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The preparation of a series of 2-pyridyl-4(3H)-quinazolinones is described. Some
of them showed a hypnotic action in mice when given orally. Studies on the structure-
activity relationship demonstrated that 2-pyridyl, 3-pyridyl, and 4-pyridyl substitution
at 2 position of quinazolinone ring, and o-, m-, and p-substitution of the aromatic
ring at 3 position are suitable for manifestation of hypnotic activity. The order of potency
of activities produced by the difference in the position of substitution of substituents at
2 and 3 position decreased in the order of 4-pyridyl, o-tolyl>3-pyridyl, o-tolyl>2-pyridyl,
o-tolyl. The anthranilates of these 4(3H)-quinazolinones were inactive. A maximum
hypnotic effect accompanied with other potent pharmacological properties was observed
in 2-(4-pyridyl)-3-o-tolyl-4(3H)-quinazolinone (14), the potency of which was equal to or
stronger than Methaqualone in mice.

Diverse biological activities have been found in compounds having a quinazolinone
ring system.? A large number of 4(3H)-quinazolinones, in particular those possessing 2-alkyl-
3-aryl,® 2-alkyl-3-alkyl, and 2-alkyl-3-amino® substitutions, have been prepared and eval-
uated for pharmacological activities, but, 2-heterocyclic substituted derivatives have received
relatively limited attention.®

Tt is well known that quinazolinone derivatives show a central
nervous system activity and one of the most active compounds is o CH
2-methy1—3—0—t91yl-4(3H )-quinazolinone (Methaqualone), a well-known N An- <:>
potent hypnotic. ]

In the previous paper,” the present authors reported the con- N/ "N7CHs
venient synthetic method to obtain 2-heterocyclic substituted 4(3H)- methaqualone
quinazolinones under the modified Willgerodt-Kindler reaction con-
ditions. In our preliminary experiments, it was found that 2- (2-pyridyl) - 3-aryl-4 (3H)-
quinazolinones possess hypnotic and anticonvulsant activities to some extent in mice. In
order to obtain a more detailed structure-activity relationship, the above finding led us
to continue studies on a series of 2,3-disubstituted 4(3H)-quinazolinones. '

The present paper deals with the syntheses and a gist of pharmacological activities of such
compounds, substituted with 2-pyridyl, 3-pyridyl, or 4-pyridyl at 2 position (Table I).
Syntheses

To obtain the corresponding 2-(2-pyridyl)- and 2-(4-pyridyl)-3-aryl-4(3H )-quinazolinones
in one step, the modified Willgerodt-Kindler reaction was utilized in these cases (Chart 1,

Location: Oe-hon-machi, Kumamoto.
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method A),” and the compounds (1—8, 13—18, and 24) (Table I) were prepared by this pro-
cedure. The condensation usually occurred under the experimental condition of heating with-
out a solvent at 190—200° for 8 hr the equivalent amount of 2-picoline or 4-picoline, corre-
sponding aromatic amine, and anthranilic acid in the presence of three-fold amount of sulfur.
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Chart 1. Synthetic Method for 2-Pyridyl-3-aryl-4(3H)-quinazolinones

Most of the products were readily pruified by recrystallization or chromatography on
alumina.

The compounds (9—12) were prepared in a moderate yield from anthranilic acid with an
excess of the corresponding thioanilides in the presence of methyl anthranilate (Chart 1,
method B).®

Attempts to obtain 2-(4-pyridyl)-3-(o- or m-chlorophenyl)-4(3H)-quinazolinone using
4-picoline with o- or m-chloroaniline as the aromatic amine under the modified Willgerodt-
Kindler reaction condition (Chart 1, method A) resulted in the formation of a dechlorinated
compound instead of the expected chloro-substituted compounds, producing 2-(4-pyridyl)-
3-phenyl-4(3H)-quinazolinone (13) in both cases. This product was identified by the mixed
melting point determination with an authentic sample and by elemental analyses. The
reason for this result has not been clarified.

