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Abstract 
A new and convenient synthesis of a variety of methyl-2-(2-(4,5-dihydro-4-methyl-5-oxo-
[1,2,4]triazolo[4,3-a]quinazolin-1-yl-thio) acetamido and propanamido alkanoate 8a-h and 9a-c, 
respectively has been developed via azide and DCC coupling methods. Hydrazinolysis of the 
ester 8a-g gave the hydrazide 10a-g, which subsequently reacted with furfural to give the 
hydrazone 11a-f. Compounds 8-11 might show non sedative H1-antihistamines activities. 
Compounds 8-11 were characterized by elemental analysis, IR, mass and 1H NMR data. 
  
Keywords: Non sedative H1-antihistamines, triazoloquinazoline; amino acids, DCC and azide 
coupling, hydrazone 

 
 
 
Introduction 
 
Triazoloquinazoline condensed derivatives constitute an important class of organic compounds 
with interesting biological activities. 9-Chloro-2-(2-furyl)-[1,2,4]triazolo-[1,5-c]quinazolin-5-
amine, CGS 15943A I, were reported as antagonists at A2b receptors in brain preparations.1-3 
Furthermore, a series of novel 1-substituted 4-aryl[1,2,4]triazolo[4,3-a]quinazolin-5(4H)-ones II 
was reported as a new class of  non sedative H1-antihistamines.4-6 
 Hydrazone derivatives are reported to possess antimicrobial,7-9 antitubercular,10 
anticonvulsant11 and analgesic-anti-inflammatory12,13 activities. Compound III which possesses a 
hydrazide-hydrazone structure, is used as antimicrobial.7 
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 In view of these facts and in continuation of our efforts in synthesizing various bioactive 
molecules, we have found it desirable to synthesize a series of 4-methyl-1,2,4-triazolo[4,3-
a]quinazolin-5(4H)-ones containing amino acid ester, hydrazide and hydrazone  substituted at 
position 1 as  non sedative H1-antihistamines.  
 
 
Results and Discussion 
 
Due to the ambident nucleophilic character of 4-methyl-1-thioxo-1,2,4,5-tetra-
hydro[1,2,4]triazolo[4,3-a]quinazolin-5-one (1), we have recently pointed out the regioselective 
reaction of 1 with electrophiles.14,15  
 As described in scheme 1, the reaction of triazoloquinazoline 1 with methyl chloroacetate, 
chloroacetic acid and chloropropanoic acid in the presence of a base afforded the S-alkylation 
products 2, 5 and 6, respectively. The ester 2 and both acids 5 and 6 are excellent precursors for 
the simple chemical modification of triazoloquinaoline derivative 1. The ester 2 was boiled with 
hydrazine hydrate in methyl alcohol to afford the hydrazide 3, which subsequently converted into 
azide 4 by treatment with NaNO2 and HCl mixture. 
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Scheme 1  
 
 The synthesis of the target thioacetyl amino acid derivatives 8a-g were efficiently formed 
from key intermediate ester 2 via the azide coupling method,16-18 which was reported to 
minimize the degree of racemization in amino acid coupling. The in situ generated azide 4 
solution in ethyl acetate reacted with amino acid methyl ester hydrochloride 7 in the presence of 
triethyl amine to afford the methyl-2-(2-(4,5-dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-
a]quinazolin-1-yl-thio)acetamido) alkanoate 8a-g in good yield, scheme 2. The structure of 
amino acid ester S-acetamide 8a-g was chemically confirmed by an equivocal synthesis from the 
acid derivative 5 via DCC coupling method. The DCC coupling is one of the major tools 
employed in literature to introduce peptide bonds by the reaction of acid with amino acid methyl 
ester. Hydroxybenzotriazole (HOBT) is widely used as an additive to decrease racemization in 
the carbodiimide peptide coupling.19-21Treatment of thioacetic acid 5 or thiopropanoic acid 6 
with the amino acid esters hydrochloride 7 in presence of coupling reagents DCC and HOBt 
afforded amino acid ester S-alkanamide 8a-h and 9a-c, respectively in 58-85 % yield. 
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Scheme 2 
 
 The structure assignment of the amino acid ester S-alkanamide 8a-h and 9a-c is based on 
spectral and physicochemical analysis, Figure 1. The I.R spectrum of the glycine derivative 8a 
gave two bands at 3326 and 1742 cm-1 attributed to NH and ester C=O, respectively. Further 
more, the 1H NMR spectrum of 8a exhibits two singlet signals at δ 3.77 and 3.71 ppm 
corresponding to OCH3 and NCH3, respectively. The 1H NMR for all amino acid derivatives 8a 
(Gly), 8c (β-Ala), 8d (Ser), 8f (Met), 8g (Val), gave a singlet centered at δ ~4.05 ppm attributed 
to SCH2, figure 1.   
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Figure 1. Selected 1H NMR and I.R data of Methyl-2-(2-(4,5-dihydro-4-methyl-5-oxo-
[1,2,4]triazolo[4,3-a]quinazolin-1-yl-thio)acetamido)acetate (8a). 
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 On the other hand, the 1H NMR spectrum of 8b (Ala) and 8e (Leu) shows two doublets at δ 
4.12 and 4.02 ppm (JAB = 14.6 and 14.0 Hz) corresponding to an AB system of the prochiral 
hydrogen atoms of the SCH2 group.22,23 
 Hydrazinolysis of the amino acid ester 8a-g afforded the hydrazide 10a-g. The hydrazide 
10a-g was condensed with furfural to exhibit the hydrazone 11a-g. The structure assignment for 
both the hydrazide and hydrazone is based on elemental analysis, IR and the 1H NMR spectra. 
The hydrazide 10a-g gave bands at 3343 and 3304 cm-1 characteristic for NH2 group. The 1H 
NMR spectrum of hydrazide 10e (Leu) shows two broad signals at δ 7.93 and δ 7.53 attributed to 
both NH groups in the compound. The 1H NMR spectra of hydrazone derivatives 11 gave an 
interesting 1H NMR pattern as represented in figure 2. Hydrazones 11 are present either in the 
form of a single compound structure A; 11b (Ala), and 11f (Meth) or in the form of two 
tautomeric mixture structure A and structure B; 11a (Gly), 11c (β-Ala), 11d (Ser) and 11e (Leu). 
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Figure 2. Selected 1H NMR of 2-(2-(4,5-dihydro-4-methyl-5-oxo-[1,2,4]triazolo-[4,3-a]quina-
zolin-1-ylthio)acetamido)-N'-((furan-2-yl)methylene)acetohydrazide 11a. 
 
