
COMPOUNDS FOR THE TREATMENT OF DISEASES This invention
relates to b2 agonists of general formula: in which
R1, R2 , n and Q1 have the meanings indicated below,
and to processes for the preparation of, compositions
containing and the uses of such derivatives.
Adrenoceptors are members of the large G-protein
coupled receptor super-family. The adrenoceptor
subfamily is itself divided into the a and b
subfamilies with the b sub-family being composed of at
least 3 receptor subtypes: b1, b2 and b3. These
receptors exhibit differential expression patterns in
tissues of various systems and organs of mammals. b2
adrenergic (b2) receptors are mainly expressed in
smooth muscle cells (e.g. vascular, bronchial, uterine
or intestinal smooth muscles), whereas b3 adrenergic
receptors are mainly expressed in fat tissues
(therefore b3 agonists could potentially be useful in
the treatment of obesity and diabetes) and b1
adrenergic receptors are mainly expressed in cardiac
tissues (therefore b1 agonists are mainly used as
cardiac stimulants). The pathophysiology and
treatments of airway diseases have been extensively
reviewed in the literature (for reference see Barnes,
P.J. Chest, 1997, 111:2, pp 17S-26S and Bryan, SA et
al, Expert Opinion on investigational drugs, 2000, 9:1
, pp25-42) and therefore only a brief summary will be
included here to provide some background information.
Glucocorticosteroids, anti-leukotrienes, theophylline,
cromones, anti cholinergics and b2 agonists constitute
drug classes that are currently used totreat allergic
and non-allergic airways diseases such as asthma and
chronic obstructive airways disease (COPD). Treatment
guidelines for these diseases include both short and
long acting inhaled b2 agonists. Short acting, rapid
onset b2 agonists are used for "rescue"
bronchodilation, whereas, long-acting forms provide
sustained relief and are used as maintenance therapy.
Bronchodilation is mediated via agonism of the b2
adrenoceptor expressed on airway smooth muscle cells,
which results in relaxation and hence bronchodilation.
Thus, as functional antagonists, b2 agonists can
prevent and reverse the effects of all
bronchoconstrictor substances, including leukotriene
D4 (LTD4), acetylcholine, bradykinin, prostaglandins,
histamine and endothelins. Because b2 receptors are so
widely distributed in the airway, b2 agonists may also
affect other types of cells that play a role in
asthma. For example, it has been reported that b2
agonists may stabilize mast cells. The inhibition of
the release of bronchoconstrictor substances may be
how b2 agonists block the bronchoconstriction induced
by allergens, exercise and cold air. Furthermore, b2
agonists inhibit cholinergic neurotransmission in the
human airway, which can result in reduced
cholinergic-reflex bronchoconstriction. In addition to
the airways, it has also been established that b2
adrenoceptors are also expressed in other organs and
tissues and thus b2 agonists, such as those described
in the present invention, may have application in the
treatment of other diseases such as, but not limited
to those of the nervous system, premature labor,
congestive heart failure, depression, inflammatory and
allergic skin diseases, psoriasis, proliferative skin
diseases, glaucoma and in conditions where there is an
advantage in lowering gastric acidity, particularly in
gastric and peptic ulceration. However, numerous b2
agonists are limited in their use due to their low
selectivity or adverse side-effects driven by high
systemic exposure and mainly mediated through action
at b2 adrenoreceptors expressed outside the airways
(muscle tremor, tachycardia, palpitations,
restlessness). Therefore there is a need for improved
agents in this class.Accordingly, there is still a
need for novel b2 agonists that would have an
appropriate pharmacological profile, for example in
terms o f potency, selectivity, pharmacokinetics or
duration of action. In this context, the present
invention relates to novel b2 agonists. The invention
relates to the compounds of general formula (1 ) :
wherein the (CH2)n-C(=O)Q1 group is in the meta or
para position, - R1 and R2 are independently selected
from H and C1-C4 alkyl, - n is 0, 1 or 2 and - QJ :
is. a group selected from, , or *-NR8-Q3, wherein p is
1 or 2 and q is 1 or 2, Q2 is a single bond or a C1-C4
alkylene optionally substituted with OH, R8 is H or
C1-C4 alkyl and, 



Q3 is C1-C6 alkyl optionally substituted with NR9R10,O
R9 or phenoxy, A is selected from:o C3-C10 cycloalkyl,
said cycloalkyl being optionally bridged by one or
more, preferably 1, 2, 3 or 4, carbon atoms, and being
optionally substituted with one hydroxy group, 0 a 5
to 6 membered heterocyclic group, optionally aromatic,
containing one or two heteroatoms selected from O, N
or S, optionally substituted by one or two
substituents selected from Cr C4 alkyl, benzyl and
cyclopropylmethyl or 0 a group , quinolyl or
isoquinolyl, - R3, R4, R5, R6 and R7 are the same or
different and are selected from H, C1-C4 alkyl, OR9,
SR9, SOR9, SO2R9, halo, CN, CF3, OCF3, SO2NR9R10,
COOR9, CONR9R10 , NR9R10, NHCOR10 and phenyl
optionally substituted with OH, - R9 and R10 are the
same or different and are selected from H or CrC 4
alkyl, - R11 is selected from H or OH, and, - R12 and
R13 are the same or different and are selected from H,
C1-C4 alkyl optionally susbstituted with OR9, OR9,
C(=O)NH2, C(=O)CH3, N(CH3)C(=O)CH3, C(=O)OR9, phenyl
optionally substituted with halogen, pyridyl
optionally substituted with CN, oxadiazolyl optionally
substituted with C1-C4 alkyl, and, - * represents the
attachment point to the carbonyl group; or, if
appropriate, their pharmaceutically acceptable salts
and/or isomers, tautomers, solvates or isotopic
variations thereof. The compounds of formula (1) are
agonists of the b2 receptors, that are particularly
useful for the treatment of b2-mediated diseases
and/or conditions, by showing excellent potency, in
particular when administered via the inhalation route.
In the here above general formula ( 1) , C1-C4 alkyl
and C1-C4 alkylene denote a straight-chain or branched
group containing 1, 2, 3 or 4 carbon atoms.CrC alkyl
denotes a straight-chain or branched group containing
1, 2, 3, 4, 5 or 6 carbon atoms. This also applies if
they carry substituents or occur as substituents of
other radicals, for example in O-(C1-C4)alkyl
radicals, S-(Cr C4)alkyl radicals etc... . Examples of
suitable (CrC 4)alkyl radicals are methyl, ethyl,
n-propyl, /so-propyl, n-butyl, /so-butyl, sec-butyl,
te/t-butyl.... Examples of suitable O-(Cr C4)alkyl
radicals are methoxy, ethoxy, n-propyloxy,
/so-propyloxy, -butyloxy, /so-butyloxy, sec-butyloxy
and fe/t-butyloxy.. .. The C3-C10 cycloalkyl wherein 2
carbon atoms or more are optionally bridged by one or
more carbon atoms include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, adamantyl, -
bicyclo[3.1 .1]heptane, bicyclo[2.2.1]heptane,
bicyclo[2.2.2]octane. Preferred cycloalkyl groups are
cyclohexyl and adamantyl. Non limitative examples of
"5 to 6 membered heterocyclic group, optionally
aromatic, containing one or two heteroatoms selected
from O, N or S" are morpholinyl, pyrrolidinyl,
piperidyl, piperazinyl, pyrazolyl, thienyl, furanyl,
imidazolyl, isothiazolyl, thiazolyl, isoxazolyl,
oxazolyl, pyridyl and pyrimidyl. Preferably, said
heterocyclic group contains one nitrogen, two
nitrogens or one nitrogen and one oxygen atom.
Preferred aromatic 5 to 6 membered heterocyclic groups
are pyrazolyl and pyridyl. Preferred non aromatic 5 to
6 membered heterocyclic groups are morpholinyl,
pyrrolidinyl, piperidyl and piperazinyl. Finally, halo
denotes a halogen atom selected from the group
consisting of fluoro, chloro, bromo and iodo in
particular fluoro or chloro. In the following, the
free bond on the phenyl group such as in the structure
below,means that the phenyl can be substituted in the
meta or para position. The compounds of the formula (
1) can be prepared using conventional procedures such
as by the following illustrative methods in which Q1,
Q2, R1, R2, A and n are as previously defined for the
compounds of the formula (1) unless otherwise stated.
The amide derivatives of the formula (1) may be
prepared by coupling an acid of formula (2): with an
amine of formula NHR8-Q2-A, NHR8-Q3 orThe coupling is
generally carried out in an excess of said amine as an
acid receptor, with a conventional coupling agent
(e.g. 1-(3-dimethyIaminopropyi)-3- ethylcarbodiimide
hydrochloride or N, /V-dicyclohexylcarbodiimide),
optionally in the presence of a catalyst (e.g.
1-hydroxybenzotriazole hydrate or 1-hydroxy-7-
azabenzotriazole), and optionally in the presence of a
tertiary amine base (e.g. 



/V-methylmorpholine, triethylamine or
diisopropylethylamine). The reaction may be undertaken
in a suitable solvent such as pyridine,
dimethylformamide, tetrahydrofuran, dimethylsulfoxide,
dichloromethane N,N-dimethylacetamide, or ethyl
acetate, and at temperature comprised between 10 C and
4O0C (room temperature) for a period of 1-24 hours.
Said amines (are either commercially available or may
be prepared by conventional methods well known to the
one skilled in the art (e.g. reduction, oxidation,
alkylation, transition metal-mediated coupling,
protection, deprotection etc. ..) from commercially
available material. The acid of formula (2) may be
prepared from the corresponding ester of formula (4):
wherein Ra is a suitable acid protecting group,
preferably a (C1-C4)alkyl group, which includes, but
is not limited to, methyl and ethyl, according to any
method well-known to the one skilled in the art to
prepare an acid from an ester, without modifying the
rest of the molecule. For example, the ester may be
hydrolysed by treatment with aqueous acid or base
(e.g. hydrogen chloride, potassium hydroxide, sodium
hydroxide or lithium hydroxide), optionally in the
presence of a solvent or mixture of solvents (e.g.
water, 1,4-dioxan, tetrahydrofuran/water),at a
temperature comprised between 200C and 1000C, for a
period of 1 to 40 hours. The ester of formula (4) may
be prepared by removal of the phenolic protecting
group of the compound of formula (5), where PG is
defined as a suitable phenol protecting group,
typically an alkyl or alkoxy ether (eg. methyl,
benzyl, methoxymethyl) and is preferably benzyl:
Reagents suitable to achieve this deprotection are
described in the text book T.W. GREENE, Protective
Groups in Organic Synthesis , A. Wiley-lnterscience
Publication, 1981 , In a typical procedure, when PG
represents benzyl, this may be achieved by
hydrogenation using a suitable catalyst (eg. palladium
hydroxide or palladium on charcoal) in a suitable
solvent such as ethanol or methanol under an
atmosphere of hydrogen, optionally at elevated
pressure (eg 60 psi) and at a temperature between room
temperature and 600C for 8-24 hours. Alternatively
transfer hyderogenation can be used with a suitable
catalyst (eg palladium hydroxide) and ammonium formate
as a hydrogen source in a suitable solvent such as
ethanol and at a temperature between room temperatrue
and 600C . The ester of formula (5) may be prepared by
reaction of an amine of formula (6): (6)wherein Ra and
n are as previously defined, with a bromide of formula
(7) In a typical procedure, the amine of formula (6)
is reacted with a bromide of formula (7) optionally in
the presence of a solvent or mixture of solvents (e.g.
dimethylsulfoxide, toluene, N, L/-dimethylformamide,
acetonitrile, THF), optionally in the presence of a
suitable base (e.g. triethylamine,
diisopropylethylamine, potassium carbonate) at a
temperature comprised between 600C and 120C, for 12 to
120 hours. The resulting intermediate amino ketone can
then be reduced using a suitable reducing agent such
as sodium borohydride or diisobutyl aluminium hydride.
The bromide of formula (7) may be prepared from the
ketone of formula ( 19): by bromination with a
suitable bromine source. In a typical procedure the
ketone is treated with a brominating agent (e.g.
Et4NBr3) in a suitable solvent such as THF and
methanol at room temperature for about 24 hours. The
ketone of formula (19) is commercially available. The
amine of formula (6), where R1 is Me and R2 is H1 may
be prepared as either the (R) or (S) enantiomer from
the corresponding protected amine of formula (8)
:wherein Ra and n are as previously defined and Rb and
Rc represent any suitable substituents so that HNRbRc
is a chiral amine (for example, Rb may be hydrogen and
Rc may be a-methylbenzyl), provided that the bonds
between N and Rb and N and Rc can be easily cleaved to
give the free amine of formula (5) using standard
methodology for cleaving nitrogen protecting groups,
such as those found in the text book T.W. GREENE,
Protective Groups in Organic Synthesis , A.
Wiley-lnterscience Publication, 1981 . The amine of
formula (8) may be prepared as a single diastereomer
by reaction of an amine of formula HNRbRc with a
ketone of formula (9): wherein Ra, Rb, Rc and n are as
previously defined. In a typical procedure, the
reaction of the ketone of formula (9) with the amine
of formula HNRbRc leads to a chiral intermediate which
is in turn 



reduced by a suitable reducing agent (e.g. sodium
cyanoborohydride of formula NaCNBH 3 or sodium
triacetoxyborohydride of formula Na(OAc)3BH)
optionally in the presence of a drying agent (e.g.
molecular sieves, magnesium sulfate) and optionally in
the presence of an acid catalyst (e.g. acetic acid) to
give the amine of formula (8) as a mixture of
diastereomers. The reaction is generally done in a
solvent such as tetrahydrofuran or dichloromethane at
a temperature comprised between 200C and 800C for 3 to
72 hours. The resulting product is then converted to
the hydrochloride salt and selectively crystallised
from a suitable solvent or mixture of solvents (e.g.
isopropanol, ethanol, methanol,diisopropyl ether or
diisopropyl ether/methanol) to give (8) as a single
diastereomer. The ketone of formula (9) where n=1 may
be prepared by palladium mediated coupling of an aryl
halide of formula ( 10): (10) wherein Ra is as
previously defined and Hal represents an halogen atom,
which includes, but is not limited to bromo and iodo,
with an enolate or enolate equivalent. In a typical
procedure, the aryl halide of formula (10) is reacted
with a tin enolate generated in-situ by treatment of
isopropenyl acetate with tri-n-butyltin methoxide of
formula Bu3SnOMe in the presence of a suitable
palladium catalyst (palladium acetate/ tri-o/f
o-tolylphosphine of formula Pd(OAc)2/P(o- ToI)3) in a
non-polar solvent (e.g. toluene, benzene, hexane).
Preferably, the reaction is carried out at a
temperature comprised between 8O0C and 11O0C for 6 to
16 hours. The aryl halide of formula ( 10) may be
obtained by esterification of the corresponding acid
of formula ( 1 1): wherein Hal is as previously
defined, according to any method well-known to the one
skilled in the art to prepare an ester from an acid,
without modifying the rest of the molecule. In a
typical procedure, the acid of formula ( 1 1) is
reacted with an alcoholic solvent of formula RaOH,
wherein Ra is as previously defined, in thepresence of
an acid such as hydrogen chloride at a temperature
between 100C and 4OC (room temperature) for 8 to 16
hours. The acid of formula ( 11) is a commercial
product. The amine of formula (6), where R1 and R2 are
both C1-C4 alkyl, may be prepared according to the
following scheme: Scheme 1 wherein nR2 and Ra are as
previously defined. In a typical procedure, the ester
of formula (12) is reacted with an "activated" alkyl
(organometallic alkyl such as R2MgBr, R2MgCI or R2Li)
to give the corresponding tertiary alcohol of formula
(13) using the method described above. Said tertiary
alcohol of formula (13) is then treated with an alkyl
nitrile (e.g. acetonitrile, chloroacetonitrile) in the
presence of an acid (e.g. sulphuric acid, acetic acid)
to give a protected intermediate which is in turn
cleaved using standard methodology for cleaving
nitrogen protecting group such as those mentioned in
textbooks. The resulting amino acid is then esterified
using the method described herein to give the amine of
formula (6). Alternatively, the amine of formula (6),
where R1 are R2 both C1-C4 alkyl and n=0, may be
prepared according to the following scheme: Scheme
2(14) (15) wherein R1, R2 and Ra are as previously
defined. In a typical procedure, the ester of formula
(14) is reacted with an "activated" alkyl
(organometallic alkyl such as R2MgBr, R2MgCI or R2Li)
to give the corresponding tertiary alcohol of formula
(15) using the method described above. Said tertiary
alcohol of formula (15) is then treated with an alkyl
nitrile (e.g. acetonitrile, chloroacetonitrile) in the
presence of an acid (e.g. sulphuric acid, acetic acid)
to give a protected intermediate which is in turn
cleaved using standard methodology for cleaving
nitrogen protecting group such as those mentioned in
textbooks to give the bromo amine (16). The resulting
bromo amine (16) is treated with a suitable palladium
catalyst (e.g. [ 1
,1'-bis(diphenylphosphino)ferrocene]dichloropalladium(
ll)) under an atmosphere of carbon monoxide using RaOH
as solvent (e.g. MeOH, EtOH) at elevated temperature
(10O0C) and pressure (100psi) to give the ester of
formula (6). The ketone of formula (9) where n=2 may
be prepared by reduction of an 



alkene of formula (17) :In a typical procedure, a
solution of the olefin of formula (17) in a suitable
solvent (e.g. methanol, ethanol, ethyl acetate) is
treated with a palladium catalyst (e.g. 10% palladium
on charcoal) and stirred under an atmosphere of
hydrogen, optionally at elevated pressure (e.g. 60
psi), at temperature between room temperature and 60C
for 8-24 hours. The alkene of formula (17) may be
prepared by a palladium mediated coupling of an
activated olefin with an aryl halide of formula (18):
In a typical procedure, the aryl halide (18) is
coupled with a vinyl ester (e.g. methyl acrylate) in
the presence of a suitable palladium catalyst (e.g.
tetrakis(triphenylphosphine)palladium(0) of formula
Pd(PPh3)4, palladium acetate/tri-o/#jo-tolylphosphine
of formula Pd(OAc)2/P(o-tol) 3 or
(diphenylphosphino)ferrocenyl palladium chloride of
formula dppfPdCI2) in a suitable solvent (e.g.
acetonitrile, N, N-dimethylformamide, toluene),
optionally in the presence of a base such as
triethylamine at a temperature between 400C and 11O0C
for 8 to 24 hours. The ketone of formula (18) is a
commercial product. Alternatively a compound of
formula ( 1) may be prepared by reaction of a bromide
of formula (7) and an amine of formula (20): (20)
where R1, R2, Q1and n are as previously defined for
the compounds of the formula ( 1) unless otherwise
stated.In a typical procedure, the amine of formula
(20) is reacted with a bromide of formula (7)
optionally in the presence of a solvent or mixture of
solvents (e.g. dimethylsulfoxide, toluene, N,
/V-dimethyiformamide, acetonitrile), optionally in the
presence of a suitable base (e.g. triethylamine,
diisopropylethylamine, potassium carbonate) at a
temperature comprised between 600C and 120C, for 12 to
48 hours. The resulting intermediate amino ketone can
then be reduced using a suitable reducing agent such
as sodium borohydride or diisobutyl aluminium hydride.
The amide of formula (20) may be prepared by coupling
an acid of formula (21 ) incorporating a suitable
amine protecting group P 1: with an amine of formula
HN O The coupling is generally carried out in an
excess of said amine as an acid receptor, with a
conventional coupling agent (e.g.
1-(3-dimethylaminopropyl)-3- ethylcarbodiimide
hydrochloride or N, /V'-dicyclohexylcarbodiimide),
optionally in the presence of a catalyst (e.g.
1-hydroxybenzotriazole hydrate or 1-hydroxy-7-
azabenzotriazole), and optionally in the presence of a
tertiary amine base (e.g. L/-methyImorpholine,
triethylamine or diisopropylethylamine). The reaction
maybe undertaken in a suitable solvent such as
pyridine, dimethylformamide, tetrahydrofuran,
dimethylsulfoxide, dichloromethane or ethyl acetate,
and at temperature comprised between 10C and 400C
(room temperature) for a period of 1-24 hours. Said
amine is either commercially available or may be
prepared by conventional methods well known to the one
skilled in the art (e.g. reduction, oxidation,
alkylation, transition metal-mediated coupling,
protection, deprotection etc..) from commercially
available material. The acid of formula (21 ) may be
prepared from the corresponding ester of formula (6).
The acid of formula (21), where R1 and R2 are both
C1-C4 alkyl, may be prepared from the ester (6)
incorporating a suitable amine protecting group P 1
either before or after the acid formation: wherein Ra
is a suitable acid protecting group, preferably a (CrC
4)alkyl group, which includes, but is not limited to,
methyl and ethyl, according to any method well-known
to the one skilled in the art to prepare an acid from
an ester, without modifying the rest of the molecule.
For example, the ester may be hydrolysed by treatment
with aqueous acid or base (e.g. hydrogen chloride,
potassium hydroxide, sodium hydroxide or lithium
hydroxide), optionally in the presence of a solvent or
mixture of solvents (e.g. water, 1,4-dioxan,
tetrahydrofuran/water), at a temperature comprised
between 20C and 1000C, for a period of 1 to 40 hours.
The amine of formula (6), where R1 and R2 are both H,
may be prepared according to the following scheme:
Scheme 3(22) (23) wherein R1, R2 and Ra are as
previously defined. In a typical procedure, the acid
of formula (22) is preferentially reduced to the
corresponding alcohol (23) in the presence of the
ester. This may be 



performed by formation of the acyl imidazole or mixed
anhydride and subsequent reduction with sodium
borohydride or another suitable reducing agent. Said
primary alcohol of formula (23) is then converted into
a leaving group such as mesylate, tosylate, bromide or
iodide and displaced with appropriate amine
nucleophile. The preferred nucleophile is azide ion
which can then be reduced to the primary amine via
hydrogenation or triphenylphosphine. Alternative
nucleophiles could include ammonia or alkylamines such
as benzylamine or allylamine and subsequent cleavage
of the alkyl group to furnish the amine. For some of
the steps of the here above described process of
preparation of the compounds of formula (1), it may be
necessary to protect potential reactive functions that
are not wished to react, and t o cleave said
protecting groups in consequence. In such a case, any
compatible protecting radical can be used. In
particular methods of protection and deprotection such
as those described by T.W. GREENE (Protective Groups
in Organic Synthesis, A.
Wiley-lntersciencePublication, 1981) or by P. J.
Kocienski (Protecting groups, Georg Thiem q Verlag,
1994), can be used. For example, in the above
processes, the bromine of formula (7) may be replaced
by a protected bromine of formula The bromide may be
prepared in a racemic fashion using a reducing agent
such as sodium borohydride in a suitable solvent such
as ethanol. Alternatively the alcohol may be prepared
as either the (R) or (S) enantiomer according to
methods well described in the literature (Tetrahedron
Letters 1994, 35(50), 9375).1 The compound of formula
(I) would then be obtained by deprotection of a
compound of formula wherein PG represents a suitable
alcohol protecting group, typically a silyl group such
as TBDMS or TMS, and preferably TBDMS. The
deprotection may be carried out according to the
methods described in standard text-books such as
"Protective Groups in Organic Synthesis" by
T.W.Greene, A.Wiley-lnterscience Publication, 1981 .
In a typical procedure, where PG represents TBDMS,
compound of formula (24) is treated with 10-18eq
ammonium fluoride in aqueous methanol, at about 45C
for between 18 and 42 hours. An alternative agent for
deprotection would be one equivalent of triethylamine
trihydrofluoride in tetrahydrofuran or suitable
solvent at room temperature for 12 hours. All of the
above reactions and the preparations of novel starting
materials used in the preceding methods are
conventional and appropriate reagents and reaction
conditions for their performance or preparation as
well as procedures for isolating the desired products
will be well-known t o those skilled in the art with
reference to literature precedents and the examples
and preparations hereto. Also, the compounds of
formula ( 1 ) as .well as intermediate for the
preparation thereof can be purified according to
various well-known methods, such as for example
crystallization or chromatography. In a preferred
embodiment of the invention, Q2 is a single bond. In a
preferred embodiment of the invention, A is selected
from morpholinyl, pyrrolidinyl, piperidyl, piperazinyl
or pyrazolyl, optionally susbstituted by a methyl
group. In a preferred embodiment of the invention, A
is selected from pyrazolyl optionally substituted by
one or two C1-C4 alkyl group. In a preferred
embodiment of the invention, Q1 is *-NR8-Q3. In a
preferred embodiment of the invention, Q1 is a group
selected from, -N N- R12 * - N OIn a preferred
embodiment, Q1 is a group wherein R11 and R1I 3 are H
and R1' 2 is pyridyl or oxadiazolyl optionally
substituted with a CrC 4 alkyl. The following group of
compounds of formula (1) is more preferred: (D wherein
the (CH2)n-C(=O)Q 1 group is in the meta or para
position, - R1 and R2 are independently selected from
H and C1-C4 alkyl, - n is 0, 1 or 2 and - Q1 is a
group selected from, and a group *-NR8-Q2-A, wherein p
is 1 or 2, Q2 is a C1-C4 alkylene, R 8 is H or 



C1-C4 alkyl and A is pyridyl, C3-C10 cycloalkyl, said
cycloalkyl being optionally bridged by 1, 2, 3 or 4
carbon atoms, preferably 1 or 2 carbon atoms,
tetrahydropyranyl, piperidinyl, tetrahydrothiopyranyl
or a group- R3, R4, R5, R6 and R7 are the same or
different and are selected from H, C1-C4- alkyl, OR9,
SR9, SOR9, SO2R9, halo, CN, CF3, OCF3, SO2NR9R10 ,
COOR9, CONR9R10 , NR9R10, NHCOR10 and phenyl
optionally substituted with OH; - R9 and R10 are the
same or different and are selected from H or Cr C4
alkyl and, - * represents the attachment point to the
carbonyl group; or, if appropriate, their
pharmaceutically acceptable salts and/or isomers,
tautomers, solvates or isotopic variations thereof.
The compounds of formula (1) containing the following
substituents are preferred: Preferably Q1 is a group
*-NH-Q2-A, wherein A is cyciopropyl, cyclohexyl,
cycloheptyl or adamantyl. More preferably Q1 is a
group *-NH-Q2-A, wherein A is cyclohexyl or adamantyl.
Preferably, A is naphthyl optionally substituted with
OR9. Preferably R8 is H or CH3. More preferably, R8 is
H Preferably, Q1 is r wherein R3, R4, 5 and R6 are H.
Preferably, Q1 is a group *-NH-Q2-A, wherein A is a
groupwherein R3, R4, R5, R6 and R7 are the same or d
ifferent and are selected from H, C1-C4 alkyl, OR9,
SR9, halo, CN, CF3, OCF3, SO2NR9R10 , COOR9, CONR9R10,
NR9R10 , NHCOR10 and phenyl optionally substituted
with OH provided at least 2 of R3 to R7 are equal to
H; wherein R9 and R10 are the same or different and
are selected from H or CrC 4 alkyl. More preferably,
Q1 is a group *-NH-Q2-A, wherein A is a group wherein
R3, R4, R5, R6 and R7 are the same or different and
are selected from H, CH3, OCH3, OCH2-CH3, SCH3, halo,
CF3, provided at least 2 of R3 to R7 are equal to H.
In the above groups of compounds, the following
substituents are particularly preferred: Q2 is -CH2- ,
-(CHs)2- , -(CHz)3- , -CH(CH3)-, -CH 2CH(CH3)- or
(CH(CHs)2)-, preferably -CH2- . R1 is H or CrC 4 alkyl
and R2 is CrC 4 alkyl. More preferably, R1 is H or CH3
and R2 is CH3. n is 1. R1 is H and R2 is CH3 and n is
1.R1 is CH3, R2 is CH3 and n is 1. The following
compounds, which can be prepared according to the
processes disclosed herein, are preferred:
N-benzyl-2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyet
hyl]amino}-2- methylpropyl)phenyl]acetamide;
L/-cydopropyl-2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydr
oxyethyl]amino}-2- methylpropyl)phenyl]acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyl]-L/-[(1
R,2S)-2-(hydroxymethyl)cyclohexyl]acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methylpropyl)phenyl]-L/-(3-morpholin-4-yipropyl)acetam
ide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methylpropyl)phenyl]-L/-(pyridin-2-ylmethyl)acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methylpropyl)phenyl]-L/-(2-morpholin-4-ylethyl)acetami
de;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyl]-L/-isopropylacetamide;
L/-(4-chlorobenzyl)-2-[3-(2-{[2-(3,5-dihydroxyphenyl)-
2-hydroxyethyl]amino}-2-
methylpropyl)phenyl]acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methyIpropyl)phenyl]-L/-[2-(dimethylamino)ethyl]acetam
ide;
L/-[2-(diethylamino)ethyl]-2-[3-(2-{[2-(3,5-dihydroxyp
henyl)-2-
hydroxyethyI]amino}-2-methylpropyl)phenyl]acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methylpropyl)phenyl]-A/-[3-(dimethylamino)propyl]aceta
mide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyl]-L/-pentylacetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- 



methylpropyl)phenyl]-N-(2-pyrrolidin-1-ylethyl)acetami
de;
L/-(2,4-dichlorobenzyl)-2-[3-(2-{[2-(3,5-dihydroxyphen
yl)-2-hydroxyethy-|]amino}-
2-methylpropyl)phenyl]acetamide;
L/-(3,4-dichlorobenzyl)-2-[3-(2-{[2-(3,5-dihydroxyphen
yi)-2-hydroxyethyl]amino}-
2-methylpropyl)phenyl]acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methylpropyl)phenyl]-/V-(4-methoxybenzyl)acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methylpropyl)phenyl]-/V-(2-hydroxyethyl)acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyl]-L/-propy!acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methylpropyl)phenyl]-/V-(3-methoxypropyl)acetamide;
L/-cyclobutyl-2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydr
oxyethyl]amino}-2- methylpropyl)phenyl]acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyl]-L/-[(1 R)-1 -(1 -naphthyl)
qthyl]acetamide; L/-2,3-dihydro-1 H-inden-1
-yl-2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-
hydroxyethyl]amino}-2-methyIpropyl)phenyI]acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methylpropyl)phenyl]-L/-[2-(1-itiethylpyrrolidin-2-yl)
ethyl]acetamide
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methylpropyl)phenyl]-L/-(4-fluorobenzyl)acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyl]-L/-(4-phenylbutyl)acetamide;
2-[3-(2-{[2-(3,5-dihydroxy
rhenyl)-2-hydroxyethyl]amino}-2-
methylpropyl)phenyl]-L/-(3-methoxybenzyl)acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methylpropyl)phenyl]-L/-(3-ethoxypropyl)acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methylpropyl)phenyl]-L/-(3,4,5-trimethoxybenzyl)acetam
ide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
mqthylpropyl)phenyl]-L/-[4-(trifluoromethyl)benzyl]ace
tamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methylpropyl)phenyl]-Af-[2-(trifluoromethyl)benzyl]ace
tamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methylpropyi)phenyl]-/V-(3,5-dimethoxybenzyl)acetamide
; 2-[3-(2-{[2-(3,5-dihydroxyph
qnyl)-2-hydroxyethyl]amino}-2- methylpropyl)phenyl]-
L/-(2-phenoxyethyl)acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyl]- L/-[(1
S)-2-hydroxy-1-methylethyl]acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyl]- L/-[(1
S)-1-(hydroxymethyl)-2-methylpropyl]acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methyipropyl)phenyl]-/\/-[(1 S,2S)-1
-(hydroxymethyl)-2-methylbutyl]acetamide;
L/-[(1R)-1-benzyl-2-hydroxyethyl]-2-[3-(2-{[2-(3,5-dih
ydroxyphenyl)-2-
hydroxyethyl]amino}-2-methylpropyl)phenyl]acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyl]-
L/-[(1/:?)-1-(hydroxymethyl)propyl]acqtamidq;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethy!]amino
}-2- mqthylpropyl)ph
qnyl]-A/-[(1S)-1-(hydroxymethyl)-2,2-dimethylpropyl]ac
qtamide; N-[(1
S)-2-cyclohexyl-1-(hydroxymethyl)ethyl]-2-[3-(2-{[2-(3
,5-dihydroxyphenyl)-
2-hydroxyethyl]amino}-2-methylpropyl)phenyl]acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyl]- L/-[(1
S,2R)-2-hydroxy-2,3-dihydro-1 H-inden-1 -
yl]acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methyIpropyl)phenyl]-A/-(2-propoxyethyl)acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methylpropyl)phenyl]-L/-(4-hydroxycyclohexyl)acetamide
;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- mqthylpropyl)phenyl]-
L/-(3-propoxypropyl)acqtamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- mqthylpropyl)phenyl]-N-ethyl-
L/-(2-hydroxyethyl)acetamide;
1-{[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amin
o}-2-
methyIpropyl)phenyl]acetyl}piperidine-4-carboxamide;5-
{2- [(2-{3-[2-(4-acetylpiperazin-1
-yl)-2-oxoethyl]phenyl}-1 ,1- dimethylethyl)amino]-1
-hydroxyethyl}benzene-1 ,3-diol; 



