tend to stick to all surfaces they come in contact
with and the small particles tend to aggregate into
lumps. This is due to van der Waal forces generally
being stronger than the force of gravity acting on
small particles having diameters of 10 mm or less.
There are several micronization technologies known in
the art. Two major categories dominate in prior art:
breaking of large particles using milling process such
as jet milling, pearlball milling or high-pressure
homogenization and the production of small particles
using controlled production processes such as spray
drying, lyophilization, precipitation from
supercritical fluid and controlled crystallization.
The former category produces predominantly
crystalline, homogenous particles, the latter more
amorphous, light', porous particles. See e.g.
"Micron-Size Drug Particles: Common and Novel
Micronization techniques" by Rasenack and Muller in
Pharmaceutical development and technology, 2004, 9(1):
1-13. See also "Unit Operation-Micronization" prepared
by Lee Siang Hua, dept. of Chemical & Biomolecular
Engineering, National University of Singapore. In
these documents the term 'finely divided powder'
refers to inhalable particles in general and does not
limit or preclude any method of producing such
particles. Glucagon Glucagon is a 29 amino acid
peptide hormone liberated in the alpha-cells of the
islets of Langerhans. It has been established that
glucagon opposes the action of insulin in peripheral
tissues, particularly the liver, in order to maintain
the levels of blood glucose, especially if a state of
hypoglycemia threatens. At mealtime, glucagon
secretion is generally suppressed in healthy subjects.
However, diabetics often exhibit disordered control of
glucagon secretion, leading to failure to suppress
hepatic glucose productionand fasting hyperglycemia.
Thus, it is important to determine what mechanisms are
at work in relation to glucagon, so that adequate, new
drugs may be produced to help the human body to
function normally. Glucagon-like peptide (GLP-I and
GLP-2) GLP- 1 and GLP-2 are synthesized in intestinal
endocrine cells and liberated, following
posttranslational processing of a single proglucagone
precursor. The complex functions of these substances
are not fully understood at this point and much
research remains before glucagon-like peptides (GLPs)
and analogues or derivates thereof can be used e.g. in
the treatment of diabetes or obesity. As small and
medium-sized molecules, GLPs are suitable for
pulmonary delivery to' the system by a dry powder
inhaler, provided suitable formulations can be
produced, preferably in finely divided, dry powder
form. GLP-I exists in two principal major molecular
forms, as GLP- 1(7-36), amide and GLP- 1(7-37). These
molecules are secreted in response to nutrient
ingestion and play multiple roles in metabolic
homeostasis following nutrient absorption. Biological
activities include stimulation of glucose-dependent
insulin secretion and insulin biosynthesis, inhibition
of glucagon secretion and gastric emptying and
inhibition of food intake. The substance plays an
important role in lowering blood glucose levels in
diabetics by stimulating the beta-cells in pancreas to
produce insulin. A very interesting effect of GLP- 1
is that it normalizes blood glucose levels in response
to hyperglycemic conditions without the risk of ending
up in a hypoglycemic condition. Also, GLP-I helps
control satiety and food intake. The substance
therefore constitutes an interesting pharmacological
drug, particularly so for treatment of diabetes,
preferably in combination with insulin or even as an
alternative to a regimen of insulin. See European
Patent EP 0 762 890 Bl. GLP-I is a relatively small
peptide molecule with a great potential for inhalation
therapy. Fortunately, provided that the GLP-I powder
formulation is constituted of particles of the right
size to sediment in the deep lung after inhalation,
GLP- 1 has been shown to be soluble in the fluid layer
in the deeplung and dissolve, thereby ensuring rapid
absorption from the lung into the system before
enzymatic inactivation sets in. See for instance U.S.
Patent No. 6,720,407. From a stability point of view,
a solid formulation stored under dry conditions is
normally the best choice. In the solid state, GLP
molecules are normally relatively stable in the
absence of moisture or elevated temperatures. GLP and
analogues or derivatives thereof in dry powder form 



are more or less sensitive to moisture depending on
the powder formulation. GLP may be administered to
humans by any available route, but oral or parenteral
administration may be the most common methods in the
art. Frequent injections, necessary for the management
of a disease, is of course not an ideal method of drug
delivery and often leads to a low patient compliance
as they infringe on the freedom of the patient as well
as because of psychological factors. Tablets or
capsules given orally have a fairly long onset and may
suffer from low efficacy because of metabolic
degradation of the GLP substance before it passes into
the system. Pulmonary absorption is therefore an
interesting alternative, which potentially offers a
fast onset, less degradation and higher efficacy.
Tests have shown that users, given a choice, prefer
inhalation of medicaments to self-injection. Hence,
there is a demand for precisely matched, therapeutic
pulmonary dosages of GLP-based medicaments, especially
in dry powder formulations and optionally in
combination with insulin, and high efficacy devices
for delivering dosages to the system by inhalation.
SUMMARY The present invention discloses a medical
product comprising an accurately metered dose of a GLP
medicament intended for pulmonary inhalation filled in
a dose container, which is effectively sealed against
ingress of moisture for a specified in-use time. The
medical product optionally also comprises a dose of
insulin. The container is adapted for application in a
dry powder inhaler.The dose loaded into the container,
is intended for a prolonged delivery by inhalation to
the deep lung where the active ingredients are
absorbed into the system. Optionally the medical
product also comprises at least one biologically
acceptable excipient. In a preferred embodiment, the
present invention presents a medicament containing as
active ingredient a therapeutically effective amount
of a physiologically acceptable salt of a GLP agent
including GLP analogues and derivates. The active GLP
agent exists in dry powder form suitable for
administration by inhalation, optionally comprising at
least one biologically acceptable excipient. In a
further aspect of the present invention the GLP agent
or medicament is combined with an active insulin
agent, whereby the dry powder medication combination
of a GLP dosage and an insulin dosage are administered
by inhalation as dry powder(s) in a regimen of
therapeutically effective dosages to a user in need
thereof. Particularly, the combined dosages may be
administered together as a single formulation, a
single preparation, an intermixture of powders or
administered separately as part-doses in a single
inhalation or administered separately by separate
inhalation of each partdose. The present invention
offers the following advantages: - provides a medical
product comprising an active GLP agent that is
prepared in a dry powder dose for a prolonged,
pulmonary delivery of the active agent by inhalation;
provides a medical product in which a well-defined
dosage of an active GLP agent and optionally an
insulin agent is efficiently delivered to the deep
lung by a user-driven suction effort in a single
inhalation process; provides a medical product that is
intended for application in a single dose inhaler,
which entirely relies on the power of the inhalation
for deaggregating and aerosolizing the dose, with no
further external source of power necessary; and
provides a medical product that protects the active
GLP and optional insulin agents from deteriorating
during a specified in-use time period. Other
advantages offered by the present invention will be
appreciated upon reading of the below description of
the embodiments of the invention. SHORT DESCRIPTION OF
THE DRAWINGS The invention together with further
objects and advantages thereof, may best be understood
by making reference to the following description taken
together with the accompanying drawings, in which:
FIG. 1 illustrates in a timing diagram the
concentration of GLP in the system of a diabetic user
after inhalation of a small dose in connection with
meals during a day, compared to a big dose once a day
FIG. 2 illustrates in a timing diagram the
concentration of insulin in the system of a diabetic
user after inhalation of a combined dose of 



GLP and insulin in connection with meals during a day;
FIG. 3 illustrates in two timing diagrams a typical
inhalation and dose delivery of the medical product
according to the present invention; FIG. 4 illustrates
in perspective, top and side views a first embodiment
of a medical product comprising a dose loaded into a
high barrier seal container; FIG. 5 illustrates in top
and side views a second embodiment of a medical
product comprising a dose loaded into a high barrier
seal container, here illustrated in an opened state;
FIG. 6 illustrates in a top view a third embodiment of
several similar medical products comprising
differently sized doses loaded into identical high
barrier seal containers; and FIG. 7 illustrates in top
and side views a second embodiment of a medical
product comprising a combined dose loaded into two
separate high barrier seal containers, adapted for
insertion together into a DPI. DETAILED DESCRIPTION
The present invention discloses an improved medical
product comprising: an accurately metered medication
dose of an active glucagon-like peptide (GLP) agent
filled in a sealed container. The GLP dose is
adequately protected by the sealed container from
ingress of moisture for a specified in-use time
period. The active GLP agent may optionally include at
least one biologically acceptable excipient. The dose
is intended for systemic delivery by oral inhalation
and pulmonary absorption. The improved medical product
is preferably adapted for a prolonged pulmonary dose
delivery using a dry powder inhaler device. An
objective of the present invention is to deliver an
exact, high efficacy powder dosage of an active GLP
agent to the system of a user via the deep lung. The
pharmacological actions of glucagon-like peptide or
analogues and derivates thereof, in this document
generically denoted GLP, include stimulation of
insulin release, suppression of glucagon release and
inhibition of gastric emptying. These actions provide
the basis for this invention, where we have
surprisingly found that it is possible to treat type 1
as well as type 2 diabetes by pulmonary administration
of therapeutically effective amounts of GLP alone or
preferably in combination with a regimen of inhalable
insulin. It will be understood by a person skilled in
the art that various modifications and changes may be
made to the present invention without departure from
the scope thereof, which is defined by the appended
claims.o A particular peptide agonist acting as a GLP
agent to be used in the present invention is described
in U.S. Patent No. 6,528,486, which hereby is included
in this document in its entirety as a reference. This
GLP agent embodiment has any one of the following
sequences:
Ri-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-Met
-Glu-Glu-
Glu-Ala-Val-Arg-Leu-Phe-Ile-Glu-Trp-Leu-Lys-Asn-Gly-Gl
y-Pro-Ser-Ser-Gly- AIa-R2 (SEQ ID NO: 1), wherein R1-
is selected from a group consisting of His-,
(Lys)b-His- and Asn-(Glu)s- His- -R is selected from a
group consisting of -Pro-Pro-Ser-(Lys)6, -Ser and
-Ser- (Lys)e. Another particular GLP derivate, which
may be used in the present invention is described in
U.S. Patent No. 6,268,343, which hereby is included
in. this document in its entirety as a reference. This
GLP agent embodiment has any one of the following
sequences:
His-Ala-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Le
u-Glu-Gly-
Gln-Ala-Ala-Rs-Glu-Phe-Ile-Ala-Trp-Leu-Val-Arg-Gly-Arg
-Gly (SEQ ID NO: 2) wherein R3 is selected from a
group consisting of Lys and Lys in which the e- amino
group is substituted with a lipophilic substituent,
optionally via a spacer. Preferred lipophilic
substituents include CH3(CH2)nCO-, wherein n is 6, 8,
10, 12, 14, 16, 18, 20 or 22, HOOC(CH2)mCO-, wherein m
is 10, 12, 14, 16, 18, 20 or 22, and lithochoyl.
Preferred optional spacers include an unbranched
alkane a,w-dicarboxylic acid group having from 1 to 7
methylene groups, an amino acid residue except Cys,
and g-aminobutanoyl. Another particular GLP derivate,
a GLP-I antagonist, which may be used in the present
invention is described in US Application No.
2005/0153890, 



