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The furan based template, furan-2(5H)-one, is a relatively well known and important
structure in nature. The structural arrangement of this template allows it to be
susceptible to nucleophilic attack at different sites of this molecule, which can help in
the formation of a new lead structure. This thesis had been compiled to document
synthesis and evaluation of different classes of compound in the hope of finding new
furanone based CCK antagonists.

Initially a new nociceptic assay involving tramadol potentiation, was developed using
two CCK active pyrazolones which have previously been shown to possess CCK
antagonist properties from in vitro receptor binding assays. Here these compounds have
revealed significant tramadol potentiation in an in vivo ‘tail flick’ pain assay. The
results have also shown a direct correlation between the receptor binding and the
tramadol potentiation for these pyrazolones. This new assay was used in relation to
newly synthesised compounds, in order to identify CCK active agents.

A range of 4-amino-5-alkoxy-furan-2(5H)-ones were formed via 5-alkoxy-furan-2(5H)-
one building blocks based on a previously known lead structure, and were biologically
evaluated using the fore-mentioned pain assay. Selected CCK antagonists showing good
tramadol potentiation were submitted for other pharmacological tests. These indicated
that compounds in this class possessed anxiolytic and / or antidepressant properties.
Pyrrol-2,5-diones, formed as a by-product, during the synthesis of an anti-cancer agent,
were developed and synthesised as the main product during this reaction. These
compounds were also synthesised using an alternative route, which proceeded via the
same mechanistic pathway, using the above mentioned 5-alkoxy-furan-2(5SH)-ones.

A further development of this pyrrole scaffold lead to the formation of a new class of 5-
hydroxy-5-phenyl-pyrrol-2-ones. CCK antagonists were identified using the
potentiation pain assay. Some of these compounds showed antidepressant and
anxiolytic properties.

A novel class of but-2-enoic acid amides were designed and developed via molecular
modelling studies using Merck’s 1-365,260 antagonist as a comparison. Selected
compounds were identified, via the nociceptic assay developed here and showed results
comparable to existing standard CCK active pyrazolones CCK activity. These non-
chiral CCK antagonist amides could possess anti-cancer properties as they contain a
dichlorinated vinylic unit, which could help mimic the anti-cancer agent cisplatin.

The furan-2(5H)-one building block used here has been shown to be a very important
and exciting template which has yielded 3 different classes of compounds, each of
which contained potent CCK antagonists.

Additional key words:

Cholecystokinin, Antagonist, Antidepressant, Anxiolytic, Tramadol, Potentiation.
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Aim.

This thesis has been compiled to document synthesis, development and biological
evaluation of a structurally diverse range of potent cholecystokinin antagonists. These
compounds should be formed with simplicity and optimisation in mind, i.e. any new
CCK active agents should be synthesised in the minimum number of steps and in the
highest yield possible. These antagonists should also ideally have no chiral centre

present in the molecule.

Objectives.

e To develop and apply a nociceptic assay to filter out novel CCK antagonists.

e To show in vivo efficacy.

e To synthesise and evaluate the biological activities of 4-amino-5-alkoxy-
furanones.

e To design and explore a pyrrol-2,5-dione template.

e To synthesise 5-hydroxy-5-aryl-pyrrol-2-ones direct from simple furanones and
to evaluate them in the search for a novel lead structure.

e To prepare non-chiral bis-arylated but-2-enoic acid amides based on molecular

modelling studies.
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Chapter 1: Introduction.

1.0. Developing new drugs.

In order to develop new drugs a biological target needs to be identified, followed by a
careful look at the interaction with that target. Compounds of interest are screened, and
then further optimised in the hope of identifying new lead compounds' which can be
studied in a development phase (toxicology, distribution, metabolism and excretion)
before being put into clinical trials as potential medical drugs. During the 1990s it was
found that less than 0.5% of over 6000 drugs approved in the USA per year were put
into the development phase of which less than 7 on average were tested on humans and
less than 3 on average made it into phase 3 clinical trials.

Generally the main reasons for these new potential drug candidates not continuing past

the development phase include:

e Poor pharmaceutical properties
e Lack of efficacy
e Toxicity

e Other reasons such as, non-marketable / non-competitive drugs

1.1. Central Nervous System (CNS) and associated disorders.

Control and communication within the body come mainly from the brain and spinal
column (more commonly known as the central nervous system — CNS), which receives
and sends messages via a vast network of nerves. The CNS represents the largest part of
the nervous system and is contained within the dorsal cavity. Together with the
peripheral nervous system (PNS)?, it has a fundamental role in the control of
behaviour”.

