
THIONINIUM COMPOUNDS AND THEIR USE RELATED APPLICATION
This application is related to United States patent
application number 60/786,699 filed 29 March 2006; the
contents of which are incorporated herein by reference
in their entirety. TECHNICAL FIELD This invention
pertains generally to processes, uses, methods and
materials utilising particular diaminophenothiazinium
compounds. These compounds are useful as drugs, for
example, in the treatment of tauopathies, such as
Alzheimer's disease. BACKGROUND A number of patents
and publications are cited herein in order to more
fully describe and disclose the invention and the
state of the art to which the invention pertains. Each
of these references is incorporated herein by
reference in its entirety into the present disclosure,
to the same extent as if each individual reference was
specifically and individually indicated to be
incorporated by reference. Throughout this
specification, including the claims which follow,
unless the context requires otherwise, the word
"comprise," and variations such as "comprises" and
"comprising," will be understood to imply the
inclusion of a stated integer or step or group of
integers or steps but not the exclusion of any other
integer or step or group of integers or steps. It must
be noted that, as used in the specification and the
appended claims, the singular forms "a," "an," and
"the" include plural referents unless the context
clearly dictates otherwise. Thus, for example,
reference to "a pharmaceutical carrier" includes
mixtures of two or more such carriers, and the like.
Ranges are often expressed herein as from "about" one
particular value, and/or to "about" another particular
value. When such a range is expressed, another
embodiment includes from the one particular value
and/or to the other particular value. Similarly, when
values are expressed as approximations, by the use of
the antecedent "about," it will be understood that the
particular value forms another embodiment. Conditions
of dementia such as Alzheimer's disease (AD) are
frequently characterised by 



a progressive accumulation of intracellular and/or
extracellular deposits of proteinaceousstructures such
as b-amyloid plaques and neurofibrillary tangles
(NFTs) in the brains of affected patients. The
appearance of these lesions largely correlates with
pathological neurofibrillary degeneration and brain
atrophy, as well as with cognitive impairment (see,
e.g., Mukaetova-Ladinska, E.B., et al., 2000, Am. J.
Pathol., Vol. 157, No. 2, pp. 623-636). In AD, both
neuritic plaques and NFTs contain paired helical
filaments (PHFs), of which a major constituent is the
microtubule-associated protein tau (see, e.g., Wischik
et al., 1988, PNAS USA, Vol. 85, pp. 4506-4510).
Plaques also contain extracellular b-amyloid fibrils
derived from the abnormal processing of amyloid
precursor protein (APP) (see, e.g., Kang et al., 1987,
Nature, Vol. 325, p. 733). An article by Wischik et
al. (in 'Neurobiology of Alzheimer's Disease', 2nd
Edition, 2000, Eds. Dawbarn, D. and Allen, SJ. , The
Molecular and Cellular Neurobiology Series, Bios
Scientific Publishers, Oxford) discusses in detail the
putative role of tau protein in the pathogenesis of
neurodegenerative dementias. Loss of the normal form
of tau, accumulation of pathological PHFs, and loss of
synapses in the mid-frontal cortex all correlate with
associated cognitive impairment. Furthermore, loss of
synapses and loss of pyramidal cells both correlate
with morphometric measures of tau-reactive
neurofibrillary pathology, which parallels, at a
molecular level, an almost total redistribution of the
tau protein pool from a soluble to a polymerised form
(i.e., PHFs) in Alzheimer's disease. Tau exists in
alternatively-spliced isoforms, which contain three or
four copies of a repeat sequence corresponding to the
microtubule-binding domain (see, e.g., Goedert, M., et
al., 1989, EMBO J., Vol. 8, pp. 393-399; Goedert, M.,
et al., 1989, Neuron, Vol. 3, pp. 519-526). Tau in
PHFs is proteolytically processed to a core domain
(see, e.g., Wischik, CM., et al., 1988, PNAS USA, Vol.
85, pp. 4884-4888; Wischik et al., 1988, PNAS USA,
Vol. 85, pp. 4506-4510; Novak, M., et al., 1993, EMBO
J., Vol. 12, pp. 365- 370) which is composed of a
phase-shifted version of the repeat domain; only three
repeats are involved in the stable tau-tau interaction
(see, e.g., Jakes, R., et al., 1991, EMBO J., Vol. 10,
pp. 2725-2729). Once formed, PHF-like tau aggregates
act as seeds for the further capture and provide a
template for proteolytic processing of full-length tau
protein (see, e.g., Wischik et al., 1996, PNAS USA,
Vol. 93, pp. 11213-1 1218). 



The phase shift which is observed in the repeat domain
of tau incorporated into PHFs suggests that the repeat
domain undergoes an induced conformational change
during incorporation into the filament. During the
onset of AD, it is envisaged that this conformational
change could be initiated by the binding of tau to a
pathological substrate, such as damaged or mutated
membrane proteins (see, e.g., Wischik, CM., et al.,
1997, in "Microtubule-associated proteins:
modifications in disease", Eds. Avila, J., Brandt, R.
and Kosik, K. S. (Harwood Academic Publishers,
Amsterdam) pp. 185-241).In the course of their
formation and accumulation, PHFs first assemble to
form amorphous aggregates within the cytoplasm,
probably from early tau oligomers which become
truncated prior to, or in the course of, PHF assembly
(see, e.g., Mena, R., et al., 1995, Acta Neuropathol.,
Vol. 89, pp. 50-56; Mena, R., et al., 1996, Acta
Neuropathol., Vol. 91, pp. 633-641). These filaments
then go on to form classical intracellular NFTs. In
this state, the PHFs consist of a core of truncated
tau and a fuzzy outer coat containing full-length tau
(see, e.g., Wischik et al., 1996, PNAS USA, Vol. 93,
pp. 11213-1 1218). The assembly process is
exponential, consuming the cellular pool of normal
functional tau and inducing new tau synthesis to make
up the deficit (see, e.g., Lai, R. Y. K., et al.,
1995, Neurobiology of Ageing, Vol. 16, No. 3, pp.
433-445). Eventually, functional impairment of the
neurone progresses to the point of cell death, leaving
behind an extracellular NFT. Cell death is highly
correlated with the number of extracellular NFTs (see,
e.g., Wischik et al., in 'Neurobiology of Alzheimer's
Disease', 2nd Edition, 2000, Eds. Dawbarn, D. and
Allen, S.J., The Molecular and Cellular Neurobiology
Series, Bios Scientific Publishers, Oxford). As
tangles are extruded into the extracellular space,
there is progressive loss of the fuzzy outer coat of
the neurone with corresponding loss of Nterminal tau
immunoreactivity, but preservation of tau
immunoreactivity associated with the PHF core (see,
e.g., Bondareff, W. et al., 1994, J. Neuropath. Exper.
Neurol., Vol. 53, No. 2, pp. 158-164).
Diaminophenothiazines have previously been shown to
inhibit tau protein aggregation and to disrupt the
structure of PHFs, and reverse the proteolytic
stability of the PHF core (see, e.g., WO 96/30766, F
Hoffman-La Roche). Such compounds were disclosed for
use in the treatment or prophylaxis of various
diseases, including Alzheimer's disease. These
included, amongst others:Additionally, WO 02/055720
(The University Court of the University of Aberdeen) 



discusses the use of reduced forms of
diaminophenothiazines specifically for the treatment
of a variety of protein aggregating diseases, although
the disclosure is primarily concerned with
tauopathies. WO 2005/030676 (The University Court of
the University of Aberdeen) discusses radiolabeled
phenothiazines, and their use in diagnosis and
therapy, for example, of tauopathies. Notwithstanding
these disclosures, it will be appreciated that the
provision of one or more further compounds, not
previously specifically identified as being effective
tau protein aggregation inhibitors, would provide a
contribution to the art. PCT/GB2005/003634 (TauRx
Therapeutics Pte. Ltd) was filed, but not published,
prior to the filing of the present application (WO
2006/032879 A2 was published on 30 March 2006). That
application relates inter alia to methods of
synthesizing and purifying certain
3,7-diamino-phenothiazin-5-ium compounds (referred to
as "diaminophenothiazinium compounds") including MTC
and other compounds described herein. It further
discloses therapeutic uses of these
compounds.DESCRIPTION OF THE INVENTION The present
inventors have now identified certain thioninium
compounds as being effective tau protein aggregation
inhibitors and in preferred forms having certain other
desirable properties, for example by comparison with
the compounds of the prior art discussed above. As
discussed above, tau proteins are characterised as
being one among a larger number of protein families
which co-purify with microtubules during repeated
cycles of assembly and disassembly (Shelanski et a/.
(1973) Proc. Natl. Acad. Sci. USA, 70., 765-768), and
are known as microtubule-associated-proteins (MAPs).
Members of the tau family share the common features of
having a characteristic N-terminal segment, sequences
of approximately 50 amino acids inserted in the
N-terminal segment, which are developmentally
regulated in the brain, a characteristic tandem repeat
region consisting of 3 or 4 tandem repeats of 31-32
amino acids, and a C-terminal tail. One or more of
these specific compounds are known in the art - for
example MTZ is described in Fierz-David and Blangley,
1949, "F. Oxazine and Thiazine Dyes," in: Fundamental
Processes of Dye Chemistry , published by lnterscience
(London, UK), 



pp. 308-314. However it is believed that none of these
have previously been disclosed in the prior art as tau
protein aggregation inhibitors. The invention
therefore relates to methods, uses, compositions and
other materials employing these compounds as tau
protein aggregation inhibitors and as therapeutics or
prophylactics of diseases associated with tau protein
aggregation ("tauopathies"). The invention further
provides processes for making these compounds. These
and other aspects of the invention are discussed in
more detail hereinafter.Compounds In general, the
present invention relates to one or more compounds
selected from the following diaminophenothiazinium
compounds: )ALPHA-2-DELTA LIGANDS FOR NON-RESTORATIVE
SLEEP BACKGROUND OF THE INVENTION Problems with sleep
are prevalent worldwide. See Roth, T. et al., Sleep
Med 6:487-95 (2005). When describing sleep concerns,
subjects usually complain of difficulty initiating
sleep (DIS), of difficulty maintaining sleep (DMS), of
awakening too early in the morning, or of a
combination of these symptoms. However, a fourth
complaint related to poor sleep has been described in
the last several years as nonrestorative sleep (NRS)-
a feeling that the sleep episode has been
un-refreshing or un-restoring, or what the DSM-IV
describes as light, restless, or poor quality sleep.
See American Psychiatric Association, Diagnostic and
Statistical Manual of Mental Disorders (4th ed., Text
Revision, 2000). Complaints from subjects suffering
from NRS include difficulty getting started in the
morning, daytime fatigue, daytime sleepiness, general
inability to function in the daytime, alertness
problems, impaired mood, and poor work and academic
performance. For those suffering from NRS, however,
these complaints may not be the result of difficulties
initiating or maintaining sleep. This was demonstrated
in a multinational epidemiology study comprised of
over 25,000 individuals, which showed that about 11%of
the study population experienced NRS and that about 3%
of the study population experienced NRS without the
classic symptoms of DIS or DMS. See M. Ohayon, Arch
Intern Med 165:35- 4 1 (2005). Alpha-2-delta (a2d)
ligands are known to bind the a2d subunits of calcium
channels. Published U.S. Patent Application No.
2005/0059654 describes methods for treating depression
in mammals, as well as depression and a concomitant
disease, including anxiety, sleep disorder and
post-traumatic stress disorder, comprising
administering various combinations of an a2d ligand
with a serotonin re-uptake 



inhibitor (SSRI) or with a selective noradrenaline
re-uptake inhibitor (SNRI), or both. Published U.S.
Patent Application No. 2004/0092522 describes
combinations of an a2d ligand and a cyclic guanosine
3',5'-monophosphate phosphodiesterase type 5 (PDEV)
inhibitor for use in treating pain. Published U.S.
Patent Application No. 2004/0180959 describes the use
of cyclic a2d ligands for treating fibromyalgia or
fibromyalgia and a concomitant disorder, and their use
in combination with a human growth hormone or human
growth hormone secretagogue for increasing slow wave
sleep. Published U.S. Patent Application No. 2004/01
861 77 describes the use of acyclic a2d ligands for
treating various disorders, including fibromyalgia and
hot flashes. Published U.S. Patent Application Nos.
2003/0195251 and 2005/0124668 describe b-amino acids
that bind to the a2d subunit of calcium channels and
are useful for treating central nervous system
disorders. Published U.S. Patent Application No.
2003/0212133 describes the use of cyclic a2d ligands
for treating insomnia. SUMMARY OF THE INVENTION This
invention relates to methods for treating
non-restorative sleep (NRS). For the purposes of this
invention, NRS is defined as awakening un-refreshed or
un-restored. These symptoms are not due to difficulty
initiating sleep, difficulty maintaining sleep, or
awakening too early. NRS does not occurexclusively
during the course of another sleep disorder or mental
disorder, and is not due to direct physiological
effects of a substance or a general medical condition.
To be diagnosed with NRS a subject or patient: (a)
exhibits clinically significant distress or impairment
in social, occupational or other areas of daytime
functioning; (b) does not report (either subjectively
or objectively by polysomnography) difficulty
initiating sleep (DIS) or difficulty maintaining sleep
(DMS); and (c) exhibits the symptoms in (a) at least 3
times/week for a period of at least 1 month. This
invention provides a method of treating
non-restorative sleep in a subject in need of such
treatment. The method comprises administering a
therapeutically effective amount of a compound, or a
pharmaceutically acceptable salt thereof, in which the
compound (or its salt) is an a2d ligand. One aspect of
the invention provides that the compound is a g-amino
acid or a pharmaceutically acceptable salt thereof.
Another aspect of the invention provides that the
compound is gabapentin or a pharmaceutically
acceptable salt thereof. 



Another aspect of the invention provides that the
compound is pregabalin or a pharmaceutically
acceptable salt thereof. Another aspect of the
invention provides that the a2d ligand is a compound
of formula 1 or 1A, 1 IA or a pharmaceutically
acceptable salt thereof wherein: R is hydrogen or a
straight or branched alkyl having from 1 to 4 carbon
atoms; and R1 to R are each independently selected
from hydrogen, straight or branched alkyl of from 1 to
6 carbon atoms, phenyl, benzyl, fluorine, chlorine,
bromine, hydroxy, hydroxymethyl, amino, aminomethyl,
trifluoromethyl, -CO2 H, -CO2 R15 , -CH2CO2 H, -CH2CO2
R1 5 , or -OR1 , wherein R 5 is a straight or branched
alkyl of from 1 to 6 carbon atoms, phenyl, or benzyl,
and R1 to R are not simultaneously hydrogen. Another
aspect of the invention provides that the compound is
(3S,4S)-(1-aminomethyi-3,4-
dimethyl-cyclopentyl)-acetic acid or a
pharmaceutically acceptable salt thereof. Another
aspect of the invention provides that the compound is
a b-amino acid or a pharmaceutically acceptable salt
thereof. This invention is also provides a method for
treating non-restorative sleep in a subject in need of
treatment, the method comprising: diagnosing the
subject having non-restorative sleep, and
administering to the subject a therapeutically
effective amount of a compound, or a pharmaceutically
acceptable salt thereof, in which the compound (or its
salt) is an a2d ligand.One aspect of the invention is
that the compound is selected from
(3S,4S)-(1-aminomethyl-3,4-
dimethyl-cyclopentyl)-acetic acid, gabapentin, and
pregabalin, or a pharmaceutically salt of the
foregoing compounds. Useful compounds are a2d ligands,
and include compounds described in published United
States Patent Application Nos. 2005/0059654,
2004/0092522, 2004/01 80959, 2004/01 861 77,
2003/0195251 , 2005/0124668, and 2003/0212133, as well
as published International Patent Application No. WO
04,054,566. Useful compounds include the a2d ligands
(3S,4S)-(1-aminomethyl-3,4-dimethyl-cyclopentyl)-
acetic acid, (i-aminomethyl-cyclohexyl)-acetic acid
(gabapentin), and the S-(+) enantiomer of 4-amino-3-
(2-methylpropyl) butanoic acid (pregabalin). Methods
for determining whether a particular compound is an
a2d ligand (i.e. whether a particular 



compound binds the a2d subunit of a calcium channel)
include those described in N. S. Gee etal., J. Biol.
Chem. 271 :5768-5776 (1996); E. Marais et a/., MoI.
Pharmacol. 59:1243-1248 (2001); H. C. Gong et ai, J.
Membr. Biol. 184:35-43 (2001); and N. Qin etal., MoI.
Pharmacol. 62:485-496 (2002). Useful compounds
generally exhibit an IC50 (concentration at 50%
inhibition) of about 1 mM or less or about 0.5 mM or
less. Useful compounds include all pharmaceutically
acceptable complexes, salts, solvates, and hydrates
thereof, as well as all stereoisomers, tautomers, and
polymorphic forms thereof, including all crystalline
and amorphous forms, whether they are pure,
substantially pure, or mixtures. Useful compounds may
also be combined with other agents, including agents
that enhance sleep inducing effects. Such agents
include melatonin, tryptophan, valerian, passiflora,
antihistamines, such as diphenydramine hydrochloride
ordoxylamine succinate, benzodiazepines, and
non-benzodiazepine hypnotics. DETAILED DESCRIPTION OF
THE INVENTION Unless otherwise indicated, this
disclosure uses definitions provided below. Some of
the definitions and formulae may include a dash ("-")
to indicate a bond between atoms or a point of
attachment to a named or unnamed atom or group of
atoms. "Substituted" groups are those in which one or
more hydrogen atoms have been replaced with one or
more non-hydrogen atoms or groups, provided that
valence requirements are met and that a chemically
stable compound results from the substitution. "About"
or "approximately," when used in connection with a
measurable numerical variable, refers to the indicated
value of the variable and to all values of the
variable that are within the experimental error of the
indicated value (e.g., within the 95% confidence
interval for the mean) or within +10 percent of the
indicated value, whichever is greater. "Alkyl" refers
to straight or branched hydrocarbon groups having from
1 to 6 carbon atoms and includes methyl, ethyl,
propyl, isopropyl, butyl, 2-butyl, fert-butyl, and
pentyl. "Alkoxy" refers to alkyl-O-, where alkyl is
defined above, and includes methoxy, ethoxy, propoxy,
isopropoxy, butoxy, 2-butoxy, tert-butoxy, and
pentyloxy."Carboalkoxy" refers to alkoxy-C(O)- , where
alkoxy is defined above, and includes methoxycarbonyl,
ethoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,
2-butoxycarbonyl, tertbutoxycarbonyl, and
pentyloxycarbonyl. "g-amino acid" refers to a compound
having a monovalent or divalent radical selected from
(4- 



amino-butanoic acid)-3-yl and (4-amino-butanoic
acid)-3,3-diyl, respectively. "b-amino acid" refers to
a compound having a monovalent radical selected from
(3-aminopropanoic acid)-2-yl and (3-amino-propanoic
acid)-3-yl. Benzyl and phenyl groups may be
unsubstituted or substituted with from 1 to 3
substituents selected from hydroxy, carboxy,
carboalkoxy, halogen, -CF3, nitro, alkyl, and alkoxy.
Preferred substituents include one or more halogens.
"Subject" refers to a mammal, including a human.
"Pharmaceutically acceptable" substances refers to
those substances which are within the scope of sound
medical judgment suitable for use in contact with the
tissues of subjects without undue toxicity,
irritation, allergic response, and the like,
commensurate with a reasonable benefit-to-risk ratio,
and effective for their intended use. "Treating"
refers to reversing, alleviating, inhibiting the
progress of, or preventing a disorder or condition to
which such term applies, or to reversing, alleviating,
inhibiting the progress of, or preventing one or more
symptoms of such disorder or condition. "Treatment"
refers to the act of "treating," as defined
immediately above. "Drug," "drug substance," "active
pharmaceutical ingredient," and the like, refer to a
compound (e.g., compounds of formula 1 and formula 1A,
and compounds specifically named above) that may be
used for treating a subject in need of treatment.
"Therapeutically effective amount" of a drug refers to
the quantity of the drug that may be used for treating
a subject and may depend on the weight and age of the
subject and the route of administration, among other
things. "Inert" substances refer to those substances
that may influence the bioavailability of the drug,
but are otherwise pharmacologically inactive.
"Excipient" or "adjuvant" refers to any inert
substance. "Pharmaceutical composition" refers to the
combination of one or more drug substances and one or
more excipients. "Drug product," "pharmaceutical
dosage form," "dosage form," "final dosage form" and
the like, refer to a pharmaceutical composition that
is administered to a subject in need of treatment and
generally may be in the form of tablets, capsules,
sachets containing powder or granules, liquid
solutions or suspensions, patches, films, and the
like. 



Many of the compounds which are useful for treating
NRS, including compounds represented by formula 1,
formula 1A, and compounds specifically named above,
may form pharmaceutically acceptable complexes, salts,
solvates and hydrates. These salts include acid
addition salts (including di-acids) and base salts.
Pharmaceutically acceptable acid addition salts
include nontoxic salts derived from inorganic acids
such as hydrochloric acid, nitric acid, phosphoric
acid, sulfuric acid, hydrobromic acid, hydroiodic
acid, hydrofluoric acid, and phosphorous acids, as
well nontoxic salts derived from organic acids, such
asaliphatic mono- and dicarboxylic acids,
phenyl-substituted alkanoic acids, hydroxy alkanoic
acids, alkanedioic acids, aromatic acids, aliphatic
and aromatic sulfonic acids, etc. Such salts include
acetate, adipate, aspartate, benzoate, besylate,
bicarbonate, carbonate, bisulfate, sulfate, borate,
camsylate, citrate, cyclamate, edisylate, esylate,
formate, fumarate, gluceptate, gluconate, glucuronate,
hexafluorophosphate, hibenzate,
hydrochloride/chloride, hydrobromide/bromide,
hydroiodide/iodide, isethionate, lactate, malate,
maleate, malonate, mesylate, methylsulfate,
naphthylate, 2-napsylate, nicotinate, nitrate,
orotate, oxalate, palmitate, pamoate, phosphate,
hydrogen phosphate, dihydrogen phosphate,
pyroglutamate, saccharate, stearate, succinate,
tannate, tartrate, tosylate, trifluoroacetate and
xinofoate salts. Pharmaceutically acceptable base
salts include nontoxic salts derived from bases,
including metal cations, such as an alkali or alkaline
earth metal cation, as well as amines. Examples of
suitable metal cations include sodium (Na ), potassium
(K ), magnesium (Mg2+), calcium (Ca2+), zinc (Zn2+) ,
and aluminum (Al3+). Examples of suitable amines
include arginine, L/ L/'-dibenzylethylenediamine,
chloroprocaine, choline, diethylamine, diethanolamine,
dicyclohexylamine, ethylenediamine, glycine, lysine,
L/-methylglucamine, olamine,
2-amino-2-hydroxymethyl-propane-1,3-diol, and
procaine. For a discussion of useful acid addition and
base salts, see S. M. Berge et al., "Pharmaceutical
Salts," 66 J. Pharm. ScL 1-19 (1977); see also Stahl
and Wermuth, Handbook of Pharmaceutical Salts:
Properties, Selection, and Use (2002).
Pharmaceutically acceptable salts may be prepared
using various methods. For example, one may react a
compound of formula 1 with an appropriate acid or base
to give the desired salt. One may also react a
precursor of the compound of formula 1 with an acid or
base to remove an acid- or baselabile protecting group
or to open a lactone or lactam group of the precursor.
Additionally, one may convert a salt of the compound
of formula 1 to another salt through treatment with an
appropriate acid or base or through contact with an
ion exchange resin. Following reaction, one may then
isolate the salt by filtration if it precipitates from
solution, or by evaporation to recover the salt. The
degree of ionization of 



the salt may vary from completely ionized to almost
non-ionized. The compounds used to treat NRS may also
exist in unsolvated and solvated forms. The term
"solvate" describes a molecular complex comprising the
compound and one or more pharmaceutically acceptable
solvent molecules (e.g., EtOH). The term "hydrate" is
a solvate in which the solvent is water.
Pharmaceutically acceptable solvates include those in
which the solvent may be isotopically substituted
(e.g., D2O, de-acetone, d6-DMSO). The compounds used
to treat NRS may also exist as multi-component
complexes (other than salts and solvates) in which the
compound (drug) and at least one other component are
present in stoichiometric or non-stoichiometric
amounts. Complexes of this type include clathrates
(drug-host inclusion complexes) and co-crystals. The
latter are typically defined as crystalline complexes
of neutral molecular constituents which are bound
together through non-covalent interactions, but could
also be a complex of a neutral molecule with a salt.
Co-crystals may be prepared by melt crystallization,
by recrystallization from solvents, or by physically
grinding the components together. See, e.g., O.
Almarsson and M. J. Zaworotko, Chem. Commun.
17:1889-1896 (2004). For a general review of
multicomponent complexes, see J. K. Haleblian, J.
Pharm. Sci. 64(8):1 269-88 (1975).All references to
compounds, including compounds of formula 1, formula
1A, and compounds described and named in the
specification, generally include all polymorphs and
crystal habits, prodrugs, metabolites, stereoisomers,
and tautomers thereof, as well as all
isotopically-labeled compounds thereof. "Prodrugs"
refer to compounds having little or no pharmacological
activity that can, when metabolized in vivo, undergo
conversion to compounds having desired pharmacological
activity. Prodrugs may be prepared by replacing
appropriate functionalities present in
pharmacologically active compounds with "pro-moieties"
as described, for example, in H. Bundgaar, Design of
Prodrugs (1985). Examples of prodrugs include ester or
amide derivatives of compounds of formula 1, formula
1A, and compounds described and named in the
specification, having carboxylic acid or amino
functional groups, respectively. For further
discussions of prodrugs, see e.g., T. Higuchi and V.
Stella "Pro-drugs as Novel Delivery Systems," ACS
Symposium Series 14 (1975) and E. B. Roche ed.,
Bioreversible Carriers in Drug Design (1987).
"Metabolites" refer to compounds formed in vivo upon
administration of pharmacologically active compounds.
Examples include hydroxymethyl, hydroxy, secondary
amino, primary amino, phenol, and carboxylic acid
derivatives of compounds of formula 1, formula 1A, and
compounds described and named in the specification,
having methyl, alkoxy, tertiary amino, secondary
amino, phenyl, and amide groups, 



