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of monomethoxy (19), dimethoxy (65), or chloro (17)
groups 1 place of the hydroxy function, as also the
substitution of a g-naphthyl (13) or indolyl (15)
residue m plaee of the dihydroxyphenyl group led to a
complete loss of this activity. The corresponding 3-
deanino compound (5) also had greatly reduced activ-
itv. 4-(3,4-Dihydroxyphenethyl) amimo-3-aminoguino-
line (83), however, showed significant hypotensive ac-
tivitv.  In the corresponding 2-(3,4-dihyvdroxyphen-
ethyl)amimo-3-aminopyridine (36) there was a complete
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loss of the hypotensive activity, while the 3-(3,4-dihy-
droxyphenethyl)ammo-t-amimopyridine (31)  <howed
vasopresser activity.
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Three o-(p-trimethylsilylphenyl)barbiturates and one related thiobarbiturate were prepared starting trom p-
(rimethylsilylphenylacetic acid, which was couverted to diethyl alkvl-p-trimethylsilvlphenylimalonates and cou-

densed with urea or thiourea.

showed anticonvulsant activity,

Recently, work was reported on the preparation and
hiologieal evaluation of some silicon-containing analogs
of biologically active organic compounds.! This in-
terest was aroused by the fact that, although silicon is
the main constituent of the earth’s crust, it only rarely
appears in living organisms.? Spirobarbiturates con-
taining silicon in a cyclohexyl ring have been prepared
and found to have narcotic activity.? Several silicon-
containing barbituric acids having a trimethylsilyl-
methyl group have also been synthesized.* We have
recently  prepared 5-(p-trimethylsilylbenzyl)barbitur-
ates,” and we wish now to report the synthesis of 3-(p-
trimethylsilylphenyl)barbiturates and their preliminary
pharmacological evalnation.
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Preliminary pharmacological evaluation of these barbiturates, ax well as of twn
S-(p-trimethylsilylbenzyl)barbiturates, showed them to have low sedative activity.

Some of the componuds

The barbiturates were prepared from p-trimethyl-
silylphenylacetic necid,b which was converted to the
ethyl ester under mild conditions.” The ethyl ester
was condensed with diethyl carbonate in the presence
of sodium ethoxide® to yield diethyl p-trimethylsilyl-
phenyimalonate.  This was treated, in absolute ethanol
i the presence of sodium ethoxide, with ethyl iodide ov
allyl bromide yielding diethyl p-trimethylsilvlphenyl-
ethyl- or -allylmalonate, respectively. Condensution
of the malonate derivatives with urea or thiourea in
absolute ethanol in the presence of sodium ethoxide
vielded the silicon-containing barbiturates (Table 1).
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SILICON-CONTAINING BARBITURATES 03
- Eoy TasrLe II
g L“) DoseE-RaNGE FINDING EXPERIMENTS AND
- g Gross BEHAVIORAT, CHANGES®
s @ Dose,
0 Qe Compd mg/kg (General clianges
6 100° Piloerection, sedation, ptosis, lasting
about 1 hr.

- 50 Slight sedatiou during 45 miu.
I" 2 200 Slight sedation, piloerection lasting about
-~ 30 min.
s 100 Slight sedation.
é ) 50 Same. Death at abont 1 hr.
=) 25 Ptosis, reduction of spontaneous motil-
;—~§ ity, iutermittent brief seizures, pilo-
= erection. After 2 hr fully recovered.
g 10 Spontaneous motility reduced.
= 5
s 4
i',?“ @ Groups of five male mice (23-25 g) for each dose level were
aa used. Observations were made for no longer than 24 hr after
=™ administration. *» This was the maximal dose which eould be
= tested. As for higher doses, the compound could not be dissolved

properly in propyvlene glycol at volumes suitable for iujection.
@ ¢ Doses up to 100 mg/kg showed no obvious gross behavioral
o changes.
- The barbiturates prepared are insoluble in water, cold
= ethanol, and carbon tetrachloride. They are soluble
* in hot ethanol, acetone, and dilute sodium hydroxide,

Preliminary Pharmacological Evaluation.—Some of
2 the silicon-containing barbiturates were evaluated for
% their sedative and auticonvulsant activity in mice.

The compounds were dissolved in propylene glycol and
I injected intraperitoneally. M aximum volume injected
: did not exceed 0.05 ml/20 g. Control groups of mice
received solvent only.

