CHAPTER I

The term epi ollective designation for

a group of centra. (CNS) disorders having

e ——
in common the regﬁﬁﬁi!'# e udden and transitory
episodes seizu | \\\h henomena of motor
(convulsion)y, » psychic origin. The
seizures are with abnormal and
excessive disch; which can be recorded
on an electroence and Schleifer, 1990).

Most estims “v;ﬂfuﬁv' ence of epilepsy falls

within the~nar? ; fyzand six cases/1,000

population. Howéger, I U ower ( .5/13&00) or higher(15-30/

-

1,000) prevalenc‘ iﬁures hdve been reported also (Chan,
e

1992). T% uﬂg ﬁnimﬂgﬁihndren than in
AR SRS NI nenay

The International Leagué Against Epilepsy(ILAE),
through its Commission on‘Classification and Terminology;
adopted an International classification of epileptic
seizures (ICES) in 1981. The classification is based on
clinical manifestation together with ictal and interictal

EEGs. They'are divided into 3 groups, namely partial



seizures, generalized seizures, and unclassified selizures.

Paxtial seizures have clinical or EEG evidence of
a local onset. The .abnormal discharge usually arises in a

portion of one hemisphere and may spread to other parts of

the brain during ‘%g’ E Partial seizures are

subdivided into partial seizures, (b)
—

complex partia tial seizures leading

secondarily to

: Generaldzed ‘es b \\3 idence of localized
onset, the clini i fests ’ S arnc
: \
, A COoat he

~abnormal electrical

discharge give ocus of onset of the

: :
abnormality. General" g —se es are subdivided into 6

types: (a) absence ical absence seizures,

a2 -
(c) clonic seiz Jg, (e) tonic-clonic

onic gaizures (Chan, 1992) .
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more than one neurophysiological and biochemical mechanism

seizures (grandiﬂal),.:--

for seizure disorders(Chan, 1992;Palmer and McTavish, 1993).

However, it has been shown that convulsions arise
when there is an imbalance in two principal

neurotransmitters in the brain ;3 L-glutamic acid, an



excitatory neurotransmitter, and gamma-aminobutyric acid
(GABA), an inhibitory neurotransmitter. The concentration
of these two amino acids are regulated by two pyridoxal 5’-
phosphate-dependent enzymes; L-glutamic acid decarboxylase,

which converts glutamate to GABA and GABA aminotransferase,

which degrades GABA \;,\ ’ ic semialdehyde. When the
o
concentration i

in the brain,

7 | . -‘
Sympto gpf._f 1 result from brain tumors,

3?&; 1 1 multiple sclerosis,

of tn;Muoiﬁln below a threshold level
L : y

syphilis, cer

.

Buerger’s dise

sunstroke or hea ac e inm ication, lead poisoning,

'mplicgaed excitatory amino
acids, such as i 8 uﬁamate id the aetiology of epilepsy.
These amiﬁiuﬂsill ﬂengnWﬂnrljlitters involved
in mediatdi v i gﬁ’t T 3 18 Nﬁ here‘ are 5
speciﬂﬁﬁﬂgﬁﬁt }[ﬁe’jc najm ﬂcids bind:
N-methyl-D-aspartate (NMDA), quisqualate (AMPA), kainate,
L-APA, and metabotropic receptors. At present it is the
NMDA and AMPA receptors which are believed to be important

in the initiation and propagation of seizures (Palmer and

McTavish, 1993).



Nowaday, many drugs have been wused to control
seizures in epileptic patients. They belong to several
chemical ,8Structural types which are nbarbiturates(l),
hydantoins(II), oxazolidine-2,4-diones (III), succinimides

(IV), benzodiazepines (V), acylureas (VI), amides (VII),

’/&gines (IX), and valproic

;’-"/"“"-*
The i ¢ \‘ﬁCT\; gs  would obviously

»\\'

-control seizu C " patients, but they

sulfonamides (VIII),

‘acid (X)(Figure 1

suppress all s ny unwanted effects.