CNS disorders such as anxiety® and depressions are among the more commonly known

and debilitating illnesses occurring in today’s highly stressed, quick paced society.

20



Around 25% of alcoholics and 15% of the general population suffer from anxiety.
Approximately 2% of the population are known to suffer from panic disorder.

Anxiety disorders have resulted in high financial costs having to be paid by society, but
several studies® have found the treatment of such disorders highly cost-effective due to
the decrease in indirect costs (i.e. missed work days, loss of productivity and non-
psychiatric medical care).

Anxiety is an emotional condition that is experienced by all humans and is characterised
by the feeling of apprehension as well as symptoms such as headache, palpitations,
restlessness, muscle pain and respiratory problems. Studies have shown that the
numbers of cases of anxiety known are comparable to those of depression and chronic
illnesses such as diabetes, arthritis and back, lung or gastrointestinal disorders.

Klein’ suggested that ‘anxiety neurosis’ should differentiate panic disorder (PD) from
other forms of anxiety. These have since been characterised as generalised panic
disorder (GAD), phobias (P) and post-traumatic stress disorder (PTSD).

Researchers have over the last few decades tried to gain a better understanding of this
emotional condition by using substrates such as carbon dioxide for inhalations® and
sodium lactate infusions or Flumazenil’ (a benzodiazepine derivative anxiety and panic

inducing drug).

1.2. Cholecystokinin.

Cholecystokinin (CCK) is a naturally occurring 33 amino acid peptide'’ abundant in the
gastrointestinal system, the pancreas and the central nervous system. It is produced by I
cells of the duodenal and jejunal mucosa and is found mainly as an eight amino acid
hormone (CCKg). CCK is characterised by the o-aminated terminus Trp-Met-Asp-Phe-
NH, sequence and numerous studies have shown its existence in various forms'" 2,
Cholecystokinin is derived from a primary prepro-CCK polypeptide of 115 residues.
After transcription, enzymatic cleavage results in the formation of many different
fractions including CCKg, (sulphated), CCKgpns (non-sulphated), CCK;, CCKs and
CCK4. Both CCKg (octapeptide)” and CCK4 (tetrapeptide) " have been explored,

mainly with respect to food intake regulation, panic and anxiety, the latter two of which

have brought about a great deal of confusion. These two fractions have different
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affinities for CCK receptors'> ', different distribution in both the periphery and the

17,18 : :
and have various effects on behaviour.

brain
D’Amato e al."” have in recent years provided evidence for this major intestinal
hormone having a physiological role in the regulation of motor function at various
levels of the gastrointestinal/alimentary tract such as in the control of bile release and
pancreatic secretion.

CCK and its receptors™ are also known to be widely distributed in the CNS and
contribute to the regulation of satiety, analgesia and dopamine-mediated behaviour. Its
presence in the brain was first shown by Dockray in 1976 and since then there has been
some evidence to suggest that CCK may have an effect as a neuromodulator or possibly
as a neurotransmitter.

Gastrin and CCKjy have identical -COOH terminal penta-peptide sequences. It is this C-
terminal that gives gastrin, which mainly stimulates gastric secretion for parietal cells
and promotes the growth of gastric mucosa, its biological activity. Most gastrin like
activity in the brain is present as both CCKgs and CCKgys.

A number of researchers have suggested a potential new approach, by where they found
that the fragment of cholecystokinin, CCK4, provoked panic attacks in healthy
volunteers”' shortly after injection. Bradwejn et al* found that patients with existing
panic disorders had increased sensitivity to its administration compared to normal
volunteers. These results suggest that one type of CCK receptor, occurring mainly in the
brain (CCKp/CCK,) is involved in the regulation of anxiety. Some results” suggest that
selective CCKg antagonists might be able to help in the treatment of CNS disorders.
Over the last 25 years the role of CCK in the central nervous system has been
researched vastly and has been connected to conditions such as pain perception®,
anxiety disorders™, feeding and satiety”® and psychiatric illnesses”’, thus suggesting an
interaction with other receptors. Evans et al.”® have shown this to be the case, i.e. that
CCK interacts with numerous receptors such as gamma-aminobutyric acid (GABA)™,
noradrenaline (NA), opioid peptides 30 serotonin (5-hydroxytryptamine, HT) and
dopamine (DA)*'. For example, depending on the conditions, CCK was found to
facilitate and inhibit dopamine activity’>. A link has also been found between CCK and
serotonin and the satiety mechanism. When CCK was injected into the hypothalamus it

exerted a direct influence over satiety and reduced food consumption. When rats were

fed 5-hydroxy-L-tryptophan they produced serotonin, which increased the inhibitory
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effects of CCK-8 on food consumption”. This link has been investigated extensively in
an attempt to synthesise CCK ligands that would act as satiety agents in obese patients.