 The 1H NMR spectrum of 11a in DMSO gave two D2O exchangeable broad signals at δ 
11.26 and 8.20 ppm with similar intensities, in addition to two D2O exchangeable broad signals 
at δ 11.46 and 3.83 ppm with larger intensities. We might conclude that the hydrazones 11a 
solution in DMSO are present in the form of two tautomers (structure A) and (structure B) with 
intramolecular hydrogen bonds of the type N–H···N=C stabilizing each form22-24 in 1:2. ratio, 
respectively. The participation of the NH group in the N–H···N=C system is confirmed by a 
signal at δ 11.26 (structure A). Structure B is induced by enolization of the hydrazide carbonyl 
which gave a signal at δ 11.46 and 3.83 ppm corresponding to NH group and an exocyclic OH 
group, respectively. The 1H NMR spectrum of 11b gave two NH signals at δ 11.31 and 8.17 ppm 
corresponding to hydrazone in the form of structure A.   
 



General Papers                                                                                                             ARKIVOC 2007 (xvi) 173-186 

ISSN 1551-7012                                                       Page 178                                                       ©ARKAT USA, Inc. 

Conclusions 
 
A variety of methyl-2-(2-(4,5-dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinaz-olin-1-yl-
thio) acetamido and propanamido alkanoate 8a-h and 9a-c, respectively has been developed via 
azide and DCC coupling methods. Hydrazinolysis of amino acid esters 8a-g afforded the 
corresponding hydrazide 10a-g, which subsequently reacted with furfural to give the hydrazone 
11a-f. Compounds 8-11 might show non sedative H1-antihistamines activities.  
 
 
Experimental Section 
 
General Procedures. Solvent were purified and dried in the usual way. The boiling range of the 
petroleum ether used was 40-60oC. Thin layer chromatography (TLC): silica gel 60 F254 plastic 
plates (E. Merck, layer thickness 0.2 mm) detected by UV absorption. Melting points were 
determined on a Buchi 510 melting-point apparatus and the values are uncorrected. NMR spectra 
measured with Bruker (200 MHz). TMS (0.00 ppm)  as internal standard. The mass spectra were 
measured with a KRATOS Analytical Kompact spectrometer. Microanalyses were performed at 
the Microanalytical Center, Chemistry Department, Konstanz University, Germany and 
Microanalytical Center, Cairo University. FTIR spectra (ύ /cm-1) were taken on a Genesis 
(Unicam) spectrometer in potassium bromide pellets. 
The starting compounds 1, 2, 5 and 6 were prepared according to the method described by 
Fathalla et al.14 
 
2-(4,5-dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-ylthio)aceto-hydrazide (3). 
To a solution of ester 2 (3.04 g, 1.0 mmol) in methyl alcohol (30 mL), hydrazine hydrate (2.4 
mL, 5 mmol) was added. The reaction mixture was refluxed for 4 hours, cooled and the resultant 
precipitate was filtered off, washed with ethanol and ether then crystallized from aqueous ethanol 
to yield the hydrazide. 
White crystals (1.46 g, 48 %); mp 247-248 °C. 1H NMR  (200 MHz, DMSO): δ 9.14 (1H, s, NH, 
D2O exchangeable), 8.56 (1H, d, J = 8.2 Hz, ArH), 8.22 (1H, d, J = 8.0 Hz, ArH), 7.93 (1H, t, J 
= 8.0 Hz, ArH), 7.62 (1H, t, J = 8.0 Hz, ArH), 4.25 (2H, bs, NH2, D2O exchangeable), 4.06 (2H, 
s, SCH2), 3.60 (3H, s, NCH3), IR (KBr) cm-1: 3332, 3262 (NH), 1725, 1681 (C=O), 1614 (C=N); 
Anal. Calcd. For C12H12N6O2S (304.3): C, 47.37 %; H, 3.95 %; N, 27.63 %; S, 10.54 %. Found: 
C, 47.41 %; H, 4.03 %; N, 27.63 %; S, 10.39 %, Mass spectrum, m/z (Ir/%): 304 (54), 273 (16), 
232 (100), 231 (10), 162 (28), 145 (58), 134 (16), 90 (48).  
 
Method A. Azide method. General procedure 
To a cold solution (-5 oC) of hydrazide 3 (0.3 g, 1.0 mmol) in AcOH (6 mL), 1 N HCl (3 mL), 
and water (25 mL) was added a solution of NaNO2 (0.87 g, 1.0 mmol) in cold water (3 mL). 
After stirring at -5 oC for 15 min, the yellow syrup was formed. The azide was extracted in cold 
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ethyl acetate (30 mL), washed with cold 3%NaHCO3, H2O and finally dried (Na2SO4). A 
solution of amino acid esters hydrochloride (1.0 mmol) in ethyl acetate (20 mL) containing 0.2 
mL of triethyl amine was added to the azide solution. The mixture was kept at -5 oC for 24 h, 
then at 25 oC for another 24 h, followed by washing with 0.5 N HCl, water, 3 % solution of 
NaHCO3 and finally dried (Na2SO4). The solution was evaporated to dryness, and the residue 
was recrystallized from petroleum ether/ ethyl acetate to give the desired product. 
 