5-{2-[(2-{3-[2-(3,4-dihydroisoquinolin-2(1H)-yl)-2-oxo
ethyl]phenyl}-1 ,1-
dimethylethyl)amino]-1-hydroxyethyl}benzene-1 ,3-diol;
A/-benzyl-2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxye
thyl]amino}-2-
methylpropyl)phenyl]-A/-methylacetamide;
5-(1-hydroxy-2-{[2-(3-{2-[4-(2-hydroxyethyl)piperazin-
1-yl]-2-oxoethyl}phenyl)-
1,1-dimethylethyl]amino}ethyl)benzene-1 ,3-diol;
5-(2-{[2-(3-{2-[4-(4-chlorophenyl)-4-hydroxypiperidin-
1-yl]-2-oxoethyl}phenyl)-
1,1-dimethylethyl]amino}-1-hydroxyethyl)benzene-1
,3-diol; 5-{2-[(1 ,
1-dimethyl-2-{3-[2-(4-methylpiperazin-1 -yl)-2-
oxoethyl]phenyl}ethyl)amino]-1 -hydroxyethyl}benzene-1
,3-diol;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyl]-
L/-methyl-L/-(2-phenylethyl)acetamide; 5-{2-[(1 ,
1-dimethyl-2-{3-[2-oxo-2-(4-pyridin-2-ylpiperazin-1 -
yl)qthyl]phenyl}ethyl)amino]-1 -hydroxyethyl}benzene-1
,3-diol;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyl]-
L/-[3-(dimethylamino)propyl]-A/-methylacetamid q;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyl]-
L/-(2-hydroxyethyl)-/V-propylacetamide;
L/-[2-(diqthylamino)ethyl]-2-[3-(2-{[2-(3,5-dihydroxyp
h qnyl)-2-
hydroxyethyl3amino}-2-methylpropyl)phenyl]-/V-methylac
etamide; 5-{2-[(1 ,1-dimethyl-2-{3-[2-(4-methyl-1
,4-diazepan-1-yl)-2- oxoethyl]phenyl}ethyl)amino]-1
-hydroxyethyl}benzene-1 ,3-diol; 5-[2-({1
,1-dimethyl-2-[3-(2-morpholin-4-yl-2-oxoethyl)phenyI]e
thyl}amino)-1- hydroxyethyl]benzene-1 ,3-diol;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methylpropyl)phenyl]-/\/-methyl-W-[(1S)-1-phenylethyl]
acetamide; 5-[2-({1
,1-dimethyl-2-[3-(2-oxo-2-piperidin-1-ylethyl)phenyl]e
thyl}amino)-1- hydroxyethyl]benzene-1 ,3-diol;
dimethylethyl]amino}ethyl)benzene-1 ,3-diol;
5-(1-hydroxy-2-{[2-(3-{2-[(3R)-3-hydroxypiperidin-1-yl
]-2-oxoethyl}phenyl)-1 ,1-
dimethylethyl]amino}ethyl)ben2ene-1 ,3-diol;
5-{2-[(2-{3-[2-(4-acetyl-1
,4-diazepan-1-yl)-2-oxoqthyl]phenyl}-1 ,1-
dimethylethyl)amino]-1 -hydroxyethyl}benzene-1
,3-diol;
5-(1-hydroxy-2-{[2-(3-{2-[4-(hydroxymethyl)piperidin-1
-y!]-2-oxoethyl}pheny!)-
1,1-dimethylethyl]amino}ethyl)benzene-1 ,3-diol;
L/-(1-{[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]
amino}-2-
methylpropyl)phenyl]acetyl}pyrrolidin-3-yl)-/\/-methyl
acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methylpropyl)phenyl]-A/-(2-methoxyethyl)-L/-propylacet
amide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methylpropyl)phenyl]-/\/-ethyi-/\/-(2-methoxyethyl)ace
tannide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyl]-
L/-[3-(dimethylamino)-2,2-dimethylpropyl]acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyl]-
L/-[3-fIuoro-5-(trifluoromethyl)benzyl]acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyl]-A/-[(1
S)-1-(hydroxymethyl)-3-methylbutyl]acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyi]- L/-[(1 S)-2-hydroxy-1
-phenylethyl]acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyl]-A/,/\/-diethylacetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyl]-N-1H-pyrazol-5-ylacetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyl]-
L/-(5-methyl-1H-pyrazol-3-yl)acetamide;
A/-(cyclohexylmethyl)-2-[3-(2-{[2-(3,5-dihydroxyphenyl
)-2-hydroxyethyl]amino}-
2-methy!propyl)phenyl]acetamide; ethyl
4-{[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amin
o}-2- methylpropyl)phenyl]acetyl}piperazine-1
-carboxylate;
L/-(5-chloropyridin-2-yl)-2-[3-(2-{[2-(3,5-dihydroxyph
enyl)-2-
hydroxyethyl]amino}-2-methylpropyl)phenyl]acetamide;2-
[3-
(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino}-2-
m6 thylpropyl)phenyl]-
L/-(6-methylpyridin-2-yl)acetamid q; 2- [3-
(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino}-2-
methylpropyl)phenyl]-
L/-(3-methylpyridin-2-yl)acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyl]-
L/-isoquinolin-1-ylacetamide; 



2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methylpropyl)phenyl]-A/-(4,6-dimethylpyridin-2-yl)acet
amide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methylpropyl)phenyl]-A/-(2-methoxybenzyl)acetamide;
/V-[(1
S)-1-benzyl-2-hydroxyethyl]-2-[3-(2-{[2-(3,5-dihydroxy
pheny!)-2-
hydroxyethyl]amino}-2-methylpropyl)phenyl]acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methyIpropyl)phenyl]- L/-(1 -ethyl-1
H-pyrazol-5-yl)acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyI)phenyI]- L/-(1
,3-dimethyl-1H-pyrazol-5-yl)acetamide;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2-
methylpropyl)phenyl]-/V-(3-fluorobenzyl)acetamide;
1-{[3-(2-{[2-(3,5-dihydroxyph8nyl)-2-hydroxyethyl]amin
o}-2- methylpropyl)phenyl]acetyl}-L-prolinamide;
5-{2-[(2-{3-[2-(5-amino-3-fert-butyl-1H-pyrazol-1-yl)-
2-oxoethyl]phenyl}-1 ,1- dimethylethyl)amino]-1
-hydroxyethyl}benzene-1 ,3-diol;
2-[3-(2-{[2-(3,5-dihydroxyphenyl)-2-hydroxyethyl]amino
}-2- methylpropyl)phenyl]-A/-[(1 S)-1
-phenylethyl]acetamide; 5-{2-[(2-{3-[2-(1
,4-dioxa-8-azaspiro[4.
5]dec-8-yl)-2-oxoethyl]phenyl}-1 , 1-
dimethy!ethyl)amino]-1 -hydroxyethyl}benzene-1
,3-diol;
N-[2-(4-Chloro-phenyl)-ethyl]-3-{2-[2-(3,5-dihydroxy-p
henyl)-2-hydroxyethylamino]-
2-methyl-propyl}-benzamide;
N-Adamantan-1-yl-2-(3-{2-[2-(3,5-dihydroxy-phenyl)-2-h
ydroxy-ethylamino]- propyl}-phenyl)-acetamide;
3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino]-2
-methyl-propyl}-N-[2-(3-
fluoro-phenyl)-ethyl]-benzamide;
N-[2-(2-Chloro-phenyl)-ethyl]-3-{2-[2-(3,5-dihydroxy-p
henyl)-2-hydroxyethylamino]-
2-methyl-propyl}-benzamide;
(2,3-dimethyl-phenyl)-ethyI]-benzamide; N-
[2-(2-Chloro-4-fluoro-pheny!)-ethyl]-3-{2-[2-(3,5-dihy
droxy-pheny!)-2-hydroxyethylamino]-
2-methyl-propyl}-benzamide;
3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino]-2
-methyl-propyl}-N-[2-(4-
methoxy-2,3-dimethyl-phenyl)-ethyl]-benzamide;
ethylamino]-2-methyl-propyl}-phenyl)-acetamide;
N-(3,4-Dichloro-benzyl)-3-{2-[2-(3,5-dihydroxy-phenyl)
-2-hydroxy-ethylamino]-2- methyl-propyl}-benzamide;
N-(4-Chloro-benzyl)-3-{2-[2-(3,5-dihydroxy-phenyl)-2-h
ydroxy-ethylamino]-2- methyl-propyl}-benzamide;
N-Adamantan-1
-yl-3-{2-[2-(3,5-dihydroxy-phenyl)-2-hydroxy-ethylamin
o]-2- methy!-propyl}-benzamide;
N-(4-Chloro-benzyl)-2-(3-{2-[2-(3,5-dihydroxy-phenyl)-
2-hydroxy-ethylamino]-2-
methyl-propyl}-phenyl)-acetamide;
N-(4-TrifIuoromethoxybenzyl)-2-(3-{2-[2-(3,5-dihydroxy
-phenyl)-2-hydroxyethylamino]-
2-methyl-propyI}-phenyl)-acetamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-2-methyl-propyl}-
phenyI)-N-pyridin-2-ylmethyl-acetamide;
N-(3,4-Dichloro-benzyl)-2-(3-{2-[2-(3,5-dihydroxy-phen
yl)-2-hydroxyethylamino]- propyl}-phenyl)-acetamide;
N-(Benzyl)-2-(3-{2-[2-(3,5-dihydroxy-phenyl)-2-hydroxy
-ethylamino]-propyl}- phenyl)-acetamide;
N-Cyclohexylmethyl-2-(3-{2-[2-(3,5-dihydroxy-phenyl)-2
-hydroxy-ethylamino]- propy!}-phenyl)-acetamide;
1-(3,4-Dihydro-1
H-isoquinolin-2-yl)-2-(3-{2-[2-(3,5-dihydroxy-phenyl)-
2-hydroxyethylamino]- propyl}-phenyl)-ethanone;
N-Benzyl-2-(3-{2-[2-(3,5-dihydroxy-phenyl)-2-hydroxy-e
thylamino]-propyl}- phenyl)-N-methyl-acetamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-propyl}-phenyl)-N-(2- hydroxy-benzyl)-acetamide;
N-(4-Cyano-benzyl)-2-(3-{2-[2-(3,5-dihydroxy-phenyl)-2
-hydroxy-ethylamino]-2-
methyl-propyl}-phenyl)-acetamide;
N-(2,4-Dichloro-benzyl)-2-(3-{2-[2-(3,5-dihydroxy-phen
yl)-2-hydroxyethylamino]-
2-methyI-propyI}-phenyl)-acetamide;
N-(Benzyl)-2-(3-{2-[2-(3,5-dihydroxy-phenyl)-2-hydroxy
-ethylamino]-2-methylpropyl}- phenyl)-acetamide;
N-(2-Chlorobenzyl)-2-(3-{2-[2-(3,5-dihydroxy-phenyl)-2
-hydroxy-ethylamino]-2-
methyl-propyl}-phenyi)-acetamide;
N-(3-Methoxybenzyl)-2-(3-{2-[2-(3,5-dihydroxy-phenyl)-
2-hydroxy-qthylart iino]-2- 



methyl-propyl}-phenyl)-acetamide;
N-(Cyclohexylmethyl)-2-(3-{2-[2-(3,5-dihydroxy-phenyl)
-2-hydroxy-ethyIamino]-
2-methyl-propyl}-phenyl)-acetamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-2-methyl-propyl}- phenyl)-N-phenethyl-acetamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-2-methyl-propyl}-
phenyl)-N-(4-chlorophenethyl)-acetamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-2-methyl-propyl}-
phenyl)-N-(4-phenylphenethyl)-acetamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-2-methyl-propyl}-
phenyl)-N-(4'-hydroxy-biphenyl-3-ylmethyl)-acetamide;
N-Cycloheptyl-2-(3-{2-[2-(3,5-dihydroxy-phenyl)-2-hydr
oxy-ethylamino]-2- methyl-propyl}-phenyl)-acetamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-propyl}-phenyl)-Nphenethyl- acetamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-propyl}-phenyl)-N-(2-
methylsulfanyl-benzyl)-acetamide;
N-(2,6-Dichloro-benzyl)-2-(3-{2-[2-(3,5-dihydroxy-phen
yl)-2-hydroxyethylamino]- propyl}-phenyl)-acetamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-qthylamino
]-propyl}-phenyl)-Nindan- 2-yl-acetamide;
N-(2-Chloro-6-fluorobenzyl)-2-(3-{2-[2-(3,5-dihydroxy-
phenyl)-2-hydroxyethylamino]-
propyl}-phenyl)-acetamide; N- (4-
Chlorobenzyl)-2-(3-{2-[2-(3,5-dihydroxy-phenyl)-2-hydr
oxy-ethylamino]- propyl}-phenyl)-acetamide;
N-(2,5-Dichloro-benzyl)-2-(3-{2-[2-(3,5-dihydroxy-phen
y!)-2-hydroxyethylamino]-
2-methyl-propyl}-phenyl)-acetamide;
N-(3,5-Dichloro-benzyl)-2-(3-{2-[2-(3,5-dihydroxy-phen
yl)-2-hydroxyethylamino]- 2-methyl-propyl}-phenyl)-ac
qtamide;
N-(2,6-Dichloro-benzyl)-2-(3-{2-[2-(3,5-dihydroxy-phen
yl)-2-hydroxyethylamino]-
2-methyl-propyl}-phenyl)-acetamide;
N-Biphenyl-2-ylmethyl-2-(3-{2-[2-(3,5-dihydroxy-phenyl
)-2-hydroxy-ethylamino]-
2-methyl-propyl}-phenyl)-acetamide;
N-(2-Chlorobenzyl)-2-(3-{2-[2-(3,5-dihydroxy-phenyl)-2
-hydroxy-ethyIamino]- propyl}-phenyl)-acetamide;
N-(3-Methoxybenzyl)-2-(3-{2-[2-(3,5-dihydroxy-phenyl)-
2-hydroxy-ethylamino]- propyl}-phenyl)-acetamide;
N-(3-Trifluoromethylbenzyl)-2-(3-{2-[2-(3,5-dihydroxy-
phenyl)-2-hydroxyethylamino]-
propyl}-phenyl)-acetamide;
N-(3,4-Difluorobenzyl)-2-(3-{2-[2-(3,5-dihydroxy-pheny
l)-2-hydroxy-ethylamino]- propyl}-phenyl)-acetamide;
N-(2-Methoxybenzyl)-2-(3-{2-[2-(3,5-dihydroxy-phenyl)-
2-hydroxy-ethylamino]- propyl}-phenyl)-acetamide;
N-(3,4-Dimethylbenzyl)-2-(3-{2-[2-(3,5-dihydroxy-pheny
l)-2-hydroxyethylamino]- propyl}-phenyl)-ac qtamide;
N-(3,4-Dimethoxybenzyl)-2-(3-{2-[2-(3,5-dihydroxy-phen
yl)-2-hydroxyethylamino]- propyl}-phenyl)-acetamide;
4-{[2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethyla
mino]-propyl}-phenyl)- acetylamino]-methyl}-benzamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-propyl}-phenyl)-Nindan- 1-yI-acetamide;
3-{2-[2-(3,5-Dihydroxy-phenyi)-2-hydroxy-ethylamino]-p
ropyl}-N-[2-(3-fluorophenyl)- ethyl]-benzamide;3-{2-
[2-(3,5-Dihydroxy-ph
qnyl)-2-hydroxy-qthylamino]-propyl}-N-[2-(2-chlorophen
yl)- ethyl]-benzamide; 2-(3 -
{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino]-pro
pyl}-phenyl)-Nnaphthalen- 1-ylm qthyl-acetamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-propyl}-phenyl)-N-(2-
fluoro-5-trifluoromethyl-benzyl)-acetamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-propyl}-phenyl)-N-(3- chlorobenzyl)-acetamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-propyl}-phenyl)-N-(4-
fIuoro-3-trifluoromethyl-benzyl)-acetamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-2-methyl-propyl}-
phenyl)-N-(2-methylsulfanyl-benzyl)-acetamide;
4-{[2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethyla
mino]-2-methyl-propyl}-
phenyl)-acetylamino]-methyl}-benzamide; 



2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-2-methyl-propyl}-
phenyl)-N-(4-sulfamoyl-benzyI)-acetamide;
4-{[2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethyla
mino]-2-methyl-propyl}-
phenyl)-acetylamino]-methyl}-benzoic acid methyl
ester;
N-(1-BenzyI-piperidin-4-yl)-2-(3-{2-[2-(3,5-dihydroxy-
phenyi)-2-hydroxyethylamino]-
2-methyl-propyI}-phenyl)-acetamide;
3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino]-p
ropyl}-N-[2-phenethyl]- benzamide;
3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino]-p
ropyl}-N-[2-(5-fluoro-2-
methyl-phenyl)-ethyl]-benzamide;
3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino]-p
ropyl}-N-[2-(2-
trifluoromethyl-phenyl)-ethyl]-benzamide;
3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino]-p
ropyl}-N-(2-naphthalen- 1-yl- ethyl)-benzamide;
3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino]-p
ropyl}-N-[2-(2,4,5-
trimethyl-phenyl)-ethyl]-benzamide;
3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino]-p
ropyl}-N-[2-(2,3- dimethyl-phenyl)-ethyl]-benzamide;
3-{2-[2-(3>5-Dihydroxy-pheny!)-2 -
hydroxy-ethylamino]-propy|}-N-[2-(2-hydroxy-3-
chloro-phenyl)-ethyl]-benzamide;
3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino]-p
ropyl}-N-[2-(4-chlorophenyl)- ethyl]-benzamide;
3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethy!amino]-p
ropy!}-N-[2-(2-hydroxy-5-
chloro-phenyl)-ethyl]-benzamide;
3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino]-p
ropyl}-N-[2-(2-chloro-4-
fluoro-phenyl)-ethyl]-benzamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-2-methyl-propyl}-
phenyl)-N-(2-methyl-benzyl)-acetamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-2-methyl-propyl}-
phenyl)-N-(3-methyl-benzyl)-acetamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-2-methyl-propyl}-
phenyl)-N-(4-methy!-benzyl)-acetamide;
2-(3-{2-[2-(3>5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-2-methyl-propyl}-
phenyl)-N-(2-methoxy-benzyl)-acetamide
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-2-methyl-propyl}-
phenyl)-N-(4-methoxy-benzyl)-acetamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-2-methyl-propyl}- phenyl)-N-(2,3-d
imethyl-benzyl)-acetamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyI)-2-hydroxy-ethylamino
]-2-methyl-propyl}-
phenyl)-N-(3,4-dimethyl-benzyl)-acetamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-2-methyl-propyl}-
phenyl)-N-(2-chIoro-6-methyl-benzyl)-acetamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-
qthylamino]-2-methyl-propyl}-
phenyl)-N-(3-chloro-4-methyl-benzyl)-acetamide;
2-(3-{2-[2-(3,5-Dihydroxy-phenyl)-2-hydroxy-ethylamino
]-2-methyl-propyl}-
phenyl)-N-[2-(6-methoxy-naphthalen-2-yI)-ethyl]-acetam
ide;
L/-(2-ChIorobenzy!)-3-(3-{2-[2-(3,5-dihydroxyphenyl)-2
-hydroxyethylamino] propyl}phenyl)propionamide;
A/-(2,6-Dichlorobenzyl)-3-(3-{2-[2-(3,5-dihydroxypheny
l)-2-hydroxyethylamino] propyl}phenyl)propionamide;
hydroxyethylamino]propyl}phenyl)propan-1 -one;
L/-(2-Chloro-4-fluorobenzyl)-2-(3-{2-[2-(3,5-dihydroxy
phenyl)-2- hydroxyethylamino]propyl}phenyl)acetamide;
L/-(4-Bromobenzyl)-2-(3-{2-[2-(3,5-dihydroxyphenyI)-2-
hydroxyethylamino]-2- methylpropyl}phenyl)acetamide;
2-(3-{2-[2-(3,5-Dihydroxyphenyl)-2-hydroxyethylamino]-
2-methylpropyl}phenyl)-
L/-(3,4-dimqthylphenyl)acetamide;
2-(3-{2-[2-(3,5-Dihydroxyphenyl)-2-hydroxyethylamino]p
ropyl}phenyl)- L/-(2,3- dimethylbenzyl)acetamide;
2-(3-{2-[2-(3,5-Dihydroxyphenyl)-2-hydroxyethylamino]p
ropyl}phenyl)- L/-(4- fluorobenzyl)acetamide;
2-(3-{2-[2-(3,5-Dihydroxyphenyl)-2-hydroxyethylamino]p
ropyl}phenyl)-1-(4- pyridin-2-y!piperazin-1
-yl)qthanone; and,
2-(3-{2-[2-(3,5-Dihydroxyphenyl)-2-hydroxyethylamino]-
2-methylpropyl} phenyl)- L/-(2-phenylpropyl)acetamide.
According to one aspect of the present invention, the
compounds of formula (1) wherein the (CH2)n-C(=O)Q 1
group is in the meta position are generally 



preferred. Pharmaceutically acceptable salts of the
compounds of formula (1) include the acid addition and
base salts thereof. Suitable acid addition salts are
formed from acids which form non-toxic salts. Examples
include the acetate, adipate, aspartate, benzoate,
besylate, bicarbonate/carbonate, bisulphate/sulphate,
borate, camsylate, citrate, cyclamate, edisylate,
esylate, formate, fumarate, gluceptate, gluconate,
glucuronate, hexafluorophosphate, hibenzate,
hydrochloride/chloride, hydrobromide/bromide,
hydroiodide/iodide, hydrogen phosphate, isethionate,
D- and L-lactate, malate, maleate, malonate, mesylate,
methylsulphate, 2- napsylate, nicotinate, nitrate,
orotate, oxalate, palmitate,
pamoate,phosphate/hydrogen, phosphate/phosphate
dihydrogen, pyroglutamate, saccharate, stearate,
succinate, tannate, D- and L-tartrate, 1-hydroxy-2-
naphthoate tosylate and xinafoate salts. Suitable base
salts are formed from bases which form non-toxic
salts. Examples include the aluminium, arginine,
benzathine, calcium, choline, diethylamine, diolamine,
glycine, lysine, magnesium, meglumine, olamine,
potassium, sodium, tromethamine and zinc salts.
Hemisalts of acids and bases may also be formed, for
example, hemisulphate and hemicalcium salts. For a
review on suitable salts, see "Handbook of
Pharmaceutical Salts: Properties, Selection, and Use"
by Stahl and Wermuth (Wiley-VCH, Weinheim, Germany,
2002). Pharmaceutically acceptable salts of compounds
of formula ( 1 ) may be prepared by one or more of
three methods: (i) by reacting the compound of formula
(1 ) with the desired acid or base; (ii) by removing
an acid- or base-labile protecting group from a
suitable precursor of the compound of formula (1) or
by ring-opening a suitable cyclic precursor, for
example, a lactone or lactam, using the desired acid
or base; or (iii) by converting one salt of the
compound of formula ( 1) to another by reaction with
an appropriate acid or base or by means of a suitable
ion exchange column. All three reactions are typically
carried out in solution. The resulting salt may
precipitate out and be collected by filtration or may
be recovered by evaporation of the solvent. The degree
of ionisation in the resulting salt may vary from
completely ionised to almost non-ionised. The
compounds of the invention may exist in both
unsolvated and solvated forms. The term 'solvate' is
used herein to describe a molecular complexcomprising
the compound of the invention and a stoichiometric
amount of one or more pharmaceutically acceptable
solvent molecules, for example, ethanol. The term
'hydrate' is employed when said solvent is water.
Included within the scope of the invention are
complexes such as clathrates, drug-host inclusion
complexes- wherein, in contrast to the aforementioned
solvates, the drug and host are present in
stoichiometric or non-stoichiometric amounts. Also
included are complexes of the drug containing two or
more organic and/or inorganic components which may be
in stoichiometric or nonstoichiometric amounts. The
resulting complexes may be ionised, partially ionised,
or non-ionised. For a review of such complexes, see J
Pharm Sci, 64 (8), 1269-1288 by Haleblian (August
1975). Hereinafter all references to compounds o f
formula (1) include references to salts, solvates and
complexes thereof and to solvates and complexes of
salts thereof. The compounds of the invention include
compounds of formula (1) as hereinbefore defined,
including all polymorphs and crystal habits thereof,
prodrugs and isomers thereof (including optical,
geometric and tautomeric isomers) as hereinafter
defined and isotopically-labeled compounds of formula
( 1) . As indicated, so-called 'pro-drugs' of the
compounds of formula (1) are also within the scope of
the invention. Thus certain derivatives of compounds
of formula ( 1) which may have little or no
pharmacological activity themselves can, when
administered into or onto the body, be converted into
compounds of formula ( 1 ) having the desired
activity, for example, by hydrolytic cleavage. Such
derivatives are referred to as 'prodrugs'. Further
information on the use of prodrugs may be found in
'Pro-drugs as Novel Delivery Systems, Vol. 14, ACS
Symposium Series (T. Higuchi and W. Stella) and
'Bioreversible Carriers inDrug Design', Pergamon
Press, 1987 (ed. E. B Roche, American Pharmaceutical
Association). 



Prodrugs in accordance with the invention can, for
example, be produced by replacing appropriate
functionalities present in the compounds of formula (
1) with certain moieties known to those skilled in the
art as 'pro-moieties' as described, for example, in
"Design of Prodrugs" by H. Bundgaard (Elsevier, 1985).
Some examples of prodrugs in accordance with the
invention include: (i) where the compound of formula (
1) contains a carboxylic acid functionality (-COOH),
an ester thereof, for example, a compound wherein the
hydrogen of the carboxylic acid functionality of the
compound of formula ( 1) is replaced by (C1-C )alkyl;
(ii) where the compound of formula (1) contains an
alcohol functionality (- OH), an ether thereof, for
example, a compound wherein the hydrogen of the
alcohol functionality of the compound of formula ( 1)
is replaced by (C1-C6)alkanoyloxymethyl; and (iii)
where the compound of formula ( 1 ) contains a primary
or secondary amino functionality (-NH2 or -NHR where R
H), an amide thereof, for example, a compound wherein,
as the case may be, one or both hydrogens of the amino
functionality of the compound of formula ( 1 ) is/are
replaced by (C-i-C10)alkanoyl. Further examples of
replacement groups in accordance with the foregoing
examples and examples of other prodrug types may be
found in the aforementioned references. Moreover,
certain compounds of formula ( 1) may themselves act
as prodrugs of other compounds of formula ( 1) .Also
included within the scope of the invention are
metabolites of compounds of formula (1), that is,
compounds formed in vivo upon administration of the
drug. Some examples of metabolites in accordance with
the invention include (i) where the compound of
formula (1) contains a methyl group, an hydroxymethyl
derivative thereof (-CH3 - " -CH2OH): (ii) where the
compound of formula (1) contains an alkoxy group, an
hydroxy derivative thereof (-OR (r) -OH); (iii) where
the compound of formula (1) contains a tertiary amino
group, a secondary amino derivative thereof (-NR1R2 -
-NHR1 o r -NHR2) ; (iv) where the compound of formula
( 1) contains a secondary amino group, a primary
derivative thereof (-NHR1 - > -NH2); (v) where the
compound of formula ( 1) contains a phenyl moiety, a
phenol derivative thereof (-Ph - -PhOH); and (vi)
where the compound of formula (1) contains an amide
group, a carboxylic acid derivative thereof (-CONH2 -
COOH). Compounds of formula (1) containing one or more
asymmetric carbon atoms can exist as two or more
stereoisomers. Where a compound of formula ( 1)
contains an alkenyl or alkenylene group, geometric
cisltrans (or Z/E) isomers are possible. Where
structural isomers are interconvertible via a low
energy barrier, tautomeric isomerism ('tautomerism')
can occur. This can take the form of proton
tautomerism in compounds of formula ( 1) containing,
for example, an imino, keto, or oxime group, or
so-called valence tautomerism in compounds which
contain an aromatic moiety. It follows that a single
compound may exhibit more than one type of isomerism.
Included within the scope of the present invention are
all stereoisomers, geometric isomers and tautomeric
forms of the compounds of formula ( 1), including
compounds exhibiting more than one type of isomerism,
and mixtures of one or more thereof. Also included are
acid addition or base salts wherein the counterion is
optically active, for example, oMactate or /- lysine,
or racemic, for example, ^/-tartrate or
d/-arginine.Cisltrans isomers may be separated by
conventional techniques well known to those skilled in
the art, for example, chromatography and fractional
crystallisation. Conventional techniques for the
preparation/isolation of individual enantiomers
include chiral synthesis from a suitable optically
pure precursor or resolution of the racemate (or the
racemate of a salt or derivative) using, for example,
chiral high pressure liquid chromatography (HPLC).
Alternatively, the racemate (or a racemic precursor)
may be reacted with a suitable optically active
compound, for example, an alcohol, or, in the case
where the compound of formula (1) contains an acidic
or basic moiety, an acid or base such as tartaric acid
or 1-phenylethylamine. The resulting 



diastereomeric mixture may be separated by
chromatography and/or fractional crystallization and
one or both of the diastereoisomers converted to the
corresponding pure enantiomer(s) by means well known
to a skilled person. Chiral compounds of the invention
(and chiral precursors thereof) may be obtained in
enantiomerically-enriched form using chromatography,
typically HPLC, on an asymmetric resin with a mobile
phase consisting of a hydrocarbon, typically heptane
or hexane, containing from 0 to 50% b y volume of
isopropanol, typically from 2% to 20%, and from 0 to
5% by volu m e of an alkylamine, typically 0.1 %
diethylamine. Concentration of the eluate affords the
enriched mixture. Stereoisomer^ conglomerates may be
separated by conventional techniques known to those
skilled in the art - see, for example,
"Stereochemistry o f Organic Compounds" by E. L. Eliel
(Wiley, New York, 1994).According to one aspect of the
present invention, the (R,R)-stereoisomer of the
formula below, wherein R1 is hydrogen and R2 is C1-C4
alky!, preferably methyl, and n and Q1 are as defined
above, is generally preferred: The present invention
includes all pharmaceutically acceptable
isotopicallylabelled compounds of formula (1) wherein
one or more atoms are replaced by atoms having the
same atomic number, but an atomic mass or mass number
different from the atomic mass or mass number which
predominates in nature. Examples of isotopes suitable
for inclusion in the compounds of the invention
include isotopes of hydrogen, such as 2H and 3H,
carbon, such as 11C, 13C and chlorine, such as 36CI,
fluorine, such as 18F, iodine, such as 123I and 125I ,
nitrogen, such as 13N and 15N, oxygen, such as 15O,
17O and 18O, phosphorus, such as 32P, and sulphur,
such as 35S. Certain isotopically-labelled compounds
of formula (1), for example, those incorporating a
radioactive isotope, are useful in drug and/or
substrate tissue distribution studies. The radioactive
isotopes tritium, I.e. 3H, and carbon-14, i.e. 14C,
are particularly useful for this purpose in view of
their ease of incorporation and ready means of
detection. Substitution with heavier isotopes such as
deuterium, i.e. 2H, may afford certain therapeutic
advantages resulting from greater metabolic stability,
for example, increased in vivo half-life or reduced
dosage requirements, and hence may be preferred in
some circumstances.Substitution with positron emitting
isotopes, such as 1 1C, 18F, 15O and 13N, can be
useful in Positron Emission Topography (PET) studies
for examining substrate receptor occupancy.
isotopically-labeied compounds of formula ( 1 ) can
generally be prepared by conventional techniques known
to those skilled in the art or by processes analogous
to those described in the accompanying Examples and
Preparations using an appropriate isotopically-labeied
reagents in place of the non-labeled reagent
previously employed. Pharmaceutically acceptable
solvates in accordance with the invention include
those wherein the solvent of crystallization may be
isotopically substituted, e.g. D2O, de-acetone,
d6-DMSO. The compounds of formula (1), their
pharmaceutically acceptable salts and/or derived
forms, are valuable pharmaceutically active compounds,
which are suitable for the therapy and prophylaxis of
numerous disorders in which the b2 receptor is
involved or in which agonism of this receptor may
induce benefit, in particular the allergic and
non-allergic airways diseases but also in the
treatment of other diseases such as, but not limited
to those of the nervous system, premature labor,
congestive heart failure, depression, inflammatory and
allergic skin diseases, psoriasis, proliferative skin
diseases, glaucoma and in conditions where there is an
advantage in lowering gastric acidity, particularly in
gastric and peptic ulceration. Compounds of the
invention intended for pharmaceutical use may be
administered as crystalline or amorphous products.
They may be obtained, for example, as solid plugs,
powders, or films by methods such as precipitation,
crystallization, freeze drying, spray drying, or
evaporative drying. Microwave or radio frequency
drying may be used for this purpose. They may be
administered alone or in combination with one or more
other compounds of the invention or in combination
with one or more other drugs (or as any combination
thereof). Generally, they will be administered as
aformulation in association with one or more
pharmaceutically acceptable excipients. The term
"excipient" is used herein to describe any ingredient
other than the compound(s) of the invention. The
choice of excipient will to a large extent depend on
factors such as the particular mode of administration,
the effect of the excipient on solubility and
stability, and the nature of the dosage 