which hereby is included in this document in its
entirety as a reference. This GLP agent embodiment has
any one of the following sequences:
His-Ala-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Le
u-Glu-Gly-
GIn-AIa-AIa-LyS-GIu-PhC-IIe-AIa-TrP-LeU-VaI-LyS-GIy-R4
(SEQ ID NO: 3)wherein -R4 is selected from a group
consisting of -Arg, -Arg-Gly;
His-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ala-Lys-Tyr-Le
u-Asp-Ala-Arg-
Arg-Ala-Lys-Glu-Phe-Ile-Ala-Trp-Leu-Val-Lys-Cys-Arg-Gl
y (SEQ ID NO: 4);
His-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ala-Lys-Tyr-Le
u-Asp-Ala-Arg-
Arg-Ala-Lys-Glu-Phe-Ile-Ala-Trp-Leu-Val-Lys-Gly-Cys-Gl
y (SEQ ID NO: 5);
His-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ala-Rs-Tyr-Leu
-Asp-Ala-R -
Ry-Ala-Rs-Glu-Phe-Ile-Rg-Trp-Leu-Val-Rio-Gly-R p (SEQ
ID NO: 6) wherein R5 is selected from a group
consisting of Lys, Arg, Ala R is selected from a group
consisting of Arg, Lys, Ala R is selected from a group
consisting of Arg, Lys Rs is selected from a group
consisting of Lys, Ala R is selected from a group
consisting of Ala, Lys Rio is selected from a group
consisting of Lys, Gys, Arg -Rn is selected from a
group consisting of -Arg, -Arg-Gly, -Arg-Cys,
-Arg-Gly- Lys Other particular GLP derivates and
-analogues, which may be used in the present invention
are described in US2005/ 00 14681, which hereby is
included in this document in its entirety as a
reference. This GLP agent embodiment is selected from
a group consisting of: GLP-I, GLP-I amide, GLP-I
(7-36) amide, GLP-I (7-37), [VaF]-GLP-I (7-36) amide,
[Val8]-GLP-1 (7-37); [Lys26,
e-NH{g-Glu(N-a-palmitoyl)}]-GLP-I (7-37), GLP-I (9-36)
amide, GLP-I (9-37) and GLP-2. Another particular
GLP-I sequence, which may be used in the present
invention is described in US Application No.2003
/0220243, which hereby is included in this document in
its entirety as a reference. This GLP agent embodiment
has any one of the following sequences:
His-Ri2-Glu-Gly-Ri3-Ri4-Thr-Ser-Asp-Ri5-Ser-Ser-Tyr-Le
u-Glu-Ri6-Ri7-
Ri8-Ala-Ri9-R20-Phe-Ile-R2i-Trp-Leu-R22-R23-R24-R25-R2
6 (SEQ ID NO: 7) wherein R12 is selected from a group
consisting of GIy, Ala, VaI, Leu, He, Ser, ThrRi3 is
selected from a group consisting of Asp, GIu, Arg,
Thr, Ala, Lys, His Ri4 is selected from a group
consisting of His, Trp, Phe, Tyr R1S is selected from
a group consisting of Leu, Ser, Thr, Trp, His, Phe,
Asp, VaI, Tyr, GIu, Ala Ri6 is selected from a group
consisting of GIy, Asp, GIu, GIn, Asn, Lys, Arg, Cys,
cysteic acid R is selected from a group consisting of
His, Asp, Lys, GIu, GIn, Arg Ri8 is selected from a
group consisting of GIu, Arg, Ala, Lys Ri9 is selected
from a group consisting of Trp, Tyr, Phe, Asp, Lys,
GIu, His R20 is selected from a group consisting of
Ala, GIu, His, Phe, Tyr, Trp, Arg, Lys R21 is selected
from a group consisting of Ala, GIu, Asp, Ser, His R22
is selected from a group consisting of Asp, Arg, VaI,
Lys, Ala, GIy, GIu R23 is selected from a group
consisting of GIu, Lys, Asp R24 is selected from a
group consisting of Thr, Ser, Lys, Arg, Trp, Tyr, Phe,
Asp, GIy, Pro, His, GIu R25 is selected from a group
consisting of Thr, Ser, Asp, Trp, Tyr, Phe, Arg, GIu,
His -R26 is selected from a group consisting of -Lys,
-Arg, -Thr, -Ser, -GIu, -Asp, - Trp, -Tyr, -Phe, -His,
-NH2, -GIy, -Gly-Pro, -Gly-Pro-NH2 or is deleted. A
particular peptide agonist acting as a GLP agent to be
used in the present invention is described in U.S.
Application No. 2003/0199672. This GLP agent
embodiment has any one of the following sequences:
His-R27-R28-Gly-R29-Phe-Thr-R30-Asp-R3i-R32-R33-R34-R3
5-R36-R37-R38- R39-R40-R41-R42-Phe-Ile-R 4
3-R44-R45-R46-R47-R48-R49-R50-R51-R52-R53-R54-R55-
R56-R57-R58 (SEQ ID NO: 8 ) wherein R27 is selected
from a group consisting of Ala, GIy, Ser, Thr, Leu,
lie, VaI, GIu, Asp, Lys R28 is selected from a group
consisting of GIu, Asp, Lys R29 is selected from a
group consisting of Thr, Ala, GIy, Ser, Leu, He, VaI, 



GIu, Asp, LysR3o is selected from a group consisting
of Ser, Ala, GIy, Thr, Leu, He, VaI, GIu, Asp, Lys R31
is selected from a group consisting of VaI, Ala, GIy,
Ser, Thr, Leu, He, Tyr, GIu, Asp, Lys R32 is selected
from a group consisting of Ser, Ala, GIy, Thr, Leu,
He, VaI, GIu, Asp, Lys R33 is selected from a group
consisting of Ser, Ala, GIy, Thr, Leu, He, VaI, GIu,
Asp, Lys R34 is selected from a group consisting of
Tyr, Phe, Trp, GIu, Asp, Lys R35 is selected from a
group consisting of Leu, Ala, GIy, Ser, Thr, Leu, He,
VaI, GIu, Asp, Lys R36 is selected from a group
consisting of GIu, Asp, Lys R37 is selected from a
group consisting of GIy, Ala, Ser, Thr, Leu, He, VaI,
GIu, Asp, Lys R38 is selected from a group consisting
of GIn, Asn, Arg, GIu, Asp, Lys R39 is selected from a
group consisting of Ala, GIy, Ser, Thr, Leu, He, VaI,
Arg, GIn, Asp, Lys R40 is selected from a group
consisting of Ala, GIy, Ser, Thr, Leu, He, VaI, GIu,
Asp, Lys R41 is selected from a group consisting of
Lys, Arg, GIn, Asp, His R42 is selected from a group
consisting of GIn, Asp, Lys R43 is selected from a
group consisting of Ala, GIy, Ser, Thr, Leu, He, VaI,
GIu, Asp, Lys R44 is selected from a group consisting
of Trp, Phe, Tyr, GIu, Asp, Lys R45 is selected from a
group consisting of Leu, GIy, Ala, Ser, Thr, He, VaI,
GIu, Asp, Lys R46 is selected from a group consisting
of VaI, GIy, Ala, Ser, Thr, Leu, He, GIu, Asp, Lys R47
is selected from a group consisting of Lys, Arg, GIu,
Asp, His R48 is selected from a group consisting of
GIy, Ala, Ser, Thr, Leu, He, VaI, GIu, Asp, Lys R49 is
selected from a group consisting of Arg, Lys, GIu,
Asp, HisRso is selected from a group consisting of
GIy, Ala, Ser, Thr, Leu, He, VaI, GIu, Asp, Lys or is
deleted R51 is selected from a group consisting of
Arg, Lys, GIu, Asp, His or is deleted R52 is selected
from a group consisting of Arg, Lys, GIu, Asp, His or
is deleted R53 is selected from a group consisting of
Asp, GIu, Lys or is deleted R54 is selected from a
group consisting of Phe, Trp, Tyr, GIu, Asp, Lys or is
deleted R55 is selected from a group consisting of
Pro, Lys, GIu, Asp or is deleted R56 is selected from
a group consisting of GIu, Asp, Lys or is deleted R57
is selected from a group consisting of GIu, Asp, Lys
or is deleted -R58 is selected from a group consisting
of -VaI, -GIu, -Asp, -Lys or is deleted Another
particular GLP-I sequence, which may be used in the
present invention is described in PCT Application No.
WO2005/ 066207. This GLP agent embodiment has any one
of the following sequences:
Rsg-His-Reo-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Ty
r-Rei-Glu-Gly- Gln-Ala-Ala-Lys-R62-Phe-Ile-R
63-Trp-Leu-R 64 (SEQ ID NO: 9) wherein R59 is selected
from a group consisting of H, a linear or branched
unsaturated Ci-C acyl group, an optionally substituted
arylcarbonyl, an optionally cycloalkylcarbonyl, an
optionally substituted arylalkylcarbonyl R o is
selected from a group consisting of Ala,
1-aminoisobutyric acid (Aib), VaI, GIy R i is selected
from a group consisting of Leu and GIy having a C6-C20
alkyl side chain R 2 is selected from a group
consisting of Ala, Leu, VaI, He, GIu R 3 is selected
from a group consisting of GIu, Asp, Asn, GIn, Ala -R
4 is selected from a group consisting of
-Lys-Asn-Aib-OH, -Lys-Asn-Aib- NH2, -Val-Lys-Asn-OH,
-VaI-Lys-Asn-NH 2, -Lys-Asn-OH, -Lys-Asn-NH 2,
-VaILys- Gly-Arg-NH2, -Val-Lys-Aib-Arg-OH,
-VaI-Lys-Aib-Arg-NH 2, -Lys-Asn-Gly- OH,
-Lys-Asn-Gly-NH 2Another particular GLP-I sequence,
which may be used in the present invention is
described in PCT Application No.WO2004/ 029081. This
GLP agent embodiment has any one of the following
sequences:
Rbs-His-Ala-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Ty
r-Leu-Glu-Gly- 