Method B. DCC method. General procedure 
To a cold solution (-5 oC) of the amino acid methyl ester hydrochloride (1.0 mmol) in 
acetonitrile (6 mL) containing triethyl amine (0.14 mL, 1.0 mmol), 2-(4,5-dihydro-4-methyl-5-
oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-ylthio)acetic acid (5) (0.29 g, 1.0 mmol) or 3-(4,5-
dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-ylthio)-propanoic acid (6) (0.31g, 1.0 
mmol), dicyclohexylcarbodiimide (DCC) (0.207 g, 1.0 mmol) and hydroxybenzotriazole 
(HOBT) (0.135 g, 1.0 mmol) were added successively. The reaction mixture was stirred at 0 oC 
for one hour, at 5 oC for one hour, then at room temperature for 8 hours. The reaction mixture 
was set aside overnight. The precipitated dicyclohexylurea was filtered off and the filtrate was 
evaporated under reduced pressure. The residue was dissolved in ethyl acetate, filtered and the 
filtrate was wash with saturated sodium chloride solution, 5% NaHCO3, 1N HCl and saturated 
solution of sodium chloride then dried over anhydrous sodium sulphate. After evaporation of the 
solvent, the remaining oily residue was triturated with petroleum ether (b.p. 40-60 oC) at 0oC 
with scratching, afterwards the formed solid was filtered off and crystallized from petroleum 
ether/ ethyl acetate. 
Methyl-2-(2-(4,5-dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-yl-thio) acet-
amido)acetate (8a). From GlyOCH3·HCl 7a (0.126 g). Method A, white crystals (0.23 g, 66 %); 
mp 120–121  °C. 1H NMR  (200 MHz, CDCl3): δ 8.42 (1H, d, J = 8.0 Hz, ArH), 8.22 (1H, d, J = 
8.4 Hz, ArH), 8.02 (1H, bs, NH, D2O exchangeable), 7.84 (1H, t, J = 8.4 Hz, ArH), 7.57 (1H, t, J 
= 8.0 Hz, ArH), 4.10 (2H, s, SCH2), 4.05 (2H, d, J = 5.4 Hz, CH2), 3.77 (3H, s, OCH3), 3.71 (3H, 
s, NCH3), IR (KBr) cm-1: 3303 (NH), 1742, 1677, 1650 (C=O), 1608 (C=N); Anal. Calcd. For 
C15H15N5O4S (361.4): C, 49.85 %; H, 4.18 %; N, 19.38 %; Found: C, 49.63 %; H, 4.05 %; N, 
19.22 %.     
Method B, From 5 and GlyOCH3·HCl 7a (0.27 g, 75 %).   
Methyl 2-(2-(4,5-dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-yl-thio)acet-
amido)propanoate (8b). From L-AlaOCH3·HCl 7b (0.14 g). Method A, white crystals (0.19 g, 
54 %); mp 114 °C. 1H NMR  (200 MHz, CDCl3): δ 8.44 (1H, d, J = 7.8 Hz, ArH), 8.26 (1H, d, J 
= 8.2 Hz, ArH), 7.92 (1H, bs, NH, D2O exchangeable), 7.85 (1H, t, J = 8.0 Hz, ArH), 7.58 (1H, t, 
J = 7.8 Hz, ArH), 4.63-4.48 (1H, m, CH), 4.12 (1H, d, J = 14.6 Hz, SCH2), 4.02 (1H, d, J = 14.6 
Hz, SCH2), 3.79 (3H, s, OCH3), 3.71 (3H, s, NCH3), 1.42 (3H, d, J = 7.2 Hz, CH3), IR (KBr) cm-

1: 3326 (NH), 1748, 1679, 1660 (C=O), 1614 (C=N); Anal. Calcd. For C16H17N5O4S, (375.4): C, 
51.19 %; H, 4.56 5; N, 18.66 %; Found: C, 50.89 %; H, 4.41 %; N, 18.31 %.     
Method B, From 5 and L-AlaOCH3·HCl 7b (0.17 g, 46 %).   



General Papers                                                                                                             ARKIVOC 2007 (xvi) 173-186 

ISSN 1551-7012                                                       Page 180                                                       ©ARKAT USA, Inc. 

