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Abstract 

A series of new quinazoline-4(3H)-one derivatives (2-15) have been synthesized using methyl α-[(4-oxoquinazolin-2-

yl)thio]acetate (1) as precursor. The acid hydrazide (2) was synthesized via the reaction of the ester (1) with hydrazine 

hydrate, whereas the thiosemicarbazide (4) was synthesized either from the reaction of the acid hydrazide (2) with ammonium 

thiocyanate or from the reaction of the ester (1) with thiosemicabazide. The thiosemicarbazide (4) was used to synthesize 2-

amino-1,3,4-thiadiazole (5) and 1,3,4-triazole-5-thiol (6) via the cyclization reaction under acidic and basic conditions 

respectively. On the other hand, the reaction of organic thiocyanates with the hydrazide (2) gave di-substituted 

thiosemicarbazide (13-15), while the reaction of carbon disulfide with the hydrazide (2) in presence of potassium hydroxide 

afforded the carbodithioate potassium salt (7). The carbodithioate potassium salt (7) was then treated with hydrazine hydrate 

to give 2-{[(4-amino-5-mercapto-4H-1,2,4-triazol-3-yl)methyl]thio}quinazolin-4(3H)-one (8). The later compound (8) was 

used as a precursor to synthesize fused heterocyclic compounds {namely 2-{[(6-mercapto[1,2,4]triazolo[3,4-b][1,3,4] 

thiadiazol-3-yl)methyl]thio}quinazolin-4(3H)-one (9), 2-{[(6-methyl[1,2,4]triazolo[3,4-b][1,3,4]thiadiazol-3-yl) methyl]thio} 

quinazolin-4(3H)-one (10) and 2-{[(6-(2,6-dichlorophenyl)[1,2,4]triazolo[3,4-b][1,3,4]thiadiazol-3-yl)methyl]thio} 

quinazolin-4(3H)-one (11), 2-{[(6-(3-nitrophenyl)[1,2,4]triazolo[3,4-b][1,3,4]thiadiazol-3-yl)methyl]thio}quinazolin-4(3H)-

one (12) via the reaction of compound (8) with CS2 / potassium hydroxide, acetyl chloride and aromatic aldehydes 

respectively. Elucidation of the structures of the compounds (4-15) was performed by using the FT-IR, 1H-NMR and 13C-

NMR spectroscopic methods.  

Keywords: Quinazolin-4-(3H)-one, acetohydrazide, thiosemicarbazide, 1,3,4-triazol-2-thiole, 2-amino-1,3,4-thiadiazole, 1,2,4-triazolo 

compound.  

Introduction 

Quinazolines are one of a significant class of fused 

heterocyclic compounds. The quinazoline skeleton, 

especially as quinazoline-4(3H)-one moiety, was 

considered to be the essential building block of 

numerous natural products [1], such as chrysogine 

[2,3],  L-vasicinone [4], and also found in drugs such 

as methaqualone [5]. The quinazoline-4(3H)-one 

derivatives are of considerable interest owing to their 

activity in biological, pharmacological and medicinal 

chemistry fields, and also they shown an activity  as  

antibacterial [6],  antimicrobial [7,8], antitumor [9-

11],  anticancer [12-15], antifungal [16], antioxidant 

[17,-19], anti-inflammatory and analgesic  [19,20], 

anti-HIV [21], anticonvulsant [22], antihypertensive 

[23], antitubercular [24,25], anti-diabetes [26] agents. 

      On the other hand, many heterocyclic 

moieties, other than quinazoline-4(3H)-one, such as 

1,3,4-triazole, 1,3,4-oxadizole and 1,3,4-thiadiazole, 

have gained an importance in organic synthesis 

owing to their diverse biological and pharmacological 

activities like antimicrobial [27], anticancer and  

antitumoral [27-31] and anticonvulsant [32] 

activities. 

