
TRICYCLIC CYTOPROTECTIVE COMPOUNDS The present
invention relates to the treatment or prophylaxis of
chronic and acute neurodegenerative diseases or
conditions, using certain tricyclic neuroprotective
compounds. Chronic conditions include diseases such as
Alzheimer's Disease, Parkinson's Disease, Huntington's
Chorea and Multiple Sclerosis. Acute conditions
include the sequelae to acute ischaemic events such as
heart attack, stroke or head injury. The compounds are
also useful for the prevention or treatment of damage
caused by ischaemic stress of peripheral organs (i.e.
any functional tissue in the body except the brain and
the spinal cord), such as the heart or the kidneys. In
tissues affected by low oxygen states, such as
prolonged hypoxia and ischaemia, which may or may not
be associated with hypoglycaemia, neuronal damage, to
varying degrees, is encountered. Ischaemia typically
occurs as a result of an acute event, for example
heart attack, stroke or traumatic head injury. During
heart attack, the damage incurred is substantially
limited to the heart tissues, and certain treatments
have been developed. In stroke or traumatic head
injury, neuronal damage results from the effects of
more long term ischaemia on the brain. The severity of
the ischaemia depends on the nature of the stroke or
injury, but, invariably, there is brain damage.
WO99/31049 addresses the effects of ischaemia on the
brain such as occurs with stroke patients or as a
result of head injury, and discloses certain
neuroprotective agents and their use in treating
neuronal damage caused by acute ischaemic events such
as stroke and head injury. In contrast to the neuronal
damage occurring as a result of acute ischaemic events
such as heart attack, stroke or head injury, the
underlying causes of chronic neurodegenerative
diseases or conditions, such as Alzheimer's Disease
(AD), Parkinson's Disease (PD), Huntington's Chorea
(HC), Multiple Sclerosis (MS) and Amyotrophic Lateral
Sclerosis (ALS), are complex and appear to be
multifactorial. In each case, necrotic and apoptotic
neuronal cell death may result from one or
moremechanisms including metabolic compromise,
excitotoxicity and oxidative stress. A number of
studies point towards oxidative stress as a major
causative factor in a variety of chronic
neurodegenerative diseases including AD, PD and ALS
(for example, see: Sayre etal., (2001), Curr. Med.
Chem, 8(7), 721-38; Bains etal., (1997), Brain Res.
Rev., 25, 335-358; Alexi et a (2000), Progress in
Neurobiol, 60, 409-470). Oxidative stress occurs when
the normal balance between oxidative events and
antioxidative defence mechanisms is disrupted, either
by the loss of reducing agents and/or antioxidants or
by increased levels of oxidant species. Oxidative
stress has been attributed to the actions of highly
toxic free-radicals, including reactive oxide species
(ROS) such as the superoxide anion (*O ~) and hydroxyl
radical (*OH), and reactive nitrogen species (RNS)
derived from nitric oxide (NO) reaction with
superoxide or peroxide, such as peroxinitrite (*ONOO )
. Excitotoxic cell death is caused by excessive
activation of glutamate receptors by glutamate and
glutamatergic agonists such as NMDA and other
excitatory amino acids (EAAs). A number of studies
also suggest that oxidative stress may act as a
mediator in excitotoxicaily induced neuronal cell
death. For example, it has been shown for both NMDA
and kainate (a non-NMDA receptor agonist) that
activation of EAA receptors increases free-radical
damage to lipids, and that this damage can be
prevented by simultaneous treatment with antioxidants.
Metabolic compromise may be caused by stroke,
asphyxiation, hypoglycaemia and certain poisons
interfering with mitochondrial respiration.
Mitochondrial dysfunction and resulting depletion of
ATP and loss of intracellular calcium buffering
capacity can cause an increase in the production of
reactive oxygen and nitrogen freeradicals, leading to
oxidative stress. Thus, not only is oxidative stress
by free-radicals understood to be a primary factor of
neuronal cell death in a number of chronic
neurodegenerative diseases, but it may also mediate
excitotoxic stimuli and metabolic compromise.
Furthermore, the reverse interaction may also occur,
as oxidative stress by free-radicals may initiate
excitotoxic pathways and cause metabolic impairment.We
have now found that certain tricyclic compounds may be
used to treat chronic and acute neurodegenerative
diseases or conditions and for the prevention or
treatment of damage caused by ischaemic stress of
peripheral organs, such as the heart or the kidneys..
Thus, the present invention provides the use of
compounds of formula (I) and pharmaceutically
acceptable salts and esters thereof for the
manufacture of a medicament for the treatment or
prophylaxis of acute or chronic neurodegenerative
diseases or conditions and for protection against
ischaemic damage to tissues of peripheral organs. The
compounds used have the formula (I): in which: X
represents a group of formula >CR R or, when R does
not represent a hydrogen atom, a group of formula >Sq
2; Y represents a group of formula >NH or >CR*R2 ; Z
represents a group of formula >C=O, a group of formula
>CH2 or a direct bond; R represents a hydrogen atom
and R represents a hydrogen atom, a carboxy group or a
hydroxy group; or 



R and R together represent an oxo group, a
methylenedioxy group or a hydroxyimino group;R.3
represents a hydrogen atom or a lower alkyl group; R
represents two hydrogen atoms, or an oxo or
hydroxyimino group; R5 represents a hydrogen atom, a
lower alkyl group or a halogen atom; R.6 represents a
hydrogen atom, a lower alkoxy group or a carboxy
group; R and R are the same as or different from each
other and each represents a hydrogen atom, a lower
alkyl group or a halogen atom; and salts and esters
when the compound contains a carboxy group. Certain of
the compounds of formula (I) are new compounds per se.