respectively. Certain compounds described herein may
have stereoisomers. Some of these compounds may exist
as single enantiomers (enantiopure compounds) or
mixtures of enantiomers (enriched and racemic
samples), which depending on the relative excess of
one enantiomer over another in a sample, may exhibit
optical activity. Such stereoisomers, which are
non-superimposable mirror images, possess a
stereogenic axis or one or more stereogenic centers
(i.e., chirality). Other compounds may be
stereoisomers that are not mirror images. Such
stereoisomers, which are known as diastereoisomers,
may be chiral or achiral (contain no stereogenic
centers). They include molecules containing an alkenyl
or cyclic group, so that cisltrans (or ZIE)
stereoisomers are possible, or molecules containing
two or more stereogenic centers, in which inversion of
a single stereogenic center generates a corresponding
diastereoisomer. Unless stated or otherwise clear
(e.g., through use of stereobonds, stereocenter
descriptors, etc.) the scope of the invention and
disclosure generally includes the reference compound
and its stereoisomers, whether they are each pure
(e.g., enantiopure) or mixtures (e.g.,
enantiomerically enriched or racemic). "Tautomers"
refer to structural isomers that are interconvertible
via a low energy barrier. Tautomeric isomerism
(tautomerism) may take the form of proton tautomerism
in which the compound contains, for example, an imino,
keto, or oxime group, or valence tautomerism in which
the compound contains an aromatic moiety. Compounds
described herein also include all pharmaceutically
acceptable isotopic variations, in which at least one
atom is replaced by an atom having the same atomic
number, but an atomic mass different from the atomic
mass usually found in nature. Isotopes suitable for
inclusion in compounds include, for example, isotopes
of hydrogen, such as 2H and 3H; isotopes of carbon,
such as11C, 13C and 14C; isotopes of nitrogen, such
as13N and 15N; isotopes of oxygen, such as 15O, 17O
and 18O; isotopes of sulfur, such as 35S; isotopes of
fluorine, such as 18F; isotopes of chlorine, such as
36CI, and isotopes ofiodine, such as 123I and 125 I.
Use of isotopic variations (e.g., deuterium, 2H) may
afford certain therapeutic advantages resulting from
greater metabolic stability, for example, increased in
vivo half-life or reduced dosage requirements.
Additionally, certain isotopic variations of the
disclosed compounds may incorporate a radioactive
isotope (e.g., tritium, 3H, or 14C), which may be
useful in drug and/or substrate tissue distribution
studies. Substitution with positron emitting isotopes,
such as 11C, 18F, 15O and 13N, may be useful in
Positron Emission Topography (PET) studies for
examining substrate receptor occupancy.
Isotopically-labeled compounds may be prepared by
processes analogous to those described elsewhere 



in the disclosure using an appropriate
isotopically-labeled reagent in place of a non-labeled
reagent. Compounds of formula 1, formula 1A, and
compounds described and named above, and their
pharmaceutically acceptable complexes, salts, solvates
and hydrates, should be assessed for their
biopharmaceutical properties, such as solubility and
solution stability across pH, permeability, and the
like, to select an appropriate dosage form and route
of administration. Compounds that are intended for
pharmaceutical use may be administered as crystalline
or amorphous products, and may be obtained, for
example, as solid plugs, powders, or films by methods
such as precipitation, crystallization, freeze drying,
spray drying, evaporative drying, microwave drying, or
radio frequency drying. The compounds used to treat
NRS can be prepared and administered in a wide variety
of oral and parenteral dosage forms. Thus, the
compounds can be administered by injection, i.e.,
intravenously, intramuscularly, intracutaneously,
subcutaneously, intraduodenally, or intraperitoneally.
Also, the compounds of the present invention can be
administered by inhalation, for example, intranasally.
Additionally, the compounds can be administered
transdermally. When describing dosage forms, the
active pharmaceutical ingredient refers to the
compounds of formula 1, formula 1A, and compounds
described and named in specification as well as their
pharmaceutically acceptable complexes, salts, solvates
and hydrates. In addition to the active pharmaceutical
ingredient (API), pharmaceutical compositions include
pharmaceutically acceptable carrier that can be either
solid or liquid. Solid dosage forms include powders,
tablets, pills, capsules, cachets, suppositories, and
dispersible granules. A solid carrier is generally
inert and may comprise one or more substances
(excipients) which may also act, for example, as
diluents, flavoring agents, binders, preservatives,
tablet disintegrating agents, or an encapsulating
material. For powders, the carrier is a finely divided
solid which is in a mixture with the finely divided
API; for tablets, the API is typically mixed with the
carrier having the necessary binding properties in
suitable proportions and compacted in the shape and
size desired. Powders and tablets generally contain
from about 5% to about 70% of the API based on weight.
Suitable excipients include magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin,
dextrin, starch, gelatin, tragacanth, methylcellulose,
sodium carboxymethylcellulose, a low melting wax,
cocoa butter, and the like. The term "preparation" may
include the formulation of the API with encapsulating
material as a carrier that provides a capsule in which
the active component, with or without other carriers,
is surrounded by a carrier, which is thus in
association with it. Tablets, powders, capsules, 



cachets, and lozenges can be used as solid dosage
forms suitable for oral administration.For preparing
suppositories, a low melting wax, such as a mixture of
fatty acid glycerides or cocoa butter, is first
melted, and the API is dispersed homogeneously
therein, as by stirring. The molten homogenous mixture
is then poured into convenient sized molds, allowed to
cool, and thereby to solidify. Liquid pharmaceutical
compositions include solutions, suspensions, and
emulsions, which comprise, for example, water or
aqueous propylene glycol solutions. Liquid
preparations suitable for parenteral injection may be
formulated in aqueous polyethylene glycol solution.
Aqueous solutions suitable for oral use can be
prepared by dissolving the API in water and adding
suitable colorants, flavors, stabilizing and
thickening agents as desired. Aqueous suspensions can
be made by dispersing finely divided API in water with
viscous material, such as natural or synthetic gums,
resins, methylcellulose, sodium
carboxymethylcellulose, and other suspending agents.
Useful pharmaceutical compositions also include solid
preparations which are intended to be converted,
shortly before use, to liquid pharmaceutical
compositions suitable oral administration. Such liquid
dosage forms include solutions, suspensions, and
emulsions. These preparations may contain, in addition
to the API, colorants, flavors, stabilizers, buffers,
artificial and natural sweeteners, dispersants,
thickeners, solubilizing agents, and the like. The
pharmaceutical composition is preferably in unit
dosage form. In such cases, the pharmaceutical
composition is subdivided into unit doses containing
appropriate quantities of the API. The unit dosage
form can be a packaged preparation, the package
containing discrete quantities of preparation, such as
packeted tablets, capsules, and powders in vials or
ampoules. Also, the unit dosage form can be a capsule,
tablet, cachet, or lozenge itself, or it can be the
appropriate number of any of these in packaged form.
The quantity of active component in a unit dose
preparation may be varied or adjusted from 0.1 mg to 1
g according to the particular application and the
potency of the active component. To treat NRS, the
drug is typically administered once daily before
bedtime, as for example, capsules or tablets
containing of 1 mg, 5 mg, 10 mg, 25 mg, 50 mg, 75 mg,
100 mg, 200 mg, 300 mg, 400 mg or 500 mg of the API.
The composition may, if desired, also contain other
compatible therapeutic agents. For therapeutic use,
the compounds utilized in the disclosed method may be
administered at an initial dosage of about 0.01 mg/kg
daily to about 100 mg/kg daily. A daily dose range of
about 0.02 mg/kg to about 10 mg/kg is typical. The
dosages, however, may be varied depending upon the
requirements of the patient, the severity of the
condition being treated, and the compound being
employed. Determination 



of the proper dosage for a particular situation is
within the skill of the art. In some cases, treatment
is initiated with smaller dosages which are less than
the optimum dose of the compound. Thereafter, the
dosage is increased by small increments until the
optimum effect under the circumstances is reached.
EXAMPLE The following example is intended to be
illustrative and non-limiting and represents a
specific embodiment of the present invention. The term
"COMPOUND A" refers to the s2d ligand (3S,4S)-(1-
aminomethyl-3,4-dimethyl-cyclopentyl)-acetic
acid.METHODOLOGY STUDY DESIGN. A randomized,
double-blind, placebo- and active-controlled,
multicenter, 4-way crossover study was carried out to
evaluate the effects of COMPOUND A in an NRS
population. Subjects with NRS who met screening
requirements were initially randomized into the study
and received 1 of 4 treatments (COMPOUND A 25mg,
COMPOUND A 50mg, Zolpidem 10mg, or placebo) daily for
2 weeks followed by a 1-week washout period. Subjects
were subsequently crossed over 3 times to receive the
remaining treatments, each for 2 weeks followed by a
1- week washout period. Each subject was orally dosed
(blinded capsule), either 1 hour before bedtime with
COMPOUND A or placebo, or 30 minutes before bedtime
with Zolpidem or placebo. Each treatment was
administered at least 2 hours after a meal. DIAGNOSIS
AND MAIN CRITERIA FOR INCLUSION. Subjects selected for
the study were male and/or nonpregnant, nonlactating
females between the ages of 18-64 years, inclusive,
who regularly (>3 times/week) awoke un-restored or
un-refreshed for at least the previous 3 months,
causing significant distress or impairment in social,
occupational, or other important areas of functioning
during the daytime. EFFICACY & SAFETY EVALUATIONS. The
primary endpoint in this study was the Restorative
Sleep Questionnaire-Weekly (RSQ-W) Total Score at the
end of each 2-week treatment period. The RSQ-W, below,
is a patient-reported outcome measure of morning
refreshment over the past week in which larger values
of the total score correspond to greater refreshment.
All remaining efficacy/outcomes endpoints were
considered secondary. Safety data, including adverse
event information, clinical laboratory values,
physical examination, vital signs, and
electrocardiograms (ECGs) were collected during the
study. STATISTICAL METHODS. The Full Analysis Set was
used in the analyses of all efficacy/outcome
endpoints. The Full Analysis Set consisted of all
randomized subjects who took any study medication and
who had a baseline with at least 1 post-baseline
measurement on at least 1 efficacy/outcome variable.
The Per-Protocol Analysis Set was used for sensitivity
analyses of certain 



efficacy/outcome endpoints as appropriate. The
Per-Protocol Analysis set included all subjects from
the Full Analysis Set who did not have major protocol
deviations. Protocol deviations included the major
inclusion/exclusion criteria assessed prior to
randomization and major protocol deviations or
violations assessed after randomization. Partial data
for subjects who took incorrect treatment (as a
protocol deviation assessed after randomization) may
have been included in the Per-Protocol Analysis Set.
The Safety Analysis Set was used in the analyses of
the safety data and consisted of all randomized
subjects who took any study medication. For the
primary efficacy endpoint . each active treatment was
compared to placebo. For each active treatment, the
null hypothesis tested was that there is no difference
in the true means for this endpoint between the active
treatment and placebo. The corresponding alternative
hypothesis was that there is a difference in the true
means for this endpoint in favor of the active
treatment compared to placebo. Each comparison was
done at the nominal alpha = 0.05 level (one-sided),
recognizing that the probability of committing at
least one Type I error could be greater than 0.05 but
no more than 0.15. MODEL-BASED SUMMARY. The primary
endpoint in this study was the RSQ-W Total Score at
the end of each 2-week treatment period. This endpoint
was analyzed using a linear model including sequence,
period, and treatment as fixed factors, and subject
within sequence and within-subject error asrandom
factors. First-order carryover effects were explored
and tested at the 10% nominal level of significance.
Pair-wise comparisons were made based on the final
linear model. The point estimates and 90% confidence
intervals (Cis) for the placebo-adjusted treatment
effects were constructed using the least squares (LS)
means and appropriate standard errors. DESCRIPTIVE
SUMMARY. For each item and Total Score of the RSQ-W,
descriptive statistics were provided by treatment and
visit. For secondary/exploratory purposes, certain
secondary efficacy endpoints were analyzed with
model-based statistical procedures. For each of these
endpoints, the null hypothesis was that there is no
difference in the true means between the active
treatment and placebo. The corresponding alternative
hypothesis was that there is a difference in the true
means in favor of the active treatment compared to
placebo, with the understanding that the direction of
the one-sided alternative hypothesis depends on the
direction of the endpoint being tested (i.e., the
direction of the one-sided alternative hypothesis is
endpoint-specific). All comparisons are considered
secondary/exploratory, and each was done at the
nominal alpha = 0.05 level (one-sided). No multiple
comparison adjustment was made. All secondary efficacy
endpoints were summarized descriptively. For
secondary/exploratory 



purposes, appropriate model-based statistical
procedures similar to those for the primary endpoint
were used to analyze the following scales and
subscales:  Restorative Sleep Questionnaire-Daily
(RSQ-D, below): weekly averages of Total Score;
Daytime Consequences of Sleep Questionnaire (DCSQ):
Total Score;  Multidimensional Assessment of Fatigue
(MAF): Global Fatigue Index, Impact Subscale;
Subjective Sleep Questionnaire (SSQ): Sleep Quality;
Sheehan Disability Scale (SDS): Total Score;  SF-36v2:
Mental Component Summary, Physical Component Summary,
Vitality Subscale;  Clinical Global Impression of
Change (CGIC): Status Score; and  Patient Global
Impression of Change (PGIC): Status Score.AMINE
DERIVATIVES This invention relates to compounds of
general formula (1): in which A and B have the
meanings indicated below, and to processes and
intermediates for the preparation of, compositions
containing and the uses of such derivatives. b2
adrenergic agonists and cholinergic muscarinic
antagonists are well-established therapeutic agents
for the treatment of obstructive respiratory diseases
such as COPD and Asthma. Currently used inhaled b2
agonists include both short acting agents such as
salbutamol (q.i.d.), and terbutaline (t.i.d) and
longer acting agents such as salmeterol, and
formoterol (b.i.d.) and produce bronchodilation via
stimulation of adrenergic receptors on airway smooth
muscle. Inhaled Muscarinic antagonists in clinical use
include the short acting ipratropium bromide (q.i.d.),
oxitropium bromide (q.i.d) and the long acting
tiotropium (q.d.). Muscarinic antagonists produce
bronchodilation by inhibiting the cholinergic tone of
airways primarily by antagonising the action of
acetylcholine on muscarinic receptors present on
airway smooth muscle. A number of published studies
have demonstrated that the combined administration of
inhaled b2 agonists with inhaled muscarinic
antagonists (whether short or long acting) to patients
with obstructive lung disease results in superior
improvements in lung function, symptoms and quality of
life measures compared to patients receiving either
single class of agent alone. Studies to date have been
restricted to combination studies with single
pharmacology agents, however combination of both
pharmacologies within a single molecule would be
desirable as this could yield increased bronchodilator
efficacy with similar therapeutic index to the single
agents or similar efficacy with superior therapeutic
index. In addition, combining both pharmacologies in a



single molecule would allow the potential for
combination with anti-inflammatory agents thus giving
a triple therapy from a single inhaler. The invention
relates to the compounds of general formula (1):
wherein A is selected from:H and wherein * represent
the attachment point of A to the carbon bearing the
hydroxy; and B is selected from: 1) **-(CH
2)2-(CH2)m-X1-(CH2)n-*** wherein X1 is O or S, m is an
integer from Oto 9, n is an integer from 0 to 9 and
n+m is comprised between 4 to 9 inclusive; 2) C6-Ci 2
alkylene optionally substituted with one or two CrC 4
alkyl; 3) a group of formula wherein X2 is O or S, r
is an integer from 2 to 7, s is an integer from 0 to
6, t is an integer from 0 to 6, s+t is comprised
between 1 to 6 inclusive and r+s+t is comprised
between 3 to inclusive; and 4) a group of formula * *
representing the attachment point of B to the adjacent
NH group and *** representing the attachment point of
B to the adjacent phenyl group; and quaternary
ammonium salts thereof or, if appropriate, their
pharmaceutically acceptable salts and/or isomers,
tautomers, solvates or isotopic variations thereof.
The compounds of formula (1) are b2 adrenergic
receptor agonists and muscarinic receptor antagonists
that are particularly useful for the treatment of
diseases and/or conditions involvingsaid receptors, by
showing excellent potency, in particular when
administered via the inhalation route. The compounds
of the formula (1) (1) can be prepared using
conventional procedures such as by the following
illustrative methods in which A and B are as
previously defined for the compounds of the formula
(1) unless otherwise stated. The amine derivative of
the formula (1) may be prepared by reaction of an
amine of formula (2): wherein Ra represents hydrogen
or a suitable hydroxy protecting group, preferably
benzyl, with a bromide of formula (3): 



wherein A is as defined above for the compounds of
formula (1). Preferably the hydroxy groups of A are
protected with suitable hydroxyl protecting groups. A
preferred hydroxyl protecting group is benzyl. In a
typical procedure, the amine of formula (2) is reacted
with a bromide of formula (3) optionally in the
presence of a solvent or mixture of solvents (e.g.
dimethyl sulphoxide, toluene, L/,L/-dimethylformamide,
propionitrile, acetonitrile), optionally in the
presence of a suitable base (e.g. triethylamine,
diisopropylethylamine, potassium carbonate, potassium
hydrogen carbonate, sodium hydrogen carbonate) at a
temperature comprised between 8O0C and 120C, for 12 to
48hours. The protecting groups can then be removed
using standard methodology for cleaving oxygen
protecting groups such as those found in the text book
T.W. Greene, Protective Groups in Organic Synthesis,
A. Wiley-lnterscience Publication, 1981 . The bromides
of formula (3) may be prepared according to the
methods of WO2005/080324, US2005/222128, WO2004/032921
, US2005/21 5590, WO2005/092861 . The amine of formula
(2) may be prepared from the corresponding protected
amine of formula (4): Ra wherein Rb and R0 represent
any suitable substituents so that the bonds between
the N atom and Rb and the N atom and Rc may be easily
cleaved to give the free amine of formula (2) 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. For example Rb
and R could be selected from allyl, benzyl, t-butyl
carbamate or when joined together to form phthalimide.
Preferably Rb and R0 are both tertbutyl carbamate or
Rb is H and R is tertbutyl carbamate. The amine of
formula (4), wherein Ra is benzyl and B is selected
from (CH2)2-(CH2)m-X1-(CI-l2)n where n is 0 and m and
X1 are as defined for compounds of formula (1) or a
group of formula wherein t is 0 and r, s and X2 are as
defined for compounds of formula (1); may be prepared
by reaction of a compound of formula (5): (5)wherein
X3 is O or S, with a compound of formula (6): wherein
B1 is (CH2)2-(CH2)m or a group of formula: In a
typical procedure, the alcohol compound of formula (6)
is first converted to a halide (e.g. bromide,
chloride, iodide) or sulphonate (e.g. mesylate) using
standard procedures (e.g. 



triphenylphospine/iodine; triphenylphosphine/carbon
tetrabromide; thionyl chloride; methanesulphonyl
chloride/triethylamine) in the presence of a solvent
or mixture of solvents (e.g. dimethyl sulphoxide,
dichloromethane, toluene, L/,L/-dimethylformamide,
propionitrile, acetonitrile). This product is then
reacted with the compound of formula (5) in the
presence of a solvent or mixture of solvents (e.g.
dimethyl sulphoxide, toluene, L/,L/-dimethylformamide,
acetonitrile, tetrahydrofuran) optionally in the
presence of a suitable base (e.g. triethylamine,
diisopropylethylamine, potassium carbonate, potassium
hydrogen carbonate, sodium hydrogen carbonate) at a
temperature comprised between 600C and 12O0C, for 4 to
48 hours. Alternatively, a Mitsunobu protocol may be
employed (e.g. diethyl
azodicarboxylate/triphenylphosphine) in the presence
of a solvent or mixture of solvents (e.g. toluene,
acetonitrile, tetrahydrofuran) at a temperature
comprised between 25C and 600C, for 2 to 4 hours. The
compound of formula (5) wherein X3 is O may be
prepared from the aldehyde of formula (7): In a
typical procedure, the aldehyde (7) is treated with an
oxidant (e.g. hydrogen peroxide; metachloroperbenzoic
acid) in the presence of a solvent or mixture of
solvents (e.g. methanol, water, acetonitrile), in the
presence of an acid (e.g. sulphuric acid) at a
temperature comprised between 25C and 600C, for 6 to
24 hours.The aldehyde of formula (7) may be prepared
according to the method of WO 2005/012227. The
compound of formula (5) wherein X3 is S may be
prepared from an halide of formula (13): In a typical
procedure, the said halide (13) is reacted with
triisopropylsilanethiol in the presence of a suitable
palladium catalyst (e.g. palladium acetate/ tri-orf
o-tolylphosphine of formula Pd(OAc)2/{P(o-Tol) 3}2) in
the presence of a solvent or mixture of solvents (e.g.
toluene, acetonitrile, hexane) in the presence of a
base (e.g. triethylamine, diisopropylethylamine,
potassium carbonate, sodium hydrogen carbonate).
Preferably, the reaction is carried out at a
temperature comprising between 700C and 1100C for 4 to
16 hours. The product silyl thioether is then
deprotected using the methods found in the textbook T.
W. Greene, Protective Groups in Organic Synthesis, A.
Wiley-lnterscience Publication, 1981. The aryl bromide
of formula (13) may be prepared according to the
method of WO 1994/1 1337. The alcohol compound of
formula (6) may be prepared from commercial amines
using the methods found in the textbook T. W. Greene,
Protective Groups in Organic Synthesis, A.
Wileylnterscience 



Publication, 1981. The amine of formula (4), wherein B
is selected from - (CH2)2-(CH2)m-X1-(CH2)n wherein X1
is O or S, m is an integer from 0 to 9, n is an
integer from 3 to 9 and n+m is comprised between 4 to
9; - C6-C12 alkylene optionally substituted with one
or two C1-C4 alkyl; - a group of formula: wherein X2
is O or S, r is an integer from 2 to 7, s is an
integer 0 to 6 and t is an integer from 3 to 6 and s+t
is comprised between 3 to 6 and r+s+t is comprised
between 5 to 8, may be prepared from the amine of
formula (8):wherein B2 is - CH2-(CH2)m-X1-(CH2)ni
wherein X1 is O or S, m is an integer from 0 to 9, n-i
is an integer from 1 to 7 and n m is comprised between
2 to 7; - C3-C9 alkylene optionally substituted with
one or two Ci-C 4 alkyl; - a group of formula wherein
X2 is O or S, 1 is an integer from 1 to 6, s is an
integer 0 to 6 and is an integer from 1 to 4 and s+ti
is comprised between 1 to 4 and ri+s+t-i is comprised
between 2 to 5. In a typical procedure, the amine of
formula (8) is treated to hydrogenation using a metal
catalyst (e.g palladium on carbon; platinium oxide) in
the presence of a solvent (e.g. methanol, ethanol,
ethyl acetate, tetrahydrofuran) with a hydrogen source
(e.g. ammonium formate; formic acid, hydrogen) at a
temperature comprised between 20C and 900C, for 1 to 6
hours. The amine of formula (8) may be prepared from
reaction of the aldehyde of formula (7) as previously
described with a phosphonium salt of formula (9): In a
typical procedure, the phosphonium salt (9) treated
with a suitable base (e.g. sodium hydride,
triethylamine, n-butyl lithium, hexamethyldisilazide)
then reacted with the aldehyde (8) in the presence of
a solvent or mixture of solvents (e.g. toluene,
tetrahydrofuran, acetonitrile). Preferably, the
reaction is carried out at a temperature comprised
between 50C and 110C for 4 to 24 hours. The
phosphonium salt (9) may be prepared by reaction of
triphenyl phosphine with the bromide of formula (10):R
N B2 Br Rb (10) In a typical procedure the bromide of
formula (10) is reacted with triphenyl phosphine,
optionally 



in the presence of a solvent or mixture of solvents
(e.g. toluene, tetrahydrofuran, acetonitrile).
Preferably, the reaction is carried out at a
temperature comprised between 500C and 1100C for 1 to
5 days. The bromide of formula (10) may be formed by
the reaction of a suitable amine or amine equivalent
with a dibromide of formula (11): Br B Br In a typical
procedure, the dibromide of formula (11) is reacted
with a suitable amine or amine equivalent (e.g.
phthalimide, di-fe/t-butyl iminodicarbamate) in the
presence of a solvent or mixture of solvents (e.g.
toluene, tetrahydrofuran, acetonitrile) and with a
suitable base (e.g. sodium hydride, triethylamine,
n-butyl lithium). Preferably, the reaction is carried
out at a temperature comprised between 250C and 1100C
for 4 to 24 hours. The dibromide (11) may either be
commercial or formed from a dialcohol of formula (12):
HO' B OH using standard methods (e.g.
triphenylphosphine/carbon tetrabromide), in the
presence of a solvent or mixture of solvents (e.g.
dichloromethane, toluene, L/,L/-dimethylformamide,
propionitrile, acetonitrile). Compounds of formula
(12) are commercially available or can be easily
prepared by a man skilled in the art using
commercially available materials and standard methods.
Alternatively the amine of formula (4), wherein B is
selected from: (CH2)2-(CH2)m-X1-(CH2)n wherein X1 is O
or S, m is an integer from 0 to 9, n is an integer
from 3 to 9 and n+m is comprised between 4 to 9; -
C6-C12 alkylene optionally substituted with one or two
C1-C4 alkyl; - or a group of formula: wherein X2 is O
or S, r is an integer from 2 to 7, s is an integer 0
to 6 and t is an integer from 3 to 6 and s+t is
comprised between 3 to 6 inclusive and r+s+t is
comprised between 5 to 8 inclusive, may be prepared by
reaction of the bromide of formula (13):with the
alkene of formula (14): wherein B2 is as defined
above. In a typical procedure, the aryl halide of
formula (13) is reacted with the alkene of formula
(14) in the presence of a suitable palladium catalyst
(e.g. palladium acetate/ tri-orthotolylphosphine of
formula Pd(OAc)2/{P(o-Tol) 3}2) in the presence of a
solvent or mixture of solvents (e.g. toluene, 



acetonitfile, hexane) in the presence of a base (e.g.
triethylamine, diisopropylethylamine, potassium
carbonate, potassium hydrogen carbonate). Preferably,
the reaction is carried out at a temperature
comprising between 7O0C and 11O0C for 4 to 16 hours.
The aryl bromide of formula (13) may be prepared
according to the method of WO 1994/11337. The amine of
formula (14) may be prepared from commercial halides
of formula (15): X B (15) wherein X is Cl, Br or I. In
a typical procedure the halide (15) is reacted with a
suitable amine or amine equivalent (e.g. phthalimide,
di-terf-butyl iminodicarbamate) in the presence of a
solvent or mixture of solvents (e.g. toluene,
tetrahydrofuran, acetonitrile) and with a suitable
base (e.g. sodium hydride, triethylamine, n-butyl
lithium). Preferably, the reaction is carried out at a
temperature comprised between 25C and 110C for 4 to 24
hours. Alternatively if amine (14) is of the formula
(16): wherein X2 is O or S and t2 is an integer from 1
to 4 , then this may be formed by reaction of a
compound of formula (17):with commercial halides of
formula (18): X (CH2) (18) wherein X is Cl, Br or I.
In a typical procedure the compound of formula (17) is
treated with the halide (18) in the presence of a
solvent or mixture of solvents (e.g. dimethyl
sulphoxide, toluene, N,Ndimethylformamide,
acetonitrile, tetrahydrofuran), optionally in the
presence of a suitable base (e.g. triethylamine,
diisopropylethylamine, potassium carbonate, potassium
hydrogen carbonate, sodium hydride) at a temperature
comprised between 00C and 80C, for 1 to 48 hours.
Compounds of formula (17) where X2 is O may be
prepared from commercial 3-(2- aminoethyl)phenol or
4-(2-aminoethyl)phenol using the methods found in the
textbook T. W. Greene, Protective Groups in Organic
Synthesis, A. Wiley-lnterscience Publication, 1981.
Compounds of formula (17) where X2 is S may be formed
from a halide of formula (17a): wherein X is Cl, Br or
I. In a typical procedure, the said halide (17a) is
reacted with triisopropylsilanethiol in the presence
of a suitable palladium catalyst (e.g. palladium
acetate/ tri-ortftotolylphosphine of formula
Pd(OAc)2/{P(o-Tol) 3}2) in the presence of a solvent
or mixture of solvents (e.g. toluene, 