form. Pharmaceutical compositions suitable for the
delivery of compounds of the present invention and
methods for their preparation will be readily apparent
to those skilled in the art. Such compositions and
methods for their preparation may be found, for
example, in 'Remington's Pharmaceutical Sciences',
19th Edition (Mack Publishing Company, 1995). The
compounds of the invention may be administered orally.
Oral administration may involve swallowing, so that
the compound enters the gastrointestinal tract, or
buccal or sublingual administration may be employed by
which the compound enters the blood stream directly
from the mouth. Formulations suitable for oral
administration include solid formulations such as
tablets, capsules containing particulates, liquids, or
powders, lozenges (including liquid-filled), chews,
multi- and nano-particulates, gels, solid solution,
liposome, films, ovules, sprays and liquid
formulations. Liquid formulations include suspensions,
solutions, syrups and elixirs. Such formulations may
be employed as fillers in soft or hard capsules and
typically comprise a carrier, for example, water,
ethanol, polyethylene glycol, propylene glycol,
methylcellulose, or a suitable oil, and one or more
emulsifying agents and/or suspending agents. Liquid
formulations may also be prepared by the
reconstitution of a solid, for example, from a
sachet.The compounds of the invention may also be used
in fast-dissolving, fastdisintegrating dosage forms
such as those described in Expert Opinion in
Therapeutic Patents, 11 (6), 981-986, by Liang and
Chen (2001 ) . For tablet dosage forms, depending on
dose, the drug may make up from 1 weight % to 80
weight % of the dosage form, more typically from 5
weight % to 60 weight % of the dosage form. In
addition to the drug, tablets generally contain a
disintegrant. Examples of disintegrants include sodium
starch glycolate, sodium carboxymethyl cellulose,
calcium carboxymethyl cellulose, croscarmellose
sodium, crospovidone, polyvinylpyrrolidone, methyl
cellulose, microcrystalline cellulose, lower
alkyl-substituted hydroxypropyl cellulose, starch,
pregelatinised starch and sodium alginate. Generally,
the disintegrant will comprise from 1 weight % to 25
weight %, preferably from 5 v^/eight % to 20 weight %
of the dosage form. Binders are generally used to
impart cohesive qualities to a tablet formulation.
Suitable binders include microcrystalline cellulose,
gelatin, sugars, polyethylene glycol, natural and
synthetic gums, polyvinylpyrrolidone, pregelatinised
starch, hydroxypropyl cellulose and hydroxypropyl
methylcellulose. Tabl ets may also contain diluents,
such as lactose (monohydrate, spray-dried monohydrate,
anhydrous and the like), mannitol, xylitol, dextrose,
sucrose, sorbitol, microcrystalline cellulose, starch
and dibasic calcium phosphate di hydrate. Tablets may
also optionally comprise surface active agents, such
as sodium lauryl sulfate and polysorbate 80, and
glidants such as silicon diozxide and talc. When
present, surface active agents may comprise from 0.2
height % to 5 weight % of the tablet, and glidants may
comprise from 0.2 weight % to 1 weight % of the
tablet. Tablets also generally contain lubricants such
as magnesium stearate, calcium stearate, zinc
stearate, sodium stearyl fumarate, and mixtures erf
magnesium stearate with sodium lauryl sulphate.
Lubricants generally comprise from 0.25weight % to 10
weight %, preferably from 0.5 weight % to 3 weight %
of the tablet. Other possible ingredients include
anti-oxidants, colourants, flavouring agents,
preservatives and taste-masking agents. Exemplary
tablets contain up to about 80% drug, from about 10
weight % to about 90 weight % binder, from about 0
weight % to about 85 weight % diluent, from about 2
weight % to about 10 weight % disintegrant, and from
about 0.25 weight % to about 10 weight % lubricant.
Tablet blends may be compressed directly or by roller
to form tablets. Tablet blends or portions of blends
may alternatively be wet-, dry-, or melt-granulated,
melt congealed, or extruded before tabletting. The
final formulation may comprise one or more layers and
may be coated or uncoated; it may even be
encapsulated. The formulation of tablets is discussed
in Pharmaceutical Dosage Forms: Tablets, Vol. 1, by H.
Lieberman and L. Lachman (Marcel Dekker, New York,
1980). Consumable oral films for human or veterinary
use are typically pliable watersoluble or
water-swellable thin film dosage forms which may be
rapidly dissolving or mucoadhesive and typically
comprise a compound of formula (1), 



a film-forming polymer, a binder, a solvent, a
humectant, a plasticiser, a stabiliser or emulsifier,
a viscosity-modifying agent and a solvent. Some
components of the formulation may perform more than
one function. The compound of formula ( 1) may be
water-soluble or insoluble. A watersoluble compound
typically comprises from 1 weight % to 80 weight %,
more typically from 20 weight % to 50 weight %, of the
solutes. Less soluble compounds may comprise a greater
proportion of the composition, typically upto 88
weight % of the solutes. Alternatively, the compound
of formula ( 1 ) may be in the form of
multiparticulate beads. The film-forming polymer may
be selected from natural polysaccharides, proteins, or
synthetic hydrocolloids and is typically present in
the range 0.01 to 99 weight %, more typically in the
range 30 to 80 weight %. Other possible ingredients
include anti-oxidants, colorants, flavourings and
flavour enhancers, preservatives, salivary stimulating
agents, cooling agents, co-solvents (including oils),
emollients, bulking agents, anti-foaming agents,
surfactants and taste-masking agents. Films in
accordance with the invention are typically prepared
by evaporative drying of thin aqueous films coated
onto a peelable backing support or paper. This may be
done in a drying oven or tunnel, typically a combined
coater dryer, or by freeze-drying or vacuuming. Solid
formulations for oral administration may be formulated
to be immediate and/or modified release. Modified
release formulations include delayed-, sustained-,
pulsed-, controlled-, targeted and programmed release.
Suitable modified release formulations for the
purposes of the invention are described in US Patent
No. 6,106,864. Details of other suitable release
technologies such as high energy dispersions and
osmotic and coated particles are to be found in
Pharmaceutical Technology On-line, 25(2), 1-14, by
Verma et al (2001 ). The use of chewing gum to achieve
controlled release is described in WO 00/35298. The
compounds of the invention may also be administered
directly into the blood stream, into muscle, or into
an internal organ. Suitable means for parenteral
administration include intravenous, intraarterial,
intraperitoneal, intrathecal, intraventricular,
intraurethral, intrasternal, intracranial,
intramuscularand subcutaneous. Suitable devices for
parenteral administration include needle (including
microneedle) injectors, needle-free injectors and
infusion techniques. Parenteral formulations are
typically aqueous solutions which may contain
excipients such as salts, carbohydrates and buffering
agents (preferably to a pH of from 3 to 9), but, for
some applications, they may be more suitably
formulated as a sterile non-aqueous solution or as a
dried form to be used in conjunction with a suitable
vehicle such as sterile, pyrogen-free water. The
preparation of parenteral formulations under sterile
conditions, for example, by lyophilisation, may
readily be accomplished using standard pharmaceutical
techniques well known to those skilled in the art. The
solubility of compounds of formula (1) used in the
preparation of parenteral solutions may be increased
by the use of appropriate formulation techniques, such
as the incorporation of solubility-enhancing agents.
Formulations for parenteral administration may be
formulated to be immediate and/or modified release.
Modified release formulations include delayed-,
sustained-, pulsed-, controlled-, targeted and
programmed release. Thus compounds of the invention
may be formulated as a solid, semi-solid, or
thixotropic liquid for administration as an implanted
depot providing modified release of the active
compound. Examples of such formulations include
drugcoated stents and poly(c//-lactic-coglycolic)acid
(PGLA) microspheres. The compounds of the invention
may also be administered topically to the skin or
mucosa, that is, dermally or transdermally. Typical
formulations for this purpose include gels, hydrogels,
lotions, solutions, creams, ointments, dusting
powders, dressings, foams, films, skin patches,
wafers, implants, sponges, fibres, bandages and
microemulsions. Liposomes may also be used. Typical
carriers include alcohol, water, mineral oil, liquid
petrolatum, white petrolatum,glycerin, polyethylene
glycol and propylene glycol. Penetration enhancers may
be incorporated - see, for example, J Pharm Sci, 88
(10), 955-958 by Finnin and Morgan (October 1999).
Other means of topical administration include delivery
by electroporation, iontophoresis, phonophoresis,
sonophoresis and microneedle or needle-free (e.g.
Powderject(tm), Bioject(tm), etc.) injection.
Formulations for topical administration may be
formulated to be immediate and/or modified release.
Modified release formulations include delayed-, 



sustained-, pulsed-, controlled-, targeted and
programmed release. The compounds of the invention can
also be administered intranasally or by inhalation,
typically in the form of a dry powder (either alone,
as a mixture, for example, in a dry blend with
lactose, or as a mixed component particle, for
example, mixed with phospholipids, such as
phosphatidylcholine) from a dry powder inhaler or as
an aerosol spray from a pressurised container, pump,
spray, atomiser (preferably an atomiser using
electrohydrodynamics to produce a fine mist), or
nebuliser, with or without the use of a suitable
propellant, such as 1,1 ,1 ,2-tetrafluoroethane or 1,
1 , 1 ,2,3,3,3-heptafluoropropane. For intranasal use,
the powder may comprise a bioadhesive agent, for
example, chitosan or cyclodextrin. The pressurised
container, pump, spray, atomizer, or nebuliser
contains a solution or suspension of the compound(s)
of the invention comprising, for example, ethanol,
aqueous ethanol, or a suitable alternative agent for
dispersing, solubilising, or extending release of the
active, a propellant(s) as solvent and an optional
surfactant, such as sorbitan trioleate, oleic acid, or
an oligolactic acid. Prior to use in a dry powder or
suspension formulation, the drug product is micronised
to a size suitable for delivery by inhalation
(typically less than 5microns). This may be achieved
by any appropriate comminuting method, such as spiral
jet milling, fluid bed jet milling, supercritical
fluid processing to form nanoparticles, high pressure
homogenisation, or spray drying. Capsules (made, for
example, from gelatin or
hydroxypropylmethylcellulose), blisters and cartridges
for use in an inhaler or insufflator may be formulated
to contain a powder mix of the compound of the
invention, a suitable powder base such as lactose or
starch and a performance modifier such as /-leucine,
mannitol, or magnesium stearate. The lactose may be
anhydrous or in the form of the monohydrate,
preferably the latter. Other suitable excipients
include dextran, glucose, maltose, sorbitol, xylitol,
fructose, sucrose and trehalose. A suitable solution
formulation for use in an atomiser using
electrohydrodynamics to produce a fine mist may
contain from 1//g to 20mg of the compound of the
invention per actuation and the actuation volume may
vary from 1 l to 100//I. A typical formulation may
comprise a compound of formula ( 1 ), propylene
glycol, sterile water, ethanol and sodium chloride.
Alternative solvents which may be used instead of
propylene glycol include glycerol and polyethylene
glycol. Suitable flavours, such as menthol and
levomenthol, or sweeteners, such as saccharin or
saccharin sodium, may be added to those formulations
of the invention intended for inhaled/intranasal
administration. Formulations for inhaled/intranasal
administration may be formulated to be immediate
and/or modified release using, for example, PGLA.
Modified release formulations include delayed-,
sustained-, pulsed-, controlled-, targeted and
programmed release. In the case of dry powder inhalers
and aerosols, the dosage unit is determined by means
of a valve which delivers a metered amount. Units in
accordance withthe invention are typically arranged to
administer a metered dose or "puff" containing from
0.001 mg to 10mg of the compound of formula ( 1). The
overall daily dose will typically be in the range
0.001 mg to 40mg which may be administered in a single
dose or, more usually, as divided doses throughout the
day. The compounds of formula (1) are particularly
suitable for an administration by inhalation The
compounds of the invention may be administered
rectally or vaginally, for example, in the form of a
suppository, pessary, or enema. Cocoa butter is a
traditional suppository base, but various alternatives
may be used as appropriate. Formulations for
rectal/vaginal administration may be formulated to be
immediate and/or modified release. Modified release
formulations include delayed-, sustained-, pulsed-,
controlled-, targeted and programmed release. The
compounds of the invention may also be administered
directly to the eye or ear, typically in the form of
drops of a micronised suspension or solution in
isotonic, pH-adjusted, sterile saline. Other
formulations suitable for ocular and aural
administration include ointments, biodegradable (e.g.
absorbable gel sponges, collagen) and
non-biodegradable (e.g. silicone) implants, wafers,
lenses and particulate or vesicular systems, such as
niosomes or liposomes. A polymer such as
crossed-linked polyacrylic acid, polyvinylalcohol,
hyaluronic acid, a cellulosic polymer, for example,
hydroxypropylmethylcell lose, 



hydroxyethylcellulose, or methyl cellulose, or a
heteropolysaccharide polymer, for example, gelan gum,
may be incorporated together with a preservative, such
as benzalkonium chloride. Such formulations may also
be delivered by iontophoresis.Formulations for
ocular/aural administration may be formulated to be
immediate and/or modified release. Modified release
formulations include delayed-, sustained-, pulsed-,
controlled-, targeted, or programmed release. The
compounds of the invention may be combined with
soluble macromolecular entities, such as cyclodextrin
and suitable derivatives thereof or polyethylene
glycol-containing polymers, in order to improve their
solubility, dissolution rate, taste-masking,
bioavailability and/or stability for use in any of the
aforementioned modes of administration.
Drug-cyclodextrin complexes, for example, are found to
be generally useful for most dosage forms and
administration routes. Both inclusion and
non-inclusion complexes may be used. As an alternative
to direct complexation with the drug, the cyclodextrin
may be used as an auxiliary additive, i.e. as a
carrier, diluent, or solubiliser. Most commonly used
for these purposes are alpha-, beta- and
gamma-cyclodextrins, examples of which may be found in
International Patent Applications Nos. WO 91/1 1172,
WO 94/02518 and WO 98/55148. Inasmuch as it may
desirable to administer a combination of active
compounds, for example, for the purpose of treating a
particular disease or condition, it is within the
scope of the present invention that two or more
pharmaceutical compositions, at least one of which
contains a compound in accordance with the invention,
may conveniently be combined in the form of a kit
suitable for coadministration of the compositions.
Thus the kit of the invention comprises two or more
separate pharmaceutical compositions, at least one of
which contains a compound of formula (1) in accordance
with the invention, and means for separately retaining
said compositions, such as a container, divided
bottle, or divided foil packet. An example of such a
kit is the familiar blister pack used for the
packaging of tablets, capsules and the like.The kit of
the invention is particularly suitable for
administering different dosage forms, for example
parenteral, for administering the separate
compositions at different dosage intervals, or for
titrating the separate compositions against one
another. To assist compliance, the kit typically
comprises directions for administration and may be
provided with a so-called memory aid. For
administration to human patients, the total daily dose
of the compounds of the invention is typically in the
range 0.001 mg to 5000mg depending, of course, on the
mode of administration. For example, an intravenous
daily dose may only require from 0.001 mg to 40mg. The
total daily dose may be administered in single or
divided doses and may, at the physician's discretion,
fall outside of the typical range given herein. These
dosages are based on an average human subject having a
weight of about 65kg to 70kg. The physician will
readily be able to determine doses for subjects whose
weight falls outside this range, such as infants and
the elderly. For the avoidance of doubt, references
herein to "treatment" include references to curative,
palliative and prophylactic treatment. According to
another embodiment of the present invention, the
compounds of the formula (1), or pharmaceutically
acceptable salts, derived forms or compositions
thereof, can also be used as a combination with one or
more additional therapeutic agents to be
co-administered to a patient to obtain some
particularly desired therapeutic end result such as
the treatment of pathophysiologically-relevant disease
processes including, but not limited to (i)
bronchoconstriction, (ii) inflammation, (iii) allergy,
(iv) tissue destruction, (v) signs and symptoms such
as breathlessness, cough. The second and more
additional therapeutic agents may also be a compound
of the formula ( 1) , or a pharmaceutically acceptable
salt, derived forms or compositions thereof, or one or
more b2 agonists known in the art. More typically, the
second and more therapeutic agents will be selected
from a different class of therapeutic agents.As used
herein, the terms "co-administration",
"co-administered" and "in combination with", referring
to the compounds of formula ( 1) and one or more other
therapeutic agents, is intended to mean, and does
refer to and include the following:  simultaneous
administration of such combination of compound(s) of
formula (1) and therapeutic agent(s) to a patient in
need of treatment, when such components are formulated
together into a single dosage form which releases said
components at substantially the same time to said
patient, 



substantially simultaneous administration of such
combination of compound(s) of formula (1) and
therapeutic agent(s) to a patient in need of
treatment, when such components are formulated apart
from each other into separate dosage forms which are
taken at substantially the same time by said patient,
whereupon said components are released at
substantially the same time to said patient,
sequential administration of such combination
compound(s) of formula (1) and therapeutic agent(s) to
a patient in need of treatment, when such components
are formulated apart from each other into separate
dosage forms which are taken at consecutive times by
said patient with a significant time interval between
each administration, whereupon said components are
released at substantially different times to said
patient; and  sequential administration of such
combination of compound(s) of formula (1) and
therapeutic agent(s) to a patient in need of
treatment, when such components are formulated
together into a single dosage form which releases said
components in a controlled manner whereupon they are
concurrently, consecutively, and/or overlapingly
administered at the same and/or different times by
said patient, where each part may be administered by
either the same or different route.Suitable examples
of other therapeutic agents which may be used in
combination with the compound(s) of formula (1 ), or
pharmaceutically acceptable salts, derived forms or
compositions thereof, include, but are by no means
limited to : . (a) 5-Lipoxygenase (5-LO) inhibitors or
5-lipoxygenase activating protein (FLAP) antagonists,
(b) Leukotriene antagonists (LTRAs) including
antagonists of LTB4, LTC4, LTD4, and LTE4, (c)
Histamine receptor antagonists including H 1 and H3
antagonists, agonist vasoconstrictor sympathomimetic
agents for decongestant use, (e) muscarinic M3
receptor antagonists or anticholinergic agents, (f)
PDE inhibitors, e.g. PDE3, PDE4 and PDE5 inhibitors,
(g) Theophylline, (h) Sodium cromoglycate, (i) COX
inhibitors both non-selective and selective COX-1 or
COX-2 inhibitors (NSAIDs), (j) Oral and inhaled
glucocorticosteroids, such as DAGR (dissociated
agonists of the corticoid receptor), (k) Monoclonal
antibodies active against endogenous inflammatory
entities, (I) Anti-tumor necrosis factor (anti-TNF- a)
agents, (m)Adhesion molecule inhibitors including
VLA-4 antagonists, (n) Kinin-Bi - and B2 -receptor
antagonists, (o) Immunosuppressive agents, (p)
Inhibitors of matrix metalloproteases (MMPs), (q)
Tachykinin NK-i , NK2 and NK3 receptor antagonists,
(r) Elastase inhibitors, (s) Adenosine A2a receptor
agonists, (t) Inhibitors of urokinase, (u) Compounds
that act on dopamine receptors, e.g. D2 agonists, (v)
Modulators of the NFicb pathway, e.g. IKK
inhibitors,(w)modulators of cytokine signalling
pathyways such as p38 MAP kinase, syk kinase or JAK
kinase inhibitor, (x) Agents that can be classed as
mucolytics or anti-tussive, (y) Antibiotics, (z) HDAC
inhibitors, and, (aa)PI3 kinase inhibitors. According
to the present invention, combination of the compounds
of formula (1) with : - H3 antagonists, - Muscarinic
M3 receptor antagonists, - PDE4 inhibitors, -
glucocorticosteroids, - Adenosine A2a receptor
agonists, - Modulators of cytokine signalling
pathyways such as p38 MAP kinase or syk kinase, or, -
Leukotriene antagonists (LTRAs) including antagonists
of LTB4, LTC4, LTD4, 



and LTE4, are preferred. According to the present
invention, combination of the compounds of formula (
1) with : - glucocorticosteroids, in particular
inhaled glucocorticosteroids with reduced systemic
side effects, including prednisone, prednisolone,
flunisolide, triamcinolone acetonide, beclomethasone
dipropionate, budesonide, fluticasone propionate,
ciclesonide, and mometasone furoate, or - muscarinic
M3 receptor antagonists or anticholinergic agents
including in particular ipratropium salts, namely
bromide, tiotropium salts, namely bromide, oxitropium
salts, namely bromide, perenzepine, and
telenzepine,are further preferred. It is to be
appreciated that all references herein to treatment
include curative, palliative and prophylactic
treatment. The description, which follows, concerns
the therapeutic applications to which the compounds of
formula (1) may be put. The compounds of formula ( 1 )
have the ability to interact with the b2 receptor and
thereby have a wide range of therapeutic applications,
as described further below, because of the essential
role which the b2 receptor plays in the physiology of
all mammals. Therefore, a further aspect of the
present invention relates to the compounds of formula
(1), or pharmaceutically acceptable salts, derived
forms or compositions thereof, for use in the
treatment of diseases, disorders, and conditions in
which the b2 receptor is involved. More specifically,
the present invention also concerns the compounds of
formula (1), or pharmaceutically acceptable salts,
derived forms or compositions thereof, for use in the
treatment of diseases, disorders, and conditions
selected from the group consisting of :  asthma of
whatever type, etiology, or pathogenesis, in
particular asthma that is a member selected from the
group consisting of atopic asthma, non-atopic asthma,
allergic asthma, atopic bronchial IgE-mediated asthma,
bronchial asthma, essential asthma, true asthma,
intrinsic asthma caused by pathophysiologic
disturbances, extrinsic asthma caused by environmental
factors, essential asthma of unknown or inapparent
cause, non-atopic asthma, bronchitic asthma,
emphysematous asthma, exercise-induced asthma,
allergen induced asthma, cold air induced asthma,
occupational asthma, infective asthma caused by
bacterial, fungal, protozoal, or viral infection,
non-allergic asthma, incipient asthma, wheezy infant
syndrome and bronchiolytis, chronic or acute
bronchoconstriction, chronic bronchitis, small airways
obstruction, and emphysema,  obstructive or
inflammatory airways diseases of whatever type,
etiology, or pathogenesis, in particular an
obstructive or inflammatory airways disease that is a
member selected from the group consisting of chronic
eosinophilic pneumonia, chronic obstructive pulmonary
disease (COPD), COPD that includes chronic bronchitis,
pulmonary emphysema or dyspnea associated or not
associated with COPD, COPD that is characterized by
irreversible, progressive airways obstruction, adult
respiratory distress syndrome (ARDS), exacerbation of
airways hyper reactivity consequent to other drug
therapy and airways disease that is associated with
pulmonary hypertension,  bronchitis of whatever type,
etiology, or pathogenesis, in particular bronchitis
that is a member selected from the group consisting of
acute bronchitis, acute laryngotracheal bronchitis,
arachidic bronchitis, catarrhal bronchitis, croupus
bronchitis, dry bronchitis, infectious asthmatic
bronchitis, productive bronchitis, staphylococcus or
streptococcal bronchitis and vesicular bronchitis,
acute lung injury,  bronchiectasis of whatever type,
etiology, or pathogenesis, in particular
bronchiectasis that is a member selected from the
group consisting of cylindric bronchiectasis,
sacculated bronchiectasis, fusiform bronchiectasis,
capillary bronchiectasis, cystic bronchiectasis, dry
bronchiectasis and follicular bronchiectasis. A still
further aspect of the present invention also relates
to the use of the compounds of formula (1), or
pharmaceutically acceptable salts, derived 



forms or compositions thereof, for the manufacture of
a drug having a b2 agonist activity. In particular,
the present inventions concerns the use of the
compounds of formula (1), or pharmaceutically
acceptable salts, derived formsor compositions
thereof, for the manufacture of a drug for the
treatment of b2- mediated diseases and/or conditions,
in particular the diseases and/or conditions listed
above. As a consequence, the present invention
provides a particularly interesting method to treat a
mammal, including a human being, with an effective
amount of a compound of formula ( 1) , or a
pharmaceutically acceptable salt, derived form or
composition thereof. More precisely, the present
invention provides a particularly interesting method
for the treatment of a b2-mediated diseases and/or
conditions in a mammal, including a human being, in
particular the diseases and/or conditions listed
above, comprising admidministering said mammal with an
effective amount of a compound of formula (1), its
pharmaceutically acceptable salts and/or derived
forms. The following examples illustrate the
preparation of the compounds of the formula ( 1) :
Preparation 1 Diethyl 2,2'-(1 ,3-phenylene)diacetate
2,2'-(1 ,3-Phenylene)diacetic acid (10.0g, 51mmol) was
dissolved in ethanol (10OmL) and the solution treated
dropwise with catalytic acetyl chloride (2.5ml_). The
reaction mixture was stirred at reflux for 18 hours
before being allowed to cool and concentrated under
reduced pressure. The residue was taken up in ethyl
acetate (10OmL) and washed with sodium bicarbonate
solution (3 x 5OmL) and brine (3 x 5OmL). The organic
phase was dried over magnesium sulphate and
concentrated under reduced pressure. The residue was
triturated with pentane to yield the title product,
11.8g.1HNMR (CDCI3, 400MHz) d 1.31 (6H, t), 3.65 (4H,
s), 4.20 (4H, q), 7.24-7.36 (4H, m). LRMS : m/z ES+
251 [MH]+ Preparation 2
[3-(2-Ethoxy-2-oxoethyl)phenylJacetic acid A solution
of the diester from preparation 1 (44.3g, 177mmol) and
2,2'-(1 ,3- phenylene)diacetic acid (59.2g, 308mmol)
in ethanol (24ml _) and dioxan (29OmL) was treated
dropwise with 12M hydrochloric acid (4.9mL, 58.8mmol).
The reaction mixture was stirred and heated under
reflux for 18 hours before being allowed to cool and
concentrated to low volume. The reaction mixture was
diluted with toluene (125mL) and the resulting slurry
filtered. The filtrate was concentrated under reduced
pressure and the residue taken up in water and
neutralised with sodium bicarbonate. The mixture was
diluted with ethyl acetate (20OmL) and the organic
layer was separated and washed with sodium bicarbonate
solution (5x30mL) and brine (5OmL). The combined
aqueous extracts were acidified to pH 3 with 6M
hydrochloric acid and extracted with ether (3 x 3OmL).
The organics were combined, dried over magnesium
sulphate and concentrated under reduced pressure. The
residue was triturated with pentane giving the title
compound as a colourless solid 10.8g. 1HNMR (CD3OD,
400MHz) d 1.25 (3H, t), 3.60 (2H, m), 3.63 (2H, m),
4.15 (2H1 q), 7.18-7.32 (4H, m) LRMS : m/z ES+ 245
[MNa]+ Preparation 3
[3-(2-Hydroxy-2-methyl-propyl)-phenyI]-acetic acidA
solution of the acid of preparation 2 (6.85g, 32mmol)
in diethyl-ether ( 10OmL) was cooled to O0C and
treated with a 3M solution of methylmagnesium bromide
in ether (23.5ml_, 70.0mmol). The reaction mixture was
allowed t o warm gradually to room temperature. After
2 hours the reaction was quenched by addition of
saturated aqueous ammonium chloride solution (20OmL).
The organic phase was separated and washed with brine
(10OmL), dried over magnesium sulfate and concentrated
under reduced pressure. Purification by column
chromatography on silica gel eluting with
pentaneidichlorornethane (60:40 to 0:100) gave the
title compound as a colourless oil, 6.23g. 1H NMR
(CDCI3, 400MHz) d 1.22 (6H, s), 2.75 (2H, s), 3.63
(2H, s), 7 .12-7.30 (4H 1 m). LRMS: m/z ES+ 209 [MH]+
Preparation 4
{3-[2-(2-ChIoro-acetylamino)-2-methyI-propyl]-phenyl}-
acetic acid 2-Chloroacetonitrile (d .dmL, 140mmol) was
added to a solution of the alcohol from preparation 3
(16.Og, 70mmol), in acetic acid (33mL). The resulting
solution was cooled to O0C, treated with concentrated
sulfuric acid (33rnL), and 



the reaction mixture allowed to warm gradually to room
temperature. After 4 hours the reaction mixture was
poured onto ice and basified with solid sodium
carbonate. The solution was extracted with ethyl
acetate (2x500mL) and the combined organic extracts
dried over magnesium sulphate and concentrated under
reduced pressure to give the title product as a
colourless solid, 19.0g. 1H NMR (CDCI3, 400MHz) d 1.36
(6H, s), 3.02 (2H, s), 3.62 (2H, s) 3.95 (2H, s), 6.19
( 1H, br s), 7.06-7.31 (4H, m) LRMS: m/z ES' 282, 284
[M-HC] Preparation 5 Methyl
[3-(2-amino-2-methylpropyl)phenyl]acetateA solution of
the amide from preparation 4 (5.1g, 18mmol), thiourea
(1 .6g, 21mmol) and acetic acid (18ml_) in methanol
(8OmL) was heated to reflux under a nitrogen
atmosphere for 16 hours. The reaction mixture was
cooled and filtered. The filtrate was concentrated
under reduced pressure and the residue dissolved in
methanol (15OmL). The solution was saturated with
hydrogen chloride gas and then heated to reflux for 16
hours. The solvent was reduced in vacuo and the
residue partitioned between ethyl acetate (20OmL) and
5% aqueous sodium carbonate (20OmL). The organic
extract was washed with saturated sodium chloride
(10OmL), dried over sodium sulphate and reduced in
vacuo. The residue was purified on strong cation
exchange resin, eluting with methanol and then 2N
ammonia in methanol to elute the product. The eluent
was concentrated in vacuo to give the title compound
as a yellow oil, 2.68g. 1H NMR (CDCI3, 400MHz) d 1.14
(6H, s), 2.68 (2H1 s), 3.62 (2H1 s), 3.69 (3H, s),
7.08-7.1 6 (3H, m), 7.23-7.27 (1H, m). LRMS : m/z ES+
236 [MH]+ Preparation 6
1-[3,5-bis(Benzyloxy)phenyl]-2-bromoethanone To a
stirred solution of
1-[3,5-bis(benzyloxy)phenyl]ethanone (5g, 15.04mmol)
in tetrahydrofuran (6OmL) and methanol (35mL) was
added tetrabutylammonium tribromide (7.25g, 15.04mmol)
in tetrahydrofuran (2OmL)at room temperature. The
reaction mixture was stirred for 24 hours and the
solvent removed in vacuo. The residue was dissolved in
ethyl acetate ( 10OmL) and washed with water (2 x
5OmL). The combined organic extracts were dried over
magnesium sulfate and concentrated t o afford the
desired compound as a yellow oil in quantitative
yield. 1H NMR (400 MHz, CDCI3) d 4.38 (2H1 s), 5 .05
(4H, s), 6.81 ( 1H, s), 7.1 0-7.25 (2H, m), 7.30-7.42
(1OH, m). LRMS: m/z APCI+ 413 [MH+] . Preparation 7
Methyl
{3-[2-({2-[3,5-bis(benzyloxy)phenyl]-2-hydroxyethyl}am
ino)-2- methylpropyl]phenyl}acetate A stirred solution
of the compound of preparation 6 (4.7g, 11.4mmol), the
compound of preparation 5 (2.53g, 11.4mmol) and
N-ethyldiisopropylamine (2mL, 11.4mmol) in
tetrahydrofuran (14OmL) were heated under reflux for
24 hours. The reaction mixture was cooled to room
temperature, sodium borohydride (647mg, 17.10mmol) was
added and the mixture stirred for 5 hours at room
temperature. The reaction was quenched by addition of
methanol (5mL) and the solvent was evaporated in
vacuo. The residual orange oil was partitioned between
dichloromethane (60m L) and saturated sodium hydrogen
carbonate solution (4OmL). The phases were separated
and the aqueous phase was extracted with
dichloromethane (3 x 4OmL). The organic extracts were
combined and concentrated in vacuo. Purification by
columnchromatography on silica gel using
dichloromethane and then dichloromethane:methanol:0.88
ammonia (95:5:0.5) as eluent afforded the desired
product, 4.5Og (70%). 1H NMR (400 MHz, CD3OD) d 1.01
(6H, d), 2.61 (4H, m), 3.58 (2H, s), 3.62 (3H, s),
4.61-4.64 (1H, dd), 5.03 (4H, s), 6.54-6.55 (1H, t),
6.63-6.64 (2H, d), 7.00- 7.01 (1H, d), 7.08-7.10 (2H,
d), 7.16-7.20 (1H, t), 7.25-7.28 (2H 1 m), 7.31-7.34
(4H, t), 7.38-7.40 (4H, d). LRMS: m/z APCI + 554 [MH+]
. Preparation 8 Methyl
[3-(2-{[2-(3,5<lihydroxyphenyI)-2-hydrox;
yethyl]amino}-2- methylpropyl)phenyl]acetate A mixture
of the compound of preparation 7 (4 .5Og, 8.13mmol),
ammonium formate (3.59 g, 113.86mmol) and palladium
hydroxide on carbon (900mg) in ethanol (8OmL) was
heated under reflux for 24 hours. The reaction mixture
was cooled to room temperature, filtered through
Arbocel(r) and washed with methanol (3 x 2OmL). The
filtrate was concentrated in vacuo to give a n orange 