In the compounds of the present invention, Z may be a
direct bond, in which case it forms part of a
5-membered ring fused to a 5-membered
nitrogen-containing heterocyclic ring, or it may be a
group of formula >CH2 or >C=O, in which case it forms
part of a 6-membered ring. Where R , R , R' or R
represents a lower alkyl group, this may be a straight
or branched chain alkyl group having from 1to 10,
preferably from 1to 6, carbon atoms. Examples of such
groups include the methyl, ethyl, propyl, isopropyl,
butyl, sec-butyl, t-butyl, pentyl, isopentyl,
neopentyl, 2-methylbutyl, 1-ethylpropyl,
4-methylpentyl, 3- methylpentyl, 2-methylpentyl,
1-methylpentyl, 3,3-dimethylbutyl, 2,2-dimethylbutyl,
1,1-dimethylbutyl, 1,2-dimethylbutyl,
1,3-dimethylbutyl, 2,3-dimethylbutyl, 2- ethylbutyl,
hexyl, isohexyl, heptyl, octyl, nonyl and decyl
groups, of which the methyl, ethyl, propyl, butyl and
hexyl groups are preferred, the methyl and ethyl
groups being more preferred, and the methyl group
being most preferred. Where R5 , R or R represents a
halogen atom, this may be a fluorine, chlorine,
bromine or iodine atom, of which the fluorine and
chlorine atoms are preferred. Where R represents a
lower alkoxy group, this may be a straight or branched
chain alkoxy group having from 1 to 10, preferably
from 1to 6, carbon atoms.Examples of such groups
include the methoxy, ethoxy, propoxy, isopropoxy,
butoxy, sec-butoxy, t-butoxy, pentyloxy, isopentyloxy,
neopentyloxy, 2-niethylbutoxy, 1- ethylpropoxy,
4-methylpentyloxy, 3-methylpentyloxy,
2-methylpentyloxy, 1- methylpentyloxy,
3,3-dimethylbutoxy, 2,2-dimethylbutoxy,
1,1-dimethylbutoxy, 1,2- dimethylbutoxy,
1,3-dimethylbutoxy, 2,3-dimethylbutoxy, 2-ethylbutoxy,
hexyloxy, isohexyloxy, heptyloxy, octyloxy, nonyloxy
and decyloxy groups, of which the methoxy, ethoxy,
propoxy, butoxy and hexyloxy groups are preferred, the
methoxy and ethoxy groups being more preferred, and
the methoxy group being most preferred. Of the
compounds of the present invention, we particularly
prefer those in which: X represents a group of formula
>CR R where R represents a hydrogen atom and R
represents a hydrogen atom, a hydroxy group or a
carboxy group, or R and R together represent an oxo
group or a methylenedioxy group; Y represents a group
of formula >CR R where R represents a hydrogen atom
and R represents a hydrogen atom or a carboxy group; R
represents a hydrogen atom; R represents two hydrogen
atoms or an oxo group; R represents a hydrogen atom; R
represents a hydrogen atom, a C - C4 alkoxy group or a
carboxy group; and R and R are the same as or
different from each other and each represents a
hydrogen atom or a C - C4 alkyl group; and salts and
esters thereof. Specific examples of compounds of the
present invention are given in the following Table
1:Table 1MULTIMERS OF HETEROCYCLIC COMPOUNDS AND THEIR
USE Field of the Invention This invention relates to
heterocyclic compounds and their use in therapy.
Background to the invention Human neutrophil elastase
is a 32 kDa serine proteinase found in the azurophilic
granules of neutrophils. It has a role in the
degradation of a wide range of extracellular matrix
proteins, including fibronectin, laminin,
proteoglycans, Type III and Type IV collagens as well
as elastin (Bieth, G. In Regulation of Matrix
accumulation, Mecham, R. P. (Eds), Academic Press, NY,
USA 1986, 2 17-306). HNE has long been considered to
play an important role in homeostasis through repair
and disposal of damaged tissues via degradation of the
tissue structural proteins. It is also relevant in the
defence against bacterial invasion by means of
degradation of the bacterial body. In addition to its
effects on matrix tissues, HNE has been implicated in
the upregulation of IL-8 gene expression and also
induces IL-8 release from the epithelial cells of the
lung. In animal models of Chronic Obstructive
Pulmonary Disease induced by tobacco smoke exposure
both small molecule inhibitors and protein inhibitors
of HNE inhibit the inflammatory response and the
development of emphysema (Wright, J. L. etal. Am. J.
Respir. Crit Care Med. 2002, 166, 954-960; Churg, A.
et al. Am. J. Respir. Crit. Care Med. 2003, 168,
199-207). Thus, HNE may play a role both in matrix
destruction and in amplifying inflammatory responses
in chronic respiratory diseases where neutrophil
influx is a characteristic feature. Indeed, HNE is
believed to play a role in several pulmonary diseases,
including chronic obstructive pulmonary disease
(COPD), cystic fibrosis (CF), acute respiratory
distress syndrome (ARDS), pulmonary emphysema,
pneumonia, severe asthma, sarcoidosis, 



bronchiectasis and lung fibrosis. It is also
implicated in several cardiovascular diseases in which
tissue remodelling is involved, for example, in heart
failure and the generation of ischaemic tissue injury
following acute myocardial infarction. Elevated HNE
levels are also correlated with the severity of
inflammation in inflammatory bowel disease (Silberer H
et al, Clin Lab. 2005;51 (3-4);1 17-26) and may play a
role in impaired mucosal repair in patients with
ulcerative colitis. COPD is an umbrella term
encompassing three different pathological conditions,
all of which contribute to limitation of airflow:
chronic bronchitis, emphysema and smallairway disease.
Generally all three will exist to varying extents in
patients presenting with COPD, and all three may be
due to neutrophil-mediated inflammation, as supported
by the increased number of neutrophils observed in
bronchoalveolar leakage (BAL) fluids of COPD patients
(Thompson, A. B.; Daughton, D.; etal. Am. Rev. Respir.
Dis. 1989, 140, 1527-1 537). The major pathogenic
determinant in COPD has long been considered to bethe
protease-anti-protease balance (also known as the
'elastase:anti-elastase hypothesis'), in which an
imbalance of HNE and endogenous antiproteases such as
a1- antitrypsin a 1-AT), Secretory leukocyte protease
inhibitor (SLPI) and pre-elafin leads to the various
inflammatory disorders of COPD. Individuals that have
a genetic deficiency of the protease inhibitor
a1-antitrypsin (ori-AT) develop emphysema that
increases in severity overtime (Laurrell, C. B.;
Erikkson, S Scand. J. Clin. Invest. 1963 15, 132-140).
