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Abstract: 2-[3
’
- Aminoacetyl amino-2

’
-methyl-6-monosubstituted quinazolin-4

’
(3

’
H)-onyl-imino]-4-thiazolidinones 5-6 

were synthesised by cyclisation of 1-[3
’
-Aminoacetyl-2

’
-methyl-6

’
-monosubstituted quinazolin-4

’
(3

’
H)-onyl]-

thiosemicarbazide 3-4 . 7-18 were synthesised by condensation of various substituted aldehydes at the 5
th
 position of 

thiazolidinones  5-6. The newly synthesised compounds showed anticonvulsant activity ranging from 50%-90% (seizure 

protection). Compound 18, 2-[3
’
-aminoacetyl amino-2

’
-methyl-6

’
-bromosubstituted quinazolin-4

’
(3

’
)-onyl imino]-5-

methyl-(p-N,N-dimethyl benzyl) -4-thiazolidinone showed maximum activity being more potent than the reference drug 

phenytoin sodium. 

Keywords: Quinazolin-4(3H)-onyl thiazolidinone derivatives, anticonvulsant activity, mouse, rat, synthesis 

 

INTRODUCTION 

Quinazolinone  [1-6]  substituted by different 

heterocyclic moieties at 3
rd

 position of this heterocyclic 

system have been reported to exhibit anticonvulsant 

property. Several of these three-heterocyclic substituted 

quinazolinones show a high level of protection against 

maximal electroshock [MES] induced convulsions in 

animal models. Moreover, thiazolidinone [7-12] 

derivatives substituted by different heterocyclic 

moieties have been reported to exhibit anticonvulsant 

activity. However, these compounds have not been in 

clinical use as they possess either less activity or more 

side effects. 

 

Incorporating thiazolidinone moiety at 3
rd

 

position of quinazolinone nucleus might be thought to 

yield more potent anticonvulsant compounds as 

substituted moiety is itself anticonvulsant and 

substitution at 3
rd

 position further results in protection 

against convulsions. Thus, the substitution by these 

moieties may be synergistic. The present project is 

therefore, aimed at synthesizing such compounds. 

 

MATERIAL AND METHODS 

Chemistry 

All melting points were uncorrected. The 

purity of the compounds was checked by TLC on silica 

gel-G. Plates and spots were located by iodine. IR 

spectra were recorded on Beckman-Acculab-10-

spectrophotometer (vmax in cm
-1

).  
1
H-NMR spectra was 

recorded on a Bruker 300-FT instrument. 

 

The compounds 3-18 (see table 5) were tested 

both for their anticonvulsant activity and acute toxicity. 

Phenytoin sodium was used as reference drug for 

anticonvulsant activity. 

 

Synthesis  

2-[3
’
- Aminoacetyl amino-2

’
-methyl-6-

monosubstituted quinazolin-4
’
(3

’
H)-onyl-imino]-4-

thiazolidinones 5-6 and 2-[3
’
-aminoacetyl amino-2

’
-

methyl-6
’
-monosubstituted quinazolin-4

’
(3

’
)-onyl- 

imino]-5-methyl-(substituted aryl) -4-thiazolidinones 7-

18 were synthesised according to the synthetic pathway 

shown in scheme 1. 

 

Reaction of ethyl chloroacetate with 2-methyl-

6-monosubstituted quinazolin-4(3H)- ones yielded 3-

(aminoethylethanoato)-2-methyl-6-monosubstituted 

quinazolin-4(3H)-ones 1-2, which on reaction with 

thiosemicarbazide afforded the corresponding 1-[3
’
-

aminoacetyl-2
’
-methyl-6

’
-monosubstituted quinazolin-

4
’
(3

’
H)-onyl]-thiosemicarbazide 3-4. Reaction of 3-4 

with bromoacetic acid will afford 2-[3
’
-

aminoacetylamino-2
’
methyl-6

’
-monosubstituted 

quinazolin- 4
’
(3

’
H)-onyl-imino]-4-thiazolidinones 5-6. 

When compounds 5-6 were condensed with various 

aromatic aldehydes , corresponding 2-[3
’
-aminoacetyl 

amino-2
’
-methyl-6

’
-monosubstituted quinazolin-4

’
(3

’
)-

onyl- imino]-5-methyl-(substituted aryl) -4-

thiazolidinones 7-18 were formed. 