Cyeclic nucleotide derivatives were shown to antagonise the actions of CCK in rat
pancreatic acini’* and the cerebral cortex™” as well as in guinea pig acini and ileum in
the guinea pig pan confirming the presence of high affinity CCK binding sites. This
indicated an important physiological role for CCK receptors in the periphery, but its
function in the brain was not as well understood. These CCK receptors were classified
according to their location, i.e. type A (alimentary) and type B (brain)*® and their

existence was confirmed by cloning by de Weeth®’.

CCK-RECEPTOR AGONISTS CCK-RECEPTOR ANTAGONISTS

Satiety agent in obese patients Treatment of drug dependence
Prevention of gallbladder stasis on low fat Treatment of pain potentiation of opioid
diet effect
Hypervigilance agent Treatment of CNS disorders
Memory enhancement Treatment of gastric acid hypersecretion
Prevention of gallstones Treatment of pancreatic disorder

Treatment of motility disorders

Treatment of biliary colic

Treatment of panic attack

Treatment of anxiety

Treatment of schizophrenia

Treatment of functional bowel disease

Treatment of gastro oesophageal reflux

disease

Anti-proliferating agent in some carcinoma

Anti-anorexic agent

Table 1.2. Potential therapeutic and pharmacological applications of CCK-receptor
ligands.
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CCKA/CCK, receptors have been shown to have the greatest affinity for CCKgs™® (100-
fold higher than for CCKg,s and CCK4*") and predominantly occur at the peripheral
level where they are responsible for the digestive effects of CCK. These include
intestinal and biliary smooth muscle contraction, pancreatic enzyme secretion and
regulation of feeding.

Lee et al.*® showed that CCKg/CCK; receptors show the same affinity for CCKgs"',
CCKg,e and CCK4 and have been shown to be more widely spread in the CNS, with
high amounts present in libric and cortical regions e.g. the hippocampus, hypothalamus
and the amygdala. Both of these receptor types have been shown to belong to the G-
Protein-Coupled-Receptor (GPCR) superfamily“.

Due to CCK’s role in many physiological processes there is much potential for the use
of CCK receptor ligands therapeutically“ (Table 1.2.) and so efforts have been made to
synthesise highly selective agents for a specific receptor subtype. As well as serving a
therapeutic role, another application of these ligands that is being researched at present,
is as pharmacological tools. Herranz** has recently reviewed both the therapeutic and
pharmacological potential of CCK ligands. This review suggested that CCKy
antagonists might have both therapeutic and pharmacological potential for the treatment
of pancreatic disorders and as prokinetics for the treatment of gastroesophageal reflux
disease, bowel disorders and gastroparesis. CCKp antagonists were found to potentially
have application for the treatment of gastric acid secretion and anxiety disorders.

Hayes et al.®¥ recently found evidence to support that serotonin-3 (5-HT;) receptors
have a role in the modulation of CCK induced satiation. Their findings suggested that
CCK 4 and 5-HT3 receptors cooperate independently in control of short term food intake
and that interconnection exists through a feed-forward parallel model arising from
CCK, and 5-HT3 receptors, where activation of one system engages the other to
intensify the overall satiety signal.

*2 antagonists may be useful in the

Experimental research has suggested that CCKg
treatment of certain neuropathological conditions associated with CCK dysfunction,
such as modulation of dopaminergic function, control of pain, anxiety and memory

formation.
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1.2.0. CCK antagonists: chemical classes and therapeutic applications.

Amino acid

Ureidobenzodiazepine ~ derivatives Cyclic nucleotide
derivatives derivatives

Tryptophan dipeptoid

Quinazolinone-based
derivatives

compounds

Indol-2-based CCK Antagonists:

compounds Chemical Classes Peptides
L nloiouREes Ureidoacetamindes
B diazepi . z
egz{;ivl :lzizgtsncs l_)lber_lzobxcycio[2.2.2]0cta_ne and
bicyclic heteroaromatic derivatives
Ureidophenoxyacetanilides Ureidomethylcarbamoylphenylketone

Figure 1.2.0. Chemical classes of CCK antagonists.