acetonitrile, hexane) in the presence of a base (e.g.
triethylamine, diisopropylethylamine, potassium
carbonate, sodium hydrogen carbonate). Preferably, the
reaction is carried out at a temperature comprising
between 700C and 110C for 4 to 16 hours. The product
silyl thioether is then deprotected using the methods
found in the textbook T. W. Greene, Protective Groups
in Organic Synthesis, A. Wiley-lnterscience
Publication, 1981. The halides of formula (17a) may be
prepared from commercial halides of formula
(17b):using the methods found in the textbook T.W.
Greene, Protective Groups in Organic Synthesis, A.
Wiley-lnterscience Publication, 1981. Alternatively if
the amine (4) is of the formula (19): then it may be
formed by reaction of a compound of formula (17) with
a compound of formula (20): In a typical procedure,
the compound of formula (20) is first converted to a
halide (e.g. bromide, chloride, iodide) or sulphonate
(e.g. mesylate) using standard procedures (e.g.
triphenylphospine/iodine; triphenylphosphine/carbon
tetrabromide; thionyl chloride; methanesulphonyl
chloride/triethylamine) in the presence of a solvent
or mixture of solvents (e.g. dimethyl sulphoxide,
dichloromethane, toluene, L/,L/-dimethylformamide,
propionitrile, acetonitrile). This product is then
reacted with the compound of formula (17) in the
presence of a solvent or mixture of solvents (e.g.
dimethyl sulphoxide, toluene, L/,L/-dimethylformamide,
acetonitrile, tetrahydrofuran) optionally in the
presence of a suitable base (e.g. triethylamine,
diisopropylethylamine, potassium carbonate, potassium
hydrogen carbonate) at a temperature comprised between
600C and 1200C, for 4 to 48 hours. Alternatively, a
Mitsunobu protocol may be employed (e.g. diethyl
azodicarboxylate/triphenylphosphine) in the presence
of a solvent or mixture of solvents (e.g. toluene,
acetonitrile, tetrahydrofuran) at a temperature
comprised between 25C and 6O0C, for 2 to 4 hours. The
compound of formula (20) can be formed from an alkene
of formula (21 ) :by reaction with a boronating agent
(e.g. borane, 9-Borabicyclo[3.3.1]nonane) in the
presence of a suitable solvent (e.g. tetrahydrofuran)
at a temperature comprising between 60C and 1000C for
4 to 24 hours. Followed by oxidation with hydrogen
peroxide in a suitable solvent or mixture of solvents
(e.g. water, methanol, tetrahydrofuran) with a
suitable base (e.g. sodium hydroxide). The alkene of
formula (21) may be formed from the aryl bromide (13)
by reaction with a suitable vinyl compound (e.g.
vinyltributylstannane; potassium
vinyltetrafluoroborate; 2,4,6- 



trivinylcycloboroxane pyridine complex). In a typical
procedure, the aryl halide (13) and the vinyl compound
are reacted in the presence of a suitable palladium
catalyst (e.g. palladium acetate/ tri-ort
o-tolylphosphine of formula Pd(OAc)2/{P(o-Tol) 3}2) in
the presence of a solvent or mixture of solvents (e.g.
toluene, acetonitrile, hexane), in the presence of a
base (e.g. triethylamine, diisopropylethylamine,
potassium carbonate, potassium hydrogen carbonate).
Preferably, the reaction is carried out at a
temperature comprised between 700C and 1100C for 4 to
16 hours. Alternatively, the compound of formula (20)
can be formed from an ester of formula (37): by
reaction with a reducing agent (e.g. lithium aluminium
hydride, lithium borohydride) in the presence of a
suitable solvent (e.g. tetrahydrofuran) at a
temperature comprising between 00C and 100C for 4 to
24 hours. The ester of formula (37) may be formed from
the aryl bromide of formula (13) as here before
described by reaction with an anion of
tert-butylacetate under palladium catalysis. In a
typical procedure, the aryl halide (13) and the ester
anion are reacted in the presence of a suitable
palladium catalyst (e.g. palladium dibenzylidene
acetate or palladium acetate/ tri-orthotolylphosphine
of formula Pd(OAc)2/{P(o-Tol)3}2) in the presence of a
solvent or mixture of solvents (e.g. toluene,
acetonitrile, hexane), in the presence of a base (e.g.
triethylamine, diisopropylethylamine, potassium
carbonate, potassium hydrogen carbonate,
lithiumhexamethyldisilazide). Preferably, the reaction
is carried out at a temperature comprised between 00C
and 1100C for 4 to 16 hours. Alternatively, the amine
of formula (2) may be prepared from the corresponding
nitrile of formula (22): wherein B2 is as defined
above. In a typical procedure, the nitrile of formula
(22) is treated to hydrogenation using a metal
catalyst or combination of catalysts (e.g palladium on
carbon; platinium oxide, Raney-Nickel(r)) in the
presence of a solvent (e.g. methanol, ethanol, ethyl
acetate, tetrahydrofuran) with a hydrogen source (e.g.
ammonium formate, formic acid, hydrogen) at a
temperature comprised between 20C and 9O0C, for 1 to 6
hours. The nitrile of formula (22) may be prepared by
reaction of the aryl bromide (13) with an alkene of
formula (23): In a typical procedure, the aryl halide
of formula (13) is reacted with the alkene of formula
(14) in the presence of a suitable palladium catalyst
(e.g. palladium acetate/ tri-o/t/jo-tolylphosphine of 



formula Pd(OAc)2/{P(o-Tol) 3}2) in the presence of a
solvent or mixture of solvents (e.g. toluene,
acetonitrile, hexane) in the presence of a base (e.g.
triethylamine, diisopropylethylamine, potassium
carbonate, potassium hydrogen carbonate). Preferably,
the reaction is carried out at a temperature
comprising between 700C and 1100C for 4 to 16 hours.
The alkene of formula (23) may be commercial.
Alternatively, if alkene (23) is of formula (24) as
follows: wherein X3 is O or S, B4 is CH2-(CH2)m
wherein m is an integer from 0 to 9 and B5 is (CH2)p1
wherein n is an integer from 1 to 7, and n m is
comprised between 2 to 7 inclusive, or,B is a group of
formula: wherein is an integer from 1 to 6, s is an
integer 0 to 6, and B is a group (CH2)ti wherein ti is
an integer from 1 to 4, and s+t| is comprised between
1 to 4 inclusive and ri+s+t-i is comprised between 2
to 5 inclusive; then said compound of formula (24) can
be formed by reaction of a compound of formula (25):
-X3H N- (25) with a compound of formula (26): -B5 HX3
(26). In a typical procedure, one of the compound (25)
or (26) is first converted to a halide (e.g. bromide,
chloride, iodide) or sulphonate (e.g. mesylate) using
standard procedures (e.g. triphenylphospine/iodine;
triphenylphosphine/carbon tetrabromide; thionyl
chloride; methanesulphonyl chloride/triethylamine) in
the presence of a solvent or mixture of solvents (e.g.
dimethyl sulphoxide, dichloromethane, toluene,
N,N-dimethylformamide, propionitrile, acetonitrile).
This product is then reacted with the other compound
(26) or (25) in the presence of a solvent or mixture
of solvents (e.g. water, dimethyl sulphoxide, toluene,
N,Ndimethylformamide, acetonitrile, tetrahydrofuran,
dichloromethane) in the presence of a suitable base
(e.g. sodium hydroxide, potassium tert-butoxide,
sodium hydride) optionally in the presence of a phase
transfer catalyst (e.g. tetra-ethylammonium bromide)
at a temperature comprised between 25C and 12O0C, for
4 to 48 hours. 



Compounds of formula (25) and (26) are commercially
available or can easily be prepared using well-known
procedures. Alternatively, the amine of formula (2)
may be prepared from the corresponding nitrile of
formula (32): wherein B is as defined above.In a
typical procedure, the nitrile of formula (32) is
treated to hydrogenation using a metal catalyst or
combination of catalysts (e.g palladium on carbon;
platinium oxide, Raney-Nickel (r)) in the presence of
a solvent (e.g. methanol, ethanol, ethyl acetate,
tetrahydrofuran) with a hydrogen source (e.g. ammonium
formate, formic acid, hydrogen) at a temperature
comprised between 200C and 9O0C, for 1 to 6 hours. The
nitrile of formula (32) may be prepared by reaction of
the aryl bromide (13) with an alkyne of formula (33):
N (33) In a typical procedure, the aryl halide of
formula (13) is reacted with the alkyne of formula
(33) in the presence of a suitable palladium catalyst
(e.g. palladium tetrakis(triphenylphosphine) or
palladium acetate/ tri-orf/7o-tolylphosphine of
formula Pd(OAc) 2/{P(o-Tol) 3}2) in the presence of a
solvent or mixture of solvents (e.g. toluene,
acetonitrile, hexane) in the presence of a base (e.g.
triethylamine, piperidine, diisopropylethylamine,
potassium carbonate, potassium hydrogen carbonate).
Preferably, the reaction is carried out at a
temperature comprising between 70C and 110C for 4 to
16 hours. The alkyne of formula (33) may be
commercial. Alternatively, if alkyne (33) is of
formula (34) as follows: wherein X3 is O or S, B4 is
CH2-(CH2) T, wherein m is an integer from 0 to 9 and
B5 is (CH2)n1 wherein r is an integer from 1 to 7, and
n m is comprised between 2 to 7 inclusive, or, B4 is a
group of formula: wherein 1 is an integer from 1 to 6,
s is an integer 0 to 6, and B5 is a group (CH2)
wherein is an integer from 1 to 4, and s+t| is
comprised between 1 to 4 inclusive and +s+t-i is
comprised between 2 to 5 inclusive; then said compound
of formula (34) can be formed by reaction of a
compound of formula (25): N (25) 



with a compound of formula (36):HX ,36). In a typical
procedure, one of the compound (35) or (36) is first
converted to a halide (e.g. bromide, chloride, iodide)
or sulphonate (e.g. mesylate) using standard
procedures (e.g. triphenylphospine/iodine;
triphenylphosphine/carbon tetrabromide; thionyl
chloride; methanesulphonyl chloride/triethylamine) in
the presence of a solvent or mixture of solvents (e.g.
dimethyl sulphoxide, dichloromethane, toluene,
N,N-dimethylformamide, propionitrile, acetonitrile).
This product is then reacted with the other compound
(36) or (35) in the presence of a solvent or mixture
of solvents (e.g. water, dimethyl sulphoxide, toluene,
N1Ndimethylformamide, acetonitrile, tetrahydrofuran,
dichloromethane) in the presence of a suitable base
(e.g. sodium hydroxide, potassium tert-butoxide,
sodium hydride) optionally in the presence of a phase
transfer catalyst (e.g. tetra-ethylammonium bromide)
at a temperature comprised between 25C and 12O0C, for
4 to 48 hours. The compounds of formula (35) and (36)
are commercially available or are easily prepared
acccording to well known processes. The compounds of
formula (1) wherein B is selected from
(CH2)2-(CH2)m-X1-(CH2)n where n is 1 or a group of
formula wherein t is 1, may be prepared by reaction of
an amine of formula (27): wherein X3, B1 and Ra are as
defined above, with a bromide of formula (3). In a
typical procedure, the amine of formula (27) is
reacted with a bromide of formula (3) optionally in
the presence of a solvent or mixture of solvents (e.g.
dimethyl sulphoxide, toluene, L/,L/-dimethylformamide,
propionitrile, acetonitrile), optionally in the
presence of a suitable base (e.g. triethylamine,
diisopropylethylamine, potassium carbonate, sodium
hydrogen carbonate) at a temperature comprised between
800C and 1200C, for 12 to 48 hours. The protecting
groups can then be removed using standard methodology
for cleaving oxygen protecting groups suchas those
found in the text book T. W. Greene, Protective Groups
in Organic Synthesis, A. Wileylnterscience
Publication, 1981 . The amine of formula (27) may be
prepared from the corresponding protected amine of
formula (28): wherein Rb and Rc are as defined above.
The amine (28) may be prepared by reaction of alcohol
(29): with a compound of formula (30): 



Rc Rb Bi (30). In a typical procedure, the alcohol of
formula (29) is first converted to a halide (e.g.
bromide, chloride, iodide) or sulphonate (e.g.
mesylate) using standard procedures (e.g.
triphenylphospine/iodine; triphenylphosphine/carbon
tetrabromide; thionyl chloride; methanesulphonyl
chloride/triethylamine) in the presence of a solvent
or mixture of solvents (e.g. dimethyl sulphoxide,
dichloromethane, toluene, L/,L/-dimethylformamide,
propionitrile, acetonitrile). This product is then
reacted with the compound of formula (30) in the
presence of a solvent or mixture of solvents (e.g.
water, dimethyl sulphoxide, toluene,
L/,L/-dimethylformamide, acetonitrile,
tetrahydrofuran, dichloromethane) in the presence of a
suitable base (e.g. sodium hydroxide, potassium
tert-butoxide, sodium hydride) optionally in the
presence of a phase transfer catalyst (e.g.
tetra-ethylammonium bromide) at a temperature
comprised between 25C and 12O0C, for 4 to 48 hours.The
alcohol of formula (29) may be prepared from the
aldehyde of formula (7). In a typical procedure the
aldehyde (7) is treated with a reductant (e.g. sodium
borohydride; lithium aluminium hydride) in the
presence of a solvent (e.g. tetrahydrofuran, methanol,
toluene) at a temperature comprising between 0cC and
400C, for 1. to 24 hours. The compound of formula (30)
may be prepared from commercial alcohol of formula
(31): H2N X3H (31) using the methods found in the
textbook T. W. Greene, Protective Groups in Organic
Synthesis, A. Wiley-lnterscience Publication, 1981.
Finally, if the amine (4) is of the formula (38) as
follows: then it may be formed by reaction of a
compound of formula (39): with a compound of formula
(20): Above compounds of formula (39) may be prepared
according to the methods described in WO97/34905. In a
typical procedure, the compound of formula (20) is
first converted to a halide (e.g. bromide, chloride,
iodide) or sulphonate (e.g. mesylate) using standard
procedures (e.g. triphenylphospine/iodine;
triphenylphosphine/carbon tetrabromide; thionyl
chloride; methanesulphonyl chloride/triethylamine) in
the presence of a solvent or mixture of solvents
(e.g.dimethyl sulphoxide, dichloromethane, toluene,
L/,L/-dimethylformamide, propionitrile, 



acetonitrile). This product is then reacted with the
compound of formula (39) in the presence of a solvent
or mixture of solvents (e.g. dimethyl sulphoxide,
toluene, L/,L/-dimethylformamide, acetonitrile,
tetrahydrofuran) optionally in the presence of a
suitable base (e.g. triethylamine,
diisopropylethylamine, potassium carbonate, potassium
hydrogen carbonate) at a temperature comprised between
600C and 1200C, for 4 to 48 hours. Alternatively, a
Mitsunobu protocol may be employed (e.g. diethyl
azodicarboxylate/triphenylphosphine) in the presence
of a solvent or mixture of solvents (e.g. toluene,
acetonitrile, tetrahydrofuran) at a temperature
comprised between 250C and 600C, for 2 to 4 hours. The
quaternary ammonium salts of compounds of the formula
(1) include compounds of formula wherein R1 is
selected from H, C1-C4 alkyl, benzyl or phenethyl and
X- is a suitable counter ion such as acetate,
mesylate, xinafoate, tartrate, chloride, bromide,
iodide, sulphate, phosphate(s), nitrate, citrate,
methanesulfonate, carboxylate with from 1 to 6 carbon
atoms, dicarboxylate with from 2 to 6 carbon atoms,
maleate, fumarate and benzoate. For other acceptable
quaternary ammonium salts, see Int. J. Pharm, 33,
201-217 (1986). Preferably X is acetate, fumarate,
mesylate, bromide, chloride, sulphate, D and L
tartrate or xinafoate. Said quaternary ammonium salts
may be prepared by reacting a compound of formula (4)
with an alkylating agent R1-X wherein R1 is a CrC 4
alkyl, benzyl or phenethyl and X is a suitable leaving
group (a preferred R1- X groups is methyl iodide) in
the presence of a solvent or mixture of solvents (e.g.
dimethyl sulphoxide, toluene, L/,L/-dimethylformamide,
propionitrile, acetonitrile, dichloromethane)
optionally in the presence of a suitable base (e.g.
triethylamine, diisopropylethylamine, potassium
carbonate, potassium hydrogen carbonate) at a
temperature comprised between 600C and 1200C, for 4 to
48 hours. The resulting quaternary ammonium salt of
compound of formula (4) is then deprotected and
reacted with a bromide of formula (3) as disclosed
above, in order to obtain said quaternary ammonium
salt of compound of formula ( 1) . 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 to 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 asthose described
by T.W. GREENE (Protective Groups in Organic
Synthesis, A. Wileylnterscience Publication, 1981) or
by P. J. Kocienski (Protecting groups, Georg Thieme
Verlag, 



1994), can be used. 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 wellknown to 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. Preferred
definitions of B are as indicated here below.
According to one embodiment, (CH2)8, (CH2)9 and (CH2)i
0 are preferred when B is a C6-Ci 2 alkylene
optionally substituted with one or two C1-C4 alkyl.
According to another embodiment -(CH2)6-O-(CH2)3,
-(CH2)6-O(CH 2)4, and,-(CH2)7-O- are preferred when B
is of formula **-(CH 2)2-(CH2)m-X1-(CH2)n-***.
According to another embodiment, when B is of formula:
then the following are preferred: Preferably, the
oxygen is in the meta or para position. More
preferably the oxygen is in the para position.
According to another embodiment, when B is of
formula:Then the oxygen in the para position is
preferred. Quaternary ammonium salts of compounds of
formula (1) are also preferred. Preferred quaternary
ammonium salts are: wherein X is acetate, fumarate,
mesylate, bromide, chloride, sulphate, D and L
tartrate or xinafoate. According to another embodiment
of the present invention, the quaternary ammonium
salts of formula: wherein X is succinate are also
preferred. Preferably A is a group of formula: H More
preferably, A is a group of formula:Particularly
preferred compounds according to the invention are:
N-(5-{(1 R)-2-[(1 0-{3-[(1 R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}decyl)amino]-1 - 



hydroxyethyl}-2-hydroxyphenyl)methanesulfonamide;
N~{5-[(1 R)-2-({2-[4-(3-{3-[(1
R)-3-(diisopropylamino)-1 -phenylpropyl]-4-
hydroxyphenyl}propoxy)phenyl]ethyl}amino)-1-hydroxyeth
yl]-2-hydroxyphenyl}methane sulfonamide;
N-{5-[(1R)-2-({2-[4-(4-{3-[(1R)-3-(Diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}butoxy)
phenyl]ethyl}amino)-1
-hydroxyethyl]-2-hydroxyphenyl}methanesulfonamide;
N-(5-{(1R)-2-[(7-{3-[(1R)-3-(diisopropylamino)-1-pheny
lpropyl]-4-hydroxyphenoxy}heptyl)amino]-
1-hydroxyethyl}-2-hydroxyphenyl)methanesulfonamide;
N-{5-[(1R)-2-({2-[4-(2-{3-[(1R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}ethoxy)
phenyl]ethyl}amino)-1-hydroxyethyl]-2-hydroxyphenyl}me
thanesulfonamide; N-{5-[(1 R)-2-{[6-(4-{3-[(1
R)-3-(Diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}butoxy)
hexyl]amino}-1-hydroxyethyl]-2-hydroxyphenyl}methanesu
lfonamide;
N-{5-[(1R)-2-({2-[4-(4-{3-[(1R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}butoxy)
phenyl]ethyl}amino)-1-hydroxyethyl]-2-hydroxyphenyl}fo
rm amide; 5-[(1 R)-2-({2-[4-(4-{3-[(1
R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}butoxy)
phenyl]ethyl}amino)-1
-hydroxyethyl]-8-hydroxyquinolin-2(1 H)-one; 5-[(1
R)-1 -{[hydroxy}-2-({2-[4-(4-{3-[(1
R)-3-(diisopropylamino)-1 -phenylpropyl]-4-
hydroxyphenyl}butoxy)phenyl]ethyl}amino)ethyl]benzene-
1,3-diol;
N-{5-[(1R)-2-({2-[3-(2-{3-[(1R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}ethoxy)
phenyl]ethyl}amino)-1-hydroxyethyl]-2-hydroxyphenyl}me
thanesulfonamide;
2-[(1R)-3-(diisopropylamino)-1-phenylpropyl]-4-(2-{3-[
2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)ethyl]phenoxy}ethyl)
phenol; 5-[(1 R)-2-({2-[4-(2-{3-[(1
R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}ethoxy)
phenyi]ethyl}amino)-1 -hydroxyethyl]benzene-1 ,3-diol;
N-{5-[(1R)-2-({2-[4-(2-{3-[(1R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}ethoxy)
phenyl]ethyl}amino)-1-hydroxyethyl]-2-hydroxyphenyl}fo
rmamide; 5-[(1 R)-2-({2-[4-(2-{3-[(1
R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}ethoxy)
phenyl]ethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-
2(1H)-one;
2-[(1R)-3-(diisopropylamino)-1-phenylpropyl]-4-(2-{4-[
2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)ethyl]phenoxy}ethyl)
phenol;N-(5-{(1 R)-2-[(8-{3-[(1
R)-3-(diisopropylamino)-1
-phenyipropyl]-4-hydroxyphenyl}octyl)amino]-1 - 



hydroxyethyl}-2-hydroxyphenyl)methanesulfonamide;
N-(5-{(1R)-2-[(2-{4-[(5-{3-[(1R)-3-(diisopropylamino)-
1-phenylpropyl]-4-hydroxyphenyl}pentyl)oxy]
phenyl}ethyl)amino]-1-hydroxyethyl}-2-hydroxyphenyl)me
thanesulfonamide; 2-[(1 R)-3-(diisopropylamino)-1
-phenylpropyl]-4-(4-{4-[2-({(2R)-2-hydroxy-2-[4-hydrox
y-3-
(hydroxymethyl)phenyl]ethyl}amino)ethyl]phenoxy}butyl)
phenol;
N-{5-[(1R)-2-({2-[4-(2-{3-[(1R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}ethoxy)
phenyl]ethyl}amino)-1-hydroxyethyl]-2-hydroxyphenyl}me
thanesulfonamide succinate salt; and
5-[(1R)-2-({2-[4-(2-{3-[(1R)-3-(diisopropylamino)-1-ph
enylpropyl]-4-hydroxyphenyl}ethoxy)phenyl] -11
-dimethylethyl}amino)-1
-hydroxyethyl]-8-hydroxyquinolin-2(1 H)-one, or, if
appropriate, their pharmaceutically acceptable salts
and/or isomers, tautomers, solvates or isotopic
variations thereof. Most preferred compounds according
to the invention are: N-{5-[(1 R)-2-({2-[4-(2-{3-[(1
R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}ethoxy)
phenyl]ethyl}amino)-1-hydroxyethyl]-2-hydroxyphenyl}me
thanesulfonamide; N-{5-[(1 R)-2-{[6-(4-{3-[(1
R)-3-(Diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}butoxy)
hexyl]amino}-1-hydroxyethyl]-2-hydroxyphenyl}methanesu
lfonamide; 5-[(1 R)-2-({2-[4-(4-{3-[(1
R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}butoxy)
phenyl]ethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-
2(1 H)-one;
N-{5-[(1R)-2-({2-[4-(2-{3-[(1R)-3-(diisopropylannino)-
1-phenylpropyl]-4-hydroxyphenyl}ethoxy)
phenyl]ethyl}amino)-1-hydroxyethyl]-2-hydroxyphenyl}fo
rmamide; 5-[(1 R)-2-({2-[4-(2-{3-[(1
R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}ethoxy)
phenyl]ethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-
2(1H)-one; N-{5-[(1 R)-2-({2-[4-(2-{3-[(1
R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}ethoxy)
phenyl]ethyl}amino)-1-hydroxyethyl]-2-hydroxyphenyl}me
thanesulfonamide succinate salt; and
5-[(1R)-2-({2-t4-(2-{3-[(1R)-3-(diisopropylamino)-1-ph
enylpropyl]-4-hydroxyphenyl}ethoxy)phenyl] -
11-dimethylethyl}amino)-1
-hydroxyethyl]-8-hydroxyquinolin-2(1 H)-one; or, if
appropriate, their pharmaceutically acceptable salts
and/or isomers, tautomers, solvates or isotopic
variations thereof. Pharmaceutically acceptable salts
of the compounds of formula (1) and quaternary
ammonium salt thereof 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, aspartate, benzoate, besylate,
bicarbonate/carbonate, bisulphate/sulphate, borate,
camsylate, citrate, edisylate, esyiate, formate,
fumarate, gluceptate, gluconate, glucuronate,
hexafluorophosphate, hibenzate,
hydrochloride/chloride, hydrobromide/bromide,
hydroiodide/iodide, isethionate, lactate, malate,
maleate, malonate, mesylate,
methylsulphate,naphthylate,
1,5-naphthalenedisulfonate, 2-napsylate, nicotinate,
nitrate, orotate, oxalate, palmitate, pamoate,
phosphate/hydrogen phosphate/dihydrogen phosphate,
saccharate, stearate, succinate, tartrate, tosylate
and trifluoroacetate 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) and quaternary
ammonium salt thereof 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 complex comprising
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 non-stoichiometric amounts. The
resulting complexes may be ionised, partially ionised,
or nonionised. For a review of such complexes, see J
Pharm Sci, 64 (8), 1269-1288 by Haleblian (August
1975).Hereinafter all references to compounds of
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
in Drug Design', Pergamon Press, 1987 (ed. E. B Roche,
American Pharmaceutical Association). Prodrugs in
accordance with the invention can, for example, be
produced by replacing appropriate functionalities
present in the compounds of formula (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 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
(r) -NHR1 or -NHR2); 