An excess of HNE is therefore destructive, leading to
the breakdown of pulmonary morphology with loss of
elasticity and destruction of alveolar attachments of
airways in the lung (emphysema) whilst simultaneously
increasing microvascular permeability and mucus
hypersecretion (chronic bronchitis). Multimeric
ligands consist of multiple binding domains which are
tethered together through a suitable scaffold. Hence
individual binding domains are linked together into a
single molecule, increasing the probability that the
multimerwill bind simultaneously with multiple active
sites resulting in high-affinity interactions (Handl,
H. L. etal. Expert Opin. Ther. Targets 2004, 8,
565-586; Han, Y. F. etal., Bioorg. Med. Chem. Letts.
1999, 7, 2569-2575). Also, multiple binding
interactions with relatively high off-rates can
combine to yield an overall low off-rate for the
multimeric ligand. Thus, a molecule consisting of a
suitable linker and ligands may be expected to show
advantage over the monomeric ligands alone in terms of
potency and/or duration of action. Multimeric
compounds are unlikely to be orally bioavailable (as
predicted by Lipinski's "Rule of 5") which may be
advantageous where an inhaled route of administration
to the lungs is targeted, since even after inhaled
administration, a large proportion of drug is likely
to enter the Gl tract. Thus such compounds may be
expected to show reduced systemic exposure after
inhalation administration and hence an improved
toxicity profile over orally administered therapies.
Monomers of formula (II) are described as inhibitors
of human neutrophil elastase in WO2004/024700,
W02004/02470 1, GB2392910, WO2005/082863 and
WO2005/082864. Summary of the Invention A first aspect
of the invention is a compound of formula (I) or
formula (IV): (M)-(L)-(M) (I) wherein each M is
independently an inhibitor of HNE; and each L is
independently a linker group;t is 2 to 20; and G is
aryl, heteroaryl, alkyl, cycloalkyl, nitrogen, a
dendrimer or a group of any of formulae (V) to (VII):
U (V) (Vl) (VII) wherein Ar is aryl or heteroaryl; and
u is 2-20; M is a group of Formula (II) wherein A is
aryl or heteroaryl; D is oxygen or sulphur; R1, R2 and
R3 are independently each hydrogen, halogen, nitro,
cyano, alkyl, hydroxy or alkoxy, wherein alkyl and
-alkoxy can be further substituted with one to three
identical or different radicals selected from the
group consisting of halogen, hydroxy and alkoxy; R4 is
trifluoromethylcarbonyl, alkylcarbonyl,
alkoxycarbonyl, alkenoxycarbonyl, hydroxycarbonyl,
aminocarbonyl, arylcarbonyl, heteroarylcarbonyl,
heterocycloalkylcarbonyl, heteroaryl, heterocycloalkyl
or cyano, whereinalkylcarbonyl, alkoxycarbonyl, and
aminocarbonyl can be further substituted with one to
three identical or different radicals selected from
the group consisting of cycloalkyl, hydroxy, alkoxy,
alkoxycarbonyl, hydroxycarbonyl, aminocarbonyl, cyano,
amino, heteroaryl, heterocycloalkyl and
tri-(alkyl)-silyl, and wherein heteroarylcarbonyl,
heterocycloalkylcarbonyl, heteroaryl and
heterocycloalkyl can be further substituted with
alkyl; or R4 represents a group of Formula (VIII); 



Wherein R4A, R4B, R4G, R4H, R4' and R4J are
independently hydrogen or alkyl, or R4H and R4 1 may
may be joined together with the nitrogen atom to which
they are attached to form a ring; R4F is a lone pair
or R4F is alkyl and the nitrogen atom to which it is
attached is quaternary and carries a positive charge;
R4C, R4D and R4E are alkyl, or any two of R4C, R4D or
R4E may be joined together with the nitrogen atom to
which they are attached to form a ring, optionally
containing a further heteroatom selected from oxygen
or nitrogen; v 1 is 1-3; v2 is 1-6 R5 is alkyl, which
can be substituted with one to three identical or
different radicals selected from the group consisting
of halogen, hydroxy, alkoxy, alkenoxy, alkylthio,
amino, hydroxycarbonyl, alkoxycarbonyl and the radical
-O-(alkyl)-O-(alkyl); or R5 is amino; R6 is halogen,
nitro, cyano, alkyl, hydroxy or alkoxy, wherein alkyl
and alkoxy can be further substituted with one to
three identical or different radicalsselected from the
group consisting of halogen, hydroxy and alkoxy; and
Y1, Y2, Y3, Y4 and Y5 are independently each C or N,
with the proviso that the ring in which they are
comprised contains no more than 2 N atoms L is a
linker group of Formula (III), - La - R7 - Lb - W - Lb
- R7 - La - ...(Ill) wherein; l_a is a bond or group
-C(O)-; Lb is a bond or group -C(O)-; R7 is an
alkylene or cycloalkylene group; W is a bond or is
selected from the following divalent radicals -(0 -
R8A)m1 - 0 - -N(R9A) - (O - R8A) 1 - R8A - N(R9A)-
-N(R9A) - R8B - N(R9B)(R9C) - R8B - N(R9A)- -N(R9A) -
R8B - N(R10B)C(=NR10A)(NR10C) - R8B - N(R9A)- -N(R9A)
- R8B - N(R9A)- Wherein; ml is 1-4; R8A is an alkylene
or cycloalkylene group; R8B is an alkylene or
cycloalkylene group, or a group of Formula A2; R9A is
hydrogen or alkyl; One of R9B or R9C is a lone pair
and the other is hydrogen or alkyl, or R9B and R9C are
both alkyl, in which case the nitrogen to which they
are attached is quaternary and carries a positive
charge. Additionally, R9B and R9C may be joined
together with the nitrogen to which they are attached
to form a ring;R10A is hydrogen or alkyl; R10B and
R10C are independently hydrogen or alkyl, or
alternatively R10B and R10C may be joined together to
form a ring; m2 is 1-3; A1 is selected from the groups
-N(R9A)-R8-N(R9B)(R9C)-R8-N(R9A)-,