Gln-Ala-Ala-Lys-Glu-Phe-Ile-Ala-Trp-Leu-Val-Lys-Gly-Ar
g-R db (SEQ ID NO: 10) wherein Rd5 is a rigidifying
hydrophobic moiety selected from the group consisting
of C1-CiO alkenoic acid, optionally substituted by at
least one substituent selected from the group
consisting of straight or branched Ci-Ce alkyl, C3-C6
cycloalkyl, aryl and substituted aryl; C1-CiO alkynoic
acid; C3-C10 cycloalkanoic acid, or
heterocycloalkanoic acid comprising an heteroatom
selected from O, S and N; C5-C14 arylcarboxylic or
arylalkanoic acid optionally substituted, by at least
one substituent selected from the group consisting of
lower alkyl, lower alkoxy, lower alkylthio, halo,
hydroxy, trifluoromethyl, amino, -NH(lower alkyl),
-N(lower alkyl)2, di- and tri-substituted phenyl,
1-naphtyl and 2- naphtyl substituted with a
substituent selected from the group consisting of
methyl, methoxy, methylthio, halo, hydroxy and amino;
C5-C14 heteroarylcarboxylic or heteroarylalkanoic acid
comprising a heteoatom selected from O, S and N, and
being optionally substituted by at least one
substituent selected from the group consisting of
lower alkyl, lower alkoxy, lower alkylthio, halo,
hydroxy, trifluoromethyl, amino, -NH(lower alkyl),
-N(lower alkyl)2, di- and tri-substituted phenyl,
1-naphtyl and 2- naphtyl substituted with a
substituent selected from the group consisting of
methyl, methoxy, methylthio, halo, hydroxy and amino
-Rd is selected from a group consisting of -OH, -NH2,
-GIy-OH. In a particular aspect of the present
invention a GLP agent is selected, which is
long-acting following pulmonary delivery.In a
particular aspect of the present invention a GLP
medicament is used as an alternative to subcutaneous
insulin in the treatment of early diabetes type 2,
where a regimen of the GLP medicament, optionally in
combination with insulin, through a pulmonary route of
administration eliminates the use of subcutaneous
insulin to a user. In a further aspect of the present
invention a GLP medicament is used in combination with
insulin in the treatment of diabetes type 1 and 2,
such that a regimen of inhaled GLP and insulin for
instance in connection with meals three or four times
per day is well adapted to the needs of a diabetic
user with the objective of improving glycemic control
for the user and eliminating subcutaneous insulin
altogether. Self-administration of peptides, such as
insulin, by subcutaneous injection is part of everyday
life for many patients with diabetes. Normally, the
user needs to administer insulin several times daily
based on close monitoring of the glucose level.
Incorrect timing of the administration or incorrect
dosing may lead to hyperglycemia or hypoglycemia.
Also, there are pharmacokinetic limitations when using
the subcutaneous route. Absorption of insulin after a
subcutaneous injection is slow. It sometimes takes up
to an hour before the glucose level in the blood
begins to be significantly reduced. This inherent
problem with subcutaneous insulin delivery cannot be
solved with a more frequent administration. In order
to obtain plasma insulin concentrations that are
physiologically correct over time it is advantageous
to choose another route of administration, such as
inhalation. In yet another particular aspect of the
present invention GLP, administered by inhalation for
pulmonary absorption into the system, optionally in
combination with insulin, improves user quality of
life and user compliance with a prescribed dosing
regimen based on inhalation of medicaments, compared
to injections or a mixture of oral administration and
injections. Systemic delivery by pulmonary absorption
is faster and more accurate than by subcutaneous
injection, partly because of the difficulty in the
lattermethod to control exactly where the dose will be
located in the subcutaneous tissue and as a
consequence the systemic concentration over time will
vary considerably from one injection to the next.
Furthermore, GLP has a rather small therapeutic
window, i.e. a too small dose will have no effect at
all whereas a too big dose will often cause the user
to feel sick and even cause the user to vomit. The
pulmonary route for GLP is thus to be preferred
because of fast on-set, exactness, user comfort and
reduced adverse side effects. Advantageously, GLP is
inhaled several times daily in connection with meals,
so that the GLP effect on the pancreatic insulin
production is not too small 



nor leading to too high concentration in the blood,
but so that the GLP concentration is kept within the
optimal therapeutic window, thereby leading to a
better control of glucose concentration in the blood.
See Figure 1, showing two curves, A and B over time T,
representing plasma concentration of GLP, where curve
A is the result of a single, high dose administered in
the morning compared to 3 smaller doses administered
in direct connection with meals during the day as in
curve B. Curve A shoots over the permitted maximum
level L, which causes unwanted adverse effects in a
subject, such as nausea or inducing vomiting attacks.
Clearly, a better way to achieving glycemic control is
to administer GLP in relatively small doses in
connection with meals. In a particular embodiment of
the present invention the medical product is arranged
such that a selected, effective dose of GLP is
combined with a dose of insulin, where the size of the
insulin dose is selected before each administration by
a diabetic user based on an estimation or actual
measurement of the present level of glucose in the
blood and with a regard for the imminent meal. A dry
powder inhaler is thus to be loaded by the said user
with a sealed container carrying a dose of GLP and the
same or a similar container carrying a titratable dose
of insulin, e.g. containing the equivalence of from 1
to 100 insulin units (IU). Thus, a therapeutically
effective insulin dose mass is normally in a range
from 100 mg to 25 mg.Both doses are then administered
in a single inhalation. See Figures 7a and 7b
illustrating two carriers, 4 1 and 42, each carrying a
sealed container 33 (seal 31) containing a dose 2 1 of
GLP and a dose 22 of insulin respectively. The doses
are hidden from view by the respective sealed
container, but nevertheless indicated in the
illustration for the benefit of the reader. For
instance, the user has been supplied with a number of
identical GLP dose containers and a collection of
insulin dose containers representing three different
dose sizes, low, medium and high, plus empty dose
containers. For example, differently sized doses 2 1
may be loaded into identical or similar sealed
containers 33 (seal 31) and fitted to carriers 4 1 as
illustrated in Figures 6a, 6b and 6c. Based on the
need of the user in the course of a day, he or she
decides, e.g. based on a measurement of blood sugar
level, what combination is required at each instance
of administration and composes an adequate combination
of GLP and insulin, where the GLP dose is fixed but
the insulin dose is variable. The flexibility of the
medical product will permit GLP to stimulate the self
production of insulin and only add a minimum of
exogenous insulin to help control blood sugar. See
Figure 2 for graphic representations of insulin plasma
concentration partly from GLP stimulated endogenous
insulin 1, exogenous insulin 2 and the combined
insulin concentration 3 over time during a day, if a
combined dose of GLP and insulin is administered in
connection with meals. In another embodiment of the
invention a GLP dose is loaded in the same dose
container as a dose of insulin, and the combined doses
are then delivered by a dry powder inhaler in a single
inhalation from the single dose container. This
embodiment is possible providing the GLP and the
insulin do not detrimentally affect each other during
transport and storage. See our U.S. Application No.
2004/0258625, which is hereby included by reference.
There are many advantages in combining GLP and insulin
in a medical product intended for administration by
inhalation in the treatment of diabetes 1 and 2, such
as:  Substantial reduction of insulin doses is
possible Big improvement in glycemic control
Endogenous insulin secretion is stimulated  Risk of
hyperglycemia is substantially reduced  Partial or
complete inhibition of insulin injections is possible
Less adverse side effects  Big improvement in user
quality of life  Better user compliance In short, a
combined therapy comprising GLP and insulin results in
better medical status and higher quality of life for
the user. Besides diabetes 1 and 2, other important
and interesting therapeutic areas, where GLP may be a
highly effective drug, especially in combination with
other medicaments, such as insulin, are cardiovascular
disorders, conditions of obesity, dyslipidemia and
lipodystrophy. From the disclosure herein, however, it
is clear that the quality of a delivered 