oil as the desired product, 2.64g (87%). 1H NMR (400
MHz, CD3OD) d 1.06 (3H, s), 1.07 (3H, s), 2.67-287
(4H, m), 3.62 (2H, s), 3.66 (3H, s), 4.56-4.59 (1H 1
q), 6.18-6.1 9 (1H, t), 6.34 (2H, d), 7.03- 7.23 (4H,
m). LRMS: m/z APCI + 374 [MH+] . Preparation 9
[3-(2-{[2-(3,5-Dihydroxyphenyl)-2-hydroxyethylI
amino}-2- methylpropyl)phenyl]acetic acid1M Lithium
hydroxide solution (21 .2 ml_, 2 1.2 mmol) was added
dropwise to a solution of the compound of preparation
8 (2.64g, 7.07mmol) in tetrahydrofuran (3OmL) and the
reaction mixture was stirred for 24 hours. A 1M
solution of hydrochloric acid (21 .2mL, 2 1.2mmol) was
added and the solvent removed in vacuo. The crude
residue obtained was azeotroped with methanol, and the
product used subsequently without further
purification. 1H NMR (400 MHz, DMSOd 6) d 1.07 (6H 1
s), 2.74-2.87 (4H, m), 3.39 (2H, s), 4.63-4.61 (1H1
d), 6.14-6.15 ( 1H, t), 6.24-6.25 (2H, d), 6.96-7.22
(4H, m). LRMS: m/z APCI + 357 [MH+] . Preparation 10
1-(3,5-Bis-benzyloxy-phenyl)-2-bromo-ethanol
Trimethylboroxine (0.58mL, 4.20mmol) in toluene (
15mL) was added to (R)-2-
(diphenylhydroxymethylpyrrolidine) ( 1 .48g, 5.80mmol)
and the reaction stirred under nitrogen for 15
minutes. The solution was concentrated to a volume of
5mL by distillation at 1 atmosphere and further
toluene ( 1OmL) was added. The distillation/redilution
cycle was performed 3 times to furnish an orange
solution (volume of toluene 1OmL). This solution was
added in one portion to a stirred solution of the
compound of preparation 6 (5.0Og, 12.2mmol) in
tetrahydrofuran (72mL) at -80C under nitrogen. To this
mixture a solution of borane dimethylsulfide complex (
1.6OmL, 16.8mmol) in tetrahydrofuran (16mL) wasadded
by syringe pump over 90 minutes maintaining a
temperature of -S 0C. Once addition was complete
methanol (16mL) was added by syringe pump over 45
minutes maintaining a temperature of 0C and the
reaction allowed to warm to room temperature over 12
hours. The solvent was removed in vacuo to give a
yellow oil and methanol (8OmL) added and removed in
vacuo. Methanol (8OmL) was added and removed in vacuo
and the resulting yellow oil dissolved in
dichloromethane (50OmL), washed with 1M aqueous
hydrochloric acid (96mL), water (2x1 2OmL), dried
(magnesium sulfate) and the solvent removed in vacuo
to furnish the title compound as a cream solid, 4.73g.
1H NMR (400MHz, CD3OD) d 3.52 (1H, m), 3.62 ( 1H, m),
4.82 ( 1H, dd), 5.09 (4H 1 s), 6.60 ( 1H, m), 6.69 (
1H, s), 6.70 (1H, s), 7.33 (2H, m), 7.40 (4H, m), 7.45
(5H, m). LRMS: m/z electrospray 413, 4 15 [M+H+] .
Preparation 11
[1-(3,5-Bis-benzyloxy-phenyl)-2-bromo-ethoxy]-tert-but
yl-dimethyl-siIane Tert-butyldimethylsilanetriflate
(3.4OmL, 7.45mmol) was added dropwise to a solution of
the compound of preparation 10 (3.08g, 7.45mmol) and
2,6-lut  dine ( 1.75mL, 15.0mmol) in dichloromethane
(74mL) at 00C, under nitrogen. The reaction was
allowed to warm to room temperature over 12 hours and
then washed with 1M aqueous hydrochloric acid
(2x24mL), water (2x32mL), dried (magnesium sulfate)
and the solvent removed in vacuo to give a yellow oil.
This was purified by column chromatography on silica
gel eluting with dichloromethane to furnish the title
compound as a colourless oil, 3.51g.1H NMR (400MHz,
CD3OD) d -0.07 (3H, s), 0.13 (3H, s), 0.93 (9H, s),
3.52 (2H, m), 4.86 (1H, dd), 5.10 (4H, s), 6.60 ( 1H,
m), 6.65 ( 1H, s), 6.66 ( 1H1 s), 7.33 (2H, m), 7.40
(4H, m), 7.45 (4H, m). LRMS: m/z electrospray 549
[M+Na+] . Preparation 12
3-{2-[2-(3,5-Bis-benzyloxy-phenyl)-2-(tert-butyl-dimet
hyl-silanyloxy)- ethylamino]-2-methyl-propyl}-benzoic
acid methyl ester A solution of the compound of
preparation 11 (2.54g, 4.80mmol) and the compound of
preparation 2 1 (2.0Og, 9.60mmol) in dichloromethane
(4OmL) was heated to 750C and the solvent allowed to
evaporate off. The resulting melt was heated at 750C
for 4 days and then allowed to cool to room
temperature. The residue was purified by column
chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (100:0:0 then
95:5:0.5) to furnish the title compound as a yellow
oil, 2.0Og. 1H NMR (400MHz, CD3OD) d -0.1 8 (3H, s),
-0.04 (3H, s), 0.78 (9H, s), 1. 11 (3H, s), 1.13 (3H,
s), 2.70 (4H, m), 3.92 (3H/ s), 4.70 ( 1H, dd), 5.12
(4H, s), 6.60 ( 1H, m), 6.62 ( 1H, s), 6.63 ( 1H, s),
7.32 (2H, m), 7.38 (6H, m), 7.45 (4H, m), 



LRMS: m/z electrospray 654 [M+H+] . Preparation 13
3-{2-[2-(tert-ButyI-dimethyl-silanyloxy)-2-(3,5-dihydr
oxy-phenyl)- ethylamino]-2-methyl-propyl}-benzoic acid
methyl esterPalladium hydroxide (340mg) was added in
one portion to a stirred solution of the compound of
preparation 12 ( 1.97g, 3.00mmol) and ammonium formate
(2.1 7g, 47.1mmol) in ethanol (31mL) at room
temperature. The reaction was heated under reflux for
2 hours and allowed to cool to room temperature. The
reaction was filtered through Arbocel(r) and the
filtrate concentrated in vacuo to furnish the title
compound as a white foam, 1.41g. 1H NMR (400MHz,
CD3OD) d -0.1 1 (3H, s), -0.00 (3H, s), 0.81 (9H, s),
1.13 (3H, s), 1.15 (3H, s), 2.70 (4H, m), 3.96 (3H,
s), 4.63 ( 1H, dd), 6.22 ( 1H, m), 6.33 ( 1H, s), 6.34
( 1H, s), 7.42 (2H, m), 7.92 (2H, m). LRMS: m/z
electrospray 474 [M+H+] , 496 [MNa+] , 472 [M-Hl
Preparation 14
3-{2-[2-(tert-ButyI-dimethyl-silanyloxy)-2-(3,5-dihydr
oxy-phenyl)- ethyIamino]-2-methyl-propyI}-benzoic acid
1M aqueous lithium hydroxide (9.0OmL1 9.00mmol) was
added in one portion to a stirred solution of the
compound of preparation 13 ( 1.39g, 2.93mmol) in
tetrahydrofuran (3OmL) at room temperature. The
reaction was stirred at room temperature for 24 hours
and 1M aqueous hydrochloric acid (9.0OmL,9.00mmol) was
added in one portion. The solvent was removed in vacuo
to furnish the title compound as a brown foam, 2.06g.
1H NMR (400MHz, CD3OD) d -0.05 (3H, s), 0.07 (3H, s),
0.83 (9H, s), 1.35 (3H s), 1.37 (3H, s), 3.08 (2H, m),
3.25 (2H1 m), 4.93 ( 1H, m), 6.29 ( 1H, m), 6.38 ( 1H,
s), 6.39 ( 1H, s), 7.42 (2H, m), 7.92 (1H, m), 8.00 (
1H, m). LRMS: m/z electrospray 460 [M+H+] .
Preparation 15
3-{2-[2-(tert-Butyl-dimethyl-silanyIoxy)-2-(3,5-dihydr
oxy-phenyl)-
ethylamino]-2-methyl-propyl}-N-[2-(4-chloro-phenyl)-et
hyl]-benzamide 4-Chlorophenethylamine (967mg,
6.20mmol), triethylamine (10OmL, 7.20mmol),
hydroxybenzotriazole (567mg, 4.20mmol) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(910mg, 4.70mmol) were added to a stirred solution of
the compound of preparation 14 (2.06g, 3.50mmol). in
L/,L/-dimethylformamide (35mL) at room temperature
under nitrogen. The reaction was stirred for 12 hours
and the solvent removed in vacuo, the residue was then
azeotroped with toluene (2OmL) and purified by column
chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (100:0:0 then
95:5:0.5 then 90:10:1 ) and recolumned eluting with
ethyl acetate:pentane:880 ammonia (0:100:0 changing to
80:20:5 in 10% steps) to furnish the title compound as
a cream foam, 773mg. 1H NMR (400MHz, CD3OD) d -0.10
(3H, s), 0.01 (3H, s), 0.84 (9H1 s), 1.12 (3H, s),
1.14 (3H, s), 2.74 (4H, m), 3.94 (2H, m), 3.62 (2H,
m), 4.66 (1H, dd), 6.22 ( 1H, m), 6.34 ( 1H, s), 6.35
( 1H, s), 7.42 (6H, m), 7.67 (2H, m).LRMS: m/z
electrospray 597 [M+H+] . Preparation 16
1-(3-Bromophenyl)-2-methylpropan-2-ol) Methylmagnesium
bromide (3M solution in diethylether, 5 1.6mL,
155mmol) was slowly added to a solution of
1-(3-bromo-phenyl)propan-2-one (15.Og, 70mmol) in dry
diethylether (20OmL) at O0C. The resulting mixture was
left for 3 hours, then cooled to O0C and slowly
quenched with saturated aqueous ammonium chloride
solution. The organic phase was washed with brine and
dried (sodium sulfate). The yellow oil was then
purified by column chromatography on silica gel
eluting with dichloromethane:pentane:methanol (90:5:5
by volume to afford a pale yellow oil ( 13.26 g). 1H
NMR (400MHz, CDCI3) d = 7.40 (2H, m), 7.1 5 (2H, m),
2.74 (2H, s), 1.42 Preparation 17
N-[2-(3-Bromophenyl)-1
,1-dimethyIethyI]-2-chloroacetamide Chloroacetonitrile
(6.63mL, 105mmol) was added to a stirred solution of
1-(3- bromophenyl)-2-methylpropan-2-ol) (Preparation
16) (12.Og, 52.0mmol) in acetic acid (25mL) at room
temperature. The resulting solution was cooled to 00C
and concentrated sulfuric acid (25mL) was added
keeping the temperature <10C. The resulting solution
was left to stir for 1 hour and then poured onto ice
and basified by the addition of solid potassium
carbonate. The product was extracted with ethyl
acetate (2c500mL), the organics combined and
washedwith water (5OmL), dried (sodium sulfate) and
the solvent removed in vacuo to afford the title
compound as an orange solid (16.08g). 1H NMR (400MHz,
CDCI3) d = 7.39-7.32 ( 1H, d), 7.26 ( 1H, s), 7.1-7.1
3 (1H, t), 



7.08-7.03 ( 1H, d), 6.17 (1H 1 bs), 3.94 (2H, s), 3.02
(2H, s), 1.37 (6H, s). CHN for C12H15BrCINO calc.
(found): C 47.32 (47.26), H 4.96 (4.87), N 4.60
(4.65). LRMS (electrospray) m/z 306 [M+H]+ Preparation
18 2-(3-Bromophenyl)-1 ,1-dimethylethylamine A
solution of L/-[2-(3-bromophenyl)-1
,1-dimethylethyl]-2-chloroacetamide (Preparation 17)
(32.Og, 105mmol), thiourea (9.6Og, 126mmol) and acetic
acid (5OmL) in ethanol (25OmL) was heated to reflux
overnight. The reaction mixture was cooled to room
temperature and filtered, the filtrate was
concentrated in vacuo and basified using aqueous
sodium hydroxide solution ( 1M, 45OmL). The product
was extracted with dichloromethane (2c500mL) and the
combined organics washed with brine (5OmL), dried
(sodium sulfate) and the solvent removed in vacuo to
afford the title compound as a black oil (23g). 1H NMR
(400MHz, CDCI3) d = 7.36-7.32 (2H, m), 7.16-7.08 (2H,
m), 2.62 (2H, s), 1.84 (2H, bs), 1.12 ( 6H, s). LRMS
(electrospray) m/z 228 [M+H]+ Preparation 19
[2-(3-Bromophenyl)-1,1-dimethylethyl]carbamic acid
tert-butyl ester2-(3-Bromophenyl)-1
,1-dimethylethylamine (Preparation 18) (5.Og, 22mmol)
was treated with di-ferf-butyl dicarbonate (5.26g,
24mmol) in dichloromethane (5OmL) and stirred for 20
hours. The reaction mixture was washed with water
(5OmL) and the combined organics dried (sodium
sulfate) and the solvent removed in vacuo. The crude
material was purified using a cation exchange column
(methanol followed by 2M ammonia in methanol),
followed by purification by flash column
chromatography on silica gel eluting with
dichloromethane to afford the title compound as a
brown oil (7.23g). 1H NMR (400MHz, CDCI3) d = 7.35 (
1H, d), 7.30 ( 1H, s), 7.1 5-7.1 1 ( 1H, t), 7.05 (1H
, d), 4.24 ( 1H, bs), 2.97 ( 2H, s), 1.50 (9H, s),
1.27 (6H, s). LRMS (electrospray) m/z 350 [M+NH4]+
Preparation 20
3-(2-fert-Butoxycarbonylamino-2-methyIpropyl)benzoic
acid methyl ester A solution of [2-(3-bromophenyl)-1
,1-dimethylethyl]carbamic acid terf-butyl ester
(Preparation 19) (7.0g, 2 1mmol), [ 1 ,1'- b/s
(diphenylphosphino)ferrocene]dichloropalladium(ll) (1
.74g, 2.1 mmol) and triethylamine (5.94mL, 43mmol) in
methanol (25OmL) was heated to 1000C under IOOpsi
carbon monoxide for 12 hours. The reaction mixture was
filtered through Arbocel(r) and the filtrate
concentrated in vacuo and purified by flash column
chromatography on silica gel eluting with
dichloromethane:pentane (50:50 by volume) to afford
the title compound as a yellow solid (3.76g). 1H NMR
(400MHz, CDCI3) d = 7.92-7.90 (1H, m), 7.82 ( 1H, s),
7.35-7.34 (2H, m), 4.24 ( 1H, bs), 3.90 (3H, s), 3.05
(2H, s), 1.48 (9H, s), 1.26 (6H, s). LRMS
(electrospray) m/z 208 [M+H-BOC] + Preparation 2 1
3-(2-Amino-2-methyIpropyl)benzoic acid methyl esterA
solution of 3-(2-
-enf-butoxycarbonylamino-2-methy!propyl)benzoic acid
methyl ester (Preparation 20) (1 .6g, 5.2mmoi) in
dichloromethane ( 16OmL) at O0C was treated with
trifluoroacetic acid (13.6mL) and left to warm to room
temperature over 2 hours. The solvent was removed in
vacuo and the product purified by cation exchange
chromatography (methanol followed by 2M ammonia in
methanol) to yield the title compound as an amber oil
( 1 .06g). 1H NMR (400MHz, CDCI3) d = 7.90-7.88 ( 1H,
m), 7.84 (1H, s), 7.36-7.35 (2H, m), 3.90 (3H, s),
2.71 (2H, s), 1.67 (2H, bs), 1.12 (6H1 s). LRMS
(electrospray) m/z 208 [M+H]+ Preparation 22 Methyl
{3-[(2f?)-2-aminopropyl]phenyl}acetate A solution of
methyl
[3-((2R)-2-{[(1R)-1-phenyl-ethyl]-amino}-propyl)-pheny
l]- acetate hydrochloride (Preparation 23) (7.69g,
22mmol) and ammonium formate (6.94g 110mmol) was
heated to - 750C in the presence of 20% palladium
hydroxide-on-charcoal (Pd(OHVC 1 2.0Og). After 90
minutes the reaction mixture was cooled to room
temperature, filtered through Arbocel(r) and the
filtrate concentrated in vacuo. The residue was
partitioned between dichloromethane (10OmL) and 880
ammonia (10OmL) and the organic phase separated. The
aqueous phase was extracted dichloromethane (10OmL)
and the combined organic extracts dried (magnesium
sulfate) and reduced in vacuo to give the title
compound as a colourless oil (4.78g). 1H NMR (400MHz,
CD3OD): d = 7.27-7.23 ( 1H, t), 7.13-7.09 (3H, m),
3.67 (3H, 



s), 3.63 (2H, s), 3.12-3.05 (1H, m), 2.67-2.57 (2H,
m), 1.06 (3H, d) pprn. LRMS (electrospray) : m/z
[M+H]+ 208, [M+Na]+ 230.Preparation 23 Methyl
[3-((2/?)-2-{[(1 f?)-1
-phenyl-ethyl]-amino}-propyl)-phenylj-acetate
hydrochloride A solution of methyl
[3-(2-oxopropyl)phenyl]acetate (Preparation 24)
(8.5Og, 4 1.2mmol), (R)-a-methyl benzylamine (4.8mL,
37.2mmol), sodium triacetoxyborohydride (1 1.6g,
56mmol) and acetic acid (2.2ml_, 38mmol) in
dichloromethane (40OmL) was stirred at room
temperature for 48 hours. The reaction mixture was
quenched by addition of saturated aqueous sodium
bicarbonate (20OmL) and allowed to stir until
effervescence ceased. The organic phase was separated
and the aqueous phase extracted with dichloromethane
(10OmL). The combined organic extracts were dried
(magnesium sulfate) and reduced In vacuo. Purification
by flash column chromatography eluting with
dichioromethane:methanol: ammonia (99:1 :0.1 to
95:5:0.5 by volume) gave a 4:1 mixture of
diastereomers (R,R major) as a pale yellow oil (8.71
g). Treatment with hydrogen chloride. (4OmL of a 1M
solution in methanol, 40mmol) followed by three
successive crystallisations (diisopropylether/
methanol) gave the title compound as a white
crystalline solid 1H NMR (400MHz, CD3OD): d =
7.52-7.48 (5H, m), 7.28-7.25 (1H, m), 7.18- 7.16 ( 1H,
m), 7.02-6.99 (2H, m), 4.59 ( 1H, q), 3.62 (2H, s),
3.30 (3H s), 3.30- 3.25 ( 1H, m), 3.26-3.15 ( 1H, m),
2.66-2.60 ( 1H m), 1.68 (3H, d), 1.18, (3H, d) ppm.
LRMS (electrospray): m/z [M+H]+ 312, [IvHNa]+ 334.
Preparation 24 Methyl
[3-(2-oxopropyl)phenyl]acetateTributyltin methoxide
(28.3ml _, 98mmol), preparation 25 (15.Og, 65mmol),
isopropenyl acetate (10.8mL, 98mmol),
palladium(ll)acetate (750mg, 3.30mmol) and
tri-o/tho-tolylphosphine (2.Og, 6.5mmol) were stirred
together in toluene (75ml_) at 1000C under nitrogen
for 5 hours. After cooling the reaction was diluted
with ethyl acetate (15OmL) and 4M aqueous potassium
fluoride solution (9OmL) and stirred for 15 minutes.
The mixture was filtered through arbocel and the
organic phase separated and reduced in vacuo. The
residue was purified by flash column chromatography
silica gel eluting with a solvent gradient of diethyl
ethe pentane (0:1 00 to 25:75, by volume) changing to
dichloromethane to give the title compound as a pale
yellow oil (12.6g). 1H NMR (400MHz, CDCI3): d = 7.30 (
1H, t), 7.19 ( 1H, d), 7.13-7.10 (2H, m), 3.69 (5H,
s), 3.61 (2H, s), 2. 15 (3H, s) ppm. LRMS
(electrospray) : m/z [M+NH 4]+ 224, [M+Na] + 229.
Preparation 25 Methyl (3-bromophenyl)acetate Acetyl
chloride (0.7mL, 9.3rnmol) was slowly added to a
solution of (3-bromophenyl)- acetic acid (20.Og,
93mmol) in methanol (50OmL) at 00C under nitrogen and
the reaction was allowed to warm gradually to room
temperature over a period of 5 hours. The solvent was
removed in vacuo and the residual oil was redissolved
in dichloromethane, dried (sodium sulfate) and
concentrated in vacuo to give the title compound as a
colourless oil (20.6g). 1H NMR (400MHz, CDCI3) : d =
7.37-7.45 (2H, m), 7.24-7.1 7 (2H, m), 3.70 (3H, s),
3.59 (2H, s) ppm. LRMS (electrospray) : m/z [M+Na] +
253.Preparation 26 [3-((2R)-2-{[(1 R)-1
-Phenyl-ethyl]-amino}-propyl)-phenyl]-acetic acid 1M
aqueous lithium hydroxide (9OmL, 90mmol) was added in
one portion to a stirred solution of the compound of
preparation 23 (13.5g, 43.5mmol) in methanol (200OmL)
at room temperature. The reaction was stirred at room
temperature for 24 hours and 1M aqueous hydrochloric
acid (9OmL, 90mmol) was added in one portion. The
solvent was removed in vacuo to reduce the volume to
8OmL and the white precipitate removed by filtration
and washed with water (2OmL), 20% ethanol in water (
10OmL), dried to furnish the title compound as a white
solid, 11 .8g. 1H NMR (400MHz, CD3OD) d 1.16 (3H, d),
1.62 (3H, d), 2.64 ( 1H, m), 3.20 (2H, m), 3.46 (2H,
s), 4.42 ( 1H, q), 6.91 ( 1H, d), 7.08 ( 1H1 s), 7,19
( 1H, s), 7.20 ( 1H, m), 7.48 (5H, m). LRMS: m/z
electrospray 298 [IVRH+] , 296 [M-Hl. Preparation 27
N-Adamantan-1-yl-2-{3-[2-(1-phenyl-ethylamino)-propyl]
-phenyl}-acetamide To a stirred suspension of the
compound of preparation 26 (297mg, I .OOmmol) in
dichloromethane (4mL) at room temperature
1-adamantylamine (151 mg, 



I .OOmmol) was added and the suspension stirred for 15
minutes. 2-Chloro-1 ,3- dimethylimidazolinium
hexafluorophosphate (278mg, I .OOmmol) was added in
one portion and the reaction stirred for 2 hours,
after which time the reaction was homogeneous. The
reaction was washed with water (5mL), dried (magnesium
sulphate) and the solvent removed in vacuo. The
residue waspurified by column chromatography on silica
gel eluting with dichloromethane:methanol:880 ammonia
(98:2:0.2 then 95:5:0.5) to furnish the title compound
as a pale yellow foam, 325rng. 1H NMR (400MHz, CD3OD)
d 0.89 (3H, d), 1 .36 (3H, d), 1.75 (6H, m), 1.98 (6H,
s), 2.04 (6H, s), 2.40 ( 1H, dd), 2.74 (1H, m), 3.00 (
1H, dd), 3.36 (2H, s), 4.00 (1H, q), 6.90 ( 1H d),
6.98 ( 1H, s), 7.08 (1H , d), 7.19 ( 1H, t), 7.22 (
1H, m), 7.38 (4H, m). LRMS: m/z e!ectrospray 431
[M+H+] . Preparation 28
N-Adamantan-1-yl-2-[3-(2-amino-propyl)-phenyl]-acetami
de A solution the compound of preparation 2 7 ( 17.6g,
36mmol) and ammonium formate (22.7g, 360mmol) was
heated t o 70C in the presence of 20% palladium
hydroxide-on-charcoal (Pd(OH)2/C, 2.0Og). After 60
minutes further catalyst (500mg) was added and the
reaction heated for a further 4 hours. The reaction
mixture was cooled to room temperature, filtered
through Arbocel(r) and the filtrate concentrated in
vacuo. The residue was partitioned between
dichloromethane (30OmL) and 10% 880 ammonia in water (
15OmL) and the organic phase separated dried (sodium
sulfate) and reduced in vacuo. The residue was
purified by column chromatography on silica gel
eluting with dichloromethane:methanol:880 ammonia
(95:5:0.5 then 90:10:1 ) to furnish the title compound
as a white solid, 10.8g. 1H NMR (400MHz, CD3OD): d
1.09 (3H, d), 1.68 (6H, m), 2.00 (6H, s), 2.03 (3H,
s), 2.64 (2H 1 m), 3.14 ( 1H, q), 3.40 (2H, s), 7.14
(4H, m). LRMS (electrospray) : m/z [M+H]+ 327.
Preparation 29
N-Adamantan-1-yl-2-(3-{2-[2-(3,5-bis-benzyIoxy-phenyI)
-2-(tert-butyldimethyl-
silanyloxy)-ethylamino]-propyl} - phenyl)-acetamideA
solution of the compound of preparation 11 (263mg,
O.dOmmol) and the compound of preparation 28 (326mg, I
.OOmmol) in dichloromethane ( 1mL) was heated to 900C
and the solvent allowed to evaporate off. The
resulting melt was heated at 900C for 1 day and then
allowed to cool t o room temperature. The residue was
purified by column chromatography o n silica gel
eluting with dichloromethane:methanol:880 ammonia
(98:2:0.2) to furnish the title compound as a clear
oil, 168mg. 1H NMR (400MHz, CD3OD) d -0.09 (3H, s),
-0.02 (3H, s), 0.82 (9H, s), 1.03 (3H, d), 1.66 (6H,
s), 1.99 (6H, s), 2.02 (3H, s), 2.59 (1H, m), 2.65
(2H, m), 2.85 (2H, m), 3.37 (2H, s), 4.86 ( 1H, m),
5.06 (4H, m), 6.54 (3H , m), 7.00 (14H, m). LRMS: m/z
electrospray 773 [M+H+] . Preparation 30
dihydroxy-phenyl)-ethylamino]-propyl}-phenyl)-acetam"d
e A solution the compound of preparation 29 (160mg,
0.21mmol) and ammonium formate (150mg, 2.10mmol) was
heated to 700C in the presence of 20% palladium
hydroxide-on-charcoal (Pd(OH)2/C, 20mg). After 3 hours
the reactionmixture was cooled to room temperature,
filtered through Arbocel(r) and the filtrate
concentrated in vacuo. The residue was partitioned
between ethyl acetate (1OmL) and 10% 880 ammonia in
water (1OmL) and the organic phase separated dried.
The aqueous was extracted with dichloromethane
(2x50mL) and the combined organics dried (sodium
sulfate) and reduced in vacuo to furnish the title
compound as a yellow foam, 160mg. 1H NMR (400MHz,
CD3OD) d -0.16 (3H, s), 0.01 (3H, s), 0.84 (9H, s),
1.03 (3H, d), 1.69 (6H, m), 2.01 (9H1 m), 2.60 (3H,
m), 2.91 (2H, m), 3.39 (2H, s), 4.60 ( 1H1 m), 6.1 3
(1H 1 m), 6.20 (2H, m), 6.98 ( 1H, d), 7.05 ( 1H , s),
7.07 ( 1H1 d), 7.18 (1H, t). LRMS: m/z electrospray
593 [M+H+] , 591 [M-H] . Preparation 3 1
(3-{2-[2-(3,5-Bis-benzyloxy-phenyI)-2-(tert-butyl-dime
thyl-silanyloxy)-
ethylamino]-2-methyl-propyl}-phenyl)-acetic acid
methyl ester A solution of the compound of preparation
11 (5.3Og, l O.Ommol) and the compound of preparation
5 (4.42g, 20.0mmol) were combined and heated to 92C
under nitrogen. The resulting melt was heated at 92C
for 24 hours and then allowed to cool to room
temperature. The residue was purified by column
chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (98:2:0.2) to
furnish the title compound as a golden oil, 5.38g. 