     Thus, on the basis of the previously mentioned 

facts, this manuscript dealing with the synthesis of a 

series of quinazoline-4(3H)-one derivatives 

containing quinazoline-4(3H)-one nucleus associated 

with different heterocyclic moieties starting from 

methyl α-[(4-oxoquinazolin-2-yl)thio]acetate as an 

essential synthesizing compound.  

 

Experimental:  

Melting points were recorded using a Stuart 

melting point SMP30 apparatus and were 
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uncorrected. The FT-Infrared spectra were recorded 

as neat using Bruker system 2000 FT.IR 

spectrophotometer. The spectra of 1H & 13C NMR 

were measured on a Bruker BioSpin GmbH (400) 

super conducting NMR Spectrometer (400 MHz) 

using DMSO-d6 as a solvent and TMS as an internal 

standard. The methyl ester (1), the acetohydrazide 

compound (2) and oxadiazole (3) were synthesized 

according to our previously published paper [33]. 

  

Synthesis of [α-{(4-oxoquinazolin-2-yl)thio}aceto] 

thiosemicarbazide (4) [34]:   
      This compound was synthesized via two 

synthetic methods.   

Method A: To a stirred solution of methyl α-[(4-

oxoquinazolin-2-yl)thio]acetate (1) (0.01 mol, 2.5 g) 

in (50 ml) absolute ethanol, thiosemicarbazide (0.015 

mol, 0.75 g) was added with stirring followed by 

reflux for 12h. The resulting solid product was 

filtered off, washed with cold water and dried then 

recrystallized from ethanol to give white crystals in 

95% yield, m.p.176-177 οC. 

Method B: Concentrated hydrochloric acid (2 ml) 

was added to a stirred solution of the α-substituted 

acetohydrazide (2) (0.005 mol, 1.25 g) and 

ammonium thiocyanate (0.015 mol, 1.14 g) in 

absolute ethanol (25 ml). The resulting mixture was 

refluxed for 4h, and subsequently the solvent was 

evaporated under reduced pressure. The residue was 

washed with cold water, dried then recrystallized by 

using ethanol to afford white crystalline product in 

95% yield, m.p.176-177 οC. 

 

Synthesis of 2-{[(5-amino-1,3,4-thiadiazol-2-yl) 

methyl]thio}quinazolin-4(3H)-one  (5) [35]:  

      Concentrated sulfuric acid (10 ml) was added 

slowly with shaking and cooling (at 0 οC) to α-{(4-

oxoquinazolin-2-yl)thio}aceto]thiosemicarbazide (4) 

(0.001 mol, 0.309 g) within 15 min, then the stirring 

was continued for further 10min, and subsequently 

poured on crushed ice (100 g) with shaking then 

neutralized with conc. NH4OH solution under cooling 

to produce a precipitate, which washed many times 

with cold water, dried then recrystallized from 

ethanol to afford pale yellow crystalline product in 

80% yield, its m.p. is 320-321οC. 

 

Synthesis of 2-{[(5-mercapto-4H-1,2,4-triazol-3-yl) 

methyl]thio}quinazolin-4(3H)-one (6)  [34]: 

      A solution of [α-{(4-oxoquinazolin-2-yl)thio} 

aceto]thiosemicarbazide (4) (0.001 mol, 0.309 g) in 

NaOH solution (4%, 25 ml) was stirred for 3h then 

refluxed for 3h. The solution was cooled to room 

temperature then filtered. The filtrate was then 

neutralized with diluted hydrochloric acid to produce 

a precipitate, which filtered off, washed with water, 

dried then recrystallized from ethanol to produce 

white crystalline product in 90% yield, its m.p. is 

255-256 οC. 