GLP dose, as well as an insulin dose, to the lung
needs to be very high in terms of fine particle
fraction. As has been pointed out in the foregoing,
particles need to be 5 mm or less in aerodynamic
diameter (AD) to have a reasonable chance of reaching
into the deep lung when inhaled. Large particles may
impact and stick in the mouth or further down in the
airways before they reach the deep lung. In the deep
lung, small particles may be absorbed by the alveoli
and delivered to the system. AD of particles should
preferably be in a range from 0.5 to 5 mm and more
preferably in a range 1 to 3 mm for a rapid and
successful delivery to the system through the lung.
Particles of this size sediment in the lung provided
that the inhalation is deep and not too short. For
maximum lung deposition, the inspiration must take
place in a calm manner to decrease air speed and
thereby reduce deposition by impaction in the upper
respiratory tracts. Small particles are more easily
absorbed by the alveoli, which is a further reason for
the delivered dose, according to the disclosure, to
present a high fine particle fraction (FPF), i.e. the
fine particle dose (FPD) of the delivered dose mass
should be as high as possible.The advantages of using
the inhalation power of the user to full potential in
a prolonged, continuous dose delivery interval within
the inhalation cycle is disclosed in our US Patent No.
US 6,622,723 (WO 01/34233 Al), which is hereby
incorporated herein by reference in its entirety. An
objective of a prolonged dose delivery is to achieve a
very high level of particle deaggregation when the
dose is in the process of being released from the
container where it is deposited. In a preferred
embodiment of the present invention, the medical
product is optimized for a prolonged dose delivery.
Prior art dry powder inhalers begin aerosolizing a
dose by uncontrolled spreading of energy to the powder
in the dose. In prior art the supplied energy may be
of different kinds, e.g. mechanical, electric or
pneumatic to name a few and combinations of different
kinds are common, e.g. where the inhalation energy
provided by the user is re-enforced by external
sources of power to accomplish particle de-aggregation
and aerosolization of the dose. But the energy thus
provided is directed to the whole dose for a short
time. Surprisingly, we have found that the energy thus
provided becomes unevenly distributed onto and in the
dose, i.e. the energy density (Ws/m 3) is too low in
parts of the dose for de-aggregation to come about.
Thus, significant parts of the dose are aerosolized as
aggregated particles and delivered as aggregates to a
user. However, these aggregates are aerodynamically
too big to reach the deep lung. This is why the
delivered fine particle doses (FPD) out of blisters or
capsules or aerosolizing chambers of prior art
inhalers are too low, representing only 20 - 30 % of
the metered dose mass. According to the present
invention, a particular solution to this problem of
individually releasing all particles of the dose, is
to optimize the use of available inhalation energy
over time. An initial build-up of suction power
establishes an airflow, which is then directed onto
the dose in a piecemeal fashion. The particles in the
dose are thus released and aerosolized by the high
level of energy density (Ws/m3) supplied to the dose
in a gradual manner. Thus, a preferred embodiment of
the medical product is adjusted toaccommodate and
facilitate a gradual release of the enclosed GLP dose
and an optional dose of insulin by a dry powder
inhaler. Surprisingly, we have found that if the
inhalation power of a user is first allowed to build
up to a certain level and then applied for a prolonged
period to a single or combined dose, no other external
source of power is necessary for a complete release
and aerosolization of the dose(s). A minimum level of
power has been determined to be 2 kPa of suction and a
normal range of suction power is 2 to 6 kPa, but
typically a suction not less than 2 kPa and not
greater than 4 kPa is quite satisfactory for complete
particle by particle release of a single or combined
dose. Preferably, the suction produces an inspiration
air stream in a range 20 to 60 1/min and more
preferably in a range 20 to 40 1/min. Arranging the
medical product, according to the invention, for a
prolonged delivery in this way results in an FPD value
several times higher than in prior art. Since the dose
is aerosolized gradually, the dose is delivered over
an interval, thereby resulting in a prolonged
pulmonary dose delivery. Typically, a prolonged
pulmonary dose delivery lasts from 0,1 s to 5 s ,
depending on dose mass in the medical product and
design and efficiency of the dry powder inhaler that
is used. Two typical inhalation sequences are
illustrated in Figures 3a and 3b, carried out by two
subjects. Diagram curve 



Y represents the suction power in kPa provided by the
respective subject over time X and curve Z represents
dose delivery from 0 to 100 % from a DPI. As can be
seen, delivery of the dose does not begin until the
suction is near the peak at about 4 to 5 kPa. The
respective dose is fully delivered before the suction
power has dropped below 4 kPa. In one embodiment of
the invention the medicament dose is made available in
a dry powder inhaler and a user provides the suction
effort to the inhaler, whereby the dose is released in
a resulting single inhalation operation. In another
embodiment of the invention the medicament dose is
made available in a dry powder inhaler and a machine
operated means provides the suction effort to the
inhalation operation whereby the dose is released and
pulmonary delivery is mimicked by a mechanical
in-vitro means.In a preferred embodiment of the
present invention the prolonged delivery is
accomplished within a time period of not less than 0.1
second and not more than 5 seconds by the inhaler
device. In another embodiment of the present invention
the prolonged delivery is accomplished within a time
period of not less than 0.2 second and not more than 2
seconds by the inhaler device. In a different
embodiment of the present invention the prolonged
delivery is accomplished within a time period of not
less than 0.2 seconds and not more than 5 seconds and
the dose is delivered in a manner where at least 50
%of the dose by mass is emitted within a time frame of
0.2 - 1 seconds by the inhaler device. In yet another
embodiment of the present invention the prolonged
delivery is accomplished within a time period of not
less than 0.2 seconds and not more than 5 seconds and
the dose is delivered in a manner where at least 75
%of the dose by mass is emitted within a time frame of
0.2 - 2 seconds by the inhaler device. Surprisingly,
we have found that aerosolizing the dose gradually
leads to less irritation of the mucous membranes and
airways of the user, with a reduced risk of coughing
or choking during an inhalation. This beneficial
effect is due to a reduced concentration of particles
per liter inspiration air, compared to prior art
combinations of dose packages and inhalers. In a
further aspect of the present invention the medical
product is intended for application in a single dose
inhaler, which entirely relies on the power of the
inhalation for de-aggregating and aerosolizing the
dose, with no further external source of power
necessary. See Figures 7a and 7b for an example of a
medical product comprising a combination of GLP and
selectable insulin doses. The disclosure herein is by
way of example and a person of ordinary skill in the
art may of course find alternative methods of energy
optimization,- JL whereby de-aggregation power of
sufficient strength may be distributed evenly and
efficiently onto the dose, which methods, however, are
still within the scope of the present invention. See
our US Patent Nos. 6,571,793, 6,881,398, 6,840,239 and
6,892,727, which are hereby incorporated herein by
reference. In another aspect of the invention it is
important to protect a moisturesensitive dose, such as
GLP or insulin, up to the very point of delivery to a
user. Therefore, the medical product of the present
invention must be protected from ingress of moisture
for a specified in-use period. Preferably, the
container of the medical product of the present
invention is not opened until a user performs an
inhalation. In such case the time of exposing the dose
powder to the atmosphere is approximately the time it
takes for the delivery to take place. Any adverse
effect, which depends on exposing the dose to the
ambient atmosphere is thereby minimized and in
practice negligible. A particular embodiment of the
present invention is illustrated in Figure 4a, 4b and
4c. Figure 4a shows a sealed container 33 (seal 31)
put into a protective carrier 4 1 adapted for
insertion into a dry powder inhaler. Figure 4b shows a
top view of the carrier/ container and indicates
depositions of dry powder making up a metered dose
inside the container 33 under a seal 3 1, for the
benefit of the reader. Figure 4c illustrates a side
view of the carrier/ container in Figure 4b. Figure 5a
and 5b illustrate the container 33 in an opened state,
where the seal 3 1 has been slit open and folded
upwards, away from the dose 2 1 inside the container
33. Dose 2 1 is in the embodiment made up of four
separate depositions 22 of dry powder. Depositions 22
may comprise same or different powders, such that the 



combined depositions either represent a single,
metered GLP dose or a combined dose of GLP and
insulin. A skilled person would realize that the
number of depositions depends, inter alia, on the
total dose mass and the relation between masses of
different powders together making up a combined
dose.The fine particle fraction (FPF) of the finely
divided active peptide agent, GLP and optionally
insulin, if present, in the metered medicament dose is
to be as high as possible, having a mass median
aerodynamic diameter (MMAD) below 3 mm and a particle
size distribution having at least 70 % and preferably
more than 80 % and most preferably more than 90 % by
mass with AD between 1 and 3 mm. After forming a
metered dose, it is very important to protect the dose
from negative influences, which may otherwise
detrimentally affect FPF of GLP as well as insulin.
Moisture constitutes a particular risk in this
respect, because moisture increases the tendency of
powders to form agglomerates, which reduces the FPF of
the powder. So, in order to protect the dose according
to the present invention against moisture, the medical
product either comprises a primary dose package
constituting a high barrier seal container, or the
medical product is put in a suitable secondary
package, whereby the FPF of GLP as well as optional
insulin is protected from ingress of moisture from the
point of manufacture to the point of administering a
dose, through the steps of transporting, storing,
distributing and consuming. Methods of dose forming of
peptide powder formulations, e.g. GLP and insulin
according to the present invention, include
conventional mass, gravimetric or volumetric metering
and devices and machine equipment well known to the
pharmaceutical industry for filling blister packs, for
example. Electrostatic forming methods may also be
used, or combinations of methods mentioned. A most
suitable method of depositing microgram and milligram
quantities of dry powders uses electric field
technology (ELFID) as disclosed in our U.S. Patent No.
6,592,930 B2, which is hereby incorporated in this
document in its entirety as a reference. Insulin
according to the present invention is defined as
insulin, insulin analogue and insulin derivates,
preferably recombinant, human insulin. Prior art
methods of producing a powder formulation of a
medicament intended for inhalation, such as insulin or
GLP, generally involves micronizing e.g. by jet
milling or spray-drying, freeze-drying, vacuum dryingo
o or open drying. Prior art methods include the
addition of excipients, e.g. surfactants, stabilizers
and penetration enhancers, in the manufacturing
process with the object of improving the
bioavailability, speed of systemic absorption and
efficacy of the medicament, for instance insulin.
Methods also include making porous or hollow
particles, preferably spherical in shape and
geometrically bigger than 10 mm in diameter, but with
AD less than 5 mm. The objectives are to get a
flowable powder, which makes handling and dose forming
and metering easier and yet to provide a powder, which
is easy to de-aggregate when inhaled and which offers
a high delivered FPD. A particular method of preparing
a dry, crystalline medicament powder before an
optional mixing step, is to jet mill or otherwise
micronize the ingredients of the medicament at least
once and preferably twice in order to get a small mass
median aerodynamic diameter (MMAD) for the finely
divided powder in a range 1 - 3 mm with as small tails
of particles outside this range as possible. The
powder is then optionally mixed with one or more
excipients, for example in order to dilute the potency
of the active ingredient(s) to get a final powder
preparation well adapted to chosen methods of metering
and forming doses. In another aspect of the present
invention of combining GLP and insulin in treatment of
diabetes, it is advantageous to include more than one
formulation of recombinant, human insulin, or human
insulin analogue, powder in the insulin dose, e.g. in
order to improve the insulin delivery into the blood
circulation, such that the natural course of insulin
production in a healthy person is mimicked more
closely than would be possible when using only one
insulin formulation. Different formulations of
recombinant insulin and insulin analogue present
different absorption delays and blood concentrations
over time, e.g. Lantus from Sanofy-Aventis, which is
slowacting but long duration and insulin lispro
Humalog from Eli Lilly, the latter having fast on-set.
Therefore, a use of two or more insulin analogues in a