o ¥ .
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8) T. Hisano and M. Ichikawa, Chem. Phaym. Bull. (Tokyo), 19, 2625 (1971).
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TaBLe I. 2-Pyridyl-3-aryl-4(3H)-quinazolinones 1
N N 7 \Rl
Anagysis (%)
. mp®) Appearance . Yield aled,
Colngd R R2 R3 RY C) (Recrystn. solvent) Formula Method %) ) (Found)
C H N
/\ H H H 1629 colorless prisms C.oH..ON. A 36.79) 76.25 435 14.05
1 - (petr. benzin) 1wt ON, 9 (76123) (451) (13.83)
AN colorless needles < 76,66 483 1341
2 (oL CH, H H 1849 (hetr. benzin-benzene)  CoHON A B2 ag6y (472) (13.39)
AN colorless needles 76.66  4.83 13;41
3 EN /}L H CH, H 1349 (petr. benzin-benzene) Caotl 150Ny A 37.59 (76.61) (4.63) (13.42)
colorless needles . 76.66  4.83 13.41
4 W F Hoo Ol B4 etr benzin-benzene)  CofuONs A 4359 gevgy gy (1373
7 colorless needles 72.95 4,56 12,77
5 (gl oo H H 163 (potr. benzin-benzene) CoFlsONa A 3869 ygn GEn (15750
7N\ colorless prisms 72.95  4.56 1277
kg \(N ﬂ;_ H H OCH, 2197 (petr. benzin) CooH 30, Ny A 42,39 730D (463 (12.98)
SN colorless prisms 73.47 496  12.24
7 (k- H H OC,H; 167 (petr. benzin) CallyONs A 4459 iy 7)) (12.34)
AN colorless needles 7116 458  11.32
8 l\‘N /!l__ H H COCH; 190 (petr. benzin) CagM3;04N, A 2.3 (71.30) (4.32) (11.56)
AN 7 colorless prisms 7199 4,03 18,67
9 (yh- _QN) 182 (petr. benzin-benzene)  C1eH1ONs B 1837 (7538) (a2n) (15.58)
as colorless prisms ‘ 76.66  4.83 1341
10 CH. /I“Nﬂ- H H 142 (petr. benzin-benzene) CaoH1s0Ng B 33.57 (76.82) (4.89) (12.95)
3
(‘:HB
. . colorless prisms 76.66 4.83 13.41
11 (- H H H 166 (petr. benzin-benzene) CoFlisONs B 3870 (7645) (468) (12.98)
- 0
ZaN _< >\N/“\/\ colorless prisms y 73.85 3.85 16,15
12 ol - | | 281 (petr. benzi —l; CaHp0,Ng B 26,00 el Beid .
S - SN N petr. benzin-benzene) : (73.60) (3.55) (16.40)
N7/ < \// NN/
‘ ~N
AN colorless prisms . 76,25 4.35  14.05
13 LNﬂ H H H 159 (petr. benzin-benzene)  C19HuONs A M3 ey @21) (387
1
i colorless prisms - 76.66.  4.83 13,41
14 LNﬁ CH, H H 124" (petr. benzin-benzene)  CroFlsONG A 3037 g5 460y (1322)
A '
. N colorless prisms = 76.66  4.83 13.41
15 () H CH, H 173 (petr. beazin) CaoH1;0N, A BE o64s) (468) (1350)
}
. 7N colorless pillars 76.66  4.83 13.41
16 . H H o CHy 28 (oetr. benzin-benzene) CoHuONs A 4319 gogn don 3
]
. colorless needles 72.95 4,56 12.77
A7 @ H H OCH, 172 (petr. benzin-benzene) CaaH150,N; A 28.19 (72.77)  (4.45) (12.61)
AN
. colorless needles 7347 496 12,24
18 I‘Nﬂ H H OC.H, 156 (petr. benzin-benzene) Cal20N, A 35.09 (73.45) (4.88) (12.41)
AN
: / colorless prisms . i 68.37  3.63 12.59
19 () H a H 179 (petr. benzin-benzene) C1HuONCL € 2019 egop 3y (1347
AN\ colorless prisms : ;, 7666 483  13.41
20 ‘\Nﬁ CH, H H 156 (petr. benzin-benzene) CaH31 0N, c 22.59 (76.72) (4.70) (13.45)
) AN colorlegs prisms 6540 .3.29 11,44
21 () H CF, H 183 (petr. benzin-benzene) ~CwHuONoFo  C 19.59 ey ghy  (17759)
N colorless prisms i 68.37  3.63 12.59
22 I\‘N" H cl H 224 (petr. benzin-benzene) CisHi,ONCL ¢ 16.89 (68.67) (3.57) (12.73)
s colorless prisms . : 77.04  5.23 12.84
23 ( N CH, CH, H 153 (petr. benzin-benzene) CaFinONg C BB ) Gl 1270)
AN\ colorless needles 79.08 430 12.03
24 </\ILN L H H 189 (petr. benzin) CaHy 0N, A 4L0Y geony (adl) (IL9B)
MTQ CH, CH, H 115°