 

Synthesis of potassium 2-[2-{(4'-oxoquinazolin-2'-

yl)thio}acetyl]hydrazine-1-carbodithioate (7)  [36]: 

      A solution of potassium hydroxide (0.01mol, 0.56 

g) in (10 ml) absolute ethanol was added with stirring 

to an ice cooled solution of the acetohydrazide (2) 

(0.005 mol, 1.25g) in absolute ethanol (20 ml), 

followed by dropwise addition of CS2 (0.02 mole, 1.8 

ml). The resulting mixture was stirred over night at 

room temperature. The resulting precipitate of 

potassium carbodithioate (7) was filtered off, washed 

with cold dry diethyl ether then dried to produce 

white powder in 95% yield, its m.p. is more than 350 
οC. This carbodithioate salt was applied in the next 

step without further purification. 

 

Synthesis of 2-{[(4-amino-5-mercapto-4H-1,2,4-

triazol-3-yl)methyl]thio}quinazolin-4(3H)-one (8) 

[36]: 

      This compound was synthesized via one the 

following two synthetic methods: 

   

A: Hydrazine hydrate (99%) (0.06 mol, 3 ml) was 

added to a solution of 2-{[(5-mercapto-1,3,4-

oxadiazol-2-yl)methyl]thio}quinazolin-4(3H)-one (3) 

(0.001 mol, 0.292 g) in (10 ml) of absolute ethanol. 

The resulting mixture was refluxed for 12h, then 

cooled. The resulting precipitate was filtered off, 

washed with cold ethanol, then recrystallized from 

ethanol to afford shiny white crystalline product in 

85% yield, its m.p. is 256-257 οC. 

 

B: The potassium carbodithioate salt (7) (0.003 mol, 

1.091 g) was dissolved in water (8 ml), then an 

excess hydrazine hydrate (99.5%, 5 ml) was added 

with stirring followed by reflux until the emission of 

H2S gas was stopped [(detected by using paper 

soaked with lead acetate (~ 2 h)], and accompanied 

by a change in the color to green, then became 

homogenous solution. The resulting solution was 

cooled to ambient temperature then poured on 

crushed ice (50 g) then neutralized with acetic acid to 

afford a precipitated material which was filtered off, 

washed with cold water, dried, and finally 

recrystallized from ethanol:DMF (1:2) mixture to 

afford compound (8) as shiny white crystalline 

material in 98% yield, m.p. 256-257 οC. 

 

Synthesis of 2-{[(6-mercapto[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazol-3-yl)methyl]thio}quinazolin-

4(3H)-one (9) [36]: 

      To a mixture of the triazole (8) (0.001 mol, 0.306 

g) in dry pyridine (20 ml), CS2 (0.01 mol, 0.76 g) was 

added with stirring. The resulting mixture was heated 
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under reflux for 3h., then let to cool to ambient 

temperature and poured on crushed ice-water. The 

resulting precipitate was filtered off, and 

recrystallized from ethanol to give pale green crystals 

in 90% yield, its m.p. is 298-299 οC. 

 

Synthesis of 2-{[(6-methyl[1,2,4]triazolo[3,4-b] 

[1,3,4]thiadiazol-3-yl)methyl]thio}quinazolin-

4(3H)-one (10): 

      A mixture of compound (8) (0.002 mol, 0.612 g) 

and acetyl chloride (0.002 mol, 0.157 g) in pyridine 

(5 ml) was heated under reflux for 12h, then left to 

cool, then basified with cold saturated sodium acetate 

solution till pH 8. The precipitate was formed after 

leaving the mixture overnight in refrigerator. The 

solid product wasfiltered off, washed with water, then 

recrystallized from ethanol-water to afford white 

crystals in 92% yield, its m.p.is 267-268 οC. 

 

Synthesis 2-{[(6-aryl[1,2,4]triazolo[3,4-b][1,3,4] 

thiadiazol-3-yl)methyl]thio}quinazolin-4(3H)-one 

(11, 12): General procedure: 

     To an ice cooled solution of compound (8) (0.002 

mol, 0.612 g) in (50 ml) of ethanol, 2,4-dichloro- and 

3-nitrobenzaldehyde (0.002 mol) was added with 

stirring. The stirring was continued for further 12h. 

The resulting precipitate was filtred off, washed with 

cold ethanol then recrystallized from  ethanol. 

