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Abstract 0 The synthesis of 2-allylthio-3-(4’-fluorophenyl)-
5,6,7,8-tetrafluoro-4-quinazolone, 2-n-propylthio-3-(4’-fluoro-
phenyl)-5,6,7,8-tetrafluoro-4-quinazolone, 3-(4’-bromophenyl)-
5,6,7,8-tetrafluoro-2,4-quinazolinedithione, and seven fluorinated
2-alkyl/phenyl-3-aryl-4(3H)-quinazolones is described. The syn-
thesized compounds were screened for CNS depressant activity
using pentobarbital sleeping time, pentylenetetrazol convulsions,
and condition avoidance test as the parameters. Most of the
screened compounds exhibited significant depressant activity.
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Since the introduction of methaqualone [2-methyl-
3-(o-tolyl)-4(3H)-quinazolone] into clinical therapy
as a nonbarbiturate hypnotic drug (1, 2), various
4(3H)-quinazolones and thioquinazolones have been
investigated for pharmacological activity, including
analgesic (3, 4), antispasmodic (5, 6), antihistaminic
(7), hypotensive (8), muscle relaxant (9), sedative
(10-13), anesthetic (10-13), and tranquilizing (10-13)
activities.

Recently, the synthesis and pharmacological evalu-
ation of a number of fluorinated 2-alkyl-3-aryl-
4(3H)-quinazolones, thioquinazolones (14, 15), 2-
mercapto-3-alkyl/aryl- and  2-alkylthio-3-aryl-
4(3H)-quinazolones, and 3-aryl-2,4-quinazolinedi-
thione were reported. Some compounds exhibited
pronounced CNS activity. This finding prompted the
investigation of the polyfluorinated analogs of the
more active fluorinated quinazolone derivatives. This
paper reports the preparation and CNS depressant
activity of such compounds.

EXPERIMENTAL!

Compounds I-IIT (Table I) were prepared by the condensation
of N-acyl derivatives of tetrafluoroanthranilic acid with an appro-
priate aromatic amine in the presence of phosphorus trichloride.
Compounds IV-VII were prepared similarly from N-acyl/aroyl de-
rivatives of 3- or 4-fluoroanthranilic acids. Compounds VIII and
IX were prepared in good yield by refluxing tetrafluoroanthranilic
acid and the corresponding phenylisothiocyanate in ethanol. On
treatment with allyl chloride and n-propyl chloride, VIII was con-
verted into the corresponding allylthio (X) and n-propylthio (XI)
derivatives, respectively.

The treatment of IX with phosphorus pentasulfide in dry xy-
lene gave 3-(4’-bromophenyl)-5,6,7,8-tetrafluoro-2,4-quinazoline-
dithione (XII) in quantitative yield.

Synthesis—2-Methyl-3-(4'-bromophenyl)-5,6,7,8-tetrafluoro-
4(3H)-quinazolone (I, Table I)—To a solution of N-acetyl-
2,3,4,5-tetrafluoroanthranilic acid (0.01 mole) and p-bromoaniline

