The term anxiety.i fele! ; ms and characteristic behaviors.

The subjective feeling® consies o | 3 \ﬁgf:ar, worry, and difficulty with
thinking or concentrating /Thess eelings . ually a panied by behavioral signs

xtstlessness, and fatigue with
] if adrenegic system in the CNS),

s. Such signs and symptoms of

and symptoms of t

anxiety can be altogether no :llﬁfs'pt priate, ahd beneficial responses to threatening or
tragic situations. Eut amatywke 91 m.and medically meaningful dimensions

when it is inapprapiiate to the situatic unchicnathy die bling. For example, intense

chronically sustained-anxi L "eself or a close relative, such
I L
as a parent or child, can be tmw disabling. Thus the need for diagnosis and treatment is

a function :ﬁamwfw%w ﬁfﬂqﬂﬁwn and the degree to

which they intéfere with other actrvmgs (Smith and Reynard 199‘2,\
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disord@r, agoraphobia, social phobia, simple phobia, post traumatic stress syndrome, and
obsessive-compulsive disorder. Anxiety is also a common concomitant of many organic
diseases such as hypoglycemia, anemia, vitamin B4o deficiency, hyperthyroidism,
coronary heart disease, and mitral valve prolapse. Anxiety may also be a prominent
symptom in patients in many of the other psychiatric diagnostic categories - those with

personality disorders, mood (affective) disorders or schizophrenia. It is important to




recognize that anxiety symptoms are commonly produced or aggravated by a wide variety

of drugs including, notably caffeine, theophylline, ephedrine, amphetamines, cocaine,

thyroid hormones, digitalis, imipramine, indomethacin, baclofen, levodopa, propanclol, as

well as rebound or withdrawal from alcohol or benzodiazepine use, endogenous
and Reynard, 1992).
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The drug in eagh group have many, indication. So there are some problems in
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the dmmry the antianxiety and galming effects.of a newly synthesized novel class of
mr@%ﬁ tnp cuienine 1 the i 1950 sirled th E2biting of  new ea

aﬂm and safe treatment of a variety of anxiety states.The benzodiazepines
have become much-used drug in several therapeutic areas during 20 or more years of
clinical experiences. They are used as anxiolytic, anticonvulsant, sedative and muscle
relaxant. In recent time, benzodiazepines were found to induced memory deficits
(Kulkarni and Sharma, 1990 ; Brioni, 1993). Over a period about 10 years, a large number

of benzodiazepine molecules were synthesized and many of them were marketed for




their different therapeutic uses. A major advance in the understanding of the mechanism
of action of benzodiazepines was the discovery of receptors for benzodiazepines, which
was characterized in 1977 by radio ligand binding studies using 3H-diazepam (Braestrup
and Nielsen, 1982 ; Braestrup et al, 1984). Benzodiazepine receptors are localized in
brain (such as on limbic system, mrhcal association areas, reticular or cerebellar system)
and peripheral tissue (such as he:art H’W

affinity, saturable binding iﬁﬂfﬂrﬁa ba

n muscle). The description of high-

raised the possibility that there
: fnr the b-anzodsusﬂne receptors that could be either
inducing). It has been proposed that agonist differential

might exist an endogene

¥ @2 ‘gqﬁ w3 receptor subtypes may account for the

knowl:s anxiolytics which owe their activity to this

i uutmn"énd mdelr accepted proposal has stimulated
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renewed interest in the ry nfag[ml qﬁmlytms in which the pharmacological profile
is fined-tuned by the mmpcunds‘_aﬂ“ inity ﬁ:ﬁ-f{eoaptar subtypes. The designation @ ,
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wz and w3 reoeptnr fuhtyrpos are replacmg the use of BZ.',’ ' BZ; and BZ, (receptor at
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peripheral sites) , reaéechvaly (Browne and Shaw,1991). ﬁ"@grreiatmn has been found in
animal studies for thé‘) w1 (BZ;) receptors in anrhanxlaty action, memory , and motor
function , whereas the «, (BZ:) réceptors are more involved the sedative action (Smith
and Reynard, 1992 : Kalent and Roschlau, 1989). . The concept hastbeen developed and
is now:widely held that the slde-eﬂaat profilé exhibited by the benzndiai;plnes is a result
of their lack of subtype selectivity. Consequently, it is believed that an agent with

selectivity for one or a specific profile of activity at all three will result in a superior if not

ideal anxiolytic drug .