Over the past few decades new CCK peptide and non-peptide antagonists have been
discovered. Many exhibit high selectivity for CCKg/gastrin receptors, most

predominantly belonging to one of the classes shown in figure 1.2.0.

1.2.1. Peptides.

Spanarkel et al.*® synthesised cholecystokinin-27-32-amide (CCK-27-32-NH), the first
peptide to show CCK antagonistic properties. They tested the ability of this compound
to stimulate amylase secretion from dispersed acini prepared from guinea pig pancreas
and found that CCK-27-32-NH; instead of stimulating enzyme secretion it acted as a

full competitive CCK receptor antagonist.
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Hruby et al.*’ have provided a new approach in the drug design for pathological
conditions such as neuropathic pain and opioid analgesic tolerance. They modified a
potent and selective peptide ligand for the CCKg receptor to give a peptide that had
potent agonist binding affinity and bioactivity at Delta and Mu opioid receptors and

simultaneous antagonist activity at CCK receptors.

1.2.2. Amino acid derivatives.

0 OH
o] OH
(o}
e 0 ci
N
0, o H
H N
/rn cl
Proglumide Lorglumide
4] OH
0
(8] Cl
N
H
N
cl
Spiroglumide

Figure 1.2.2. CCK antagonist amino acid derivatives.

Around 30 years ago amino acid derivatives were found to possess antigastrin activity*".
These derivatives showed CCK antagonist activity due to the fact that CCK and gastrin
have similar chemical properties. Proglumide (figure 1.2.2.), a putative gastrin and
weak CCK, antagonist’, is used for the treatment of peptic ulcers (because of its
antisecretory and gastroprotective activities) and has been the reference CCK and

gastrin antagonist for many years. Analogues of this compound have been produced
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showing varying degrees of selectivity for CCK receptors. Lorglumide (figure 1.2.2.)
gave around a 26-fold and a 2-fold increase in potency for blocking C CK-stimulated
gallbladder contraction and pancreatic amalyse secretion®’ respectively. Spiroglumide
(figure 1.2.2., structurally modified Lorglumide) demonstrated CCKp/gastrin antagonist
properties in micromolar range, but although it has excellent oral bioavailability it has
poor CCKp/gastrin receptor selectivity indicating doubts about its possible therapeutic

USECS.

1.2.3. Pyrazolidinones.

A series of functionalised pyrazolidinone derivatives was identified and synthesised, via
a large random screening programme, by a research group at Lilly. Structure-activity
relationship (SAR) studies®' resulted in the finding of compounds such as LY288513
(figure 1.2.3.), which has 2 chiral centres and binding affinities of 19 nM and 20500 nM
for the CCKg and CCK, receptors respectively (showing more than 1000-fold
selectivity for CCKg receptor)sz. After undergoing clinical trials, compound LY288513

was discontinued due to major adverse effects™.

Br

Figure 1.2.3. Pyrazolidinone derivative: LY288513.
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1.2.4. Cyclic nucleotide derivatives.

Bt,cGMP**, dibutyryl cyclic guanosine monophosphate (figure 1.2.4.), was the first
competitive antagonist of CCK-mediated action to be discovered and caused both
selective and reversible inhibition of CCK-stimulated amylase secretion from rat
pancreatic cells. It was found to block the effects of CCK at a high number of peripheral
sites, but was found to be unsuccessful in inhibiting CCK binding in mouse cerebral

cortex.
OH
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Figure 1.2.4. Bt,cGMP: a cyclic nucleotide derivative.

1.2.5. Ureidoacetamides.

Rhone-Poulenc developed non-peptide ureidoacetamides % which are potent and
selective ligands for CCKp/gastrin receptors, such as RP69758 (figure 1.2.5.) which
possess nanomolar activity (around 500-fold more selectivity for CCKp/gastrin

receptors over CCK, receptors).
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Figure 1.2.5. RP69758: a ureidoacetamide derivative.

1.2.6. Ureidomethylcarbamoylphenylketones.

A series of selective CCKg receptor antagonists have been developed by Shiogoni.
These ureidomethylczzu‘bamoylphenyllcetoncs5 6 were derived by cleavage of the C-3 to

N-4 bond of Merck’s 1-365,260 compound led to the selective CCKg receptor
compound S-0509 (figure 1.2.6.).

>[/°\(\NJK/HT o

o
o

Figure 1.2.6. S-0509: a ureidomethylcarbamoylphenylketone derivative.