1H NMR (400MHz, CD3OD) d -0.20 (3H, s), -0.03 (3H, s),
0.79 (9H1 s), 1.01 - 1.03 (6H, d), 2.58-2.82 (4H, m),
3.59 (2H1 s), 3.63 (3H, s), 4.62-4.66 (1H, m), 4.84
(4H, s), 6.76 (3H, s), 7.15-7.65 (14H, m).LRMS: m/z
electrospray 668 [M+H+] . Preparation 32
(3-{2-[2-(3,5-Bis-benzyloxy-phenyI)-2-(tert-butyl-dime
thyl-s[lanyloxy)-
ethylamino]-2-methyl-propyl}-phenyI)-acetic acid 1M
aqueous lithium hydroxide (8.8OmL, 8.80mmol) was added
in one portion to a stirred solution of the compound
of preparation 3 1 (5.3Og, 7.95mmol) in
tetrahydrofuran (15OmL) at room temperature under
nitrogen. The reaction was stirred at room temperature
for 24 hours and 1M aqueous hydrochloric acid (8.8OmL,
8.80mmol) was added in one portion. The majority of
the solvent was removed in vacuo and the resulting
mixture was partitioned between dichloromethane
(20OmL) and water (20OmL). The organic layer was
washed with brine (5OmL), dried (sodium sulfate) and
the solvent removed in vacuo to afford the title
compound as a colourless foam (5.16g). 1H NMR (400MHz,
CD3OD) d -0.17 (3H, s), 0.02 (3H, s), 0.82 (9H, s), 1
.26 (6H, s), 2.84-2.96 (2H, q), 3.18-3.19 (2H, d),
3.53 (2H, s), 4.87-4.92 ( 1H , t), 5.10 (4H, s),
6.60-6.63 (3H, m), 7.03-7.43 (14H, m) LRMS: m/z
electrospray 654 [M+H+] . Preparation 33
(3-{2-[2-(tert-Butyl-dimethyl-silanyloxy)-2-(3,5-dihyd
roxy-phenyl)-
ethylamino]-2-methyl-propyl}-phenyl)-acetic
acidPalladium hydroxide (500mg) was added in one
portion to a stirred solution of the compound of
preparation 32 (5.1Og, 7.81 mmol) and ammonium formate
(5.0Og, 74.6mmol) in ethanol (25OmL) at room
temperature. The reaction was heated at 7 O0C for 3
hours. Further palladium hydroxide was then added
(250mg) and the reaction heated at 7O0C for a further
1.5 hours and allowed to cool to room temperature
under nitrogen overnight. The reaction was filtered
through Arbocel(r) and the filtrate concentrated in
vacuo. The residue was triturated with water (5OmL)
and filtered to furnish the title compound as a white
solid, 3.61g. 1H NMR (400MHz, CD3OD) d -0.07 (3H, s),
0.03 (3H, s), 0.83 (9H, s), 1.34 (6H, s), 2.90-2.97
(2H, q), 3.18-3.19 (2H, s), 3.50-3.58 (2H, q),
4.85-4.95 (1H, rn), 6.12 ( 1H, s), 6.35 (2H, s),
7.03-7.35 (4H, m). LRMS: m/z electrospray 474 [M+H+] .
Preparation 34
2-(3-{2-[2-(tert-ButyI-dimethyl-siIanyloxy)-2-(3,5-dih
ydroxy-pheny[)-
ethylamino]-2-methyl-propyl}-phenyl)-N-(3,4-dichloro-b
en2yl)-acetamide3,4-Dichlorobenzylamine (53mg,
0.301mrnol). hydroxybenzotriazole (39mg, 0.289mmol)
and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (57mg, 0.297mmol) were added to a
stirred solution of the compound of preparation 33
(142mg, 0.300mmol) in L/,L/-dinnethylformamide (2mL)
at room temperature under nitrogen. The reaction was
stirred for 18 hours and the solvent removed in vacuo,
the residue was then was partitioned between
dichloromethane (5OmL) and saturated aqueous sodium
hydrogen carbonate (5OmL). The organic layer was dried
(sodium sulfate) and the solvent removed in vacuo and
purified by column chromatography on silica gel
eluting with dichloromethane:methanol:880 ammonia
(95:5:0.5) to furnish the title compound as a cream
foam, 125mg. 1H NMR (400MHz, CD3OD) d -0.16 (3H1 s),
0.0O (3H, s), 0.82 (9H, s), 1.01-1 .03 (6H, d),
2.60-2.86 (4H, m), 3.52 (2H, s), 4.31 C2H, s),
4.78-4.81 (1H, m), 6.18 ( 1H, s), 6.29 (2H, s),
7.02-7.24 (5H, m), 7.36-7.42 (2H, m). LRMS: m/z
electrospray 631 [M+H+] . Preparation 35
(3-{2-[2-(3,5-Bis-benzyIoxy-pheny[)-2-(tert-butyI-d[me
thyl-silanyIoxy)- ethylamino]-propyl}-phenyl)-acetic
acid metrtyl ester A solution of the compound of
preparation 1 1 (5.0Og, 9.45mmol) and the compound of
preparation 22 (3.92g, 18.9mmol) in dichloromethane
(5OmL) was heated to 950C and the solvent allowed to
evaporate off. The resulting melt was heated at 95C
for 24 hours and then allowed to cool to room
temperature. Diethylether (5OmL) was added and the
mixture was stirred for 5 minutes. Theether layer was
separated from the gum and then the gum was extracted
twice more with diethylether (2x50ml _). The ether
extracts were combined and the solvent was removed in
vacuo. The residue was purified by column
chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia ( 100:0:0 to
95:5:0.5) to furnish the title compound as a pale
yellow gum, 4.5Og. 1H NMR (400MHz, CD3OD) d -0.20 (3H,
s), -0.05 (3H, s), 0.81 (9H, s), 1.01- 



1.03 (3H, d), 2.60 (3H, m), 2.86 (2H, m), 3.55 (2H,
s), 3.63 (3H, s), 4.66 (1H, m), 4.85 (4H, m), 6.70
(3H, m), 6.73 ( 1H, m), 6.98 (2H m), 7.06 ( 1H, m),
7.17 (1H, m), 7.10 (2H, m), 7.1 1-7.22 (7H, m). LRMS:
m/z electrospray 654 [M+H+] . Preparation 36
3-{2-[2-(tert-Butyl-dimethyl-silanyloxy)-2-(3,5-dihydr
oxy-phenyl)-
ethylamino]-2-methyl-propyl}-N-[2-(3-fluoro-phenyI)-et
hyl]-benzamide 2-Fluorophenylethylamine (95mg,
0.680mmol), hydroxybenzotriazole (100mg, 0.740mmol),
triethylamine (0.1 OmL, 0.720mmoi) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(79mg, 0.410mmol) were added to a stirred solution of
the compound of preparation 14 (151 mg, 0.330mmol) in
A/,A/-dimethylformamide ( 1mL) at room temperature
under nitrogen. The reaction was stirred for 18 hours
and the solvent removed in vacuo and purified by
column chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (100:0:0 to
95:5:0.5 to 90:1 0:1 ) to furnish the title compound
as a cream foam, 132mg.1H NMR (400MHz, CD3OD) d -0.16
(3H, s), -0.02 (3H, s), 0.78 (9H1 s), 1.12 (6H, d),
2.65-2.95 (6H, m), 3.61 (2H, s), 4.64 ( 1H, s), 6.18
(1H, s), 6.29 (2H, s), 6.93 (1H, m), 7.02 ( 1H1 m),
7.06 ( 1H, m), 7.20-7.39 (3H, m), 7.64 (2H, m). LRMS:
m/z electrospray 581 [M+H+] . Preparation 37 to 43
were prepared from compounds of preparation 14 and the
appropriate amine using the method disclosed for
preparation 36:39 The compound was isolated as an
orange foam. 1H NMR (400MHz, CD3OD) d -0.16 (3 H, s),
- 0.02 (3H1 s), 0.80 (9H, s), 1.10 (6H, d ) , 2.60-
2.89 (4H, m), 3.05 (2H, m), 3.62 (2H, rn), 4.61 (1H,
m), 6.1 8 ( 1H, s), 6.29 (2H 1 s), 7.00 H, m), 7.19 (
1H, m), 7.27-7.38 (3H, m), 7.64 (2H 1 m). LRMS: m/z
electrospray 615 [M+H+]. 40 The compound was isolated
as a pale orange solid. 1H NMR (400MHz, CD3OD) d -0.16
(3 H, s), - 0.02 (3H, s), 0.80 (9H, s), 1.10 (6H, d),
2.14 (3H, s), 2.27 (3H, s), 2.60-2.93 (6H, rn), 3.49
(2H, m), 3.77 (3H, s), 4.61 ( 1H, m), 6.1 8 ( 1H, s),
6.29 (2H, s), 6.69 ( 1H, m), 6.98 (1H, m), 7.30- 7.39
(2H 1 m), 7.65 (2H, m). LRMS: m/z electrospray 621
[M+H*]. 4 1 The compound was isolated as a white
solid. 1H NMR (400MHz CD3OD) d -0.16 (3 H s), - 0.02
(3H1 s), 0.80 (9H, s), 1.13 (3H s), 1. 16 (3H1 s),
2.68-2.72 ( 1H1 m), 2.78-2.81 ( 1H, m), 2.85-2.90 (2H
1 m), 4.59 (2H 1 s), 4.62-4. 65 ( 1H1 m), 6.21 ( 1H1
m), 6.33 ( 1H1 m), 6.34 1H1 m), 7.33-7.35 (1H, m),
7.39-7.46 (2H1 m), 7. 50-7.53 ( 1H1 m), 7.56 ( 1H, m),
7.78 (2H1 m). LRMS: m/z electrospray 619
[M+H*].Preparation 44
(3-{2-[2-(3,5-Bis-benzyloxy-phenyl)-2-(tert-butyl-dime
thyl-silanyloxy)- ethylamino]-propyl}-phenyl)-acetic
acid 1M aqueous lithium hydroxide (16.OmL1 16.0mmol)
was added in one portion to a stirred solution of the
compound of preparation 35 (4.75g, 7.26mmol) in
tetrahydrofuran (2OmL) at room temperature. The
reaction was stirred at room temperature for 24 hours
and 1M aqueous hydrochloric acid was added until pH
reached 1 - 2. Extracted with dichloromethane (1x200mL
then 2x50mL) and thecombined organic layers washed
with brine (2OmL), dried (magnesium sulphate) and the
solvent removed in vacuo to furnish the title compound
hydrochloride salt as an off-white foam, 4.8Og. 1H NMR
(400MHz, CD3OD) d -0.12 (3H, s), 0.06 (3H, s), 0.86
(9H, s), 1.23 (3H 1 d), 2.77 ( 1H, m), 3.03 ( 1H, m),
3.23 ( 1H, m), 3.45-3.60 (3H, m), 5.01 ( 1H1 m), 5.1 0
(4H, s), 6.64 (2H, m), 6.68 ( 1H1 m), 7.1 0 ( 1H, m),
7.15 ( 1H, s), 7.23 ( 1H, m), 7.27-7 .43 (1 1H, m).
LRMS: m/z APCI 640 [M+H+] . Preparation 45
ethylamino]-propyl}-phenyl)-acetic acid Palladium
hydroxide (350mg) was added in one portion to a
stirred solution of the compound of preparation 44
(3.5Og, 5.48mmol) and ammonium formate ( 1.8Og, 39.1
mmol) in ethanol (25OmL) at room temperature. The
reaction was 



heated under reflux for 45 minutes and allowed to cool
to room temperature. The reaction was filtered through
Arbocel(r) and the filtrate concentrated in vacuo to
furnish the title compound as a pale yellow solid,
2.3Og. 1H NMR (400MHz, CD3OD) d -0.06 (3H, s), 0.06
(3H, s), 0.86 (9H, s), 1.25 (3H, d), 2.81 ( 1H, m),
2.96 ( 1H, m), 3.15 ( 1H, m), 3.25 ( 1H, m), 3.43-3.55
(3H, m), 4.89 ( 1H, m), 6.24 ( 1H, m), 6.33 (2H, m),
7.06 ( 1H, m), 7.17 ( 1H, s), 7.19-7.28 (2H 1 m).
LRMS: m/z APCI 460 [M+H+] .Preparations 46 to 48, 55
to 65 and 73 to 76 were prepared from preparation 33
and the appropriate amine, using the method of
preparation 34. These compounds are of generic formula
and are listed in the table below. Preparations 49 to
54, 66 to 72 and 77 to 87 were prepared from
preparation 45 and the appropriate amine, using the
method of preparation 34. These compounds are of
generic formula and are listed in the table below.47
The compound was isolated as a white solid. 1H NMR
(400MHz 1 CD3OD) d -0.12 (3H, s), 0.00 (3H, s), 0.82
(9H, s), 1.01-1 .03 (6H, d), 2.60-2.84 (4H, m), 3.54
(2H, s), 4.37 (2H, s), 4.58-4.62 ( 1H, m), 6.17 ( 1H,
s), 6.28 (2H, s), 7.03 (1H, d), 7.08 ( 1H, s),
7.15-7.23 (4H, m), 7.32 (2H, d). LRMS: m/z
electrospray 647 [M+H+] . 48 The compound was isolated
as a white solid. 1H NMR (400MHz, CD3OD) d -0.13 (3H,
s), 0.00 (3H, s), 0.82 (9H, s), 1.05-1 .06 (6H, d),
2.65-2.83 (4H, m), 3.58 (2H1 s), 4.47 (2H, s),
4.58-4.63 (1H, m), 6.17 ( 1H, s), 6.29 (2H, s), 7.06 (
1H, d), 7.13 ( 1H, s), 7.1 8-7.30 (4H, m), 7.71-7.75
(1H1 t), 8.44-8.45 (1H, d). LRMS: m/z electrospray 564
[M+H+] . 49 The compound was isolated as a white
solid. 1H NMR (400MHz, CD3OD) d -0.18 (3H, s), 0.00
(3H, s), 0.81 (9H, s), 1.02 (3H, d), 2.60 (3H, m),
2.83 (2H, m), 3.51 (2H, s), 4.32 (2H, s), 4.58 ( 1H,
m), 6.17 ( 1H, s), 6.22 (2H, d), 7.20 (6H, m), 7.40
(2H, m). LRMS: m/z APCI 617 [M+H+] , 6 15 [M-H ] . 50
1H NMR (400MHz, CD3OD) d -0.1 5 (3H, s), 0.01 (3H, s),
0.85 (9H, s), 1.03 (3H, d), 2.58 (1H, m), 2.65 (2H,
m), 2.83 (2H, m), 3.53 (2H, s), 4.36 (2H, s), 4.59 (
1H, m), 6.16 ( 1H, m), 6.22 (2H, s), 6.98 (1H, m),
7.06 (1H, s), 7.13 ( 1H, m), 7.20 (6H, m). LRMS: m/z
APCI 549 [M+H+] , 547 [M-Hl.5 1 The compound was
isolated as a white foam. 1H NMR (400MHz, CD3OD) d
-0.15 (3H, s), 0.01 (3H, s), 0.85 (1 1H, m), 1.06 (3H,
d), 1.15 (3H, m), 1.42 ( 1H, m), 1.68 (5H, m), 2.55 (
1H, m), 2.65 (2H1 m), 2.88 (2H, m), 3.02 (2H, d), 3.46
(2H, s), 4.60 ( 1H, m), 6.1 5 ( 1H, m), 6.22 (2H, s),
6.98 ( 1H, m), 7.07 ( 1H, s), 7.10 (1H, m), 7.18 ( 1H,
m). LRMS: m/z APCI 555 [M+H+] , 553 [M-H]. 52 The
compound was isolated as a pale yellow foam. 1H NMR
(400MHz, CD3OD) d -0.15 (3H, s), 0.01 (3H s), 0.85
(9H1 s), 1.03 (3H, m), 2.58 (7H, m), 3.73 (1H1 m),
3.82 (3H1 m), 4.57 (1H, m), 4.68 (2H, m), 6.16 ( 1H1
m), 6.23 (2H1 m), 7.10 (8H1 m). LRMS: m/z APCl 575
[M+H+], 573 [M-H ] . 53 The compound was isolated as a
white foam. 1H NMR (400MHz 1 CD3OD) d -0.15 (3H, s),
0.01 (3H, s), 0.85 (9H1 s), 1.02 (3H 1 m), 2.58 (3H 1
m), 2.83 (5H1 m), 3.77 (2H1 m), 4.58 (3H 1 m), 6.15 (
1H1 m), 6.22 (2H, m), 6.98 (2H1 m), 7.07 (2H1 m), 7.20
(5H 1 m). LRMS: m/z APCI 563 [M+H+] , 561 [M-Hl. 



54 The compound was isolated as a white foam. 1H NMR
(400MHz 1 CD3OD) d -0.1 5 (3H, s), 0.01 (3H1 s), 0.86
(9H 1 s), 1.03 (3H 1 d), 2.55 ( 1H1 m), 2.64 (2H 1 m),
2.85 (2H1 m), 3.53 (2H 1 s), 4.35 (2H1 s), 4.59 (1H1
m), 6.15 ( 1H1 m), 6.22 (2H 1 s), 6.76 (2H1 m), 6.98
(1H1 m), 7.06 (4H1 m), 7.18 ( 1H1 m). LRMS: m/z APCI
565 [M+H+] , 563 [M-Hl.55 The compound was isolated as
a white solid. 1H NMR (400MHz, CD3OD) d -0.08 (3H, s),
0.04 (3H, s), 0.87 (9H, s), 1.10 (3H, s), 1.12 (3H,
s), 2.65 (3H, m), 2.90 ( 1H, m), 3.59 (2H, s), 4.47
(2H1 s), 4.64 ( 1H, m), 6.22 ( 1H1 m), 6.34 (2H, s),
7.09 ( 1H, m), 7.15 ( 1H, s), 7.25 (2H, m), 7.42 (2H
1d), 7.67 (2H, d). LRMS: m/z electrospray 588 [M+H+] ,
586 [M-H"] . 56 The compound was isolated as a white
solid. 1H NMR (400MHz, CD3OD) d -0.08 (3H, s), 0.04
(3H, s), 0.87 (9H, s), 1.09 (3H, s), 1. 1 1 (3H, s),
2.80 (4H, m), 3.59 (2H, s), 4.46 (2H, s), 4.64 ( 1H,
m), 6.22 (1H, m), 6.34 (2H, s), 7.10 ( 1H, d), 7.14 (
1H, s), 7.22 ( 1H, m), 7.27 (3H, m), 7.48 ( 1H, s).
LRMS: m/z electrospray 633 [M+H+] , 629 [M-H"] . 57
The compound was isolated as a white foam. 1H NMR
(400MHz, CD3OD) d -0.10 (3H, s), 0.05 (3H, s), 0.83
(9H1 s), 1.06 (3H, s), 1.08 (3H s), 2.65 (3H, m), 2.83
( 1H, m), 3.53 (2H, s), 4.37 (2H, s), 4.59 (1H, m),
6.18 ( 1H, s), 6.28 (2H 1 s), 7.03 ( 1H, d), 7.1 1 (
1H, s), 7.16 ( 1H, m), 7.27 (6H, m). LRMS: m/z
electrospray 563 [M+H+] . 58 The compound was isolated
as a white foam. 1H NMR (400MHz, CD3OD) d -0.10 (3H,
s), 0.01 (3H, s), 0.84 (9H, s), 1.06 (3H1 s), 1.08
(3H, s), 2.68 (3H 1 m), 2.84 ( 1H, m), 3.56 (2H, s),
4.43 (2H 1 s), 4.59 (1H, m), 6.18 (1H, m), 6.28 (2H,
s), 7.07 ( 1H, d), 7.12 ( 1H, s), 7.20 (5H, m), 7.37 (
1H, d). LRMS: m/z electrospray 597 [M+H+] .Peptides
derived from human BPLP protein, polynucleotides
coding for said peptides and antibodies directed
against said peptides The present invention relates to
peptides derived from human BPLP protein, as new
inhibitors of metallo-ectopeptidases. The present
invention also relates to polynucleotides coding for
said peptides and to antibodies directed against said
peptides. Furthermore, the present invention relates
to diagnostic and therapeutic uses of human BPLP
protein, peptides derived therefrom and mimetics
thereof, polypeptides coding for human BPLP protein or
peptides derived therefrom as well as antibodies
directed against BPLP protein or peptides derived
therefrom. In a genomic approach, an
androgen-regulated gene, which is predominantly
expressed in the submandibular gland (SMG) and
prostate of adult rats, has been identified
(Rosinski-Chupin et al., 1988 and European patent 0
394 424). The gene encodes a precursor protein,
submandibular rat protein (SMR-i) giving rise to three
structurally related peptides which are selectively
matured from the precursor in vivo by cleavage at
multibasic sites by a paired basic amino
acid-converting enzyme (Rougeot et al., 1994). In an
approach of post-genomic and physiomic, it was
established the molecular and functional bases
providing evidence for the existence in mammals of a
hormonal messenger of the intercellular communication,
i.e., the final mature peptide generated from SMRi
pre-prohormone: SMR1-Pentapeptide, named today
Sialorphin (of sequence QHNPR). Hence, sialorphin is
an exocrine and endocrine peptide-signal, whose
expression is under activational androgenic regulation
and secretion is evoked under adrenergic-mediated
response to environmental stress, in male rat (Rougeot
et al., 1997). The fact that, in sexually mature male
rat, the androgen-regulated sialorphin is acutely
secreted in response to environmental acute stress,
led to postulate that this signaling mediator might
play a role in some physiological and 



behavioral integration linked to the reproduction.
Thus the same authors investigated the effects induced
by sialorphin on the male sexual behavior pattern,
which included frequency and latency of mounts,
intromissions andejaculations, as well as socio-sexual
interactions. The data obtained showed that sialorphin
has the ability to modulate, at doses related to
physiological circulating levels, the male rat mating
pattern, i.e., exerting, in a dose-dependent manner, a
dual facilitative/inhibitory effect on the sexual
performance, while stimulating at all doses the
apparent sexual arousal or motivation. Thus it is
proposed that the endogenous androgen-regulated
sialorphin helps modulate the adaptative balance
between excitatory and inhibitory mechanisms serving
appropriate male rat sexual response, depending on the
context. International patent application WO 01/00221
describes the use of maturation products of SMR1 for
the treatment of impaired interpersonal and
behavioural disorders, including sexual defects.
Furthermore, these authors discovered that SMR1
maturation products recognize specific target sites in
organs that are deeply involved in the mineral ion
concentration. International patent application WO
98/37100 describes the therapeutic use of maturation
products of SMR1 for preventing or treating diseases
associated with a mineral ion imbalance in a human or
an animal body. In response to stressful contexts,
sialorphin is acutely released, rapidly distributed
and lasting taken up by its systemic
membrane-associated targets (Rougeot et al., 1997).
The authors have demonstrated that the major cell
surface molecule to which sialorphin binds in vivo is
the membrane-anchored metalloecto-endopeptidase, NEP
(Neutral Endopeptidase; Neprilysin EC 3.4.24.1 1), or
enkephalinase (Rougeot et al., 2003). Moreover,
sialorphin was shown to be a physiological antagonist
of the NEP activity ex vivo; and the direct
interaction of NEP and sialorphin assessed in an in
vitro assay using soluble purified renal NEP and
artificial fluorogenic DGNPA (Dansyl-Gly-(pNO2)Phe-
bAla) as substrate provided direct evidence that
sialorphin inhibited NEP activity (IC 50 of the
sialorphin: 0.6 mM). Sialorphin, is the first
physiological inhibitor of the NEP-enkephalinase
activity identified to date in rodent (Rougeot et al.,
2003 and European patent application EP 1 216 707).
NEP is located at the surface of cells in nervous and
systemic tissues, where it plays an important function
as an ectoenzyme catalyzing the postsecretory
processing or metabolism of a number of neuropeptides
and regulatorypeptides. The main physiologically
relevant substrates for NEP are the enkephalins,
substance P and atrial natriuretic peptide (ANP).
These mammalian signal peptides are involved in the
control of central and peripheral pain perception,
inflammatory phenomena, arterial tone and mineral
homeostasis. Their physiological importance and the
critical role of NEP ectoenzyme in modulating their
functional potency make it important to investigate
and know their possible protection by endogenous
inhibitors, from a physiological as well as a
physiopathological and therapeutic point of view. By
using different models of molecular and behavioral
pharmacology, the authors have shown that the
physiological mediator, sialorphin, prevents spinal
and renal NEP from breaking down its two
physiologically relevant substrates, Substance P and
Met-enkephalin in vitro. Sialorphin inhibited the
breakdown of substance P with an IC50 of 0.4-1 mM and
behaved as a competitive inhibitor of the
membrane-bound NEP that originates from nervous
tissues (spinal cord) or from systemically tissues
(kidney, bone, tooth, placenta, prostate, GSM,
intestine). In vivo, intravenous sialorphin elicited
potent antinociceptive responses in two behavioral rat
models of injury-induced acute and tonic pain, the
pin-pain test (mechanical algesia) and formalin test
(chemical algesia). The analgesia induced by
sialorphin required the activation of m- and d-opioid
receptors, consistent with the involvement of
endogenous opioid receptors in enkephalinergic
transmission. Indeed, these receptors are involved in
the transmission of the endogenous opioidergic signals
such as the enkephalins which are inactivated by NEP
and the aminopeptidase APN, and also of the exogenous
opiate, the morphine which interacts mainly with the
m-opioid receptor. It was concluded that the
sialorphin protects endogenous enkephalins released
following nociceptive stimuli by inhibiting
ecto-enkephalinases, in vivo, and thus potentialises
their analgesic effect. Otherwise, the endogenous
opioid system, in particular d-opioid-mediated
pathway, has also been linked to the etiology of
depressive behavior; for instance using a model of
analysis of behavioral despair (forced swim test), the
authors showed that sialorphin displays a
significative antidepressant activity in male rat.
Sialorphin is the first natural systemically active
regulator of NEP activity identified to date in
mammals. 



Furthermore, evidence was provided that it is a new
physiological modulator ofpain perception following
injury, and may be the progenitor of a new class of
therapeutic molecules, as putative novel
antinociceptive and antidepressive agents (Rougeot et
al., 2003 ; EP 1,343,519 and EP 1,343,520). The
powerful analgesic effect of sialorphin is associated
to its capacity to entirely protect the enkephalins
from inactivation by the enkephalin-degrading
ectoenzymes. In vivo, the enkephalins are inactivated
with an extraordinarily efficiency (within few
seconds) by the both ectopeptidases, NEP and APN. In
agreement, the first developed synthetic inhibitors,
which are either only NEP specific (such as Thiorphan)
or APN specific (such as Bestatin) exhibit a
nonsignificant or weak antinociceptive effect. Thus,
rat sialorphin is a physiological dual inhibitor of
NEP and APN metallo-ectopeptidases; furthermore, this
endocrine signal messenger of the adaptative response
to stress is a powerful inhibitor of painful
perception in rat and its analgesic effect is more
potent than that of synthetic dual NEP/APN inhibitors
such as kelatorphan, which have been developed
elsewhere by modeling methods. So, sialorphin is
remarkably adapted in terms of specificity and
bioavailability to the conformational and distributive
characteristics of its targets and as a consequence is
more effective from an integrative point of view.
Considering these observations, from a functional as
well as physiopathological and therapeutic point of
view, the biological importance of the functions
regulated by the rat sialorphin makes it crucial to
investigate and identify the endogenous functional
homologous of rat sialorphin in human. Sialorphin is
the only identified physiological systemically active
regulator of the membrane-bound enkephalinase activity
in mammals. This raises the question of the existence
of such endogenous NEP-ectopeptidase inhibitor in
human saliva and blood. No immunoreactive QHNPR
peptide (sialorphin) was detected in male human saliva
using highly sensitive and specific radioimmunoassay
(Rougeot et al., 1994). However, bibliographical data
let suppose the presence of low molecular weight
substances (< 3000 Da), inhibiting the NEP
ectopeptidase activity in human, notably in the human
saliva. Although this(ese) salivary component(s)
was(were) not biochemically characterized, a
gender-related difference was observed in the salivary
production of this(ese)inhibitor(s) of human
enkephalin-degrading ectoenzymes (Marini and Roda,
2000). Strikingly, the situation is very similar to
that one identified by the inventors in male rat,
wherein the submandibular gland and the saliva
represented the compartments of major synthesis and
secretion of sialorphin, respectively. The gene
encoding the SMR1 precursor of sialorphin belongs to a
multigene family whose members have been identified in
human. However, the stricto sensu homologous human
gene of rat SMR1 gene (VCSA1 coding for SMR1) was not
found in human (cDNA cloning and human genome
analysis). Furthermore, the inhibitory potency of rat
sialorphin against membrane-anchored human NEP, which
is expressed by human prostate cell lines (LNCaP),
exists but is about 10-fold lower than that obtained
against rodent NEP (rat, rabbit). This apparent
selectivity in the functional interaction between rat
sialorphin and NEP ectoenzyme is at least surprising
considering the fact that the rat and human NEP have
relatively high amino-acid sequence analogy (about 85
%). Otherwise, the characterization of the human genes
of the multigenic family to which belongs the gene
coding for the precursor of the rat sialorphin (SMR1),
revealed that it exists in human, several genes of
this family, among which three were characterized,
i.e., the genes hPB, hPBI and BPLP which are clustered
in the same chromosome region, q13-21 of Chromosome 4
(Isemura, 2000) (Isemura and Saitoh, 1997) (Dickinson
and Thiesse, 1996). The inventors have now identified
a new peptide that is considered as the functional
human homologous of the SMR1-pentapeptide sialorphin.
The numerous data collected by the inventors support
that the new peptide, of sequence QRFSR, derives from
the BPLP protein ("Basic Prolin-rich Lacrimal
Protein"). The human gene BPLP codes for a polypeptide
sequence of 201 aminoacids (with the potential signal
peptide of secretion) predicted from the cDNA cloned
and characterized by Dickinson and al. (Dickinson and
Thiesse, 1996). The gene BPLP is expressed in human
lacrimal and submandibular glands. In the annexed
sequence listing, SEQ ID No. 1 shows the cDNA sequence
coding for BPLP, and SEQ ID No. 2 shows the BPLP
aminoacid sequence.The inventors defined consensus
sites in the best conserved N-terminal region (between
the rat, mouse and human) of the secreted BPLP
protein, on the basis of the maturation processing of
rat sialorphin from the SMR1 precursor. For instance,
these consensus sites were defined as signal peptide 



cleavage sites in a region having the sequence
required for the signal peptidase and at paired basic
residues with R-R bonds recognized as processing
signal for paired basic amino acid-convertase. At such
consensus sites, the inventors then found out a
sequence QRFSR, structurally closely related to that
of rat QHNPR sialorphin. This peptide was synthesized
and analyzed for its capacity to inhibit the
degradation of the physiological NEP substrate, i.e.
substance P. This peptide was then identified as the
human functional homologous of sialorphin. The present
invention is drawn to peptides derived from human BPLP
protein, as new inhibitors of metallo-ectopeptidases.
More particularly, the present invention is drawn to
maturation products of the BPLP protein, in particular
the QRFSR peptide, as well as peptide derivatives and
mimetics thereof, useful to potentialise the effects
of neuroendocrine peptide messengers which control the
nociceptive transmission (e.g. enkephalins), the
well-being and/or the homeostatic exchanges of
Na/Pi/Ca/H 2O mainly (e.g. natriuretic peptides). The
present invention is also drawn to polynucleotides
coding for said peptides and peptide derivatives as
well as to antibodies directed against said peptides
and peptide derivatives thereof. Furthermore, the
present invention is drawn to diagnostic and
therapeutic uses of human BPLP protein, human BPLP
protein-derived peptides, and peptides derivatives and
mimetics thereof, as well as diagnostic and
therapeutic uses of polynucleotides coding for human
BPLP protein, human BPLP proteinderived peptides and
peptides derivatives thereof and of antibodies
directed against human BPLP protein, human BPLP
protein-derived peptides and peptide derivative
thereof. It should be understood that the peptides,
proteins, or nucleic acids of the invention are in
isolated or purified form.By " purified " and "
isolated " it is meant, when referring to a protein or
peptide (including antibodies) or a nucleotide
sequence, that the indicated molecule is present in
the substantial absence of other biological molecules.
The term "purified" as used herein preferably means at
least 75 % by weight, more preferably at least 85 % by
weight, more preferably still at least 95 % by weight,
and most preferably at least 98 % by weight, of
biological molecules of the same type are present. An
"isolated" or "purified" nucleic acid molecule which
encodes a particular polypeptide refers to a nucleic
acid molecule which is substantially free of other
nucleic acid molecules that do not encode the subject
polypeptide. However, the molecule may include some
additional bases or moieties which do not
deleteriously affect the basic characteristics of the
composition. Peptides For purposes of the invention, a
"peptide" is a molecule comprised of a linear array of
amino acid residues connected to each other in the
linear array by peptide bonds. Such linear array may
optionally be cyclic, i.e., the ends of the linear
peptide or the side chains of amino acids within the
peptide may be joined, e.g., by a chemical bond. Such
peptides according to the invention may include from
about three to about 500 amino acids, preferably from
about 3 to about 100 amino acids, and most preferably
from about 3 to about 50 amino acids and especially
from about 3 to 15 amino acids and may further include
secondary, tertiary or quaternary structures, as well
as intermolecular associations with other peptides or
other non-peptide molecules. Such intermolecular
associations may be through, without limitation,
covalent bonding (e.g., through disulfide linkages),
or through chelation, electrostatic interactions,
hydrophobic interactions, hydrogen bonding, ion-dipole
interactions, dipole-dipole interactions, or any
combination of the above. In these peptides, by
N-terminal cyclization/decyclization, GIp and GIn
interconvert. A subject of the present invention is a
peptide which is derived from human BPLP protein and
which has a modulatory, especially an inhibitory
activity on metallo-ectopeptidases."Derived from human
BPLP protein" means which comprises, consists
essentially of, or consists of a BPLP protein
fragment. In a preferred embodiment, said peptide
consists of 3 to about 150 amino acids. Most
preferably, said peptide consists of less than 100
amino acids. Particularly a subject of the present
invention is a maturation product of the BPLP protein
as well as peptide derivatives thereof. More
particularly, it is drawn to a peptide that is a
maturation product of the 



