CHAPTERI [

INTRODUCTION

Epilepsy, affects a % of the worldwide population

and the second most cc¢ dgit disorder after stroke, is used
collectively (Chan, 1 Jincly é of syndromes of central
nervous system (CNS) _dise ' 1zed by sudden, transitory,
and recurring seizure in¥¢ o one or more of the following system

motor (convulsion hic. Most investigators
do not include sia _Seizures definition of epilepsy.
Abnormal and excessiveldiseharses in the electroencephalogram (EEG)
nearly always accOmpé _séizlires. | Syn s of the term epilepsy

The International Leagie Against Epilepsy (ILAE), through its

Commission assificatia ' “ar erminology, adopted an

international classification@fepil sgizures (ICES) in 1981. Seizures

are cla551ﬁed onk;he basis of dis oyl features as well as on

{3 (FEG) findings and are

hr ) eﬂ 1994): partial (focal),
1a331ﬁed eplleptlc seizures:

divided broadly T
generalized, and u
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are often acc8mpanied by foca EEG abnormalities. They are subdivided
accor W (simple) or
Wk ﬁoﬁfaﬁﬁ‘ifﬂ’ﬁﬁ’ﬁﬂ dabstl

- Generalized seizures are characterized by impaired
consciousness with clinical or EEG evidence indicating movement of
both hemisphere initially; they are classified as nonconvulsion or
convulsion subtypes.

- Unclassified seizures include neonatal seizures that differ
greatly from those in older patients and often represent the initial



symptom of a serious neurologic disorder. A range of behavior
(including apnea and autonomic phenomena) may be seizures, but not all
are reflected in the EEG findings. Thus, neonatal seizures may be
difficult to diagnose and classify.

In 1989, a more complete description of the various types of
seizure has been provided. The commission on Classification and
Terminology of the ILAE classified the epilepsies on the basis of seizure

type (localization-related or. f/)i and seizure etiology (idiopathic

or symptomatic).
ere classified into four

Epilepsies
types:

- LocaliZatié al,  partial) epilepsies and
syndromes. g

f ulgfﬁqj pryesiseplendariis onina o

2. Syndromercharacterized by seizureg with spec1ﬁc
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4. Frontal lobe epilepsies.
5. Parietal lobe epilepsies.
6. Occipital lobe epilepsies.

C. Cryptogenic.



- Generalized epilepsies and syndromes.

A. Idiopathic (with age-related onset-listed in order of
age).

Benign neoatal familial convulsions.
Benign neonatal convulsions.

_Chlldhood ce epilepsy (pyknolepsy). .
e my f)ny pilepsy (impulsive petit mal of

TCS) seizures on

B

c1p1tated by specific

B. Cafbtglghic or sy ‘ (in order of age).

vasms, Blitz-Nick-

onic-astatic seizures.
nic absense.

1. I}Ionspemﬁc etlology
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b. Early infantile epileptic encephvpathy with
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2. Specific syndromes.

Epileptic seizures may complicate many disease
states. Diseases in which seizures are a presenting or predominant
feature are included in this category.

- Epilepsies and syndromes. undetermined whether focal or
generalized.



A. With both generalized and focal seizures.

1. Neonatal seizures.

2. Severe myoclonic epilepsy of infancy.

3. Epilepsy with continuous spike waves during slow-
wave sleep.

4. Acquired epileptic aphasid (Landau-Kleffner

syndrome
B. With

—
A

which clinical and

zed or focal features.

<
ith sd.. tonic-clonic seizures in
it classification as clearly

any cases of sleep-grand

mal.
- Special .
ed status epilepticus.
ino only-whon/there ia an acute
metabolic or toxi€ uch as alcohol, drugs,

eclampsia, nonketotic o
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epilepsy:r:rf mmﬁﬁ?Wﬂ ﬂ ﬂiﬁm the pathology of
¢ A -
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disease, Alzheimer’s disease, sunstroke or heat stroke, acute
intoxication, lead poisoning, head trauma, vitamin B6 deficiency and
hypoglycemia.