Methyl 3-(2-(4,5-dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-yl-thio) acet-
amido)propanoate (8c). From β-AlaOCH3·HCl 7c (0.14 g). Method A, white crystals (0.28 g, 
75 %); mp 170–171  °C. 1H NMR  (200 MHz, CDCl3): δ 8.45 (1H, d, J = 8.0 Hz, ArH), 8.26 
(1H, d, J = 8.6 Hz, ArH), 7.85 (1H, t, J = 8.4 Hz, ArH), 7.64 (1H, bs, NH, D2O exchangeable), 
7.58 (1H, t, J = 8.0 Hz, ArH), 4.04 (2H, s, SCH2), 3.79 (3H, s, OCH3), 3.67 (3H, s, NCH3), 3.55 
(2H, q, J = 6.6 Hz, CH2), 2.55 (2H, t, J = 6.4 Hz, CH2); IR (KBr) cm-1: 3313 (NH),1747, 1675, 
(C=O), 1612 (C=N); Anal. Calcd. For C16H17N5O4S, (375.4): C, 51.19 %; H, 4.56 %; N, 18.66 
%; Found: C, 50.83 %; H, 4.34 %; N, 18.21 %. 
Method B, From 5 and β-AlaOCH3·HCl 7c  (0.30 g, 82  %).    
Methyl 2-(2-(4,5-dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-yl-thio)acet-
amido)-3-hydroxypropanoate (8d). From L-SerOCH3·HCl 7d (0.156 g). Method A, white 
crystals (0.18 g, 45 %); mp 198–199 °C. 1H NMR  (200 MHz, DMSO): δ 8.66 (1H, d, J = 7.2 
Hz, NH, D2O exchangeable), 8.58 (1H, d, J = 8.0 Hz, ArH), 8.28 (1H, d, J = 8.4 Hz, ArH), 7.98 
(1H, t, J = 8.4 Hz, ArH), 7.65 (1H, t, J = 8.2 Hz, ArH), 5.08 (1H, t, J = 4.2 Hz, OH, D2O 
exchangeable), 4.56-4.23 (1H, m, CH), 4.12 (2H, s, SCH2), 3.73-3.48 (5H, m, OCH3, OCH2), 
3.34 (3H, s, NCH3), IR (KBr) cm-1: 3321 (NH), 3358 (OH), 1746, 1682 (C=O), 1614 (C=N); 
Anal. Calcd. For C16H17N5O5S, (391.4): C, 49.10 %; H, 4.38 %; N, 17.89 %; Found: C, 48.84 %; 
H, 4.23 %; N, 17.75 %.  
Method B, From 5 and SerOCH3·HCl 7d (0.22 g, 58 %). 
Methyl-2-(2-(4,5-dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-yl-thio)acet-
amido)-4-methylpentanoate (8e). From L-LeuOCH3·HCl 7e (0.182 g). Method A, yellow 
crystals (0.14 g, 34 %); mp 144–145 °C. 1H NMR  (200 MHz, CDCl3): δ 8.43 (1H, d, J = 7.8 Hz, 
ArH), 8.26 (1H, d, J = 8.2 Hz, ArH), 7.84 (1H, t, J = 8.4 Hz, ArH), 7.73 (1H, d, NH, J = 7.8 Hz,  
D2O exchangeable), 7.58 (1H, t, J = 8.0 Hz, ArH), 4.62-4.51 (1H, m, CH), 4.12 (1H, d, J = 14.4 
Hz, SCH2), 4.04 (1H, d, J = 14.4 Hz, SCH2), 3.78 (3H, s, OCH3), 3.68 (3H, s, NCH3), 1.69-1.53 
(2H, m, CH2), 0.98-0.83 (1H, m, CH) 0.89 (6H, d, J = 6.0 Hz, 2CH3), IR (KBr) cm-1: 3329 (NH), 
1748, 1671 (C=O), 1613 (C=N); Anal. Calcd. For C19H23N5O4S (417.5): C, 54.66 %; H, 5.55 %; 
N, 16.78 %; Found: C, 54.51 %; H, 5.53 %; N, 16.77 %. 
Method B, From 5 and LeuOCH3·HCl 7e (0.26 g, 64 %).        
Methyl 2-(2-(4,5-dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-yl-thio)acet-
amido)-4-(methylthio)butanoate (8f). From L-MetOCH3·HCl 7f (0.20 g). Method A, white 
crystals (0.25 g, 58 %); mp 148–149  °C. 1H NMR  (200 MHz, CDCl3): δ 8.44 (1H, d, J = 8.0 
Hz, ArH), 8.24 (1H, d, J = 8.6 Hz, ArH), 7.97 (1H, d, J = 8.6 Hz, NH, D2O exchangeable), 7.84 
(1H, t, J = 8.0 Hz, ArH), 7.58 (1H, t, J = 8.0 Hz, ArH), 4.73-4.62 (1H, m, CH), 4.08 (2H, s, 
SCH2), 3.78 (3H, s, OCH3), 3.72 (3H, s, NCH3), 2.49 (2H, t, J = 7.4 Hz, CH2), 2.23-2.11 (2H, m, 
CH2) 2.05 (3H, s, SCH3), IR (KBr) cm-1: 3318 (NH), 1748, 1675 (C=O), 1614 (C=N); Anal. 
Calcd. For C18H21N5O4S2, (435.5): C, 49.64 %; H, 4.86 %; N, 16.08 %; Found: C, 49.63 %; H, 
4.86 %; N, 16.06 %. 
Method B, From 5 and MethOCH3·HCl 7f (0.32 g, 74 %).    
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Methyl-2-(2-(4,5-dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-yl-thio)acet-
amido)-3-methylbutanoate (8g). From L-ValOCH3·HCl 7g (0.168 g). Method A, white crystals 
(0.21 g, 51 %); mp 94–95 °C. 1H NMR  (200 MHz, CDCl3): δ 8.45 (1H, d, J = 7.8 Hz, ArH), 
8.25 (1H, d, J = 8.2 Hz, ArH), 7.93 (1H, bs, NH, D2O exchangeable), 7.84 (1H, t, J = 8.2 Hz, 