@) All meiting points are uncorrected.

£ reported,® 212°

b)) reported,® 153°

£ Caled. on the basis of anthranilic acid

¢) Caled. on the basis of methylpyridine

&) reported,* 166°

d) reported,® 153° €) reported,® 133°

1) Caled. on the basis of isatotie anhydride
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Therefore, 2-(4-pyridyl)-3-(m-chlorophenyl)-4 (3 H)-quinazolinone (19) was prepared by
another procedure. 19 was readily prepared by heating isatoic anhydride with #-chloro-
aniline (Chart 1, method C) to give 2-amino-N-(m-chlorophenyl)benzamide which was then
isonicotinoylated and cyclized with phosphorus trichloride (Chart 1, method C).”

In the synthesis of 2-(3-pyridyl) derivatives, 3-picoline cannot be used in the modified
Willgerodt-Kindler reaction, since the methyl group in pyridine ring at 8 position does not
react under that procedure condition. 2-(3-Pyridyl)-8-aryl-4(3H)-quinazolinones (20—23)
were also prepared by method C (Chart 1).

~The anthranilates of quinazolinones were obtained in a good yield by refluxing anthranilic
acid and appropriate 4(3H)-quinazolinone in the presence of ethanol for 1 hr (Chart 1, method
D). Compounds 25—830 were obtained in this way.

TamLe IT.  Anthranilates of 4(3H)-Quinazolinones

R? R®
o K_/
/\“/\1'\1—< >—R4 l/\H,COOH
. \/\NV\RI \/\NH2
Analysis (%)
Appearance . Calcd.
Co§n pd. g1 R? R3 R* n(lo%;) (Recrystn.  Formula Method Ygeld (Found)
o solvent) (%) ————
C H N
N colorless 1 oN 7156 459 12.84
19413 3° . . R
25 LN ] H HH 260 ?Ejglff) {C7H702N D895 (7166) (4770) (15.07)
N colorless (1 o . 72.00 4.80 12.44
%o (G HOHCEo2 e {Chsx™ p o s (72.11) (5.07) (12.66)
N colorless v ¢ N 69.53 4.72 12.02
2011524V 3 eIt . .
o H B OCHs 260 rom {CE D930 (69190) (5.10) (11.91)
N colorless v 1 4N 69.94 5.01 11.69
i 11t117VUgdN g . . .
B (b HoH oGH 2% ?Eiglgs) {C§H752N D886 (oo a3 At
|
A colorless - yy o 7156 4.59 12.84
i 19 13 3 9 . . -
B o EHEH 249 o) {C7H702N D920 71743y (452) (12.84)
(IZHs
AN colorless  ( pr oy 72.20 4.89 12.44
! 20215 3° . . .
30 LN j. H H H 264 ?Eiglg) {C,H702N D 846 (72.26)(5.34) (12.19)
a) All melting points are uncorrected.
Pharmacology
Materials Test Compounds: Thirty compounds used for the resent study were syn-
P y P b y y

thesized as described above. The compounds shown in Tables I and II are sparingly soluble
in water, and were suspended in water with the aid of 0.5%, carboxymethylcellulose solution
and the suspensions were given to mice orally or intraperitoneally. Methaqualone, supplied
by Eisai Co., Ltd, Tokyo, was used as a reference drug.
Animal: Male mice of ddY strain weighing 18—20 g were used for the experiments.
Methods The following eight experiments were selected as the first screening methods.
Gross Observation: A group of 5 mice was used for each test compound. Each of
three graded doses such as 200, 500, and 1000 mg/kg of the test compounds was given intra-

9) S. Hayao, H.J. Havera, and W.G. Strycker, J. Med. Chem., 1969, 936.
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peritoneally to each group of mice. The behavior and toxic signs were observed in detail
for the next 120 min. The results thus obtained were useful as criteria for screening of
pharmacological activities.