1.2.7. Ureidophenoxyacetanilides.

DZ-3514 (figure 1.2.7.), a ureidophenoxyacetanilide derivative, was developed by
Japanese scientists®’, in order to prevent adverse effects i.e. as seen with Proglumide — a

CCKp/gastrin antagonist with weak CCKj receptor antagonist activity. DZ-3514
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showed nanomolar activity for CCKg/gastrin receptors (0.8 nM, 250-500 higher

selectivity over CCK 4 receptors).

Tpvaant
§ 3

Figure 1.2.7. DZ-3514: a ureidophenoxyacetanilide derivative.

1.2.8. Tryptophan dipeptoid derivatives.

The activity of CCK-30-33 fragments was looked at by Parke-Davis*® in binding
experiments on CCKg/gastrin receptors and led to the development of C1988 (figure
1.2.8.) which had a 1600-fold selectivity for CCKg receptors compared to CCKx
receptors. Structurally modified compounds were derived from C1988, possessing low
nanomolar affinity for CCKpy/gastrin receptors. One compound in particular A-1 (figure
1.2.8.. ICs0 0.08 nM) was around 1000 times more selective for the CCKp receptor, but
displayed low bioavailability due to its high molecular weight and dipeptide-like

structure.

C1988 A-1

Figure 1.2.8. C1988 and A-1: tryptophan dipeptoid CCKp antagonists.
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1.2.9. Dibenzobicyclo [2.2.2] octane and bicyclic heteroaromatic

derivatives.

Potent and selective CCKg/gastrin antagonists have been developed by the James Black
foundation, based upon a dibenzobicyclo [2.2.2] octane template and on a pyrrole or
imidazole ring systemsg. B-1 (a dibenzobicyclo [2.2.2] octane derivative figure 1.2.9.),
when given intravenously (0.025 pM/kg) inhibited 79% of Gastric Acid Secretion
(GAS) for a submaximal infusion, whereas compound B-2 (a 5,6-disubstituted-indole
derivative, figure 1.2.9.) almost fully inhibited pentagastrin-stimulated GAS at the same

dose.

£
B "¢t ?*

Figure 1.2.9. B-1 and B-2: dibenzobicyclo [2.2.2] octane and heteroaromatic CCKp

antagonists.

1.2.10. Quinazolinone-based compounds.

A series of quinazolinone-based CCKgp antagonists, derived by Lilly, were synthesised
around a quinazolino-1,4-benzodiazepin-5,13-dione and displayed around a 20-fold
higher affinity for CCKp receptors in the cortical membrane than those in gastric
tissues™. One of these compounds, LY-202769 (figure 1.2.10.), potently inhibited
['5I]CCKs, binding to the mouse cortical (ICso = 9.3 nM).
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Figure 1.2.10. LY-202769: a quinazolinone-based CCKg antagonist.

1.2:11. Benzodiazepine derivatives.

During the past 40-50 years an in depth study of benzodiazepine derivatives has

1% during the

occurred, starting with the discovery of chlorodiazepine by Sternbach ez a
1950’s. There are approximately 50-60 benzodiazepine derivatives in medical use today
with their primary use in the treatment of anxiety, but are also classed as
anticonvulsants, sedatives and muscle relaxants. They mainly act by binding to a
specific regulatory site on the y-amino butyric acid (GABA,) receptor therefore
increasing the inhibitory effect of GABA®" ©. All benzodiazepines and derivatives
contain a seven-membered heterocyclic ring system which is bent® which has been
shown to be essential for activity®.

A number of benzodiazepine derivatives have been developed by only replacing
functional groups. This alteration has led to the synthesis of drugs which have an effect
on the CNS, as well as having a low toxicity. Examples are shown in figure 1.2.11.
Diazepam has been found to possess anxiolytic and muscle relaxant properties, while
nitrazepam is an anticonvulsant and hypnotic agent. Oxazepam and Lorazepam are both
anxiolytic drugs, while temazepam is an anxiolytic, sedative and hypnotic agent. Four
main substituent groups have been found (chloro, hydrogen, nitro and hydroxyl) that

can be modified without losing much activity in relation to benzodiazepine derivatives.
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Figure 1.2.11. Benzodiazepine derivatives possessing various biological properties.

Anthramycin (figure 1.2.11.1.), reportedly a potent antagonist of CCK in mice®, is

produced by Streptomyces microorganisms and has been to found to reverse CCKy
induced satiety and displace '*’I-CCKy binding in different brain regions (mainly in the
cortex).