 

2-{[(6-(2,6-dichlorophenyl)[1,2,4]triazolo[3,4-b] 

[1,3,4]thiadiazol-3-yl)methyl]thio}quinazolin-4 

(3H)-one (11): 
   m.p. 210-211 οC, yellow powder, yield 85%.  

  

2-{[(6-(3-nitrophenyl)[1,2,4]triazolo[3,4-b] 

[1,3,4]thiadiazol-3-yl)methyl]thio}quinazolin-

4(3H)-one (12): 
 m.p. 178-179 οC, pale yellow powder, yield 90%.  

 

Synthesis of 1-[α{(4'-oxoquinazolin-2'-yl)thio} 

acetyl]-4-substituted thiosemicarbazide (13-15) 

[37]: General procedure: 

      To a solution of the acetohydrazide (2) (0.005 

mol, 1.25 g) in absolute ethanol (30 ml), organic 

isothiocyanate compound (0.005 mol) was added 

with stirring. The resulting mixture was heated under 

reflux for 12 h then cooled, to afford a precipitate, 

which filtred off and recrystallized from ethanol. 

 

1-[α{(4'-oxoquinazolin-2'-yl)thio}acetyl]-4-allyl 

thiosemicarbazide (13): 
     m.p. 225-226 οC, white powder, yield 85%.  

 

1-[α{(4'-oxoquinazolin-2'-yl)thio}acetyl]-4-methyl 

thiosemicarbazide (14): 
m.p. 199-200 οC, pale yellow powder, yield 88%.  

 

1-[α{(4'-oxoquinazolin-2'-yl)thio}acetyl]-4-phenyl 

thiosemicarbazide (15): 
m.p. 68-69 οC, white powder, yield 80%.. 

 

Results and Discussion: 

     In the present study 4-quinazolinone derivatives 

(4-15) were synthesized as shown in Scheme (1). 

The essential precursor compound applied in 

synthesizing compounds (4-15), in this research, is 

the ester (1), which synthesized from anthranilic acid 

according to the procedure listed previously [33]. 

This ester was transformed to the corresponding 

carbohydrazide (2) via the reaction of the ester (1) 

with hydrazine hydrate according to the procedure 

stated previously [33]. Thiosemicabazide compound 

(4) was synthesized either via the reaction of the 

acetohydrazide (2) with ammonium thiocyanate in 

existence of conc. HCl , or via the reaction of the 

ester (1) with the thiosemicarbazide in absolute 

ethanol. 

     The structure of the thiosemicabazide compound 

(4) was confirmed according to (IR, 1H NMR,13C 

NMR) spectral data [38-40]. The appearance of a 

characteristic stretching absorption band, in the IR 

spectrum, at 1164 cm-1 for C=S functional group  

gives an excellent evidence about thiosemicabazide 

moiety formation, in addition to appearance of 

stretching absorption at 3419,3176 cm-1 for (N-H), at 

1741,1679 cm-1 for (C=O) , at 1612 cm-1 for (C=N) 

and at 892 cm-1 for (C-S). The 1H NMR spectrum of 

compound (4) showed the following chemical shifts 

(δ, ppm): 3.84 (s, 2H, CH2), 7.42 (t, 1H, H6), 7.61 (d, 

1H, H8), 7.77 (t, 1H, H7), 8.02 (d, 1H, H5), 8.23 (s, 

1H, CONH), 9.53 (s, 2H, NH2), 10.4 (s, 1H, CSNH), 

12.65 (s, 2H, H3). Whereas, the 13C NMR spectrum 

showed the following chemical shifts (δ, ppm): 30.7 

(C11), 120.8 (C10), 126.6 (C8), 126.7 (C6), 127.3 

(C5), 133.4 (C7), 146.9 (C9), 159.3 (C2), 161.0 (C4), 

170.3 (C=O), 182.5 (C=S). stretching absorption at 

3419,3176 cm-1 for (N-H), at 1741,1679 cm-1 for 

(C=O) , at 1612 cm-1 for (C=N) and at 892 cm-1 for 

(C-S). The 1H NMR spectrum of compound (4) 

