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Derivatives of 4-oxo-3,4-dihydroquinazoline are known as a promising class of compounds due to
their wide spectrum of the pharmacological activity. Taking into account the PASS data for the substi-
tuted anthranilamides synthesized, as well as derivatives of 4-oxo-3,4-dihydroquinazoline containing
an “in-built” fragment of amino acid glycine as a pharmacophore, the decision to study their central
neurotropic effects was made. While studying the hypnotic, anticonvulsant and antidepressant activities
the highest antidepressant properties of N-(1,1-diphenyl-1-hydroxyet-2-yl)-N’-diphenylhydroxyacetyl-
anthranilamide (compound 4) have been determined, this compound is slightly inferior the reference
drug Imipramine. N-(phenylhydrazidoacetyl)-N’-succinamidoanthranilamide (compound 1) reveals high
anticonvulsant properties and is not inferior the classical anticonvulsant drug Depakine. When stu-
dying the hypnotic effect the antagonism with Barbamyl for 2-(4-oxo-3,4-dihydro-3-quinazolinyl)aceto-
hydrazide (compound 5) has been found. Methyl-(2-methylcarbonyloxymethyl-4-oxo-3,4-dihydro-3-
quinazolinyl)acetate (compound 8) decreased the latent period of “falling asleep” for animals in 1.6
and 1.7 times in the doses of 20 and 200 mg/kg, respectively (the same level with the reference drug),
and therefore, it is a promising compound for further research of the hypnotic activity. The analysis of the
“structure-activity” relationship gives the possibility to assume that such pronounced pharmacological
activity is due to the presence of substituents in position 2 of the quinazoline nucleus. Therefore, the
data obtained prove that the study of these derivatives is promising for further search of new biologically

active substances with hypnotic, anticonvulsant and antidepressant properties.

Derivatives of 4-ox0-3,4-dihydroquinazoline are known
as a promising class of compounds due to their wide spect-
rum of the pharmacological activity. In particular, depen-
ding on the substituents in the quinazoline nucleus de-
rivatives of this heterocyclic structure reveal the hypno-
tic, anticonvulsant, antibacterial, anticholinesterase, vaso-
dilating activities [3, 4, 6, 9, 10]. Previously, derivatives
of quinazoline and substituted anthranilamides (used as
starting materials for quinazoline synthesis) containing
an “in-built” fragment of amino acid glycine as a phar-
macophore were synthesized [7, 8] (Fig.).

According to the data of the PASS software for com-
pounds 1-8 the determination of some types of the phar-
macological activity with probability higher than 0.75
was expected. Among them central neurotropic effects,
namely antidepressant and anticonvulsant effects (for anthra-
nilamides 1-4) and hypnotic effect (for quinazolines 5-8)
prevailed. Therefore, the aim of this study was to conduct
the pharmacological research of derivatives of 4-0x0-3,4-
dihydroquinazoline and starting anthranilamides in vivo.

Materials and Methods

The antidepressant activity of compounds 1-4 was
determined in white mice. For the depressive behaviour
simulation the Porsolt behavioural despair test was used
[5]. The test substances were injected intragastrically as
water suspensions in the doses of 20 and 200 mg/kg 30 min
prior to the experiment. Melipramin (Imipramine) was
selected as a reference drug. It was injected intraperito-
neally in the dose of 25 mg/kg. The control group re-
ceived intragastrically the same volume of purified wa-
ter. The total time of animal’s immobile fixation and the
number of immobility acts observed for 6 min were used
as indicators of the antidepressant activity. The results
obtained are given in Tab. 1.

The anticonvulsant activity was determined in white
mice under conditions of experimental pentylenetetra-
zol convulsions [1]. The test substances were injected
intragastrically as water suspensions in the doses of 20
and 200 mg/kg 30 min prior to the experiment. Depakine
(sodium valproate) was selected as a reference drug.
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Table 1
The effect of the test substances on the depressive behaviour of mice in the fixation test

Group of animals / Dose, Duration of immobile fixation, s Number of immobility acts
test compound mg/kg

Control - 114.14+/-16.06 19.714/-3.01
Compound 1 20 71.20+/-10.26 15.40+/-1.40
P 200 120.80+/-59.56 17.00+/-3.15
Compound 2 20 99.20+/-29.57 13.60+/-2.62
P 200 75.00+/-23.71 13.40+/-2.58
Compound 3 20 94.40+/-37.85 17.60+/-2.29
P 200 71.80+/-19.20 16.60+/-1.50
Compound 4 20 80.20+/-20.23 14.00+/-2.07
P 200 60.00+/-12.40% 18.20+/-3.32
Melipramin 25 64.30+/-14.10% 7.60+/-1.71%

Note: *significant differences in relation to the control (p<0.05).