ArH), 7.58 (1H, t, J = 7.6 Hz, ArH), 4.53-4.46 (1H, m, CH), 4.09 (2H, s, SCH2), 3.79 (3H, s, 
OCH3), 3.70 (3H, s, NCH3), 2.29-2.12 (1H, m, CH), 0.92 (6H, d, J = 6.6 Hz, 2CH3), IR (KBr) 
cm-1: 3323 (NH), 1748, 1676 (C=O), 1612 (C=N); Anal. Calcd. For C18H21N5O4S (403.5): C, 
53.59 %; H, 5.25 %; N, 17.36 %; Found: C, 53.36 %; H, 5.18 %; N, 17.14 %. 
Ethyl-2-(2-(4,5-dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-yl-thio)acet-
amido)-3-methylbutanoate (8h). Method B, from 5 and DL-ValOC2H5·HCl 7h (0.182 g), white 
crystals (0.18 g, 44%), mp 98–99 °C. 1H NMR (200 MHz, CDCl3): δ 8.45 (1H, d, J = 7.8 Hz, 
ArH), 8.24 (1H, d, J = 8.2 Hz, ArH), 7.90 (1H, bs, NH, D2O exchangeable), 7.84 (1H, t, J = 8.2 
Hz, ArH), 7.56 (1H, t, J = 7.6 Hz, ArH), 4.64-4.48 (1H, m, CH), 4.28 (2H, q, J = 7.2 Hz, CH2), 
4.11 (2H, s, SCH2), 3.72 (3H, s, NCH3), 2.29-2.10 (1H, m, CH), 1.22-0.92 (9H, m, 3CH3), IR 
(KBr) cm-1: 3299 (NH), 1743, 1681, 1659 (C=O), 1612 (C=N); Anal. Calcd. For C19H23N5O4S 
(417.47): C, 54.66 %; H, 5.55 %; N, 16.78 %; Found: C, 54.50 %; H, 5.42 %; N, 16.69 %. Mass 
spectrum, m/z (Ir/%): 419 (64), 418 (75), 417 (100), 375 (38), 345 (12), 344 (51), 273 (100), 241 
(18), 162 (25), 145 (67), 90 (66).  
Methyl 2-(3-(4,5-dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-yl-thio)propan-
amido)acetate (9a). Method B, from 6 and GlyOCH3·HCl 7a (0.126 g). yellow crystals (0.31 g, 
85 %); mp  92–93 °C. 1H NMR  (200 MHz, CDCl3): δ 8.37 (1H, d, J = 8.0 Hz, ArH), 7.78 (1H, 
d, J = 8.2 Hz, ArH), 7.63 (1H, t, J = 8.2 Hz, ArH), 7.50 (1H, t, J = 8.0 Hz, ArH), 7.09 (1H, bs, 
NH, D2O exchangeable), 4.11 (2H, d, J = 5.4 Hz, CH2) , 3.75 (3H, s, OCH3), 3.72 (3H, s, NCH3), 
3.59 (2H, t, J = 7.1 Hz,  SCH2), 2.86 (2H, t, J = 7.1 Hz,  CH2),  IR (KBr) cm-1: 3303 (NH), 1742, 
1677 (C=O), 1608 (C=N); Anal. Calcd. For C16H17N5O4S (375.4): C, 51.19 %; H, 4.56 %; N, 
18.66 %; Found: C, 51.03 %; H, 4.38 %; N, 18.43 %.   
Methyl 3-(3-(4,5-dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-yl-thio)propan-
amido)propanoate (9b). Method B, From 6 and β-AlaOCH3·HCl 7c (0.14 g) white crystals 
(0.30 g, 79 %); mp 105–106  °C. 1H NMR  (200 MHz, CDCl3): δ 8.42 (1H, d, J = 8.0 Hz, ArH), 
7.81 (1H, d, J = 8.4 Hz, ArH), 7.67 (1H, t, J = 8.4 Hz, ArH), 7.54 (1H, t, J = 8.0 Hz, ArH), 6.65 
(1H, bs, NH, D2O exchangeable), 4.16 (2H, d, J = 5.4 Hz, NHCH2), 3.76 (3H, s, OCH3), 3.68 
(3H, s, NCH3), 3.62 (2H, t, J = 7.1 Hz,  SCH2), 2.80 (2H, t, J = 7.1 Hz,  CH2), 2.61 (2H, t, J = 7.1 
Hz,  CH2), IR (KBr) cm-1: 3312 (NH), 1748, 1665 (C=O), 1614 (C=N); Anal. Calcd. For 
C17H19N5O4S (389.4): C, 52.43 %; H, 4.92 %; N, 17.98 %; Found: C, 52.24 %; H, 4.76 %; N, 
17.74 %.  
Methyl 2-(3-(4,5-dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-ylthio)propan-
amido)-3-hydroxypropanoate (9c). Method B, From 6 and L-SerOCH3·HCl 7d (0.156 g). 
yellow crystals (0.29 g, 72 %); mp 129–130 °C. 1H NMR  (200 MHz, CDCl3): δ 8.39 (1H, d, J = 
8.0 Hz, ArH), 8.24 (1H, d, J = 7.2 Hz, NH, D2O exchangeable), 7.78 (1H, d, J = 8.4 Hz, ArH), 
7.68 (1H, t, J = 8.4 Hz, ArH), 7.56 (1H, t, J = 8.0 Hz, ArH), 6.74 (1H, t, J = 4.2 Hz, OH, D2O 
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exchangeable), 4.56-4.23 (1H, m, CH), 3.78 (3H, s, OCH3), 3.59 (3H, s, NCH3), 3.52 (2H, t, J = 
7.1 Hz,  SCH2), 2.86 (2H, t, J = 7.1 Hz,  CH2) ; 1.96 (2H, t, J = 5.2 Hz, CH2O), IR (KBr) cm-1: 
3318 (NH), 3475 (OH), 1742, 1676 (C=O), 1612 (C=N); Anal. Calcd. For C17H19N5O5S, (405.4): 
C, 50.36 %; H, 4.72 %; N, 17.27 %; Found: C, 50.34 %; H, 4.68 %; N, 17.14 %. 
 