Radioligand binding has become an increasingly important tool in defining the

potential pharmacological activity of noval chemical entities and in providing structure-




activity relationship. The ligands which can interact with benzodiazepine receptors are
devided into 2 classes.

1. Classical benzodiazepines structure: Diazepam, Lorazepam, Clonazepam,
Flurazepam etc.

2. Non-benzodiazepines structure are identified in at least 9 classes of structure
(Williams, 1983). !
2.1 Pyrazolopyridi

al, 1

(Bare et F
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carboline, thyroxin, nicotinamide, thromboxane A» and substance extracted from human

urine called tribulin (Williams, 1983). More recently, it has been suggested that
benzodiazepine -like molecules exist in the brain, although this remains controversial

(Gardner, 1989).
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Figure |. Structure of non-benzodiazepines.




The ligands which existed for benzodiazepine receptors were characterized into 5
groups according to its pharmacological activity and intrinsic activity (efficacy) (Gardner,
1889 ; Kenakin, 1987).

1. Benzodiazepine agonists : Ligands have maximal intrinsic activity (maximal
response) such as classical benzodiazepine derivatives ( XIV ), CL 218872 ( V1),

Zopiclone (1X) and ZK 934 3

Ligands in this class have pharmacological effect as anticonvulsants, anxiolytics, ataxias,

sedatives according to percentage occupancy of benzodiazepine receptors,




2. Benzodiazepine partial agonists : Ligands have submaximal intrinsic activity such
as : CGS 9896 ( X ), ZK 91296 ( XVI ) and Bretazenil { XVII ) efc. (Haefely, Martin and
Schoch, 1990).
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agonists. The example of ligands in this group are Ro15-1788 { XVIll ) and ZK 93426

A partial agonist muldr

occupied a large pe

anxiolytics. \(. -

( XIX ) etc. Application of these ligands are used for detoxify overdose of
benzodiazepines.
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This group of drug are also display pharmacological activities as nootropics (Brioni,
1893), anoretic agents, anxiogenics or proconvulsants.

S. Benzodiazepine inverse agonists : Ligands were produced pharmaclological effect
which were exactly opposite to those of benzodiazepine (negative intrinsic activity) such
as DMCM ( XXl ), B-CCM ( XXlll ) and Ro 19-4603 ( XXIV ) etc..
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Figure 2. Schematic representation of the relationship between some clinically relevent behaviors
mdﬂudegruofacﬁwﬁmofumhﬂbmzodinu;ﬁmmwptmx. The bidirectional nature of this
continuum of behaviors is illustrated. This scheme is the basis of & working hypothesis which
explains the behavioral profiles of benzodiazepine receptor ligands,
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Mechanism of action of benzodiazepine ligands.

From various behavioral, electrophysiological biochemical and pharmacological data
have demonstrated that the benzodiazepine exert their therapeutic effects by binding to
the specific high affinity receptors in the CNS. In 1978, Tallman and colleagues observed

major inhibitory neurotransmitters)

r benzodiazepines and

benzodiazepines appare' thG 3A activi ‘ liman et al, 1980). This raised
the possibility that the i /AN
benzodiazepine receptrs (or at nine receptors) seem to be
coupled to both the GABA fecénfor (espe ally @ "_“f@dm chloride channel in a
GABA/BZD-receptor/chigride’ che "N show in Figure 3. (Braestrup, 1982 ;

Norgady, 1988 : DeFeudis
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Figure 3. Model of the GABA and benzodiazepine receptor complex ; top is the close state and
baottom is the open state.
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The GABA receptor entity of the complex carries the recognition sitg for GABA,
which recognizes the positive and negative charge within a certain distance in the GABA
molecule. When GABA occupies GABA receptors (Olsen and Tobin, 1990), there is a
conformational shift in the GABA receptor which in tumn increase the affinity of
benzodiazepine receptor and increase the probability that chloride channel wﬂl open,
chioride ions float freely downstream nc‘y{ rom the outside into the cell (Study and
Barker, 1982). The benzodiazepines ai@ cause chloride channel opening
(Braestrup, Schmmchwm} f'e cell a&a-ms_a more negative electric inside and
is more difficult to EM :

channels or to GAR

accured. Remarkably little happens to chloride

-
4
i

alones, when GABA
greater chioride flux thrabighlth, rﬁéumﬂ ‘ ernbtana than before the benzodiazepine was
added alones. Some pa '

on the assumption of 3 binding gﬁ*e"in the J:f‘f"rwt:!uetz;:unm receptor (Fujimoto et al, 1982).
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Ancther model of mechanism harbeeﬁ Weﬂ as the action of benzodiazepine is
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apparented based | qp their dlsplanament nf GABh-n'nﬁmﬂ {GhBA-rnndulln is allosteric