The compounds investigated were 3-(p-trimethyl-
© silylphenyl)-5-ethylbarbituric acid (2), 5-(p-trimethyl-
u silylphenyl)-5-allylbarbituric acid (3), 3-(p-trimethyl-

silviphenyl)-3-allyl-2-thiobarbituric acxd 4), 5-(p-tri-
2 methylsilylbenzyl)-5-ethylbarbituric acid (5), and 5-(p-
° trimethylsilylbenzyl)-5-acetamidobarbituric acid (6).
Dose-range finding experiments and gross behavioral
2 changes are given i Table II.
&~ Supramaximal electroshock tests® (Table IIT) were
- carried out on groups of 10-20 mice for each dose level.
- Animals were submitted to maximal electroshock
& provoked by 70 v, 30 min after mnjection of test mate-
2 rial. The following parameters were recorded: brief-
tonic Hmb flexion (TF), prolonged full-tonic limb ex-
Z tension (TEx), and death. 3-Ethyl-3-methyl-3-phenyl-
) hydantoin (mesantoin) and an analogous barbiturate
z: not containing silicon, viz., sodium phenobarbital, were
= taken as reference drugs. Prevention of tonic limb
< extension was considered as protection against supra-
maximal electroshock. Alaximal, pentylenetetrazole-
= seizure tests® (Table 1II) were conducted on groups of
10-20 mice for each dose level. M aximum volume in-
~ jected did not exceed 0.05 ml/20 g, and 30 min follow-
S ing injection of test compounds, pentylenetetrazole
(100 mg/kg) was injected subcutaneously. Protection
= against tonic seizures was noted, but death rate was
= chosen as the index for protective effects.
x
) _":"5 (9) J. E. P. Toman and G. M. Everett in ''Evaluation of Drug Activities,
8 Pharmacometries," Vol. 1, D. R. Lawrence and A. L. Bachrach, Ed., Aca-
= demic Press Inc., New York, N. Y., 1964, p 287.
< o (10) L. 8. Goodman, M. 8. Grewal, W. C. Brown, and E. A. Swinyard

J. Pharmacol. Ezptl. Therap., 108, 168 (1953).
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TaBLr 111
ANTICONVILSIVE ACTIVITY

Amipentyl-

Nt of Sopratnaximal  enetelrazole
e Drose, elertroshionk® test,
Clompd tested myr ke TEx Dead SNrViVOrs
Saline 20 0.5 1o 1 0
ml/2 g
Propylene 50 0.0 26 2 o
glveol ml/20 g
Mesantoin 20 25 0 0 20
20 10 4 0
Phenobarbital 20 29 0 0 20
20 10 2 0 16
2 20) a0 2 0 i
20) 25 ~ 0 17
20 10 10 {) 11
10 H0 0 )
10 25 4 2
10 10 6 1
4 10 a0 4 2
1o 20 4] 0
10 10 10
D 20 20 0 0 R
20 10 f) 1) t)
6 20 B t) 0 16
20 25 2 0 1)
20 10 ) 0 N
20 B H 0

« Brief tonic limb flexion was observed with all the test com-
pounds and at the doses given. TEx = prolouged, full-tonic
I extensinu. * Tested on u group of 40 wice.

The preliminary pharnacological results show that
the compounds had only a weak sedative activity.
Part of the compounds showed significant anticonvul-
sant activity, although less than that of phenobarbital or
mesantolr.  In the electroshock tests, 6 showed activity
similar to phenobarbital,while 2, 3, and 4 showed lower
activity.  Compound § was investigated up to a dose of
25 mg/kg due to its toxieity, and at this dose it showed
full protection against electroshock.

In the antipentylenetetrazole test, 6 and 2 were the
most active, while 8 showed medium activity at a
relatively high dose.  Compounds 5 and 4 were essen-
tially mactive.

Experimental Section

Melting poiuts were determined using a Fisher-Johus ap-
paratus.  Uv spectra were carried out iu EtOH (J. T. Baker
alcohol reagent) using a Beckman DU spectrophotometer. The
ir spectra (KBr) were takeu on u 337 Perkin-Elmer grating spec-
trophotomneter.