Unfortunately, ly not only fail to

frequently causefside ;‘ﬂf th.' *ange in severity from

(P LE s
-minimal impairments '55_

e J-' ., - - -
hepat i “a T ‘jrtlll a demand for

.n1, IS to death from aplastic

‘anemia or

e v L .
‘new antiepilept Lilve anticonvulsant
¥

effects and les%ﬂtox1c

ﬂw ’Jmnrﬁ y] ﬁ'ﬂﬂj ais are currently
preclini o & | ¢§ e 1 of these
will ﬁlﬁiﬁﬁm ﬂﬁ in n ad 1t10ns to the
neurologist’s pharmacological armamentarium. These drugs

are organized according to presumed mechanism of action as

described below.
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anticonvulsant agents



A. Drugs whose anticonvulsant profile are similar
to phenytoin.

’

Examples of such compounds include Zonizamide

(XI), Denzimol(XII), Nafimidone(XIII), CGS 18416A(XIV),

//VI) s Topiramate(XVII),

Oxac eplne (XIX) (Figure 2)

Lamotrizine (XV) ,

Flunarizine (XVIII

(Rogawski and Po{

)

Topir : .ﬁﬂ_» mate substituted
monosaccharide 3'\\\3 stinct from other
anticonvulsant . ‘ \ as a reasonably high
potehcy in the maXi ro ock “st but is negatively
less toxic. Because ’;; 517;: st;uctural complexity of

Topiramate,

< v,at.ives had been
synthesized, s

hls compound also

mAR required for

1) ?lﬁllj‘wmﬁ’ﬁm,dif{?ﬁ;;lii
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activifly, and since there are anticonvulsant sulfonamides,

showed 'signifiiﬂht activity. The

such és acetazolamide (VIII) which inhibit the enzyme
carbonic‘ anhydrase (CA), these sulfamate derivatives were
also tested for their ability to inhibit carbonic anhydrase.
The results demonstrate that Topiramate is a relatively
weak inhibitor of erythrocyte CA , while McN-5762 is a

moderately potent inhibitor (Maryanoff et al., 1987).
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Figure 2. The chemical structures of drugs whose

anticonvulsant profile is similar to

phenytoin.



Since the only well-documented biochemical effect of
acetazolamide is inhibition of caA , it has been
demonstrated that the mechanism of its anticonvulsant
action (as well as the other sulfonamide CA inhibitors)

is through inhibition of this enzyme in the brain. The

graln CA is carbon dioxide
use the anticonvulsant

consequence of inhibit

accumulation, whi

effect of this dr

diated inhibition
in "CNS.
onvulsions arise when
there is an im , ino Ee : incipal neurotransmitters

in the brain acid , an excitatory

neurotransmitter bit.o

neurotransmitter.

When  the f&ﬁminishes below a

threshold levem in e con@;lsions begin. Since
L-glutamic acid# 4s converted to GABA by L-glutamic acid
decarboxy@wm&lm NEL) Dedsea o sucotnic

semlaldehyde by GABA am(notransf%'as &I the brain

ann BN U LI

1nact1vate GABA-T. These compounds are for example ,

drugs that

Vigabatrin (XXI),vand Stiripentol (XXII). Vigabatrin is a
specifié, enzyme-activated inhibitor of the GABA catabolic
enzyme ,GABA-T. The drug becomes covalently linked to
GABA-T at its active site and thereby causes an

irreversible inhibition of the enzyme. Another approach



for increasing the brain GABA concentration is to use
drugs that act as agonist of the GABA receptor-Cl-channel
complex, such as Progabide(XXIII), and SL-75102 (XXIV)
(Figure 3). Both compounds are highly specific for the

GABA receptor system and do not significantly influence

GABA synthesis , uptake (Nanavati and

Silverman, 1889:3R ! | 19380).

C.

receptors.

e physiology and
pharmacology of excif: "_gﬁa -.;: d transmitter systems
have highlighted rof excitatory amino acid
receptors as atapgéet for anti :drugs. The amino

acids glutanat® ' 'Y long been known to

excite ﬂeuronsiﬂnd cause convu sive'lgtivity when applied
to the ebral‘ﬂrtex. € ible to classify
excfc.a’c.oryF11 uﬂ: ijiﬂ ﬁéj.jﬂ% using these
pharm i "{glntif ied by
the ailﬁj aq?j Jimrgﬁft TIEETQ isqualate,

kainate and NMDA.It is now apparent that the NMDA receptor
plays a critical role in many types of seizures.
Observations suggested that antagonists of the NMDA
receptor could have potential utility in treatment of
epilepsy. Drugs antagonising NMDA receptors can be

classified 1into 2 types :(a) competitive antagonists, eg.
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uctures of drugs which enhance

GABA-mediated inhibition in CNS.