It was injected intragastrically in the dose of 300 mg/kg.
The control group received intragastrically the same vo-
lume of purified water. The aqueous solution of penty-
lenetetrazol (Sigma) in the dose of 80 mg/kg was in-
jected subcutaneously. The anticonvulsant activity was
assessed by the following indicators: the latent period
of clonic or tonic convulsions, the number of clonic and
tonic paroxysms per 1 mouse and mortality. The results
obtained are given in Tab. 2.

The hypnotic activity of compounds 5-8 was asses-
sed using the model of Barbamyl anesthesia in mice [2].
The test substances were injected intragastrically as water
suspensions in the preventive mode in the doses of 20
and 200 mg/kg 30 min prior to the experiment. Animals
of the comparison group received intragastrically the aqueous
solution of Donormyl (doxylamine hydrochloride) in the

dose of 20 mg/kg. The control group received intragas-
trically the same volume of purified water. Barbamyl in
the dose of 50 mg/kg was injected intraperitoneally. The
hypnotic activity was estimated by the following indi-
cators: the latent period of anesthesia beginning (“fal-
ling asleep”), duration of the anesthesia sleep and the num-
ber of mice that were anesthetized. The results obtained
are given in Tab. 3.

Results and Discussion

When studying the antidepressant activity only N-(1,1-
diphenyl-1-hydroxyet-2-yl)-N -diphenylhydroxyace-
tylanthranilamide (compound 4) in the dose of 200 mg/kg
reliably decreased the general duration of immobile fi-
xation of animals in 1.9 times compared to the control
group (at the same level as Imipramine). However, it had
no effect on the number of immobility acts. The results ob-
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The effect of the test substances on pentylenetetrazol convulsions in mice

Table 2

Group of animals / Dose, The latent period, min Number of clonic and tonic Mortality, %
test compound mg/kg paroxysms per 1 mouse

Control - 6.34+/-0.79 2.86+/-0.51 71

Compound 1 20 6.43+/-0.71 2.60+/-0.81 40
200 11.054/-1.97* 1.40+/-0.25% 20%*

Compound 2 20 6.12+/-1.03 2.80+/-0.49 60
200 4.14+/-0.44 3.00+/-0.55 80

Compound 3 20 4.40+/-1.03 2.40+/-0.75 80
200 5.56+/-1.41 2.00+/-0.32 80

Compound 4 20 5.45+/-0.64 2.20+/-0.58 60
200 5.55+/-0.95 2.60+/-0.40 60

Depakine 300 12.16+/-1.88* 1.20+/-0.41* 17%*

Note: significant differences in relation to the control (p<0.05): * — by the Student’s t-criterion; ** — by the Fisher angular transformation.

Table 3
The effect of the test substances on the Barbamyl anesthesia in mice
Group of animals / Dose, . . . . % of mice
test compound ma/kg The latent period, min Duration of anesthesia, min that were
anesthetized

Control - 21.56+/-2.38 45.50+/-4.44 100
Compound 5 20 - 0.00+/-0.00*** 0*
200 32.20 11.25%* 20%
Compound 6 20 18.53+/-1.69 15.95+/-3.12%** 100
200 9.47+/-0.48** 15.40+/-6.00** 100
Compound 7 20 14.46+/-3.46 25.02+/-6.36* 100
200 12.00+/-2.72* 34.11+/-6.08 100
Compound 8 20 13.68+4/-2.02* 45.82+4/-7.54 100
200 12.61+/-2.80* 43.60+/-6.75 100
Donormyl 20 11.72+/-1.46* 50.36+/-5.27 100

Note: significant differences in relation to the control: * - by the Student’s t-criterion (p<0.05); ** - by the Student’s t-criterion (p<0.01);

*** _ by the Student’s t-criterion; ¥ — by the Fisher angular transformation (p<0.05); # — by the Fisher angular transformation (p<0.01).

tained confirm significant and dose-dependent antide-
pressant properties of this compound; they are slightly in-
ferior the reference drug Imipramine.