1 All melting points are uncorrected. IR spectra were determined (Nujol
mull) on a Perkin-Elmer model 337 grating IR spectrophotometer.
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(0.01 mole) in dry toluene (20 ml) was added a solution of phos-
phorus trichloride (0.46 g, 0.0033 mole) in 5 ml of dry toluene,
dropwise with constant stirring over 20 min. The resulting solution
was further refluxed for 4 hr with constant stirring. After cooling,
the reaction mixture was treated with 20 ml of 10% aqueous sodi-
um carbonate solution and steam distilled to remove the toluene.
The precipitated solid mass was removed by filtration, washed well
with water, and recrystallized from ethanol using activated char-
coal.
Other quinazolones (II-VII, Table I) were synthesized in a simi-
lar manner.
2-Mercapto-3-(4'-fluorophenyl)-5,6,7,8-tetrafluoro-4-quinazo-
lone (VIII)—To a solution of tetrafluoroanthranilic acid (2.09 g,
0.01 mole) in 20 ml of ethanol, 4-fluorophenylisothiocyanate (1.53
g, 0.01 mole) was added. The resulting solution was heated under
reflux for 2 hr when a crystalline solid mass was obtained. The
solid mass was separated by filtration, washed with cold water, and
recrystallized from acetic acid.
2-Mercapto-3-(4’-bromophenyl)-5,6,7,8-tetrafluoro-4-quinazo-
lone (IX) was prepared in a similar manner.
2-Allylthio-3-(4'-fluorophenyl)-5,6,7,8-tetrafluoro-4-quinazolone
(X)—To a solution of sodium hydroxide (0.63 g, 0.019 mole) in
15 ml of 50% ethanol, 2-mercapto-3-(4’-fluorophenyl)-5,6,7,8-
tetrafluoro-4-quinazolone (1.77 g, 0.005 mole) was added and the
mixture was stirred until a clear solution was obtained. Allyl chlo-
ride (0.456 g, 0.006 mole) was then added, and the solution was
further stirred for 2 hr at room temperature. After cooling the re-
sulting solution to 0°, the product was removed by filtration,
washed with cold water, and recrystallized from aqueous ethanol
to give a pure compound,
2-n-Propylthio-3-(4’-fluorophenyl)-5,6,7,8-tetrafluoro-4-quinaz-
olone (XI) was prepared in a similar manner using n-propyl chlo-
ride.
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Table I—Fluorinated 2-Alkyl/phenyl-3-aryl-4(3H)-quinazolones and
2-Thio [alkylthio-3-aryl-4(3H)-quinazolones and Thioquinazolones R,
Analysis, %
Com- Molecular Melting  Yield,
pound Ar R R, R, R, R, X Formula Calc. Found Point %
I 4BrC,H, CH, F F F F O CHBFNO N 723 717 165° 63
II 2-CH,CH, CH, F F F F O CH/FNO N 8.69 8.61 172° 50
Il C.H; C,H, F F F F O C(CH/FNO N 8.69 9.02 98° 60
IV CH, C.H, H H F H O C,H,N,O N 8.84 8.69 153° 58
vV 2-CH,CH, CH, H H F H O C,H,FNO N 8.48 8.39 118° 69
VI 2-CH,C.H, CH, H F H H O C,H,N,0 N 10.45 10.32 135° 58
VII 2-CH,C,H, CH, H HF H O C.,H,N,0 N 10.45 10.22 138° 62
VIII 4-FC.H, SH F F F F O C,HFN,08 N 813 801 82-83 40
IX 4-BrC.H, SH F F F F O CHBFNOS N 6.93 7.03 132—134° 35
X 4-FCH, CH,=CHCH,S F F F F O C, HFNO N 17.27 6.94 85—86° 95
XI 4-FCH, n-C,H,S F F F F O C(C,H,FN,O0S N 7.22 7.12 69—70° 86
XII 4-BrCH, SH F F F F 8 CHBFNS N 6.65 6.68 170—172° 38

3-(4'-Bromophenyl)-5,6,7 8-tetrafluoro-2,4-quinazolinedithione
(XII) —A suspension of 2-mercapto-3-(4’-bromophenyl)-5,6,7,8-
tetrafluoro-4-quinazolone (2.02 g, 0.005 mole) and phosphorus
pentasulfide (1.21 g, 0.006 mole) in dry xylene (10 ml) was heated
under reflux with constant stirring for 4 hr. After cooling, the reac-
tion mixture was treated with sodium carbonate solution and
steam distilled to remove the xylene. The precipitated solid was
separated and recrystallized from ethanol to afford a pure sample.

The IR spectra of some typical compounds are: 1, 1618, 1590,
and 1478-1517 em™1; II, 1610-1620, 1588, and 1480-1520 cm™!; II1,
1610, 1560-1590, and 1490-1520 em™1; IV, 1610, 1560-1595, and
1490-1520 cm™!; and V, 1618, 1570-1590, and 1480 cm~!. These
absorption bands correspond to the quinazolone identifying bands
(16). Similar quinazolone identifying bands were observed with the
other quinazolones reported in this paper.

Biological—All compounds reported in Table I, except VIII
and IX, were screened for CNS depressant activity by three tests.

Pentobarbital Sleeping Time—The method followed was simi-
lar to one used by Arora et al. (17). Albino mice, 24-30 g, were di-
vided into 11 groups of four animals each. The first group received
pentobarbital only (40 mg/kg ip) and served as the control group,
while the other 10 groups received 10 different drugs at a dose of
100 mg/kg ip. The drugs were given 30 min prior to pentobarbital
(40 mg/kg ip).