antagonist of GAM rucapturs thaft can 'y me‘benzod:azemne ) After that it

all express much samL :dea as the first model, mogra:iy"’l 98B)
In addlhan.m GAEA, ﬁwemiqthﬂr aaenh f&ml thve bmding of benzodiazepine
agonists to cantrh[‘benzodfaxepfne receptar sites, include barbnturates avermectin (novel

anﬂhaln;g@hqagants].dlphenﬂhﬁanhqm alwma m {Wdhﬂmsﬂgﬁ]
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Epilepsy is a collective designature for a group of chronic central nervous system
disorders having in common the repeat occurence of sudden and transitory episodes
(seizers) of abnormal phenomena of motor, sensory, autonomic or psychic origin. The
seizers are nearly always correlated with abnormal and excessive discharges in the brain

(Rall and Schleifer, 1993). Epilepsy afflicts at least 1% of people worldwide. Epileptic
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seizures are classified into many types according to theirs characteristics . The
antiepileptic agents are classified into 4 groups according to chemical structure (Mereier,
1973).

1. Ureides

- Barbiturates and their structural analogs : Phenobarbital ( XXV5 ), Mephobarbital

(Ve ). | \\w
- Hydantoins and its an"‘iﬁ*m"”{%

- Acylureas : Phenacemide f 3

Benzndiazep@g} prevent the pentylenetetrazol-indice seizures, it is more
prominent than their: modification of the ‘electioshock seizure pattern. In

experimental mod-a%sv* Epilapsy‘, berundlazapmes Eupprtj!éa the spread of seizure activity

produced by c structures but do not
abolish the @aﬁﬂ Wﬂm_ E;rr boII.!llazepam and clonazepam
SUpp! y produce little
or m&mﬁmﬂj’qamm In agreement with these

observations in animals, clonazepam has anticonvulsant activity in patients with a wide
variety of seizure disorders, with the notable exception of generalized tonic-clonic

seizures (Rall and Schleifer, 1993).
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Figure 4. Chemical structure of some antiepileptic agents.
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The undesirable effect of benzodiazepines in anxiety disorder are its hypnotic effect
and its muscle relaxant effect (ataxia). Althrough these ancillary pharmacological activity
are well tolerated by most individuals, the more anxioselective compounds are thus worth
to be designed and synthesized. Some benefit of development of benzodiazepines may
be produced the compounds that effect to the epileptic disorders. Unfortunately, the drugs
used currently not only fail to control \u&zglr/

cause side effects that m@. severity
—

aplastic anemia or hag = 3

vity in some patients, but they frequently

Benzodiazepines Mr choice of anxioselective and specific

-
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anticonvulsant with ﬂ'ua;ﬂ:;ead;tu design and synthesis new ligands for
benzodiazepine r 4 : irab effects. The propose of the existence
of benzodiazepine recep of --r!j'q sorstc - While search for the yet elusive
endogenous ligands contin m pounds with diverse structure have

ural requirements of various

is important to stu% phwiologlml er ; o
benzodiazepine-reﬁepdr binders (agonist, antagonist and"inverse agonist) so that the

- “"“f::@:miﬁmmgﬂm r I
MCR TSN e /b i 1101503

receptors (affinity to the receptors) are: (Forbes et al, 1990)
- Aromaticity of molecule.
- Planarity of molecule (Trudell et al, 1987).

- Size of molecule.
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Since modification of ring C in pys: 704! nhn)&ean explored, therefore changing

the pyrazoline ring to thi

the molecule planarity. of the haw lead, 2:T ,,wﬂmdo{*‘.a-d]-q"mﬂlmﬂ-‘h
one { XXXV ), has so le T ble the iturates, which is expected to

increase affinity to

gL 150

substitution of 2-Thiooxopyrimido-[4,3-d}-quinoline-4-one ( XXXV ) at position 3 with

alkyl group and aryl group and also varies the substituents at position 8,9 with halogen
to increase the lipophilicity of the molecule. The thiooxopyrimidyl oxidation to 2.4-
pyrimidine-diones derivative is also included.

The synthesis approaches for preparation of target compounds was outlined in
Scheme .
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Scheme 1.  Synthesis procedure of 2-Thiooxopyrimido-[4,3-d]-guinocline-4one derivatives
and Pyrimido-[4,3-d]-quincline-2,4-diones.
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