1. Acute Toxicity and LD;y: Ten to 12 groups of 7 mice were used. Five or six graded
doses of the test compounds were administered orally or intraperitoneally. LD;, and its
fiducial limits were calculated by the Litchfield-Wilcoxon method!® from the lethality within
72 hr ($=0.05).

9. Effect on Motor Activity: A group of 9 mice was used for each test compound.
Motor activity was measured by using a revolving wheel cage; frequency of rotation of the
cage was counted and used as an indicator of spontaneous motor activity. Counting began
15 min after oral administration of a test compound, and it was carried out every 15 min
for 90 min. The results were compared with those of control groups.

3. Effect on Muscle Tone: Muscular weakness due to the test compounds was ex-
amined by the method of Courvoisier When a normal mouse is hung with its forepaws
on to a wire, which is stretched horizontally at 30 cm high, it can grip the wire with one or
both hindpaws within 5 sec. Abolishment or delay of the response was regarded as an indica-
tion of muscular weakness. A group of 7 mice was used for each test compound.

4. Hypnotic Effect: A test compound was given to a group of 10 mice and time needed
for recovery from complete loss of righting reflex was determined as sleeping time. A com-
plete loss of the reflex for more than 2 min was regarded as positive hypnotic effect.

5. Prolongation of Hexobarbital Sleeping Time: An intraperitoneal dose (70 mg/kg)
of hexobarbital sodium was given to a group of 10 mice for each test compound and an indi-
vidual sleeping time was determined as in 4. Ten min after oral administration of the test
compounds, the same dose of hexobarbital was given and sleeping time was measured again
in just the same manner as in 4.

6. Anticonvulsant Effect: Ten min after oral administration of the test compounds
to a group of 10 mice, 100 mg/kg of Pentetrazol was given intraperitoneally. This dose of
the convulsant is able to induce tonic extention followed by death without fail. The number
of animals which were able to survive for 30 min after the test drug was checked.

7. Effect on Body Temperature: The rectal temperature of mice were measured by
thermometer (thermister) before and at appropriate time intervals (15 or 30 min) after oral
administration of the test compounds. A group of 10 mice was used for each test compound
and the experiment was carried out under an ambient temperature of 23.5°+1° and relative
humidity of 589%,.

In all the experiments 1 to 7, Methaqualone was used as a reference drug.

Result

1. Acute Toxicity and LD,

Six out of 30 compounds tested showed a distinct activity, and LDy, and its fiducial limits
of the active compounds, (1, 2, 13, 14, 15, and 20), are shown in Table I1I in comparison with
those of Methaqualone.

In an oral dose of 100 or 200 mg/kg, all the compounds caused a remarkable decrease in
spontaneous motility and ataxia in 2—3 min, and the compound (14) abolished the righting
reflex 10 min after its administration. When a larger dose was given, all the compounds
ceased spontaneous movement and caused respiratory paralysis.

10) J.T. Litchfield and F. Wilcoxon, J. Pharmacol. Expil. Therap., 96, 99 (1949).
11) S. Courvoisier, R. Durcot, and L. Jolou, “‘Psychotropic Drugs,” Elsevier Publishing Co., Amsterdam,
1957 p. 373. '
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Tasie III.  Acute Toxicity of Compounds in Mice

Compd. LD Fiducial limit
Nov. Route (mg/kg) (p=0.05)
1 poo. 1000—1500 ,
i.p. 401 339— 473
2 p.o. 2000<
ip. 580 513— 655
13 peo. 770 4971194
i.p. 460 414— 511
14 peo. 595 488— 726
» ip. 405 348— 472
15 peo. 518 45— 604
i.p. 390 325— 468
20 p.o. 1580 1370—1820
MTQ p.o. 1200
i.p. 980 817—1076