combined dose with GLP is well suited with the
objective of adjusting the systemic concentration of
insulin in the blood of a diabetic user over time
bythe combined action of the active ingredients. This
treatment comes very close to bringing about the
natural concentration curve in a healthy subject. When
insulin is combined with administration of GLP, the
choice of suitable insulin formulations and dosage
sizes must be carefully adjusted by a person skilled
in the art for best possible combination result. A
typical combined therapy and dosing regimen of GLP and
insulin lets the diabetic user take a combined dose by
inhalation just before or in connection with each
meal, such as breakfast, lunch and dinner. The insulin
and the GLP ingredients are within minutes of
inhalation absorbed into the system. The insulin helps
reduce the spike of glucose following intake of food
and the GLP stimulates the beta-cells in pancreas to
produce insulin and helps the body to keep a normal
level of glucose in the blood until it is time for the
next meal. In this therapy the objective of
controlling a normal glucose level in the user during
the day is fulfilled. Optionally, depending on the
diabetic status of the user, additional doses of GLP
and/ or insulin may be required in order to control
the level of glucose during the day and night.
According to the present invention, mixing of two or
more active agents into a homogenous powder mixture,
optionally including one or more excipients, may be
done in any order of all possible permutations, before
the resulting powder mixture is used in a method of
metering and forming doses. For instance, insulin may
be mixed with GLP first and then this mixture may be
added to a mixture of excipients, if needed, but any
permutation of the mixing steps may be used. The
properties of the final powder mixture are decisive
for the choice of mixing method, such that e.g.
peptide stability is maintained, risk of particle
segregation by size is eliminated and dose to dose
relative standard deviation (RSD) is kept within
specified limits, usually within 5 %. Naturally, the
ingredients must not adversely affect each other in
the mixture. If there is any risk of degradation or
other adverse effect in a component resulting from the
mixing, then that component must not be included in
the mixture, but separately administered, although
preferably in a single inhalation operation, if
technically possible.In another aspect of the present
invention separate dry powder dosages of GLP and
insulin respectively, each optionally comprising
excipients, may be arranged onto a common dose carrier
for insertion into an adapted inhaler and delivered to
the lungs of a user, preferably in the course of a
single inhalation. In a particular embodiment the
separated dosages are separately enclosed onto the
dose carrier in individually sealed enclosures, such
as compartments, containers, capsules or blisters,
known in the art. In another embodiment the separated
dosages share a common enclosure onto the dose
carrier. A common, sealed enclosure may be used to
simplify the manufacturing process if the dosages of
GLP and insulin have no adverse effect on each other
after deposition and sealing onto the carrier for the
shelf-life of the product. The combined dosages
according to the disclosure may be advantageously used
in the treatment of diabetes type 1 and type 2,
providing at least one of the advantages listed in the
foregoing. It is a further objective of the present
invention to deliver a fine particle dose (FPD) of the
at least one GLP powder and optionally insulin powder
if included in a combined dose, where the delivered
fine particle dose amounts to at least 50 % by mass,
preferably at least 60 % by mass, more preferably at
least 70 % by mass and most preferably at least 80 %
by mass of the active GLP ingredient and optional
insulin ingredient of the respective ingredients of
the metered dose. In another aspect of the invention
at least one excipient is in a formulation where the
MMAD of the particles is 10 mm or more, such that the
at least one excipient acts as a carrier for the
finely divided particles of the at least one active
GLP agent of the metered dose. Besides diluting the
potency of the active GLP ingredient(s), excipients
contribute to acceptable metering and dose forming
properties of the powder mixture. When the metered
dose is delivered to a user by means of a dry powder
inhaler device (DPI), almost all of the excipient
particle mass is deposited in the mouth and upper
airways, because the AD of excipient particles are
generally too big to follow the inspiration air into
the lung. Therefore, excipients acting as carriers
and/ ordiluents are selected inter alia with a view to
being harmless when deposited in these areas. Suitable
carrier or diluent excipients for inclusion in a GLP
formulation are 



to be found among the groups of monosaccarides,
disaccarides, oligo- and polysaccarides, polylactides,
polyalcohols, polymers, salts or mixtures from these
groups, e.g. glucose, arabinose, lactose, lactose
monohydrate, lactose anhydrous [i.e., no crystalline
water present in lactose molecule], saccharose,
maltose, dextrane, sorbitol, mannitol, xylitol, sodium
chloride, calcium carbonate. A particular excipient is
lactose. In our experience many dry powder peptides
are sensitive to moisture. Thus, the moisture
properties of any proposed excipient must be checked
before it is chosen to be included in a formulation
comprising GLP and/ or insulin, regardless of the
intended function of the proposed excipient. If an
excipient gives off much water, after dose forming, it
will negatively affect the active ingredients in the
dose, such that the FPD deteriorates rapidly after
dose forming. Therefore, excipients are to be selected
among acceptable excipients, which have good moisture
properties in the sense that the excipient will not
adversely affect the FPD of the active ingredients for
the shelf life of the product, regardless of normal
changes in ambient conditions during transportation
and storage. Suitable "dry" excipients are to be found
in the above-mentioned groups. In a particular
embodiment of a GLP dose, optionally also comprising
insulin, lactose is selected as the preferred dry
excipient and preferably lactose monohydrate. A reason
for selecting lactose as excipient, is its inherent
property of having a low and constant water sorption
isotherm. Excipients having a similar or lower
sorption isotherm can also be considered for use,
provided other required qualities are met. The dose
size depends on the type of disorder and the selected
GLP agent for adequate therapy, but naturally age,
weight, gender and severity of the medical condition
of the subject undergoing therapy are important
factors. According to the present invention, a
delivered fine particle dose (FPD) of theactive
ingredient administered by inhalation herein is not
limited, and may generally be in a range from 10 mg to
25 mg. Normally, of course, a physician prescribes a
proper dose size. Depending on the potency of the
active substance, such as GLP and human insulin
agents, the active dose mass is optionally diluted by
adding a pharmacologically acceptable excipient to the
formulation to suit a particular method of dose
forming and to achieve a premetered dose in the
inhaler, preferably exceeding 100 mg. Besides acting
as a diluent, the excipient may optionally be selected
to give desired electrical qualities to the powder
mixture constituting the drug. A method for preparing
a powder or powder mixture to bring about suitable
electrostatic properties of the prepared powder to
make the powder apt for a filling process is described
in our US Patent No. US 6,696,090, which is hereby
incorporated in this document in its entirety by
reference. Further, the correct metered dose loaded
into an inhaler for administration must be adjusted
for predicted losses such as retention and fine
particle fraction (FPF) of the inhaled dose. A
practical lower limit for volumetric dose forming is
in a range 0.5 to 1 mg. Doses smaller than an order of
1 mg are difficult to produce while maintaining a low
relative standard deviation between doses of the order
of at least 5 %. Typically, though, dose masses for
inhalation are in a range from 1 to 50 mg. Ambient
conditions during dose forming, metering and container
sealing should be closely controlled. The ambient
temperature is preferably limited to 25 C maximum and
relative humidity preferably limited to 15 % Rh
maximum, although some drug formulations must be
filled in very dry conditions of only a few percent
relative humidity. As already mentioned in the
foregoing it is very important to control the electric
properties of the powder and thereby controlling the
use of electric charging and discharging of particles,
regardless of which method of dose forming is to be
used. Fine powders pick u p static electric charges
extremely easily, which can be advantageously used in
dose forming, if the charging and discharging is under
proper control.o "High barrier seal" means a dry
packaging construction or material or combinations of
materials. Ahigh barrier seal is wherein it represents
a high barrier against moisture and that the seal
itself is 'dry', i.e. it cannot give off measurable
amounts of water to the load of powder. A high barrier
seal may for instance be made up of one or more layers
of materials, i.e. technical polymers, aluminum or
other metals, glass, silicon oxides etc that together
constitutes the high barrier seal. If the high barrier
seal is a foil, a 50 mm 