-N(R9A)-R8-N(R10B)C(=NR10A)(NR10C)-R8-N(R9A)-; A2 is
selected from the groups of Formula (...) Wherein Ar1,
Ar2 are independently an aryl or heteroaryl group. or
a pharmaceutically acceptable salt, solvate or N-oxide
thereof. Compounds of the invention may be described
as dimers, when there are two groups M. The linker L
may however carry one or more further groups M. It
will be appreciated that any compound of the invention
may be used in the form of a prodrug. Compounds of the
invention may be useful in the treatment or prevention
of diseases in which HNE is implicated, for example
chronic obstructive pulmonary disease (COPD), chronic
bronchitis, lung fibrosis, pneumonia, acute
respiratory distress syndrome (ARDS), pulmonary
emphysema, smoking-induced emphysema, severe asthma,
sarcoidosis, bronchiectasis, cystic fibrosis,
inflammatory bowel disease; ulcerative colitis and
Crohn's disease. Another aspect of the invention is a
pharmaceutical composition comprising a compound of
the invention and a pharmaceutically acceptable
carrier or excipient. Another aspect of the invention
is the use of a compound of the invention for the
manufacture of a medicament for the treatment or
prevention of a disease or condition in which HNE is
implicated. Thus, compounds of the invention may be
used in a method of therapy, for the treatment of a
patient suffering from a condition or disease as
defined above. Description of Preferred Embodiments
"Alkylcarbonyl" means a -CO-alkyl group in which the
alkyl group is as described herein. Exemplary acyl
groups include -COCH3 and -COCH(CH3)2. "Acylamino"
means a -NR-acyl group in which Rand acyl are as
described herein. Exemplary acylamino groups include
-NHCOCH3 and -N(CH3)COCH3."Alkenoxy" means an
-O-alkenyl group in which alkenyl is as described
below. Exemplary groups includes -O-allyl
(-OCH2CH=CH2) 



"Alkenoxycarbonyl" means a -COO-alkenyl group which
alkenyl is as described below. Exemplary groups
includes -C(O)OaIIyI. "Alkoxy" and "alkyloxy" means an
-O-alkyl group in which alkyl is as described below.
Exemplary alkoxy groups include methoxy (-OCH3) and
ethoxy (-OC2H5) . "Alkoxycarbonyl" means a -COO-alkyl
group in which alkyl is as defined below. Exemplary
alkoxycarbonyl groups include methoxycarbonyl and
ethoxycarbonyl. "Alkyl" or "lower alkyl", as a group
or part of a group, refers to a straight or branched
chain saturated hydrocarbon group having from 1 to 12,
preferably 1 to 6, carbon atoms, in the chain.
Exemplary alkyl groups include methyl, ethyl, 1-propyl
and 2- propyl. "Alkenyl" as a group or part of a group
refers to a straight or branched chain hydrocarbon
group having from 1 to 12, preferably 1 to 6, carbon
atoms and one carboncarbon double bond in the chain.
Exemplary alkenyl groups include ethenyl, 1-propenyl,
and 2-propenyl. "Alkylamino" means a -NH-alkyl group
in which alkyl is as defined above. Exemplary
alkylamino groups include methylamino and ethylamino.
"Alkylene means an -alkyl- group in which alkyl is as
defined previously. Exemplary alkylene groups include
-CH2-, -(CH2)2- and -C(CH3)HCH2- . "Alkenylene" means
an -alkenyl- group in which alkenyl is as defined
previously. Exemplary alkenylene groups include
-CH=CH-, -CH=CHCH 2- , and -CH2CH=CH-. "Alkylthio"
means a -S-alkyl group in which alkyl is as defined
above. Exemplary alkylthio groups include methylthio
and ethylthio. "Amino" means a -NR 1R2 group where R1
and R2 may be independently a hydrogen atom, alkyl,
aryl, arylalkyl, alkenyl, alkynyl, heteroaryl or
heterocycloalkyl group, (i.e. The amino group may be
primary, secondary or tertiary). Exemplary amino
groups include -NH 2, NHCH3, -NHPh, -N(CH3)2, etc.
"Aminocarbonyl" means a -CO-NRR group in which R is as
herein described. Exemplary aminocarbonyl groups
include -CONH2, -CONHCH3 and -CONH-phenyl.
"Aminoalkyl" means an alkyl-NH2 group in which alkyl
is as previously described. Exemplary aminoalkyl
groups include -CH 2NH2. "Ammonium" means a
quarternary nitrogen group - N+R1R2R3 where R1, R2 and
R3 are alkyl, aryl, alkenyl, arylalkyl, heteroaryl,
heterocycloalkyl, and the nitrogen atom carries a
formal positive charge. "Aryl" as a group or part of a
group denotes an optionally substituted monocyclic or
multicyclic aromatic carbocyclic moiety of from 6 to
14 carbon atoms, preferably from 6to 10 carbon atoms,
such as phenyl or naphthyl. The aryl group may be
substituted by one or more substituent groups.
"Arylalkyl" means an aryl-alkyl- group in which the
aryl and alkyl moieties are as previously described.
Exemplary arylalkyl groups include benzyl, phenethyl
and naphthlenemethyl. "Arylalkyloxy" means an
aryl-alkyloxy- group in which the aryl and alkyloxy
moieties are as previously described. Preferred
arylalkyloxy groups contain a C14 alkyl moiety.
Exemplary arylalkyl groups include benzyloxy.
"Arylcarbonyl" means an aromatic ring joined to a
carbonyl group -(C=O). Exemplary groups include
benzoyl (-C(O)Ph). "Aryloxy" means an -O-aryl group in
which aryl is described above. Exemplary aryloxy
groups include phenoxy. "Cyclic amine" means an
optionally substituted 3 to 8 membered monocyclic
cycloalkyl ring system where one of the ring carbon
atoms is replaced by nitrogen, and which may
optionally contain an additional heteroatom selected
from O,S or NR (where R is as described herein).
Exemplary cyclic amines include pyrrolidine,
piperidine, morpholine, piperazine and
/V-methylpiperazine. The cyclic amine group may be
substituted by one or more substituent groups.