showed the following chemical shifts (δ, ppm): 3.84 

(s, 2H, CH2), 7.42 (t, 1H, H6), 7.61 (d, 1H, H8), 7.77 

(t, 1H, H7), 8.02 (d, 1H, H5), 8.23 (s, 1H, CONH), 

9.53 (s, 2H, NH2), 10.4 (s, 1H, CSNH), 12.65 (s, 2H, 

H3). Whereas, the 13C NMR spectrum showed the 

following chemical shifts (δ, ppm): 30.7 (C11), 120.8 

(C10), 126.6 (C8), 126.7 (C6), 127.3 (C5), 133.4 

(C7), 146.9 (C9), 159.3 (C2), 161.0 (C4), 170.3 

(C=O), 182.5 (C=S).  

The thiosemicabazide (4) was cyclized under acidic 

conditions (conc. H2SO4) to 1,3,4-thiadiazole 

compound (5) or under basic conditions (NaOH) to 

1,3,4-triazole compound (6). The IR spectrum of 

compound (5) showed the following stretching 

absorption bands (ν, cm-1): at 3369, 3242 cm-1 related 

to the N-H of NH2 and NH moieties, at 1665 cm-1 for 
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the C=O, at 1602 cm-1 due to the combination of C=C 

and C=N and at 685 cm-1 for the stretching vibration  

 

of C-S functional group, and its 1H NMR spectrum 

showed the following chemical shifts (δ, ppm): 4.13 

(s, 2H, H11), 6.86 (s, 2H, NH2), 7.42 (t, 1H, H6), 

7.61 (d, 1H, H8), 7.77 (t, 1H, H7), 8.02 (d, 1H, H5), 

12.59  (s, 1H, NH). While its 13C NMR spectrum 

showed the following chemical shifts (δ, ppm): 

24.1(C11), 120.8 (C10), 126.6 (C8), 126.7 (C6), 

127.3(C5), 133.4 (C7), 146.9 (C9), 159.3 (C2), 161.0 

(C12), 161.1(C4), 168.6 (C13). 

 

The compound (6) is present in two tautomeric 

structures (thiol-thione tautomerism) and its structure 

was confirmed according to the spectral data. In IR 

spectrum  the following stretching absorption bands 

(ν, cm-1)  were shown: at  3321 cm-1 for the N-H, at 

2582 cm-1 for S-H, at 1668 cm-1 for the C=O, at 1612 

cm-1 due to combination of C=C and C=N and at 682 

cm-1 for C-S. Whereas, 1H NMR spectrum involved 

the following chemical shifts (δ, ppm): 4.13 (s, 2H, 

CH2), 7.42 (t, 1H, H6), 7.61 (d, 1H, H8), 7.77 (t, 1H, 

H7), 8.02 (d, 1H, H5), 11.12 (s, 1H,NH), 12.63 (s,1H, 

H3), 13.05 (s,1H, SH). While the 13C NMR spectrum 

showed  the chemical shifts (δ, ppm) as follows: 23.7 

(C11), 120.8 (C10), 126.6 (C8), 126.7 (C6), 127.3 

(C5), 133.4 (C7), 146.9 (C9),  158.6 (C12),  159.3 

(C2),  159.8 (C4), 161.5 (C13).  

