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Subsequently, in studying a certain number of substituted

acylureas, they defined structure-activity relationships in this series.
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In the aliphatic series it is the acids possessing about 7 carbon
atoms which confer the maximum anticonvulsant activity. The
anticonvulsant activity is reduced property gressively as the molecular
weight is increased, while conversely, hypnotics activity develops. The

most active compound is 2-ethyl-isovalerylurea (Spielman, 1948).

In the aromatic s tituted radicals modified its

properties in the follow

Consideration 1 of acetylurea indicates

four positions at least whi different radicals.

PRy = '* f_-"__-"_—__.\:“' ea (phenacemide) is

i
e

obtained which po%sse aximum - activity mowards all types of

experimental eﬁle tic seizures-electrically or chemically induced.
U

AN NE T
increaselé;f % ’:-lcé{aﬂ Iﬁ %l%ﬁ Si] ﬁ aﬁﬁ‘ﬁﬁtaﬂgl activity is

If Ry = C¢Hs, Ry = CH3, R3 = Ry = H, sedative properties are

increased, but not anticonvulsant activity.
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If R, = C¢Hs, R, = R; = H, Ry = CHj, anticonvulsant activity is

reduced.

If R, = C¢Hs, Ry = H, R; = Ry = CHj, antipentetrazol activity

disappears.

If Ry = C¢Hs, R \:;'f. Vyﬁ H, (ethylphenacemide),
sedative activity INCreasgsy-tie-com e in relation to electrical
seizures but is less actiy

IfR, =R, = tically formed by opening
of the phenytoin ring , all activity disappears.
This demonstrates that ~ rgo a transformation into

diphenylacetylurea.

On the other hand, 1t 1s not concervanis hat a cyclization of
phenacetylurea into mone place; for phenacetylurea

does not possess the sp'ectrum of antlconvulsant activity of the hydantoins,
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if it is replaced by a cyclohexane or a thienyl group, then activity again

disappears.

The two compounds endowed with the greatest activity,
experimentally and clinically, are phenacetylurea (phencemide, Phenurone®)

and phenylethylacetylurea, ethylphenacemide, Pheneturide®)
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Pharmacology of Phenacemide.

Introduced in 1949, phenacemide is the straight-chain analog of

5-phenylhydantoin, the chemical structure is an acylurea anticonvulsant.

Pharmacokinetics.

~Z.

1. Drug concentratione q

mcg/mL have been
reported effective 1 It has been suggested
that trough plasma levg ter correlate best with good

seizure control.

2. Absorption

Phenac%idel almos cly

intestinal tract. FTPeak asma levels oogur 1 to 2 hours following admini-
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Y
absorbed form the gastro-

stration.

The volume of distribution in a single subject was calculated

as 1.51 L/kg
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4. Metabolism.

Phenacemide is extensively hepatically metabolized with
virtually no unchanged drug eliminated in the urine. Biotransformation

includes para-hydroxylation of the phenyl substituent by hepatic

microsomal enzymes. Although @ hgtabolite of phenacemide has been
ng. \ / ntity of the metabolite and
its contribution to efficaey=have nof whed Studies in rabbits
have shown hydroxyla#® cleus of phenacemide
followed by methylati f ‘, ‘ and hydrolysis of the
ureide group. Aren e been proposed as

responsible for the s ennde since they bind

)
s ﬁlf-life of phenacemide

Y
In Iimitﬁ nu
has been calculated as¢22 to 25 hours, , Minimal amounts of unchanged

drug are clirf HEIN BT WIART vieter o 2o

phenacemide is excreted in bredst milk. Because of the potential for

serious %Mt;] ﬁ ﬂem um rl’lMcElq ﬁdﬂ whether to

dlscontmue nursing or to discontinue the drug, taking into account the

importance of the drug to the mother.
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Clinical Applications.