(iv) where the compound of formula (1) contains a
secondary amino group, a primary derivative thereof
(-NHR1(r) -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(r) COOH).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 secondary amino group, a
primary derivative thereof (-NHR1(r) -NH2), and (ii)
where the compound of formula (1) contains a phenyl
moiety, a phenol derivative thereof (-Ph (r) -PhOH).
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, af-lactate or /-lysine,
or racemic, for example, af/-tartrate or cf/-arginine.
Cis/trans 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% by volume of
isopropanol, typically from 2% to 20%, and from 0 to
5% by volume of an alkylamine, typically 0.1%
diethylamine. Concentration of the eluate affords the
enriched mixture.Stereoisomeric conglomerates may be
separated by conventional techniques known to those
skilled in the art - see, for example,
"Stereochemistry of Organic Compounds" by E. L Eliel
(Wiley, New York, 1994). The present invention
includes all pharmaceutically acceptable
isotopically-labelled 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 14C, chlorine, such as
36CI, fluorine, such as 18F, iodine, such as 123I and
125 I, nitrogen, such as 13N and 15N, oxygen, such as
150 , 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 11C, 18F, 15O and 13N, can
be useful in Positron Emission Topography (PET)
studies for examining substrate receptor occupancy.
Isotopically-labeled 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-labeled
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, d6-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 agonism
of the b2 receptor and antagonism of the muscarinic
receptor may induce benefit, in particular the
allergic and non-allergic airways diseases.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 a
formulation in association with one or more
pharmaceutically acceptable excipients. The term
"excipient" is used herein to describe any ingredient
other than the compound(s) of the invention. The
choice of excipient will to a large extent depend on
factors such as the particular mode of administration,
the effect of the excipient on solubility and
stability, and the nature of the dosage form.
Pharmaceutical compositions suitable for the delivery
of compounds of the present invention and methods for
their preparation will be readily apparent to those
skilled in the art. Such compositions and methods for
their preparation may be found, for example, in
'Remington's Pharmaceutical Sciences', 19th Edition
(Mack Publishing Company, 1995). 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, fast-disintegrating dosage forms such
as those described in Expert Opinion in Therapeutic
Patents, 11 (6), 981 -986, by Liang and Chen (2001).
For tablet dosage forms, depending on dose, the drug
may make up from 1 weight % to 80 weight % of the
dosage form, more typically from 5 weight % to 60
weight % of the dosage form.In addition to the drug,
tablets generally contain a disintegrant. Examples of
disintegrants include sodium starch glycolate, sodium
carboxymethyl cellulose, calcium carboxymethyl
cellulose, croscarmellose sodium, crospovidone,
polyvinylpyrrolidone, methyl cellulose,
microcrystalline cellulose, lower alkyl-substituted
hydroxypropyl cellulose, starch, pregelatinised starch
and sodium alginate. Generally, the disintegrant will
comprise from 1 weight % to 25 weight %, preferably
from 6 weight % to 20 weight % of the dosage form.
Binders are generally used to impart cohesive
qualities to a tablet formulation. Suitable binders
include microcrystalline cellulose, gelatin, sugars,
polyethylene glycol, natural and synthetic gums,
polyvinylpyrrolidone, pregelatinised starch,
hydroxypropyl cellulose and hydroxypropyl
methylcellulose. Tablets may also contain diluents,
such as lactose (monohydrate, spray-dried monohydrate,
anhydrous and the like), mannitol, xylitol, dextrose,
sucrose, sorbitol, microcrystalline cellulose, starch
and dibasic calcium phosphate dihydrate. Tablets may
also optionally comprise surface active agents, such
as sodium lauryl sulfate and polysorbate 80, and
glidants such as silicon dioxide and talc. When
present, surface active agents may comprise from 0.2
weight % to 5 weight % of the tablet, and glidants may
comprise from 0.2 weight % to 1 weight % of the
tablet. Tablets also generally contain lubricants such
as magnesium stearate, calcium stearate, zinc
stearate, sodium stearyl fumarate, and mixtures of
magnesium stearate with sodium lauryl sulphate.
Lubricants generally comprise from 0.25 weight % to 10
weight %, preferably from 0.5 weight % to 3 weight %
of the tablet. Other possible ingredients include
anti-oxidants, colourants, flavouring agents,
preservatives and taste-masking agents. Exemplary
tablets contain up to about 80% drug, from about 10
weight % to about 90 weight % binder, from about 0
weight % to about 85 weight % diluent, from about 2
weight % to about 10 



weight % disintegrant, and from about 0.25 weight % to
about 10 weight % lubricant. Tablet blends may be
compressed directly or by roller to form tablets.
Tablet blends or portions of blends may alternatively
be wet-, dry-, or melt-granulated, melt congealed, or
extruded before tabletting. The final formulation may
comprise one or more layers and may be coated or
uncoated; it may even be encapsulated. The formulation
of tablets is discussed in Pharmaceutical Dosage
Forms: Tablets, Vol. 1, by H. Lieberman and L. Lachman
(Marcel Dekker, New York, 1980).Consumable oral films
for human or veterinary use are typically pliable
water-soluble or waterswellable thin film dosage forms
which may be rapidly dissolving or mucoadhesive and
typically comprise 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 water-soluble compound
typically comprises from 1 weight % to 80 weight %,
more typically from 20 weight % to 50 weight %, of the
solutes. Less soluble compounds may comprise a greater
proportion of the composition, typically up to 88
weight % of the solutes. Alternatively, the 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 ef a/ (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, intramuscular and subcutaneous. Suitable
devices for parenteral administration include needle
(including microneedle) injectors, needle-free
injectors and infusion techniques.Parenteral
formulations are typically aqueous solutions which may
contain excipienfs 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
drug-coated stents and poly(d/-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 Pharrh 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 5 microns). This may be achieved
by any appropriate comminuting method, such as spiral
jet milling, fluid bed jet milling, supercritical
fluid processing to form nanoparticles, high pressure
homogenisation, or spray drying. Capsules (made, for
example, from gelatin or
hydroxypropylmethylcellulose), blisters and cartridges
for use in an inhaler or insufflator may be formulated
to contain a powder mix of the compound of the
invention, a suitable powder base such as lactose or
starch and a performance modifier such as '/-leucine,
mannitol, or magnesium stearate. The lactose may be
anhydrous or in the form of 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 1mg to 20mg of the compound of the
invention per actuation and the 



actuation volume may vary from 1ml to 100ml. A typical
formulation may comprise 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 with the invention are typically
arranged to administer a metered dose or "puff"
containing from 0.001mg to 10mg of the compound of
formula (1). The overall daily dose will typically be
in the range 0.001mg 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,
hydroxypropylmethylcellulose, 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. Qrug-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. Asan
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_com positions, 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 0.001mg 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
toobtain 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, muscarinic antagonists or compounds
active as beta 2 agonist and as muscarinic antagonist
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 H1 and H3
antagonists, (d) ar and oa-adrenoceptor agonist
vasoconstrictor sympathomimetic agents for
decongestant use. (e) PDE inhibitors, e.g. PDE3, PDE4
and PDE5 inhibitors, (f) Theophylline, (g) Sodium
cromoglycate, (h) COX inhibitors both non-selective
and selective COX-1 or COX-2 inhibitors (NSAIDs), (i)
Prostaglandin receptor antagonists and inhibitors of
prostaglandin synthase. 0) Oral and inhaled
glucocorticosteroids, (k) Dissociated agonists of the
corticoid receptor (DAGR); (I) Monoclonal antibodies
active against endogenous inflammatory entities, (m)
Anti-tumor necrosis factor (anti-TNF- a) agents, (n)
Adhesion molecule inhibitors including VLA-4
antagonists, (o) KJnJn-B1 - and B2 -receptor
antagonists, 



(p) Immunosuppressive agents, including inhibitors of
the IgE pathway and cyclosporine, (q) Inhibitors of
matrix metalloproteases (MMPs), (r) Tachykinin NKi,
NK2 and NK3 receptor antagonists, (s) Protease
inhibitors such as elastase inhibitors, (t) Adenosine
A2a receptor agonists and A2b antagonists, (u)
Inhibitors of urokinase, (v) Compounds that act on
dopamine receptors, such as D2 agonists, (w)
Modulators of the NFk:b pathway, such as IKK
inhibitors, (x) modulators of cytokine signalling
pathyways such as p38 MAP kinase, PI3 kinase, JAK
kinase, syk kinase, EGFR or MK-2, (y) Agents that can
be classed as mucolytics or anti-tussive, (z) Agents,
which enhance responses to inhaled corticosteroids.
(aa)Antibiotics and antivral agents effective against
micro-organisms which can colonise the respiratory
tract, (bb) HDAC inhibitors, (cc)CXCR2 antagonists,
(dd) lntegrin antagonists, (ee) Chemokines, (ff)
Epithelial sodium channel (ENaC) blockers or
Epithelial sodium channel (ENaC) inhibitors, (gg) P2Y2
Agonists and other Nucleotide receptor agonists, (hh)
Inhibitors of thromboxane, (ii) Niacin, and (jj)
Adhesion factors including VLAM, ICAM, and ELAM.
According to the present invention, combination of the
compounds of formula (1) with:- H3 antagonists, - PDE4
inhibitors, - Oral and inhaled glucocorticosteroids, -
Dissociated agonists of the corticoid receptor (DAGR),
- Adenosine A2a receptor agonists, - Modulators of
cytokine signalling pathyways such as p38, MAP kinase,
PI3 kinase, JAK kinase, syk kinase, EGFR or MK-2, 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, including prednisone,
prednisolone, flunisolide, triamcinolone acetonide,
beclomethasone dipropionate, budesonide, fluticasone
propionate, ciclesonide, mometasone furoate and
mometasone furoate monohydrate and in particular
inhaled glucocorticosteroids with reduced systemic
side effects, are further preferred. It is to be
appreciated that all references herein to treatment
include curative, palliative and prophylactic
treatment. The compounds of formula (1) have the
ability to interact with the b2 receptor and
cholinergic muscarinic receptors, and thereby have a
wide range of therapeutic applications, as described
further below, because of the essential role which the
b2 receptor and muscarinic receptors play 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 and /or muscarinic receptors are
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 and an M3 antagonist
activity. In particular, the present inventions
concerns the use of the compounds of formula (1), or
pharmaceutically acceptable salts, derived forms or
compositions thereof, for the manufacture of a drug
for the treatment of diseases and/or conditions
involving the beta 2 and M3 receptors, 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 involving the
beta 2 and M3 receptors, in a mammal, including a 



human being, in particular the diseases and/or
conditions listed above, comprising administering 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 Di-tert-butyl
(9-bromononvhimidocarbonate Sodium hydride (1.31g of a
60% dispersion in oil, 30.0mmol) was added in one
portion to a stirred solution of di-te/t-butyl
iminodicarbamate (6.5Og, 30.0mmol) in
L/,L/-dimethylformamide (5ml) at 00C under nitrogen.
The reaction was stirred for 5 minutes at 0cC and then
stirred at room temperature for 30 minutes. The
reaction was cooled to 0C and 1,9-dibromononane
(8.60g, 30.0mmol) added dropwise, the reaction was
allowed to warm to room temperature and stirred for 3
days. Diethyl ether (50ml) an'd water (20ml) were
cautiously added and the organics separated, the
aqueous layer was washed with diethyl ether (50ml) and
the combined organics dried (magnesium sulphate) and
the solvent removed in vacuo to yield a clear oil. The
oil was purified by column chromatography on silica
gel eluting with diethyl ether:hexane (10/90 by
volume) to furnish the title compound as a colourless
oil, 5.8Og. 1H NMR (400MHz, CD3OD): d = 1.30 (10H, m),
1.50 (2OH, m), 1.83 (2H, m), 3.42 (2H, t), 3.58 (2H,
t) ppm. Preparation 2 Di-tert-butyl
[10-f4-(benzyloxy)-3-r(1R)-3-(diisopropylamino)-1-phen
ylpropynphenyl}dec-9-en-1- yllimidodicarbonate
Di-tert-butyl (9-bromononyl)imidocarbonate
(Preparation 1, 1.8Og, 4.26mmol) and
triphenylphosphine (2.0Og, 7.63mmol) were dissolved in
acetonitrile (40ml) and heated under reflux for 48
hours. The reaction was cooled to room temperature and
the solvent reduced in vacuo to 8ml. The reaction was
heated under reflux for 12 hours and the reaction
cooled to room temperature. The solvent was removed in
vacuo to furnish the intermediate phophonium salt as a
gum. The gum (1.7Og, 2.48mmoi) was dissolved in
tetrahydrofuran (15ml) and cooled to -78C under a
nitrogen atmosphere. n-Butyl lithium (0.90ml of a 2.5M
solution in hexanes,2.25mmol) was added dropwise to
give an orange solution which was then warmed to 0C
and stirred for 45 minutes. The reaction was cooled to
-78C and a solution of 4-(benzyloxy)-3-[(1 R)-
3-(diisopropylamino)-1-phenylpropyl]benzaldehyde
(Prepared according to WO 2005/012227, 320mg,
0.75mmol) in tetrahydrofuran (5ml) was added dropwise
and the reaction stirred at - 



780C for 10 minutes. The reaction was warmed to room
temperature and stirred for 12 hours and then poured
onto ethyl acetate (30ml) and water (20ml). The
organics were separated, dried (magnesium sulphate)
and the solvent removed in vacuo, the residue was
purified by column chromatography on silica gel
eluting with dichloromethane:methanol:880 ammonia
(90/10/1 .0 by volume) to furnish the title compound
as a white gum, 140mg. LRMS: m/z 755.7 [M+H]+.
Preparation 3 10-l4-(Benzyloxy)-3-[Y1
R)-3-(diisopropylamino)-1
-phenylpropypphenyl)dec-9-en-1 -amine Hydrochloric
acid (10.0ml of a 2M solution in diethyl ether) was
added in one portion to a stirred solution of
di-tert-butyl
[10-{4-(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-
phenylpropyl]phenyl}dec-9-en-1-yl]imidodicarbonate
(Preparation 2, 450mg, 0.59mmol) at room temperature
in dichloromethane (5ml) under a nitrogen atmosphere.
The reaction was stirred for 2 hours and the solvent
removed in vacuo, the residue was dissolved in ethyl
acetate (30ml) and saturated aqueous sodium hydrogen
carbonate (20ml). The organics were separated, washed
with water (10ml), dried (magnesium sulphate) and the
solvent removed in vacuo. The residue was purified by
column chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (90/10/1.0 by
volume) to furnish the title compound as a glass,
180mg. LRMS: m/z 556 [MH-H]+. Preparation 4
N-(2-(benzyloxy)-5-r(1R)-2-(ri0-(4-(benzyloxyV3-r(1RV3
-(diisopropylamino)-1-
phenylpropyriphenyl)dec-9-en-1-yHaminoH
-frtertbutvKdimethvDsilylloxylethyllphenyllmethanesulf
on
amide10-{4-(Benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-
phenylpropyl]phenyl}dec-9-en-1 -amine (Preparation 3,
170mg, 0.33mmol) and
N-{2-(benzyloxy)-5-[(1R)-2-bromo-1-{[tertbutyl(
dimethyl)silyl]oxy}ethyl]phenyl}methanesulfonamide
(Prepared according to WO2005/080324, 180mg, 0.33mmol)
were heated at 900C in dimethylsulfoxide (0.5ml) for
12 hours. Ethyl acetate (20ml) and water (10ml) were
added and the organics separated, washed with water
(10ml), dried (magnesium sulphate) and the solvent
removed in vacuo. The residue was purified by column
chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (80/20/2.0 by
volume) to furnish the title compound as a glass,
90mg. LRMS: m/z 989 [M+H]+. 



Preparation 5 tert-Butyl (2-f4-(allyloxy)phenv
pethyl>carbamate AIIyI bromide (2.10ml, 24.8mmol) was
added in one portion to a suspension of potassium
carbonate (4.40g, 31.8mmol) and tert-butyl
[2~(4-hydroxyphenyl)ethyl]carbamate (Prepared
according to Journal of Organic Chemistry 1999, 64,
1074, 5.0Og, 21.1mmol) in acetonitrile (50ml) at room
temperature. The reaction was stirred for 12 hours and
the solvent removed in vacuo. Diethyl ether (50ml) and
water (20ml) were added and the organics separated,
washed with water (20ml), dried (magnesium sulphate)
and the solvent removed in vacuo to yield a clear oil.
The oil was purified by column chromatography on
silica gel eluting with ethyl acetate:pentane (25/75
by volume) to furnish the title compound as a white
solid, 3.8Og. 1H NMR (400MHz, CDCI3): d = 1.42 (9H,
s), 2.78 (2H, m), 3.37 (2H, m), 4.58 (3H, m), 5.28
(1H, dd), 5.40 (1H, dd), 6.10 (1H, m), 6.84 (2H, d),
7.10 (2H, d) ppm. Preparation 6 tert-Butyl
r2-(4-(r(2E)-3-|4-(benzyloxy)-3-r(1R)-3-(diisopropylam
ino)-1-phenylpropy pphenyl)prop-
2-en-1-ylloxy>phenyl)ethyllcarbamate(3R)-3-[2-(benzylo
xy)-5-bromophenyl]-N,N-diisopropyl-3-phenylpropan-1
-amine (Prepared according to WO1994/1 1337, 800mg,
1.66mmol), tert-Butyl {2-[4-
(allyloxy)phenyl]ethyl}carbamate (Preparation 5,
924mg, 3.33mmol), palladium acetate (37mg, 0.16mmol),
tri(o-tolyl)phosphine (101mg, 0.33mmol), and
diisopropylethylamine (435ul, 2.50mmol) were heated at
900C in acetonitrile (10ml) under a nitrogen
atmosphere for 12 hours. The reaction was cooled to
room temperature and poured onto ethyl acetate (30ml)
and water (20ml). The organics were separated, washed
with saturated aqueous sodium hydrogen carbonate
(20ml), water (20ml), brine (20ml), dried (magnesium
sulphate) and the solvent removed in vacuo, the
residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia (90/10/1.0 by volume) to furnish the title
compound as a glass, 475mg. LRMS: m/z 677 [M+H]+.
Preparation 7 tert-Butyl (2-f4-(3-(3-f(1
R)-3-(diisopropylamino)-1 -phenylpropyl1-4-
hvdroxyphenyl}propoxy)phenyllethyllcarbamate
tert-Butyl
[2-(4-{[(2E)-3-{4-(benzyloxy)-3-[(1R)-3-(diisopropylam
ino)-1-phenylpropyl]phenyl}prop- 



2-en-1-yl]oxy}phenyl)ethyl]carbamate (Preparation 6,
475mg, 0.70mmol) was dissolved in ethanol (20ml) and
10% palladium on carbon (50mg) added. The reaction was
heated to .400C under 50psi of hydrogen for 4 hours.
The reaction was cooled to room temperature and
filtered through Arbocel(tm), the filtrate was
collected and the solvent removed in vacuo to furnish
the title compound as a glass, 400mg. LRMS: m/z 589
[M+H]+. Preparation 8
4-{3-f4-(2-aminoethyl)phenoxyipropyl|-2-r(1R)-3-(diiso
propylamino)-1-phenylpropyllpheno
ltert-Butyl{2-[4-(3-{3-[(1R)-3-(diisopropylamino)-1-ph
enylpropyl]-4-
hydroxyphenyl}propoxy)phenyl]ethyl}carbamate
(Preparation 7, 400mg, 0.68mmol) was dissolved in
dichloromethane (15ml) and hydrochloric acid (10ml of
a 2M solution in diethyl ether) was added to the
stirred solution at O0C. After 3 hours the solvent was
removed in vacuo, and ethyl acetate (20ml) and
saturated aqueous sodium hydrogen carbonate (10ml)
were added and the organics separated. The aqueous was
washed with dichloromethane:methanol (90:10, by
volume, 2x20rhl) and the organics combined, dried
(magnesium sulphate) and the solvent removed in vacuo.
The residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia (80/20/2.0 by volume) to furnish the title
compound as a glass, 135mg. LRMS: m/z 489 [M+H]+.
Preparation 9 N-(2-(benzyloxyV5-IY1 R)-1
-fflert-butyl(dimethyl)silylloxyV2-"2-r4-(3-(3-r(1
R)-3-
(diisopropylamino)-1-phenylpropyll-4-hvdroxyphenyl}pro
poxy)phenv pethyl)
aminotethyllphenyllmethanesulfonamide
4-{3-[4-(2-aminoethyl)phenoxy]propyl}-2-[(1R)-3-(diiso
propylamino)-1-phenylpropyl]phenol (Preparation 8,
134mg, 0.27mmol) and N-{2-(benzyloxy)-5-[(1
R)-2-bromo-1 -{[tertbutyl(
dimethyl)silyl]oxy}ethyl]phenyl}methanesulfonamide
(Prepared according to WO2005/080324, 145mg, 0.28mmol)
were heated at 900C in dimethylsulfoxide (0.5ml) for
24 hours. Ethyl acetate (20ml) and water (10ml) were
added and the organics separated. The aqueous was
washed with ethyl acetate (20ml) and the combined
organics washed with brine (10ml), dried (magnesium
sulphate) and the solvent removed in vacuo. The
residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia 



(80/20/2.0 by volume) to furnish the title compound as
a glass, 101mg. LRMS: m/z 923 [M+H]+.Preparation 10
N-(5-r(1 RH -fflert-butyl(dimethyl)silv
pocy}-2-"2-r4-(3-(3-r(1 R)-3-(diisopropylamino)-1 -
phenylpropyp-4-hvdroxyphenyl}propoxy)phenv
pethyl)amino)ethyl1-2- hvdroxyphenvDmethanesulfonamide
N-{2-(benzyloxy)-5-[(1 R)-1
-{[tert-butyl(dimethyl)silyl]oxy}-2-({2-[4-(3-{3-[(1
R)-3- (diisopropylamino)-1-phenylpropyl]-4-
hydroxyphenyl}propoxy)phenyl]ethyl}amino)ethyl]phenyl}
methanesulfonamide (Preparation 9, 100mg, O.Hmmol) was
dissolved in ethanol (10ml) and ammonium formate
(68mg, 1.07mmol) and 10% palladium hydroxide on carbon
(20mg) added. The stirred reaction was heated at 900C
for 2 hours, cooled to room temperature and filtered
through Arbocel(tm), the filtrate was collected and
the solvent removed in vacuo to furnish the title
compound as a yellow glass, 98mg. LRMS: m/z 833
[M+H]+. Preparation 11 tert-Butvi
r2-(4-(r(3E)-4-f4-(benzyloxy)-3-f(1RV3-(diisopropylami
no)-1-phenylpropyllphenyl}but-3- en- 1-ylloxylphen
vDethylicarbam ate tert-butyl
[2-(4-hydroxyphenyl)ethyl]carbamate (Prepared
according to Journal of Organic Chemistry 1999, 64,
1074, 1g, 4.2mmol) was dissolved in dimethylformamide
(8ml) and potassium carbonate (698mg, 5.1mmol) was
added, followed by 4-bromobut-1 -ene (0.51ml, 5.1mmol)
and the mixture was heated to 6O0C. After 5 hours
cooled to room temperature, then a further portion of
potassium carbonate (698mg, 5.1mmol) and
4-bromobut-1-ene (0.51ml, 5.1mmol) were added and the
mixture reheated to 6O0C. After 18 hours cooled to
room temperature, then a further portion of potassium
carbonate (698mg, 5.1mmol) and 4-bromobut- 1-ene
(0.51ml, 5.1mmol) were added and the mixture reheated
to 6O0C. After a further 5 hourscooled to room
temperature, then a further portion of potassium
carbonate (350mg, 2.5mmol) and 4-bromobut-1-ene
(0.25ml, 2.5mmol) were added and the mixture reheated
to 6O0C. Left to stir over night then cooled to room
temperature, water added and extracted with ethyl
acetate, dried (magnesium sulphate) and the solvent
removed in vacuo, the residue was purified by column
chromatography on silica gel eluting with
pentane/ethyl acetate (80/20 by volume). The above
reaction was repeated to yield 1.1g of intermediate,
which was dissolved in acetonitrile (1OmI),
(3R)-3-[2-(benzyloxy)-5-bromophenyl]-N,N-diisopropyl-3
-phenylpropan-1 -amine 



(Prepared according to WO9411337, 1.2g, 2.5mmol),
tris(2-methylphenyl)phosphine (760mg, 2.5mmol) and
diisopropyl ethylamine (0.87ml, 4.99mmol) were added
and the mixture degassed with a stream of argon gas.
Palladium diacetate (280mg, 1.25mmol) was added and
the mixture was heated to 90C. After 5 hours, cooled
to room temperature and left to stir over night. The
mixture was filtered through Arbocel(tm) and the
solvent removed in vacuo. Water was added and
extracted with ethyl acetate the organic layer
separated and dried (magnesium sulphate) and the
solvent removed in vacuo, the residue was purified by
column chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (98/2/0.2 to
96/4/0.4 by volume) to yield the title compound as a
colourless gum, 1.45g. LRMS: m/z 691 [M+H] +.
Preparation 12 tert-Butyl (2-r4-(4-{3-K1
R)-3-(diisopropylamino)-1 -phenylpropyll-4-
hvdroxyphenyl)butoxy)phenv pethyl)carbamate tert-butyl
[2-(4-{[(3E)-4-{4-(benzyloxy)-3-[(1R)-3-(diisopropylam
ino)-1-phenylpropyl]phenyl}but-3-
en-1-yl]oxy}phenyl)ethyl]carbamate (Preparation 11,
725mg, 1.05mmol) was dissolved in ethanol (10ml),
palladium hydroxide (20% by weight on carbon, 181mg,
0.25mmol) then ammonium formate (529mg, 8.39mmol) was
added and heated to 800C for 5 minutes then stirred at
750C for 1 hour. Reaction was cooled to room
temperature and the mixture was filtered through
Arbocel(tm) and the solvent removed in vacuo. The
residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia (97/3/0.3 to 94/6/0.6 by volume) to yield the
title compound as a white foam, 460mg. LRMS: m/z 603
[M+H] +. Preparation 13
4-f4-f4-(2-Aminoethyl)phenoxylbutyl)-2-r(1
R)-3-(diisopropylamino)-1 -phenylpropyllphenol bis
hydrochloride salttert-butyl
{2-[4-(4-{3-[(1R)-3-(diisopropylamino)-1-phenylpropyl]
-4-hydroxyphenyl}butoxy)phenyl] ethyljcarbamate
(Preparation 12, 450mg, 0.75mmol) was dissolved in
dichloromethane (10ml), hydrogen chloride (2M in
diethyl ether, 6ml, 12mmol) was added followed by
ethanol (1ml). After 3 days, solvents removed in vacuo
to furnish the title compound as a yellow foam, 420mg.
LRMS: m/z 503 [M(free base)+H]+. Preparation 14 