 

Synthesis of 3- aminoethylethanoato-2-methyl-6-

monosubstituted quinazolin-4(3H)-ones (1-2) (Table 

1) 

A mixture of 2-methyl-6-monosubstituted 

quinazolin-4(3H)-ones (0.1 mol) ethyl chloroacetate  

(0.1mol) and anhydrous K2CO3  (8.0 g),were refluxed 
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for 24 h. After refluxing, the excess of solvent was 

distilled off with the help of a distillation assembly.The 

reaction mixtures were cooled, filtered with the help of 

a filteration pump washed with water and recrystallised 

from appropriate solvents. The physical and analytical 

data of compounds are given in Table 1. Compound 1:  

1H-NMR (CDCI3) d 9.60(ss, 1H, NHCH3), 7.90-7.25 

(m, 4H, Ar-H), 4.38 (d, 2H, NHCH2), 4.10 (q,2H, 

J=7Hz, COOCH2CH3), 2.30 (s, 3H, CH3), 1.20(t, 3H, 

J=7Hz, COOCH2CH3) (ppm); IR (cm
-1

, KBr): 

3250(NH), 2840(CH2), 1740(C=O of ester), 1550(C=C 

of aromatic ring). 

 

Synthesis of 1-[3
’
-aminoacetyl-2

’
-methyl-6

’
-

monosubstitutedquinazolin-4
’
(3

’
H)-onyl]-

thiosemicarbazide(3-4)(table 2) 

A solution of 3- aminoethylethanoato-2-

methyl-6-monosubstituted quinazolin-4(3H)-ones 1-2 

(o.075 mol) and thiosemicarbazide (0.075 mol) in 

methanol (dry 50 ml) were refluxed on a steam bath for 

about 15 h. The excess of the solvent was distilled off 

with the help of distillation assembly and the viscous 

masses were poured into ice-cold water, filtered with 

the help of a filteration pum and recrystallised from 

appropriate solvents. The physical and analytical data of 

the compounds are given in Table 2. Compound 3:  
1
H-

NMR (CDCI3) d 9.40(brs, 1H, NHCH2), 8.65(m, 4H, 

NHNHCS-NH2), 8.15-7.10(m, 4H, Ar-H), 4.40(d, 2H, 
NHCH2), 2.30(s, 3H,CH3) (ppm); IR (cm

-1
, KBr); 

3400(NH, NH2), 2853(CH2),1710(C=O of amides), 

1130(=C=S). 

 

Synthesis of 2-[3
’
-aminoacetylamino-2

’
methyl-6

’
-

monosubstituted quinazolin- 4
’
(3

’
H)-onyl-imino]-4-

thiazolidinones (5-6) (Table 3) 

Bromoacetic acid (0.01 mol) was added to 1-

[3
’
-aminoacetyl-2

’
-methyl-6

’
-monosubstituted-

quinazolin-4
’
(3

’
H)-onyl]-thiosemicarbazides (0.01 mol) 

in methanol and the reaction mixture was refluxed for 8 

h. The reaction mixture was poured into ice-cold water. 

The separated solid was filtered, washed with water and 

recrystallised from appropriate solvents. The physical 

and analytical data of the compounds are given in Table 

3. Compound 5:  1H-NMR (CDCI3 d 9.45(brs, 1H, 

NHCH2), 8.10-7.10(m, 4H, Ar-H), 4.22(d, 2H, 

NHCH2), 2.26(s, 3H, CH3), 9.25(ss, 1H, NHCO), 

3.68(s, 2H, CH2 of thialactam ring), 10.34(s, 1H, NH) 

(ppm); IR (cm
-1

, KBr); 3410(NH), 1745(C=O of 

thialactam moiety), 1720(C=O of quinazolon ring), 

1632(C=N), 690(C-S-C). 

 

Synthesis of 2-[3
’
-aminoacetyl amino-2

’
-methyl-6

’
-

monosubstituted quinazolin-4
’
(3

’
)-onyl- imino]-5-

methyl-(substituted aryl) -4-thiazolidinones (7-18) 

(Table 4) 

A mixture of compounds 5-6 (2.5 mol) was 

condensed with various aromatic aldehydes (2.5 mol) in 

presence of a few drops of glacial acetic acid in methyl 

alcohol for 8 h. The excess of solvent was distilled off 

and the residue thus obtained were recrystallised from 

appropriate solvents. The Physical and analytical data 

of the compounds are given in Table 4. Compound 7:  
1
H-NMR (CDCI3) d 9.40(brs, 1H, NHCH2), 8.25-

7.15(m, 9H, Ar-H), 4.20(d, 2H, NHCH2), 2.39(s, 3H, 

CH3), 9.20(ss, 1H, NHCO), 10.28(s, 1H, NH), 6.10(s, 

1H, CH-Ar). 