Phenacemide is used only in the treatment of severe epilepsy
previously unresponsive to safer anticonvulsants. It is particularly useful

in mixed forms of complex partial seizures. Because of its potential for

toxicity, its use is restrict V ﬁtients unresponsive to other
anticonvulsants. = | /
=
/ * T——

Mechanism

. o R S A .
the tonic phase of elect#os a(?p ced Seizures. Phenacemide prevents

A2

or mitigates pentylenetetfazol=inducet In comparative tests,

phenacemide is as effect: '_—gj{;ﬁé)/‘{‘; gotive than other anticonvulsants in

the treatment of Polipiex—partial—seizucsnduced by low frequency

3
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times daily. The dosage may be increased by 500 mg weekly until seizure

stimulation of the cexﬂra oo

control is obtained. Although most patients respond to total daily doses of
2 to 3 grams, some patients have required as much as 5 grams daily.
Pediatric doses for children 5 to 10 years of age are approximately one-

half the adult dosage at similar intervals. Because phenacemide has the
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potential for serious toxicity, it is recommended that the dosage be held to

the minimal amount required to produce a therapeutic effect.

Cautions.
Psychic changes including jpersonality disorders and psychosis
have been associated with the use’ @mide. The drug also causes
. . . 7- . . !-‘ ) . e
blood dyscrasias, primasy=ieukopes wﬁ of patients Other side

effects include gastroi

dizziness, drowsiness
pain. Reactions of apfdiésgucrafic natures including hepatitis, nephritis,
and aplastic anemia, fappear te-be mere, frequent than with other

antiepileptic drugs.

General Methods for ¢ j-r-_’___ ations of Intermediates and

the Final Produc¢; Unsaturaied I Propylpentanoyl) urea

Analogues). B
¢

D
For ﬂ%ﬁzsnﬂﬁi edE_ll_-: f;]ro‘if)ylpentanoyl) urea
wor g N QTP R TR T

compounds represents many types of organic compounds i.e. monoalkyl
diethylmalonate, dialkyl diethylmalonate, aliphatic ester, aliphatic
carboxylic acid, acyl halides and acylureas. General methods for synthesis
of these types of organic compounds are deseribed as below (Morrison

and Boyd, 1987).
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1. Synthesis of acylureas.

Acylureas are synthesized by acylating urea with acid chloride.
There are two methods which are used interchangeably with little
difference in yield. In the first method, dry urea method, an acid chloride

are allowed to react with urea g the,absence of solvent. Reaction begin

added to urea in re 7. ..\, \,‘ conc. sulfuric acid as
. ;_ \ slman et al. (1948) found
that it is not necessaryfto lise fthe fra e . acid as catalyst in this

method. In 1992, J
AN

urea using benzene methiodintl :' ht'o \- tassium carbonate.

catalyst (Stugon et a

zed N-(2-propylpentanoyl)

0)
14 "'NHZ + HC1

2. Synthesis pf acyl chloride, ,

AUYINYNTHYINT

A. qu"he use of thionyl chloride. o,

ARIANN I 1R1INYA Y

Acyl halides are invaluable acylating reagents and their
preparation is therefore of great importance. The conversion of a
carboxylic acid into the corresponding acyl chloride is usually achieved by

heating the acid with thionyl chloride.
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RCOOH + SOCI, RCOCI + SO, +HCl

This reagent is particularly convenient as the by-products

of the reaction do not contaminate the product, and excess thionyl chloride

HCOO I " \ SO, + 2HCI

1s"the preferred chlorinating

agent for aromatic acids y on-withdrawing substituents,

A BV Vow- FECREEEETE 3 SN 5 COPm e T M e e -
......

and which do not ;:?-

RCOOH + PE ———yRCOC] + POCl; + HCI

ﬂuEl’J‘VIEJVﬁWEJ\’lﬂ’i

lic acid.

aﬁ"i"ﬁ'@“ﬁc%r” i Anenay

A. Oxidative methods.

Saturated primary alcohols are readily oxidised to
aldehydes, which in turn are further oxidised to monocarboxylic acids

having the same number of carbon atoms.
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RCH,OH —— RCHO — RCOOH

The reaction is frequently effected using alkaline
potassium permanganate solution. Aqueous sodium dichromate/sulphuric

acid mixtures may be used, bu ways satisfactory because of the

attendant production of a sters

ttached to an aromatic

system is a freque ¢ method  for “the preparation of the
corresponding carboxydic a€id. / The Conversion can be accomplished most
readily in the laborato sing either a solut u sodium dichromate in

concentrated sulphuric dcid ¢ 1eous ' potassium permanganate. the
method is applicable to thesee case w 1vating groups are attached to

the aromatic system, since é,ﬁ,t render the.ring susceptible to oxidative
cleavage. )
E Vs 0

7

f}rR e e ArCOOHm

AUYINYNITNYINT

e hydrolysis offnitriles.