- Imbalance in two principal neurotransmitters in the brain,
L-glutamic acid (GLU), an excitatory neurotransmitter, and gamma-
aminobutyric acid (GABA), an inhibitory neurotransmitter. (Rall and
Schleifer, 1990; Edafiogho, Hinko, Farrar et al., 1992) When the
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concentration of GABA diminishes below a threshold level in the brain,
the convulsion is occured.

There are many common drugs used in the treatment of
convulsion. They may be categorized, from a structural standpoint
(Johnson, 1992;), as follow (See figure 1):

1. Barbiturates
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4. Succinﬂndes
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- Ethosuximid
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5. Benzodiazepines

e.g. - Clonazepam (XII)
- Diazepam (XIII)

6. Urea and monourea

e.g. - Phenacemide (XIV)
- Carbamazepine (XV)
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Figure 1. The chemical structures of some common drugs that
used in the treatment of convulsion.
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Figure 1. (Continued). The chemical structures of some common
drugs that used in the treatment of convulsion.



7. Miscellaneous

e.g. - Primidone (XVI)
- Valproic acid (XVII)

Nowadays, there are several new antiepileptic drugs undergoing
extensive clinical investigation. Some drugs have already been approved

and others are at the awaltlng val in a number of countries. And
these drugs are orgamzed sumed mechanism of action as
described below:

/ ) is a major inhibitory
transmitter in the ! ner system  (CNS). Impaired
GABAnergic functi C izure susceptibility, and
enhancement of G ed 1. : an anticonvulsant effect.
These compound e fforize cample igabatrin  (XVIII), and
aminooxyacetic aci A AY: (XIX igure 2). They enhance
GABAnergic transmis fing GABA level via irreversible
inhibition of GABA tr*“‘ A " ABA-T) GABA—degradmg of

Th N ““wigabatrin has been
demonstrated in Vgous animal'models o epl.@psy The drug has both
antiepileptogenic angd gltlsmzure pr&Bertles in the kindling model, and
recently it ;lbﬁmmﬂ h]pﬁ pal structure and
function iIn ant 1 odel of epilepsy.
Vigabatrin induces a dose-related increasg.in free and tgtal GABA in the
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2) Drugs whose anticonvulsant profile are similar to
phenytoin.

These drugs include Zonizamide (XX), Denzimol (XXI),
Nafimidone (XXII), Lamotrizine (XXIII), Flunarizine (XXIV),
Ralitoline (XXV), Topiramate (XXVI) (Rogawski and Porter, 1990), and
Oxcarbarzepine (XXVII) (Kalviainen, Keranen and Riekkinen, 1993)
(See figure 4).
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2 = gamma-amiioQ

3 = succinic semidldebyde .

4 = succinic acid T T

PLP = pyridoxa
GAD= L-¢g -@r'_

GABA'T = gamma e O
SSADH = succil

ermaldehyde dehydrogenase
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Figure 4. The chemical structures of drugs whose anticonvulsant
profiles are similar to phenytoin.
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Oxcarbarzepine is a keto derivative of carbamazepine. In
experimental models of epilepsy, the antiepileptic profile and potency of
oxcarbazepine as well as its main human metabolite, 10,11-dihydro-10-
hydroxy-carbazepine (HYCZ), is similar to those of carbamazepine and
phenytoin. The antiepileptic efficacy of oxcarbazepine in humans is
most probably attributable to HYCZ (Kalviainen, Keranen and
Riekkinen, 1993).

3) Drugs as ne ,wroplc excitatory amino acid
receptor antagomst

.J

Excitato, may have important
therapeutic potenti nt of several neurodegenerative
disorder diseases. ce 1onofropic glutamate receptors have

The NMD eceptor, one, type of neuronal ionotropic

P amad i - o ) = v ® .
excitatory amino acid rec’g@r = “specifically, it is an integral
membrane protein comprréeﬁl.fff : tion_domains for glutamate and
several endoge bagonist and %-ssubstances, including

glycine and pelyamines.
neurotransmitter g@ama -
neuroexcitation.
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the NMDA reCeptor complex has been followed by the ] ntlﬁcatlon of a
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mer@rane depolarlzatlon and
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Drugs, NMDA receptor antagonists, can classify into four
types as follow (See figure 5):

1. Competitive NMDA recognition site antagonists.

e.g. CGS-37849 (XXVIII), CPPene (XXIX), CGS-
19755 (XXX), LY-274614 (XXXI) (Oinstei et al., 1989; Hutchison et al.,
1982; Bigge et al., 1989).

