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Abstract 
        The vanillin was converted to ethyl-2-(4-formyl-2-methoxyphenoxy) 

acetate (A1) by the reaction of vanillin with ethylchloroacetate in basic media in 

dry acetone. 

The 2-((4-hydazonomethyl)-2-methoxyphenoxy) acetohydrazide (A2) was 

synthesized by the reaction of (A1) with hydrazine hydrate, ethanol absolute 

gave a hydrazide compound, from the hydrazide we synthesized series of 

compounds (Oxadiazole, Triazole, Aziridine, Schiff’s bases and other derivative 

compounds). 

        These compounds were identified by T.L.C(thin layer chromatography)., 

M.P(melting point)., FT(fourier transform).IR, H-NMR and elemental analysis 

(C.H.N.S). 

Key word  Oxadiazole, Triazole, Aziridine, Schiff’s bases and other 

derivative compounds. 

Introduction 
        Hydrazide and thiosemicarbazide derivatives attracted a lot of attention 

because they are considered as intermediates to synthesized several compounds 

such as Oxadiazole, Triazole, Aziridine, Schiff’s bases and other derivative 

compounds which all were reported to possess biological activities. 

        There are four isomeric types of Oxadiazole, the most thermally stable is 

1,3,4- Oxadiazole, Oxadiazole derivatives is an important heterocyclic 

compounds present in variety biologically(1) 

        Oxadiazole was synthesized by the reaction of hydrazide derivative with 

carbon disulphide in basic media(2). 

        The heterocyclic such as Oxadiazole are themselves important 

chemotherapeutic agents and exhibit antitubercular, bacteriostatic, 

hypoglycaemic, antiviral, antifungal, antithyroid, carcinostatic and stong 

herbicidal activities when properly substituted in 2-and 5-postions(3). 

        The most important is symmetrical 1,2,4-Triazole, this primarily due to 

the large number of use, including drug synthesis, herbicide, photographic 

chemical and dyestuffs(4). 
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        Substituted triazoles have been associated with activities as plant 

regulars(5)and as insecticidal agents(6). 

  Compounds containing triazole moiety have been revealed to exhibit a wide 

variety of interesting biological properties such as anticancer, antifungal, 

antimicrobial, analgesic, anti-inflammatory, antibacterial, anticonvulsant and 

antitubercular(8,7). Furthermore, they are used as a versatile reagent in the 

synthesis of heterocyclic compounds and/or as a raw material in drug synthesis. 

To expand and further explore the clinical significance of triazoles 

        Schiffs bases are widely utilized in both pharmaceutical and industrial 

fields(9).Schiff bases derived from different heterocyclic compounds have been 

reported to possess cytotoxic (01), anticonvulsant(00), 

antiproliferative (01), antimicrobial (01), anticancer (01), and 

antifungal activities (01). 

        Aziridines are the dihydro derivatives of azirines. Aziridine is a  three 

membered saturated heterocyclic ring containing two carbons and one nitrogen 

atom. Aziridines as a class are of interest as biological alkylating and anticancer 

agents(16). 

        Aziridines and its derivatives are potent pharmacological agent. The toxic 

effect of Aziridine itself causes irritation of eyes, skin and internal 

inflammation. Besides, the ability of Aziridines as an alkylating agent it is of 

important in industry and biology, and this property has resulted in a number of 

industrial applications of Aziridines. Certain antibiotics and anticancer agents 

possess the Aziridine ring (18). 

Experimental 
1-Thin layer chromatography(TLC)was carried out, and the plates were   

developed with iodine vapour. 

2-Melting point are recorded using hot stage gallen kamp melting point 

apparatus and they were uncorrected. 

3-Infrared spectra are recorded using fourier transform infrared 

SHMADZU(7388)(F.T.IR)infrared spectrophotometer, KBr disc, university 

of Baghdad. 

4-Analytical data (C.H.N.S.)were within±8440 of the theoretical values. 

5-H NMR were recorded on fourier transform varian spectrometer operating at 

388MHz with(DMSO) BRUKER with TMS as an internal standard. 

Synthesis of compound(A9) 

        A mixture of vanillin (8481mol.) and anhydrous potassium 

carbonate(8481mol.) was dissolved in dry acetone(28ml). to this solution 

ethylchloroacetate (84815mol.) was added. The resulting mixture was heated 

under reflux for 5hrs. then allowed at cool down to room temperature, the 

reaction was followed by (TLC), then filtered the product, after evaporating the 
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reaction content at (58-68)ºC under reduced pressure, an oily product was 

obtained.  