QW']ﬁNﬂ‘mJ A1INYAY

Since nitriles are readily available from the interaction of

alkyl halides with sodium or potassium cyanide in aqueous alcoholic
solution, or from the Sandmeyer reaction, their hydrolysis to carboxylic
acids i1s a valuable synthetic method. Aqueous alkaline or acidic

conditions may be used. the reaction of proceeds via the intermedaite
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formation of an amide. Experimental conditions may be selected to

interrupt the hydrolysis at the amide stage.

"OH/H,0
R—C=N —» RCONH, ———» RCOO" *NH3

coarsely powdered soli 2 rnative procedure of

passing dry carbor V T eagent solution may

r l
give rise to the fo on of ketonic by-products-by futher reaction of the

e u%ﬁﬁ‘?‘r‘%‘w Tulib)
MR TDIUR I IAHIRE

l H,0"

RCOOH

111902044
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D. Methods utilising diethylmalonate.

A well-known malonic ester synthesis is a powerful
synthetic tool and is usually employed to obtain carboxylic acid such as

RCH,COOH or RR"CHCOOH.

g-hydrogens that are

particularly acidic : groups, when treated

with sodium ethoxi nic ester is converted

'.\
\

ethyl alkyl malonate, often

largely into its salt, sod of this salt with an alkyl

halide yields a substi
called and alkylmalonic

CHz(COOCZHs)Z :;y'i__ I N A s B ‘ﬁ_-.-"‘ ' OC‘7H))2 7HSOH

stronger acid m 0 omalom&ster weaker acid

ﬂ‘LlEJ’J NUNITNYINT
ST

Ethyl alky
Alkylmalonic ester

This reaction involves nucleophillic attack on the

alkylhalide by the carbanion, CH(COOC,Hs), + Na'X’, and gives highest
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yields with primary alkyl halides, and is worthless for tertiary alkyl

halides.

The alkylmalonic ester still contains one ionizable

hydrogen, and on treatment with sodium ethoxide it, too, can be conveted

R;CH(COOC,Hs), * Na*O€#; —=Na “CR(COOC;H;s), * C,H;OH
R,X

\ OOC,Hs), * Na' X

) alomc ester

The acidity 7,08/ aic  ester thus permits the
S T ,'-.*_
preparation of substituted malonic esters confaigiug one or two alkyl

groups. Two identi {i al 0 s] ed on to the a-carbon
2 i

atom in a one-step ope;ag)n by using @)roprlate proportions of reactants

o obain disuffi bl %&q INEINT
o W bl QHBATNYN Y

The monoalkyl and dialkyl malonic ester may be
converted into the corresponding monocarboxylic acid by two different

sequences |
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: C
Lol 2/ \CO H ecarboxylation

R, ,CO:CoHs H

&
RSN

R/
C

Rz/ N\

CO,C,H; CO.H

dealkoxycarb 2 \\ hydrolysis
J 2= OOKGyE

caline “hydrolysis of an alkylmalonic ester

followed by careful acidfication‘at 0 ° he alkylmalonic acid. The

alkylmalonic acid$ Zumdergo deca 7 ofl | heating  under acid

condition thus proviﬁlg a conv ynthesis a mono or disubstituted

AU INENTNEINS
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by-products, since it is most frequently carried out at high temperature

acetic acids.

(150-250 °C). Toussaint et al., (1986) have recently reported a novel
catalytic decarboxylation of malonic acids under mild conditions. This
simple copper (I) catalyzed reaction affords the corresponding

monocarboxylic acids in good purity and nearly quantitative yields.



39

2.2. The decarbalkoxylations of germinal diesters by
heating with water-dimethylsulfoxide (DMSO) and/or water-DMSO with
added salts such as NaCN, NaCl and LiCl is a convenient preparative
route, leading to esters. The esters undergo hydrolysis or refluxing under

alkaline condition to give carboxylic acid.

R, R;C(CO,C,Hs ™ # R ,R,CHCO,C,H;

However, the isolat%ﬂ e Bac2 mechanism is

compettitive. ~ Figurg .9 presents  the mechanism for this route.

