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The clinical utility of diols such as me-
phenesin  and  2,2-diethyl-1,3-propanediol
(DEP) (I) has been limited by the short
duration of action of these otherwise interest-
ing drugs. Riley and Berger(1), and Berger
and Ludwig(2) showed that rapid oxidation
of the hydroxyl groups is responsible for this
brief effect. Therefore it seemed desirable to
synthesize structural variants less vulnerable
to oxidative detoxication.

In this study a structural modification was
considered favorable when the compound was
effective against both electroshock and Metra-
zol convulsions at a dose below 100 mg/kg
and had a duration of not less than 3 hours.

Methods. All compounds examined were
administered orally as 5% gum acacia suspen-
sions to Wistar-strain rats of either sex. The
anticonvulsant activity of the compounds was
measured at a predetermined time of peak
activity by the maximal electroshock seizure
test (M.E.S.) of Toman et al.(3), and by
the subcutaneous Metrazol seizure test (Met.)
described by Goodman et al.(4). The ani-
mals were observed before and after the con-
vulsive challenges. Particular emphasis was
placed on detection of motor impairment and
other manifestations of central depression
when present. Dose-response curves were es-
tablished for active compounds whenever sup-
ply permitted. At least 3 dosage groups of 8
animals each were used to complete the me-
dian effective doses (EDjo) by the method of
Bliss(3).

TABLE 1. Effect of DEP Modification on Activ-

ity.
ED:,o =+ S.E. (mg/kg)

Maximal Pe_ak
electroshock Metrazol actmn
Compound seizure seizure (min.)}

I (DEP) 154.4 + 7.7 1552 + 8.4 30
ITa 159.0 + 9.9 2293 = 17.2 30-60

IIb 142.8 +11.4 235.3 = 30.6 30
TIT 120.7 + 9.3 181.0 = 15.4 30-90
Results. Table I shows the effect of modi-

fication of the DEP molecule upon anticon-
vulsant activity. Replacement of one ethyl
group by phenyl (IIb) enhanced the depres-
sant effect. A similar observation has been
reported by Berger(6). In a further varia-
tion, the 1,3-diol arrangement of IIa was
changed to 1,2-diol (III). Although this al-
teration diminished the depressant effect, the
anticonvulsant activity of the new compound
was superior to that of either T or II
(Table I).

CH,
N/

C
cgﬂs/ \cnon

I (DEP)

CH.OH

=\,  CH,0H H

<=\ 0
\ _j/\c/ \_/ \(‘/
R/ \CH20H CH,/ N
II III
a) R=CH,
b) R = C.H;

CH.OH
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TABLE II. Effect of Glycol Substituents on Activity.
OH OH

[
R—C—C—R,

R,

\
R,

——ED;, = S.E. (mg/kg)——

Maximal electro- Metrazol Peak action
R R, R, R, shock seizure seizure (min.)

1 CeH; H H H 300 300
2 ” CH, H H 120.7 = 9.3 181.0 = 15.4 30— 90
3 ” C,H; H H 190.6 + 21.5 173.8 + 22.6 30
4 ” nC,H, H H 250 200
5 ” CeHj; H H 99.0 + 11.1 200 30- 60
6 ” CH, CH, H 121.3 + 20.0 1379 + 234 30-180
7 ” C,H; ” H 119.1 + 11.4 125.1 + 12,5 30— 90
8 7 CeH; ” H 107.6 = 7.5 308.9 + 38.6 30— 90
9 " H C,H, C.H, 400 200

10 ” CH, CH, CH, 75.1 + 10.1 150.5 + 12.3 30-120

11 " C,H; ” . 100 69.2 = 7.3 60

12 ” CH, C,H; ” 146.2 + 8.5 88.7 + 7.8 30— 90

13 ” ? C,H, ” >160 736 + 5.1 60

14 ” ” C.H, C.H; Tremors at 400 mg/kg

15 Isoamyl " CH, CH, 89.7 + 9.4 86.3 + 8.0 30

16 nC,H, nC.H, ” ” 160 >160

17 Cyclohexyl ” ” 100 >200

In view of the enhanced anticonvulsant ac-
tivity, systematic study of substituted ethyl-
ene glycols was undertaken.