2. Effect on Motor Activity

Effect of six compounds and Methaqualone on motor activity of mice are shown in Fig.
1 and Table IV. With an oral dose of 100 mg/kg of the compounds (1 and 2), 50 mg/kg of 13
and 17, and 20 mg/kg of 14 and 20, a 509, decrease in motor activity occurred, but the decrease
seemed to be partly due to the muscle relaxant activity of all the compounds used. On the
other hand, there was no effect on the activity with a dose of 100 mg/kg of other compounds.

TasLe IV. Repression Effect

*control
/ Compd. Dose (mg/kg) Repression

. No. (p-0. %)

1500+
1 { 50 39.3
- 100 46.8
£ ) 9 { 50 35.4
s 1) 100 46.9
S S , { 20 19.8
a B 020 13 50 49.7
1000 ) e 100 88.9
2 7 14 { 20 38.9
E Y ) 50 81.6
P “ B 50 28.3
1 s /’ullzj“; 15 { 100 84.3
g A T e 50 14.0
500k P o 16 { 100 80.9
s o 2 50 59.5
p ,/ 7l 17 { 100 95.4-
— 18 100 35.6
20 60.4
20 { 50 76.5
..... : ! | ! 24 100 15.2
0 15 30 45 60 75 90 20 39.4
Duration (min) MIQ { 50 83.3
Fig. 1. Effect of Compounds on the Motor Nitrazt?pam . 10 75.0
Activity in Mice Chlordiazepoxide 10 70.0

a) 100 mg/p.o. b) 20 mg/kg p.o. ¢) 50 mg/kg p.o.

3. Decreasing Effect on Muscle Tone

The results are shown in Table V. In the case of compounds 1 and 2, oral dose of more
than 100 mg/kg caused a definite though weak effect. The compounds 14 and 15 showed
a stronger effect than Methaqualone in an oral dose of 50 mg/kg of each, while all the other
compounds did not show any effect.
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TaBsLe V. Effect of Compounds on Muscular Relaxation in Mice

Compd. Dose (mg/kg) No. of No. of

No. (p.0.) animals failed animals

1 100 7 2

200 7 6

9 { 100 7 2

200 7 5

50 7 1

13 { 100 7 7

14 50 7 6

15 50 7 5

16 50 7 1

17 50 7 3

18 50 7 0

19 50 7 0

50 7 1

20 { 100 7 6

50 7 3

MTQ { 100 7 5

4. Hypnotic Effect

The sleeping time of eight compounds and Methaqualone is shown in Table VI. A
significant hypnotic effect was demonstrated by 200 mg/kg of compound 13, 100 mg/kg of
14, and 200 mg/kg of 20 given orally, while no effect was observed with 200 mg/kg of other
compounds. Methaqualone showed a definite hypnotic effect with doses of more than 200

mg/kg.
5. Potentiation Effect on Hexobarbital-induced Sleep

Prolongation of hexobarbital sleeping time by five of the test compounds (1, 2, 13, 14,
and 20) and by Methaqualone is shown in Table VII. Sleeping time was significantly pro-
longed by compounds 1 and 2 with an oral dose of 100 mg/kg and also by compounds (13, 14,

and 20) with such a smaller dose as 20 mg/kg. The potentiation effect by the latter three was
approximately equal to that by Methaqualone.