"Cycloalkyl" means an optionally substituted saturated
monocyclic or bicyclic ring system of from 3 to 12
carbon atoms, preferably from 3 to 8 carbon atoms, and
more preferably from 3 to 6 carbon atoms. Exemplary
monocyclic cycloalkyl rings include cyclopropyl,
cyclopentyl, cyclohexyl and cycloheptyl. The
cycloalkyl group may be substituted by one or more
substituent groups. "Cyloalkylene" means means an
optionally substituted saturated monocyclic or
bicyclic ring system of from 3 to 12 carbon atoms,
preferably from 3 to 8 carbon atoms, and more
preferably from 3 to 6 carbon atoms, as a bivalent
radical. Exemplary cycloalkylene groups include
cyclohexane-1,4-diyl. "CycloalkylalkyP means a
cycloalkyl-alkyl- group in which the cycloalkyl and
alkyl moieties are as previously described. Exemplary
monocyclic cycloalkylalkyl groups include
cyclopropylmethyl, cyclopentylmethyl, cyclohexylmethyl
and cycloheptylmethyl. "Dendrimer" means a
multifunctional core group with a branching group
attached to each functional site. Each branching site
can be attached to another branching molecule and this
process may be repeated multiple times. "Halo" or
"halogen" means fluoro, chloro, bromo, or iodo.
"Haloalkoxy" means an -O-alkyl group in which the
alkyl is substituted by one or more halogen atoms.
Exemplary haloalkyl groups include trifluoromethoxy
anddifluoromethoxy. "Haloalkyl" means an alkyl group
which is substituted by one or more halo atoms. 



Exemplary haloalkyl groups include trifluoromethyl.
"Heteroaryl" as a group or part of a group denotes an
optionally substituted aromatic monocyclic or
multicyclic organic moiety of from 5 to 14 ring atoms,
preferably from 5 to 10 ring atoms, in which one or
more of the ring atoms is/are element(s) other than
carbon, for example nitrogen, oxygen or sulfur.
Examples of such groups include benzimidazolyl,
benzoxazolyl, benzothiazolyl, benzofuranyl,
benzothienyl, furyl, imidazolyl, indolyl, indolizinyl,
isoxazolyl, isoquinolinyl, isothiazolyl, oxazolyl,
oxadiazolyl, pyrazinyl, pyridazinyl, pyrazolyl,
pyridyl, pyrimidinyl, pyrrolyl, quinazolinyl,
quinolinyl, tetrazolyl, 1,3,4-thiadiazolyl, thiazolyl,
thienyl and triazolyl groups. The heteroaryl group may
be substituted by one or more substituent groups. The
heteroaryl group may be attached to the remainder of
the compound of the invention by any available carbon
or nitrogen atom. "Heteroarylcarbonyl" means a
heteroaryl group attached to a carbonyl group - C(O)-.
Exemplary groups are pyridine-2-carbonyl,
thiophene-2-carbonyl. "Heteroaryloxy" means a
heteroaryloxy- group in which the heteroaryl is as
previously described. Exemplary heteroaryloxy groups
include pyridyloxy. "Heterocycloalkyl" means: (i) an
optionally substituted cycloalkyl group of from 4 to 8
ring members which contains one or more heteroatoms
selected from O,S or NR; (ii) a cycloalkyl group of
from 4 to 8 ring members which contains CONR and
CONRCO (examples of such groups include succinimidyl
and 2-oxopyrrolidinyl). The heterocycloalkyl group may
be substituted by one or more substituent groups. The
heterocycloalkyl group may be attached to the
remainder of the compound by any available carbon or
nitrogen atom. "Heterocycloalkylalkyl" means a
heterocycloalkyl-alkyl- group in which the
heterocycloalkyl and alkyl moieties are as previously
described. "Hydroxycarbonyl" means a group -COOH.
"Pharmaceutically acceptable salt" means a
physiologically or toxicologically tolerable salt and
include, when appropriate, pharmaceutically acceptable
base addition salts and pharmaceutically acceptable
acid addition salts. For example (i) where a compound
of the invention contains one or more acidic groups,
for example carboxy groups, pharmaceutically
acceptable base addition salts that may be formed
include sodium, potassium, calcium, magnesium and
ammonium salts, or salts with organic amines, such as,
diethylamine, /V-methyl-glucamine, diethanolamine or
amino acids (e.g. lysine) and the like; (ii) where a
compound of the invention contains a basic group, such
as an amino group, pharmaceutically acceptable acid
addition salts that may be formedinclude
hydrochlorides, hydrobromides, phosphates, acetates,
citrates, lactates, tartrates, malonates,
methanesulphonates and the like. "Pharmaceutically
acceptable salt" also means quaternary ammonium salts.
In this case, the acceptable salts may be chlorides,
bromides, iodides, mesylates, tosylates, succinates
and the like. It will be understood that, as used
herein, references to the compounds of the invention
are meant to also include the pharmaceutically
acceptable salts. "Prodrug" refers to a compound which
is convertible in vivo by metabolic means (e.g. by
hydrolysis, reduction or oxidation) to a compound of
the invention. For example an ester prodrug of a
compound of the invention containing a hydroxy group
may be convertible by hydrolysis in vivo o the parent
molecule. Suitable esters of compounds of the
invention containing a hydroxy group, are for example
acetates, citrates, lactates, tartrates, malonates,
oxalates, salicylates, propionates, succinates,
fumarates, maleates, methylene-bis-
b-hydroxynaphthoates, gentisates, isethionates,
di-p-toluoyltartrates, methanesulfonates,
ethanesulfonates, benzenesulfonates,
p-toluenesulfonates, naphthalene bis sulfonates,
cyclohexylsulfamates and quinates. As another example
an ester prodrug of a compound of the invention
containing a carboxy group may be convertible by
hydrolysis in vivoto the parent molecule. Examples of
ester prodrugs are those described by F. J. Leinweber,
Drug Metab. Res., 1987, 18, 379. It will be understood
that, as used in herein, references to the compounds
of the invention are meant to also include the prodrug
forms. "Saturated" pertains to compounds and/or groups
which do not have any carboncarbon double bonds or
carbon-carbon triple bonds. The cyclic groups referred
to above, namely, aryl, heteroaryl, cycloalkyl, and
heterocycloalkyl, may be substituted by one or more
substituent groups. Suitable optional substituent
groups include acyl (e.g. -COCH ) , alkoxy (e.g.,
-OCHJ, alkoxycarbonyl (e.g. -COOCH3), alkylamino (e.g.