Compounds 1-3 in both doses (except for compound 1
in the dose of 200 mg/kg) revealed a tendency to de-
crease the total duration of immobile fixation and the num-
ber of immobility acts. However, this difference did not
reach the level of statistical significance because of high
depression of data. The high activity of compound 4 can
be associated with the presence of two fragments of ben-
zylic (diphenylhydroxyacetic) acid in the structure of a
molecule.

The results of the anticonvulsant activity study pre-
sented in Tab. 2 show that N-(phenylhydrazidoacetyl)-
N’-succinamidoanthranilamide (compound 1) in the dose
of 200 mg/kg revealed significant anticonvulsant pro-
perties: against the background of its administration there
was a statistically significant lengthening of the latent
period of the clonic and tonic convulsions in 1.7 times,
decrease in the number of paroxysms per 1 mouse more
than twice, and also reduction of the animals’ mortality

by 51% (p<0.05) compared to the control group. The anti-
convulsant effect of this compound is dose-dependent:
in the dose of 20 mg/kg compound 1 does not affect the
latent period and the number of convulsions per 1 mouse,
and it only insignificantly reduces the mortality index in
the group by 31% compared to the control group. In ge-
neral, the anticonvulsant effect of this compound in the
dose of 200 mg/kg is not inferior the classical anticon-
vulsant drug Depakine in the dose of 300 mg/kg. It cau-
sed a significant prolongation of the latent period of the first
paroxysm development in the group in 1.9 times, as well as
decrease in the number of convulsions in 2.4 times and the
mortality index (54%) compared to the control group.

As can be seen from Tab. 3, a well-proven hypnotic
drug Donormyl (doxylamine hydrochloride) in the dose
of 20 mg/kg statistically significantly reduced the latent
period of animals’ anesthesia beginning in 1.8 times com-
pared to the control group; however, it had no effect on
the sleep duration.

Compound 5 revealed the antagonism to Barbamyl:
in the dose of 20 mg/kg none of the animals were anes-
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thetized, behavioural indicators were in the normal range,
visual signs of retardation and depression of the CNS were
not found. In the group of animals received the water so-
lution of compound 5 in the dose of 200 mg/kg the de-
velopment of classic drug-induced sleep was observed
only in one animal. The results obtained indicate the sti-
mulating effect of compound 5 on the CNS, and it re-
quires the additional study.

Compounds 6 and 7 in the dose of 20 mg/kg had no
significant effect on the latent period of animals’ anes-
thesia beginning. However, they decreased duration of
anesthesia, and it could be the evidence of the sleep struc-
ture disorder. Against the background of administration
of compounds 6 and 7 in the dose of 200 mg/kg there
was a significant reduction of the latent period of anes-
thesia beginning in 2.3 and 1.8 times compared to the
control group. At the same time compound 6 showed statis-
tically significant decrease of the sleep duration in 2.6 times.

Compound 8 in both doses reliably decreased the la-
tent period of “falling asleep” of animals in 1.6 and 1.7 ti-
mes, respectively, at the same level as the reference drug.
However, it has no effect on duration of anesthesia and re-
mained at the level of the similar value in the control group.

Therefore, it is methyl-(2-methylcarbonyloxymethyl-
4-0x0-3,4-dihydro-3-quinazolinyl)acetate (compound 8)

that is a promising compound for further research of the
hypnotic activity since it substantially decreases the time
of “falling asleep” and does not affect duration of sleep.
The analysis of the “structure-activity” relationship gives
the possibility to assume that such pronounced pharma-
cological activity is due to the presence of substituents
in position 2 of the quinazoline nucleus.

CONCLUSIONS

1. For N-(1,1-diphenyl-1-hydroxyet-2-y1)-N’-diphenyl-
hydroxyacetylanthranilamide (compound 4) the highest
level of the antidepressant activity has been determined,
it is slightly inferior than that for the reference drug Imi-
pramine.

2. N-(phenylhydrazidoacetyl)-N’-succinamidoanthra-
nilamide (compound 1) reveals high anticonvulsant pro-
perties and is not inferior the action of the classical anti-
convulsant drug Depakine.

3. It has been found that 2-(4-ox0-3,4-dihydro-3-qui-
nazolinyl)acetohydrazide (compound 5) shows the an-
tagonistic effect in relation to Barbamyl.