11

APV (XXV) , CGS37849 CXXVI) CPP(XXVII) , and NPC 12626
(XXVIII> and (b) noncompetitive antagonists , eg.
Phencyclidine (XXIX) , ketamine (XXX), and MK-801 (XXXI)

(Figure 4).

D. Drugs pectrum of :anticonvulsant

ractivity.

Ex ' i‘y ss include Felbamate

N\

prodrug refers to a

(XXXITI), LY201 A (XXXIV) (Figure 5).
loping drugs is +the
design of

pharmacologically ipound that is converted to

-

= i y
R e L et - ]
an active drug e > ¢ piotransformation or
- IV

a nonenzymat l‘? prodrugs has been

utilized to J@ercome 03 'probledm of drugs such as

N uﬁiﬁﬂﬂmmﬁ"
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anticonvulsant drugs since it has a broad spectrum of
anticonvulsant activity. Additionally it is well tolerated
in man and toxic side effects are rare in clinical
practice. However since valproic écid is an organic
acid, it can cause gastric irritation if it is orally

administered. To overcome such undesired effect, valproic
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Figure 5.

The %hemlcal strgejures of drugs with a novel
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acid can be prepared in prodrug form. If 2-propylpentanoic
acid (valproic acid) is prepared in the form of
2-propylpentanal , it can possibly be designed in many
‘prodrug forms such as Schiff base , oximes , acetals,
e (Figure 6) (Silverman, 1982).

.,

There en,an Ligation indicating that
)

oxazolidines and thiazoli

) (Figure 7) were

-metabolically con P

\(’-':cid. Proposed pathway

N
\

‘W\ gure 8 (Vicchio and

for the ~enzy. i; e ! }\ 2-propylpentanal
diethylacetal
Callery, 1989).

Since _acetals are structurally
resemble to 6y 1ls, i‘of valproic acid in
cyclic acetaliorm su: fx{mtyl)-1,3—dioxolan—
4-ylimethanol QELXVIII) (Figure 9) mJD also be candidate

substrate ijJ‘s,‘EjnwEJ {Wﬂ ’Tﬂ ion (Vicchio and
) . e

Callery, . Moreover, this would enificial to its

PRI ITH AN NN -

investiigation indicating that compounds of 2-substituted-4
-hydroxymethyl-1,3-dioxolane (XXXIX) (Figure 9) possessing
muscle relaxant activity when large doses were administered.
Small doses, such compounds protected animals from the
effect of lethal doses of strychnine and metrazol
(pentylenetetrazol). The paralizing action appeared to be

optimum if a total of 6-8 carbons was attached at position
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2 of compound XXXIX,comparing with compound XXXVIII, which
has a total of 7 carbons attached at position 2 (Berger,
Boekelheide and Tarbell, 1948; Boekelheide et al., 1949;

Donahoe and Kimura, 1968).

When the hydrc up of compound XXXVIII is
replaced by a sulfamate gives an alkyl sulfamate

Ty | dioxolan-4-ylimethyl
=

k esemble to McN-5762

derivative,

sulfamate (XL
(XX) which pos convulsant activity.
tructure of compound
XL . it s expe

omising anticonvulsant

activity since 3 pharmacophores , namely

valproic aCidalz ywethyl-1,3-dioxolane
and alkyl &if_ T B }idually possesses
: - 2 ;

o
tiVl (Figure 10). ]

anticonvulsant

ﬂummmﬂmnime b
"y W’Ta\ﬁﬁﬁ%ﬂﬂm‘?ﬂmﬁﬂ

The synthetlc approach for E2—(1—propy1buty1)-

1,3-dioxolan-4-ylimethyl sulfamate is shown in Figure 11.
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