Synthesis of compound(A2) 
        A solution of the A1 compound(8481mol.) was refluxed with hydrazine 

hydrate(8482mol.) for 4hrs. after cooling it at room temperature, a yellow solid 

appeared. This was recrystallized from ethanol to afforded. The desired product, 

m.p=126-128ºC, Yield 750.  

Synthesis of compound(A3) 

   To a round bottom flask was added compound A1 (8481mol), 

thiosemicarbazide(8482mol.) in ethanol absolute(25ml.) the resultant reaction 

mixture was refluxed for 4h. after cooling it to room temperature, a yellow 

coloured solid separated out.it was filtered off , then dried and crystallized from 

ethanol, m.p=157 ºC, Yield 830.      

Synthesis of compound(A4) 
    A mixture of A2 (8481mol) and KOH (8482mol.)in ethanol absolute 

(25ml) ,CS2 (8482mol) was added slowly The reaction mixture was stirred for 

24hrs at  room 

Temperature the resulting precipitate was separated by filtration and 

recrystalized from ethanol, m.p=(194-195) ºC,yield 880.   

Synthesis of compound(A5) 
   The corresponding compound A4 (8481mol.) was added to a solution of 

28ml hydrazine hydrate and 2ml H2O,refluxed for 1,5hrs. acidified with a 

solution of HCl,the precipitate was filtered and recrystallized from ethanol to 

afford the desired compound, m.p=269-288 ºC,yield 710 

Synthesis of compound(A6) 
     The corresponding compound A2(8481mol.)and CS2(8481mol.) were 

added to a solution of KOH (8481mol.) in ethanol absolute (58ml.). The reaction 

mixture was refluxed for 8hrs., after evaporating under reduced pressure, a solid 

was obtained, this was dissolved in 388ml of H2O and acidified with 

conc.HCl.The precipitate was filtered, washed with H2O and recrystallized from 

ethanol to afford the desired compound,   m.p=(197-288) ºC, Yield 870.      

Synthesis of compound(A7) 
   The corresponding compound A2(8482mol.) was dissolved in 1,4-dioxan 

(25ml.) refluxed for (5-8)hrs between (158-258)ºC, after evaporating under 

reduced pressure, a precipitate was washed with ether to afford the desired 

compound, m.p=125 ºC, Yield 620.                       

Synthesis of compound(A7) 
   The corresponding compound A6(8481mol.)and N,N-

dimethylbenzaldehyde (8483mol.) were added to ethanol absolute (25ml.) in 

acidic condition(3drops of acidic acid). The reaction mixture was refluxed in 
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water bath for (4-6)hrs., the precipitate was filtered and dried, recrystallized 

from ethanol to afford the desired compound, M.P.=175 ºC, Yield 770. 

Synthesis of compound(A1) 

The corresponding compound A2(8481mol.) and phenyl iso thio cyanate 

(8482mol.) in 1,4-dioxane(38ml) was refluxed for 5 hrs.,after evaporation under 

reduced pressure, the precipitation was washed with ethanol to afford the desired 

compound. m.p=147 ºC,yield 530.           

Synthesis of compound(A90) 
       The corresponding compound A2(8481mol.)and maleic 

anhydride(8482mol.) were added to acetic acid(25ml.). The reaction mixture 

was refluxed for (5-8)hrs. then dissolved in 388ml of H2O(ice), after 

evaporating under reduced pressure, washed with ether, a solid was obtained, 

m.p=288-282 ºC, Yield 630.           

Synthesis of compound(A99) 
     The corresponding A2 (8481mol.) and sodium azide (8482mol.)with 

ammonium chloride(8481Mol) were added to THF(25ml).the reaction mixture 

was refluxed in water bath for 18 hrs. . Then the mixture was filtered and the 

solvent was evaporated to give apurple crystal, m.p=273 ºC yield 810 . 

Results and discussion 
        Compound A1was obtained from the reaction of vanillin with 

ethylchloroacetate in basic media and their structure was confirmed using FT.IR 

spectral data and monitored by (T.L.C). The FT.IR spectrum showed 

disappearance of the wide absorption band in the region (2768-3258) cm-1 

which belongs to the stretching vibration of (OH) group, appearance anew band 

in the 1849cm-1 due to (C=O) ester with remain band at 1687cm-1 due to(C=O) 

aldehyde and appearance band in the region (1488-1591) cm-1 due to (C=C) 

aromatic, appearance band at 1288cm-1  due to (C-O) of (O-CH3) group. 

        Compound A2was obtained from the reaction of easterA1 with hydrazine 

hydrate and their structure was confirmed using m.p and FT.IR spectral data. 