4. Methyl-(2-methylcarbonyloxymethyl-4-0x0-3,4-
dihydro-3-quinazolinyl)acetate (compound 8) decreases
the latent period of “falling asleep” for animals, and there-
fore, it is a promising biologically active substance for
further research of the hypnotic activity.
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PAPMAKOJIOIN4YHA AKTUBHICTb NOXIAHUX 3,4-O0UTOPO-4-OKCOXIHA3OMNIHY
TA AHTPAHINTAMIAIB, WO MICTATb 3ANULWIOK rMIUuAHY

F0.0.0ecsiHukoea, [].B.Jlesawoe, B.M.Kpas4eHko, B.I1.YepHux, J1.A.LLlemyyk
Knroyoei cnoea: xiHa3or10H; aHmpaHinamio; aHmudernpecusHull eghekm; npomucy0oMHa

aKkmuseHicms, cHOOiliHa akmueHicmb

lNoxidHi 3,4-0u2iOpo-4-oKkcoxiHa3orniHy 8i0oMi SIK nepcrnekmueHUl Kriac XiMiYHUX CrOSyK, SIKUM rpu-
mamaHHUl WwupoKul criekmp ¢hapmMakonoziyHoi akmusHocmi. Bpaxosyrouu 0aHi PASS-nipoeHo3y Onsi
o0epxKaHUX Hamu 3amilieHUx aHmpaHinamioie ma roxiOHuUx 4-okco-3,4-0uzidpoxiHa3osiHie, Wo mic-
msame «8bydoeaHuli» 3anulioK aMiHOKUCIomu aniyuHy 8 skocmi chapmakoghopy, 8UHUKIIa rnidcmasa
05151 0oCcniOKeHHs UeHmparibHUX HelpomporHux echbekmis. [pu sug4eHHi cHOOIUIHOI, npomucydom-
HOI' ma aHmudernpecusHOi akKmuU8HOCMIi 8CmaHOo8/IeHi 8UCOKI aHmuodenpecusHi enacmusocmi N-(1,1-
OucbeHin-1-zidpokciem-2-in)-N’-OugheHineziopokciauemunaHmparinamioy (crionyka 4), akuti dewo rno-
cmyrnaemscsi npenapamy rnopieHsHHSA iminpamiHy. N-(¢peninzidpasudoauyemun)-N’-cykyuHamiooaHmpa-
Hinamid (crioriyka 1) susiense sucoki npomucyQoMHi erracmusocmi i He nocmymnaemscs Oil Knacuy-
Ho20 npomucydomMHo20 3acoby OenakiHy. [Npu eus4yeHHi CHOOIIHO20 egheKmy 8CcmaHOB8/1eHO, WO 2-
(4-okco-3,4-0uziopo-3-xiHa3oniHin)auemoeiopa3ud (crionyka 5) susiense aHmazoHicmu4YHUl ernue eio-
HOCHO 6apbawminy. Memun-(2-memurnkapboHirnokcumemuri-4-okco-3,4-0uzidpo-3-xiHa3osiHin)auemam
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(crionyka 8) e 0o3ax 20 ma 200 me/ke OOCmMOBIPHO Ha pieHi Npernapamy MopIieHSIHHS 3MeHWysas ra-
meHmHuU rnepiod «3acuHaHHsI» meapuH y 1,6 ma 1,7 pa3u 8idrnosiOHO i € nepcriekmusHoto BAP 0ns
nodanbuwiux 0ocnidxeHb CHOOIUHOI akmueHocmi. AHani3 38’a3Ky «cmpykmypa-0isi» dae MOXrugicmab
npunycmumu, Wwo supasHul rposie hapmakosio2idyHoi akmueHocmi 0bymoerneHuli Hasi8HICM0 3amic-
HUKI8 y MOMOXeHHi 2 XiHa3051iHo8o20 sidpa. OmpumaHi 0aHi 003807151H0Mb 3Pp06UMU BUCHOBOK, W0 00-
CITIIOXeHHS 3a3Haq4eHUX MoxiOHUX € rnepcrieKmusHUM 01151 Modarnbwoao rnowyKy Hosux 6ios1o2iyHo akK-
MUBHUX Pe4Y08UH 3i CHOOIUHOK, MPOomMuUcyO0OMHOK ma aHmMuUOEenpPeCcUBHOI 81acCmugoCmsMU.