N-(2-(Benzyloxy)-5-r(1 R)-1 -mert-butyl(dimethyl)silv
poxy)-2-"2-r4-(4-{3-IT1 R)-3-
(diisopropylamino)-1-phenylpropy p-4-
hvdroxyphenyl>butoxy)phenyllethyllamino)ethyllphenyl>m
ethanesulfonamide
4-{4-[4-(2-aminoethyl)phenoxy]butyl}-2-[(1
R)-3-(diisopropylamino)-1 -phenylpropyl]phenol bis
hydrochloride salt (Preparation 13, 420mg, 0.73mmol),
N-{2-(benzyloxy)-5-[(1R)-2-bromo-1-
{[tert-butyl(dimethyl)silyl]oxy}ethyl]phenyl}methanesu
lfonamide (Prepared according to WO2005/080324, 375mg,
0.73mmol), sodium hydrogen carbonate (245mg, 2.92mmol)
and potassium iodide (121mg, 0.73mmol) were added to
acetonitrile (15ml) and heated to 9O0C for 30 minutes
and left at room temperature for 48 hours, water was
added and extracted with ethyl acetate, dried
(magnesium sulphate) and the solvent removed in vacuo,
the residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia (97/3/0.3 to 92/8/0.8 by volume) to furnish
the title compound as a white foam, 207mg. LRMS: m/z
937 [M+H]+. Preparation 15 N-(5-r(1 R)-1
-(rtert-Butyl(dimethvnsilylloxyl-2-(f2-r4-(4-f3-r(1
R)-3-(diisopropylaminoV1 -
phenylpropyll-4-hvdroxyphenyl)butoxy)phenyllethyl}amin
o)ethyll-2-
hvdroxyphenvDmethanesulfonamideN-{2-(benzyloxy)-5-[(1
R)-I
-{[tert-butyl(dimethyl)silyl]oxy}-2-({2-t4-(4-{3-[(1
R)-3- (diisopropylamino)-1-phenylpropyl]-4-
hydroxyphenyl}butoxy)phenyl]ethyl}amino)ethyl]phenyl}m
ethanesulfonamide (Preparation 14, 200mg, 0.2mmol),
and palladium hydroxide (20% by weight on carbon,
50mg, 0.07mmol) were dissolved in ethanol (5ml), then
ammonium formate (74mg, 1.2mmol) was added and heated
to 800C for 5 minutes then stirred at 750C for 1 hour.
Reaction was cooled to room temperature and the
mixture was filtered through Arbocel,TM and the
solvent removed in vacuo, to yield the title compound
as a white foam, 190mg. LRMS: m/z 847 [M+H]+.
Preparation 16
4-(Benzyloxy)-3-r(1R)-3-(diisopropylamino)-1-phenylpro
py pphenol
4-(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-phenylpro
pyl]benzaldehyde (Prepared according to WO2005012227,
1g, 2.32mmol) was dissolved in methanol (40ml),
sulphuric acid (2M, 6ml) then hydrogen peroxide (30%
by weight in water, 2ml) was added, and the reaction
mixture was 



allowed to stir over night. The mixture was
partitioned between water and diethyl ether, the
organic layer was separated, washed with saturated
sodium sulfite solution, dried (magnesium sulphate),
filtered and the solvent removed in vacuo and the
residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia (24/1/0.1 to 23/2/0.2 by volume) to furnish
the title compound as a buff foam, 560mg. LRMS: m/z418
[M+H]+. Preparation 17Di-tert-butyl
(7-(4-(benzyloxy)-3-f(1 R)-3-(diisopropylamino)-1 -
phenylpropypphenoxy)heptyl)imidodicarbonate
4-(Benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-phenylpro
pyl]phenol (Preparation 16, 150mg, 0.36mmol) was
dissolved in dimethylform amide (2ml), caesium
carbonate (140mg, 0.43mmol) was added and stirred at
room temperature for 30 minutes. tert-Butyl
(7-bromoheptyl)carbamate (Prepared according to J.
Med. Chem., 1994, 137, p2537-2551; 170mg, 0.43mmol),
dissolved in dimethylformamide (1ml), was added and
heated to 70oC. After 2.5 hours caesium carbonate
(70mg, 0.22mmol) was added and after a further 10
minutes tert-butyl (Jbromoheptyl) carbamate (70mg,
0.18mmol) was added. After 1 hour caesium carbonate
(20mg, O.O mmol) and tert-butyl
(7-bromoheptyl)carbamate (35mg, 0.09mmol) were added
and after 1 hour at 700C the mixture was cooled to
room temperature and stirred for 3 days before the
addition of water and brine were added, the mixture
extracted with ethyl acetate, dried (magnesium
sulphate), filtered and the solvents removed in vacuo
and the residue was purified by column chromatography
on silica gel eluting with
dichloromethane:methanol:880 ammonia (98/2/0.2 to
95/5/0.5 by volume) to furnish the title compound as a
colourless gum, 220mg. LRMS: m/z 731 [M+H]+.
Preparation 18 7-|4-(benzyloxyV3-r(1
R)-3-(diisopropylamino)-1
-phenylpropyliphenoxylheptan-i -amine bis
hydrochloride salt Di-tert-butyl
(7-{4-(benzyloxy)-3-[(1 R)-3-(diisopropylamino)-1
-phenylpropyl]phenoxy}heptyl) imidodicarbonate
(Preparation 17, 220mg, 0.30mmol) was dissolved in
dichloromethane (6ml) then hydrogen chloride (2M
solution in diethyl ether, 6ml, 12mmol) was added and
after 30minutes, ethanol (1ml) was added and left over
night. The solvent was removed in vacuo to furnish the
title compound as a pale brown foam, 190mg. LRMS: m/z
531 [M(free base)+H]+. 



Preparation 19 N-f2-(Benzylo cy)-5-r(1
R)-2-r(7-(4-(benzyloxy)-3-r(1
R)-3-(diisopropylamino)-1 -phenylpropyli
phenoxy)heptyl)amino1-1-{rtert-butyl(dimethyl)silvnoxy
)ethvnphenyl>methanesulfonamide 7-{4-(benzyloxy)-3-[(1
R)-3-(diisopropylamino)-1
-phenylpropyl]phenoxy}heptan-1 -amine bis
hydrochloride salt (Preparation 18, 190mg, 0.31 mmol),
N-{2-(benzyloxy)-5-[(1R)-2-bromo-1-
{[tert-butyl(dimethyl)silyl]oxy}ethyl]phenyl}methanesu
lfonamide (Prepared according to WO2005/080324, 161mg,
0.32mmol), sodium hydrogen carbonate (106mg, 1.26mmol)
and potassium iodide (52mg, 0.32mmol) were added to
acetonitrile (5ml) and heated to 900C for 24 hours,
then left at room temperature over night, water and
brine were added and extracted with ethyl acetate,
dried (magnesium sulphate) and the solvent removed in
vacuo, the residue was purified by column
chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (98/2/0.2 to
92/8/0.8 by volume) to furnish the title compound as a
colourless gum, 100mg. LRMS: m/z 965 [M+H]+.
Preparation 20 N-(5-f(1 R)-1
-{rtert-butyl(dimethyl)silylloxyV2-r(7-|3-r(1
R)-3-(diisopropylamino)-1 -phenylpropylH -
hvdroxyphenoxy}heptyl)aminolethyl}-2-hvdroxyphenv0meth
anesulfonamide
N-{2-(Benzyloxy)-5-[(1R)-2-[(7-{4-(benzyloxy)-3-[(1R)-
3-(diisopropylamino)-1-
phenylpropyl]phenoxy}heptyl)amino]-1-{[tertbutyl(dimet
hyl)silyl]oxy}ethyl]phenyl}methanesulfonamide
(Preparation 19, 96mg, O.IOmmol) and palladium
hydroxide (20% by weight on carbon, 25mg, 0.04mmol)
were dissolved in ethanol (3ml), then ammonium formate
(69mg, 1.1mmol) was added and heated to 800C for 1
hour. The reaction was cooled to room temperature and
the mixture was filtered through Arbocel(tm) and the
solvent removed in vacuo. The residue was dissolved in
dichloromethane (containing a trace of methanol) and
washed with water (brine was added to aid in the
separation), the organic layer was dried (magnesium
sulphate), filtered, and the solvents removed in vacuo
to yield the title compound as a white foam, 68mg.
LRMS: m/z 785 [M+H]+. Preparation 2 1
(3R)-3-r5-{2-r4-(2-aminoethyl)phenoxy1ethyl)-2-(benzyl
oxy)phenvn-N,N-diisopropyl-3- phenylpropan-1 -amine 



2-{4-(benzyloxy)-3-[(1 R)-3-(diisopropylamino)-1
-phenylpropyl]phenyl}ethanol (Prepared according to
WO9843942, 390mg, 0.88mmol) was dissolved in
tetrahydrofuran (6ml), triphenylphosphine (344mg,
1.31mmol) then di-tert-butyl (E)-diazene-1
,2-dicarboxylate (265mg, 1.31mmol) was added and the
mixture was stirred for 20 minutes tert-butyl [2-(4-
hydroxyphenyl)ethyl]carbamate (Prepared according to
WO2004/020415, 311mg, 1.31mmol) was then added and the
reaction was stirred over night. Hydrogen chloride (4M
in diethyl ether, 5ml) was added and left to stir for
3 days, then hydrochloric acid (2M, 5ml) was added and
after 1 hour the mixture was washed with diethyl
ether, basified with 2N sodium hydroxide, extracte
with diethyl ether, dried (magnesium sulphate),
filtered and the solvents removed in vacuo and the
residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia (242/8/0.8 to 95/5/0.5 by volume) to furnish
the title compound as a colourless oil, 100mg. * LRMS:
m/z 566 [M+H]+. Preparation 22 N-(2-(benzylocy)-5-r(1
R)-2-(f2-r4-(2-{4-(benzyloxy)-3-r(1
R)-3-(diisopropylaminoV1 -
phenylpropyllphenyl|ethoxy)phenvnethyllamino)-1-(rtert
-butyl(dimethyl)silyll oxy)ethyllphenyl)methanesulfon
amide(3R)-3-[5-{2-[4-(2-aminoethyl)phenoxy]ethyl}-2-(b
enzyloxy)phenyl]-N,N-diisopropyl-3- phenylpropan-1
-amine (Preparation 21, 95mg, 0.17mmol),
N-{2-(benzyloxy)-5-[(1R)-2-bromo-1-
{[tert-butyl(dimethyl)silyl]oxy}ethyl]phenyl}methanesu
lfonamide (WO2005/080324, 86mg, 0.17mmol), sodium
hydrogen carbonate (42mg, 0.51 mmol) and potassium
iodide (28mg, 0.17mmol) were added to acetonitrile
(2.5ml) and heated to reflux for 24 hours, then cooled
to room temperature and the solvents removed in vacuo,
the residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia (242/8/0.8 to 95/5/0.5 by volume) to furnish
the title compound as a white foam, 78mg. LRMS: m/z
999 [M+H]+. Preparation 23 6-(But-3-en-1-yloxy)hexan
enitrile 6-Bromocapronitrile (1.19ml, 9.00mmol) and
3-buten-1-ol (946ul, H.Ommol) were added to a stirred
solution of potassium hydroxide (6.16g, 110mmol) and
tetra-butylammonium bromide (434mg, 1.35mmol) in water
(6ml) and dichloromethane (2ml). The reaction was
stirred at room 



temperature for 4 days and then washed with diethyl
ether (2x50ml). The combined organics were washed with
water (3x30ml), dried (magnesium sulphate) and the
solvent removed in vacuo to furnish the title compound
as a colourless oil, 1.48g. LRMS: m/z 168 [M+H]+.
Preparation 24
6-ff(3E)-4-(4-(Benzyloxy)-3-f(1R)-3-(diisopropylamino)
-1-phenylpropynphenyl)but-3-en-1-
ylioxylhexanenitrile(3R)-3-[2-(Benzyloxy)-5-bromopheny
l]-N,N-diisopropyl-3-phenylpropan-1 -amine (WO9411337,
1.21g, 2.50mmol) was dissolved in acetonitrile (8ml)
and 6-(but-3-en-1-yloxy)hexanenitrile (Preparation 23,
708mg, 4.20mmol), diisopropylethylamine (0.64ml,
3.75mmol), palladium acetate (54mg, 0.25mmol) and
tri(o-tolyl)phosphine (145mg, 0.25mmol) were added.
The stirred reaction was heated at 90C, under a
nitrogen atmosphere, for 12 hours, cooled to room
temperature and the solvent removed in vacuo. The
residue was dissolved in ethyl acetate (50ml) and
washed with saturated aqueous sodium hydrogen
carbonate (50ml), brine (50ml), dried (magnesium
sulphate) and the solvent removed in vacuo. The
residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia (95/5/0.5 by volume) to furnish the title
compound as an oil, 960mg. LRMS: m/z 567 [M+H]+.
Preparation 25
6-(4-(3-r(1R)-3-(Diisopropylamino)-1-phenylpropyn-4-hv
droxyphenyl>butoxy)hexan enitrile
6-{[(3E)-4-{4-(Benzyloxy)-3-[(1
R)-3-(diisopropylamino)-1
-phenylpropyl]phenyl}but-3-en-1 - yl]oxy}hexanenitrile
(Preparation 24, 935mg, 1.65mmol) was dissolved in
ethanol (20ml) and ammonium formate (1.9Og, 30.0mmol)
and 10% palladium hydroxide on carbon (190mg) added.
The reaction was heated under reflux for I hour,
cooled to room temperature and the reaction filtered
through Arbocel(tm), the filtrate solvent was removed
in vacuo to furnish the title compound as a colourless
oil, 783mg. LRMS: m/z 479 [M+H]+. Preparation 26
4-f4-r(6-Aminohexyl)oxylbutyl)-2-f(1R)-3-fdiisopropyla
mino)-1-phenylpropynphenol
6-(4-{3-[(1R)-3-(Diisopropylamino)-1-phenylpropyl]-4-h
ydroxyphenyl}butoxy)hexanenitrile (Preparation 25,
783mg, 1.64mmol) was dissolved in ethanol (20ml) and
Raney nickel (100mg) 



added. The reaction was hydrogenated under 60psi at
400C for 18 hours, cooled to room temperature and the
reaction filtered through Arbocel(tm) and the filtrate
solvent removed in vacuo. The residue was purified by
column chromatography on silica gel eluting
withdichloromethane:methanol:880 ammonia (90/10/1.0 by
volume) to furnish the title compound, 506mg. LRMS:
m/z 481 [M+H]+. Preparation 27
N-f2-(Benzyloxy)-5-r(1R)-1-(rtert-butyl(dimethyl)silyl
loxy)-2-(r6-(4-(3-r(1R)-3-(diisoproDylaminoV
1-phenylpropyn-4-hvdroxyphenyl}butoxy)hexynamino>ethvn
phenyl}methanesulfonamide 4-{4-[(6-Am
inohexyl)oxy]butyl}-2-[(1 R)-3-(diisopropylam ino)-1
-phenylpropyl]phenol (Preparation 26, 153mg, 0.32mmol)
and N-{2-(benzyloxy)-5-[(1R)-2-bromo-1-{[tertbutyl(
dimethyl)silyl]oxy}ethyl]phenyl}methanesulfonamide
(Prepared according to WO2005/080324, 155mg,
0.32mmol), potassium iodide (10mg) and sodium hydrogen
carbonate (104mg, 1.23mmol) were heated in
propionitrile (3ml) at 900C for 24 hours. The reaction
was cooled to room temperature and the solvent removed
in vacuo. The residue was dissolved in ethyl acetate
(30ml), washed with aqueous saturated sodium hydrogen
carbonate (30ml), water (30ml), brine (30ml) and dried
(magnesium sulphate). The solvent was removed in vacuo
and the oil was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia (85/15/1.5 by volume) to furnish the title
compound as a yellow oil, 130mg. LRMS (ES) : m/z 9 17
[M+H]+. Preparation 28 N-(5-f(1 R)-1
-{rtert-Butyl(dimethyl)silvnoxy)-2-{f6-(4-(3-f(1
R)-3-(diisopropylamino)-1 -
phenylpropyn-4-hvdroxyphenyllbutoxy)hexynamino)ethyll-
2-hvdroxyphenyl)methanesulfonamide
N-{2-(Benzyloxy)-5-[(1R)-1-{[tert-butyl(dimethyl)silyl
]oxy}-2-{[6-(4-{3-[(1R)-3-(diisopropylamino)-
1-phenylpropyl]-4-hydroxyphenyl}butoxy)hexyl]amino}eth
yl]phenyl}methanesulfonamide (Preparation 27, 530mg,
0.55mmol) was dissolved in ethanol and ammonium
formate (700mg,10.9mmol) and 10% palladium hydroxide
on carbon (100mg) was added. The reaction was heated
under reflux for 12 hours, cooled to room temperature
and further ammonium formate (600mg, 9.37mmol) and 10%
palladium hydroxide on carbon (60mg) added. The
reaction was heated under reflux for 3 hours, cooled
to room temperature and further 10% palladium
hydroxide on carbon (60mg) added. The reaction was
heated under reflux for 3 hours, cooled to 



room temperature and filtered through Arbocel(tm). The
filtrate solvent was removed in vacuo and the oil was
purified by column chromatography on silica gel
eluting with dichloromethane:methanol:880 ammonia
(80/20/2.0 by volume) to furnish the title compound as
a yellow oil, 420mg. LRMS (ES) : m/z 827 [M+H] +.
Preparation 29 N42-(benzyloxy)-5-IT1 F0-1
-fflert-butyl(dimethyl)silv poxy)-2-"2-r4-(4-f3-r(1
R)-3-
(diisopropylamino)-1-phenylpropyll-4-hvdroxyphenyllbut
oxy)phenv pethyl|amino)ethyll phenvDformamide
N-{2-(ben^loxy)-5-[(1R)-2-bromo-1-{[tert-butyl(dimethy
l)silyl]oxy}ethyl]phenyl}formamide (Prepared according
to US2005/215590, 500mg, 1.1mmol), 4-{4-[4-(2-
aminoethyl)phenoxy]butyl}-2-[(1
R)-3-(diisopropylamino)-1 -phenylpropyl]phenol bis
hydrochloride salt (Preparation 13, 745mg, 1.3mmol),
sodium hydrogen carbonate (550mg, 6.5mmol) and
potassium iodide (50mg, 0.30mmol) were added to
propionitrile (8ml) and heated to 900C and left to
stir overnight. Further
4-{4-[4-(2-aminoethyl)phenoxy]butyl}-2-[(1R)-3-(diisop
ropylamino)-1- phenylpropyl]phenol (Preparation 13,
50mg, 0.087mmol) was then added and mixture stirred at
90C for further 24 hours. After cooling, ethyl acetate
and saturated aqueous sodium hydrogen carbonate were
added, organics separated and washed with more
saturated aqueous sodium hydrogen carbonate, then
brine and then dried (magnesium sulphate) and solvent
removed in vacuo. The residue was purified by column
chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (96:4:0.4 to
92:8:0.8 by volume) to furnish the title compound as
an oil, 400mg. LRMS: m/z 887 [M+H]+.Preparation 30
N45-r(1 RH -(rtert-butyl(dimethvnsilylloxy>-2-
2-r4-(4-(3-r(1 R)-3-(diisopropylamino)-1 -
phenylpropyl1-4-hvdroxyphenyl>butoxy)prienylletriyllar
nirio)ethyll-2-hvclroxyphenyl>formarriide
N-{2-(benzyloxy)-5-[(1 R)-1
-{[tert-butyl(dimethyl)silyl]oxy}-2-({2-[4-(4-{3-[(1
R)-3-
(diisopropylamino)-1-phenylpropyl]-4-hydroxyphenyl}but
oxy)phenyl]ethyl}amino)ethyl]phenyl} formamide
(Preparation 29, 400mg, 0.45mmol), ammonium formate
(570mg, 9.0mmol) and 20% palladium hydroxide on carbon
(60mg) were mixed in methanol (8ml) and stirred at
700C for 1 hour under nitrogen. Further ammonium
formate (500mg, 7.9mmol) and 20% palladium 



hydroxide on carbon (50mg) were then added and heating
continued at 700C for further 1 hour. Reaction mixture
was then cooled and filtered, the filtrate was
collected and the solvent removed in vacuo. The
residue was dissolved in methanol (8ml) and ammonium
formate (500mg, 7.9mmol) and 20% palladium hydroxide
on carbon (50mg) were added and stirred at 700C for 1
hour under nitrogen. Reaction mixture was then cooled
and filtered, the filtrate was collected and the
solvent removed in vacuo. The residue was dissolved in
ethyl actate (25ml) and saturated aqueous sodium
hydrogen carbonate (25ml). Organics were separated and
washed with brine (15ml), dried (magnesium sulphate)
and solvent was removed in vacuo to furnish the title
compound as a yellow solid, 280mg. LRMS: m/z 797
[M+H]+. Preparation 3 1 8-(benzyloxy)-5-r(1 R)-1
-mert-butyl(dimethyl)silv poxy)-2- 2-r4-(4-{3-r(1
R)-3-(diisopropylaminoH -
phenylpropyp-4-hvdroxyphenyl)butoxy)phenyllethyl>amino
)ethyllquinolin-2(1H)-one8-(benzyloxy)-5-[(1R)-2-bromo
-1-{[tert-butyl(dimethyl)silyl]oxy}ethyl]quinolin-2(1H
)-one (Prepared according to WO2005/092861 , 530mg,
1.1mmol),
4-{4-[4-(2-aminoethyl)phenoxy]butyl}-2-[(1R)-
3-(diisopropylamino)-1-phenylpropyl]phenol bis
hydrochloride salt (Preparation 13, 650mg, 1.3mmol),
sodium hydrogen carbonate (550mg, 6.5mmol) and
potassium iodide (50mg, 0.30mmol) were added to
propionitrile (8ml) and heated to 900C and left to
stir overnight. After cooling, ethyl acetate and
saturated aqueous sodium hydrogen carbonate were
added, organics separated and washed with more
saturated aqueous sodium hydrogen carbonate, then
brine and then dried (magnesium sulphate) and solvent
removed in vacuo. The residue was purified by column
chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (100/0/0 to
94/6/0.6 by volume) to furnish the title compound as
an oil, 406mg. LRMS: m/z 911 [M+H]+. Preparation 32
5-r(1 R 1-fflert-butyl(dimethylteilylloxy}-2-
2-r4-(4-{3-l 1R)-3-(diisopropylamino)-1
-phenylpropyll- 4-hvdroxyphenyl)butoxy)phenv
pethyllamino)ethv p-8-hvdroxyquinolin-2(1H)-one
8-(benzyloxy)-5-[(1 R)-1
-{[tert-butyl(dimethyl)silyl]oxy}-2-({2-[4-(4-{3-[(1
R)-3-(diisopropylamino)-1 -
phenylpropyl]-4-hydroxyphenyl}butoxy)phenyl]ethyl}amin
o)ethyl]quinolin-2(1H)-one (Preparation 3 1 , 406mg,
0.45mmol), ammonium formate (560mg, 9.0mmol) and 20%
palladium hydroxide on carbon (60mg) were mixed in
methanol (8ml) and stirred at 700C for 1 hour under
nitrogen. 



Further ammonium formate (300mg, 4.8mmol) and 20%
palladium hydroxide on carbon (30mg) were then added
and heating continued at 7O0C for further 1 hour.
Reaction mixture was then cooled and filtered, the
filtrate was collected and the solvent removed in
vacuo. The residue was dissolved in methanol (8ml) and
ammonium formate (560mg, 8.9mmol) and 20% palladium
hydroxide on carbon (60mg) were added and stirred at
700C for 1 hour under nitrogen. Reaction mixture was
then cooled and filtered, the filtrate was collected
and the solvent removed in vacuo. Residue was
dissolved in ethyl acetate (25ml) and saturated
aqueous sodium hydrogen carbonate (25ml). Organics
were separated and washed with brine (15ml), dried
(magnesium sulphate) and solvent was removed in vacuo
to furnish the title compound as a yellow solid,
305mg. LRMS: m/z 821 [M+H]+.Preparation 33
4-M-r4-(2-(r(2R)-2-r3,5-bis(ben-^loxy)prieriv
p-2-frtert-butyl(dirnethyl)silv poxy)ethvpamino)ethyl)
phenoxy1butyl)-2-f
R)-3-(diisopropylamino)-1-prienylpropynprieno l {(1
R)-1-[3,5-bis(benzyloxy)phenyl]-2-bromoethoxy}(tert-bu
tyl)dimethylsilane (Prepared according to
US2005/222128, 570mg, 1.1mmol),
4-{4-[4-(2-aminoethyl)phenoxy]butyl}-2-[(1R)-3-
(diisopropylamino)-1-phenylpropyl]phenol bis
hydrochloride salt (Preparation 13, 746mg, 1.3mmol),
sodium hydrogen carbonate (544mg, 6.48mmol) and
potassium iodide (50mg, 0.30mmol) were added to
propionitrile (8ml) and heated to 9O0C and left to
stir overnight. After cooling, ethyl acetate and
saturated aqueous sodium hydrogen carbonate were
added, organics separated and washed with more
saturated aqueous sodium hydrogen carbonate, then
brine and then dried (magnesium sulphate) and solvent
removed in vacuo. The residue was purified by column
chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (100:0:0 to
94:6:0.6 by volume) to furnish the title compound as a
yellow oil, 720mg. LRMS: m/z 950 [M+H]+. Preparation
34 5-I 1R)-1
-(rtert-butyl(dimethyl)silylloxy)-2-((2-r4-(4-(3-r(1
R)-3-(diisopropylamino)-1 -phenylpropyll-
4-hvdroxyphenyl}butoxy)phenyllethyl)amino)ethyllbenzen
e-1,3-dio l
4-{4-[4-(2-{[(2R)-2-[3,5-bis(benzyloxy)phenyl]-2-{[ter
tbutyl(
dimethyl)silyl]oxy}ethyl]amino}ethyl)phenoxy]butyl}-2-
[(1R)-3-(diisopropylamino)-1- phenylpropyl]phenol
(Preparation 33, 720mg, 0.76mmol), ammonium formate
(960mg,15.0mmol) and 20% palladium hydroxide on carbon
(110mg) were mixed in methanol (8ml) and 



stirred at 700C for 1 hour under nitrogen. Further
ammonium formate (300mg, 4.75mmol) and 20% palladium
hydroxide on carbon (30mg) were then added and heating
continued at 70C for further 1 hour. Reaction mixture
was then cooled and filtered, the filtrate was
collected and the solvent removed in vacuo. The
residue was dissolved in methanol (8ml) and ammonium
formate (900mg, 14mmol) and 20% palladium hydroxide on
carbon (100mg) were added and stirred at 700C for 1
hour under nitrogen. Reaction mixture was then cooled
and filtered, the filtrate was collected and the
solvent removed in vacuo. The residue was dissolved in
ethyl actate (25ml) and saturated aqueous sodium
hydrogen carbonate (25ml). Organics were separated and
washed with brine (15ml), dried (magnesium sulphate)
and solvent was removed in vacuo to furnish the title
compound as an off-white foam, 555mg. LRMS: m/z 770
[M+H]+. Preparation 35 tert-butvi
r2-(3-hvdroxyphenyl)ethvpcarbamate
3-(2-aminoethyl)phenol hydrochloride (3g, 17.3mmol)
and triethylamine (6.02ml, 43.2mmol) dissolved in
water (15ml) and 1,4-dioxan (45ml) and di-tert-butyl
dicarbonate (4.52g, 1.20mmol) added. Mixture stirred
at room temperature for 2 days. Diethyl ether (100ml)
and hydrogen chloride (2M in water, 100ml) were then
added and organics separated and washed with saturated
aqueous sodium hydrogen carbonate (100ml), then brine
(100ml) then dried (magnesium sulphate) and the
solvent was removed in vacuo to furnish the title
compound as a clear gum, 4.42g. LRMS: m/z 260 [M+Na]+.
Preparation 36 2-{4-(benzyloxy)-3-r(1
R)-3-(diisopropylamino)-1 -phenylprpyllphenyllethyl
methanesu lfonate 2-{4-(benzyloxy)-3-[(1
R)-3-(diisopropylamino)-1 -phenylpropyl]phenyl}ethanol
(Prepared according to WO1998/43942, 1.0g, 2.25mmol)
was dissolved in dichloromethane (20ml)
andN,N-diisopropyl ethylamine (1.8ml, lOmmol) added.
The solution was then cooled to O0C and
methanesulphonyl chloride (0.42ml, 5.4mmol) was added.
After stirring for 2 hours at 00C the mixture was
diluted with dichloromethane (20ml) and washed with
water (50ml), brine (50ml) and then dried (magnesium
sulphate) and the solvent removed in vacuo to yield
the title compound as a yellow oil, 1.56g. LRMS: m/z
524 [M+H]+. 