The preparation of 2-{[(4-amino-5-mercapto-4H-

1,2,4-triazol-3-yl)methyl]thio}quinazolin-4(3H)-

one (8) was performed either by the reaction of 1,3,4-

oxadiazole-2-thiole (3) with hydrazine hydrate, or by 

two steps synthetic pathway via the reaction of the 

acetohydrazide (2) with CS2 in existence of alcoholic 

potassium hydroxide, in primal step, to synthesize 

potassium carbodithioate salt (7), while the second 

step, involves the reaction of the isolated 

carbodithioate salt (7) with hydrazine hydrate to 

produce compound (8). The IR spectrum of the 

carbodithioate salt (7) showed the following 

stretching absorption  (ν, cm-1): at 3467 cm-1 for the 

N-H, at 1678 cm-1  for C=O at 1597 cm-1 for the 

C=N, at 1248 cm-1 for C=S and 650 cm-1 for C-S. its 
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1H NMR spectrum showed the chemical shifts (δ, 

ppm) as follows: 3.84 (s, 2H, CH2), 7.42 (t, 1H, H6), 

7.61 (d, 1H, H8), 7.68 (s, 1H, H13), 7.75 (t, 1H, H7),  

8.02 (d, 1H, H5), 11.3 (s,1H, H14), 12.65 (H3). 

While in its 13C NMR spectrum the following 

chemical shifts (δ, ppm) are shown: 23.7 (C11), 

120.8 (C10), 126.6 (C8), 126.7 (C6), 127.3 (C5), 

133.4 (C7), 146.9 (C9),  158.2 (C2),  159.3 (C12), 

163.4 (C4), 212 (C15). 

      The IR spectrum compound (8) showed the 

following stretching absorption (ν, cm-1): at 3271 and 

3161 cm-1 for the N-H, at 2505 cm-1 for S-H, at 1667 

cm-1 for C=O, at 1670 cm-1 for the C=N and 658 cm-1 

for C-S. The 1H NMR spectrum of compound (8) 

showed the following chemical shifts (δ, ppm): 4.82 

(s, 2H, C11), 4.96 (s, 2H, NH2), 7.22 (t, 1H, H6), 

7.30 (d, 1H, H8), 7.45 (t, 1H, H7), 8.03 (d, 1H, H5), 

8.21 (s,1H, H3), 12.05 (s, 1H, SH). In 13C NMR 

spectrum the following chemical shifts (δ, ppm) are 

shown: 18.6 (C11), 120.8 (C10), 126.6 (C8), 126.7 

(C6), 127.3 (C5), 133.4 (C7), 146.9 (C9), 152.2 

(C12),  159.3 (C2), 163.4 (C4), 166.8 (C13). 

      The 1-amino-1,3,4-triazol-2-thiole compound (8) 

was used to synthesize different fused heterocyclic 

compounds (9-12) via three synthetic routes. The first 

one involves the reaction of the compound (8) with 

CS2 to form compound (9). The structure of 

compound (9) was confirmed according to the 

spectral data.  In IR spectroscopy the following 

stretching absorptions (ν, cm-1) are shown: at 3317 

cm-1 for the N-H, at 1670 cm-1 for the C=O stretching 

absorption, at 1633 cm-1 for the C=N, at 1176 cm-1 

for C=S and at 690 cm-1 for the C-S. 1H NMR 

spectrum of compound (9) showed the chemical 

shifts (δ, ppm) as follows: 4.13 (s, 2H, H11), 7.42 

(t,1H, H6), 7.61 (d, 1H, H8), 7.75 (t, 1H, H7), 7.82 

(d, 1H, H5), 8.35 (s, 1H, H3), 12.28 (s,1H, SH), 

while  in 13C  NMR spectroscopy it showed the 

following chemical shifts (δ, ppm): 18.9 (C11), 120.8 

(C10), 126.6 (C8), 126.7(C6), 127.3 (C5), 133.4 

(C7), 146.9 (C9), 159.3 (C12), 160.4 (C2), 164.4 

(C4), 167.3 (C13), 184.0 (C14). 