Hydrazide. General method 
To a solution of thioacetyl amino acid derivatives 8a-g (1.0 mmol) in methyl alcohol (30 mL), 
hydrazine hydrate (0.24 mL, 5 mmol) was added. The reaction mixture was refluxed for 4 hours, 
afterwards it was left overnight at room temperature. The formed precipitate was filtered off, 
washed with ethanol and ether then crystallized from aqueous ethanol to yield the hydrazide. 
2-(2-(4,5-Dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-ylthio)acetamido) 
acetohydrazide (10a). Colorless crystals (0.3 g, 82 %); mp 243–244 °C. 1H NMR  (200 MHz, 
CDCl3): δ 8.45 (1H, d, J = 7.9 Hz, ArH), 8.23 (1H, d, J = 8.0 Hz, ArH), 7.97 (1H, bs, NH, D2O 
exchangeable), 7.83 (1H, t, J = 8.0 Hz, ArH), 7.68 (1H, bs, NH, D2O exchangeable), 7.59 (1H, t, 
J = 8.0 Hz, ArH), 4.14 (2H, s, SCH2), 4.09 (2H, d, J = 5.4 Hz, NHCH2),  3.68 (3H, s, NCH3), IR 
(KBr) cm-1: 3324, 3277 , 3090 (NH), 1695, 1671 (C=O), 1612 (C=N); Anal. Calcd. For 
C14H15N7O3S (361.4): C, 46.53 %; H, 4.18 %; N, 27.13 % Found: C, 46.48 %; H, 4.06 %; N, 
26.94 %. Mass spectrum, m/z (Ir/%): 361 (7, M), 273 (9), 232 (100), 200 (27), 171 (31), 161 
(35), 145 (100), 119 (39), 104 (23), 90 (77), 76 (44). 
2-(2-(4,5-Dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-ylthio)acetamido) 
propanehydrazide (10b). Colorless crystals (0.19 g, 55 %); mp 212–213 °C. 1H NMR  (200 
MHz, DMSO): δ 9.11 (1H, s, NH, D2O exchangeable), 8.54 (1H, d, J = 8.0 Hz, ArH), 8.46 (1H, 
d, J = 7.2 Hz, NH, D2O exchangeable), 8.26 (1H, d, J = 7.8 Hz, ArH), 7.97 (1H, t, J = 7.8 Hz, 
ArH), 7.63 (1H, t, J = 7.8 Hz, ArH), 4.32-4.13 (3H, m, CH, NH2), 4.05 (2H, s, SCH2), 3.59 (3H, 
s, NCH3), 1.15 (3H, d, J = 7.0 Hz, CH3), IR (KBr) cm-1: 3332, 3288, 3090 (NH), 1693, 1668 
(C=O), 1614 (C=N); Anal. Calcd. For C15H17N7O3S (375.4): C, 47.99 %; H, 4.56 %; N, 26.12 %; 
Found: C, 47.81 %; H, 4.45 %; N, 26.01 %. Mass spectrum, m/z (Ir/%): 375 (35, M), 316 (10), 
273 (100), 245 (9), 233 (15), 232 (14), 231 (25), 203 (23), 162 (22), 145 (30), 144 (10), 90 (15), 
87 (3), 86 (5), 77 (10), 57 (34). 
3-(2-(4,5-Dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-ylthio)acetamido) 
propanehydrazide (10c). Colorless crystals (0.34 g, 91 %); mp 244–245 °C. 1H NMR  (200 
MHz, DMSO): δ 9.12 (1H, s, NH, D2O exchangeable), 8.54 (1H, d, J = 8.2 Hz, ArH), 8.35 (1H, 
d, J = 7.2 Hz, NH, D2O exchangeable), 8.24 (1H, d, J = 8.0 Hz, ArH), 7.96 (1H, t, J = 8.0 Hz, 
ArH), 7.65 (1H, t, J = 8.2 Hz, ArH), 4.28 (2H, bs, NH2, D2O exchangeable), 4.07 (2H, s, SCH2), 
3.62 (3H, s, NCH3), 3.55-3.51 (2H, m, CH2), 2.37 (2H, t, J = 7.3 Hz, CH2), IR (KBr) cm-1: 3339, 
3309 , 3078 (NH), 1692, 1673 (C=O), 1614 (C=N); Anal. Calcd. For C15H17N7O3S (375.4): C, 
47.99 %; H, 4.56 %; N, 26.12 %; Found: C, 47.86 %; H, 4.51 %; N, 26.11 %. 
2-(2-(4,5-Dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-ylthio)acet-amido)-3-
hydroxypropanehydrazide (10d). Colorless crystals (0.25 g, 64 %); mp 222–223 °C. 1H NMR  
(200 MHz, DMSO): δ 9.12 (1H, bs, NH, D2O exchangeable), 8.56 (1H, d, J = 8.2 Hz, ArH), 8.35  
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(1H, d, J = 8.6 Hz, NH, D2O exchangeable), 8.28 (1H, d, J = 8.0 Hz, ArH), 7.98 (1H, t, J = 7.9 
Hz, ArH), 7.64 (1H, t, J = 8.0 Hz, ArH), 4.87 (1H, t, J = 5.2 Hz, OH, D2O exchang-eable), 4.37-
4.13 (3H, m, CH, NH2), 4.10 (2H, s, SCH2), 3.60 (3H, s, NCH3), 3.52 (2H, t, J = 5.8 Hz, CH2), 
IR (KBr) cm-1: 3343, 3304 , 3072 (NH), 1691, 1673 (C=O), 1613 (C=N); Anal. Calcd. For 
C15H17N7O4S (391.4): C, 46.03 %; H, 4.38 %; N, 25.05 %; Found: C, 45.94 %; H, 4.26 %; N, 
25.03 %. Mass spectrum, m/z (Ir/%): 391 (35, M), 273 (8), 246 (17), 245 (32), 233 (23), 232 
(100), 231 (27), 213 (16),  203 (18), 186 (19), 162 (48), 146 (23), 145 (77), 144 (19), 119 (14), 
116 (12), 104 (5), 102 (10), 90 (95), 77 (14), 60 (33), 59 (16), 58 (10). 
2-(2-(4,5-Dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-ylthio)acet-amido)-4-
methylpentanehydrazide (10e). Colorless crystals (0.28 g, 69 %); mp 194–195 °C. 1H NMR  
(200 MHz, CDCl3): δ 8.36 (1H, d, J = 7.9 Hz, ArH), 8.19 (1H, d, J = 8.0 Hz, ArH), 7.93 (1H, bs, 
NH, D2O exchangeable), 7.78 (1H, t, J = 8.0 Hz, ArH), 7.57 (1H, bs, NH, D2O exchangeable), 
7.52 (1H, t, J = 8.0 Hz, ArH), 4.48-4.35 (1H, m, CH), 3.99 (2H, s, SCH2), 3.71 (3H, s, NCH3), 
1.79-1.46 (3H, m, CH2, CH), 0.84 (6H, d, J = 6.0 Hz, 2CH3), IR (KBr) cm-1: 3301, 3289, 3055 
(NH), 1680, 1660 (C=O), 1612 (C=N); Anal. Calcd. For C18H23N7O3S (417.5): C, 51.78 %; H, 
5.55 %; N, 23.49 %; Found: C, 51.67 %; H, 5.41 %; N, 23.48 %. Mass spectrum, m/z (Ir/%): 417 
(11, M),  386 (9), 358 (2), 274 (16), 273 (91), 245 (18), 233 (31), 232 (100), 231 (19), 203 (5), 
186 (3), 171 (3), 172 (2), 146 (7),  145 (38), 144 (7), 131 (10), 130 (6), 129 (7), 119 (15), 116 
(4), 90 (27), 77 (8), 59 (6). 
2-(2-(4,5-Dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-ylthio)acetamido)-4-
(methylthio)butanehydrazide (10f). Colorless crystals (0.24 g, 56 %); mp 216–217 °C. 1H 
NMR  (200 MHz, DMSO): δ 9.11(1H, s, NH, D2O exchangeable), 8.53 (1H, d, J = 8.2 Hz, ArH), 
8.36 (1H, d, J = 7.2 Hz, NH, D2O exchangeable), 8.23 (1H, d, J = 8.0 Hz, ArH), 7.94 (1H, t, J = 
8.0 Hz, ArH), 7.64 (1H, t, J = 8.2 Hz, ArH), 4.36-4.10 (3H, m, CH, NH2), 4.12 (2H, s, SCH2), 
3.72 (2H, t, J = 7.2 Hz, CH2), 3.60 (3H, s, NCH3), 2.47 (2H, t, J = 7.2 Hz, CH2), 2.05 (3H, s, 
SCH3), IR (KBr) cm-1: 3328, 3295, 3070 (NH), 1691, 1678 (C=O), 1612 (C=N); Anal. Calcd. 
For C17H21N7O3S2 (435.5): C, 46.88 %; H, 4.86 %; N, 22.51 %; Found: C, 46.63 %; H, 4.74 %; 
N, 22.48 %. 
2-(2-(4,5-Dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-ylthio)acet-amido)-3-
methylbutanehydrazide (10g). Colorless crystals (0.29 g, 72 %); mp 201–202 °C. 1H NMR  
(200 MHz, DMSO): δ 9.13 (1H, s, NH, D2O exchangeable), 8.54 (1H, d, J = 8.0 Hz, ArH), 8.39 
(1H, d, J = 7.2 Hz, NH, D2O exchangeable), 8.28 (1H, d, J = 8.2 Hz, ArH), 7.97 (1H, t, J = 8.2 
Hz, ArH), 7.65 (1H, t, J = 8.2 Hz, ArH), 4.34-4.11 (3H, m, CH, NH2), 4.08 (2H, s, SCH2), 3.60 
(3H, s, NCH3), 2.25-2.04 (1H, m, CH), 0.92 (6H, d, J = 7.0 Hz, 2CH3), IR (KBr) cm-1: 3338, 
3298 , 3084 (NH), 1691, 1672 (C=O), 1614 (C=N); Anal. Calcd. For C17H21N7O3S (403.5): C, 
50.61 %; H, 5.25 %; N, 24.30 %; Found: C, 50.57 %; H, 5.21 %; N, 24.28 %. 
 