Basic Prolin-rich Lacrinal Protein (BPLP) or peptide
derivative of said maturation product, wherein the
peptide or peptide derivatives exhibits an inhibitory
property against a metallo-ectopeptidase, especially
NEP and/or APN, and more particularly NEP. A
"maturation product" is a peptide that is obtained
through clivage of the BPLP protein precursor by
natural maturases or prohormone converting enzymes, or
related mono or paired basic amino acid-cleaving
enzymes such as furin, PC convertases or PACE 4
(Seidah, 1995), for example. The peptides of the
invention include "peptide derivatives". The "peptides
derivatives" are peptides having amino acid
substitutions from a parent peptide, preferably from
one to two amino acid substitutions from a parent
peptide particularly when said parent peptide
comprises less than 15 amino acids and preferably less
than 10 amino acids, but retaining the binding
specificity and/or physiological activity of the
parent peptide. As used herein, "retaining the binding
specificity of the parent peptide" means being able to
bind to a monoclonal or polyclonal antibody that binds
to one of the BPLP maturation products or to the BPLP
maturation product receptor with an affinity that is
at least one-tenth, more preferably at least one-half,
and most preferably at least as great as that of one
of the peptides that are maturation products of BPLP.
Determination of such affinity is preferably conducted
under standard competitive binding immunoassay
conditions. "Retaining the physiological activity of
the parent peptide" means retaining the ability of any
one of the BPLP maturation peptides to bind and to
modulate the activity of a metallo-ectopeptidase,
especially NEP and/or APN, and more particularly NEP,
and so to optimize the local and systemic nociceptive,
inflammatory, anti-depressant, and/or ionhomeostatic
responses to stress. Determining whether such activity
is modulated is further described later in this
specification. The peptides of the invention include
peptides or peptide derivatives which comprise,
consist essentially of or consist of sequence
X1-X2-Arg-Phe-Ser-Arg, wherein X 1 represents H atom
or a Tyr aminoacid, X2 represents GIn or GIp when X 1
is H, or X2 represents GIn when X 1 is Tyr or Cys.
When the peptide of the invention comprises or
consists essentially of sequence X1-X2-Arg-Phe-Ser-
Arg, said sequence is the C-terminal part of the
peptide of the invention. Preferred peptides according
to the invention comprise, consist essentially of, or
consist of sequence QRFSR. More particularly a peptide
of the invention is the peptide that consists of
sequence QRFSR (SEQ ID No. 3). Another peptide of the
invention is the peptide that consists of sequence
YQRFSR (SEQ ID No. 4). Still another peptide of the
invention is the peptide that consists of sequence
CQRFSR. Throughout the text, GIp is pyroglutamate, Tyr
or Y is Tyrosine, GIn or Q is glutamine, Arg or R is
Arginine, Phe or F is Phenylalanine, Ser or S is
Serine, Cys or C for Cystine. The peptides according
to the present invention may be prepared in a
conventional manner by peptide synthesis in liquid or
solid phase by successive couplings of the different
amino acid residues to be incorporated (from the
Nterminal end to the C-terminal end in liquid phase,
or from the C-terminal end to the N-terminal end in
solid phase) wherein the N-terminal ends and the
reactive side chains are previously blocked by
conventional groups. For solid phase synthesis the
technique described by Merrifield may be used in
particular. Alternatively, the technique described by
Houbenweyl in 1974 may also be used.For more details,
reference may be made to WO 98/371 00. The peptides
according to the present invention may also be
obtained using genetic engineering methods. Preferred
mimetics, including peptidomimetics, retain the
binding specificity and/or physiological activity of
the parent peptide including peptide derivative, as
described above. As used herein, a "mimetic" is a
molecule that mimics some properties of the natural
peptides, preferably their binding specificity and
physiological activity. Preferred mimetics are
obtained by structural modification of peptides
according to the invention, preferably using unnatural



amino acids, D aminoacid instead of L aminoacid,
conformational restraints, isosteric replacement,
cyclization, or other modifications. Other preferred
modifications include without limitation, those in
which one or more amide bond is replaced by a
non-amide bond, and/or one or more amino acid side
chain is replaced by a different chemical moiety, or
one or more of the N-terminus, the Cterminus or one or
more side chain is protected by a protecting group,
and/or double bonds and/or cyclization and/or
stereospecificity is introduced into the amino acid
chain to increase rigidity and/or binding affinity.
Based on the crystal structure of the binding domain
of the metalloectopeptidase targeted by the peptide of
the invention, mimetics can also be obtained by means
of computer-assisted drug design development (Oefner
et al. (2000) ; Gomeni et al. (2001) ; Jones et al.
(2002) ; Kan (2002)). Still other preferred
modifications include those intented to enhance
resistance to enzymatic degradation, improvement in
the bioavailability in particular by nervous and gonad
tissues and more generally in the pharmacokinetic
properties and especially comprise : - protecting the
NH2 and COOH hydrophilic groups by esterification
(COOH) with lipophilic alcohols or by amidation (COOH)
and/or by acetylation (NH2) or added carboxyalkyl or
aromatic hydrophobic chain at the NH terminus ; -
retroinversion isomers of the CO-NH amide bonds or
methylation (or ketomethylene, methyleneoxy,
hydroxyethylene) of the amide functions ; -
substitution of L aminoacids for D aminoacids. All of
these variations are well known in the art. Thus,
given the peptide sequences disclosed herein, those
skilled in the art are enabled to design andproduce
mimetics having binding characteristics and/or
physiological activities similar to or superior to
such peptides (see e.g., Horwell et al., (1996 ) ;
Liskamp et al., (1994) ; Gante et al., (1994); Seebach
et al., (1996)). As used herein, the term
"BPLP-peptide" refers to BPLP protein, peptides
derived from BPLP, BPLP maturation peptides, and
peptides derivatives and mimetics, including
peptidomimetics, of the invention. The invention also
relates to a molecular complex comprising : - a
metallo-ectopeptidase receptor, especially a NEP
receptor or an APN receptor, especially a NEP
receptor, binding site of the BPLP-protein or
maturation products thereof, e.g. QRFSR ; - the
BPLP-protein or maturation products thereof, e.g.
QRFSR. Nucleic acids, methods of expression and
methods of detection The nucleic acids, also named
polynucleotides, such as DNA or RNA molecules, that
encode the peptides, including peptides derivatives,
defined above are also part of the invention, while
taking into account the degeneration of the genetic
code. Accordingly, the present invention provides
nucleic acids coding for peptides derived from human
BPLP protein, and peptides derivatives thereof.
Particularly, the present invention provides nucleic
acids coding for peptides which comprise, consist
essentially of, or consist of sequence X1-X2-
Arg-Phe-Ser-Arg as above defined. When the peptide of
the invention comprises or consists essentially of
sequence X1-X2-Arg-Phe-Ser-Arg, said sequence is the
C-terminal part of the peptide of the invention. In
preferred embodiments, the present invention provides
acid nucleic coding for peptides which comprise,
consist essentially of, or consist of sequence QRFSR.
In a most preferred embodiment, the present invention
provides a nucleic acid coding for QRFSR or a nucleic
acid coding for YQRFSR. The nucleic acids of the
invention include sequences that are hybridizable to
any of the above sequences or their complementary
sequences under standard hybridization conditions,
preferably conditions of high stringency. A nucleic
acid molecule is "hybridizable" to another nucleic
acid molecule, when a single stranded form of the
nucleic acid molecule can anneal to the othernucleic
acid molecule under the appropriate conditions of
temperature and solution ionic strength (see Sambrook
et al., 1989). The conditions of temperature and ionic
strength determine the "stringency" of the
hybridization. For preliminary screening for
homologous nucleic acids, low stringency hybridization
conditions, corresponding to a Tm (melting
temperature) of 55C, can be used, e.g., 5x SSC, 0.1 %
SDS, 0.25 % milk, and no formamide ; or 30 %
formamide, 5x SSC, 0.5 % SDS). Moderate stringency
hybridization conditions correspond to a higher Tm,
e.g., 40 % formamide, with 5x or 6x SCC. High
stringency hybridization conditions correspond to the
highest Tm, e.g., 50 % formamide, 5x or 6x SCC. SCC is
a 0.15 M NaCI, 0.015 M Na-citrate. Hybridization
requires that the two nucleic acids contain
complementary sequences, although depending on the 



stringency of the hybridization, mismatches between
bases are possible. The appropriate stringency for
hybridizing nucleic acids depends on the length of the
nucleic acids and the degree of complementation,
variables well known in the art. The greater the
degree of similarity or homology between two
nucleotide sequences, the greater the value of Tm for
hybrids of nucleic acids having those sequences. The
relative stability (corresponding to higher Tm) of
nucleic acid hybridizations decreases in the following
order: RNA:RNA, DNA:RNA, DNA:DNA. For hybrids of
greater than 100 nucleotides in length, equations for
calculating Tm have been derived (see Sambrook et al.,
supra, 9.50-9.51). For hybridization with shorter
nucleic acids, i.e., oligonucleotides, the position of
mismatches becomes more important, and the length of
the oligonucleotide determines its specificity (see
Sambrook et al., supra, 11.7-1 1.8). A minimum length
for a hybridizable nucleic acid is at least about 10
nucleotides ; preferably at least about 15
nucleotides. In a specific embodiment, the term
"standard hybridization conditions" refers to a Tm of
550C, and utilizes conditions as set forth above. In a
preferred embodiment, the Tm is 600C. In a more
preferred embodiment, the Tm is 650C. In a specific
embodiment, "high stringency" refers to hybridization
and/or washing conditions at 68C in 0.2 X SSC, at 42C
in 50 % formamide, 4 X SSC, or under conditions that
afford levels of hybridization equivalent to those
observed under either of these two conditions.The
present invention further relates to vectors for
cloning and/or expression comprising a nucleic acid
sequence of the invention and to host cell comprising
the nucleic acid of the invention or said vector, i.e.
a host cell wherein at least one of these vectors was
transferred. The expression vector according to the
invention comprises a nucleic acid sequence encoding a
peptide, including a peptide derivative, or protein of
the invention, said nucleic acid sequence being
operably linked to elements allowing its expression.
Said vector advantageously contains a promoter
sequence, signals for initiation and termination of
translation, as well as appropriate regions for
regulation of translation. Its insertion into the host
cell may be transient or stable. Said vector may also
contain specific signals for secretion of the
translated protein. These various control signals are
selected according to the host cell and may be
inserted into vectors which self-replicate in the
selected host cell, or into vectors which integrate
the genome of said host. Host cells may be prokaryotic
or eukaryotic, including but not limited to bacteria,
yeasts, plant cells, insect cells, mammalian cells,
including cell lines which are commercially available.
Preferred examples for host cells are COS-1 , HEK
cells, 293 cells, or CHO cells. A subject of the
present invention is also a method for producing a
recombinant BPLP-peptide, wherein said host cell is
transfected with said expression vector and is
cultured under conditions allowing the expression of a
BPLP-peptide. The transfection of the host cell may be
performed using any standard technique, such as
electroporation or phosphate calcium precipitation or
lipofectine(r). The protein or peptide can then be
collected and purified, by means of well-known
procedures for purification : the recombinant peptide
or protein may be purified from lysates or cell
extracts, from the supernatant of the culture medium,
by methods such as HPLC chromatography, immunoaffinity
techniques with specific antibodies, and the like. The
present invention further relates to methods of in
vitro prognosis and/or diagnosis wherein the nucleic
acid sequences of the invention or probes or primers
derived thereof are used to detect aberrant synthesis,
including abnormal high or low synthesis, or genetic
abnormalities at the BPLP gene level.The invention
thus provides an in vitro method for prognosis and/or
diagnosis of a condition involving an altered
production of BPLP or of any of its maturation
products, which method comprises detecting in a
biological sample of a test subject, an abnormality in
terms of quality and/or quantity in the BPLP gene or
in its transcript. The term "prognosis" refers to the
determination or confirmation of a likelihood of a
disease or condition to arise. The present invention
is more particularly directed to a method for
detecting an abnormality in the BPLP gene comprising
the steps of : - contacting a biological sample
containing DNA with specific oligonucleotides
permitting the amplification of all or part of the
BPLP gene, the DNA contained in the sample having
being rendered accessible, where appropriate, to
hybridization, and under conditions permitting a
hybridization of 



the primers with the DNA contained in the biological
sample ; - amplifying said DNA ; - detecting the
amplification products ; - comparing the amplified
products as obtained to the amplified products
obtained with a normal control biological sample, and
thereby detecting a possible abnormality in the BPLP
gene. The method of the invention can also be applied
to the detection of an abnormality in the transcript
of the BPLP gene, by amplifying the mRNAs contained in
a biological sample, for example by RT-PCR. Thus
another subject of the present invention is a method
for detecting an abnormality in the BPLP transcript,
as previously defined comprising the steps of: -
producing cDNA from mRNA contained in a biological
sample ; - contacting said cDNA with specific
oligonucleotides permitting the amplification of all
or part of the transcript of the BPLP gene, under
conditions permitting a hybridization of the primers
with said cDNA ; - amplifying said cDNA ; - detecting
the amplification products ; - comparing the amplified
products as obtained to the amplified products
obtained with a normal control biological sample, and
thereby detecting a possible abnormality in the
transcript of the BPLP gene.This comparison of the
amplified products obtained from the biological sample
with the amplified products obtained with a normal
biological sample is a quantitative comparison and/or
a qualitative comparison. In this latter case,
comparison can be carried out for example by specific
probe hybridization, by sequencing or by restriction
site analysis. One skilled in the art very well knows
the standard methods for analysing the DNA contained
in a biological sample and for diagnosing a genetic
disorder. Many strategies for genotypic analysis are
available. Preferably, one can use the DGGE method
(Denaturing Gradient Gel Electrophoresis), or the SSCP
method (Single Strand Conformation Polymorphism) for
detecting an abnormality in the BPLP gene. Such
methods are preferably followed by direct sequencing.
The RT-PCR method may be advantageously used for
detecting abnormalities in the BPLP transcript, as it
allows to visualize the consequences of a splicing
mutation such as exon skipping or aberrant splicing
due to the activation of a cryptic site. This method
is preferably followed by direct sequencing as well.
The more recently developed technique using DNA chip
can also be advantageously implemented for detecting
an abnormality in the BPLP gene. These methods for
detecting an abnormality in the BPLP gene, or in its
transcript, are particularly useful to identify
mutations that result in nonfunctional BPLP protein or
maturation products, and are advantageous for in vitro
prognosis and/or diagnosis of diseases, wherein the
BPLP gene is involved. Examples of such diseases are
diseases cited in the "therapeutic application"
section. Antibodies and methods of detection The
present invention further provides antibodies,
specifically directed against (i.e. that specifically
recognizes) the BPLP protein. The present invention
further provides antibodies, specifically directed
against (i.e. that specifically recognizes) the
peptides as above defined, including peptides
derivatives. Accordingly, the present invention
provides antibodies directed against peptides derived
from human BPLP protein, and peptide derivatives
thereof.More particularly, the present invention
provides antibodies directed against peptides which
comprise, consist essentially of, or consist of
sequence X1-X2-Arg-Phe-Ser-Arg as above defined. When
the peptide of the invention comprises or consists
essentially of sequence X1-X2-Arg-Phe-Ser-Arg, said
sequence is the C-terminal part of the peptide of the
invention. In preferred embodiments, the present
invention provides antibodies directed against (i.e.
that specifically recognize) peptides which comprise,
consist essentially of, or consist of sequence QRFSR.
In a most preferred embodiment, the present invention
provides antibodies directed against (i.e. that
specifically recognize) QRFSR or antibodies directed
against (i.e. that specifically recognize) YQRFSR or
antibodies directed against (i.e. that specifically
recognize) CQRFSR. The term "antibody" in its various
grammatical forms is used herein to refer to
immunoglobulin molecules and immunologically active
portions of immunoglobulin molecules, i.e., molecules
that contain an antibody combining site or paratope.
Exemplary antibody molecules are intact immunoglobulin
molecules, substantially intact immunoglobulin
molecules and portions of an 



immunoglobulin molecule, including those portions
known in the art as Fab, Fab1, F(ab')2 and F(v).
Antibodies that inhibit the interaction of a BPLP
maturation product or a peptide derivative thereof
with its receptor are more particularly useful.
Whereas polyclonal antibodies may be used, monoclonal
antibodies are preferred for they are more
reproducible in the long run. Procedures for raising
polyclonal antibodies are also well known. Typically,
such antibodies can be raised by administering the
protein or peptide, including conjugate peptide, of
the present invention subcutaneously to New Zealand
white rabbits which have first been bled to obtain
pre-immune serum. The antigens can be injected at a
total volume of 50 ml per site at ten different sites
or at least five different sites. The rabbits are then
bled five weeks after the first injection and
periodically boosted with the same antigen
administered subcutaneously at five fold lower
concentration than the primary injection at maximum
depending on quality of the immune response three
times every six weeks. A sample of serum is then
collected every 10 days after each boost. Polyclonal
antibodies are then recovered from the serum by
affinity chromatography using the correspondingantigen
to capture the antibody. This and other procedures for
raising polyclonal antibodies are disclosed in E.
Harlow, et. al., editors, Antibodies: A Laboratory
Manual, Cold Spring Harbor Laboratory, New York
(1988). A "monoclonal antibody" in its various
grammatical forms refers to a population of antibody
molecules that contain only one species of antibody
combining site capable of immunoreacting with a
particular epitope. A monoclonal antibody thus
typically displays a single binding affinity for any
epitope with which it immunoreacts. A monoclonal
antibody may therefore contain an antibody molecule
having a plurality of antibody combining sites, each
immunospecific for a different epitope, e.g. a
bispecific monoclonal antibody. Laboratory methods for
preparing monoclonal antibodies are well known in the
art (see, for example, Harlow et al., supra).
Monoclonal antibodies (Mabs) may be prepared by
immunizing a mammal, e.g. a mouse, rat, rabbit, goat,
human and the like, against the purified BPLP protein,
BPLP maturation products or peptide derivatives
thereof, including conjugated BPLP-peptides. The
antibody-producing cells in the immunized mammal are
isolated and fused with myeloma or heteromyeloma cells
to produce hybrid cells (hybridoma). The hybridoma
cells producing the monoclonal antibodies are used as
a source of the desired monoclonal antibody. While
Mabs can be produced by hybridoma culture, the
invention is not to be so limited. Also contemplated
is the use of Mabs produced by an expressing nucleic
acid cloned from a hybridoma. That is, the nucleic
acid expressing the molecules secreted by a hybridoma
can be transferred into another cell line to produce a
transformant. The transformant is genotypically
distinct from the original hybridoma but is also
capable of producing antibody molecules of this
invention, including immunologically active fragments
of whole antibody molecules, corresponding to those
secreted by the hybridoma. In addition, the literature
provides methods for forming chimeric antibodies,
humanized antibodies, single chain antibodies and the
like variations on a basic immunoreactive antibody
fragment. All of these are considered within the scope
of the invention insofar as a class and specificity of
antibody is disclosed and claimed, regardless of the
precise variant structure that one skilled in the art
may construct.The present invention further relates to
an in vitro method for diagnosis, prognosis or
determination of the evolution of a condition
involving an altered production (i.e. a decrease or an
increase of production in comparison to a control
subject) of BPLP or of any of its maturation products.
The method comprises detecting, or quantifying in a
biological sample of a test subject, a BPLP protein or
maturation products thereof, especially QRFSR,
compared with the same in a biological sample of a
control subject. Examples of such conditions are
diseases cited in the "therapeutic applications"
section. A "biological sample" is a fluid from a
subject, including serum, blood, spinal fluid,
cerebrospinal fluid, urine, milk, saliva or a tissue
extract or a tissue or organ biopsy such as brain,
spinal cord, bone tissue, kidney, prostate, placenta,
dental tissue, glandular mucosa of stomach, intestine,
salivary gland tissue, mammary glands, for example. "A
subject" or "a patient" is a vertebrate, e.g. a
mammal, preferably a human being, regardless of
his/her age, sex and general condition. Children and
infants are also encompassed. The test subject may be
asymptomatic, may be 



considered likely to develop the disease or condition.
Subjects with a suspicion of a target disorder or
subjects who have already shown symptoms of the
disease or condition can also be tested. The "control
subject" may be a healthy subject or a subject without
any apparent disorder that can involve the BPLP
protein or one of its maturation products. In order to
determine the evolution of a condition involving the
BPLP protein or one of its maturation products, it may
be very useful to test a subject for the expression of
BPLP protein or a maturation products thereof, and to
monitor the effect of a drug or the spreading of the
condition, by testing him/her a second time, e.g. a
few weeks later. In that case the results of the
second test are compared with the results of the first
test, and in general also with the results obtained
with a "healthy" subject. The "control subject" then
refers either to the same test subject or to a
"healthy subject". The term "diagnosis" refers to the
determination or the confirmation of a disease or
condition in a subject.The term "prognosis" refers to
the determination or confirmation of a likelihood of a
disease or condition to arise. The "expression or
production of a BPLP protein or a maturation product
thereof" may be determined by assaying the BPLP
protein or a maturation products thereof. Such assay
methods comprise contacting a biological sample with a
binding partner capable of selectively interacting
with a BPLP protein or maturation products thereof,
especially QRFSR1 present in the sample. The binding
partner is generally an antibody, that may be
polyclonal or monoclonal, preferably monoclonal.
Methods for producing antibodies as described above in
accordance with therapy can also be easily adapted to
produce antibodies useful for the diagnostic or
prognostic methods according to the invention. For
example, the presence or production of BPLP protein or
of any of its maturation products, or a mutated form
of the protein or of the maturation product, can be
detected by incubating a biological sample with an
antibody that specifically recognizes the BPLP protein
or an antibody that specifically recognizes a
maturation product thereof, especially QRFSR, e.g.
using standard electrophoretic and liquid or solid
immunodiagnostic techniques, including immunoassays
such as competition, direct reaction, or sandwich type
assays. Such assays include, but are not limited to,
Western blots; agglutination tests; enzyme-labeled and
mediated immunoassays, such as ELISAs; biotin/avidin
type assays; radioimmunoassay such as those using
radioiodinated or tritiated BPLP protein or any of its
maturation products, especially QRFSR ;
immunoelectrophoresis; immunoprecipitation, etc. The
reactions generally include revealing labels such as
fluorescent, chemiluminescent, radioactive, enzymatic
labels or dye molecules, or other methods for
detecting the formation of a complex between the
antigen and the antibody or antibodies reacted
therewith. The aforementioned assays generally involve
separation of unbound BPLP protein or unbound
maturation products thereof, especially unbound QRFSR,
from the bound BPLP protein or maturation products,
especially QHNPR, to the specific antibody which is
immobilized on a solid phase. Solid supports which can
be used in the practice of the invention include
supports such as nitrocellulose(e.g., in membrane or
microtiter well form); polyvinylchloride (e.g., sheets
or microtiter wells); polystyrene latex (e.g., beads
or microtiter plates); polyvinylidine fluoride;
diazotized paper; nylon membranes; activated beads,
magnetically responsive beads, and the like. Thus, in
one particular embodiment, the presence of bound BPLP
protein or maturation products thereof, especially
QRFSR, from a biological sample can be readily
detected using a secondary binder comprising another
antibody, that can be readily conjugated to a
detectable enzyme label, such as horseradish
peroxidase, alkaline phosphatase or urease, using
methods known to those of skill in the art. An
appropriate enzyme substrate is then used to generate
a detectable signal, such as a chromogenic or
fluorogenic signal for example. In other related
embodiments, competitive-type ELISA techniques can be
practiced using methods known to those skilled in the
art. The above-described assay reagents, including the
antibodies, can be provided in kits, with suitable
instructions and other necessary reagents, in order to
conduct immunoassays as described above. The kit can
also contain, depending on the particular immunoassay
used, suitable labels and other packaged reagents and
materials (i.e. wash buffers and the like). Standard
immunoassays, such as those described above, can be
conducted using these 



kits. Gene therapy In accordance with the present
invention, the modulation of the membrane
metallopeptidase activity may be achieved by modifying
(i.e. increasing or decreasing) the amount of BPLP
protein, maturation products thereof in the cells of a
patient and release therefrom, or expressing and
possibly releasing a peptide, including peptide
derivative, as defined above. Increasing of the amount
of BPLP protein or maturation products thereof in the
cells of a patient and possibly release therefrom,
expressing and possibly releasing a peptide as defined
above including a peptide derivative, may be performed
by transfecting the cells with BPLP expressing vector
or a vector that expresses a BPLP protein, a BPLP
maturation product or a peptide as defined above,
including a peptide derivative, e.g. in the form of a
naked DNA or as a viral vector.Preferably, the nucleic
acid of this invention forms part of a vector. Such
vector is a nucleic acid comprising a coding sequence
operatively associated with sequences that control
expression of the protein or peptide in a cell
transfected with the vector. The use of such a vector
indeed makes it possible to improve the administration
of the nucleic acid into the cells of the subject and
especially to the cells to be treated, and also to
increase its stability in the said cells, which makes
it possible to obtain a durable therapeutic effect.
Furthermore, it is possible to introduce several
nucleic acid sequences into the same vector, which
also increases the efficacy of the treatment. The
vector used may be of diverse origin, as long as it is
capable of transforming animal cells, preferably human
cells. In a preferred embodiment of the invention, a
viral vector is used which can be chosen from
adenoviruses, retroviruses, adeno-associated viruses
(AAV), lentivirus, herpes virus, cytomegalovirus
(CMV), vaccinia virus and the like. Vectors derived
from adenoviruses, retroviruses or AAVs, HIV-derived
retroviral vectors, incorporating heterologous nucleic
acid sequences have been described in the literature.
The present invention therefore also relates to any
recombinant virus comprising, inserted into its
genome, nucleic acid sequence that encodes the BPLP
protein, a BPLP maturation product or a peptide as
defined above, including a peptide derivative.
Advantageously, the recombinant virus according to the
invention is a defective virus, devoid of at least the
sequences necessary for the replication of the said
virus in the infected cell. It is particularly
advantageous to use the nucleic acid sequences of the
invention in a form incorporated in an adenovirus, an
AAV or a defective recombinant retrovirus. Targeted
gene delivery is described in International Pat.
Publication WO 95/28494, published October 1995.
Alternatively, the vector can be introduced in vivo by
lipofection. For the past decade, there has been
increasing use of liposomes for encapsulation and
transfection of nucleic acids in vitro. Information
regarding liposome is provided in the "pharmaceutical
composition" section of the present application as
well.It is also possible to introduce the vector in
vivo as a naked DNA plasmid. Naked DNA vectors for
gene therapy can be introduced into the desired host
cells by methods known in the art, e.g., transfection,
electroporation, microinjection, transduction, cell
fusion, DEAE dextran, calcium phosphate precipitation,
Lipofectamine(r), use of a gene gun, or use of a DNA
vector transporter. Pharmaceutical compositions The
BPLP-peptides (that is to say the BPLP protein,
peptides derived from BPLP, maturation products,
peptides defined above, including peptide derivatives
and mimetics), or the nucleic acids that encode such
BPLP-peptides and antibodies against said
BPLP-peptides can be formulated in pharmaceutical
compositions in association with a pharmaceutically
acceptable carrier. For instance the pharmaceutical
compositions are suitable for a topical, oral,
sublingual, parenteral, intranasal, intravenous,
intramuscular, subcutaneous, transcutaneous or
intraocular administration and the like. A subject
matter of the invention is also a pharmaceutical
composition comprising a polymer of said BPLP-peptide
or mimetic thereof. Preferably, the nucleic acid forms
part of a vector expressing said nucleic acid.
Preferably, the pharmaceutical compositions contain
vehicles which are pharmaceutically acceptable for a
formulation capable of being injected. The suitable
pharmaceutical compositions may be in particular
isotonic, 



sterile, saline solutions (monosodium or disodium
phosphate, sodium, potassium, calcium or magnesium
chloride and the like or mixtures of such salts), or
dry, especially freeze-dried compositions which upon
addition, depending on the case, of sterilized water
or physiological saline, permit the constitution of
injectable solutions. The doses of BPLP-peptide,
antibodies or nucleic acid used for the administration
can be adapted as a function of various parameters,
and in particular as a function of the mode of
administration used, of the relevant pathology, or
alternatively of the desired duration of treatment.To
prepare pharmaceutical compositions for peptide
therapy, an effective amount of the BPLP-peptide may
be dissolved or dispersed in a pharmaceutically
acceptable carrier or aqueous medium. Examples of
pharmaceutical formulations are provided hereafter.
Pharmaceutical compositions comprise an effective
amount of the BPLPpeptide, nucleic acid or antibodies,
in a pharmaceutically acceptable carrier or aqueous
medium. "Pharmaceutically" or "pharmaceutically
acceptable" refer to molecular entities and
compositions that do not produce an adverse, allergic
or other untoward reaction when administered to an
animal, including a human, as appropriate. As used
herein, a "pharmaceutically acceptable carrier"
includes any and all solvents, dispersion media,
coatings, antibacterial and antifungal agents,
isotonic and absorption delaying agents and the like.
The use of such media and agents for pharmaceutical
active substances is well known in the art. Except
insofar as any conventional media or agent is
incompatible with the active ingredient, its use in
the therapeutic compositions is contemplated.
Supplementary active ingredients can also be
incorporated into the compositions. The pharmaceutical
forms suitable for injectable use include sterile
aqueous solutions or dispersions ; formulations
including sesame oil, peanut oil or aqueous propylene
glycol ; and sterile powders for the extemporaneous
preparation of sterile injectable solutions or
dispersions. In all cases, the form must be sterile
and must be fluid to the extent that easy
syringability exists. It must be stable under the
conditions of manufacture and storage and must be
preserved against the contaminating action of
microorganisms, such as bacteria and fungi. Solutions
of the active compounds as free base or
pharmacologically acceptable salts can be prepared in
water suitably mixed with a surfactant, such as
hydroxypropylcellulose. Dispersions can also be
prepared in glycerol, liquid polyethylene glycols, and
mixtures thereof and in oils. Under ordinary
conditions of storage and use, these preparations
contain a preservative to prevent the growth of
microorganisms.The carrier can also be a solvent or
dispersion medium containing, for example, water,
ethanol, polyol (for example, glycerol, propylene
glycol, and liquid polyethylene glycol, and the like),
suitable mixtures thereof, and vegetables oils. The
proper fluidity can be maintained, for example, by the
use of a coating, such as lecithin, by the maintenance
of the required particle size in the case of
dispersion and by the use of surfactants. The
prevention of the action of microorganisms can be
brought about by various antibacterial and antifungal
agents, for example, parabens, chlorobutanol, phenol,
sorbic acid, thimerosal, and the like. In many cases,
it will be preferable to include isotonic agents, for
example, sugars or sodium chloride. Prolonged
absorption of the injectable compositions can be
brought about by the use in the compositions of agents
delaying absorption, for example, aluminium
monostearate and gelatin. Sterile injectable solutions
are prepared by incorporating the active compounds in
the required amount in the appropriate solvent with a
variety of the other ingredients enumerated above, as
required, followed by filtered sterilization.
Generally, dispersions are prepared by incorporating
the various sterilized active ingredients into a
sterile vehicle which contains the basic dispersion
medium and the required other ingredients from those
enumerated above. In the case of sterile powders for
the preparation of sterile injectable solutions, the
preferred methods of preparation are vacuum-drying and
freeze-drying techniques which yield a powder of the
active ingredient plus any additional desired
ingredient from a previously sterile-filtered solution
thereof. Upon formulation, solutions will be
administered in a manner compatible with the dosage
formulation and in such amount as is therapeutically
effective. The formulations are easily administered in
a variety of dosage forms, such as the type of
injectable solutions described above, but drug release
capsules and 



the like can also be employed. For parenteral
administration in an aqueous solution, for example,
the solution should be suitably buffered if necessary
and the liquid diluent first rendered isotonic with
sufficient saline or glucose. These particular aqueous
solutions are especially suitable for intravenous,
intramuscular, subcutaneous and intraperitoneal
administration. In this connection, sterile aqueous
media which can be employed will be known to those of
skill in the art in light of thepresent disclosure.
For example, one dosage could be dissolved in 1 ml of
isotonic NaCI solution and either added to 1000 ml of
hypodermoclysis fluid or injected at the proposed site
of infusion, (see for example, "Remington's
Pharmaceutical Sciences" 15th Edition, pages 1035-1038
and 1570-1580). Some variation in dosage will
necessarily occur depending on the condition of the
subject being treated. The person responsible for
administration will, in any event, determine the
appropriate dose for the individual subject. The
BPLP-peptide of interest may be formulated within a
therapeutic mixture to comprise about 0.0001 to 100
milligrams, or about 0.001 to 0.1 milligrams, or about
0.1 to 1.0 or even about 1 milligram to 10 milligrams
or even about 10 to 100 milligrams per dose or so.
Multiple doses can also be administered. Preferred
dosages are from about 0.1 mg/kg to about 1 mg/kg,
more preferably from about 1 mg/kg to about 100 mg/kg,
and most preferably from about 10 mg/kg to about 100
mg/kg. In addition to the formulations for parenteral
administration, such as intravenous or intramuscular
injection, other pharmaceutically acceptable forms
include, e.g. tablets or other solids for oral
administration ; liposomal formulations; time release
capsules ; and any other form currently used,
including creams. Other routes of administration are
contemplated, including nasal solutions or sprays,
aerosols or inhalants, or vaginal or rectal
suppositories and pessaries or cream, and long-acting
delivery polymers. In certain embodiments, the use of
liposomes and/or nanoparticles is contemplated for the
introduction of BPLP-peptide agents, as well as
nucleic acid vectors or antibodies into host cells.
The invention also relates to pharmaceutical
compositions above defined further comprising a second
pharmaceutical agent that acts synergistically with
BPLP-peptide. Therapeutic applications The
BPLP-peptides described above, antibodies against said
BPLPpeptides or nucleic acids coding for said
BPLP-peptides are useful in the prevention or
treatment of diseases or disorders, wherein a
modulation of theactivity of a membrane
metallo-ectopeptidase is sought, more particularly a
membrane-zinc metallopeptidase, such as NEP and APN.
Natural NEP substrates are mainly the peptide hormones
: Enkephalins, Substance P, Bradykinin, Angiotensin Il
and Atrial Natriuretic Peptide which play key role in
the control of central and peripheral pain perception,
inflammatory phenomena, mineral exchange and/or
arterial tone (Roques et al., 1993). More
particularly, neutral endopeptidase, NEP 24-1 1, is
distributed both in nervous and peripheral tissues of
mammals, and in the periphery it is particularly
abundant in the kidney and placenta. In these tissues
the cell-surface metallopeptidase NEP participates in
the postsecretory processing and metabolism of
neuropeptides, systemic immunoregulatory peptides and
peptidehormones. By controlling the active levels of
circulating or secreted regulatory peptides, NEP
modulates their physiological receptor-mediated
action. Hence, the membrane-anchored NEP is involved
in regulating the activity of : potent vasoactive
peptides such as Substance P, Bradykinin (BK), Atrial
Natriuretic peptide (ANP), and Angiotensin Il (All) ;
potent inflammatory/immunoregulatory peptides such as
Substance P and BK and fMet-Leu-Phe (fMLP) ; potent
opioid neuropeptides such as Met and Leu-Enkephalins
(Enk) and potent mineral exchange and fluid
homeostasis regulatory peptides such as ANP, C-type
Natriuretic Peptide (CNP) and B-type Natriuretic
Peptide (BNP). However the levels of these peptides
are changed through the NEP-induced
formation/degradation only in regions where they are
tonically released or where their release is triggered
by a stimulus. From an integrative point of view, the
NEP biological activity is to control the active
levels of peptidergic signals involved in arterial
tension regulation, in inflammatory phenomena and in
water-mineral homeostasis, as well as, in the control
of pain processing. From a clinical point of view,
this substantiates the fact that NEP is an important
drug target in various disease states. For example, by
inhibiting NEP, thereby increasing the levels and
duration of action of central or 