In Table II may be seen the effect upon
anticonvulsant potency afforded by alteration
of the groups attached to the ethylene glycol
nucleus. From these studies, 5 monophenyl
substituted 1,2-diols were chosen and further
altered by the substitution of halogen, methyl,
or methoxy radicals in the phenyl ring. Com-
pletely substituted ethylene glycols are more
potent anticonvulsant agents than tri-, di-, or
monosubstituted analogues. The l-phenyl-I-
methyl configuration seems particularly desir-
able, for all 1-phenyl-l-ethyl compounds have
short duration of action and the 1-1-diphenyl
variants lack anti-Metrazol efficacy.

The optimal substitution of the second car-
bon atom of the ethylene glycols seems to be
either monomethyl, dimethyl, or ethyl methyl.
Larger groups cause loss of activity or other
toxic effects, as observed in the diethyl com-
pound No. 14.

Further modifications by substitution in
the phenyl ring of compounds 2, 6, 10, 11 and
12 are summarized in Table III. In general,
meta- or para-chlorination markedly improves
anticonvulsant activity, whereas methyl or

methoxy substitution reduces activity from
that of the parent compound. Two analogues
are of special interest. Compound 25, 2-m-
chlorophenyl - 3 - methyl-2,3-butanediol, the
most potent of the entire series, is equally ef-
fective as an anti-electroshock and anti-
Metrazol agent. This equipotency is also ob-
served in other meta-substituted phenyl com-
pounds. ‘Compound 26, 2-p-chlorophenyl-3-
methyl - 2,3 - butanediol  (phenaglycodol),
though less potent than Compound 25, has the
longest duration of action of the diols studied.
It is devoid of manifestations of toxicity at
effective dose levels. Studies by Slater et al.
(7) indicate that this compound acts as a
polysynaptic depressant.

Gruber and Mosier(8) have found the
phenaglycodol to be an effective anticonvul-
sant. In addition, extensive clinical trials
have shown that it is a useful neurosedative
agent.

Discussion. The purpose of this investi-
gation was the synthesis of structural variants
of the DEP molecule that were longer in dura-
tion without sacrifice of potency. Phenagly-
codol (2-p-chlorophenyl-3-methyl-2, 3-butane-
diol) is more potent and longer acting than
DEP.
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TABLE III. Effcct of Aromatic Substituents on Activity.
OH OH
ARG L& g
N, T
R, R,
—ED;, =+ S.E. (mg/kg)——
Maximal electro- Metrazol Peak action
R R, R, R, shock seizure seizure (min.)
2 H CH, H H 120.7 + 9.3 181.0 +=15.4 30- 90
18 0-Cl ” H H >125 >100
19 m-Cl ” H H 1119 + 11.4 118.5 + 14.2 30
20 p-Cl ” H H >100 >100
21 0-CH, ” H H >140 >400
22 m-CHg ” H H 144.2 + 14.1 149.0 + 23.8 30
23 p-CH, ” )31 H >250 >200
6 I ” CH, H 121.3 + 20 137.9 + 23.4 30-180
24 p-Cl " ” H 104.8 +=11.5 73.8 +- 10 30-180
10 H ” " CH, 75.1 +10.1 150.5 + 12.3 30-120
25 m-Cl ” ” ” 358+ 21 341+ 43 60-180
26 p-Cl ” ” " 63.0 + 6.6 451+ 7.7 60-240
27 p-F " ” ” 779+ 3.9 58.0 == 6.7 30-120
28 m-CHy; " ” ” >100 >160
29 p-CH, " ” ” >100 >200
30 p-OCH, ” ” ” >200 >250
31 m-Cl " C,H; ” 92,4 + 8.1 91.0 +-10.9 30- 90
32 p-Cl ” ” ” 888 + 74 74.8 +10.1 60-180
33 p-Cl C,H; CH, ” >250 >250

This interesting activity seems dependent
upon full substitution of the ethylene glycol
nucleus. Such a configuration should reduce
susceptibility to oxidative biotransformation.
Current studies are directed toward elucida-
tion of the metabolic fate of phenaglycodol.

Summary. 1. A series of substituted ethyl-
ene glycols has been studied for anticonvul-
sant activity by both the maximal electro-
shock seizure and subcutaneous Metrazol
seizure tests. 2. Fully substituted ethylene
glycols are more potent anticonvulsant agents
than mono-, di-, or trisubstituted analogues.
2-p-Chlorophenyl - 3 - methyl-2, 3-butanediol
(phenaglycodol) has been selected for clinical
trial since it has high potency and long dura-
tion of action. It is suggested that the long
duration of action may be related to full sub-
stitution of the ethylene glycol nucleus which

should reduce the probability of oxidative
detoxification.
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