Condensation with furfural. General method 
To a solution of hydrazide 10 (1.0 mmol) in absolute ethyl alcohol (30 mL), furfural (0.09 mL, 
1.0 mmol) was added. The reaction mixture was refluxed for 12 hours. The reaction mixtrure 
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was cooled and the formed precipitate was filtered off, washed with ethanol and ether then 
crystallized from aqueous ethanol to yield the hydrazone 11. 
2-(2-(4,5-dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-ylthio)acet-amido)-N'-
((furan-2-yl)methylene)acetohydrazide (11a). Colorless crystals (0.39 g, 90 %); mp 281–282 

°C. 1H NMR  (200 MHz, DMSO): δ 11.46 (1H, bs, NH, D2O exchangeable, structure B), 11.26 
(1H, bs, NH, D2O exchangeable, structure A), 8.68-8.46 (2H, m, ArH), 8.29 (1H, d, J = 8.0 Hz, 
ArH), 8.20 (1H, bs, NH, D2O exchangeable, structure A), 8.0 (1H, t, J = 8.0 Hz, ArH), 7.84 (2H, 
d, J = 8.0 Hz, CH furyl), 7.65 (1H, t, J = 8.0 Hz, ArH), 6.82-6.79 (1H, m, CH furyl), 6.78-6.51 
(1H, m, CH furyl),  4.15 (4H, s, NHCH2, SCH2), 3.82 (1H, bs, NH, D2O exchangeable, structure 
B), 3.62 (3H, s, NCH3), IR (KBr) cm-1: 3305, 3209 (NH), 3427 (OH), 1698, 1670 (C=O), 1612 
(C=N); Anal. Calcd. For C19H17N7O4S, (439.4): C, 51.93 %; H, 3.90 %; N, 22.31 %; Found: C, 
51.78 %; H, 3.84 %; N, 22.26 %. Mass spectrum, m/z (Ir/%): 441 (14, M+2), 440 (12, M+1), 439 
(11, M), 330 (67), 302 (15), 273 (22), 245 (31), 232 (100), 208 (8), 200 (9), 174 (26), 166 (17), 
160 (14), 152 (30), 145 (26), 137 (15), 131 (11), 109 (13), 104 (19), 99 (17), 94 (8), 76 (8), 74 
(8), 66 (6). 
N-[1-(Furan-2-ylmethylene-hydrazinocarbonyl)-ethyl]-2-(4-methyl-5-oxo-4,5-dihydro-
[1,2,4]triazolo[4,3-a]quinazolin-1-ylsulfanyl)-acetamide (11b). Colorless crystals (0.43 g, 95 
%); mp 254-255 °C. 1H NMR  (200 MHz, DMSO): δ 11.31 (1H, s, NH, D2O exchangeable, 
structure A), 8.71-8.46 (2H, m, ArH), 8.27 (1H, d, J = 8.0 Hz, ArH),  8.17 (1H, s, NH, D2O 
exchangeable, structure A), 7.97 (1H, t, J = 8.1 Hz, ArH), 7.84 (1H, t, J = 7.4 Hz, CH furyl), 
7.63 (1H, t, J = 7.4 Hz, ArH),  6.96-6.81 (1H, m, CH furyl), 6.67-6.53 (1H, m, CH furyl), 4.33-
4.22 (1H, m, CH), 4.07 (2H, s, SCH2), 3.60 (3H, s, NCH3), 1.23 (3H, d, J = 7.0 Hz, CH3), IR 
(KBr) cm-1: 3305, 3220 (NH), 1691, 1676 (C=O), 1614 (C=N); Anal. Calcd. For C20H19N7O4S 
(453.5): C, 52.97 %; H, 4.22 %; N, 21.62 %; Found: C, 52.86 %; H, 4.11 %; N, 21.29 %. Mass 
spectrum, m/z (Ir/%):  454 (12, M+1), 453 (13, M), 344 (15), 316 (14), 288 (7), 276 (6), 244 (5), 
232 (100), 222 (6), 200 (4), 186 (5), 180 (2), 162 (42), 159 (3), 145 (18), 137 (2), 117 (17), 116 
(15), 114 (6), 109 (3), 105 (8), 97 (4), 94 (8), 67 (6). 
3-(2-(4,5-dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-ylthio)acet-amido)-N'-
((furan-2-yl)methylene)propanehydrazide (11c). Colorless crystals (0.36 g, 81 %); mp 245–
246 °C. 1H NMR  (200 MHz, DMSO): δ 11.46 (1H, s, NH, D2O exchangeable, structure B), 
11.35 (1H, s, NH, D2O exchangeable, structure A), 8.56 (1H, d, J = 8.6 Hz, ArH), 8.34 (1H, s, 
CH), 8.26 (1H, d, J = 7.8 Hz, ArH), 8.12 (1H, bs, NH, D2O exchangeable, structure A), 7.96 
(1H, t, J = 8.0 Hz, ArH), 7.84 (1H, d, J = 8.0 Hz, CH furyl), 7.62 (1H, t, J = 8.0 Hz, ArH),  6.88 
(1H, dd, Jgem = 3.4, J 1`,2` = 14.4 Hz, CH furyl), 6.65-6.59 (1H, m, CH furyl), 4.12 (4H, s, 
NHCH2, SCH2), 3.60 (3H, s, NCH3), 2.53 (2H, t, J = 7.0 Hz, CH3), IR (KBr) cm-1: 3321, 3295 
(NH), 1691, 1683 (C=O), 1612 (C=N); Anal. Calcd. For C20H19N7O4S (453.5): C, 52.97 %; H, 
4.22 %; N, 21.62 %; Found: C, 52.92 %; H, 4.13 %; N, 21.44 %. 
2-(2-(4,5-dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-ylthio)acet-amido)-N'-
((furan-2-yl)methylene)-3-hydroxypropanehydrazide (11d). Colorless crystals (0.37 g, 79 %); 
mp 242–243 °C. 1H NMR  (200 MHz, DMSO): δ 11.38 (1H, s, NH, D2O exchangeable, structure 



General Papers                                                                                                             ARKIVOC 2007 (xvi) 173-186 

ISSN 1551-7012                                                       Page 185                                                       ©ARKAT USA, Inc. 