Tasre VII Effect of Compounds on Duration

TasLe VI. Effect of Compounds on of Sleeping induced by Hexobarbital
Righting Reflex in Mice Sodium in Mice ,
Compd. Dose (mg/kg) Sleeping time Compd. Dose (mg/kg) Sleeiping time
No. (p.0.) (min) No. (p.0.) (min)
1 100 — Control 21.8
2 100 — 1 { 50 16.6
13 100 — 100 64.2%)
{ 200 29.0 2 22.0
14 50 8.9 100 32.1»
{ 100 55.2 13 20 45.99
15 200 6.8 50 83.1®
17 200 5.2 14 { 20 60.5%
18 200 3.3 50 95.3%
20 200 68.0 20 50 167.0%
100 14. 20 36.70
MTQ { 300 o MTQ { 50 62.99

a) significance: $<0.01
&) significance: $<0.05
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TasLe VIII. Effect of Compounds on Clonic Convulsion and Tonic
Extension induced by Pentetrazol in Mice

No. of No. of . .
Compd. Dose (mg/kg) No. of animals aminals l\/ieénctlme Nie%n time
No. (p.0.) animals induced induced 0 % of 1.E.
C.C. T.E. (min) (min)
Control — 10 10 10 1.8 1.8
1 200 10 10 10 1.7 3.2
2 200 10 10 7 2.6 5.4
13 { 50 10 10 3 2.6 7.9
100 10 10 1 11.8 19.7®
14 { 20 10 5 4 1.5 11.7
50 10 4 0 1.7 —
15 100 10 10 1 1.7 24.2%)
16 { 50 10 10 7 1.3 8.1
100 10 10 4 4.9 9.1
17 100 10 9 6 1.4 12.7®
20 { 50 10 9 2 1.9 3.6
100 10 9 0 2.0
20 10 8 2 3.4 17.3
MTQ { 50 10 5 0 3.5

C.C.: clonic convulsion T.E.: tonic extension
a) significance: p<C0.05

6. Anticonvulsant Effect

An oral dose of 50 mg/kg of compound (14) and Methaqualone was able to inhibit the
induction of tonic extension completely, though clonic convulsion occurred. In contrast,
compounds (13, 15, 17, and 20) were less ef-

Ot fective that they could only prolong the du-
‘337;, ration of clonic and tonic convulsions sig-

g \\ nificantly in a dose of 100 mg/kg.

F36H), %

%35 N 7. Effect on Body Temperature
© RS .
/M N

| 34
33

The hypothermic effect of five com-

pounds (13, 14, 15, 17, and 20) and Metha-

qualone is shown in Fig. 2. The compound (14),

32— 6090 T30 T80 T80 310 340 375 300 with an oral dose of 50 mg/kg, r.emarkably

~Duration (min) reduced the body temperature of mice and the

effect continued for more than 3 hr. Four oth-

er compounds and Methaqualone also showed

a weak hypothermic effect, though the time
course of fall in temperature was similar.

Fig. 2. Time Course of Hypothermic Activity
of Compound in Mice

a) 50 mg/kg p.o. b) 100 mg/kg p.o.

Discussion

In 1957, Gujral and his co-workers®® reported that some of the derivatives of 4(3H)-
quinazolinone exhibited a potent hypnotic action in animals. Since then, a large number
of studies on the syntheses and hypnotic activities of 2,3-disubstituted quinazolinones have
been carried out, but there have been very few studies on 2-heterocyclic derivatives.
2-Heterocyclic ethenyl-3-aryl-4(3H)-quinazolinones, prepared by the condensation of Meth-
aqualone with appropriate compounds having an aldehyde, was reported to have similar
but weaker activities and stronger toxicity® than Methaqualone.

NII-Electronic Library Service



A

No. 12 2583

Grishinal® referred to the structure-activity relationship of a series of halogen sub-
stituted 4(3H)-quinazolinones, and stated that methyl group at 2 position is essential for
the activity and, in addition, an o-chlorophenyl or o-bromophenyl group must be present at
3 position.

In connection with the above findings, the present study was carried out for evaluation
of pharmacological activities with particular reference to the hypnotic effect of a series of
newly synthesized 4(3H)-quinazolinones having a pyridyl group (2-, 3-, and 4-) at 2 position
of the quinazolinone ring.

Attempts were made to determine whether and, if any, to what kind of the pyridyl group
at 2 position and of aryl group at 3 position in the 4(3H)-quinazolinone ring might affect the
pharmacological effect.

Hypnotic effect and other related pharmacological activities of 30 analogues were inves-
tigated and compared with those of Methaqualone, and the following structure-activity
relationship was established.