-NHCH3), alkylsulfinyl (e.g. -SOCH3) , alkylsulfonyl
(e.g. - SO-CHJ, alkylthio (e.g. -SCHJ, -NH2, aminoacyl
(e.g. -CON(CH 3)2) , aminoalkyl (e.g. - CH2NH2) ,
arylalkyl (e.g. -CH2Ph or -CH2-CH2-Ph), cyano,
dialkylamino (e.g. -N(CH3)2), halo, haloalkoxy (e.g.
-OCF3 or -OCHF2), haloalkyl (e.g. -CF3), alkyl (e.g.
-CH3 or - CH2CH3), -OH, -CHO, -NO2, aryl (optionally
substituted with alkoxy, haloalkoxy, halogen, alkyl or
haloalkyl), heteroaryl (optionally substituted with
alkoxy, haloalkoxy, halogen, alkyl or haloalkyl),
heterocycloalkyl, aminoacyl (e.g. -CONH2,-CONHCH3),
aminosulfonyl (e.g. -SO2NH2, -SO2NHCH3) , acylamino
(e.g. -NHCOCH 3) , sulfonylamino (e.g. -NHSO2CH3) ,
heteroarylalkyl, cyclic amine (e.g. morpholine),
aryloxy, heteroaryloxy, arylalkyloxy (e.g. benzyloxy)
and heteroarylalkyloxy. Alkylene or alkenylene groups
may be optionally substituted. Suitable
optionalsubstituent groups include alkoxy (e.g., -OCHJ
3 , alkylamino (e.g. -NHCH 



3 , alkylsulfinyl (e.g. -SOCHJ, alkylsulfonyl (e.g.
-SO CHJ, alkylthio (e.g. -SCHJ, -NH2, aminoalkyl (e.g.
- CH2NH2), arylalkyl (e.g. -CH2Ph or -CH2-CH2-Ph),
cyano, dialkylamino (e.g. -N(CH 3)J, halo, haloalkoxy
(e.g. -OCF3 or -OCHF 2) , haloalkyl (e.g. -CF3) ,
alkyl (e.g. -CH3 or - CH2CH3) , -OH, -CHO, and -NO2.
Compounds of the invention may exist in one or more
geometrical, optical, enantiomeric, diastereomeric and
tautomeric forms, including but not limited to cis-
and frans-forms, E- and Z-forms, R-, S- and
meso-forms, keto-, and enol-forms. Unless otherwise
stated a reference to a particular compound includes
all such isomeric forms, including racemic and other
mixtures thereof. Where appropriate such isomers can
be separated from their mixtures by the application or
adaptation of known methods (e.g. chromatographic
techniques and recrystallisation techniques). Where
appropriate such isomers may be prepared by the
application of adaptation of known methods (e.g.
asymmetric synthesis). Certain compounds and
combinations of substituents are preferred. Certain
preferences are given in the subclaims. In a preferred
embodiment, each M is the same or different and is a
group of formula (II) as defined herein. In formula
(II) ,the arrow denotes the point of attachment of Mto
the linker L. Preferably, L is a group of Formula
(III) as defined herein. In a preferred embodiment,
compounds are of Formula (I). In a preferred
embodiment, A is a phenyl ring. In a preferred
embodiment D is an oxygen atom In another preferred
embodiment, the groups Mhave the stereochemistry shown
below (R) configuration; In one preferred embodiment
R6 is a haloalkyl group. In one preferred embodiment,
Y1-Y5 are carbon atoms.In a preferred embodiment, La
is a bond. In a further preferred embodiment, W is the
radical -N(R9A) - R8B - N(R9B)(R9C) - R8B - N(R9A)-.
In another preferred embodiment, W is the radical
-N(R9A) - R8B - N(R1OB)C(=NR1OA)(NR1OC) - R8B -
N(R9A)-. In yet another preferred embodiment R5 is an
alkyl group. In yet another preferred embodiment R5 is
a methyl group. In one embodiment R4 is alkoxycarbonyl
In a further embodiment R4 is alkoxycarbonyl wherein
the alkoxy group is substituted with a hydroxyl group.
In a further embodiment R4 is alkoxycarbonyl wherein
the alkoxy group is substituted with an amino group.