peripheral endogenous opioids, an analgesic effect or
an anti-depressant effect could be obtained, or by
inhibiting endogenous All formation and substance P,
BK and ANP inactivation, antihypertensive, natriuretic
and diuretic agents could be obtained. The main
advantage of modifying the concentrations of
endogenouspeptides by use of NEP inhibitors is that
the pharmacological effects are induced only at
receptor stimulated by the natural effectors, and are
critically dependent on the tonic or stimulus-evoked
release of the natural effectors happening upon
environmental, behavioral and physiopathological
stressful situations (Roques et al, 1993). Examples of
mammalian membrane metallopeptidases besides NEP are
ECE (Endothelin-Converting Enzymes), in particular
ECE1 and ECE2, the erythrocyte cell-surface antigen
KELL and the product of PEX gene associated with
X-linked hypophosphatemic rickets, as well as ACE
(Angiotensin Converting Enzyme) and APN
(Aminopeptidase N). Inhibition of ACE and/or ECE has a
significant application in the treatment of
hypertension and the prevention and treatment of
atherosclerosis. Inhibition of APN in conjunction with
NEP has significant application in the treatment of
pain and depression. Inhibition of related membrane
metallopeptidases has therapeutic effects in the
treatment of tumors, namely ovarian, colorectal,
brain, lung, pancreas, gastric and melanoma cancers,
and reducing the incidence of metastasis,
atherosclerosis and/or hypertension. Inhibitions of
related membrane metallopeptidases has also
therapeutic effects in pain controlling. Such
antinociceptive effects on acute pain are analgesic
effects but also effects on chronic inflammatory pain
such as arthritis or inflammatory bowel disease.
Furthermore, inhibition of bacterial or viral
metallopeptidase is expected to have anti-infection
effects. Metallopeptidases playing an important role
in pathogen host tissue invasion and immunological and
inflammatory processes, for example those of
Streptococcus pyogenes, Pseudomonas aeruginosa,
Porphyromonas gingivalis and Legionella pneumophila.
Furthermore, bacterial metallopeptidases, especially
zincmetallopeptidases play an important role in the
diseases caused by proteolytic toxins, such as the
toxins of B. anthracis (Anthrax Lethal factor) and the
neurotoxins of C. tetanum and botulinum. Other
metallopeptidases play an important role in various
infections such as infections caused by HIV (FR 2 707
169).The importance of proteinase inhibitors for the
treatment of bacterial or viral diseases may be found
in J. Potempa and J. Travis. The different roles of
metallopeptidases are disclosed in Turner et al, 2001
; Kenny et al, 1977 ; Kenny et al, 1987 ; Beaumont et
al, 1996. One object of the present invention is the
use of the above described therapeutic peptides or
nucleic acids as analgesic agents or anti-depressant
agents by inhibiting NEP and APN at peripheral, spinal
and/or supraspinal levels and thereby increasing the
levels and duration of action of central or peripheral
endogenous opioids, including enkephalins. The
prevention or treatment of pain, especially acute and
chronic pain, visceral inflammatory and neuropathic
pain, is contemplated. The prevention or treatment of
any hydro-mineral imbalance is also an aim of the
invention. Among target disorders one may cite bone,
teeth, kidney, parathyroid, pancreas, intestine,
stomach mucosa, prostate, and salivary gland disorders
that are caused by hydro-mineral imbalance. In
particular, the disorder may be selected from the
group consisting of hyper or hypo-parathyroid ism,
osteoporosis, pancreatitis, submandibular gland
lithiasis, nephrolithiasis and osteodystrophy. The
prevention or treatment of impaired interpersonal and
behavioural disorders is of further interest. Various
mental disorders are described in WO 02/051434. In
particular the invention is drawn at any disorder
selected from the group consisting of avoidance
disorder, decreased awareness disorder, autistic
disorder, attention deficit hyperactivity disorder,
arousal disorder, hospitalism, impaired interpersonal
functioning and relationship to the external world,
schizoid personality disorder, schizophrenia,
depressive disorder, decreased interest in
environment, impaired social activity linked to
sexuality, and impaired sexual behaviour, including
untimely ejaculation and hyperactive sexual. Diseases
wherein a modulation of a membrane metallopeptidase is
sought also include hypertension, aterosclerosis,
tumor, inflammatory arthritis and bowel 



disease.Treatment of infections is also encompassed.
Especially, the importance of proteinase inhibitors
for the treatment of bacterial or virai diseases may
be found in J. Potempa and Travis. The BPLP-peptides,
antibodies or nucleic acids described above are also
useful for controlling immuno-inflammatory responses.
The BPLP-peptides, antibodies or nucleic acids as
defined above are also useful as a natriuretic agent
or a diuretic agent. Another object of the present
invention is the use of the above described peptides
or nucleic acids as a substitute in the treatment of
drug abuse, notably morphine drug abuse. Indeed,
studies have suggested that the vulnerability to drug
abuse and the development of reward and drug
dependence is at least in part, a result of
pre-existent or induced modifications and/or defect of
the endogenous opioid system. In this regard, using
BPLP-peptide or nucleic acid to potentiate the effects
of endogenous enkephalins will reduce the various
side-effects (somatic signs of withdrawal) produced by
interruption of chronic morphine or heroin
administration. According to the invention, reducing
the inhibitory effect of the BPLPpeptides on NEP may
be desired, e.g. by using an antibody against the BPLP
protein or peptides. This enhancement of NEP activity
is particularly advantageous in the treatment of
neurodegenerative diseases such as a disease or
disorder associated with amyloidosis. Indeed it has
been shown that inhibitors of neprilysin (a neutral
endopeptidase, NEP or enkephalinase) by synthetic
inhibitor, raises amyloid b levels (Newell et al,
2003). Leissring et al, 2003 further reported that
transgenic overexpression of neprilysin in neurons
significantly reduces brain Ab levels, retards or
completely prevents amyloid plaque formation and its
associated cytopathology, and rescues the premature
lethality present in amyloid precursor protein
transgenic mice. A disease or disorder is associated
with amyloidosis when amyloid deposits or amyloid
plaques are found in or in proximity to tissues
affected by the disease, or when the disease is
characterized by overproduction of a protein that is
or can become insoluble. The amyloid plaques may
provoke pathologicaleffects directly or indirectly by
known or unknown mechanisms. Examples of amyloid
diseases include, but are not limited to, systemic
diseases, such as chronic inflammatory illnesses,
multiple myeloma, macroglobulinemia, familial amyloid
polyneuropathy (Portuguese) and cardiomyopathy
(Danish), systemic senile amyloidosis, familial
amyloid polynephropathy (Iowa), familial amyloidosis
(Finnish), Gerstmann-Straussler-Scheinker syndrome,
familial amyloid nephropathy with urticaria and
deafness (Muckle-Wells syndrome), medullary carcinoma
of thyroid, isolated atrial amyloid, and
hemodialysis-associated amyloidosis (HAA); and
neurodegenerative diseases. The term
"neurodegenerative disease" refers to a disease or
disorder of the nervous system, particularly involving
the brain, that manifests with symptoms characteristic
of brain or nerve dysfunction, e.g., short-term or
long-term memory lapse or defects, dementia, cognition
defects, balance and coordination problems, and
emotional and behavioral deficiencies. The present
invention is more particularly concerned with
neurodegenerative diseases that are associated with
amyloidosis. Such diseases are "associated with
amyloidosis" when histopathological (biopsy) samples
of brain tissue from subjects who demonstrate such
symptoms would reveal amyloid plaque formation. As
biopsy samples from brain, especially human brain, are
obtained with great difficulty from living subjects or
might not be available at all, often the association
of a symptom or symptoms of neurodegenerative disease
with amyloidosis is based on criteria other than the
presence of amyloid deposits, such as plaques or
fibrils, in a biopsy sample. In a specific embodiment,
according to the present invention the
neurodegenerative disease is Alzheimer's disease (AD).
In other embodiments, the disease may be the rare
Swedish disease characterized by a double KM to NL
mutation in amyloid precursor protein (APP) near the
amino-terminus of the bAP portion of APP. Another such
disease is hereditary cerebral hemorrhage with
amyloidosis (HCHA or HCHWA)-Dutch type. Other such
diseases known in the art and within the scope of the
present invention include, but are not limited to,
sporadic cerebral amyloid angiopathy, hereditary
cerebral amyloid angiopathy, Down's syndrome,
Parkinson-dementia of Guam, and age-related
asymptomatic amyloid angiopathy.In a further aspect,
the neurodegenerative disease is a subacute spongiform
encephalopathy, such as but not limited to, scrapie,
Creutzfeldt-Jakob 



disease, Gerstmann-Straussler disease, kuru, chronic
wasting disease of muledeer and elk, bovine spongiform
encephalopathy of cattle, and mink transmissible
encephalopathy. The invention further relates to the
use of an agent that modulates the interaction between
endogenous BPLP protein or maturation product, e.g.
QRFSR, and a membrane metallopeptidase for the
preparation of a therapeutic composition for
preventing or treating diseases wherein a modulation
of the activity of said membrane metallopeptidase is
sought. Screening methods The methods that allow a
person skilled in the art to select and purify
candidate compounds that bind to the same targets and
have an agonist or an antagonist biological activity
of the BPLP protein or maturation products thereof,
e.g. the QRFSR peptide, are described hereunder. The
candidate compound may be a protein, a peptide, a
hormone, an antibody or a synthetic compound which is
either a peptide or a non peptidic molecule, such as
any compound that can be synthesized by the
conventional methods of organic chemistry. The
invention provides an in vitro method for screening
compounds for their ability to bind to the NEP binding
site for the BPLP protein or a maturation product
thereof, e.g. the QRFSR peptide, comprising the steps
of: a) incubating a candidate compound with a NEP
expressing cell, in the presence of the BPLP protein
or a maturation product thereof, e.g. the QRFSR
peptide, or any peptide retaining the binding
specificity or the physiological activity of BPLP
protein or of its maturation products, e.g. the
peptide YQRFSR; b) determining the ability of the
candidate compound to compete with the BPLP protein or
a maturation product thereof, e.g. the QRFSR peptide
or with the peptide retaining the binding specificity
or the physiological activity of BPLP protein or of
its maturation products, e.g. the peptide YQRFSR, for
binding to NEP.Binding assays of the candidate
compound are generally performed at 40C to 25C or 37C.
The NEP expressing cell may be in a cell culture, such
as a confluent target cell culture monolayer, or a
target organ specimen or a tissue sample (e.g.
cryosections, slices, membrane preparations or crude
homogenates) that contains NEP binding sites for the
BPLP protein or a maturation product thereof, e.g. the
QRFSR peptide. A preferred tissue sample that is used
in the screening methods according to the present
invention is a membrane preparation or slices of
spinal cord from a mammal, a tissue known to be
appropriated for NEP activity measurement. Other
preferred tissue samples that can be used in the
screening methods according to the present invention
are all peripheral tissue preparations that are known
to be enriched in NEP-peptidase and/or to be targets
for the BPLP protein or a maturation product thereof,
e.g. the QRFSR peptide. For example one may use mammal
renal outer medulla, placenta, testis, prostate and
bone. For example, such a procedure can be applied to
tissues and/or cells of mouse, rat or human origin or
cell lines transfected with metallo-ectopeptidase
cDNA, in particular NEP cDNA, especially human NEP
cDNA. The BPLP-protein or maturation product thereof
(or the peptide that retains the binding specificity
or the physiological activity of the BPLP protein or
of its matured products) is preferably labeled, e.g.
by a radioactive (32P, 35S, 3H, 125I etc..) or
non-radioactive label (digoxigenin, CyDye-europium,
fluorescein etc.). It is then incubated with the NEP
expressing cell during a time sufficient and under
conditions for the specific binding to take place. The
label specifically bound to the cell may then be
quantified in the presence of various concentrations
of said candidate compound, for example from Kr 10 to
1(T5 M. Accordingly, the present invention further
provides a process for screening a compound that
specifically bind to the NEP binding sites for the
BPLP protein, or maturation product thereof comprising
the steps of : a) preparing a cell culture or
preparing an organ specimen or a tissue sample (such
as cryosections or slices or membrane preparations or
crudehomogenates) containing NEP binding sites for the
BPLP protein or maturation products thereof ; b)
adding the candidate compound to be tested in
competition with halfsaturation concentration of
labeled protein or maturation product thereof (or a
peptide that retains the binding specificity or the
physiological activity of the BPLP protein or of its
matured products) ; 



c) incubating the cell culture, organ specimen or
tissue sample of step a) in the presence of the
candidate compound during a time sufficient and under
conditions for the specific binding to take place ; d)
quantifying the label specifically bound to the cell
culture, organ specimen or tissue sample in the
presence of various concentrations of candidate
compound (preferably 10 10 to 10~5 M). In said above
process, a half saturating concentration is the
concentration of the labeled BPLP protein or
maturation product thereof, e.g. the QRFSR peptide (or
the peptide that retains the binding specificity or
the physiological activity of the BPLP protein or of
its matured products) which binds 50 % of the NEP
binding sites. This process also allows to define the
relative affinity of the candidate compound compared
to the BPLP protein, or maturation products, e.g.
QRFSR affinity (or the peptide that retains the
binding specificity or the physiological activity of
the BPLP protein or of its matured products). Another
object of the present invention is a process for
determining the relative affinity of ligand compounds
that specifically bind to the NEP binding sites for
the BPLP protein, or maturation products, (or the
peptide that retains the binding specificity or the
physiological activity of the BPLP protein or of its
matured products), said process comprising the steps
a), b), c) and d) of the above process for each
candidate compound and further comprising the step e)
of comparing the affinity of each candidate compound
quantified in step d) to the one of the other
candidate compounds. Another object of the present
invention is a process for determining the affinity of
a compound that specifically binds to the NEP binding
site for the BPLP protein or maturation products
thereof, comprising the steps of :a) preparing a cell
culture or preparing an organ specimen or a tissue
sample (such as cryosections or slices or membrane
preparations or crude homogenates) containing NEP
binding sites for the BPLP protein or maturation
products thereof ; b) adding the candidate compound
which has previously been labeled with a radioactive
or a nonradioactive label ; c) incubating the cell
culture, organ specimen or tissue sample of step a) in
the presence of the labeled candidate compound during
a time sufficient and under conditions for the
specific binding to take place ; and d) quantifying
the label specifically bound to the cell culture,
organ specimen or tissue sample in the presence of
various concentrations of the labeled candidate
compound (preferably 10 10 to 10 5 M). The candidate
compound is preferably labeled, e.g. by a radioactive
(32P, 35S, 3H, 125I etc..) or non-radioactive label
(digoxigenin, CyDye-europium, fluorescein etc.). It is
then incubated with the NEP expressing cell during a
time sufficient and under conditions for the specific
binding to take place. One may further compare the
affinity of each candidate compound quantified to the
one of the other candidate compounds, so that the
relative affinity of candidate compound that
specifically binds to the NEP binding site for the
BPLP protein or a maturation product thereof, e.g. the
QRFSR peptide, is determined. The invention further
provides an in vitro method for screening compounds
for their ability to act as agonists or antagonists of
the BPLP protein or maturation products thereof on NEP
activity, which method comprises the steps of : a)
incubating a candidate compound with a NEP expressing
cell, in the presence of (i) the BPLP protein or a
maturation product thereof, e.g. the QRFSR peptide, or
any peptide retaining the binding specificity or the
physiological activity of the BPLP protein or of its
matured products, and (ii) a NEP substrate ; b)
determining the endoproteolysis of the NEP substrate
by the NEP, wherein an increased endoproteolysis in
the presence of the candidate compound, in comparison
with the endoproteolysis in the absence of the
candidate compound, is indicative of an antagonist
activity; while a decreased endoproteolysis in the
presence of the candidate compound, in comparison
withthe endoproteolysis in the absence of the
candidate compound, is indicative of an agonist
activity. As used herein, an agonist of a BPLP protein
or maturation product thereof is a molecule which has
the ability to inhibit a metallo-ectopeptidase
activity, especially NEP or APN activity. As used
herein, an antagonist of a BPLP protein or maturation
product thereof is a molecule which has the ability to
increase a metallo-peptidase activity, especially NEP
or APN activity. 



Furthermore, the agonist or antagonist activity of the
candidate compound can be assessed in determining the
metabolic changes induced by this candidate compound
on its target, such as the synthesis and/or release of
the primary or secondary messenger metabolites as a
result of a transduction signal via the protein
kinases or adenylate cyclase and the activation of a
protein of the G family. In particular embodiments,
the present invention also pertains to a process for
screening a compound that is an agonist of the BPLP
protein or a maturation product thereof, comprising
the steps of : a) preparing a cell culture or
preparing an organ specimen or a tissue sample (such
as cryosections or slices or membrane preparations or
crude homogenates) containing NEP binding sites for
the BPLP protein or a maturation product thereof; b)
incubating the cell culture, organ specimen or tissue
sample of step a) at concentrations allowing
measurement of NEP enzymatic activity in the presence
of the candidate compound (preferably 10 10 to 10 5
M), a half-saturating concentration of the BPLP
protein or a maturation product thereof (or any
peptide retaining the binding specificity or the
physiological activity of the BPLP protein or of its
matured products) and a NEP substrate during a time
sufficient for the endoproteolysis of the NEP
substrate to take place under initial velocity
conditions ; c) quantifying the activity of the NEP
present in the biological material of step a) by
measuring the levels of NEP substrate endoproteolysis,
respectively in the presence or in the absence of the
candidate compound and in the presence or in the
absence of the BPLP protein or a maturation product
thereof, or thepeptide retaining the binding
specificity or the physiological activity of the BPLP
protein or of its matured products. In said above
process, a half-saturating concentration is the
concentration of the BPLP protein or a maturation
product thereof which results in a reduction by half
of the degradation of the NEP substrate. Another
object of the present invention comprises a process
for screening a compound that is an antagonist of the
BPLP protein or a maturation product thereof,
comprising the steps of : a) preparing a cell culture
or preparing an organ specimen or a tissue sample
(cryosections or slices or membrane preparations or
crude homogenates) containing NEP binding sites for
the BPLP protein or a maturation product thereof; b)
incubating the cell culture, organ specimen or tissue
sample of step a) at concentrations allowing
measurement of NEP enzymatic activity under initial
velocity conditions in the presence of a submaximal
concentration of the BPLP protein or a maturation
product thereof (or any peptide retaining the binding
specificity or the physiological activity of the BPLP
protein or of its matured products) and a NEP
substrate, in the presence of the candidate compound
during a time sufficient for the endoproteolysis of
the NEP substrate to take place under initial velocity
conditions ; c) quantifying the activity of the NEP
present in the biological material of step a) by
measuring the levels of NEP substrate endoproteolysis,
respectively in the presence or in the absence of the
candidate compound and in the presence or in the
absence of the BPLP protein or a maturation product
thereof, or the peptide retaining the binding
specificity or the physiological activity of the BPLP
protein or of its matured products. In a preferred
embodiment of said above process, a submaximal
concentration is a concentration of peptide which
results in a reduction by at least 50 % and preferably
by at least 75 % of the degradation of the substrate.
The below examples and figures illustrate the
invention without limiting its scope.LEGENDS TO THE
FIGURES : Figure 1 shows representative
cation-exchange HPLC profile of 3HYQRFSR marker added
to 2.5 ml salivary methanol-acid extract corresponding
to 2.5 ml human saliva. The recovery of the major
radioactive peak was evaluated at 75-84 % (dotted
bars). Figure 2 shows representative cation-exchange
HPLC profile of a salivary methanol-acid extract
obtained from 7 ml human saliva. Fractions were
analyzed for their inhibitory potency of substance P
endoproteolysis by human ectoendopeptidase activity
(LNCaP cell line). Figure 3 is a representative
reverse phase HPLC profile of the major HPLC-EC active
13-14 fractions (dotted bars). Fractions were analyzed
for their 



inhibitory potency of substance P endoproteolysis by
human ecto-endopeptidase activity (LNCaP cell line).
Figure 4 is a representative reverse phase HPLC
profile of the major HPLC-RP active fractions.
Fractions were analyzed for their inhibitory potency
of substance P endoproteolysis by human
ecto-endopeptidase activity (black bars) and their
absorbance at 274 nm (black line). Figure 5 shows the
effect of BPLP-QRFSR peptide on the breakdown of
substance P by human ecto-endopeptidase activity
(LNCaP cell line), the effective concentration of
QRFSR peptide ranged from 1 to 25 mM and being
halfmaximal at 11 mM. Figure 6 shows the effect of
YQRFSR derivative of hBPLP-QRFSR peptide on the
breakdown of substance P by human ecto-endopeptidase
activity (LNCaP cell line), the effective
concentration of YQRFSR peptide ranged from 5 to 50 mM
and being half-maximal at 30 mM. Figure 7 shows the
effect of YQRFSR derivative of hBPLP-QRFSR peptide on
the breakdown of substance P by rat NEP
ecto-endopeptidase activity (renal tissue), the
effective concentration of YQRFSR peptide ranged from
5 to 75 mM and being half-maximal at 38 mM. Figure 8
is a RP-HPLC chromatographic analysis of the YQRFSR
peptide. The YQRFSR peptide (175 mM) was not
metabolized by human cell surface endopeptidases, in
vitro, whilst it inhibited by 70% the substance
Pendoproteolysis mediated by human NEP
ectoendopeptidase. The RP-HPLC chromatographic
characteristics revealed that : 1/ the YQRFSR peptide
is not metabolized by human cell membranes containing
NEP; 93 % was recovered as intact peptide against 94 %
in absence of metabolizing membranes; 2/ in the same
experimental conditions the YQRFSR peptide inhibits by
70% the endoproteolysis of substance P by these human
cell membranes. Figure 9 shows the inhibitory effect
of QRFSR-peptide on the breakdown of substance P by
recombinant human NEP. Concentration-dependent
inhibitory effect of QRFSR-Peptide on soluble
recombinant human NEP activity and no effect of
QRFSR-peptide on the endoproteolysis of substance P by
soluble recombinant hDPPIV activity. Figure 10 shows
the inhibitory effect of QRFSR-peptide on the
breakdown of APN synthetic substrate by cell surface
human APN. Concentration-dependent inhibition by
QRFSR-peptide of the cleavage of Ala-pNA chromogenic
substrate by cell surface HEK- hAPN. Figure 11 shows
the inhibitory effect of QRFSR-peptide on the
breakdown of NEP synthetic substrate by cell surface
human NEP. Concentration-dependent inhibition by
QRFSR-peptide of the cleavage of Mca-BK2 fluorogenic
substrate by cell surface HEK- hNEP. Figure 12 shows
the in vivo effect of YQRFSR-peptide on the time spent
by rat in paw licking of the formalin-injected hind
paw; Mean  SEM. Figure 13 shows the in vivo effect of
YQRFSR-peptide on the number of pain spasms following
hind paw formalin injection; Mean  SEM. Figure 14
shows the in vivo effect of YQRFSR-peptide on the
index of pain spasms during the 60 minute post
injection of formalin. The analgesia induced by
QRFSR-derived peptide requires the activation of
endogenous opioid receptors.EXAMPLES : The study was
designed to search natural metallo-ectopeptidases,
especially NEP and/or APN inhibitor particularly in
the human salivary secretions. The strategy for the
detection and isolation of this product was based on
the isolation of salivary low-molecular-mass
components, which inhibit the endoproteolysis of
NEP-sensitive substrate by human cells expressing the
membrane-anchored human NEP. The inventors have
developed the models of functional detection
(membranes preparations of LNCaP and HEK human cells
expressing NEP) and of molecular isolation (HPLC
chromatography systems), for the identification by
sequence analysis of the natural endogenous NEP
ectopeptidase inhibitor(s) in human, i.e., the
endogenous salivary functional homologue(s) of the rat
sialorphin. EXAMPLE 1 : Human saliva preparation The
protocol of clinical research established with the
"centre de recherche Vaccinale et Biomedicale" of the
Pasteur Institute, assession number: 2045, received
the agreement of the CCPPRB committee (PARIS-COCHIN)
and samplings of the human saliva from 10 healthy male
volunteers, began in May 2003 and continued in October
2003. The saliva was collected into previously cooled
"microsorp" tubes containing aprotinin (1000KIU/ml)
Pefabloc (0.4 mM) 



and HCI (0.1 N) final concentration; this medium
assuming to inhibit proteolysis activities. Thus
saliva samples were stored at -8O0C until the
methanol-extraction procedure was performed. EXAMPLE 2
: Materials and experimental models for NEP inhibition
1- Sources of human ectopeptidases NEP and APN :
Several Human cell lines have been described as
expressing NEP as well as other members of the
metalloecto-peptidase family; among them there are
anosteoblaste cell line, MG-63 (osteosarcoma), a
trophoblaste cell line, BeWo (placental
choriocarcinoma), an prostate epithelial cell line,
LNCaP (adenocarcinoma) and an enterocyte cell line,
Caco-2 (colorectal adenocarcinoma). Culture conditions
in defined medium useful for the cellular pharmacology
analyses were first developed. Secondly, the inventors
have confirmed by using Northern blot and
immunocytochemical analyses that the LNCaP and BeWo
were the only cell lines able to express NEP (ARNm and
cell surface protein) in defined medium culture
conditions (i.e., RPMI containing insulin, transferin
and selenium, GIBCO) and after induction by DHT
(dihydrotestosterone) and forskolin, respectively. And
finally, in the experimental model of static
incubations of membrane preparations originating from
these cells, the inventors have defined the parameters
allowing to analyze the human NEP-mediated
endoproteolysis of substance P in the conditions of
initial velocity measurement, i.e. 100 pM / min / mg
LNCaP cell membrane proteins (10-fold lower specific
activity for BeWo). The LNCaP membrane activity was
inhibited in the presence of specific synthetic NEP
inhibitor, such as thiorphan (62 % for maximum
inhibitory potency at 50OnM). In contrast, bestatin
(25mM) and captopril (10mM) which block the
aminopeptidase (APN, APB.) and angiotensin-converting
enzyme (ACE) activities, respectively, did not inhibit
the substance P hydrolysis by cell surface
ectopeptidases; thus indicating that in the
experimental conditions, the extra cellular breakdown
of substance P was mainly caused by the NEP
endopeptidase activity located at the surface of these
cells. In addition, in vitro model using the membrane
preparations of transfected HEK cells with human NEP
cDNA or human APN cDNA (HEK cells do not express these
metalloectopeptidases) and soluble recombinant human
NEP or soluble recombinant human DPP IV
(Dipeptidylaminopeptidase IV) (without the N-terminal
cytosol and transmembrane segment) have also been
developed. 2- Substrates and inhibitors : In vitro,
membrane amino- and endo-ectopeptidase activities of
human cell membranes are assayed in vitro by measuring
the breakdown of the following synthetic and natural
substrates:a/ Synthetic specific fluorogenic or
chromogenic substrates: - Mca-R-P-P-G-F-S-A-F-K
(Dnp)-OH and/or Suc-A-A-F-Amc (NEP) (R&D systems and
Bachem) - Ac-A-Amc or Ala-pNA(APN) (Bachem) b/
Physiological substrates: - Modified tritiated
substance P [(3,43H)Pro2-Sar9-Met(O2) 11]-Substance P
(DuPont-NEN) and Native Substance P:
R-P-K-P-Q-Q-F-F-G-L-M (NEP-DPPIVACE)
(Peninsula-Biovalley) - Native Met-enkephalin:
Y-G-G-F-M (NEP-APN) (Peninsula-Biovalley) Measuring
the hydrolysis of these substrates by cell-membrane
peptidases in the presence and absence of different
available selective synthetic peptidase inhibitors
assessed the specificity of the peptidase assay: -
Thiorphan, Phosphoramidon (NEP) (Sigma and Roche) -
Bestatin, Amastatin (APN) (Calbiochem) - DPPIV
inhibitor Il (DPPIV) (Calbiochem) - Captopril (ACE)
(Sigma) 3- Measurement of peptidase activities The
ectopeptidase activities were measured according to
the protocol developed and established for the
functional characterization of the rat sialorphin
(Rougeot et al., 2003). Briefly, for membrane
preparations, the cells were homogenised at 40C in 10
volumes (vol./wt.) of 5OmM Tris/HCI buffered at pH 7.1
. A first centrifugation at 1000 X g and 5C for 5 min
allows to remove the cellular debris and the nuclei in
the pellet. A second centrifugation at 100 000 X g and
5C for 30 min concentrates the membrane fraction in
the pellet, which will be superficially washed three
times in cold Tris/HCI buffer, resuspended in fresh
buffer, aliquoted and stored at - 800C while waiting
to be used as enzyme source. Proteins determination
was carried out using the Bio-Rad DC protein assay
with Bovine Serum Albumin (BSA) as the standard.
Hydrolysis of substrates was measured by monitoring
the metabolism rate 



in conditions of initial velocity measurement in the
presence and absence of specific inhibitors. These
were added to the preincubation medium. The
standardreaction mixture consisted of cell membranes
in a final volume of 200 ml Tris-HCI 50 mM pH 6.5-7.2.
The substrate was added after preincubation for 10 min
and the digestion carried out for 20 min at 250C in a
constantly shaken water bath. The reaction was
terminated by cooling to 4C and adding HCI (0.3N final
concentration). The reaction tubes were then
centrifuged (4700 X g for 15 min at 40C) and the
remaining intact substrate and its metabolites
measured. In the case of the use of natural
substrates, substance P or Metenkephalin, the products
of the reaction are isolated and quantified according
to their differential hydrophobic characteristics: -
C-18 Sep-Pak cartridges (Waters) were used to analyse
the hydrolysis of radiolabeled substance P. The 3H
metabolites were isolated by elution with H2O- 0.1 %
TFA and then with 25% methanol-0.1 % TFA (4 ml each).
The intact tritiated substrate was eluted with 75-100
% methanol-0.1 % TFA (4 ml). - RP-HPLC coupled to a
spectrophotometer was used to analyse the hydrolysis
of Met-enkephalin, (C-18 LUNA column, AIT). Elution
with a 30-min linear gradient from 0.1 % TFA in water
to 0.1 % TFA in 100% acetonitrile, at 1 ml/min,
separated the two Met-enkephalin metabolites (YGG: 5.8
0.2; FM: 12.8  0.1 min retention time) and the intact
substrate (YGGFM: 18.8  0.2 min). Their identities and
relative quantities (peak height) were checked by
monitoring the column outflow at 264 nm (L3000,
Merck). - The disappearance of the initial
Met-enkephalin substrate was also quantified by
radioimmunoassay (RIA). The assay used anti-Met
enkephalin antiserum (Gros et al., 1978) and 125
l-Met-enkephalin (80 TBq/mmol, NEN); it detected
nanomolar concentrations of Met-enkephalin in the
presence of micromolar concentrations of Tyr-Gly-Gly
and Phe-Met metabolites. The radioactivity of each
fraction was determined by liquid scintillation
spectrometry. In the case of the use of synthetic
substrates, the kinetics of appearance of the
fluorescent signal (intensity and polarization) was
directly analyzed by using a multi-well
spectrofluorimeter; the intensity of the signal is
directly proportional to the quantity of metabolites
formed during the reaction.EXAMPLE 3 : Human saliva
purification and chromatography The protocol of
extraction and purification of the human salivary
components mimicked the one that was developed and
established for the molecular characterization of the
sialorphin from rat saliva (Rougeot et al., 1994), and
the extracts and chromatographic fractions were
analyzed for their capacity to inhibit the hydrolysis
of the physiological substrate, substance P, by the
human cell membranes containing NEP. Extraction and
purification of the human salivary compounds
potentially regulators of enkephalinase activity.
Briefly, following defrosted at +4C, the saliva
samples were treated according to the following
procedure: - Methanol-acid extraction procedure:
Extraction of low molecular-mass components in
methanol-acid at 40C; to 1 volume of saliva was added
4 volumes of methanol containing 0,1 % trifluoroacetic
acid (TFA) solution. This first step realizes the
elimination of proteins of high molecular weight
(including the degrading enzymes), which are
inactivated and precipitated in acid and methanol
medium respectively and allows the solubilization of
the salivary constituents of small molecular weight (
10 Kda). The methanol mixture was quickly vortexed and
centrifuged for 15 min at +4C and 12000 g; the
methanol was removed from the supernatant after
lyophilization at - 110 0C. - HPLC cation-exchange
chromatography (HPLC-EC): The methanolextracted saliva
was solubilized in the solvent A, i.e., ammonium
acetate 10 mM pH 4.3, and injected into a HEMA-IEC
BIO-1000 carboxymethyl column (Alltech). Components
were eluted and isolated according to their cationic
characteristic, in a two-step linear gradient of
10-500 mM and 500-900 mM ammonium acetate pH 4.7,
respectively and at a 1 ml / min flow rate. Fractions
of 2 ml were collected and tested after lyophilization
for their inhibitory potency of the human
ectopeptidase activity (LNCaP). Quality and recovery
of extraction and successive chromatographies were
estimated using an internal standard (the tritiated
peptide: 3H-YQRFSR) added to a representative salivary
sample, as illustrated in Figure 1; the recovery of
the marker added to sample extracted corresponding to
2.5 ml of human saliva was evaluated at 75-84%. HPLC
cation-exchange chromatography of methanolextracted
saliva (Figure 2 ; representative profile of a
salivary extract corresponding to 7 ml of human
saliva) clearly revealed the presence of two major
molecular salivary components, which were eluted
within the first-step ammonium acetate gradient
profile (10-500 mM) at retention times of 26-28 and 