(XXXII), CPC (XXXIII),
PPA  (XXXIV), - Rogawski, 1992), and

Dextromethophan

2 1), MDL-29-951 (XXXVIIL),
1-687,414 (XXXIX) 6 -D.Qﬁ}f (XL), 1-701,273 (XLI) (Foster and

aed et al., 1991).

ﬁ)mwﬂha novel s ecﬂhnm of anticonvulsant action.
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Although much of the available literature pertams to either
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mediated by many mechamsm

Nowadays, there are many drug possessing a novel spectrum of
anticonvulsant activity (Brodie and Porter, 1990). These drugs include,
CL-218,872 (XLII), Zopiclone (XLIV), Zolpidem (XLV), CGS-9896
(XLVI) (Tomczuk et al, 1991), LY-201116 (XLVII), LY-201979
(XLVIID), LY-201409 (XLIX), Felbamate (L), Gabapentin (LI), D-
19274 (LII) (Robertson et al., 1991), MKI1-203 (LII), MKI1-907




4

OCH;
( XXXV ) ( XXXVI )

Figure 5. The chemical structures of drugs, NMDA receptor
antagonists.
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Figure 5. (Continued). The chemical structures of drugs,
NMDA receptor antagonists.
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(LIV), AHR-12245 (LV) (Edafiogho, Hinko, Chang et al., 1992),
Carbetapentane (LVI) (Calderon et al., 1991) (See figure 6).

Valproic Acid.

Valproic acid was discovered to have anticonvulsant properties
serendipitously. In 1962, Pierre Eymard, a research student at the
University of Lyon, had synthesized series of derivatives of khellin and
used valproic acid as a solvent. ological testing. The solution
|sar Shortly after this, H. Meunier

rties. Meunier realized
immediately tested the
_anticonvulsant. After detailed

dissolved compound
this could not be

studied by Carraz“angdfhis colleat acid was subjected to
extensive clinical ifivestigation before sﬁdlum salt, Epilim, was
marketed in 1967. Sificg'then if has’ widely in Europe, but it

did not gain FDA /ppfoyal fOr the g of absence seizures in

other types of seizures
(Sneader, 1985).

Valproatezsodium sa ) ______._ has a broad spectrum of
antiepileptic act . eful y/ for absence seizure,
especially in case where ethosuximide proves tg be ineffective. It is also

the drug of choice %gamst myoclomc seizure, coexisting absence and
tonic-clonic egll %’ lthough the latter
seizures are ﬁrﬁ g%ﬂl m! ﬁgm 1th and Reynard,
1992). Othet indications for valproic a01d include treatment of partial
seizur 1q1ﬁ P tonic-clonic
seizura ﬁﬂlﬁ Its't 3%&913%&; pﬁﬁs used as the

only drug rather than in polydrug therapy.

Valproate is rapidly absorbed after oral administration. Salts of
valproic acid are converted into valproic acid in the digestive tract. The
time required for absorption is 30 min. to one hour for the tablet form or
the solution, but is much longer (2-8 hours) for the enteric coated tablet.
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Figure 6. The chemical structures of drugs with a novel
spectrum of anticonvulsant action.
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The distribution of valproate is primarily limited to the blood
and extracellular fluid. Penetration of the drug into tissue is very
limited. The apparent volume of distribution of valproate is between 0.1
and 0.4 I/kg. The half-life of valproate appears to be 15-17 hours, and is
independent of the dose administered.