     On the other hand, the second route involves the 

reaction of compound (8) with acetyl chloride to form 

compound (10). The IR spectrum of compound (10) 

showed stretching absorptions as follows: at 3383 

cm-1 for the N-H, at 1678 cm-1 for the C=O, at 1602 

cm-1 for the C=N, at 692 cm-1 for the C-S, in addition 

to absorption vibration  at 1473 cm-1 for bending of 

C-H bond of methyl group. The 1H NMR spectrum of 

compound (10) showed the following chemical shifts 

(δ, ppm): 2.64 (s, 3H, H15), 4.13 (t, 2H, C11), 7.42 

(t, 1H, H6), 7.61(d, 1H, H8), 7.75 (t, 1H, H7), 8.02 

(d, 1H, H5), 12.59 (s,1H,H3). Whereas in 13C NMR 

spectroscopy of it showed the following chemical 

shifts (δ, ppm): 18.9 (C15), 19.0 (C11), 120.8 (C10), 

126.6 (C8), 127.7 (C6), 127.3 (C5), 133.4 (C7), 142.7 

(C9), 146.9 (C9), 159.3 (C12), 160.4 (C2), 164.4 

(C4), 167.3 (C13). 

      The third route involves the reaction of 

compound (8) with alcoholic solution of 2,4-

dichloro- and 3-nitro benzaldehyde to form 

compounds (11,12) respectively. The IR spectrum of 

compound (11) showed stretching absorptions bands 

(ν, cm-1) as follows: at 3383 cm-1 for N-H, at 1678 

cm-1 for the C=O, at 1602 cm-1 for the C=N, at 750 

cm-1 for C-Cl, and at 590 cm-1 for the C-S. 1H NMR 

spectrum of compound (11) showed the following 

chemical shifts (δ, ppm): 4.13 (s, 2H, H11), 7.41 (d, 

1H, H8), 7.42 (t, 1H, H6), 7.61 (t, 1H, H7), 7.65-7.75 

(m, 3H, ph-H),  8.02 (d, 1H, H5), 12.59 (s, 1H, H3). 

whereas 13C NMR spectrum showed the following 

chemical shifts (δ, ppm): 18.9 (C11), 120.8 (C10), 

126.6 (C8), 126.7 (C6), 127.3 (C5), [127.4,  130.3, 

130.9, 133.6, 135.0, 135.7] (phenyl carbons), 133.4 

(C7), 146.9 (C9), 148..2 (C14), 159.3 (C12),  160.4 

(C2), 164.4 (C4), 167.3 (C13).    

     While the IR spectrum of compound (12) showed 

the following stretching absorptions (ν, cm-1): at 3378 

cm-1 for N-H, at 1678 cm-1 for the C=O, at 1595 cm-1 

for the C=N, at 1527&1321 cm-1 for the sy. and asy. 

for  NO2, and at 658 cm-1 for the C-S. The 1H NMR 

spectrum of compound (12) showed the following 

chemical shifts (δ, ppm): 4.13 (s, 2H, H11), 7.42 (t, 

1H, H6), 7.61 (d, 1H, H8), 7.75 (t,1H, H7), 7.83-8.66 

(m, 4H, ph-H), 8.02 (d, 1H, H5), 12.59 (s, 1H, H3). 

Whereas 13C NMR spectrum showed the following 

chemical shifts (δ, ppm): 18.9 (C11), 120.8 (C10), 

126.6 (C8), 126.7 (C6), 127.3 (C5), 133.4 (C7), 146.9 

( C9), 148.4 (C14), 159.3 (C12), 160.4 (C2), 164.4 

(C4), 167.3 (C13) and [122.8, 123.9, 130.1, 134.4, 

137.0, 143.3] (ph-carbons).  

     Lastly, the reaction of the hydrazide (2) with 

organic isothiocyanate compounds, namely allyl-, 

methyl- and phenyl- isothiocyanate in boiling ethanol 

afforded the corresponding thiosemicarbazide 

derivatives (13-15) in good yields.  