PCTFE/PVC pharmaceutical foil is the minimum required
high barrier foil if a two-week in-use stability for a
moisture sensitive medicament shall be achieved. For
longer in-use stabilities metal foils like aluminum
foils from Alcan Singen can be used. The medical
product disclosed comprises a dose container as
primary package, which may be a "high barrier seal
container". The disclosed dose container is a
mechanical construction made to harbor and enclose a
dose of e.g. GLP or insulin or a dose combination or a
mixture thereof, which may be sensitive to humidity.
The design of the dose container and the materials
used must be adequate for the drug considering the
sensitivity to humidity and the specified in-use time
for the container as primary package. A sealed dose
container can be made up of one or more layers of
materials, i.e. technical polymers, aluminum or other
metals, glass, silicon oxides etc and may exist in
many different shapes, e.g. completely or partly
spherical, cylindrical, box-like etc. However, the
volume of the container is preferably not bigger than
necessary for loading and enclosing a metered dose or
dose combination, thereby minimizing the amount of
moisture enclosed in the atmosphere. Another
requirement is that the container is designed to
facilitate opening thereof, preferably in a way that
makes the enclosed dose accessible for direct release,
aerosolization and entrainment of the powder in
inspiration air during an inhalation. The time the
dose is exposed to ambient air is thereby minimized. A
high barrier seal container is built using high
barrier seals constituting the enclosing, i.e. walls
of the container.The sealed, dry container of the
present invention that is directly loaded with a GLP
dose may be in the form of a blister and it may e.g.
comprise a flat dose bed or a formed cavity in
aluminum foil or a molded cavity in a polymer
material, using a seal foil against ingress of
moisture, e.g. of plastic or aluminum or a combination
of aluminum and polymer materials. The sealed, dry,
container may form a part of an inhaler device or it
may form a part of a separate item intended for
insertion into an inhaler device for administration of
pre-metered doses. A particular embodiment of a sealed
high barrier container used in an adapted DPI has the
following data:  Container internal volume: 100 mm3
Effective diffusion area: 46 mm2 . Diffusion constant:
0.044 g/m 2 for 24 hours at 23 C and differential Rh =
50 % Rh In a further aspect of the present invention
the medical product comprises at least one GLP agent
and at least one insulin agent in a combined metered
dose, optionally including at least one biologically
acceptable excipient, loaded and sealed into a dose
container. A GLP dosage and an insulin dosage, which
together constitute a combined dose, may be sharing
the same dose container or the dosages may be
separated into separate dose containers. Methods of
producing the combined dose are known in the art and
include spray-drying, lyophilizing, vacuum drying,
open drying, jet milling and mixing. Each ingredient
may be produced as separate formulations or may be
introduced into a selected process producing a
combined formulation of the ingredients, if safe with
regard to chemical and biological stability and
toxicology. It is further possible, according to the
disclosure herein, to make the resulting
formulation(s) as powder, optionally powder
inter-mixtures, of finely divided particles, or
large-sized porous particles. The sealed dose
container of the medical product is thus protecting
the combined dose from ingress of moisture and other
foreign matter, thereby preserving the FPD of the
combined peptide medicament for the specified in-use
time period. Deterioration of the FPD is further
protected by enclosing only an insignificant quantity
of moisture inside the containertogether with the dose
by keeping the humidity in the atmosphere during dose
metering and forming to a sufficiently low level, and
optionally by choosing the biologically acceptable
excipient with as low sorption coefficient as
possible. For instance, the humidity in the atmosphere
where the powder is handled immediately prior to
metering and forming should be kept below 15 % Rh and
preferably below 10 % Rh, more preferably below 5 % Rh
and most preferably below 1 % Rh. The disclosed
medical product warrants that the quality of the
delivered dose is high and intact over the full shelf
life period and the in-use period of the product. In
Figures , 4, 5, 6 and 7 reference numbers 11 - 42 of
the drawings same numbers indicate like elements
throughout the different embodiments of the 



medical product, presented here as non-limiting
examples. As used herein, the phrases "selected from
the group consisting of," "chosen from," and the like
include mixtures of the specified materials. All
references, patents, applications, tests, standards,
documents, publications, brochures, texts, articles,
instructions, etc. mentioned herein are incorporated
herein by reference. Where a numerical limit or range
is stated, the endpoints are included. Also, all
values and sub-ranges within a numerical limit or
range are specifically included a s if explicitly
written out. In the context of this document all
references to ratios, including ratios given as
percentage numbers, are related to mass, if not
explicitly said to be otherwise.CLAIMS 1. Amedical
product comprising a sealed dose container comprising:
a metered, dry powder medicament dose of an active,
glucagon-like peptide, GLP, agent; the medicament dose
further comprising an active insulin agent, the
insulin agent comprising at least one peptide of
recombinant, human insulin or insulin analogue; the
medicament dose optionally further comprising at least
one biologically acceptable excipient; the medical
product is adapted for a prolonged, pulmonary delivery
of the medicament dose by inhalation from a dry powder
inhaler, and the medicament dose of the medical
product is arranged to be aerosolized and entrained
into inspiration air directly from the container when
opened by the inhaler, the medicament dose is further
arranged to be aerosolized exclusively by the
inhalation power of a user for the prolonged pulmonary
delivery, whereby more than 50 % by mass of each of
the respective active agents of the medicament dose
leaves the inhaler as a fine particle dose, FPD. 2 .
The medical product according to claim 1, wherein the
active agents of the medicament dose are provided as
an inter-mixture in the container, the inter-mixture
optionally further comprising at least one
biologically acceptable excipient. 3 . The medical
product according to claim 2, wherein the active
agents of the medicament dose are provided separately
in the container, each active agent optionally further
comprising at least one biologically acceptable
excipient. 4. The medical product according to any of
the claims 1 to 3, wherein the medical product
comprises an amount of insulin agent in a range from
100 mg to 25 mg in the medicament dose.5. A medical
product comprising a sealed dose container comprising:
a metered, dry powder, medicament dose of an active,
glucagon-like peptide, GLP, agent; the medicament dose
optionally further comprising at least one
biologically acceptable excipient; the medical product
is adapted for a prolonged pulmonary delivery of the
medicament dose by inhalation from a dry powder
inhaler, and the medicament dose of the medical
product is arranged to be aerosolized and entrained
into inspiration air directly from the container when
opened by the inhaler, the medicament dose is further
arranged to be aerosolized exclusively by the
inhalation power of a user for the prolonged pulmonary
delivery, whereby more than 50 % by mass of the active
agent of the medicament dose leaves the inhaler as
fine particle dose, FPD. 6. The medical product
according to claim 5, wherein the GLP agent and the
optional at least one biologically acceptable
excipient of the medicament dose are provided as an
inter-mixture in the container. 7. The medical product
according to claim 6, wherein the GLP agent and the
optional at least one biological acceptable excipient
of the medicament dose are provided separately in the
container. 8. The medical product according to any of
the claims 1 to 7, wherein the GLP agent is selected
from a GLP sequence or a pharmaceutically acceptable
analogue or derivate thereof. 9. The medical product
according to any of the claims 1 to 8, wherein the GLP
agent comprises GLP-I or a pharmaceutically acceptable
analogue or derivate thereof. 10. The medical product
according to any of the claims 1 to 9, wherein the 



GLP agent comprises GLP-2 or a pharmaceutically
acceptable analogue or derivate thereof.O O 11. The
medical product according to any of the claims 1 to
10, wherein the prolonged pulmonary delivery of a dose
of the medical product takes place in a period of not
less than 0.1 s and not more than 5 s . 12. The
medical product according to any of the claims 1 to
11, wherein the required inhalation power for
de-aggregating and aerosolizing a dose of the medical
product is not less than 2 kPa and not more than 6 kPa
of air pressure resulting in an inspiration air flow
of not less than 20 1/min and not more than 60 1/min.
13. The medical product according to any of the claims
1 to 12, wherein more than 60 % by mass, preferably
more than 70 % by mass and most preferably more than
80 % by mass of the active agent or each of the
respective active agents of the medicament dose leaves
the inhaler as a FPD. 14. The medical product
according to any of the claims 1 to 13, wherein a
total mass of the GLP agent in the medicament dose of
the medical product is in a range from 10 mg to 25 mg
of a total dose mass in a range from 1 mg to 50 mg.
15. The medical product according to any of the claims
1 to 14, wherein the dry powder medicament dose has a
mass median aerodynamic diameter in a range from 1 to
3 mm. 16. The medical product according to any of the
claims 1 to 15, wherein the at least one, optional dry
excipient of the medical product comprises particles
having a diameter of 25 mm or more in an amount of
more than 40 % by mass based on total mass of
excipient, and the at least one, optional dry
excipient further comprises an excipient selected from
a group consisting of monosaccarides, disaccarides,
polylactides, oligo- and polysaccarides, polyalcohols,
polymers, salts or mixtures thereof.17. The medical
product according to any of the claims 1 to 16,
wherein the container of the medical product
constitutes a high barrier seal container protecting
the medicament dose from ingress of moisture and other
harmful substances, whereby the integrity of the
medicament dose is fully protected for the shelf-life
of the medical product. 18. A dry powder inhaler
comprising a medical product according to any of the
claims 1 to 17. 19. A method of producing a medical
product, said method comprising the steps of providing
a dry powder medicament dose of an active,
glucagon-like peptide, GLP, agent, an active insulin
agent, the insulin agent comprising at least one
peptide of recombinant, human insulin or insulin
analogue, and optionally at least one biologically
acceptable excipient in a dose container; and sealing
the dose container, wherein the medical product is
adapted for a prolonged, pulmonary delivery of the
medicament dose by inhalation from a dry powder
inhaler, and the medicament dose of the medical
product is adapted to be aerosolized and entrained
into inspiration air exclusively by the inhalation
power of a user directly from the container when
opened by the inhaler . 20. A method of producing a
medical product, said method comprising the steps of
providing a dry powder medicament dose of an active,
glucagon-like peptide, GLP, agent, and optionally at
least one biologically acceptable excipient in a dose
container; sealing the dose container, wherein the
medical product is adapted for a prolonged, pulmonary
delivery of the medicament dose by inhalation from a
dry powder inhaler, ando _ the medicament dose of the
medical product is adapted to be aerosolized and
entrained into inspiration air exclusively by the
inhalation power of a user directly from the container
when opened by the inhaler. 21. A method of emitting a
dry powder medicament dose of a medical product
according to any of the claims 1 to 18 comprising the
steps of: arranging the medical product in a dry
powder inhaler in such a way that the medicament dose
of the medical product is aerosolized and 