Preparation 37 tert-butyl
f2-f3-(2-f4-(benzyloxy)-3-r(1
R)-3-(diisopropylamino)-1 -
phenylpropynphenyl)ethoxy)phenyllethyl)carbamate
tert-butyl [2-(3-hydroxyphenyl)ethyl]carbamate
(Preparation 35, 1.7g, 5.96mmol), potassium carbonate
(1.65g, 11.9mmol), potassium iodide (5.Og, 0.03mmoi)
and 2-{4-(benzyloxy)-3-[(1 R)-
3-(diisopropylamino)-1-phenylpropyl]phenyl}ethyl
methanesulfonate (Preparation 36, 1.56g, 2.98mmol)
were stirred in dimethylformamide (20ml) and stirred
at 600C overnight. After cooling, water (250ml) and
diethyl ether (250ml) were added, organics separated
and washed with water (100ml x 3), brine (150ml) then
dried (magnesium sulphate) and the solvent removed in
vacuo. The residue was purified by column
chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (100/0/0 to
90/10/1.0 by volume) to furnish the title compound as
an oil, 1.3g. LRMS: m/z 666 [M+H]+. Preparation 38
(3R)-3-r5-(2-r3-(2-aminoethyl)phenoxy1ethyl>-2-(benzyl
oxy)phenyl1-N.N-diisopropyl-3- phenylpropan-1
-aminetert-butyl {2-[3-(2-{4-(benzyloxy)-3-[(1
R)-3-(diisopropylamino)-1 -phenylpropyl]phenyl}ethoxy)
phenyl]ethyl}carbamate (Preparation 37, 1.3g, 2.0mmol)
dissolved in dichloromethane (5ml) and hydrochloric
acid (4M in dioxin) added. Mixture stirred at room
temperature for 3 hours under nitrogen. Solvent was
removed in vacuo, and residue dissolved in
dichloromethane (100ml) and aqueous sodium hydroxide
(1M, 100ml), aqueous separated and extracted with
dichloromethane (100ml). Combined organics were dried
(magnesium sulphate) and the solvent was removed in
vacuo to furnish the title compound as an oil, 880mg.
LRMS: m/z 565 [M+H]+. Preparation 39
N-l2-(benzyloxyV5-K1
R)-2-"2-r3-(2-f4-(benzyloxy)-3-lT1
RV3-(diisopropylamino)-1 -
phenylpropynphenyllethoxytohenyllethyllaminoH-irtertbu
tvKdimethvDsilylloxytethyllphenyllmethanesulfonamide
(3R)-3-[5-{2-[3-(2-am
inoethyl)phenoxy]ethyl}-2-(benzyloxy)phenyl]-N,N-diiso
propyl-3- phenylpropan-1 -amine (Preparation 38,
340mg, 0.52mmol), potassium iodide (86mg, 0.52mmol),
sodium hydrogen carbonate (175mg, 2.08mmol) and
N-{2-(benzyloxy)-5-[(1 R)-2-
bromo-1-{[tert-butyl(dimethyl)silyl]oxy}ethyl]phenyl}m
ethanesulfonamide (Prepared according to 



WO2005/080324, 270mg, 0.52mmol) were added to
propionitrile (5ml) and stirred at 1000C under
nitrogen overnight. Mixture was cooled and water
(100ml) and ethyl acetate (100ml) were added. Organics
were separated and washed with brine (100ml), dried
(magnesium sulphate) and the solvent removed in vacuo.
The residue was purified by column chromatography on
siiica gel eluting with dichloromethane:methanol:880
ammonia (100/0/0 to 85/15/1.5 by volume) to furnish
the title compound as a glass, 257mg. LRMS: m/z 999
[M+H]+. Preparation 40 {2-(benzyloxyV5-R1R)-2-
2-r3-(2-(4-(benzyloxy)-3-r(1RV3-(diisopropylamino)-1-
phenylpropypphenyllethoxy)phenyllethyllamino)-1-frtert
butvKdimethvDsilvnoxyTethvnphenyllmethanol(3R)-3-[5-{2
-[3-(2-aminoethyl)phenoxy]ethyl}-2-(benzyloxy)phenyl]-
N,N-diisopropyl-3- phenylpropan-1 -amine (Preparation
38, 470mg, 0.72mmol), potassium iodide (120mg,
0.72mmol), sodium hydrogen carbonate (240mg, 2.9mmol)
and {2-(benzyloxy)-5-[(1 R)-2-bromo-
1-{[tert-butyl(dimethyl)silyl]oxy}ethyl]phenyl}methano
l (Prepared according to WO2004/032921 , 325mg,
0.72mmol) were stirred in propionitrile at 1000C for
24 hours under nitrogen. After cooling to room
temperature, water (100ml) and ethyl acetate (100ml)
were added, organics separated and washed with brine
(100ml), dried (magnesium sulphate) and solvent
removed in vacuo. The residue was purified by column
chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (100/0/0 to
85/15/1.5 by volume) to furnish the title compound as
a brown glass, 450mg. LRMS: m/z 935 [M+H]+.
Preparation 4 1 tert-butyl
(2-r4-(2-f4-(benzyloxy)-3-f(1
R)-3-(diisopropylamino)-1 - phenylpropy
pphenyl)ethoxy)phenyllethyl)carbamate tert-butyl
[2-(4-hydroxyphenyl)ethyl]carbamate (Prepared
according to WO1 998/43942, 3.8g, 7.3mmol), potassium
carbonate (2.6g, 8.0mmol), potassium iodide (1.1g,
7.3mmol) and 2-{4- (benzyloxy)-3-[(1
R)-3-(diisopropylamino)-1 -phenylpropyl]phenyl}ethyl
methanesulfonate (preparation 36, 1.56g, 2.98mmol)
were stirred in toluene (20ml) and stirred at 1200C
overnight. After cooling, water (80ml) and ethyl
acetate (80ml) were added, organics separated and
washed with saturated aqueous sodium hydrogen
carbonate (40ml), brine (40ml) then dried (magnesium
sulphate) and the solvent removed in vacuo. The
residue was purified by column 



chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (99/1/0.1 to 90/1
0/1 .0 by volume) to furnish the title compound as an
oil, 3.4g.LRMS: m/z 666 [M+H]+. Preparation 42
(3R)-3-r5-f2-f4-(2-aminoethyl)prienoxy1etriyl}-2-(benz
yloxy)prienvp-N,N-diisoDropyl-3- phenylpropan-1 -amine
bis hydrochloride salt tert-butyl
{2-[4-(2-{4-(benzyloxy)-3-[(1
R)-3-(diisopropylamino)-1 -phenylpropyl]phenyl}ethoxy)
phenyl]ethyl}carbamate (Preparation 41, 3.4g, 5.1mmol)
was dissolved in dioxan (20ml) and treated with
hydrochloric acid (4M in dioxan, 26ml). After stirring
for 4 hours at room temperature the solvent was
removed in vacuo. The residue was azeotroped twice
from dichloromethane to yield the title compound as a
brown solid, 3. LRMS: m/z 565 [M+H]+. Preparation 43
(3RV3-f2-(benzyloxy)-5-(2-r4-(2-fr(2R)-2-r3,5-bis(benz
yloxy)phenvn-2-(rtertbutyl( dimethv
silvpoxy>ethyllamino)ethyl)phenoxylethyl)phenvn-N,N-di
isopropyl-3-pheny|propan- 1-amine
(3R)-3-[5-{2-[4-(2-aminoethyl)phenoxy]ethyl}-2-(benzyl
oxy)phenyl]-N,N-diisopropyl-3- ' phenylpropan-1 -amine
bis hydrochloride salt (Preparation 42, 600mg,
0.94mmol), {(1R)-1-[3,5-
bis(benzyloxy)phenyl]-2-bromoethoxy}(tert-butyl)dimeth
ylsilane (Prepared according to US2005/222128, 500mg,
0.94mmol), potassium iodide (160mg, 0.94mmol), sodium
hydrogen carbonate (480mg, 5.65mmol) were added to
propionitrile (10ml) and stirred at 1000C under
nitrogen overnight. The mixture was cooled and water
(75ml) and ethyl acetate (75ml) were added. Organics
were separated and washed with brine (25ml), dried
(magnesium sulphate)and the solvent removed in vacuo.
The residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia (99/1/0.1 to 90/10/1 by volume) to furnish the
title compound as a gum, 346mg. LRMS: m/z 1012 [M+H]+.
Preparation 44 5-R1 RH
-fflert-butyl(dimethvnsilylloxy}-2- a2-r4-(2-{3-r(1
R)-3-(diisopropylaminoV1 -phenylpropyll-
4-hvdroxyphenyl)ethoxy)phenv
pethyl)amino)ethvflbenzene-1,3-dio l
(3R)-3-[2-(benzyloxy)-5-{2-[4-(2-{t(2R)-2-[3,5-bis(ben
zyloxy)phenyl]-2-{[tertbutyl(
dimethyl)silyl]oxy}ethyl]amino}ethyl)phenoxy]ethyl}phe
nyl]-N,N-diisopropyl-3-phenylpropan- 



1-amine (Preparation 43, 346mg, 0.30mmol) was
dissolved in methanol (30ml) and ammonium formate
(380mg, 6.1mmol) and 20% palladium hydroxide on carbon
(43mg) added. The stirred reaction was then heated at
900C for 2 hours. After cooling to room temperature,
mixture was filtered and solvent removed in vacuo. The
residue was then taken up in ethyl acetate (50ml) and
saturated aqueous sodium hydrogen carbonate (50ml).
The organics were separated, washed with brine then
dried (magnesium sulphate) and the solvent removed in
vacuo to yield the title compound as a yellow glass,
174mg. LRMS: m/z 742 [M+HJ+. Preparation 45
N-i2-(benzyloxy)-5-IT1
R)-2-(f2-f4-(2-{4-(benzyloxy)-3-)Y1
R)-3-(diisopropylamino)-1 -
phenylpropyllphenyl)ethoxy)phenyllethyllamino)-1-|[ter
t-butyl(dimethyl)silvnoxy)ethyll phenyllform
amideN-{2-(benzyloxy)-5-[(1R)-2-bromo-1-{[tert-butyl(d
imethyl)silyl]oxy}ethyl]phenyl}formamide (Prepared
according to US2005/215590, 440mg, 0.95mmol)
(3R)-3-[5-{2-[4-(2-
aminoethyl)phenoxy]ethyl}-2-(benzyloxy)phenyl]-N,N-dii
sopropyl-3-phenylpropan-1 -amine bis hydrochloride
salt (Preparation 42, 600mg, 0.95mmol) potassium
iodide (160mg, 0.94mmol), sodium hydrogen carbonate
(480mg, 5.65mmol) were added to propionitrile (10ml)
and stirred at 1000C under nitrogen for 24 hours. The
mixture was cooled and water (75ml) and ethyl acetate
(75ml) were added. Organics were separated and washed
with brine, dried (magnesium sulphate) and the solvent
removed in vacuo. The residue was purified by column
chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (99/1/0.1 to 90/1
0/1 by volume) to furnish the title compound as a gum,
174mg. LRMS: m/z 949 [M+H]+. Preparation 46 N-J5-K1
R)-1 -fflert-butyl(dimethyl)silv
poxy)-2-((2-r4-(2-(3-r(1 R)-3-(diisopropylamino)-1 -
phenylpropyll-4-hvdroxyphenyl>ethoxy)phenvnethyl)amino
)ethvn-2-hvdroxyphenyl)formamide
N-{2-(benzyloxy)-5-[(1
R)-2-({2-[4-(2-{4-(benzyloxy)-3-[(1
R)-3-(diisopropylamino)-1 -
phenylpropyl]phenyl}ethoxy)phenyl]ethyl}amino)-1-{[ter
tbutyl( dimethyl)silyl]oxy}ethyl]phenyl}formamide
(Preparation 45, 174mg, 0.18mmol) was dissolved in
methanol (20ml) and ammonium formate (230mg, 3.7mmol)
and 20% palladium hydroxide on carbon (26mg) added.
The stirred reaction was then heated at 900C for 2
hours. 



After cooling to room temperature, the mixture was
filtered and solvent removed in vacuo. The residue was
then taken up in ethyl acetate (50ml) and saturated
aqueous sodium hydrogen carbonate (50ml). The organics
were separated, washed with brine then dried
(magnesium sulphate) and the solvent removed in vacuo
to yield the title compound as a yellow glass, 180mg.
LRMS: m/z 769 [M+H]+. Preparation 47
8-(benzyloxy)-5-IY1
R)-2-({2-r4-(2-(4-(benzyloxy)-3-r(1
R)-3-(diisopropylamino)-1 -
phenylpropynphenyl}ethoxy)phenyllethyl)amino)-1-{rtert
-butyl(dimethyl)silylloxy>ethvnquinolin-
2(1H)-one(3R)-3-[5-{2-[4-(2-aminoethyl)phenoxy]ethyl}-
2-(benzyloxy)phenyl]-N,N-diisopropyl-3- phenylpropan-1
-amine bis hydrochloride salt (Preparation 42, 800mg,
1.25mmol), d-(benzyloxy)- 5-[(1
R)-2-bromo-1-{[tert-butyl(dimethyl)silyl]oxy}ethyl]qui
nolin-2(1 H)-one (Prepared according to WO2005/09286
, 615mg, 1.25mmol), potassium iodide (210mg,
1.25mmol), sodium hydrogen carbonate (630mg, 7.5mmol)
were added to propionitrile (15ml) and stirred at
1000C under nitrogen overnight. The mixture was cooled
and water (100ml) and ethyl acetate (100ml) added.
Organics were separated and washed with water (100ml)
then brine (50ml), dried (magnesium sulphate) and the
solvent removed in vacuo. The residue was purified by
column chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (100/0/0 to
90/10/1 by volume) to furnish the title compound as a
gum, 297mg. LRMS: m/z 973 [M+H]+. Preparation 48
(2-(benzyloxy)-5-IY1 R)-2-"2-r4-(2-f4-(benzyloxyV3-r(1
RV3-(diisopropylaminoV1 -
phenylpropyllphenyl)ethoxy)phenvnethyl>amino)-1-{rtert
-butyl(dimethyl)silyll oxylethyliphenyllmethanol
tert-butyl {2-[4-(2-{4-(benzyloxy)-3-[(1
R)-3-(diisopropylamino)-1 -phenylpropyl]phenyl}ethoxy)
phenyl]ethyl}carbamate (Preparation 41, 830mg,
1.25mmol) was treated with hydrochloric acid (8ml of a
4M solution in 1,4-dioxane) and stirred at room
temperature overnight, and the solvent was removed in
vacuo. The residue was dissolved in acteonitrile (8ml)
and
{2-(benzyloxy)-5-[(1R)-2-bromo-1-{[tert-butyl(dimethyl
)silyl]oxy}ethyl]phenyl}metha pol (SaIi patent, 560mg,
1.24mmol) and sodium hydrogen carbonate (368mg,
4.34mmol) added. Mixture heated to 85C and stirred
overnight. Reaction was cooled to room temperature and
ethyl acetate and water 



added, the aqueous layer was separated and washed with
ethyl acetate and the combined organics dried
(magnesium sulphate) and the solvent removed in vacuo.
The residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia (92.5/7.5/1 by volume) to furnish the title
compound as a gum, 280mg. LRMS: m/z 936 [M+H] +.
Preparation 49 4-IY1 RV1
-(rtert-butyl(dimethvhsilvnoxy)-2-((2-f4-(2-(3-r(1
R)-3-(diisopropylamino)-1 -phenylpropyll-
4-hvdroxyphenyllethoxy)phenyllethyl}amino)ethyll-2-(hv
droxymethyl)pheno l {2-(benzyloxy)-5-[(1
R)-2-({2-[4-(2-{4-(benzyloxy)-3-[(1
R)-3-(diisopropylamino)-1 -
phenylpropyl]phenyl}ethoxy)phenyl]ethyl}amino)-1-{[ter
t-butyl(dimethyl)silyl]oxy}ethyl]phenyl} methanol
(Preparation 48, 280mg, 0.30mmol) was dissolved in
ethanol (6ml) and palladium hydroxide (20% by weight
on carbon, 14mg, 0.02mmol) was added. The reaction was
the hydrogenated under 40psi at room temperature for
18hours, cooled to room temperature and the reaction
filtered through Celite(tm) and the filtrate solvent
removed in vacuo to furnish the title compound as a
gum, 235mg. LRMS: m/z 756 [M+H] +. Preparation 50
di-tert-butyl oct-7-en-1 -ylimidodicarbonate To a
stirred suspension of sodium hydride (840mg of a 60%
dispersion in oil, 21.0mmol) in N,Ndimethylformamide
(40ml) was added in one portion di-fe/t-butyl
iminodicarbamate (4.56g,21.0mmol). After stirring for
40mins, 8-bromooct-1-ene (3.50ml, 21mmol) was added
and mixture was stirred at room temperature overnight.
The solvent was removed in vacuo and the residue
dissolved in water and ethyl acetate. The organic
layer was separated and washed with water then brine,
dried (magnesium sulphate) and the solvent removed in
vacuo. The residue was purified by column
chromatography on silica gel eluting with diethyl ethe
ppentane (1/99 to 6/94 by volume) to furnish the title
compound as a clear oil, 5.51 g. Preparation 5 1
di-tert-butyl
r(7E)-8-(4-(benzyloxy)-3-f(1R)-3-(diisopropylamino)-1-
phenylpropynphenyl|oct-7-en- 1-yllimidodicarbonate
di-tert-butyl oct-7-en-i-ylimidodicarbonate
(Preparation 48, 649mg, 1.98mmol), (3R)-3-[2-
(benzyloxy)-5-bromophenyl]-N,N-diisopropyl-3-phenylpro
pan-1 -amine (Prepared according to 



WO1994/1 1337, 560mg, 1.16mmol), palladium diacetate
(27mg, 0.12mmol), tris(2- methylphenyl)phosphine
(73mg, 0.24mmol) and N.N-diisopropylethylamine
(0.304ml, 1.75mmol) were added to acetonitrile (6ml)
and the mixture was heated to 900C and left to stir
overnight under nitrogen. Mixture was cooled and
saturated aqueous sodium hydrogen carbonate and ethyl
acetate were added. Organics separated and washed with
saturated aqueous sodium hydrogen carbonate, brine,
dried (magnesium sulphate) and the solvent removed in
vacuo. The residue was purified by column
chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (100/0/0 to
96/4/0.4 by volume) to furnish the title compound as a
oil, 530mg. LRMS: m/z 727 [M+H]+. Preparation 52
di-tert-butyl (8-(3-f(1 R)-3-(diisopropylamino)-1
-phenylpropy p-4-
hvdroxyphenvDoctvPimidodicarbonatedi-tert-butyl
[(7E)-8-{4-(benzyloxy)-3-[(1R)-3-(diisopropylamino)-1-
phenylpropyl]phenyl}oct-7-en- 1-yl]imidodicarbonate
(Preparation 51, 530mg, 0.73mmol), palladium hydroxide
(20% by weight on carbon, 100mg, 0.14mmol) and
ammonium formate (1.1g, 17mmol) were dissolved in
ethanol (20ml) and heated to 700C for 3 hours.
Reaction mixture was cooled and filtered and the
solvent removed in vacuo to yield the title compound
as a clear oil, 340mg. LRMS: m/z 640 [M+H]+.
Preparation 53
4-(8-aminooctyl)-2-r(1R)-3-(diisopropylamino)-1-phenyl
propyllpheno l Di-tert-butyl (8-{3-[(1
R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}octyl)imido dicarbonate
(Preparation 52, 340mg, 0.53mmol) was dissolved in
dichloromethane (5ml) and hydrochloric acid (5.0ml of
a 2M solution in diethyl ether) was added, and the
mixture stirred overnight at room temperature. Solvent
was removed in vacuo and the residue dissolved in a
mixture of ethyl acetate and saturated aqueous sodium
hydrogen carbonate. Organic layer was separated, dried
(magnesium sulphate) and solvent removed in vacuo to
yield the title compound as a yellow oil, 170mg. LRMS:
m/z 439 [M+H]+. Preparation 54 N-r2-(benzylocy)-5-((1
R)-1 -fflert-butyl(dimethyl)silv pocy}-2-r(8-f3-IT1
R)-3-(diisopropylamino)-1 - 



phenylpropyll-4-hvdroxyphenyl)octyl)aminolethyl>phenyl
lmethanesulfonamide
4-(8-aminooctyl)-2-[(1R)-3-(diisopropylamino)-1-phenyl
propyl]phenol (Preparation 53, 170mg, 0.39mmol) and
N-{2-(benzyloxy)-5-[(1R)-2-bromo-1-{[tertbutyl(
dimethyl)silyl]oxy}ethyl]phenyl}methanesulfonamide
(Prepared according to WO2005/080324, 191mg, 0.37mmol)
were heated at 90C in dimethylsulfoxide (0.5ml)
overnight. Ethyl acetate and saturated aqueous sodium
hydrogen carbonate were added and the organics
separated, washed with saturated aqueous sodium
hydrogen carbonate, brine, dried(magnesium sulphate)
and the solvent removed in vacuo. The residue was
purified by column chromatography on silica gel
eluting with dichloromethane:methanol:880 ammonia
(99/1/0.1 to 95/5/0.5 by volume) to furnish the title
compound as a yellow oil, 90mg. LRMS: m/z 872 [M+H]+.
Preparation 55 N-(5-l(1 RH
-fftert-butyl(dimethyl)silvnoxy>-2-f(8-(3-f(1
R)-3-(diisopropylamino)-1 -phenylpropyl1-4-
hvdroxyphenyl)octyl)amino1ethyl>-2-hvdroxyphenyl)metha
nesulfonamide N-[2-(benzyloxy)-5-{(1 R)-1
-{[tert-butyl(dimethyl)silyl]oxy}-2-[(8-{3-[(1
R)-3-(diisopropylamino)-1 -
phenylpropyl]-4-hydroxyphenyl}octyl)amino]ethyl}phenyl
]methanesulfonamide (Preparation 54, 90mg, O.IOmmol),
ammonium formate (130mg, 2.0mmol) and 20% palladium
hydroxide on carbon (20mg) were mixed in ethanol (3ml)
and heated to 700C overnight. Reaction mixture was
then cooled and filtered. The filtrate was collected
and the solvent removed in vacuo. The residue was
purified by column chromatography on silica gel
eluting with dichloromethane:methanol:880 ammonia
(98/2/0.2 to 91/9/0.9 by volume) to furnish the title
compound as a gum to furnish the title compound as a
glass, 82mg. LRMS: m/z 783 [M+H]+. Preparation 56
tert-butyl {2-f4-(pent-4-en-1
-yloxy)phenyllethyl}carbamate tert-butyl
[2-(4-hydroxyphenyl)ethyl]carbamate (Prepared
according to Journal of Organic Chemistry 1999, 64,
1074, 1.0g, 4.21 mmol) was dissolved in
dimethylformamide (8ml) and potassium carbonate (1.2g,
8.4mmol) was added, followed 15 minutes later by
5-bromopent-1- ene (0.99ml, 8.4mmol), and the mixture
stirred at 6O0C overnight. After cooling to room
temperature, water was added and extracted with
diethyl ether, dried (magnesium sulphate) and the
solvent removed in vacuo, to yield the title compound
as a white 



solid, 1.2g.LRMS: m/z 328 [M+Na]+. Preparation 57
tert-butvi
r2-(4-{f(4E)-5-|4-(benzyloxy)-3-f(1R)-3-(diisopropylam
ino)-1-pr ienylpropyllpr ienyl}pent- 4-en-1-v
poxy)phenyl)ethv pcarbamate tert-butyl
{2-[4-(pent-4-en-1-yloxy)phenyl]ethyl}carbamate
(Preparation 56, 1.2g, 3.9mmol), (3R)-
3-[2-(benzyloxy)-5-bromophenyl]-N,N-diisopropyl-3-phen
ylpropan-1 -amine (Prepared according to WO9411337,
1.9g, 3.9mm l), palladium acetate (90mg, 0.4mmol),
tri(o-tolyl)phosphine (200mg, O. mmol), and
diisopropylethylamine (1.0ml, 5.9mmol) were mixed in
acetonitrile (12ml), degassed with argon and the
heated to 90C for 5 hours. The reaction was cooled to
room temperature, filtered through Arbocel and solvent
removed in vacuo. The residue was taken up in water
and ethyl acetate, the organics were separated, dried
(magnesium sulphate) and the solvent removed in vacuo,
the residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia (98/2/0.2 to 95/5/.5 by volume) to furnish the
title compound as a pale yellow foam, 2.5g. LRMS: m/z
705 [M+H]+. Preparation 58 tert-butyl (2-{4-[(5-{3-r(1
R)-3-(diisopropylamino)-1 -phenylpropyll-4-
hvdroxyphenyl)pentyl)oxylphenyl}ethyl)carbamate
Tert-butyl
[2-(4-{[(4E)-5-{4-(benzyloxy)-3-[(1R)-3-(diisopropylam
ino)-1-phenylpropyl]phenyl}pent-
4-en-1-yl]oxy}phenyl)ethyl]carbamate (Preparation 57,
2.5g, 3.5 mmol) was dissolved in ethanol (50ml) and
palladium hydroxide (20% by weight on carbon, 600mg,
0.84mmol) and ammonium formate (2.Og, 30mmol) were
added and stirred at 900C for 1 hour. Reaction was
cooled andfiltered through arbocel and the solvent
removed in vacuo. The residue was purified by column
chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (95/5/0.5 to
90/10/1 by volume) to furnish the title compound as a
white foam, 1.66g LRMS: m/z 617 [M+HJ+. Preparation 59
4-{5-r4-(2-aminoethyl)phenoxy1pentyl)-2-r(1
R)-3-(diisopropylamino)-1 -phenylpropyliphenol bis
hydrochloride salt Tert-butyl
(2-{4-[(5-{3-t(1R)-3-(diisopropylamino)-1-phenylpropyl
]-4-hydroxyphenyl}pentyl)oxy] phenyl}ethyl)carbamate
(Preparation 58, 1.66g, 2.69mmol) was dissolved in
dichloromethane 