Ethyl p-Trimethylsilylphenylacetate.—Purified SOCL. (18 g,
0.153 mole) was dropped into cold absolute EtOH (60 ml) at
—20° The mixture was stirred in the cold for another 15 min,
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and solid p-trimethylsilvlphenylucetic acid (31.2 g, 0.1 mole) was
added in sull portions, eare being taken that the temperature
did noi rise above —15°0 The renction mixture wias stireed in
the cold for another homr, and lef€ (o warn to roaan eraperatore,
I¢ was conled ugain 1a - 13° and ventralized wich 107, NaOtl
~suluGon,  The wivawe was diluced with TLO snd die rser
wax extracted with I06GO aud washed (11,0, 54, biearbonm ey,
dried, and distilled giving an ol G2 g, 9390, bp B57° S,
n*n 1,400,

Anal. Caled for CplloOa=i
Fonud: ) 66.05; T1, S51; 81, 12,04,

Diethyl p-Trimethylsilylphenylmalonate.—-ISthyl p-trimethvl-
silvlphenylacetate (20 g, 0,11 wole) and dry redistilled diethyl
carboate (79 ml, excess) were heated to boiling and n =olution
of NaOIt, prepared by dissolving Na (2.8, 0,12 g-atom) in ab-
solute IStOH (50 ml), was dropped in during about | hr (at the
same rate as the EtOH distilled), {ollowed by CulTe (60 1ml)
which was also distilled. The mixture was heated fir another
30 min, enoled to 0°, diluted with T1.0, and acidified ta pH 2.
Tt was extracted with EGO, and the extract was dried and dis-
tilled. The oily malbnate (28.8 g, 854,) hoiled at 168-169° (5
) {176--177°, S wmt), n*n 1.401.

dnal, Caled for CialluOgRG Q) 62051 11, 7.840 S5, 0uto,
Found: C, 62.33; 1, 7.70; Sj, 8.8,

Diethyl Ethyl-p-trimethylsilylphenylmalonate,--Iithyvl p-tri-
methylsilylphenvimalonate (65 g, 0.042 mole) and Fal (6.6 g,
0.042 mole) were stirred and heuted to ubout 80°, mul @ solution
of Na (1.15 g, 0.05 g-nom) in absolute EtOIT (25 mi) wax
dropped i during 40 min.  The mix(ure was stirred aud heated
for 1 hv.  The alenhol was driven off i vacuo, 1.0 was added,
and the ester was taken up in Et.0, washed, dried, sl distilled.
The oily ester (11.5 g, 82¢7) boiled at 160-162° (2-5 mm), n®y
1.402.

Anal. Caled for CiellsO=R C, 6425, S530; SIS0,
Found: C, 64.20; H, 8.30; &}, 8,47,

Diethyl Allyl-p-trimethylsilylphenylmalonate.—1)iethyl p-
trimet hylsilylpheuylnialonate (15.4 g, 0.05 mole) was added to a
solution of Nu (1.15 g, 0.05 g-utom) in absolute FtOTT (60 ml).
Allyl browide (7.5 g, 0.06 mnle) i absolute K(OH {20 ml) wax
added ropwise, and the reaction wmixture was stirred 21¢ room
cemperacure until nentral toward lianus (about 5 hr). EtOH
and excess allvl bromide were evaporated /n vacuo, aud the residue
was diluted with T1:0 aud extineted with Et.(). The Et.0 was
washed with water, dried (MgS0,), and distilled to give product
(Isd g, 77570, hp 170--172° (6 nun), n%n 1.496,

Adnel. Caled for CnlleORi: G 654%; 11, 8.0,
¢, 65.44; 11, 7.1
5-( p-Trimethylsilylphenyl)barbiturates.--The compounds
lixced in Table T were prepared by the following general procedure.
To a solution of Na (0.01-0.02 g-atmu) in absolute EAOIT (20 ml),
diethyl p-trimethylsilylphenyhnalonate (0.01 mole) and dry urea
(0.01-0.015 mole) were added, aud the reaction mixture was
heated with stirring under reflux for 7-20 hr. FHOH was distilled
ire vacro, 11,0 was added, and the solutivn was filtered and
acirlified to plIl 2. The wmixture was left in the cold for several
hours, and the precipitated barbiturate was filtered. Te wax
recrystallized from E(OH-1.,0.
The 2-thiobarbitnrate was prepared by the same procedure 1s-
ing thionres instead ol nrea.

G6.10: H, SA4T: SL11.86.

Found:
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