entrained into inspiration air directly from the
container when opened by the inhaler; and applying a
suction effort to the inhaler, whereby the medicament
dose is aerosolized exclusively by the inhalation
power provided by the suction effort for a prolonged
pulmonary delivery, whereby more than 50 % by mass of
each of the respective active agents of the medicament
dose leaves the inhaler as a fine particle dose, FPD.
22. The method according to claim 2 1 comprising the
further steps of: providing the suction effort by
machine operated means, and mimicking pulmonary
delivery by a mechanical in-vitro means.SEQUENCE
LISTING <110> Mederio AG <120> A medical product <130>
P453PC00 <150> SE 0402976-5 <151> 2004-12-03 <150> US
11/049696 <151> 2005-02-04 <160> 10 <170> Patentin
version 3.3 <210> 1 <211> 36 <212> PRT <213>
Artificial <220> <223> Artificial variant of human
extendin-4 <220> <221> MISC_FEATURE <222> (1) ..(1)
<223> Xaa is selected from a group consisting of His-,
Lys-Lys-Lys-Lys-Lys-Lys-His- and
Asn-Glu-Glu-Glu-Glu-Glu-His- <220> <221> MISC_FEATURE
<222> (36).. (36) <223> Xaa is selected from a group
consisting of -Pro-Pro-ser-Lys-Lys-Lys-Lys-Lys-Lys,
-Ser and -ser-Lys-Lys-Lys-Lys-Lys-Lys <300> <302>
Peptide agonists of GLP-I activity <310> US 6,528,486
<311> 2000-07-12 <312> 2003-03-04 <313> (1) ..(36)
<400> 1 xaa Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser
Lys Gin Met Gl u Gl u 1 5 10 15 Glu Ala VaI Arg Leu
Phe lie Glu Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30
Ser Gly Ala Xaa 35 <210> 2 <211> 31 <212> PRT <213>
Artificial <220> <223> Artificial derivate of human
GLP-I<220> <221> MISC_FEATURE <222> (20) ..(20) <223>
Xaa is selected from a group consisting of Lys and Lys
substituted with a lipophilic substituent <300> <302>
Derivates of GLP-I analogs <310> US 6,268,343 <311>
1999-02-26 <312> 2001-07-31 



<313> (1) ..(31) <400> 2 Hi s Ala Glu Gly Thr Phe Thr
Ser Asp VaI Ser Ser Tyr Leu Glu Gly 1 5 10 15 Gi n Ala
Ala Xaa Glu Phe lie Ala Tr p Leu VaI Arg Gly Arg Gly
20 25 30 <210> 3 <211> 30 <212> PRT <213> Homo sapiens
<220> <221> MISCFEATURE <222> (30).. (30) <223> Xaa is
selected from a group consisting of -Arg, -Arg-Gly
<300> <302> Peptides acting as both GLP-I receptor
agonists and glucagon antagonists and their
pharmacological methods of use <310> US 2005/0153890
<311> 2004-11-29 <312> 2005-07-14 <313> (1) ..(30)
<400> 3 Hi s Ala Glu Gly Thr Phe Thr Ser Asp VaI Ser
Ser Tyr Leu Glu Gly 1 5 10 15 Gin Ala Ala Lys Glu Phe
lie Ala Trp Leu VaI Lys Gly Xaa 20 25 30 <210> 4 <211>
31 <212> PRT <213> Homo sapiens <300> <302> Peptides
acting as both GLP-I receptor agonists and glucagon
antagonists and their pharmacological methods of use
<310> US 2005/0153890 <311> 2004-11-29 <312>
2005-07-14 <313> (1) ..(31) <400> 4 His Ser Gin Gly
Thr Phe Thr Ser Asp Tyr Ala Lys Tyr Leu Asp Ala1 5 10
15 Arg Arg Ala Lys G lu Phe lie Ala Trp Leu VaI Lys
Cys Arg G ly 20 25 30 <210> 5 <211> 31 <212> PRT <213>
Homo sapiens <300> <302> Peptides acting as both GLP-I
receptor agonists and glucagon antagonists and their
pharmacological methods of use <310> US 2005/0153890
<311> 2004-11-29 <312> 2005-07-14 <313> (1).. (31)
<400> 5 Hi s ser Gin Gly Thr Phe Thr Ser Asp Tyr Ala
Lys Tyr Leu Asp Ala 1 5 10 15 Arg Arg Ala Lys Gl u Phe
lie Ala Trp Leu VaI Lys Gly cys Gly 20 25 30 <210> 6
<211> 30 <212> PRT <213> Homo sapiens <220> <221>
MISC_FEATURE <222> (12) ..(12) 



<223> xaa is selected from a group consisting of Lys,
Arg, Ala <220> <221> MISCFEATURE <222> (17) . . (17)
<223> Xaa i s selected from a group consisting of Lys
, Arg, Ala <220> <221> MISC_FEATURE <222> (18) ..(18)
<223> Xaa is selected from a group consisting of Lys,
Arg <220> <221> MISCFEATURE <222> (20) ..(20) <223>
Xaa is selected from a group consisting of Lys, Ala
<220> <221> MISC_FEATURE <222> (24) . . (24) <223> Xaa
i s selected from a group consisting of Lys , Ala
<220> <221> MISC_FEATURE <222> (28).. (28) <223> Xaa
is selected from a group consisting of Lys, Cys, Arg
<220> <221> MISC-FEATURE <222> (30) ..(30)<223> Xaa is
selected from a group consisting of -Arg, -Arg-Gly,
-Arg-Cys, -Arg-Gly-Lys <300> <302> Peptides acting as
both GLP-I receptor agonists and glucagon antagonists
and their pharmacological methods of use <310> US
2005/0153890 <311> 2004-11-29 <312> 2005-07-14 <313>
(1) ..(30) <400> 6 His Ser Gin Gly Thr Phe Thr ser Asp
Tyr Ala Xaa Tyr Leu Asp Ala 1 5 10 15 Xaa xaa Ala Xaa
Gl u Phe lie Xaa Trp Leu VaI Xaa Gly Xaa 20 25 30
<210> 7 <211> 31 <212> PRT <213> Artifi cial <220>
<223> synthetic construct of GLP-I <220> <221>
MISCFEATURE <222> (2).. (2) <223> Xaa is selected from
a group consisting of Gly, Ala, VaI, Leu, lie, Ser,
Thr <220> <221> MISC_FEATURE <222> (5).. (5) <223> Xaa
is selected from a group consisting of Asp, G lu ,
Arg, Thr, A la , Lys , Hi s <220> <221> MISC_FEATURE
<222> (6) ..(6) <223> Xaa is selected from a group
consisting of His, Trp, Phe, Tyr <220> <221>
MISC_FEATURE <222> (10) ..(10) <223> Xaa is selected
from a group consisting of Leu, Ser, Thr, Trp, His,
Phe, Asp, VaI, Tyr, G lu , Ala <220> <221>
MISC_FEATURE 



<222> (16) ..(16) <223> Xaa is selected from a group
consisting of Gly, Asp, Glu, Gin, Asn, Lys, Arg, Cys,
Cysteic acid <220> <221> MISC_FEATURE <222> (17)
..(17) <223> Xaa is selected from a group consisting
of His, Asp, Lys, Glu, Gin, Arg <22O> <221>
MISC_FEATURE <222> (18) ..(18) <223> Xaa is selected
from a group consisting of Glu, Arg, Ala, Lys<220>
<221> MISC_FEATURE <222> (20) ..(20) <223> xaa is
selected from a group consisting of Trp, Tyr, Phe,
Asp, Lys, G lu , His <220> <221> MISC_FEATURE <222>
(21) ..(21) <223> xaa is selected from a group
consisting of Ala, G lu , His, Phe, Tyr, Trp, Arg, Lys
<220> <221> MISC_FEATURE <222> (24) . . (24) <223> xaa
i s sel ected from a group consi sting of Ala, Gl u ,
Asp, ser, Hi s <220> <221> MISCFEATURE <222> (27)..
(27) <223> xaa is selected from a group consisting of
Asp, Arg, VaI, Lys, Ala, Gly, Glu <220> <221>
MISC_FEATURE <222> (28) ..(28) <223> Xaa is selected
from a group consisting of Glu, Lys, Asp <220> <221>
MISCFEATURE <222> (29) ..(29) <223> Xaa is selected
from a group consisting of Thr, Ser, Lys, Arg, Trp,
Tyr, Phe, Asp, Gly, Pro, His, Glu <220> <221>
MISC-FEATURE <222> (30).. (30) <223> Xaa is selected
from a group consisting of Thr, Ser, Asp, Trp, Tyr,
Phe, Arg, Glu, His <220> <221> MISC_FEATURE <222>
(31).. (31) <223> Xaa is selected from a group
consisting of -Lys, -Arg, -Thr, -Ser, -Glu, -Asp,
-Trp, -Tyr, -Phe, -His, -NH2, -Gly, -Gly-pro,
-Gly-Pro-NH2 o r is deleted <300> <3O2> Glucagon-! ike
peptide-1 analogs <310> US 2003/0220243 <311>
2002-11-19 <312> 2003-11-27 <313> (1) ..(31) <400> 7
His xaa Glu Gly Xaa Xaa Thr ser Asp xaa Ser ser Tyr
Leu Glu xaa 1 5 10 15 xaa Xaa Ala Xaa Xaa Phe lie Xaa
Trp Leu Xaa xaa Xaa Xaa Xaa 20 25 30 <210> 8 <211> 39 