(20ml) and ethanol (3ml) and hydrochloric acid (12ml
of a 2M solution in diethyl ether) was added, and the
mixture stirred overnight at room temperature. Solvent
was removed in vacuo and the residue dissolved in
dichloromethane and solvent removed in vacuo again to
furnish the title compound as a yellow foam, 1.6g
LRMS: m/z 517 [M+H]+. Preparation 60
N-r2-(benzyloxyV5-{(1RH -fflert-butyl(dimethyl)silv
pocy}-2-lT2-(4-r(5-f3-rp R)-3- (diisopropylaminoH
-phenylpropylHhvdroxyphenyl} pentyl)oxylphenyl)ethv
amino1ethyl}phenyl1methanesulfonamide 4-{5-[4-(2-am
inoethyl)phenoxy]pentyl}-2-[(1 R)-3-(diisopropylam
ino)-1 -phenylpropyl]phenol bis hydrochloride salt
(Preparation 59, 400mg, 0.68mmol) was dissolved in
water and basified with saturated aqueous sodium
hydrogen carbonate, then extracted with
dichloromethane. Organics were dried (magnesium
sulphate) and solvent removed in vacuo. The residue
was dissolved in dimethylsulfoxide (0.3ml) and
N-{2-(benzyloxy)-5-[(1 R)-2-bromo-1 -{[tertbutyl(
dimethyl)silyl]oxy}ethyl]phenyl}methanesulfonamide
(Prepared according to WO2005/080324, 400mg, O.dmmol)
added, and heated in a sealed vessel at 80C for 6
hours.After, cooling to room temperature, water was
added, extracted with dichloromethane, dried
(magnesium sulphate) and solvent removed in vacuo. The
residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia (95/5/0.5 by volume) to furnish the title
compound, 370mg. LRMS: m/z 948 [M+H]+. Preparation 6 1
N-(5-U1 R)-1
-fflert-butyl(dimethyl)silvnoxy}-2-IY2-f4-IY543-r (
1R)-3-(diisopropylamino)-1 -
phenylpropyn-4-hvdroxyphenyl|pentyl)oxyiphenyljethyl)a
mino1ethyl|-2- hvdroxyphenvDmethanesulfonamide
N-[2-(benzyloxy)-5-{(1 R)-1
-{[tert-butyl(dimethyl)silyl]oxy}-2-[(2-{4-[(5-{3-[(1
R)-3-
(diisopropylamino)-1-phenylpropyl]-4-hydroxyphenyl}pen
tyl)oxy]phenyl}ethyl)amino]ethyI}
phenyl]methanesulfonamide (Preparation 60, 350mg,
0.37mmol) was dissolved in ethanol (10ml) and ammonium
formate (1.Og, 16mmol) and 20% palladium hydroxide on
carbon (250mg) were added and heated to 900C for 1
hour. Reaction mixture was then cooled and filtered
through Arbocel and the solvent removed in vacuo to
furnish the title compound as a 



colourless oil, 250mg. LRMS: m/z 858 [M+H]+.
Preparation 62
4-(4-f4-(2-{[(2RV2-r4-(benzyloxy)-3-(hvdroxymethyl)phe
nyll-2-(rtertbutyl( dimethv
silylloxy)ethvnamino}ethyl)phenoxylbutyl)-2-r(1R)-3-(d
iisopropylamino)-1- phenylpropylipheno
l4-{4-[4-(2-aminoethyl)phenoxy]butyl}-2-[(1R)-3-(diiso
propylamino)-1-phenylpropyl]phenol tertbutyl
{2-[4-(4-{3-[(1 R)-3-(diisopropylamino)-1
-phenylpropyl]-4-
hydroxyphenyl}butoxy)phenyl]ethyl}carbamate bis
hydrochloride salt (Preparation 13, 1.3Og, 2.26mmol),
was dissolved in a mixture of saturated aqueous sodium
hydrogen carbonate and dichloromethane. The organic
layer was separated, dried (magnesium sulphate) and
the solvent removed in vacuo The residue was dissolved
in acetonitrile (10ml) and {2-(benzyloxy)-5-[(1 R)-2-
bromo-1-{[tert-butyl(dimethyl)silyl]oxy}ethyl]phenyl}m
ethanol (Prepared according to WO2004/032921 , 1.02mg,
2.26mmol), sodium hydrogen carbonate (570mg, 6.78mmol)
were added, and heated to 85C and stirred overnight.
After cooling the solvent was removed in vacuo and the
residue was dissolved in dichloromethane (30ml) and
washed with water (2x20ml) then brine (20ml), dried
(magnesium sulphate) and the solvent removed in vacuo.
The residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia (95/5/1 to 90/10/1 by volume) to furnish the
title compound as a gum, 388mg. LRMS: m/z 874 [M+H]+.
Preparation 63 4-IT1 R)-1 -fflert-butyl(dimethyl)silv
poxy}-2-((2-r4-(4-{3-r(1 R)-3-(diisopropylaminoH
-phenylpropyli-
4-hvdroxyphenyl}butoxy)phenyllethyl)amino)ethv
p-2-(hvdroxymethvDpheno l
4-{4-[4-(2-{[(2R)-2-[4-(benzyloxy)-3-(hydroxymethyl)ph
enyl]-2-{[tertbutyl(
dimethyl)silyl]oxy}ethyl]amino}ethyl)phenoxy]butyl}-2-
[(1R)-3-(diisopropylamino)-1- phenylpropyl]phenol
(Preparation 62, 388mg, 0.44mmol) was dissolved in
ethanol (5ml) and ammonium formate (280mg, 4.44mmol)
and 20% palladium hydroxide on carbon (58mg) added.
The stirred reaction was heated at 85C for 18 hours.
After cooling to room temperature, further ammonium
formate (140mg, 2.22mmol) and 20% palladium hydroxide
on carbon (20mg) were added and mixture stirred at 85C
for 3 hours. Reaction mixture was then cooled and
filtered 



through Arbocel(tm), the filtrate was collected and
the solvent removed in vacuo to furnish the title
compound as a glass, 3 1 1mg. LRMS: m/z 784
[M+H]+.Preparation 64 tert-butyl
{2-r4-(2-(4-(benzyloxy)-3-K1 F0-3-(diisopropylamino)-1
- phenylpropynphenyl)ethoxy)prienvn-1
1-dimethylethvDcarbamate tert-butyl
[2-(4-hydroxyphenyl)-1,1-dimethylethyl]carbamate
(Prepared according to WO1 997/34905, 1.5g, 5.6mmol),
caesium carbonate (2.9g, 9.0mmol), sodium iodide
(670mg, 4.5mmol) and 2-{4-(benzyloxy)-3-[(1
R)-3-(diisopropylamino)-1 -phenylpropyl]phenyl}ethyl
methanesulfonate (Preparation 36, 2.4g, 4.5mmol) were
mixed in toluene (18ml) and stirred at 1200C
overnight. After cooling, water (100ml) and ethyl
actate (100ml) were added, the aqueous layer was then
separated and extracted with further ethyl actate
(100ml x 2). The combined organics were then dried
(magnesium sulphate) and the solvent removed in vacuo.
The residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia (95/5/1 by volume) the appropriate fractions
were isolated and the solvent removed in vacuo. The
residue was dissolved in minimum volume of ethyl
actate and pentane (100ml) was added. The organics
were then washed with aqueous NaOH (1N, 150ml. x 2)
then dried (magnesium sulphate) and the solvent
removed in vacuo to yield the title compound as an
oil, 1.72g. LRMS: m/z 694 [M+H]+. Preparation 65
(3R)-3-r5-(2-f4-(2-amino-2-methylpropyl)phenoxy1ethyl)
-2-(benzyloxy)phenyll-NN-diisopropyl-3- phenylpropan-1
-amine bis hydrochloride salt tert-butyl
{2-[4-(2-{4-(benzyloxy)-3-[(1
R)-3-(diisopropylamino)-1 -phenylpropyl]phenyl}ethoxy)
phenyl]-11-dimethylethyl}carbamate (Preparation 64,
1.72g, 2.48mmol) was treated with hydrochloric acid
(4M in dioxan, 15ml). After stirring over night at
room temperature the solvent was removed in vacuo to
yield the title compound as a colourless foam, 1.6Og
LRMS: m/z 594 [M+H]+.Preparation 66
8-(benzyloxy)-5-r(1 R)-2-q2-r4-(2-(4-(benzyloxy)-3-l
1RV3-(diisopropylaminoV1 -
phenylpropynprienyl}etrioxy)prienyll-1
1-dimethylethy|}amino)-1 -fftertbutyl(
dimethyl)silylloxy|ethyllquinolin-2(1H)-one 



(3R)-3-[5-{2-[4-(2-amino-2-methylpropyl)phenoxy]ethyl}
-2-(benzyloxy)phenyl]-NN-diisopropyl-3- phenylpropan-1
-amine bis hydrochloride salt (Preparation 65, 550mg,
0.83mmol), 8-(benzylbxy)- 5-[(1 R)-2-bromo-1
-{[tert-butyl(dimethyl)silyl]oxy}ethyl]quinolin-2(1
H)-one (Prepared according to WO2005/092861 , 405mg,
0.83mmol) and sodium hydrogen carbonate (244mg,
2.9mmol) were added to acetonitrile (6ml) and stirred
at 900C under nitrogen for 20 hours. The mixture was
cooled and the solvent removed in vacuo.The residue
was then partitioned between water (40ml) and
dichloromethane (40ml), the layers separated and the
aqueous layer extracted with further dichloromethane
(40ml). The combined organics were dried (magnesium
sulphate) and the solvent removed in vacuo. The
residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia (95/5/0.5 to 80/20/2 by volume) to furnish the
title compound as a gum, 100mg. LRMS: m/z 999 [M-H]-.
Preparation 67 5-1Y1 RH -fflert-butyl(dimethylteilv
poxy)-2- 2-r4-(2-(3-r(1 R)-3-(diisopropylamino)-1
-phenylpropyll- 4-hvdroxyphenyl)ethoxy)phenv p-
11-dimethylethyl>amino)ethvn-8-hvdroxyquinolin-2(1
H)-one 8-(benzyloxy)-5-[(1
R)-2-({2-[4-(2-{4-(benzyloxy)-3-[(1
R)-3-(diisopropylamino)-1 -
phenylpropyl]phenyl}ethoxy)phenyl]-11-dimethylethyl}am
ino)-1-{[tertbutyl(
dimethyl)silyl]oxy}ethyl]quinolin-2(1H)-one
(Preparation 66, 370mg, 0.37mmol), ammoniumformate
(234mg, 3.7mmol) and 20% palladium hydroxide on carbon
(100mg) were mixed in ethanol (5ml) and heated to
850C, under a nitrogen atmosphere, overnight. Reaction
mixture was then cooled and filtered through
Celite(tm) and the filtrate solvent removed in vacuo.
The residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia (97.5/2.5/0.25 to 95/5/0.5 by volume) to
furnish the title compound as a gum, 160mg. LRMS: m/z
821 [M+H]+. Example 1 N-(5-{(1 R)-2-r(10-(3-f(1
R)-3-(diisopropylamino)-1
-phenylpropylH-hvdroxyphenylldecvDaminoi-i -
hvdroxyethyl|-2-hvdroxyphenyl)methanesulfonamide
Palladium hydroxide (10% on carbon, 20mg) was added to
a stirred solution of ammonium formate (344mg,
5.46mmol) and
N-{2-(benzyloxy)-5-[(1R)-2-{[10-{4-(benzyloxy)-3-[(1R)
-3- (diisopropylamino)-i
-phenylpropyl]phenyl}dec-9-en-1 -yl]amino}-1
-{[tert-butyl(dimethyl)silyl] 



oxy}ethyl]phenyl}methanesulfonamide (Preparation 4,
90mg, 0.091 mmol) in methanol (10ml) at room
temperature. The reaction was heated under reflux for
1 hour, cooled to room temparature and filtered
through Arbocel(tm). The filtrate was collected and
the solvent removed in vacuo to yield
N-(5-{(1R)-1-{[tert-butyl(dimethyl)silyl]oxy}-2-[(10-{
3-[(1R)-3-(diisopropylamino)-1-
phenylpropyl]-4-hydroxyphenyl}decyl)amino]ethyl}-2-hyd
roxyphenyl) methanesulfonamide as a mixture with
residual ammonium formate. LRMS: m/z 811 [M+H]+. This
mixture was dissolved in tetrahydrofuran (4ml) and
methanol (2ml) and triethylaminetrihydrofluoride
(88ul, 0.54mmol) was added in one portion at room
temperature. The reaction was stirred for 12 hours and
the solvent removed under reduced pressure, the
residue was dissolved in methanol (10ml) and 880
ammonia (1ml) and the solvent removed under reduced
pressure. The residue was purified by column
chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (80/20/2.0 by
volume) to furnish the title compound as a glass,
35mg. LRMS: m/z 697 [M+H]+. Example 2 N-(5-F(1
R)-2-((2-r4-(3-(3-r(1 RV3-(diisopropylaminoV1
-phenylpropyll-4-
hvdroxyphenyl}propoxy)phenyllethyl)amino)-1-hvdroxyeth
yll-2-hvdroxyphenyl) methanesulfo namideN-{5-[(1 R)-1
-{[tert-butyl(dimethyl)silyl]oxy}-2-({2-[4-(3-{3-[(1
R)-3-(diisopropylamino)-1 -
phenylpropyl]-4-hydroxyphenyl}propoxy)phenyl]ethyl}ami
no)ethyl]-2- hydroxyphenyl}methanesulfonamide
(Preparation 10, 98mg, O.Ummol) was dissolved in
tetrahydrofuran (4ml) and methanol (2ml) and
triethylaminetrihydrofluoride (95ul, 0.58mmol) was
added in one portion at room temperature. The reaction
was stirred for 24 hours and the solvent removed under
reduced pressure, the residue was dissolved in
methanol (10ml) and 880 ammonia (1ml) and the solvent
removed under reduced pressure to yield an off white
solid. The solid was dissolved in methanol (1ml) and
precipitated with an excess of diisopropylether, the
solid was collected by filtration to furnish the title
compound as a white solid, 16mg. LRMS: m/z718 [M+Hf.
Example 3
N-(5-r(1R)-2-((2-f4-(4-(3-KiR)-3-(Diisopropylamino)-1-
phenylpropyn-4-hvdroxyphenyl)butoxy)
phenyllethyl>amino)-1-hvdroxyethyll-2-hvdroxyphenyl>me
thanesulfonamide N-{5-[(1 R)-1
-{[tert-butyl(dimethyl)silyl]oxy}-2-({2-[4-(4-{3-[(1
R)-3-(diisopropylamino)-1 - 



phenylpropyl]-4-hydroxyphenyl}butoxy)phenyl]ethyl}amin
o)ethyl]-2-hydroxyphenyl} methanesulfonamide
(Preparation 15, 190mg, 0.22mmol) was dissolved in
tetrahydrofuran (5ml) and N,N-diethylethanamine
trihydrofluoride (0.2ml, 1mmol) was added dropwise.
After 29 hours a mixture of tetrahydrofuran (5ml) and
880 ammonia (5ml) were added and after 15 minutes
brine was added, the organic layer was separated,
dried (magnesium sulphate), filtered, the solvents
were removed in vacuo and the residue was purified by
column chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (98/2/0.2 to
92/8/0.8 by volume) to furnish the title compound as a
white foam, 90mg. LRMS: m/z 732 [M+H]+. Example 4
N-(5-(
R)-2-f(7-l3-f(1R)-3-(diisopropylamino)-1-phenylpropyn-
4-hvdroxyphenoxy)heptyl)amino1-
1-hvdroxyethyl>-2-hvdroxyphenyl)methanesulfonamideN-(5
-{(1 R)-1
-{[tert-butyl(dimethyl)silyl]oxy}-2-[(7-{3-[(1
R)-3-(diisopropylamino)-1 -phenylpropyl]-4-
hydroxyphenoxy}heptyl)amino]ethyl}-2-hydroxyphenyl)met
hanesulfonamide (Preparation 20, 68mg, 0.087mmol) was
dissolved in tetrahydrofuran (3ml) and
N,N-diethylethanamine trihydrofluoride (71 ml,
0.43mmol) was added dropwise. After 18 hours a mixture
of methanol (4ml) and 880 ammonia (8ml) were added and
after 15 minutes the solvent was removed in vacuo. The
residue was dissolved in dichloromethane and the
solvent removed in vacuo again and the residue was
purified by column chromatography on silica gel
eluting with dichloromethane:methanol:880 ammonia
(97/3/0.3 to 88/12/1.2 by volume) to furnish the title
compound as a white solid, 30mg. LRMS: m/z 670 [M+H]
+. Example 5 N-f 5-1Y1 R)-2-((2-r4-(2-(3-F(1
RV3-(diisopropylam ino)-1 -phenylpropy
p-4-hvdroxyphenyl)ethoxy)
phenyllethyl}amino)-1-hvdroxyethyll-2-hvdroxyphenyl)me
thanesulfonamide N-{2-(benzyloxy)-5-[(1
R)-2-({2-[4-(2-{4-(benzyloxy)-3-[(1
R)-3-(diisopropylamino)-1 -
phenylpropyl]phenyl}ethoxy)phenyl]ethyl}amino)-1-{[ter
tbutyl(
dimethyl)silyl]oxy}ethyl]phenyl}methanesulfonamide
(Preparation 22, 78mg, 0.078mmol) was dissolved in
ethanol (2ml), ammonium formate (200mg, 3.17mmol) was
added, heated to reflux then palladium hydroxide (20%
by weight on carbon, 50mg, 0.07mmol) was added and
after 30 minutes the reaction was cooled to room
temperature and the mixture was filtered 



through Arbocel(tm) and the solvent removed in vacuo.
The residue was dissolved in tetrahydrofuran (2m!) and
N,N-diethylethanamine trihydrofluoride (59 ml,
0.37mmol) was added and after 1 drop of methanol was
added and the reaction mixture was stirred over night.
The solvent was removed in vacuo and the residue
dissolved in 1:1 methanol/880 ammonia, the solvents
removed in vacuo and this process was repeated 4
times. The residue was purified bycolumn
chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (230/20/2 to
90/10/1 by volume) to furnish the title compound as a
white solid, 28mg. LRMS: m/z 704 [M+H]+. Example 6
N-{5-rp R)-2-iT6-(4-{3-[(1 R)-3-(Diisopropylamino)-1
-phenylpropy p-4-hvdroxyphenyllbutoxy)
hexyl1aminoH-hvdroxyethv
p-2-hvdroxyphenyl}methanesulfonamide N-{5-[(1 R)-1
-{[tert-Butyl(dimethyl)silyl]oxy}-2-{[6-(4-{3-[(1
R)-3-(diisopropylamino)-1 -
phenylpropyl]-4-hydroxyphenyl}butoxy)hexyl]amino}ethyl
]-2-hydroxyphenyl}methanesulfonamide (Preparation 28,
420mg, 0.51 mmol) was dissolved in tetrahydrofuran
(6ml) and triethylaminetrihydrofluoride (415ul,
2.55mmol) was added. The reaction was stirred at room
temperature for 4 hours and the sovent removed in
vacuo, the residue was dissolved in methanol (1ml) and
880 ammonia (1ml) and the solvent removed in vacuo,
the residue was dissolved in methanol (1ml) and 880
ammonia (1ml) and the solvent removed in vacuo. The
resulting oil was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia (89/11/1.1 by volume) to furnish the title
compound as a yellow solid, 26mg. LRMS (ES) : m/z 7 12
[M+Hf. Example 7
N-{5-r(1R)-2-({2-r4-(4-(3-r(1R)-3-(diisopropylamino)-1
-phenylpropyll-4-hvdroxyphenyl)butoxy)
phenyllethyl}aminoV1-hvdroxyethyll-2-hvdroxyphenyl>for
mamide N-{5-[(1 R)-1
-{[tert-butyl(dimethyl)silyl]oxy}-2-({2-[4-(4-{3-[(1
R)-3-(diisopropylamino)-1 -
phenylpropyl]-4-hydroxyphenyl}butoxy)phenyl]ethyl}amin
o)ethyl]-2-hydroxyphenyl}formamide (Preparation 30,
280mg, 0.35mmol) was dissolved in tetrahydrofuran
(5ml) and triethylaminetrihydrofluoride (0.29ml,
1.8mmol) was added, and the mixture stirred overnight
at room temperature. Tetrahydrofuran (6ml) and 880
ammonia (6ml) were then added, the mixturestirred for
20 minutes, organics were then separated and washed
with saturated aqueous sodium hydrogen carbonate
(10ml), then brine (10ml), then dried (magnesium
sulphate) and the 



solvent removed in vacuo. The residue was purified by
column chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (98/2/0.2 to
88/12/1.2 by volume) to furnish the title compound as
an off-white solid, 74mg. LRMS: m/z 683 [M+H]+.
Example 8 5-K1 R)-2-({2-r4-(4-{3-r(1
R)-3-(diisopropylamino)-1
-phenylpropyll-4-hvdroxyphenyl)butoxy)
phenvpethyl)amino)-1-hvdroxyethv
p-8-hvdroxyquinolin-2(1H)-one 5-[(1 R)-1
-{[tert-butyl(dimethyl)silyl]oxy}-2-({2-[4-(4-{3-[(1
R)-3-(diisopropylamino)-1 -phenylpropyl]-
4-hydroxyphenyl}butoxy)phenyl]ethyl}amino)ethyl]-8-hyd
roxyquinolin-2(1 H)-one (Preparation 32, 305mg,
0.37mmol) was dissolved in tetrahydrofuran (5ml) and
triethylaminetrihydrofluoride (0.30ml, 1.9mmol) was
added, and the mixture stirred overnight at room
temperature. Tetrahydrofuran (6ml) and 880 ammonia
(6ml) were then added, the mixture stirred for 20
minutes, organics were then separated and washed with
saturated aqueous sodium hydrogen carbonate (10ml),
then brine (10ml), then dried (magnesium sulphate) and
the solvent removed in vacuo. The residue was purified
by column chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (98/2/0.2 to
88/12/1.2 by volume) to furnish the title compound as
a yellow solid, 99mg. LRMS: m/z 707 [M+H]+. Example 9
5-[(1 R)-1 -{[hydroxy}-2-({2-[4-(4-{3-[(1
R)-3-(diisopropylamino)-1 -phenylpropyl]-4-
hydroxyphenyl}butoxy)phenyl]ethyl}amino)ethyl]benzene-
1,3-diol5-[(1 R)-1
-{[tert-buty!(dimethyl)silyl]oxy}-2-({2-[4-(4-{3-[(1
R)-3-(diisopropylamino)-1 -phenylpropyl]-
4-hydroxyphenyl}butoxy)phenyl]ethyl}amino)ethyl]benzen
e-1,3-diol (Preparation 34, 555mg, 0.72mmol) was
dissolved in tetrahydrofuran (8ml) and
triethylaminetrihydrofluoride (0.59ml, 3.6mmol) was
added, and the mixture stirred overnight at room
temperature. Tetrahydrofuran (6ml) and 880 ammonia
(6ml) were then added, the mixture stirred for 20
minutes, organics were then separated and washed with
saturated aqueous sodium hydrogen carbonate (10ml),
then brine (10ml), then dried (magnesium sulphate) and
the solvent removed in vacuo. The residue was purified
by column chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (98/2/0.2 to
88/12/1.2 by volume) to furnish the title compound as
a white solid, 54mg. 



LRMS: m/z 655 [M+H]+. Example 10
N-(5-f(1R)-2-((2-r3-(2-(3-r(1R)-3-(diisopropylamino)-1
-phenylpropyll-4-hvdroxyphenyllethoxy)
phenyllethyl}amino)-1-hvdroxyethyll-2-hvdroxyphenyl)me
thanesulfonamide N-{2-(benzyloxy)-5-[(1
R)-2-({2-[3-(2-{4-(benzyloxy)-3-[(1
R)-3-(diisopropylamino)-1 -
phenylpropyl]phenyl}ethoxy)phenyl]ethyl}amino)-1-{[ter
t-butyl(dimethyl)silyl]oxy}
ethyl]phenyl}methanesulfonamide (Preparation 39,
257mg, 0.26mmol) was dissolved in ethanol (20ml) and
ammonium formate (325mg, 5.15mmol) and 20% palladium
hydroxide on carbon (36mg) were added. The stirred
reaction was heated at 90C, after 2 hours further
ammonium formate (325mg, 5.15mmol) and 20% palladium
hydroxide on carbon (36mg) were added and mixture
stirred at 90C for further 2 hours. After cooling to
room temperature, mixture was filtered and solvent
removed in vacuo, ethanol (20ml), ammonium formate
(325mg, 5.15mmol) and 20% palladium hydroxide on
carbon (36mg) were then added, and the mixture heated
to 900C for a further 2 hours. After cooling, the
mixture was filtered and solvent removed in vacuo. The
residue was dissolved in methanol (10ml) and
tetrahydrofuran (20ml), and
triethylaminetrihydrofluoride (0.25ml, 1.5mmol) added.
The mixture was stirred overnight and then the solvent
removed in vacuo. The residue was dissolved in
methanol (10ml) and 880 ammonia (1ml) and the solvent
removed under reduced pressure. This was repeated and
the residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia (99/1/0.1 to 80/20/2.0 by volume) to furnish,
following trituration in diisopropyl ether, the title
compound as a white solid, 52mg. LRMS: m/z 704
[MH-H]+.Example 11
2-r(1R)-3-(diisopropylamino)-1-phenylpropyn-4-(2-f3-r2
-(((2R)-2-hvdroxy-2-r4-hvdroxy-3-
(hvdroxymethyl)phenyl1ethyl)amino)ethyliphenoxy)ethyl)
pr)enol {2-(benzyloxy)-5-[(1
R)-2-({2-[3-(2-{4-(benzyloxy)-3-[(1
R)-3-(diisopropylamino)-1 -
phenylpropyl]phenyl}ethoxy)phenyl]ethyl}amino)-1-{[ter
t-butyl(dimethyl)silyl]oxy}ethyl] phenyl}methanol
(Preparation 40, 450mg, 0.48mmol), ammonium formate
(610mg, 9.6mmol) and 20% palladium hydroxide on carbon
(68mg) were stirred in ethanol at 90C for 30 minutes.
Further ammonium formate (610mg, 9.6mmol) and 20%
palladium hydroxide on carbon (70mg) were added and
mixture stirred at 900C for further 30 minutes.
Mixture cooled to room 



temperature and stirred overnight, then further
ammonium formate (610mg, 9.6mmol) and 20% palladium
hydroxide on carbon (70mg) were added, before stirring
at 900C for 1 hour. After cooling, the mixture was
filtered and solvent removed in vacuo. Methanol
(10ml), tetrahydrofuran (20ml) and
triethylaminetrihydrofluoride (0.47ml, 2.9mmo!) were
added and mixture stirred for 3 days at room
temperature. The solvent was removed in vacuo and the
residue was dissolved in methanol (10ml) and 880
ammonia (1ml) and the solvent removed under reduced
pressure. This was repeated and the residue was
purified by column chromatography on silica gel
eluting with dichloromethane:methanol:880 ammonia
(99/1/0.1 to 80/20/2.0 by volume) to furnish,
following trituration with diisopropyl ether, the
title compound as a white solid, 95mg. LRMS: m/z 641
[M+H]+. Example 12 5-r R)-2-((2- G4-(2-(3-R1
R)-3-(diisopropylamino)-1
-phenylpropyll-4-hvdroxyphenyltethoxy)
phenyllethyDaminoH -hydroxyethyllbenzene-i ,3-diol
5-[(1 R)-1
-{[tert-butyl(dimethyl)silyl]oxy}-2-({2-[4-(2-{3-[(1
R)-3-(diisopropylamino)-1 -phenylpropyl]-
4-hydroxyphenyl}ethoxy)phenyl]ethyl}amino)ethyl]benzen
e-1 ,3-diol (Preparation 44, 174mg, 0.23mmol) was
dissolved in methanol (5ml) and tetrahydrofuran
(10ml), and triethylaminetrihydrofluoride (0.23ml,
1.4mmol) added. The mixture was stirred overnight
andthen the solvent removed in vacuo. The residue was
dissolved in methanol (10ml) and 880 ammonia (1ml) and
the solvent removed under reduced pressure. This was
repeated and the residue was purified by column
chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (95/5/0.5 to
80/20/2.0 by volume) to furnish the title compound as
a foam, 83mg. LRMS: m/z 627 [MH-H]+. Example 13
N-(5-f(1R)-2-({2-r4-(2-{3-r(1R)-3-(diisopropylamino)-1
-phenylpropyll-4-hvdroxyphenyl>ethoxy)
phenyllethyl>amino)-1-hvdroxyethvn-2-hvdroxyphenyl>for
mamide
N-{5-[(1R)-1-{[tert-butyl(dimethyl)silyl]oxy}-2-({2-[4
-(2-{3-[(1R)-3-(diisopropylamino)-1-
phenylpropyl]-4-hydroxyphenyl}ethoxy)phenyl]ethyl}amin
o)ethyl]-2-hydroxyphenyl}formamide (Preparation 46,
180mg, 0.18mmol) was dissolved in methanol (5ml) and
tetrahydrofuran (10ml), and
triethylaminetrihydrofluoride (0.18ml, 1.1mmol) added.
The mixture was stirred overnight and then the solvent
removed in vacuo. The residue was dissolved in
methanol (10ml) 