36-38 min respectively and that inhibited by > 90% the
endoproteolysis of substance P by human membrane-bound
peptidases (The 2 active peaks visualized figure 2
with the retention times of 6 and 48 min correspond to
the exclusion and total volume of the column,
respectively). - HPLC reverse-phase Chromatographies
(RP-HPLO . The active fractions of the previous
HPLC-EC were solubilized in the solvent A [0,1 % TFA
in H2O] and injected into a Synergi Max-RP column
(Phenomenex). Sample components were eluted ( 1
ml/min) with a linear gradient of 1-99 % solvent B
[acetonitrile- TFA, 100-0.1 , by vol.]. Fractions of 1
ml were collected and analyzed after lyophilization
for their inhibitory potency towards the cell surface
human ectopeptidase activity (LNCaP). The recovery of
the internal marker was evaluated at 6 1 %.
Fractionation by RP-HPLC (Figure 3), of the active
molecular forms isolated from fractions 13-14 (26-28
min-retention time) of the previous HPLC-EC, showed
the presence of two major molecular populations
inhibiting the human endopeptidase activity, and that
were eluted within the acetonitrile gradient profile
at retention times of 23-25 and 28-30 min,
respectively. These fractions underwent further
purification procedure on a new synergi Max-RP-HPLC
column through elution with a linear gradient of 1-99
% solvent B [100% methanol-0.1% TFA]. Column eluates
were collected in microsorb tubes at 1-min intervals
and the fractions were tested after lyophilisation for
their NEP inhibitory activity. As shown in figure 4 ,
two major molecular forms, which inhibited the
endoproteolysis of substance P by human
ectopeptidases, were thus isolated with retention
times of 20-21 and 29-30 min respectively, and their
amino acid sequences were determined. - Ciphergen
ProteinChip and amino-acid sequence analyses .
N-terminal sequence analysis was performed by
automated Edman degradation using Applied Biosystems
peptide sequanators (plate-forme d'Analyse et de
Microsequencage des Proteines, lnstitut Pasteur). The
molecular form elutingfrom the ultimate RP-HPLC at 18
min-retention time (fraction 20) corresponded to 690
and 769.5 Da molecular mass and to the following
sequence of five amino acid residues: QRFSR. That one
eluting at 26 min-retention time (fraction 28)
corresponded to two molecular components of 622-666 Da
and 6495 Da, respectively; the amino-acid
determination of the highest molecular mass indicated
that it corresponds to a salivary Basic Proline-Rich
Polypeptide sequence, the human PRP-E of 6 1
amino-acid sequence (Isemura et al., 1982). By analogy
with the rat salivary sialorphin, these data provide
direct evidence for the existence of a human salivary
sialorphin-like, a QRFSR pentapeptide of structure and
function closely related to those of rat QHNPR
pentapeptide and which is secreted into the human
salivary secretions; they support that QRFSR is the
mature product proteolytically processed from a
precursor protein in a fashion similar to the
maturation pathway of SMR1 and peptide-hormone
precursors. Furthermore, as for the QHNPR rat peptide,
the excreted QRFSR peptide seems to be accumulated in
the human salivary secretions under different forms,
among which the free forms including probably an
acetate salt form and the complex forms involving high
hydrophobic interactions with salivary PRP-E. EXAMPLE
4 : Synthesis and testing of QRFSR peptide The QRFSR
peptide was synthesized and analyzed for its capacity
to inhibit the degradation of the physiological NEP
substrate, the substance P, in vitro, in the
experimental model of static incubation of human LNCaP
cell membranes. The peptide QRFSR, inhibited the
extra-cellular endoproteolysis of substance P mediated
by human NEP expressed at the surface of human
prostate epithelial cells. The effective concentration
for QRFSR ranged from 1 to 25 mM, and being
half-maximal (IC50) at 11 mM (Figure 5). Surprisingly,
but in redundant way with regard to what was observed
with rat sialorphin towards the human NEP, the
inhibitory efficiency of the QRFSR human peptide
towards the rat renal NEP activity is at least 10-fold
lower than that obtained towards the human cell
surface NEP (LNCaP). Strikingly, the derivative
peptide YQRFSR, which has been synthesized for tritium
labeling and immunogenic conjugation forthe
development of antibody and immunoassay detection
system, appeared to exhibit a relatively similar
inhibitory efficacy towards both human and rat
ectoendopeptidase activities (Figures 6 and 7). Table
: inhibitory potency of natural and derivative human
and rat peptides towards both human and rat
ectoendopeptidase activities : Besides, the QRGPR
peptide (20 - 90 mM) which could be potentially
maturated from hPB gene products, had no effect on
substance P endoproteolysis induced by LNCaP human
cell membranes; this result lets the 



inventors to propose that the nature of three central
amino acids of the natural NEP-inhibitor pentapeptide
(common Q-Nterminal and R-Cterminal) is determining
signature for the affinity and/or specifity of their
functional interaction with NEP ectoendopeptidase.
Furthermore, in spite of the strong primary aminoacid
sequence analogy between the rat and human NEP ( 85
%), the inventors observed a relative specificity in
the functional interaction of both natural
inhibitorpentapeptides, respectively the rat QHNPR and
human QRFSR. All these results provide evidence for
the existence of a conformational specificity in the
secondary and tertiary of both ectoenzymes; the
crystal structure determination of the binary complex
formed with the sialorphin or its derivatives and the
human NEP should allow to gain insight into the
binding mode of these natural competitive inhibitors.
The inventors used the tritiated 3H-YQRFSR peptide to
establish the pharmacokinetic and pharmacodynamic
parameters, of this human functional peptidomimetic of
rat sialorphin in vivo in adult male rat
(biodistributionbioavailability- clearance) as well as
to define its metabolism mechanism andturnover in vivo
and in vitro, (Figure 8). The RP-HPLC chromatographic
characteristics revealed that : - the YQRFSR peptide
is not metabolized by human cell membranes containing
NEP, indeed 93 % was recovered as intact peptide
against 94 % in absence of metabolizing membranes, -
in the same experimental conditions, the YQRFSR
peptide inhibits by 70% the endoproteolysis of
substance P by these human cell membranes. Therefore,
YQRFSR is useful for investigating the analgesic
activity of the BPLP maturation products in behavioral
rat models of acute pain, e.g., the Pin pain test and
Formalin test, which have been studied for the
functional characterization of the sialorphin in vivo
(Rougeot et al., 2003). EXAMPLE 5 : Further
characterization of QRFSR peptides in vitro The
inhibitory specificity of the QRFSR-peptide was
assessed by measuring the endoproteolysis of substance
P (SP) in an in vitro enzyme-assay using purified
soluble human NEP and human DPPIV (without the
N-terminal cytosol and transmembrane segment). Using
the selective recombinant hNEP assay, the molecular
interaction of human QRFSR-peptide with hNEP was
established, providing direct evidence that the
peptide inhibited hNEP activity: as shown on Figure 9,
QRFSR-peptide prevented the NEP
mediatedendoproteolysis of SP by 90%; its inhibitory
potency was strictly concentration dependent (i =
0.99, n=18), ranged from 5 to 50 mM and was
half-maximal at 29  1 mM. In contrast, the breakdown
of SP by recombinant hDPPIV was not prevented by 25 or
50 mM QRFSR-peptide, indicating that the inhibitory
potency of the QRFSR-peptide on the SP-catabolizing
cell surface ectoenzymes in vitro, is simply due to
its specific interaction with NEP-ectopeptidase.
Furthermore, from studies monitoring the in vivo
metabolism of SP, it appears likely that the
QRFSR-peptide, like rat QHNPR-sialorphin, does not
entirely protect endogenous SP from cleavage by the
spinal SP-inactivating ectopeptidases, and therefore
would not potentiate SP-mediated nociception in vivo.
The enkephalins are inactivated in vivo with
remarkable efficiency (within a few seconds) by both
ectopeptidases, NEP and APN. Owing to thecomplementary
role of NEP and APN in enkephalin inactivation, only
mixed NEPAPN synthetic inhibitors induce
antinociceptive responses in various pain models.
Thus, the inhibitory specificity of QRFSR-peptide was
assessed in an enzyme-assay using membrane
preparations of recombinant HEK human cells expressing
selectively either human membrane-anchored NEP or APN.
These transfected-cell models were developed in the
laboratory. Membrane amino- and endo-ectopeptidase
activities of human cell membranes were assayed in
vitro by measuring the breakdown of artificial
specific fluorogenic substrates, the NEP substrate
used was: Mca-R-P-P-G-F-S-A-F-K-(Dnp)-OH (Mca-BK2) and
the APN substrate was: Ala-pNA. Using the selective
membrane-anchored hNEP assay, the inventors found that
the inhibition by the QRFSR-peptide of Mca-BK2
endoproteolysis by NEP is concentration dependent (I2=
0.88, n = 29 determination points) and the effective
doses ranged from 5 to 50 mM. Using the selective
membrane-anchored hAPN assay, the inventors have
demonstrated that QRFSR-peptide inhibits the Ala-pNA
cleavage by hAPN at 10 to 90 mM effective doses (r2 =
0.93, n=22 determination points) (see Figures 10 and
11). Table 1 : Summary of QRFSR inhibitory effects
(IC50) on NEP and APN ectoenzyme activities, in vitro
and ex vivo : These results indicate that the human
QRFSR-pentapeptide is an efficient dual inhibitor of
NEP and APN ectopeptidase activities, in vitro.
Furthermore, 



owing to the complementary role of NEP and APN in
enkephalin inactivation and by analogy with rat
sialorphin which exerts a powerful analgesic activity,
thecombined biological and genomic information accrued
led the inventors to propose that the QRFSR-peptide,
by inhibiting enkephalin-inactivating NEP-APN
ectopeptidases, potentiates enkephalin-dependent
antinociceptive mechanisms, in vivo. EXAMPLE 6 :
Functional characterization of QRFSR peptide in vivo
In spite of the strong primary amino-acid sequence
analogy between the rat and human NEP ( 85 %), the
inventors observed a relative speciesselectivity in
the inhibitory potency of both
inhibitor-pentapeptides, respectively the rat QHNPR
and human QRFSR. Strikingly, the derivative peptide
YQRFSR, which was synthesized for tritium labeling,
appeared to exhibit a relatively similar inhibitory
efficacy towards both human and rat ectoendopeptidases
(range of effective concentrations between 5 and 50
mM). Thus, the antinociceptive potency of the
QRFSR-derived peptide was investigated in the
behavioral rat model of acute pain, i.e., the formalin
test, which was used for the in vivo characterization
of rat sialorphin action (Rougeot et al., 2003).
Systemic administration of 0.5 and 1 mg/kg
YQRFSR-peptide inhibited the early phase (first 20 min
after formalin injection) of paw licking of the
formalin-injected hind paw. For instance, it
significantly reduced the time spent by treated rats
in paw licking from 144  17 s, n= 8 (vehicle) to 97
14 s , n=8 (0.5 mg/kg) (p=0.05) and to 84  13 s , n=8
(1mg/kg) (p = 0.02 by Dunnett t-Test). Surprisingly,
in contrast to rat sialorphin-treated rats, the YQRFSR
peptide-treated rats spent significantly less time in
paw licking during the late phase (40 to 60 min after
formalin injection) of the formalin test
(vehicle-treated rats: 63 13 s vs. 1mg/kg treatedrats:
9  3 s , p = 0.001). Although less potent than rat
sialorphin, in term of effective doses (100-200 mg/kg,
/V), the QRFSR-derived peptide seems to be as
efficient in its pain-suppressive potency ( 1 mg/kg,
/V), as the synthetic mixed NEP-APN inhibitor RB1 0 1
(2.5-5mg/kg, /V) in the formalin-induced pain model.
These data (as presented on Figures 12, 13 and 14)
clearly indicate that the YQRFSR-peptide inhibits
nociception induced by acute and long-acting chemical
stimuli.Its analgesic potency is almost as efficient
as 3 mg/kg morphine dose. Furthermore, the analgesia
induced by the QRFSR-derived peptide in the
chemical-evoked pain behaviour is totally reversed in
the presence of an opioid receptor antagonist, the
nalaxone, which is consistent with an involvement of
the endogenous opioidergic pathways in its analgesic
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23, 261-9CLAIMS 1. A peptide that is a maturation
product of the Basic Prolin-rich Lacrimal Protein
(BPLP) or a peptide derivative of said maturation
product, wherein the peptide or peptide derivative
exhibits a modulatory, especially an inhibitory
property against a metallo-ectopeptidase. 2 . The
peptide of claim 1, wherein said metallo-ectopeptidase
is NEP or APN. 3. The peptide or peptide derivative of
claim 1, wherein said peptide or peptide derivative
comprises the sequence X1-X2-Arg-Phe-Ser-Arg, wherein
: - X 1 represents H atom or a Tyr amino acid or a Cys
amino acid, - X2 represents GIn or GIp when X 1 is H,
or X2 represents GIn when X 1 is Tyr, wherein said
sequence X1-X2-Arg-Phe-Ser-arg is the C-terminal part
of said peptide. 4. The peptide of claim 1, that
consists of sequence X1-X2-Arg-Phe-Ser- Arg. 5. The
peptide of claim 3, wherein the said peptide comprises
the sequence QRFSR, YQRFSR, or CQRFSR. 6. The peptide
of claim 5, which consists of sequence QRFSR. 7. The
peptide of claim 5, which consists of sequence YQRFSR.
8. The peptide of claim 5, which consists of sequence
CQRFSR. 9. A nucleic acid that encodes a peptide of
any of claims 1 to 8.10. A vector for cloning and/or
expression, which vector comprises a nucleic acid of
claim 9. 11. A host cell comprising the nucleic acid
of claim 9 or the vector of claim 10. 12. An antibody
that specifically recognizes a peptide of any of
claims 1 to 8. 13. An antibody that specifically
recognizes the BPLP protein. 14. A pharmaceutical
composition comprising a peptide according to any of
claims 1 to 8 or a derivative or a mimetic thereof, in
association with a pharmaceutically acceptable
carrier. 15. A pharmaceutical composition, comprising
a polymer of a peptide according to claims 1 to 8, or
a derivative or mimetic thereof, in association with a
pharmaceutically acceptable carrier. 16. A
pharmaceutical composition comprising a nucleic acid
of claim 9 or a vector expressing said nucleic acid.
17. A pharmaceutical composition comprising a nucleic
acid coding for 



the BPLP protein or a vector expressing said nucleic
acid. 18. A pharmaceutical composition comprising an
antibody of claim 12 or 13. 19. A pharmaceutical
composition comprising a BPLP protein in association
with a pharmaceutically acceptable carrier.20. A
pharmaceutical composition according to claims 14 to
17 and 19, comprising a second pharmaceutical agent
that acts synergistically with BPLPpeptide. 2 1. Use
of a peptide according to any of claims 1 to 8 or a
derivative or a mimetic thereof, for the preparation
of a medicament for the prevention or treatment of a
disease wherein a modulation of the activity of a
membrane metallopeptidase is sought. 22. The use of
claim 21, wherein the metallopeptidase is a
membranezinc metallopeptidase. 23. The use of claim
22, wherein the metallopeptidase is NEP or APN. 24.
The use of a peptide according to any of claims 1 to
8, or a derivative or a mimetic thereof, for the
preparation of a medicament for the prevention or
treatment of pain. 25. The use of claim 24, wherein
the pain is chronic, acute, visceral inflammatory or
neuropathic pain. 26. The use of a peptide according
to any of claims 1 to 8, or a derivative or a mimetic
thereof, for the preparation of a medicament for the
prevention or treatment of hydro-mineral imbalance.
27. The use of claim 26, for the prevention or
treatment of bone, teeth, kidney, parathyroid,
pancreas, intestine, stomach mucosa, prostate, and
salivary gland disorders that are caused by
hydro-mineral imbalance. 28. The use of claim 27,
wherein the disorder is selected from the group
consisting or hyper or hypo-parathyroid ism,
osteoporosis, pancreatitis, submandibular gland
lithiasis, nephrolithiasis and osteodystrophy.29. The
use of a peptide according to any of claims 1 to 8 or
a derivative or a mimetic thereof, for the prevention
or treatment of impaired interpersonal and behavioural
disorder. 30. The use of claim 29, wherein the
disorder is selected from the group consisting of
avoidance disorder, decreased awareness disorder,
autistic disorder, attention deficit hyperactivity
disorder, hospitalism, impaired interpersonal
functioning and relationship to the external world,
schizoid personality disorder, schizophrenia,
decreased interest in environment, impaired social
activity linked to sexuality, and impaired sexual
behaviour. 3 1. The use of claim 29, wherein the
disorder is depressive disorder. 32. The use according
to claim 21, for the prevention or treatment of
inflammatory arthritis. 33. The use according to claim
2 1, wherein the peptide or derivative or mimetic
thereof acts as a natriuretic agent. 34. The use of a
peptide according to claim 2 1, wherein the peptide
acts as a diuretic agent. 35. The use according to
claim 2 1, for the prevention or treatment of
atherosclerosis. 36. The use according to claim 2 1,
for the prevention or treatment of a tumor. 37. The
use according to claim 2 1, for the prevention or
treatment of inflammatory bowel disease. 38. The use
according to claim 2 1, for the treatment of
infections.39. The use according to claim 2 1, for
controlling immuno-inflammatory responses. 40. The use
according to claim 2 1, for the treatment of a
neurodegenerative disease. 4 1. The use according to
claim 40, for the treatment of a neurodegenerative
disease associated with amyloidosis. 42. Use of a
nucleic acid of claim 9, for the preparation of a
medicament for the prevention or treatment of a
disease as defined in any of claims 2 1 to 4 1. 43.
Use of an antibody of claim 12, for the preparation of
a medicament for the prevention or treatment of a
disease as defined in any of claims 2 1 to 4 1. 44.
Use of a BPLP protein for the preparation of a
medicament for the prevention or treatment of a
disease as defined in any of claims 2 1 to 4 1. 45.
Use of a nucleic acid that encodes a BPLP protein for
the preparation of a medicament for the prevention or
treatment of a disease as defined in any of claims 2 1
to 4 1. 46. Use of an antibody directed against BPLP
protein according to claim 13 for the preparation of a
medicament for the prevention or treatment of a 



disease as defined in any of claims 2 1 to 4 1. 47. An
in vitro method for prognosis, diagnosis or
determination of the evolution of a condition
involving an altered production of BPLP or of any of
its maturation products, which method comprises
detecting, or quantifying in a biological sample of a
test subject, a BPLP protein or a maturation products
thereof, and comparing the production of BPLP protein
or maturation products with the production of the same
in a biological sample of a control subject.48. The
method of claim 47, wherein detection of the
production of BPLP or of any of its maturation
products is performed by contacting a biological
sample with an antibody as defined in claim 12 or 13.
49. An in vitro method for prognosis or diagnosis of a
condition involving an altered production of BPLP or
of any of its maturation products, which method
comprises detecting in a biological sample of a test
subject, a quantitative and/or qualitative abnormality
in the BPLP gene or in its transcript. 50. An in vitro
method for screening compounds for their ability to
bind to the NEP binding site for the BPLP protein or a
maturation product thereof, comprising the steps of:
a) incubating a candidate compound with a NEP
expressing cell, in the presence of the BPLP protein
or a maturation product thereof, or in the presence of
any peptide retaining the binding specificity or the
physiological activity of BPLP protein or of its
maturation products; b) determining the ability of the
candidate compound to compete with the BPLP protein or
a maturation product thereof, or with the peptide
retaining the binding specificity or the physiological
activity of BPLP protein or of its maturation
products, for binding to NEP. 5 1. The method of claim
50, comprising the steps of : a) preparing a cell
culture or preparing an organ specimen or a tissue
sample containing NEP binding sites for the BPLP
protein or maturation products thereof ; b) adding the
candidate compound to be tested in competition with
halfsaturation concentration of labeled BPLP protein
or maturation product thereof, or the peptide that
retains the binding specificity or the physiological
activity of the BPLP protein or of its matured
products ; c) incubating the cell culture, organ
specimen or tissue sample of step a) in the presence
of the candidate compound during a time sufficient and
under conditions for the specific binding to take
place ;d) quantifying the label specifically bound to
the cell culture, organ specimen or tissue sample in
the presence of various concentrations of candidate
compound. 52. A process for determining the affinity
of a compound that specifically binds to the NEP
binding site for the BPLP protein or maturation
products thereof, comprising the steps of : a)
preparing a cell culture or preparing an organ
specimen or a tissue sample containing NEP binding
sites for the BPLP protein or maturation products
thereof ; b) adding the candidate compound which has
previously been labeled with a radioactive or a
nonradioactive label ; c) incubating the cell culture,
organ specimen or tissue sample of step a) in the
presence of the labeled candidate compound during a
time sufficient and under conditions for the specific
binding to take place ; and d) quantifying the label
specifically bound to the cell culture, organ specimen
or tissue sample in the presence of various
concentrations of the labeled candidate compound. 53.
An in vitro method for screening compounds for their
ability to act as agonists or antagonists of the BPLP
protein or maturation products thereof on NEP
activity, which method comprises the steps of : a)
incubating a candidate compound with a NEP expressing
cell, in the presence of (i) the BPLP protein or a
maturation product thereof, or any peptide retaining
the binding specificity or the physiological activity
of the BPLP protein or of its matured products, and
(ii) a NEP substrate ; b) determining the
endoproteolysis of the NEP substrate by the NEP,
wherein an increased endoproteolysis in the presence
of the candidate compound, in comparison with the
endoproteolysis in the absence of the candidate
compound, is indicative of an antagonist activity;
while a decreased endoproteolysis in the presence of
the candidate compound, in comparison with the
endoproteolysis in the absence of the candidate
compound, is indicative of an agonist activity.54. The
method of claim 53, for screening a compound that is
an agonist of 



the BPLP protein or a maturation product thereof,
comprising the steps of : a) preparing a cell culture
or preparing an organ specimen or a tissue sample
containing NEP binding sites for the BPLP protein or a
maturation product thereof; b) incubating the cell
culture, organ specimen or tissue sample of step a) at
concentrations allowing measurement of NEP enzymatic
activity in the presence of (i) the candidate
compound, (ii) a half-saturating concentration of the
BPLP protein or a maturation product thereof or any
peptide retaining the binding specificity or the
physiological activity of the BPLP protein or of its
matured products and (iii) a NEP substrate, during a
time sufficient for the endoproteolysis of the NEP
substrate to take place under initial velocity
conditions ; c) quantifying the activity of the NEP
present in the biological material of step a) by
measuring the levels of NEP substrate endoproteolysis,
respectively in the presence or in the absence of the
candidate compound and in the presence or in the
absence of the BPLP protein or a maturation product
thereof, or of the peptide retaining the binding
specificity or the physiological activity of the BPLP
protein or of its matured products. 55. The method of
claim 53 for screening a compound that is an
antagonist of the BPLP protein or a maturation product
thereof, comprising the steps of : a) preparing a cell
culture or preparing an organ specimen or a tissue
sample containing NEP binding sites for the BPLP
protein or a maturation product thereof; b) incubating
the cell culture, organ specimen or tissue sample of
step a) at concentrations allowing measurement of NEP
enzymatic activity under initial velocity conditions
in the presence of a submaximal concentration of the
BPLP protein or a maturation product thereof or any
peptide retaining the binding specificity or the
physiological activity of the BPLP protein or of its
matured products, and a NEP substrate, in the presence
of the candidate compound, during a time sufficient
for the endoproteolysis of the NEP substrate to take
place under initial velocity conditions ;c)
quantifying the activity of the NEP present in the
biological material of step a) by measuring the levels
of NEP substrate endoproteolysis, respectively in the
presence or in the absence of the candidate compound
and in the presence or in the absence of the BPLP
protein or a maturation product thereof or of the
peptide retaining the binding specificity or the
physiological activity of the BPLP protein or of its
matured products. 56. A molecular complex comprising :
- a metallo-ectopeptidase receptor, especially a NEP
receptor or an APN receptor, binding site of the
BPLP-protein or maturation products thereof ; - the
BPLP-protein or maturation products thereof. 57. Use
of an agent that modulates the interaction between
endogenous BPLP protein or maturation product and a
membrane metallopeptidase for the preparation of a
therapeutic composition for preventing or treating
diseases wherein a modulation of the activity of said
membrane metallopeptidase is sought.SEQUENCE LISTING
<110> Institut Pasteur <120> Peptides derived from the
human BPLP protein <130> BET04P1189 <140> <141> <160>
5 <170> Patentln Ver. 2.1 <210> 1 <211> 947 <212> DNA
<2I3> Homo sapiens <220> <221> CDS <222> (81) ..(686)
<400> 1 aattgagtat ctggcaagag taagattaag cagtaatttg
ttccaaagaa gaatcttcta 60 ccaaggagca actttaaaga atg aaa
tta act ttc ttc ttg ggc ctg ttg get 113 Met Lys Leu
Thr Phe Phe Leu GIy Leu Leu Ala 1 5 10 ctt att tea tgt
ttc aca ccc agt gag agt caa aga ttc tec aga aga 161
Leu lie Ser Cys Phe Thr Pro Ser GIu Ser GIn Arg Phe
Ser Arg Arg 



15 20 25 cca tat eta cct ggc cag ctg cca cca cct cca
etc tac agg cca aga 209 Pro Tyr Leu Pro GIy GIn Leu
Pro Pro Pro Pro Leu Tyr Arg Pro Arg 30 35 40 tgg gtt
cca cca agt ccc cca cct ccc tat gac tea aga ctt aat
tea 257 Trp VaI Pro Pro Ser Pro Pro Pro Pro Tyr Asp
Ser Arg Leu Asn Ser 45 50 55 cca ctt tct ctt ccc ttt
gtc cca ggg cga gtt cca cca tct tct ttc 305 Pro Leu
Ser Leu Pro Phe VaI Pro GIy Arg VaI Pro Pro Ser Ser
Phe 60 65 70 75 tct cga ttt age caa gca gtc att eta
tct caa etc ttt cca ttg gaa 353 Ser Arg Phe Ser GIn
Ala VaI lie Leu Ser GIn Leu Phe Pro Leu GIu 80 85 90
tct att aga caa cct cga etc ttt ccg ggt tat cca aac
eta cat ttc 401 Ser lie Arg GIn Pro Arg Leu Phe Pro
GIy Tyr Pro Asn Leu His Phe 95 100 105 cca eta aga cct
tac tat gta gga cct att agg ata tta aaa ccc cca 449
Pro Leu Arg Pro Tyr Tyr VaI GIy Pro lie Arg lie Leu
Lys Pro Pro 110 115 120 ttt cct cct att cct ttt ttt
ctt get att tac ctt cct ate tct aac 497 Phe Pro Pro
lie Pro Phe Phe Leu Ala lie Tyr Leu Pro lie Ser Asn125
130 135 cct gag ccc caa ata aac ate ace ace gca gat
aca aca ate ace aca 545 Pro GIu Pro GIn lie Asn lie
Thr Thr Ala Asp Thr Thr lie Thr Thr 140 145 150 155
aat ccc ccc ace act gca aca gca ace ace agg cac ttc
cac aaa ace 593 Asn Pro Pro Thr Thr Ala Thr Ala Thr
Thr Arg His Phe His Lys Thr 160 165 170 cac aat gac
gat cag etc etc aac agt ace tat etc ttc aac ace aga
641 His Asn Asp Asp Gin Leu Leu Asn Ser Thr Tyr Leu
Phe Asn Thr Arg 175 180 185 gcc tgc cac etc cat ate
age age aac ccc cgc age ate tac tga 686 Ala Cys His
Leu His lie Ser Ser Asn Pro Arg Ser lie Tyr 190 195
200 aaatactact caaattctcg ccaaccgtcc tcacacagta
ttgctcaatg ccactgtcca 746 agttacgact tccaaccaaa
ctatattaag cagcccagcc tttaaaagtt tttggcaaaa 806
actctttgcc atttttggtt gaacatgcaa taaatgatat tttccaaact
gctctgatat 866 cttagaagaa ataaactgca atgattttga
tggaaccaac cctgatctaa ccagcacact 926 aaataaagta
tttgagcaat a 947 <210> 2 <211> 201 <212> PRT <213>
Homo sapiens <400> 2 Met Lys Leu Thr Phe Phe Leu GIy
Leu Leu Ala Leu lie Ser Cys Phe 1 5 10 15 Thr Pro Ser
GIu Ser GIn Arg Phe. Ser Arg Arg Pro Tyr Leu Pro GIy
20 25 30 GIn Leu Pro Pro Pro Pro Leu Tyr Arg Pro Arg
Trp VaI Pro Pro Ser 35 40 45 Pro Pro Pro Pro Tyr Asp
Ser Arg Leu Asn Ser Pro Leu Ser Leu Pro 50 55 60 Phe
VaI Pro GIy Arg VaI Pro Pro Ser Ser Phe Ser Arg Phe
Ser GIn 65 70 75 80 Ala VaI lie Leu Ser GIn Leu Phe
Pro Leu GIu Ser lie Arg GIn Pro 85 90 95 Arg Leu Phe
Pro GIy Tyr Pro Asn Leu His Phe Pro Leu Arg Pro Tyr
100 105 110 Tyr VaI GIy Pro lie Arg H e Leu Lys Pro
Pro Phe Pro Pro H e Pro 115 120 125 Phe Phe Leu Ala H
e Tyr Leu Pro H e Ser Asn Pro GIu Pro GIn H e 130 135
140Asn lie Thr Thr Ala Asp Thr Thr H e Thr Thr Asn Pro
Pro Thr Thr 145 150 155 160 Ala Thr Ala Thr Thr Arg
His Phe His Lys Thr His Asn Asp Asp GIn 165 170 175
Leu Leu Asn Ser Thr Tyr Leu Phe Asn Thr Arg Ala Cys
His Leu His 



180 185 190 lie Ser Ser Asn Pro Arg Ser H e Tyr 195
200 <210> 3 <211> 5 <212> PRT <213> Homo sapiens <400>
3 GIn Arg Phe Ser Arg 1 5 <210> 4 <211> 6 <212> PRT
<213> Homo sapiens <400> 4 Tyr Gin Arg Phe Ser Arg 1 5
<210> 5 <211> 6 <212> PRT <213> Homo sapiens <400> 5
Cys GIn Arg Phe Ser Arg 1 5 