Intermediates ﬂ wa/%ﬂommqlﬂ ?pected to undergo

rapid hydroly51s in H,O-DMSO (Krapcho etal., 1978) os
ARIANNTUARTINETIRE
Most monosubstituted malonic esters hydrolyze with acyl-oxygen
clevages (Bac2) via presumed tetrahedral intermediates. However, in
disubstituted malonic esters the Bar2 route can eclipe the usual Bac2

pathways.
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O
I~ i
Rlec—"C—OR3 —B'—? R}RzC'—C_O 5 R3CN
AL
COOR; ) COOR;

CN -~ concerted ?

Figure 8. The '; aniSHT-pathway—of —ester—hy oly51s with alkoxyl-

oxygen cleavag

ﬂﬂﬂ?ﬂﬂﬂ’iﬂﬂ’]ﬂ’i
ﬂma\mmumwmaa
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b 03
-
R1R2C — ==l '—B——2> RIRZ(I:‘ ——CI —OR;
AC
R3O G 5 _ R302C CN
CN '

R;OH * CO; * CN “vom

Figure 9. The mechanism pa or hydrolysis with acyl-oxygen

g aneninens
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cle
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Krapcho et al., (1978) have been reported the
synthetic applications and mechanism studies of the decarbalkoxylations
of germinal diesters effected in DMSO by water and/or by water with
added salts. The certain activated esters such as CgH5CH(CO2C;Hs),
decarbethoxylate on being refluxed in wet-DMSO. Monosubstituted

diesters such as CH;CH,CH(€03;G,Hs), undergo a much slower

Qed diesters (C,Hs),C

(CH;),CHCH(CO,C;

(CO,C,Hs), undergo ylations.on being heated for long
periods in water-D v addition of alts such as KCN, NaCl or
LiCl to water-DMSO 1t gt ances he decarbalkoxylation esters

reactive substrates such s diethyldiethylmalonate longer heating must be

employer because of the lowerbs it of DMF to that of DMSO (

A‘I onocarboxyh%;ster 1S hydrolyzed to a carboxylic

acid and an aﬂﬂu &Ip%l%l ﬂx%l@w ﬂtﬂaﬂ @15 acid or aqueous

base. Under aﬂéalme conditionsy of course, the carboxyligacid is obtained

as its Sa wn’lla\a ﬂﬁ@.ﬁ@uﬁiw&m& ﬂl@eﬂl acid.

Base promotes hydrolysis of esters by providing the

strongly nucleophilic reagent OH . This reaction is essentially irreversibly,
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since a resonance-stabilized carboxylate anion shows little tendency to

react with an alcohol.

7 ' 0

R—C—OR + OH —> R — R—C{ e + ROH
Ester ) = Salt Alcohol
- m of the hydrolysis of an ester
is described as follo \ g éttacks at the carbonyl
carbon and displaces;, \ 0 say, reaction involes
cleavage of the bond Between @ \ acyl group, RCO-OR’.

|

Attack by hydroxide ion o’ rbon does not displace alkoxide

ion in one step, but'fa h the ﬁ‘ ediate formation of a
tetrahedral compo wid. fensfer from carboxylic

acid to the alkoxide J. the resulting products carboxylate anion and

ol HUGINYNTNYINT
O N A -

also by dtid. Acidic hydrolysis is reversible and hence the mechanism for
hydrolysis is also-taken in the opposite direction-the mechanism for

esterification. Any evidence about one reaction must apply to both.

H+

R,COOR + H,0 R,COOH + ROH

H+
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The mechianism for acid-catalyzed hydrolysis and esterification

is contained in the following equilibria :

Al I
AULININTN ﬂ’a‘
AN TUNNINETA Y

R,COOH
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Mineral acid speeds up both protonating carbonyl
oxygen and thus rendering carbonyl carbon move susceptible to
nucleophillic attack. In hydrolysis, the nucleophile is a water molecule

and the leaving group is an alcohol ; in esterification, the roles are exactly

reversed.

These reactions..ar
pathway of unsaturated—=N-(2*propylpentanoyl) urea analogues.
Nevertheless, most of thefSquire, some adaptations in order to acquire
an appropriate conditi

methods are describedss

9
.
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