The IR spectrum of compound (13) showed the 

following stretching absorptions (ν, cm-1): at 3300 

cm-1 for N-H, at 1670 cm-1 for the C=O, at 6108 cm-1 

for combination of C=C and C=N, at 1255 cm-1 for 

C=S, at 616 cm-1 for the C-S. The 1H NMR spectrum 

of compound (13) showed the following chemical 

shifts (δ, ppm): 3.84 (s, 2H, H11), 4.13 (d, 2H, H17), 

5.06 (d, 1H, H19 cis), 5.19 (d, 1H, H19 trans), 5.83 

(m,1H, H18), 7.42 (t, 1H, H6), 7.61 (d, 1H, H8),7.68 

(s, 1H, H13), 7.75 (t, 1H, H7), 7.82 (s, 1H, H16), 

8.02 (d, 1H, H5), 10.4 (s, 1H, H14), 12.59 (s, 1H, 

H3). Whereas 13C NMR spectrum showed the 

following chemical shifts (δ, ppm): 30.7 (C11), 46.7 

(C17),  117.4 (C19),  120.8 (C10), 126.6 (C8), 126.7 

(C6), 127.3 (C5), 133.4 (C7), 134.2 (C18), 146.9 

(C9), 159.3 (C2), 164.4 (C4) 170.3 (C12), 184.2 

(C15).  
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The IR spectrum of compound (14) showed the 

following stretching absorptions (ν, cm-1): at 3325 

cm-1 for N-H, at 1678 cm-1 for the C=O, at 6176 cm-1 

for combination of C=C and C=N, , at 1267 cm-1 for 

C=S, at 658 cm-1 for the C-S,  in addition to 

absorption vibration at 1473 cm-1 for bending 

vibration of C-H bond of CH3 group. The 1H NMR 

spectrum of compound (14) showed the following 

chemical shifts (δ, ppm): 2.81 (s, 3H, CH3), 3.84 (s, 

2H, H11), 7.31 (s, 1H, H13), 7.42 (t,  1H, H6), 7.61 

(d, 1H, H8), 7.68 (s, 1H, H16), 7.77 (t, 1H, H7), 8.02 

(d, 1H, H5), 10.4 (s, 1H, H14), 12.59 (s, 1H, H3). 

Whereas 13C NMR spectrum showed the following 

chemical shifts (δ, ppm): 30.7 (C11), 31.1 (CH3), 

120.8 (C10), 126.6 (C8), 126.7 (C6), 127.3 (C5), 

133.4 (C7), 146.9 (C9), 159.3 (C2), 164.4 (C4), 170.3 

(C12), 184.2 (C15). 

The IR spectrum of compound (15) showed the 

following stretching absorptions (ν, cm-1): at 3483, 

3352 cm-1 for N-H, at 1672 cm-1 for the C=O, at 1593 

cm-1 for combination of C=C and C=N, at 1278 cm-1 

for C=S, at 592 cm-1 for the C-S.  1H NMR spectrum 

of compound (15) showed the following chemical 

shifts (δ, ppm): 3.84 (s, 2H, H11), 7.08 (s, 1H, H13), 

7.42 (t, 1H, H6), 7.43- 7.7 (m, 5H, ph-H), 7.61(d, 1H, 

H8), 7.75 (t, 1H, H7), 8078 (d, 1H, H5), 10.4 (s,1H, 

H16), 11.32 (s, 1H, H14), 12.59 (s, 1H, H3). Whereas 

in13C NMR spectrum the following chemical shifts 

(δ, ppm) were shown: 30.7 (C11), 120.8 (C10), 

[126.5, 128.4, 129.0,  138.5] (ph-carbons), 126.6 

(C8), 126.7 (C6), 127.3 (C5), 133.4 (C7), 146.9 (C9), 

159.3 (C2), 164.4 (C4), 170.3 (C12), 181.1 (C15). 

 

Conclusions 

In conclusion, the present study describes the 

synthesis of newly diverse 2-substituted quinazoline-

4(3H)-one derivatives by using α-substituted acetate 

ester or α- acetohydrazide as active functional 

groups, via their reaction with various reagents. All 

the compounds have been obtained in good yields, 

and their  FT-IR, 1H-NMR and 13C-NMR spectral 

confirmed their structures. 
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