 

 
Fig-1: Synthesis Scheme-I 

 

Pharmacology 

The test compounds were suspended in 

propylene glycol and administered intraperitoneally 

(i.p.). The experiments were performed on albino rats of 

Charles foster of either sex of 60-90 days weighing 80-

120 g and on mice 90-120 days and weighing 20-25 g. 

Pregnancy was excluded. A total of 60 rats and 30 mice 

were used in groups of 10 rats respectively 10 

mice/group. The rats and mice were maintained at the 

following conditions: 37+ 1
0
 C, 70+5 % relative 

humidity, 12h light/dark cycle. Food and water were 

freely available up to the times of tests. The study 

protocol was approved by the ethical committee of Lala 

Lajpat Rai Memorial Medical College. 

 

Acute toxicity in mice 

All the compounds were investigated for their 

acute toxicity (ALD50) in mice by following the 

procedure of Smith [13]. 
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Anticonvulsant activity 

Maximal electroshock seizure (MES) test 
T he MES test was performed by following the 

method of Tomen et al. [14]. Rats of either sex 

weighing 90-120 g were divided into groups of ten 

animals each. The test drugs and phenytoin sodium as 

reference drug were administered i.p. in rats. After 1 h, 

they were subjected to a shock of 150 mA using a 

convulsiometer through ear electrodes for 0.2s and the 

presence or absence of extensor response was noted. 

Animals in which the extensor response was abolished 

were taken as protected rats. 

 

RESULTS 

Acute toxicity in mice 

All the compounds of the present series 

showed ALD50 >1000 mg/kg i.p., thus indicating a good 

safety margin. However, compound 18 exhibited an 

ALD50 >2000mg/kg i.p. 

 

Anti-convulsant avtivity in rat 

In MES test, out of 16 compounds, compounds 

12, 14, 15, 17 and 18 were found to be most active with 

80%, 80%, 80%, 80% and 90% inhibition of seizures, 

respectively. The results are shown in Table 5. 

 

Table-1: Physical properties of 3-(aminoethylethanaoto)-2-methyl-6-monosubstituted quinazolin-4(3H)-ones 1-2. 

Comp -

ound 

  X M.P

. 

(
0
C) 

Cryst. 

solvent 

Yield 

(%) 

               Calcd. (found) %           Molecular 

Formula        C         H          N 

     1   H  44 methanol  65 59.77(59.79) 5.74(5.72) 16.09(16.11) C13H15N3O3 

     2 6-Br 203 ethanol  58 45.88(45.90) 4.11(4.09) 12.35(12.33) C13H14N3O3Br 

 

Table-2: Physical properties of 1-[3
’
-aminoacetyl-2

’
-methyl-6

’
-monosubstituted quinazolin-4

’
(3

’
H)-onyl]-

thiosemicarbazide 3-4 . 

Compoun

d 

  X M.P. 

(
0
C) 

Cryst. 

solvent 

Yield 

(%) 

               Calcd. (found) %           Molecular 

Formula        C         H          N 

     3   H  84 methanol  66 47.05(47.02) 4.57(4.60) 27.45(27.46) C12H14N6O2S 

     4 6-Br 190 methanol  70 37.40(37.38) 3.37(3.41) 21.81(21.79) C12H13N6O2SBr 

 

Table-3: Physical properties of 2-[3
’
-aminoacetylamino-2

’
methyl-6

’
-monosubstituted quinazolin- 4

’
(3

’
H)-onyl-

imino]-4-thiazolidinones 5-6. 

Comp -

ound 

  X M.P

. 

(
0
C) 

Cryst. 

solvent 

Yield 

(%) 

               Calcd. (found) %           Molecular 

Formula        C         H          N 

     5   H  125 ethanol  70 48.55(48.58) 4.04(4.03) 24.27(24.30) C14H14N6O3S 

     6 6-Br 160 ethanol  80 39.52(39.57) 3.05(3.06) 19.76(19.78) C14H13N6O3SBr 

 

Table-4: physical properties of 2-[3
’
-aminoacetyl amino-2

’
-methyl-6

’
-monosubstituted quinazolin-4

’
(3

’
)-onyl- 

imino]-5-methyl-(substituted aryl) -4-thiazolidinones 7-18. 

com

pd 

  X   R M.p

(
0
C) 

Cryst. 

solvent 

Yield 

(%) 