In a further embodiment R4 is alkoxycarbonyl wherein
the alkoxy group is substituted with an ammonium
group. G may be a group of any of formulae (V) to
(VII) or a dendrimer. Examples of groups of formulae
(V) to (VII) include, but are not limited to
phenoxyphenyl, biphenyl, bipyridyl, ethylenediamino,
propylenediamino and the like. It is to be understood
that the number of possible attachment points is
dictated by the valency of the groups present, so that
for example, biphenyl can contain up to 10 possible
attachments (5 on each phenyl ring), and
ethylenediamine can possess up to 4 possible
attachments (2 on each terminal amine). An example of
a dendrimer suitable for use in the invention
is:Preferred compounds of the invention
include:PRINTER ARRANGEMENT AND METHOD OF MANUFACTURE
The present invention relates to printing machines,
and particularly but not exclusively to printing
machines using multiple printheads, for example of the
dropon- demand, inkjet variety having an array of
nozzles for droplet ejection. It is frequently
desirable in drop on demand printing to align a
plurality of printer components, typically printheads,
to provide contiguous print swaths. Such alignment
must be performed very accurately to minimise visible
errors on the printed substrate. VVO 01/60627 for
example describes a method of aligning printheads
using tapered screw fittings. Prior art methods of
alignment can however be time consuming and/or require
parts manufactured to extremely high tolerances. The
present invention seeks to provide an improved
mounting arrangement and method for a printer
component. According to a first aspect therefore,
there is provided a mounting arrangement for mounting
a printer component to a substantially rigid base
component, said arrangement comprising a foil member
attached to one of the printer component or the base
component, said foil including one or more mounting
apertures, one or more mounting pins attached to the
other of the printer component or the base component,
said pins adapted to engage said apertures, wherein
engagement of said mounting pins with said mounting
apertures causes local deformation of said foil, said
deformation providing a locating force on said pins so
as to urge said printer component into alignment with
said base component in a plane substantially parallel
to said foil. The foil is preferably between 0.1mm and
0.5mm in thickness, more preferably 0.25mm in
thickness. The foil can be of any material which gives
the desired deformation properties, but is preferably
metal, and preferably a 



beryllium copper alloy, or a bronze. A second aspect
of the invention provides a method for mounting a
first printer component to a support, the method
comprising, attaching to one of the printer component
or the support a foil having one or more mounting
apertures, arrangingon the other of the printer
component or the support one or more mounting pins
adapted to engage said mounting apertures, inserting
said mounting pins into said mounting holes, so as to
locally deform said foil, allowing said local
deformation to locate said component in a plane
perpendicular to the direction of insertion, and
rigidly securing said printer component to said
support. A second printer component can be mounted to
the support in substantially the same way, to secure
the first and second components in a fixed spatial
relationship. In a preferred embodiment, a printer
component can be removed from said support, and the
same, or more usefully a replacement component mounted
in its place, the replacement component being aligned
with respect to the original component, to a high
degree of accuracy, preferably +/-5mm, more preferably
+/- 2mm, and more preferably still to an accuracy of
+/- 1mm. In an embodiment where the components are
printheads mounted on a printbar, printheads can be
replaced with sufficient accuracy to enable printing
without further adjustment. This method allows
printheads to be replaced quickly and easily, without
complex alignment steps. A third aspect of the
invention provides a method for manufacturing a
support for supporting one or more printer components,
the method comprising the steps of providing on the
support one or more foil members, each foil member
including one or more mounting apertures for engaging
with at least one printer component, inserting into at
least one mounting aperture on each said foil a
mounting pin adapted to engage with said aperture,
positioning said one or more foils so as to align said
pin or pins in a desired spatial configuration, and
securing said foils to said support The invention will
now be described by way of example only with respect
to the accompanying drawings in which Figure 1 shows a
printhead mounted to a print bar Figure 2 is an
exploded view of Figure 1 Figure 3 shows an
alternative embodiment to the arrangement of Figure 2
Figure 4 is a detailed view of a mounting pinFigure 5
illustrates deflection of a foil Figure 6 illustrates
foil apertures and configurations Figure 7 is an
alternative view of the arrangement of Figure 1
Referring to figure 1, a printhead 10 is attached to a
mounting plate 20 which in turn forms part of a
printer, not shown. Plate 20 may have multiple
printhead mounts as shown at 30 and which are
accurately spaced to ensure that the swaths printed by
each head are correctly aligned. It is desirable to be
able to remove a printhead 10 from a mount 30 and
replace it with another without having to undergo a
separate procedure to re-align the replacement
printhead with the other printheads in the mounting
plate. Figure 2 shows an exploded perspective view of
one embodiment for achieving this. Printhead 10 is
provided with at least two pin assemblies 40 which
engage with corresponding holes 50' formed in a foil
60. Similar holes 50" for engagement with pin
assemblies of a second printhead are also formed in
the foil, the two pairs of holes being accurately
located relative to one another. The manufacture of
such accurately located features is easier and cheaper
in a foil, e.g. using an optical process, such as
photolithographic etching, than it would be, say, in
the mount plate. Pin assemblies 40 are drawn into
position in the holes 50 e.g. by threaded bolts which
pass through the centre of the pins and engage with
threads formed in the mounting plate, advantageously
as inserts as indicated at 80. The elastic deflection
of the foil, and the resulting locating forces provide
alignment to a higher degree of accuracy than might be
expected when considering the tolerances of the pins
or the hole in the foil. This effect can be exploited
in the arrangement shown in Figure 3. In an
alternative embodiment, shown in Figure 3, a mount
plate is provided with two or more distinct foils 60a
and 60b, rather than a single unitary foil. Each foil
includes mounting holes for a single printhead. In
order to ensure accurate location of the printheads
relative to one another, pins are engaged in the
mounting holes, and thepins are then accurately
aligned to the desired configuration before the foils
are secured to the mount plate. The pins used for this
alignment step may be part of a printhead, in which
case the nozzles or even the printed swaths of the
printheads could be used to determine alignment, or
the pins may be part of an alignment tool. The foils
are then rigidly fixed to the mount plate by any
suitable method, such as by adhesive. It will be
appreciated that a combination of the above
embodiments could be employed, using two or more
distinct foils, each foil adapted for mounting more
than one printhead. Detail of the pin assembly is
shown in figure 4. Tapered sleeve 90 engages with the
hole 50 in the foil, thereby accurately locating the
pin in the plane perpendicular to the pin axis 100, as
will be explained in more detail below. As shown by
dashed 



lines in figure 5, foil 60 is deformed by taper 90,
resulting in forces which act substantially parallel
to the plane of the foil to centre the pin in hole 50.
These locating forces can be sufficient to crush dirt
or dust that might otherwise cause misalignment. It
can be seen from Figure 5, that the print bar 20 does
not come into contact with the sleeve 90, and is
sufficiently recessed to allow the foil to deform
freely. Lands 95 accurately located a distance A below
the top of the sleeve ensure that the foil is not
deformed past its elastic limit. The taper T of the
sleeve 90 is typically 5 degrees, resulting in a
typical deflection of 0.2 to 0.3mm of the foil. The
print bar is typically 10mm in thickness. It has been
found that the engagement of pins in a flexible foil
as described above can produce alignment to accuracies
of plus or minus 2mm, and in some cases to accuracies
of plus or minus 1mm, or less. Stated differently, a
component mounted to a base using such an engagement
can be removed and repeatably re-mounted with a
positional error of less than 2, or in some cases 1mm.
These accuracies can be achieved even if the foil and
pins themselves aremanufactured to lower tolerances,
provided that there is an interference fit sufficient
to cause local deformation of the foil, resulting in
turn in locating forces perpendicular to the direction
of motion. For example, if an aperture in a foil has a
diameter of 5.80mm, +/-0.10mm, in order to ensure an
interference, the diameter of the pin should be at
least 5.90mm. The pin could therefore be specified to
a diameter of 5.95 +/-0.05mm. Etching would be a
suitable manufacturing process for such components,
since it is relatively easy to provide etched parts to
tolerances of +/-0.050mm. These exemplary dimensions
and tolerances have been found to provide alignment to
an accuracy of approximately +/- 5mm, or +/-0.005mm.