<212> PRT<213> Artificial <220> <223> Artifi cial
construct of GLP-I <220> <221> MISC_FEATURE <222>
(2).. (2) <223> Xaa is selected from a group
consisting of Ala, Gly, Ser, Thr, Leu, lie, VaI, Glu ,
Asp, Lys <220> <221> MISC_FEATURE <222> (3).. (3)
<223> Xaa is selected from a group consisting of G lu
, Asp, Lys <220> <221> MISCFEATURE <222> (5).. (5)
<223> xaa is selected from a group consisting of Thr,
Ala, Gly, ser, Leu, lie, VaI, G lu , Asp, Lys <220>
<221> MISCFEATURE <222> (8).. (8) <223> Xaa is
selected from a group consisting of Ser, Ala, Gly,
Thr, Leu, lie, VaI, G lu , Asp, Lys <220> <221>
MISCFEATURE <222> (10) ..(10) <223> xaa is selected
from a group consisting of VaI, Ala, Gly, Ser, Thr,
Leu, lie, Tyr, G lu , Asp, Lys <220> <221> MISCFEATURE
<222> (11) ..(11) <223> Xaa is selected from a group
consisting of Ser, Ala, Gly, Thr, Leu, lie, VaI, G lu
, Asp, Lys <220> <221> MISCFEATURE <222> (12) ..(12)
<223> Xaa is selected from a group consisting of Ser,
Ala, Gly, Thr, Leu, lie, VaI, G lu , Asp, Lys <220>
<221> MISCFEATURE <222> (13).. (13) <223> Xaa is
selected from a group consisting of Tyr, Phe, Trp, G
lu , Asp, Lys <220> <221> MISCFEATURE <222> (14)
..(14) <223> Xaa is selected from a group consisting
of Leu, Ala, Gly, Ser, Thr, Leu, lie, VaI, Glu, Asp,
Lys <220> <221> MISCFEATURE <222> (15).. (15) <223>
xaa is selected from a group consisting of Glu, Asp,
Lys <220> <221> MISCFEATURE <222> (16) ..(16) <223>
xaa is selected from a group consisting of Gly, Ala,
Ser, Thr, Leu, lie, VaI, Glu, Asp, Lys<220> <221>
MISC_FEATURE <222> (17) ..(17) <223> xaa is selected
from a group consisting of Gin, Asn, Arg, G lu , Asp,
Lys <220> <221> MISC_FEATURE <222> (18) ..(18) <223>
Xaa is selected from a group consisting of Ala, Gly,
Ser, Thr, 



Leu, lie, VaI, Arg, Gin, Asp, Lys <220> <221>
MISC_FEATURE <222> (19) ..(19) <223> Xaa is selected
from a group consisting of Ala, Gly, Ser, Thr, Leu,
lie, VaI, G lu , Asp, Lys <220> <221> MISC_FEATURE
<222> (20) ..(20) <223> Xaa is selected from a group
consisting of Lys, Arg, Gin, Asp, His <220> <221>
MISC_FEATURE <222> (21) ..(21) <223> Xaa is selected
from a group consisting of Gin, Asp, Lys <220> <221>
MISC_FEATURE <222> (24) ..(24) <223> Xaa is selected
from a group consisting of Ala, Gly, Ser, Thr, Leu,
lie, VaI, G lu , Asp, Lys <220> <221> MISCFEATURE
<222> (25).. (25) <223> Xaa is selected from a group
consisting of Trp, Phe, Tyr, G lu , Asp, Lys <220>
<221> MISC_FEATURE <222> (26) ..(26) <223> Xaa is
selected from a group consisting of Leu, Gly, Ala,
Ser, Thr, lie, VaI, G lu , Asp, Lys <220> <221>
MISCFEATURE <222> (27).. (27) <223> Xaa is selected
from a group consisting of VaI, Gly, Ala, Ser, Thr,
Leu, lie, G lu , Asp, Lys <220> <221> MISCFEATURE
<222> (28) . . (28) <223> Xaa i s sel ected from a
group consi sting of Lys, Arg, Gl u, Asp, His <220>
<221> MISCFEATURE <222> (29).. (29) <223> Xaa is
selected from a group consisting of Gly, Ala, Ser,
Thr, Leu, lie, VaI, G lu , Asp, Lys <220> <221>
MISCFEATURE <222> (30).. (30)<223> xaa is selected
from a group consisting of Arg, Lys, G lu , Asp, His
<220> <221> MISC_FEATURE <222> (31) . . (31) <223> Xaa
i s sel ected from a group consi sting of Gly, Ala,
Ser , Thr, Leu, l i e, VaI , Gl u , Asp, Lys or i s
deleted 220> <221> MISCFEATURE <222> (32) . . (32)
<223> Xaa i s sel ected from a group consi sting of
Arg, Lys , Gl u , Asp, His or i s del eted <220> <221>
MISC_FEATURE <222> (33) . . (33) <223> Xaa i s
selected from a group consi sti ng of Arg , Lys , Gl u
, Asp, Hi s or i s deleted 



<220> <221> MISC_FEATURE <222> (34).. (34) <223> xaa
is selected from a group consisting of Asp, G l u ,
Lys or is deleted <220> <221> MISC_FEATURE <222>
(35).. (35) <223> Xaa is selected from a group
consisting of Phe, Trp, Tyr, G lu , Asp, Lys or is
deleted <220> <221> MISC_FEATURE <222> (36).. (36)
<223> Xaa is selected from a group consisting of Pro,
Lys, Glu , Asp or is deleted <220> <221> m isc_feature
<222> (37).. (37) <223> Xaa can be any naturally
occurring amino acid <220> <221> MISCFEATURE <222>
(38).. (38) <223> Xaa is selected from a group
consisting of G lu , Asp, Lys or is deleted <220>
<221> MISCFEATURE <222> (39) . . (39) <223> Xaa i s
sel ected from a group consisti ng of -VaI , -Glu ,
-Asp, -Lys or i s deleted <300> <302> Derivates of
GLP-I analogs <310> US 2003/0199672 <311> 2002-08-19
<312> 2003-10-23 <313> Cl).. (39) <400> 8 His xaa xaa
Gly Xaa Phe Thr Xaa Asp xaa xaa Xaa Xaa Xaa xaa Xaa 1
5 10 15xaa xaa Xaa Xaa Xaa Phe lie xaa Xaa xaa xaa Xaa
Xaa xaa Xaa Xaa 20 25 30 xaa Xaa xaa Xaa xaa Xaa Xaa
35 <210> 9 <211> 28 <212> PRT <213> Artificial <220>
<223> Artifi cial construct of GLP-I <220> <221>
MISC_FEATURE <222> CD . CD <223> Xaa i s selected from
a group consisti ng of H, a linear or branched
unsaturated C1-C6 acyl group, an optionally
substituted aryl carbonyl , an optional l y cycloal
kyl carbonyl , an optional l y substituted arylal kyl
carbonyl <220> <221> MISC_FEATURE <222> C3) . . C3)
<223> Xaa i s selected from a group consisting of Ala,
1-aminoi sobutyric aci d CAi b) , VaI , Gl y <220>
<221> MISCFEATURE <222> (15) . . (15) <223> Xaa i s
selected from a group consisting of Leu and Gl y
having a C6-C20 al kyl side chain 



<220> <221> MISC_FEATURE <222> (22)..C22) <223> Xaa is
selected from a group consisting of Ala, Leu, VaI,
lie, G lu <220> <221> MISC_FEATURE <222> C25)..C25)
<223> Xaa is selected from a group consisting of G l u
, Asp, Asn, Gin, Ala <220> <221> MISC_FEATURE <222>
C28) ..C28) <223> Xaa is selected from a group
consisting of -Lys-Asn-Aib-OH, -Lys-Asn-Aib-NH2 ,
-Val-Lys-Asn-OH, -VaT-Lys-Asn-NH2, -Lys-Asn-OH,
-Lys-Asn-NH2 , -Val -Lys-Gly-Arg-NH2 , -Val
-Lys-Aib-Arg-OH, -Val-Lys-Ai b-Arg-NH2 ,
-Lys-Asn-Gly-OH, -Lys-Asn-Gly-NH2 <300> <3O2>
Glucagon-l i ke peptide-1 analogs with long duration
of action <310> WO 2005/066207 <311> 2005-01-07 <312>
2005-07-21 <313> CD C28) <400> 9 Xaa His Xaa Glu Gly
Thr Phe Thr Ser Asp VaI Ser Ser Tyr Xaa Gl u 1 5 10
15G y Gin Ala Ala Lys xaa Phe lie xaa Trp Leu Xaa 20
25 <210> 10 <211> 32 <212> PRT <213> Artifi cial <220>
<223> Artifi cial construct of GLP-I <220> <221>
MISC_FEATURE <222> (1) . . (1) <223> Xaa i s sel ected
from a from consisting of i ) Cl-ClO al kenoic acid;
ii) Cl-ClO al kynoic acid; iii) C3-C10
(hetero)cyloalkanoi c acid; iv) C5-C14 aryl carboxylic
or arylalkanoic acid; v) C5-C14 heteroarylcarboxyli c
or heteroarylal kanoic acid <220> <221> MISC_FEATURE
<222> (1) ..(1) <223> xaa i s selected from a from
consi sting of i ) Cl-ClO al kenoi c acid ; i i )
Cl-ClO al kynoic acid; iii) C3-C10 (hetero)cycloal
kanoic acid ; iv) C5-C14 aryl carboxyli c or arylal
kanoi c acid ; v) C5-C14 heteroaryl carboxyli c or
heteroarylalkanoic acid <220> <221> MISC_FEATURE <222>
(32).. (32) <223> Xaa is selected from a from
consisting of -OH, -NH2, -Gly-OH <300> <302> Modified
GLP-I peptides with increased biological potency <310>
WO 2004/029081 <311> 2003-09-25 <312> 2004-04-08 <313>
(1)..(32) <400> 10 Xaa Hi s Ala Glu Gly Thr Phe Thr
ser Asp VaI Ser Ser Tyr Leu Glu 1 5 10 15 Gly Gi n Ala
Ala Lys Gl u Phe lie Ala Trp Leu VaI Lys Gly Arg Xaa
20 25 30 