1) The compound (24), having a quinolyl substituent at 2 position, is almost inactive.
The compounds (1 and 18) possessing both pyridyl and phenyl substituents at 2 and 3 position,
respectively, show a weak activity. 4-Pyridyl has a stronger potency for activities than
2-pyridyl group at 2 position.

9) There seems to be a tendency of augmentation of pharmacological activities when
an o-methyl group is introduced into the phenyl substituent at 3 position (e.g., compounds
2, 14, and 20). In contrast, an introduction of a m- or p-methyl group to the same position
(e.g., compounds 3, 4, 15, and 16) markedly diminished the activities compared to the original
compounds (1 and 3). The potency of activities produced by the difference in position of
methyl group in phenyl ring at 8 position decreases in the order of 4-pyridyl, o-tolyl>3-pyridyl,
o-tolyl>2-pyridyl, o-tolyl. ‘ ’

3) Introduction of one of other substituents such as alkoxy, halogen, and so forth to
the phenyl group at 3 position decreases the pharmacological activities.

4) The anthranilates of 4(3H)-quinazolinone are quite inactive.

5) Substitution of 2 position by a pyridyl group remarkably increases the pharmacologi-
cal activities and is stronger than at 3 position.

6) It is concluded that a maximum hypnotic activity with Sdme pharmacological pro-
perties will be found in structures like 2-(4-pyridyl)-8-o-tolyl-4(3H )-quinazolinone (14), which
is equal to or more potent than Methaqualone in mice.

Experimental

Method A. General Method

A mixture of 1.9 g (0.02 mole) of methylpyridine, 0.02 mole of an aromatic amine, 2.7 g (0.02 mole) of
anthranilic acid, and 1.9 g (0.06 mole) of sulfur was refluxed at 195—200° for 8 hr. The reaction mixture
was cooled, dissolved in 40 ml of CHCl,, and the solution was purified by chromatography (Al,04) using
benzene as eluent. The product was recrystallized from petr. benzin (or petr. benzin-benzene) to colorless
crystals (1—8, 13—18, and 24) in about 30—409% yields (Table I).

2-(2-Pyridyl)-3-phenyl-4(3H )-quinazolinone (1) A mixture of 1.9 g (0.02 mole) of 2-picoline, 1.9 g
(0.02 mole) of aniline, 2.7 g (0.02 mole) of anthranilic acid, and 1.9 g (0.06 mole) of sulfur was heated at
195—200° for 8 hr. The mixture was cooled, dissolved in 40 ml of CHCl,, and then applied to the top of a
column packed with 70 g of Al,O; (300 mesh). The product (1) was eluted with benzene. The fraction
eluted was evaporated in vacuum. Resulting solid was recrystallized from petr. benzin to 2.1g (36.7%)
of colorless amorphous substance, mp 162° (reported,® 153°). Anal. Calcd. for C;oH;30Nj: C, 76.25; H, 4.35;
N, 14.05. Found: C, 76.23; H, 4.51; N, 13.83. .

Other compounds (2—8, 13—18, and 24) were prepared similarly by the above procedure.

12) V.M. Grishina, T7. Perm. Farm. Inst., 1969, 9 [C.4., 71, 20638 (1969)].
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Method B. General Method

A mixture of 0.0175 mole of thioanilides,* 1.4 g (0.01 mole) of anthranilic acid, and 1.5 g (0.01 mole)
of methyl anthranilate was heated at 190—195° for 8 hr. After the reaction had been completed, the reac-
tion mixture was dissolved in 30 ml of CHCl; and then kept overnight up at below 5°. Separated crystals
were filtered by suction, the filtrate was applied to the top of a column packed with 50 g of Al,O; (300 mesh).
The product was eluted with CHCl,, was evaporated in vacuum and the resulting solid was recrystallized
from benzene-petr. benzin to colorless crystals (9—12).