PAPMAKOJNTIOMMYECKAA AKTUBHOCTb NMPONU3BOAHLIX 3,4-AUTOPO-
4-OKCOXUHA3OJIMHA U AHTPAHUITAMWOOB, KOTOPbIE COOEPXXAT OCTATOK INLUMWHA
FO.A.OecsiHukoea, [].B.Jleeawoe, B.H.Kpas4eHko, B.I1.YepHbix, JI.A.LLlem4yk

Knrovesnbie criosa: xuHa3ornoH; aHmpaHunamud; aHmudernpeccusHbll 3¢hghekm;
rpomueocyOopoXXHasi akKmueHOCMb, CHOMBOPHasi aKmueHOCMb

lNpou3eodHble 3,4-0uaudpo-4-0KCoXUHa30IUHa U38eCMHbI KaK rnepcreKmueHbIl Kacc XUMUYecKux
coeduHeHUU, MpossIsAWUX WUPOKUU crekmp gapmakonoaudeckol akmusHocmu. C ydemom O0aH-
Hbix PASS-ripoeHo3a 051 Mosny4YeHHbIX HaMU 3aMeu,eHHbIX aHmpaHuiamudo8 U rpou3eo0HbIX 4-0Kco-
3,4-0u2udpOoxXuHa3oIuHO8, KOmMopbie co0epxKam «8CMPOEHHbIU» 0CMamoK aMUHOKUCIOMbI 2rluyuHa
8 Kadecmee ¢hapmakoghopa, 803HUKIIU OCHOB8aHUSI 01151 uccriedo8aHusi UeHmparsbHbIX HelpOmpOnHbIX
aghbgbekmos. lNpu usydeHUU cHoOmMe8opHoU, MPOMUBOCYOOPOXHOU U aHmMudenpeccugHol akmueHocmu
ycmaHoerieHbl 8bICoKue aHmuderipeccusHbie ceoticmea N-(1,1-0ugbeHur-1-audpokcuam-2-ur)-N’-Ou-
geHuneudpokcuauyemunaHmpaHunamuoa (coeduHeHue 4), Komopbili HECKO/ILKO ycmyrnaem rpena-
pamy cpasHeHusi umurnpamuHy. N-(cbeHuneudpasudoayemun)-N’-cykyuHamudoaHmpaHunamud (coe-
OuHeHue 1) nposierisem 8bICOKUE MPOMUBOCYOOPOXHbIE ceolicmaa U He ycmyrnaem Kiaccu4yecKomMy
rnpomugocydopoxxHoMy cpedcmaey OenakuHy. [pu uzy4eHUU CHOM8OPHO20 3¢hghekma yCcmaHO8/1EeHO,
4mo 2-(4-okco-3,4-0ucudpo-3-xuHa3onuHust)ayemoaudpasud (coeduHeHue 5) nposiersiem aHmazo-
HUcmuu4eckoe enusHue omHocumesibHo bapbamuna. Memun-(2-memurikapboHuokcumemursi-4-okco-
3,4-0uzudpo-3-xuHalonuHus)ayemam (coeduHeHue 8) 8 do3ax 20 u 200 ma/ke 00CMOB8EPHO Ha ypOsHe
rpenapama cpasHeHUs1 yMeHbWaem 1ameHmHbIU Nepuol «3achkinaHusi» XueomHbix 8 1,6 u 1,7 pasa
€co0mMeemcmeeHHO U si8risiemcsi nepcriekmusHbiM BAB 0nisi danbHelwux uccrnedosaHUl CHOM8OPHOU
akmuesHocmu. AHanu3s ces3u «cmpykmypa-0eticmaue» 0aem 803MOXHOCMb MpedrnonoXumb, Y4mo
8bIpaxkeHHOoe MposisrieHUe hapmakoo2u4eckol akmugHocmu 0bycr108/1eHO Haru4YueM 3amecmume-
nied 8 nonoxeHuuU 2 XuHa3oruHogoe2o sidpa. lNonyyeHHble OaHHbIe 10380s1510M coelame 8b1800, YMO
uccriedosaHusi 0aHHbIX MPOU3BOOHbLIX SBIAOMCS MepcrieKmueHbIMU 011 danbHeliwea20 noucka Ho-
8bIx BUOI02UYECKU aKMUBHbIX 8EUECME CO CHOMBOPHLIMU, MPOMUBOCYO0POXHbLIMU U aHmuodernpec-
CUBHbIMU ceolicmeamul.