It can therefore be seen that the present invention
provides a coupling arrangement which provides
alignment between the printer component and the base
component with an accuracy approximately ten times
greater than the accuracy with which the separate
components of that arrangement are formed. Considering
the shape and configuration of the mounting apertures,
it can be seen from Figure 6, that although a
substantially circular aperture 602 is preferred for
providing lateral alignment in two dimensions (or
degrees of freedom), other shapes, such as trefoil
arrangement 604 are possible. As also seen from Figure
6, a second aperture used for providing alignment in a
single degree of freedom preferably takes the form of
an elongate slot 606. This shape, used in conjunction
with a circle or trefoil, allows the rotation of a
component in the plane of the foil to be constrained
without over constraining the lateral location,
already defined by the circular aperture, as shown at
610. A further advantage of the present invention is
that the pin and foil engagement arrangement does not
constrain the component in the direction of insertion,
that is, substantially perpendicular to the foil. This
allows the remaining degrees of freedom to be
constrained by abutment of lands 95 with the foil,
without over-constraint from the pins. Two such pins
40 positioned, e.g. at either end of a printhead
nozzle array 110 asshown in figure 7 , will therefore
accurately locate a printhead in the plane
perpendicular to both the pin axis 100 and the
printhead nozzle axis, e.g. relative to other
printhead mounts 30 Moreover, as long as the foil is
not deformed past its plastic limit, such positioning
will be repeatable so that a printhead can be removed
and a replacement installed in the same position, with
a very high degree of accuracy, as noted above. If all
printheads are manufactured with identical nozzle
positioning relative to the alignment pins, e.g. using
the alignment mechanism of the present invention, then
the swath printed by the replacement printhead will
also be accurately positioned relative to the swaths
printed by the other printheads and image quality will
be maintained. It will be appreciated that the
invention is not only applicable to the mounting of a
printhead in a print bar 20, as described above, but
may also be used in the mounting of multiple print
bars in a printer and the like.CLAIMS 1. A mounting
arrangement for mounting a printer component to a
substantially rigid base component, said arrangement
comprising a foil member attached to one of the
printer component or the base component, said foil
including one or more mounting apertures, one or more
mounting pins attached to the other of the printer
component or the base component, said pins adapted to
engage said apertures, wherein engagement of said
mounting pins with said mounting apertures causes
local deformation of said foil, said deformation
providing a locating force on said pins so as to urge
said printer component into alignment with said base
component in a plane substantially parallel to said
foil. 2. An arrangement according to Claim 1, wherein
said foil has a thickness of between 0.1 and 0.5mm. 3.
An arrangement according to Claim 1 or Claim 2,
wherein said foil is metal. 4. An arrangement
according to any preceding claim, wherein said
mounting apertures in said foil are formed by an
optical process. 



5. An arrangement according to any preceding claim,
including at least two pins and two apertures. 6. An
arrangement according to Claim 5, wherein a first pin
provides, in combination with said support, alignment
in two degrees of freedom. 7. An arrangement according
to Claim 6, wherein said second pin provides, in
combination with said support, alignment in a third
degree of freedom. 8. An arrangement according to any
preceding claim, wherein said pins are tapered.9. An
arrangement according to any preceding claim wherein
the accuracy of the alignment between the printer
component and the base component is at least ten times
greater than the accuracy to which the mounting
apertures are formed. 10. An arrangement according to
any preceding claim wherein the accuracy of the
alignment between the printer component and the base
component is of the order of ten times greater than
the accuracy to which the mounting pins are formed.
11.An arrangement according to any preceding claim
which arrangement provides alignment between the
printer component and the base component to an
accuracy of plus or minus 2mm. 12. An arrangement
according to any preceding claim, wherein said printer
component is a printhead. 13. An arrangement according
to Claim 12, wherein a single mounting arrangement is
adapted to mount two or more printheads in a fixed
spatial relationship. 14. An arrangement according to
Claim 12 or Claim 13, wherein said mounting
arrangement aligns said printhead to an accuracy
greater than or equal to the nozzle spacing of the
printhead. 15. An arrangement according to any
preceding claim, wherein said local deformation is
elastic deformation. 16. A method for mounting a first
printer component to a support, the method comprising
attaching to one of the printer component or the
support a foil having one or more mounting
apertures,arranging on the other of the printer
component or the support one or more mounting pins
adapted to engage said mounting apertures, inserting
said mounting pins into said mounting holes, so as to
locally deform said foil, allowing said local
deformation to locate said component in a plane
perpendicular to the direction of insertion, and
rigidly securing said printer component to said
support. 17. A method according to Claim 16, wherein
said mounting apertures in said foil are formed by
etching. 18. A method according to Claim 16 or Claim
17, wherein said method locates said printer component
to an accuracy of plus or minus 2mm perpendicular to
said direction of insertion. 19. A method according to
any one of Claims 16 to 18, further comprising
mounting a second printer component to said support,
thereby securing said first and second printer
components in a fixed spatial relationship. 20. A
method according to any one of Claims 16 to 19,
further comprising removing said printer component
from said support, and repeating said method to insert
and secure a replacement printhead component. 2 1 .A
method for manufacturing a support for supporting one
or more printer components, the method comprising the
steps of, providing one or more foil members, each
foil member including one or more mounting apertures
for engaging with at least one printer component,
inserting into at least one mounting aperture on each
said foil a mounting pin adapted to engage with said
aperture,positioning said one or more foils relative
to the support so as to align said pin or pins in a
desired spatial configuration, and securing said one
or more foils to said support. 22. A method according
to Claim 21, wherein engagement of said mounting pins
with said mounting apertures causes local deformation
of said foil. 23. A method according to Claim 2 1 or
Claim 22, wherein said foil is manufactured to an
accuracy less than the required accuracy of alignment
of said pin or pins. 24. A method according to any one
of Claims 2 1 to 23, wherein said pins are aligned
with an accuracy at least ten times greater than the
accuracy to which the foil is manufactured. 