and 880 ammonia (1ml) and the solvent removed under
reduced pressure. This was repeated and the residue
was purified by column chromatography on silica gel
eluting with dichloromethane:methanol:880 ammonia
(98/2/0.2 to 80/20/2.0 by volume) to furnish the title
compound as a gum, 69mg. LRMS: m/z 654 [M+Hf. Example
14
5-r(1R)-2-({2-r4-(2-(3-r(1R)-3-(diisopropylamino)-1-ph
enylpropyll-4-hvdroxyphenyl)ethoxy)
phenyllethyl|amino)-1-hvdroxyethv
p-8-hvdroxyquinolin-2(1H)-one 8-(benzyloxy)-5-[(1
R)-2-({2-[4-(2-{4-(benzyloxy)-3-[(1
R)-3-(diisopropylamino)-1 -
phenylpropyl]phenyl}ethoxy)phenyl]ethyl}amino)-1-{[ter
t-butyl(dimethyl)silyl]oxy}ethyl]quinolin- 2(1H)-one
(Preparation 47, 295mg, 0.30mmo!) was dissolved in
methanol (30ml) and ammonium formate (380mg, 6.1mmol)
and 20% palladium hydroxide on carbon (43mg) added.The
stirred reaction was then heated at 900C for 2 hours.
After cooling to room temperature, mixture was
filtered and solvent removed in vacuo. The residue was
then taken up in ethyl acetate (50ml) and saturated
aqueous sodium hydrogen carbonate (50ml). The organics
were separated, washed with brine then dried
(magnesium sulphate) and the solvent removed in vacuo.
The residue was then dissolved in methanol (10ml) and
tetrahydrofuran (20ml), and
triethylaminetrihydrofluoride (0.30ml, 1.8mmol) added.
The mixture was stirred overnight and then the solvent
removed in vacuo. The residue was dissolved in
methanol (20ml) and 880 ammonia (2ml) and the solvent
removed under reduced pressure. This was repeated and
the residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia (98/2/0.2 to 80/20/2.0 by volume) to furnish
the title compound as a yellowish foam, 137mg. LRMS:
m/z 678 [M+H]+. Example 15
2-r(1R)-3-(diisopropylamino)-1-phenylpropy
p-4-(2-{4-r2-(((2R)-2-hvdroxy-2-r4-hvdroxy-3-
(hvdroxymethyl)phenv pethyl}amino)ethv
pphenoxy}ethyl)phenol 4-[(1 R)-1
-{[tert-butyl(dimethyl)silyl]oxy}-2-({2-[4-(2-{3-[(1
R)-3-(diisopropylamino)-1 -phenylpropyl]-
4-hydroxyphenyl}ethoxy)phenyl]ethyl}amino)ethyl]-2-(hy
droxymethyl)phenol (Preparation 49, 235mg, 0.30 mmol)
was dissolved in methanol (2.9ml) and water (1.4ml)
and ammonium fluoride (112mg, 3.0mmol) was added. The
reaction was heated to 400C and stirred overnight, 



cooled to room temperature and then saturated aqueous
sodium hydrogen carbonate (20ml) and ethyl acetate
(20ml) were added. The aqueous was separated and
extracted with ethyl acetate and the combined organics
dried (magnesium sulphate) and the solvent removed in
vacuo. The residue was purified by column
chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (80/20/1 .0 by
volume) to furnish the title compound as a glass,
55mg. LRMS: m/z 641 [M+H]+. Example 16 N-(5-l(1
R)-2-F(8-{3-r(1 R)-3-(diisopropylamino)-1
-phenylpropyll-4-hvdroxyphenylloctyl)amino1-1 -
hvdroxyethyl|-2-hvdroxyphenyl)methanesulfon
amideN-(5-{(1 R)-1
-{[tert-butyl(dimethyl)silyl]oxy}-2-[(8-{3-[(1
R)-3-(diisopropylamino)-1 -phenylpropyl]-4-
hydroxyphenyl}octyl)amino]ethyl}-2-hydroxyphenyl)metha
nesulfonamide (Preparation 55, 74mg, 0.095mmol) was
dissolved in tetrahydrofuran (3ml) and
triethylaminetrihydrofluoride (9OuI, 0.54mmol) was
added in one portion at room temperature. The reaction
was stirred for 12 hours and the solvent removed under
reduced pressure, the residue was dissolved in
methanol (10ml) and 880 ammonia (1ml) and the solvent
removed under reduced pressure. The residue was
purified by column chromatography on silica gel
eluting with dichloromethane:methanol:880 ammonia
(97/3/0.3 to 85/15/1.5 by volume) to furnish the title
compound as a yellow solid, 34mg. LRMS: m/z 668
[M+H]+. Example 17
N-(5-((1R)-2-r(2-(4-[(5-{3-r(1R)-3-(diisopropylaminoV1
-phenylpropyll-4-hvdroxyphenyl)pentyl)oxyl
phenyl}ethyl)aminol-1-hydroxyethyl>-2-hvdroxyphenyl)me
thanesulfonamide
N-(5-{(1R)-1-{[tert-butyl(dimethyl)silyl]oxy}-2-[(2-{4
-[(5-{3-[(1R)-3-(diisopropylamino)-1-
phenylpropyl]-4-hydroxyphenyl}pentyl)oxy]phenyl}ethyl)
amino]ethyl}-2- hydroxyphenyl)methanesulfonamide
(Preparation 61, 250mg, 0.29 mmol) was dissolved in
tetrahydrofuran (10ml) and methanol (0.5ml) and
triethylaminetrihydrofluoride (1.0ml, 6.1 mmol) was
added. The reaction was stirred for 3 days and the
solvent removed in vacuo. The residue was dissolved in
880 ammonia (1ml) and the solvent removed under
reduced pressure, this was repeated 3 times. The
residue was purified by column chromatography on
silica gel eluting with dichloromethane:methanol:880
ammonia (95/5/0.5 by volume) to furnish the title
compound as a 



pale yellow foam, 100mg. LRMS: m/z 746 [M+H]+. Example
182-f(r1R)-3-(diisopropylamino)-1-phenylDropy
p-4-(4-(4-f2-(((2R)-2-hvclroxy-2-r4-hvdroxy-3-
(hvdroxymethyl)phenvnethyl)amino)ethyllphenoxy}butyl)p
henol 4-[(1 R)-1
-{[tert-butyl(dimethyl)silyl]oxy}-2-({2-[4-(4-{3-[(1
R)-3-(diisopropylamino)-1 -phenylpropyl]-
4-hydroxyphenyl}butoxy)phenyl]ethyl}amino)ethyl]-2-(hy
droxymethyl)phenol (Preparation 63, 311mg, 0.356mmol)
was dissolved in methanol (4ml) and water (0.5ml) and
ammonium fluoride (132mg, 3.56mmol) was added. The
reaction was heated to 400C and stirred overnight.
Reaction mixture was cooled and solvent removed in
vacuo. The residue was purified by column
chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (100/0/0 to
90/10/1 .0 by volume) to furnish the title compound as
a glass, 84mg. LRMS: m/z 669 [M+H]+. Example 19
N-(5-r(1R)-2-(f2-r4-(2-(3-r(1R)-3-(diisopropylamino)-1
-phenylpropyll-4-hvdroxyphenyl>ethoxy)
phenyliethyllaminoH
-hvdroxyethyll-2-hvdroxyphenyl)methanesulfonamide
succinate salt
N-{5-[(1R)-2-({2-[4-(2-{3-[(1R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}ethoxy)
phenyl]ethyl}amino)-1
-hydroxyethyl]-2-hydroxyphenyl}methanesulfonamide
(Example 5, 2000mg, 2.84mmol) was dissolved in
methanol (8ml) and succinic acid (336mg, 2.84mmol) in
water (2ml) and methanol (2ml) was added in one
portion to the stirred solution at room temperature.
Further water was added until the salt appeared as a
gum which was seeded with a small crystal of the salt
previously isolated. The mixture was left overnight
and stirred occasionally to aid crystallisation. After
5 days the solid was filtered and dried in vacuoXo
furnish the title compound as a white crystalline
solid, 2336mg, m.p. 148-1509C. LRMS: m/z 704
[M+H]+.Example 20
5-r(1R)-2-((2-f4-(2-(3-r(1R)-3-(diisopropylaminoV1-phe
nylpropyll-4-
hvdroxyphenyl}ethoxy)phenyll-11-dimethylethyl>amino)-1
-hvdroxyethyll-8-hvdroxy auinolin-2(1H)- one 5-[(1
R)-1
-{[tert-butyl(dimethyl)silyl]oxy}-2-({2-[4-(2-{3-[(1
R)-3-(diisopropylamino)-1 -phenylpropyl]-
4-hydroxyphenyl}ethoxy)phenyl]-1
1-dimethylethyl}amino)ethyl]-8-hydroxyquinolin-2(1
H)-one (Preparation 67, 160mg, 0.20mmol) was dissolved
in methanol (20ml) and water (10ml) and 



ammonium fluoride (740mg, 3.6mmol) was added. The
reaction was heated to 400C and stirred, under a
nitrogen atmosphere, for 2 1 hours. Reaction mixture
was cooled and solvent removed in vacuo. The residue
azetroped from toluene then dichloromethane to give a
white solid which was purified by column
chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (90/10/1 to
80/20/2 by volume) to furnish the title compound as a
glass, 19mg. LRMS: m/z 707 [M+H]+. Functional
assessment of antagonist activity using a whole Cell
b-lactamase reporter assay in CHO cells expressing the
hMa receptor. Cell culture CHO (Chinese Hamster Ovary)
cells recombinantly expressing the human muscarinic M3
receptor were transfected with the NFAT_b-l_ac_Zeo
plasm id. Cells were grown in DMEM with Glutamax-1,
supplemented with 25mM HEPES(Life Technologies
32430-027), containing 10% FCS (Foetal Calf Serum;
Sigma F-7524), 1nM Sodium pyruvate (Sigma S-8636),
NEAA (non- Essential Amino Acids; Invitrogen
11140-035) and 200mg/ml Zeocin (Invitrogen R250-01).
hM3 b-Lac Assay Protocol Cells were harvested for
assay when they reached 80-90% confluency using enzyme
free cell Dissociation Solution (Life technologies
13151-014) incubated with the cells for 5 min at 37C
in an atmosphere containing 5% CO2. Detached cells
were collected in warmed growth media and centrifuged
at 2000rpm for 10min, washed in PBS (Phosphate
Buffered Saline; Life Technologies 141 90-094) and
centrifuged again as just described. The cells were
re-suspended at 2x1 05 cells/ml in growth medium
(composition as described above). 20ml of this
cellsuspension was added to each well of a 384 well
black clear bottomed plate (Greiner Bio One 781 091
-PFI). The assay buffer used was PBS supplemented with
0.05% Pluronic F-127 (Sigma 9003-11-6) and 2.5% DMSO.
Muscarinic M3 receptor signalling was stimulated using
8OnM carbamyl choline (Aldrich N240-9) incubated with
the cells for 4h at 370C /5% CO2 and monitored at the
end of the incubation period using a Tecan
SpectraFluor plate reader (l - excitation 405nm,
emission 450nm and 503nm). Compounds under test were
added to the assay at the beginning of the 4h
incubation period and compound activity measured as
the concentration dependent inhibition of the carbamyl
choline induced signal. Inhibition curves were plotted
and IC50 values generated using a 4-parameter sigmoid
fit and converted to Ki values using the Cheng-Prusoff
correction and the K value for carbamyl choline in the
assay. 



Functional assessment of agonist potency and efficacy
using a whole cell Luciferase reporter assay in CHO
cells expressing the hB receptor. Cell Culture CHO
(Chinese Hamster Ovary) cells recombinantly expressing
the human adrenergic B2 receptor and transfected with
a luciferase enzyme reporter gene were maintained in
growth media composed of F12.-DMEM (Sigma D6421)
containing 10% Foetal Bovine Serum (FBS: Sigma F03921)
10mg/ml puromycin (Sigma N277698), 0.5mg/ml Geneticin
G418 (Sigma G7034) and 2mM L-glutamine (Sigma G7513).
The cells were kept in sterile conditions at 37C, in
an atmosphere containing 5%CO2 . hB2 Luciferase Assay
Protocol Cells were harvested for assay when they
reached 80-90% confluency using enzyme free cell
Dissociation Solution (Life technologies 13151-014)
incubated with the cells for 5 min at 370C in an
atmosphere containing 5% CO2. Detached cells were
collected in warmed growth media (composition
described above), and re-suspended in assay media
(F12:DMEM (Sigma D6421) containing 1% Foetal Bovine
Serum (FBS: Sigma F03921), 10mg/ml puromycin (Sigma
N277698), 0.5mg/ml Geneticin G418 (Sigma G7034) and
2mM L-glutamine (Sigma G7513))to give a viable cell
concentration of 1x106 cells/ml. 10ul of this
suspension was added to each well of a tissue culture
treated low volume 384 well plate (Greiner788073)' and
the plate incubated in an atmosphere containing 5% CO2
at 37C for 2h. Concentration ranges of test compounds
were prepared in phosphate Buffered Saline containing
0.05% pluronic-F127 (Sigma P2443) and 2.5% DMSO. 2ml
of each test concentration were added to the
appropriate 384 plate well and returned to the
incubator for a further 4h. At the end of the
incubation period 4ml of Steady-Glo reagent
(Steady-Glo Luciferase assay system (Promega E2520)
was added toeach well and the plate read immediately
in a Leadseeker Plate reader (Amersham Bioscience)
using a 660nm filter. Concentration effect curves were
plotted and EC50 values generated using a 4-parameter
sigmoid fit using an in-house data analysis programme,
lsoprenaline was run in every assay as a reference
standard. Examples 1 to 20 were tested according to
the here above disclosed assays and the following
results were obtained:CLAIMS 1. A compound of general
formula (1), wherein A is selected from: 



H and wherein * represent the attachment point of A to
the carbon bearing the hydroxy; and B is selected
from: 1) **-(CH 2)2-(CH2)m-X1-(CH2)n-*** wherein X1 is
O or S, m is an integer from 0 to 9, n is an integer
from 0 to 9 and n+m is comprised between 4 to 9
inclusive; 2) C6-C12 alkylene optionally substituted
with one or two C1-C4 alkyl; 3) a group of formula
wherein X2 is O or S, r is an integer from 2 to 7, s
is an integer from 0 to 6, t is an integer from 0 to
6, s+t is comprised between 1 to 6 inclusive and r+s+t
is comprised between 3 to 8 inclusive; and 4) a group
of formula:** representing the attachment point of B
to the adjacent NH group and *** representing the
attachment point of B to the adjacent phenyl group;
and quaternary ammonium salts thereof or, if
appropriate, their pharmaceutically acceptable salts
and/or isomers, tautomers, solvates or isotopic
variations thereof. 2. A compound according to claim 1
wherein B is C6-C12 alkylene. 3. A compound according
to claim 2 wherein B is selected from (CH2)8, (CH2)9
or (CH2)10. 4. A compound according to claim 1 wherein
B is (CH2)2-(CH2)m-X1-(CH2)p. 5. A compound according
to claim 4 wherein X1 is O. 6. A compound according to
claim 5 wherein B is selected from (CH2)6-O-(CH2)3,
(CH2 6-O- (CH2)4, and, (CHa)7-O-. 7. A compound
according to claim 1 wherein B is a group of formula
8. A compound according to claim 7 wherein X2 is O. 9.
A compound according to claim 8 wherein B is selected
from 10. A compound according to claim 9 where B is
selected from:11. A compound according to claim 1
wherein B is of formula: 12. A compound according to
claim 1 1 wherein B is of formula: 13. A compound
according to any one of claims 1 to 12 wherein A is of
formula: or o r . H 14. A compound according to claim
1 selected from the group consisting of:
N-(5-{(1R)-2-t(10-{3-[(1R)-3-(diisopropylamino)-1-phen
ylpropyl]-4-hydroxyphenyl}decyl)amino]-1- 



hydroxyethyl}-2-hydroxyphenyl)methanesulfonamide;
N-{5-[(1 R)-2-({2-[4-(3-{3-[(1
R)-3-(diisopropylamino)-1-phenylpropyl]-4-
hydroxyphenyl}propoxy)phenyl]ethyl}amino)-1-hydroxyeth
yl]-2-hydroxyphenyl}methane sulfonamide;
N-{5-[(1R)-2-({2-[4-(4-{3-[(1R)-3-(Diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}butoxy)
phenyl]ethyl}amino)-1-hydroxyethyl]-2-hydroxyphenyl}me
thanesulfonamide; N-(5-{(1 R)-2-[(7-{3-[(1
R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenoxy}heptyl)amino]-
1-hydroxyethyl}-2-hydroxyphenyl)methanesulfonam ide;
N-{5-[(1 R)-2-({2-[4-(2-{3-[(1 R)-3-(diisopropylam
ino)-1 -phenylpropyl]-4-hydroxyphenyl}eth'oxy)
phenyl]ethyl}amino)-1-hydroxyethyl]-2-hydroxyphenyl}me
thanesulfonamide;
N-{5-[(1R)-2-{[6-(4-{3-[(1R)-3-(Diisopropylamino)-1-ph
enylpropyl]-4-hydroxyphenyl}butoxy)
hexyl]amino}-1-hydroxyethyl]-2-hydroxyphenyl}methanesu
lfonamide;
N-{5-[(1R)-2-({2-[4-(4-{3-[(1R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}butoxy)
phenyl]ethyl}amino)-1-hydroxyethyl]-2-hydroxyphenyl}fo
rmamide; 5-[(1 R)-2-({2-[4-(4-{3-[(1
R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}butoxy)
phenyl]ethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-
2(1H)-one; 5-[(1 R)-1 -{[hydroxy}-2-({2-[4-(4-{3-[(1
R)-3-(diisopropylamino)-1 -phenylpropyl]-4-
hydroxyphenyl}butoxy)phenyl]ethyl}amino)ethyl]benzene-
1,3-diol;
N-{5-[(1R)-2-({2-[3-(2-{3-[(1R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}ethoxy)
phenyl]ethyl}amino)-1-hydroxyethyl]-2-hydroxyphenyl}me
thanesulfonamide;
2-[(1R)-3-(diisopropylamino)-1-phenylpropyl]-4-(2-{3-[
2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}am
ino)ethyl]phenoxy}ethyl)phenol; 5-[(1
R)-2-({2-[4-(2-{3-[(1 R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}ethoxy)
phenyl]ethyl}amino)-1 -hydroxyethyl]benzene-1 ,3-diol;
N-{5-[(1R)-2-({2-[4-(2-{3-[(1R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyi}ethoxy)
phenyl]ethyl}amino)-1-hydroxyethyl]-2-hydroxyphenyl}fo
rmamide; 5-[(1 R)-2-({2-[4-(2-{3-[(1
R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}ethoxy)
phenyl]ethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-
2(1H)-one;
2-[(1R)-3-(diisopropylamino)-1-phenylpropyl]-4-(2-{4-[
2-({(2R)-2-hydroxy-2-t4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)ethyl]phenoxy}ethyl)
phenol; N-(5-{(1 R)-2-[(8-{3-[(1
R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}octyl)amino]-1 - 



hydroxyethyl}-2-hydroxyphenyl)methanesulfonamide;
N-(5-{(1R)-2-[(2-{4-[(5-{3-[(1R)-3-(diisopropylamino)-
1-phenylpropyl]-4-hydroxyphenyl}pentyl)oxy]
phenyl}ethyl)amino]-1-hydroxyethyl}-2-hydroxyphenyl)me
thanesulfonamide;
2-[(1R)-3-(diisopropylamino)-1-phenylpropyl]-4-(4-{4-[
2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)ethyl]phenoxy}butyl)
phenol; N-{5-[(1 R)-2-({2-[4-(2-{3-[(1
R)-3-(diisopropylamino)-1
-phenylpropyl]-4-hydroxyphenyl}ethoxy)
phenyl]ethyl}amino)-1-hydroxyethyl]-2-hydroxyphenyl}me
thanesulfonamide succinate salt;
5-[(1R)-2-({2-[4-(2-{3-[(1R)-3-(diisopropylamino)-1-ph
enylpropyl]-4-hydroxyphenyl}ethoxy)phenyl] -
11-dimethylethyl}amino)-1
-hydroxyethyl]-8-hydroxyquinolin-2(1 H)-one; and
quaternary ammonium salts thereof or, if appropriate,
their pharmaceutically acceptable salts and/or
isomers, tautomers, solvates or isotopic variations
thereof. 15. A quaternary ammonium salt of a compound
according to claim 1, said quaternary ammonium salt
being of formula: Xwherein X is acetate, fumarate,
mesylate, bromide, chloride, sulphate, D and L
tartrate or xinafoate. 16. A quaternary ammonium salt
of a compound according to claim 1, said quaternary
ammonium salt being of formula: wherein X is
succinate. l 17. A pharmaceutical composition
comprising at least an effective amount of a compound
of the formula (1) as described in any one of claims 1
to 16 or a pharmaceutically acceptable salt or derived
form thereof. 18. A pharmaceutical composition
according to claim 17, further comprising one or more
pharmaceutically acceptable excipients and/or
additives. 19. A compound of "the formula (1) as
described in any one of claims 1 to 16 or a
pharmaceutically acceptable salt, derived form or
composition thereof, for use as a medicament. 20. A
compound of the formula (1) as described in any one of
claims 1 to 16 or a pharmaceutically acceptable salt,
derived form or composition thereof, for use in the
treatment of diseases, disorders, and conditions in
which the b2 and M3 receptors are involved. 21. A
compound of the formula (1) as described in any one of
claims 1 to 16 or a pharmaceutically acceptable salt,
derived form or composition 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 viralinfection, 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. 



22. The use of a compound of the formula (1) as
described in any one of claims 1 to 16 or of a
pharmaceutically acceptable salt, derived form or
composition thereof, for the manufacture of a drug
having both b2 agonist and M3 antagonist activities.
23. The use of a compound of the formula (1) as
described in any one of claims 1 to 16 or of a
pharmaceutically acceptable salt, solvate or
composition thereof, for the manufacture of a drug for
the treatment of diseases, disorders, and conditions
selected from the group as described in claim 21. 24.
A method of treatment of a mammal, including a human
being including treating said mammal with an effective
amount of a compound of the formula (1) as described
in any one of claims 1 to 16 or with a
pharmaceutically acceptable salt, derived form or
composition thereof. 25. A method according to claim
24 where the disease, disorder or condition is
selected from the group as described in claim 2 1.26.
Combination of a compound according to any one of
claims 1 to 16 with other therapeutic agent(s)
selected from: (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 H1 and H3
antagonists, (d) r and (^-adrenoceptor agonist
vasoconstrictor sympathomimetic agents for
decongestant use. (e) PDE inhibitors, e.g. PDE3, PDE4
and PDE5 inhibitors, (f) Theophylline, (g) Sodium
cromoglycate, (h) COX inhibitors both non-selective
and selective COX-1 or COX-2 inhibitors (NSAlDs), (i)
Prostaglandin receptor antagonists and inhibitors of
prostaglandin synthase. (j) Oral and inhaled
glucocorticosteroids, (k) Dissociated agonists of the
corticoid receptor (DAGR); (I) Monoclonal antibodies
active against endogenous inflammatory entities, (m)
Anti-tumor necrosis factor (anti-TNF- a) agents, (n)
Adhesion molecule inhibitors including VLA-4
antagonists, (o) KJnJn-B1 - and B2 -receptor
antagonists, 



(p) Immunosuppressive agents, including inhibitors of
the IgE pathway and cyclosporine, (q) Inhibitors of
matrix metalloproteases (MMPs), (r) Tachykinin NK1,
NK2 and NK3 receptor antagonists, (s) Protease
inhibitors such as elastase inhibitors, (t) Adenosine
A2a receptor agonists and A2b antagonists, (u)
Inhibitors of urokinase, (v) Compounds that act on
dopamine receptors, such as D2 agonists, (w)
Modulators of the NFicb pathway, such as IKK
inhibitors, (x) modulators of cytokine signalling
pathyways such as p38 MAP kinase, PI3 kinase, JAK
kinase, syk kinase, EGFR or MK-2, (y) Agents that can
be classed as mucolytics or anti-tussive, (z) Agents,
which enhance responses to inhaled corticosteroids.
(aa)Antibiotics and antivral agents effective against
micro-organisms which can colonise the respiratory
tract, (bb) HDAC inhibitors, (cc)CXCR2 antagonists,
(dd) lntegrin antagonists, (ee) Chemokines, (ff)
Epithelial sodium channel (ENaC) blockers or
Epithelial sodium channel (ENaC) inhibitors,(gg) P2Y2
Agonists and other Nucleotide receptor agonists,
(hh)lnhibitors of thromboxane, (ii) Niacin, and (jj)
Adhesion factors including VLAM, ICAM, and ELAM. 27. A
compound of formula: wherein: B is as defined in claim
1, Ra represents hydrogen or a suitable hydroxy
protecting group Rb and Rc represent ' any suitable
substituents so that the bonds between N and Rb and N
and Rc may be easily cleaved to give the corresponding
amine, B2 is selected from: 



- CH2-(CH2)m-X1-(CH2)ni wherein X1 is O or S, m is an
integer from 0 to 9, n1 is an integer from 1 to 7 and
n m is comprised between 2 to 7 inclusive; - C3-C9
alkylene optionally substituted with one or two C1-C4
alkyl; or - a group of formula: (CH2)rl jn <(CH2)S- X
- (CH2)t 1 wherein X2 is O or S, 1 is an integer from
1 to 6, s is an integer 0 to 6 and \ is an integer
from 1to 4 and s+t-i is comprised between 1 to 4
inclusive and r-i+s+ti is comprised between 2 to 5
inclusive. 