After pentobarbital administration, the stopwatch was started;
as soon as the mice lost the righting reflex, they were kept on their
backs separated from each other. The time from the loss of the
righting reflex to the regaining of the reflex was noted as the sleep-
ing time.

The results are given in Table II. The most potent compound
was XI. Compounds IV and VII were also potent but were not as
effective as XI. Compound I exhibited some activity.

Pentylenetetrazol? Convulsions—The method of Swinyard et
al. (18) was used for the evaluation of this activity. Albino mice of
either sex, 18-25 g, were randomly divided into 11 groups. Each
group consisted of five animals. Group I served as the control
group and was injected with an equal volume of solvent. The re-
maining 10 groups received the test compounds at 100 mg/kg ip.
The animals were maintained on an adequate diet and were al-
lowed free access to food and water except during the short time
when they were removed from their cages for testing. The animals
were tested 30 min after drug administration, since the peak effect
of these compounds, determined from preliminary experiments,
was between 25 and 40 min.

Seizures were induced by a subcutaneous injection of 85 mg/kg
of pentylenetetrazol in agar solution. This dose produces maximal
convulsions in control mice. The effectiveness of the drugs was
studied by their ability to prevent the tonic phase of the seizures.

2 Metrazole.

Animals were observed for 30 min only after pentylenetetrazol ad-
ministration.

The results of the screening data are recorded in Table III. As in
the previous test, XI was the most potent anticonvulsant and IV
and VII were also potent. Compounds III, IV, and XII increased
the initial time for the onset of tonic phase.

Condition Avoidance Tests in Rats—The equipment employed
was similar to that used by Cook and Wiedley (19). The uncondi-

Table II—Comparative Sleeping Times of the
Screened Compounds

Mean Sleeping Time,
Compound min + SE ta p
Control 21.50 + 2.40 — —
1 48.25 + 5.51 4.40 <0.01
I 27.00 + 4.20 1.20 >0.1
I 21.50 + 3.17 0 —
v 85.50 + 10.96 6.30 <0.001
v 25.00 + 2,08 1.10 >0.15
VI 29.50 + 3.40 1.90 >0.1
VII 73.00 + 12,87 3.90 <0.01
X 28.25+ 1.75 2.20 >0.05
XI 100.50 + 20.19 3.90 <0.01
XI11 29.25 + 4.13 1.60 >0.1

aStudent ¢ test.

Table III—Comparative Anticonvulsant Activity of
Screened Compounds by Maximal Pentylenetetrazol
Seizure Method

Mean Time for p for Onset
Protec- Onset of Tonic  of Tonic
Group Compounde tion, % Phase, min + SE Phase
1 Control 0 11.00 + 0.872 —
2 1 20 16.25 + 2.27 >0.05
3 11 20 12,75 + 1.97 >0.1
4 III 20 19.50 + 3.03 <0.15
5 v 40 17.33 + 1.77 <0.01
6 \ 20 13.25 + 2.04 >0.1
7 VI 20 14.50 + 1,32 >0.05
8 VI 60 16.00 + 4.00 >0.1
9 X 20 15.00 + 2.04 >0.05
10 X1 100 — —
11 XII 20 15.00 + 1.58 <0.05

@For the control group, the solvent was administered in an equal
volume, All other groups received 100 mg/kg ip of the test com-
pound.
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Table IV—Comparative Condition of Avoidance Response
in Rats with Screened Compounds

Animals Showing

Absence of

Conditioned

Group Compound? Response, %
1 1 60
2 11 40
3 111 20
4 IV 80
5 A\ 20
6 VI 40
7 VII 80
8 X 20
9 XI 80
10 XII 40

2100 mg/kg ip.

tioned response was provided to the rats through a grass stimula-
tor (0.1 mamp of 50 cycles ac at 150 v) for 5 sec; a buzzer was used
as a conditioning stimulus 12 sec earlier. Rats of either sex, 150
200 g, were trained by an electric shock to climb a pole (uncondi-
tioned response) and were then conditioned by the buzzer main-
tained for 15 sec to climb a pole.

Such conditioned: rats .were divided into 10 groups of five each.
Each group received different drugs at 100 mg/kg ip. Thirty min-
utes after drug administration, the test was performed for observ-
ing the conditioned avoidance response.

The results of screening are recorded in Table IV; VII, XI, and
IV were equally potent and I, II, VI, and XII also showed some ac-
tivity.
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