               Calcd. (found) %           Molecular 

Formula        C         H          N 

   7     H   H  116 ethanol  75 58.06(58.04) 4.14(4.13) 19.35(19.33) C21H18N6O3S 

   8     H p-OCH3 190 methan-ol  70 56.89(56.91) 4.31(4.28) 18.10(18.08) C22H20N6O4S 

   9   H m-OCH3 175 aceto-ne   62 56.89(56.88) 4.31(4.34) 18.10(18.13) C22H20N604S 

  10   H p-OH 185 ethanol   65  56.00(56.01) 4.00(4.02) 18.66(18.70) C21H18N6O4S 

  11   H p-N (CH3) 205 acetone   62 57.86(57.88) 4.82(4.80) 20.54(20.53) C23H23N7O3S 

  12   H m-OCH3, p-

OH 
220 ethanol   70 54.88(54.90) 4.36(4.39) 17.46(17.42) C22H21N6O5S 

  13  Br   H 240 ethanol   68 49.12(49.09) 3.31(3.29) 16.37(16.35) C21H17N6O3SBr 

  14  Br p-OCH3 210 toluene   60 48.61(48.59) 3.49(3.51) 15.46(15.45) C22H19N6O4SBr 

  15  Br m-OCH3 180 methanol   62 48.61(48.62) 3.49(3.47) 15.46(15.42) C22H19N6O4SBr 

  16  Br p-OH 160 acetone  74 47.63(47.60) 3.21(3.19) 15.87(15.91) C21H17N6O4SBr 

  17  Br p-N (CH3) 235 ethanol  72 49.64(49.69) 3.95(3.92) 17.62(17.60) C23H22N7O3SBr 

  18  Br m-OCH3, p-

OH 
250 methanol  68 47.14(47.11) 3.57(3.60) 15.00(15.02) C22H20N6O5SBr 
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Table-5: Pharmacological data of compounds (3-18) 

      

Compounds 

Acute toxicity ALD50 

      (mg/kg i.p.) 

         Anticonvusant  activity     

     Dose (mg/kg i.p.) % Inhibition of seizures 

                 3           >1000                 100             50
** 

                 4           >1000                 100             60
** 

                 5           >1000                 100             60
** 

                 6           >1000                 100             70
** 

                 7           >1000                 100             70
** 

                 8           >1000                 100             70
** 

                 9           >1000                 100             70
** 

               10           >1000                 100             60
** 

               11           >1000                 100             70
** 

               12           >1000                   25 

                  50 

                100 

            30 

            40
** 

            80
*** 

               13           >1000                 100             70
** 

               14           >1000                 100             80
*** 

               15           >1000                 100             80
*** 

               16           >1000                 100             70
** 

               17           >1000                 100             80
*** 

               18 

 

 

          >2000                  25 

                 50 

               100 

            30 

            50
* 

            90
*** 

Phenytoin 

sodium 

                 30              80
*** 

Propylene 

glycol 

                  20ml                0 

*
p < 0.05, 

**
p < 0.01, 

***
p < o.001. 

 

DISCUSSION 
All the newly synthesised compounds were 

studied for their anticonvulsant activity. The 

Compounds were screened for their anticonvulsant 

activity against maximal electroshock induced seizures 

at a dose of 100mg/kg i.p., and were found to exhibit 

substantive anticonvulsant activity ranging from 50% to 

90%. The characteristic feature of this series is the 

incorporation of quinazolinone and thiazolidinone 

moieties into a single molecular framework. While 

evaluating the anticonvulsant activity, it was observed 

that compounds having bromo group at 6
th
 position of 

quinazolinonyl moiety were found to be more potent 

than those without bromo group i.e. compounds 4 and 6 

having 60% and 70% activity more active than 

compounds 3 and 5 with 50% and 60% inhibition of 

seizures. Further, the next step compounds substituted 

with different aldehydes at the 5
th
 position of the 

thiazolidinone ring also elicited remarkable 

anticonvulsant activity upto 90%. All the compounds 7-

18 of this step exhibited potent anticonvulsant activity 

70% to 90%. However compound 18 (having p-N, N-

dimethylbenzyl group at the 5
th
 position of 

thiazolidinonyl moiety) have shown most potent 

activity of 90% against MES test which is more potent 

than standard drug phenytoin sodium (8-0%) and hence 

it was studied at three graded doses of 25mg/kg i.p., 

50mg/kg i.p., 100mg/kg i.p. and showed 30%, 50%, 

90% inhibition of seizures respectively. The newly 

synthesised compounds were also tested for 

approximate lethal dose AlD50 and were found to 

exhibit a higher value of ALD50 i.e. more than 1000 

mg/kg i.p. except compound 18 which exhibited ALD50 

of more than 2000 mg/kg i.p. (maximum dose tested) 

thus indicating the safer nature of these compounds.     
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