About 90% of valproate is bound to plasma protein, mainly to
albumin. Protein binding of valpreate results in a longer retention of the
drug, and its temporary inactivati y free valproate is available for

i Vi ce %gorm diffuses into the brain.
Valproate can be J!m--;i ys inding sites by substances
which complete for ude fatty acid, bilirubin,
uric acid, and drugs s

Valproate 1 ized before excretion,
only 1-3% of the a dos ; as unchanged drug in
the urine. Four met sathw ave been found for valproate:
glucuronidation, - I
et al., 1982) (See figur,

The main meta olféfﬁocuie" ~valproate is glucuronidation. The
conjugated drug is rapidly-ex in'the
ester of valproatd.i§fot very stable and |
solutions, and cou ' e.) Another metabolic
routes, ®- and @1 oxidat 2 ¢ appear to be of less
importance than glucxal,romdatlon and B oxidation.
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1983). But Yhere are three, different ‘gypothesm p£9posed for the
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- Valproate increases GABA concentration in the brain. Both
by increasing of activity of L-glutamic acid dehydrogenase (GAD) and
by inhibiting of gamma-aminobutyric acid transaminase (GABA-T) and
thereby acts by enhancing inhibition.

41 hydrolyzed in basic

- Vaproate has a direct effect on membranes to decrease
excitability of neurons.
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Figure 7. Metabohc pathways for valproate.
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- Valproate potentiates the GABA receptor such that, in the
presence of this drug, a given release of GABA exerts a greater
inhibitory action on the postsynaptic membrane.

The incidence of minor side effects has been reported; include

The most occur transiently during the early phase of therapy. These

effect can be minimized % using enteric-coated tablets and

valproate alone but hen valproate is add to

phenobarbital. Other rSe-effects seen in a small number
In 1961,

aminooxyacetic aci

nausea, diarrhea, vomiting, fatigue, abdominal cramps, and heartburn.
administering the drug with al. Sedative is uncommon with
of patients, include etite, hair loss, ataxia,
tremor, and rash. / '

Aminooxyacetic

Greig, and Cronin,

‘ sant activity (DaVanzo
i , chemically-, and

They found that the-4=fold increase

i Ekrved 6 hours ijﬁex_m inistered (Wood and
Peesker, 1973) b ’— [y Wwith the walue obtained previously
(Kuriyama et al., earlier work of Baxter
and Robert (1961 he present results indicate*that elevation in GABA

level was ¢ refere 1nh1b1t10n of GABA-degrading
enzyme, g ﬂgw The inhibition of

mammalian enizyme by AOAA cannot be reversed ( allach 1961).

ATl highildid mm RAINYABED w niuc

convulsion at high dose. Tapia R., found that the inhibition of the
GABA synthesizing enzyme, L-glutamic acid dehydrogenase (GAD),
activity was observed when the high level of AOAA was used (Loscher,
1979).

To decrease the side effect, convulsion, from high dose of
AOAA the prodrugs of AOAA were synthesized. The prodrugs would
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be hydrolyzed to obtain sufficient quantities of AOAA to elicit only
anticonvulsant activity in the brain (Edafiogho, et al., 1992).

This research was aimed to synthesize novel imidooxy liked
compounds, containing 2-propylpentamidooxy moiety. The derivatives
as O-alkyl, or O-acyl-2-propylpentanohydroxamate were synthesized as
follow : (See figure 8)

= - C_O-CH,CH )\ (CU-763-1203)

AN -763-1204)
(CU-763-1205)
(CU-763-1206)

(CU-763-1207)

O1-763-1208)

R = Ac¥l é—ocnzcn (C@ -763-1209)

ﬂum%mw )@y

& (CU-763-13L0)
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NO, (CU-763-1212)

0
—é@—NHz (CU-763-1213)

Figure 8. The chemical structures of target compounds in this research.

The synthetic approach for all compounds is shown in figure 9.
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2)SOQ, ,Reflux, HNa;CO;,10% H,0inTHF, ©)Na,CO;,15°C, @) ROH, H,S0,,Reflux, €) S0,Q,,

Be nzoyl peroxide, f) HCI, HNO,, 0-5°C, €)CuCl, HCl, h) NBS, Benzoyl peroxide, i) PCls, A, J) PCl5, A

Figure9. The synthetic approach of target compounds in this research.
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r) H,c—c—o—c—CH, 0-10°C s) a—e—oca,ca, 0-10°C 0-10°C

w ozN—@—e—a,o-w °C V) H,,PdC Etanol

Figure9. (Continued). The synthetic approach of target compounds
in this reseach.
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