2,3-Di(2-pyridyl)-4(3H )-quinazolinone (9) A mixture of 3.8 g (0.0175 mole) of 2-thiopicolinoyl-N-
(2-pyridyl)amide, mp 83° (reported,!® 82°) and 1.4 g (0.01 mole) of anthranilic acid was heated with 1.5 g
(0.01 mole) of methyl anthranilate, and treated by the general procedure of method B. Colorless prisms
0.55 g (18.3%), mp 182°. IR (KBr): 1678 cm~! (vc.0). Awal. Caled. for CisH,,ONy: C, 71.99; H, 4.03;
N, 18.67. Found: C, 72.28; H, 4.27; N, 18.58. Mass Spectrum mfe: M+ 300.

2-[2-(6-Methylpyridyl)]-3-phenyl-4(3 H)-quinazolinone (10) A mixture of 4.0g (0.0175 mole) of
6-methyl-2-thiopicolinoylanilide!® and 1.4 g (0.01 mole) of anthranilic acid was heated with 1.5 g (0.01 mole)
of methyl anthranilate, treated by the general procedure of method B, and gave colorless prisms 1.05 g
(38.5%), mp 142°. IR (KBr): 1673 cm-1 (vc=0). Amal. Calcd. for CyH,;0N,: C, 76.68; H, 4.79; N, 13.42.
Found: C, 76.82; H, 4.89; N, 12.95.

Other 2-(2-pyridyl) derivatives (11—12) were prepared by this procedure.

Method C

2-Amino-N-(m-chlorophenyl)benzamide A mixture of 10.0 g (0.0613 mole) of isatoic anhydride and
8.6 g (0.0675 mole) of m-chloroaniline was heated at 120° in an oil bath for 4 hr. The product was recrystal-
lized from EtOH to 8.5 g (56.4%) of colorless prisms, mp 130-—132°. Awnal. Calcd. for CsH,ONLCI: C,
63.31; H, 4.46; N, 11.36. Found: C, 63.20; H, 4.58; N, 11.50. Other N-substituted 2-aminobenzamides
were prepared similarly.

2-Nicotinoylamino-N-(m-chlorophenyl)benzamide To a solution of 2.8 g (0.02 mole) of nicotinoyl
chloride dissolved in 15 ml of pyridine, a solution of 4.9 g (0.02 mole) of 2-amino-N-(m-chlorophenyl)ben-
zamide dissolved in 10 ml of pyridine was added and the mixture was refluxed for 2 hr. After evapora-
tion of the solvent in vacuo, water was added to the residue and the mixture was allowed to stand overnight.
The separated colorless prisms were collected and recrystallized from EtOH to 2.8 g (39.8%) of colorless
prisms, mp 186—188°. Amnal. Caled. for C;gH,,0,N,Cl: C, 64.88; H, 4.01; N, 11.95. Found: C, 64.75; H,
3.88; N, 11.70.

Other N-substituted 2-nicotinoylaminobenzamide were prepared similarly.

2-(3-Pyridyl)-3-(m-chlorophenyl)-4(3 H )-quinazolinone (22) To a solution of 3.5g (0.01 mole) of
2-nicotinoylamino-N-(m-chlorophenyl)benzamide dissolved in 50 ml of dry xylene, a solution of 0.48 g (0.0035
mole) of PCl, in 10 ml of dry xylene was added dropwise and the mixture was refluxed for 4 hr. The coloed
reaction mixture was filtered by suction, the filtrate was washed with 5% Na,COj, solution, and the xylene
layer was dried and concentrated under vacuum. The crystals obtained were recrystallized from petr.
benzin-benzene to 2.5 g (75.1%) of colorless prisms, mp 224°. Anal. Caled. for C,gH,;,ON,Cl: C, 68.37;
H, 3.63; N, 12.59. Found: C, 68.67; H, 3.57; N, 12.73.

The compounds 19—23 were prepared similarly.
Method D. General Method

Anthranilates of 4(3H)-Quinazolinones (25—30)——A solution of 0.7 g (0.005 mole) of anthranilic acid,
0.005 mole of appropriate 4(3H)-quinazolinone, and 20 ml of EtOH was refluxed for 1 hr on a steam bath,
and the solvent was evaporated. The resulting residue was recrystallized from EtOH to give anthranilate
of 4(3H)-quinazolinones as colorless crystals in about 909 vyield.
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