Asperlicin (figure 1.2.11.1.), isolated from Aspergillus alliaceus, was discovered whilst
analysing microbial broths using a radioreceptor assay®®, showing selectivity for CCK4
receptors. This naturally occurring 1,4-benzodiazepine antagonist, which has around
300 times more affinity for pancreatic and gallbladder CCK receptor over proglumide
(ICso = 1.4 uM — pancreas binding), was an important discovery as it has since led to

potent and specific CCK4 and CCKp receptor antagonists.
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Anthramycin Asperlicin

Figure 1.2.11.1. Anthramycin and Asperlicin: naturally occurring

1,4-benzodiazepine derivatives.

Although modifications of asperlicin were tried and failed®’, due to low oral activity and
compound potency, L-364,286 (diazepam like structure linked with a 3-amino group)
was synthesised successfully based upon the structural make up of asperlicin. Further
optimisation of these CCK, antagonists led to the extremely potent and orally active
devazepide (figure 1.2.11.2,, ICsp = 0.1 nM inhibition of "P’I-CCKy rat pancreas
binding) which is also known as MK-329 and L-364,718 and has a longer lasting
efficacy in vitro and in vivo and has more than 1000-fold selectivity for the CCKa

receptor over CCKg.
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1,364,286 Devazepide
Figure 1.2.11.2. L-364,286 and devazepide: 3-amino-1,4-bezodiazepine derivatives.
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Devazepide, which shows selectivity for CCK over CCKg receptors (but still a potent
CCKg antagonist), had been stated® to be a selective antagonist possessing the effects
of CCKj (Sincalide) on the intake of food®’ and to possess potent blocking activity in
different tissues’’, such as the antagonism of pancreatic amylase secretion (2 million

times more potent compared to proglumide).

1.2.12. Ureidobenzodiazepine derivatives.

Compound L-365,260 (figure 1.2.12.) is a highly selective CCKg receptor antagonist in
rats, mice and humans (80 fold greater affinity for gastrin/CCKpg receptors over
pancreatic CCK,)"', that was developed by Merck scientists >, which contains a
benzamido urea linkage. It has been shown in general that by replacing the 3-amino
linkage with a benzamido urea that a large increase in CCKp affinity over CCKx
affinity occurs. Due to there being stereochemistry at the C-3 position of the
benzodiazepine ring of this compound (and related derivatives), the (3R)-isomer tends
to be more CCK 4 selective compound to the (35)-isomer which is prone to be CCKg

selective.

¥ e (3 S S
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L-365,260: CCK-selective L-365,260: CCKp-selective
(35)-Isomer (3R)-Isomer

Figure 1.2.12. L-365,260: isomers of the ureidobenzodiazepine deriviative.
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Singh” synthesised, optimised and biologically evaluated a series of 3-amino-1,4-
benzodiazepine-2-ones based around L-365,260, most of which showed good CCKg
binding affinities with ICsy values in the nanomolar region. One particular compound,
racemic 3U (figure 1.2.12.1.), which is similar to L-365,260 (methyl group in the meta
position of the phenyl ring) was found to be the most active compound in the series for
both CCK, and CCKg receptor subtypes (ICso = 8 nM and 70 nM respectively), but was
more potent towards the CCK, receptor. It was concluded that by removing the urea

functionality (as seen with L-365,260), activity is greatly enhanced towards the CCK,

O
‘e

Figure 1.2.12.1. 3U: a potent CCK 4 3-amino-1,4-benzodiazepine-2-one antagonist.

receptor subtype.

An investigation into whether the satiety response to CCK is mediated by CCK, or
CCKg receptors was carried out by Kubota ef al.*° using and comparing devazepide and
[-365,260. The latter of these was found to be in excess of 100 times more potent in
increasing feeding frequency and preventing satiated rats, indicating that endogenous
CCK causes satiety via interaction with CCKg receptors in the brain. A major concern
with this compound was that it had limited oral bioavailability due to its low aqueous
solubility and bio-distribution’*. During a phase I clinical trial using mice, a very low
brain uptake (<0.8% dose/gram) after intravenous injections was shown.

Merck scientists tried to overcome this problem, by developing a second generation of
compounds ”° based around L-365,260. One amidine derivative L-740,093 (figure
1.2.12.2.), was found to be extremely potent and showed around 100 times better

aqueous solubility (as HCI salt) than the parent molecule. It showed high CCKpg/gastrin
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