B), 11.30 (1H, s, NH, D2O exchangeable, structure A), 8.56 (1H, d, J = 8.0 Hz, ArH), 8.24 (1H, 
d, J = 8.0 Hz, ArH), 8.21 (1H, bs, NH, D2O exchangeable, structure A), 7.98-7.63 (3H, m, 2ArH, 
CH furyl), 6.98-6.87 (1H, m, CH furyl), 6.69-6.57 (1H, m, CH furyl), 5.18-5.03 (1H, m, OH, 
D2O exchangeable), 4.43-4.23 (1H, m, CH), 4.12 (2H, s, SCH2), 3.70-3.56 (5H, m, NCH3, 
OCH2), 3.12 (1H, bs, OH, structure B), IR (KBr) cm-1: 3265, 3215  (NH), 1680, 1656 (C=O), 
1614 (C=N); Anal. Calcd. For C20H19N7O5S (469.5): C, 51.17 %; H, 4.08 %; N, 20.88 %; Found: 
C, 50.94 %; H, 4.01 %; N, 20.65 %. Mass spectrum, m/z (Ir/%):  292 (5), 290 (19), 289 (16), 273 
(16), 245 (50), 232 (100), 203 (14), 200 (31), 162 (50), 159 (14), 145 (62), 137 (6), 130 (6), 129 
(6), 109 (6), 104 (26), 94 (37), 74 (13), 67 (7). 66 (21). 
2-(2-(4,5-Dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-ylthio)acet-amido)-N'-
((furan-2-yl)methylene)-4-methylpentanehydrazide (11e). Colorless crystals (0.45 g, 92 %); 
mp 230–231 °C. 1H NMR  (200 MHz, DMSO): δ 11.37 (1H, s, NH, D2O exchangeable, structure 
B), 11.25 (1H, s, NH, D2O exchangeable, structure A), 8.60 (1H, d, J = 8.0 Hz, ArH), 8.35-8.20 
(1H, m, ArH), 8.16 (1H, s, NH, D2O exchangeable, structure B), 8.05-7.55 (3H, m, 2ArH, CH 
furyl), 6.84 (1H, dd, Jgem = 3.2, J 1`,2` = 13.2 Hz, CH furyl), 6.64-6.55 (1H, m, CH furyl), 4.36-
4.28 (1H, m, CH), 4.07 (2H, s, SCH2), 3.60 (3H, s, NCH3), 1.62-1.34 (3H, m, CH, CH2), 0.86 
(6H, dd, J= 6.0 Hz, 2CH3), IR (KBr) cm-1: 3263, 3203 (NH), 1682, 1650 (C=O), 1612 (C=N); 
Anal. Calcd. For C23H25N7O4S, (495.6): C, 55.74 %; H, 5.08 %; N, 19.79 %; Found: C, 55.68 %; 
H, 5.04 %; N, 19.67 %. Mass spectrum, m/z (Ir/%):  497 (9, M+1), 496 (11, M), 386 (21), 273 
(34), 288 (2), 264 (5), 245 (18), 232 (100), 229 (3), 222 (27), 200 (61), 187 (4), 159 (29), 156 
(12), 155 (18), 145 (71), 137 (18), 109 (10), 104 (34), 94 (39), 76 (4), 74 (6), 67 (3). 
2-(2-(4,5-dihydro-4-methyl-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-1-ylthio)acet-amido)-N'-
((furan-2-yl)methylene)-4-(methylthio)butanehydrazide (11f). Color- less crystals (0.43 g, 85 
%); mp 252–253 °C. 1H NMR  (200 MHz, DMSO): δ 11.36 (1H, s, NH, D2O exchangeable, 
structure A), 8.66-8.47 (2H, m, ArH), 8.27 (1H, d, J = 7.8 Hz, ArH),  8.19 (1H, s, NH, D2O 
exchangeable, structure A), 7.97 (1H, t, J = 8.2 Hz, ArH), 7.84 (1H, t, J = 7.0 Hz, ArH), 7.63 
(1H, t, J = 7.6 Hz, ArH),  6.88 (1H, dd, Jgem = 3.0, J 1`,2` = 13.1 Hz, CH furyl), 6.67-6.58 (1H, m, 
CH furyl),  4.36-4.24 (1H, m, CH), 4.08 (2H, s, SCH2), 3.60 (3H, s, NCH3), 2.51 (2H, t, J = 7.4 
Hz, CH2), 2.46-2.38 (2H, m, CH2), 2.05 (3H, s, SCH3), IR (KBr) cm-1: 3262, 3219 (NH), 1675, 
1646 (C=O), 1612 (C=N); Anal. Calcd. For C22H23N7O4S2 (513.6): C, 51.45 %; H, 4.51 %; N, 
19.09 %; Found: C, 51.28 %; H, 4.49 %; N, 19.01 %. Mass spectrum, m/z (Ir/%): 516 (9, M+2), 
515 (11, M+1), 514 (32, M), 404 (58), 376 (4), 288 (19), 282 (37), 273 (54), 248 (7), 245 (24), 
240 (31), 232 (100), 205 (1), 200 (48), 174 (32), 173 (25), 159 (24), 145 (68), 137 (11), 109 (4), 
104 (34), 94 (22), 74 (8), 67 (6). 
 
Acknowledgements 
 
We thank Professor Eng.  M. Reda and Eng. M. Hammam Faculty of Engineering SCU for 
technical advice and support.  

 



General Papers                                                                                                             ARKIVOC 2007 (xvi) 173-186 

ISSN 1551-7012                                                       Page 186                                                       ©ARKAT USA, Inc. 

References  
 
1. Williams, M.; Francis, J.; Ghai, G.; Psychoyos, S.; Braunwalder, A.; Stone, G. A.; Cash, W. 

D. J. Pharmacol. Exp. Ther. 1987, 241, 415. 
2. Ellen, L.; Brackeit, E. L.; Daly, J. W. Biochem. Pharmacology 1994, 47, 801. 
3. Moro, S.; Gao, Z. G.; Kenneth, A.; Jacobson, K. A.; Spalluto, G. Med. Res. Rev. 2006, 26, 

131. 
4. Alagarsamy, V.; Giridhar, R.; Yadav, M. R. Bioorg. Med. Chem. Letters 2005, 15, 1877. 
5. Alagarsamy, V.; Giridhar, R.; Yadav, M. R. Biol. Pharm. Bull. 2005, 28, 1531. 
6. Alagarsamy, V.; Solomon, V. R.; Murugan, M. Bioorg. Med. Chem. 2007, 15, 4009. 
7. Eisa, H. M.; Tantawy, A. S.; El-Kerdawy, M. M. Pharmazie 1991, 46, 182. 
8. Khalil, M. A.; El-Sayed, O. A.; El-Shamy, H. A. Arch. Pharm. (Weinheim) 1993, 326, 489. 
9. Leite, A. C. L.; Lima, R. S.; Moreira, D. R. M.; Cardoso, M. V. O.; Brito, A. C. G.; Santos, 

L. M. F.; Hernandes, M. Z.; Kiperstok, A. C.; Lima, R. S.; Soares, M. B. P. Bioorg. Med. 
Chem. 2006, 14, 3749. 

10. Bukowski, L.; Janowiec, M. Pharmazie 1996, 51, 27. 
11. Akir, B. Ç.; Yildirim, E.; Ercanli, T.; Erol, K.; Sahin, M. F. Farmaco 1999, 54, 842. 
12. Murineddu, G.; Loriga, G.; Gavini, E.; Peana, A. T.; Mule, A. C.; Pinna, G. A. Arch. Pharm. 

2001, 334, 393. 
13. Sondhi, S. M.; Dinodia, M.; Kumar, A. Bioorg. Med. Chem. 2006, 14, 4657. 
14. Fathalla, W.; Čajan, M.; Pazdera, P. Molecules 2001, 6, 557. 
15. Fathalla, W.; Čajan, M.; Pazdera, P. Molecules 2000, 5, 1210. 
16. Sahin, G.; Palaska, E.; Ekizoglu, M.; Ozalp, M. Farmaco 2002, 57, 539. 
17. Fathalla,  W.; Ali, A. I. Heteroatom Chem. 2007, 18, 637.  
18. Ali, I. A. I.; Al-Masoudi, I. A.; Saeed, B.; Al-Masoudi, N. A.; La Colla, P. Heteroatom 

Chem. 2005, 16, 148. 
19. Davis, J. S.; Mohammed, A. K. J. Chem. Soc., Perkin Trans. I 1981, 2982 and references 

therein. 
20. Konig, W.; Geiger, R. Chem. Ber. 1970, 103, 788. 
21. Pennigton, R. M.; Fischer, R. R. J. Biol. Chem. 1981, 256, 8963. 
22. Dvorko, M. Y.; Albanov, A. I.; Chipanina, N. N.; Sherstyannikova, L. V.; Samoilov, V. G.; 

Komarova, T. N.; Glotova, T. E. Chem. Heterocyclic Comp. 2006, 42, 1421. 
23. Fathalla, W.; Pazdera, P. ARKIVOC 2007, (i), 236. 
24. Fathalla , W.; Čajan, M.; Marek, J.; Pazdera, P. Molecules 2001, 6, 588. 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