The FT.IR spectrum showed disappearance  band at 2888 cm-1 due to (C-H) 

aldehyde with appearance two bands at (3255 and 3336) cm-1 due to NH2 group 

and disappearance band at 1849 cm-1 due to (C=O) ester with appearance band 

at 1687cm-1 due to(C=O) amide,  appearance band at1628 cm-1 due to (C=N). 

        Compound A3was obtained from the reaction of A1 with thiosemicarbazide 

in ethanol absolute and their structure was confirmed using m.p, FT.IR spectral 

data and C.H.N.S.analysis. The FT.IR spectrum showed appearance band at 

(3187 and 3318) cm-1 due to sym. and asym. of NH2 group, disappearance band 

at (1849,1687) cm-1 due to (C=O) of ester and aldehyde respectively. with 

appearance two bands at 1868 and 1878 cm-1 due to(C=S), appearance band at 

(1419-1518) cm-1 due to (C=C) aromatic,appearacnce at (1616) cm-1 due 
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to(C=N)group,appearance band at (1694) cm-1 due to(C=O) amide. The element 

analysis C, 424470 ;H, 34830 ;N,164420 ;S, 174730 . 

    Compound A4 was obtained from the reaction of A2with CS2 in basic media at 

room temperature and their structure was confirmed using m.p and F.T.IR 

spectral data. The F.T.IR spectrum showed disappearance band at (3255-3336) 

cm-1 due to sym. and asym of NH2 group with appearance band at 3388 cm-1 due 

to (N-H)aliphatic, also appearance band at 1695 cm-1 due to(C=O) amide, 

appearance band at 1628 cm-1 due to (C=N) and appearance band at 1888 cm-1 

due to (C=S)(17). 

     Compound A5 was obtained from the reaction of A4 with hydrazine hydrate 

and their structure was confirmed using m.p, FT.IR spectral data and 

C.H.N.S.analysis,H-NMR. The FT.IR spectrum showed appearance band at 

(3281-3399) cm-1 due to sym and asym of NH2 group, appearance week band at 

2568 cm-1 due to (S-H) group, also appearance band at 1631cm-1 due to(C=N) 

endocyclic of triazole ring with disappearance band at 1695 cm-1 due to (C=O) 

amide group and disappearance band at 1888 due to of (C=S), H-NMR of this 

compound shows the following characteristic chemical shifts (DMSO-

d6,PPM)the aromaric ring protons as multiplate at (8477PPM),signal at 

(9471PPM,S) due to of proton in (SH)group, signal at (3479PPM,S) due to of 

methoxy group, signal at(4465PPM.S)due to of methylene group, and signal 

at(5479PPM,S)due to of amino groups. 

   Compound A6 was obtained from the reaction of A2with CS2 in basic media 

and their structure was confirmed using m.p, FT.IR spectral data and 

C.H.N.S.analysis. The FT.IR spectrum showed disappearance band at (3255-

3336) cm-1 due to sym and asym of NH2 group of hydrazide group with 

disappearance band at 1695 cm-1 due to (C=O) amide and appearance band at 

(2888-2899) cm-1 due to(C-H) aliphatic, appearance band at (2788-2798) cm-1 

due to (C-H) aromatic,  appearance week band at 2888 cm-1  due to (S-H), also 

appearance band at 1624,1682 cm-1 due to (C=N) endocyclic of oxadiazole ring 

and (C=N) aliphatic. Moreover, appearance band at 3348 cm-1 due to(N-H) 

tautomer and appearance band at 1141 cm-1 due to(C=S) tautomer. The element 

analysis C, 424470 ;H, 34830 ;N, 164420 ;S, 174730, H-NMR of this compound 

shows the following characteristic chemical shifts (DMSO-d6,PPM)the 

aromaric ring protons as multiplate at (7444PPM,M),signal at (5464PPM,S) due 

to of proton in (SH)group, signal at (3424PPM,S) due to of methoxy group, and 

signal at(244PPM,S)due to of methylene group(19). 

        Compound A8 was obtained from the reaction 2mol. of A2 in 1,4-dioxan 

and their structure was confirmed using m.p, FT.IR spectral data and 

C.H.N.S.analysis. The FT.IR spectrum showed disappearance band at 1687 cm-1 

due to (C=O) amide and appearance band at 1624 cm-1 ,1688 cm-1 due to(C=N) 
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exocyclic and endocyclic respectively,appearance band at (3158 and 3387)due 

to of NH2 group. The element analysis C, 544210 ;H, 54250 ;N, 254310. 

   Compound A7 was obtained from the reaction of A8 with N,N-

dimethylbenzaldehyde in absolute ethanol and their structure was confirmed 

using m.p, FT.IR spectral data and C.H.N.S.analysis. The FT.IR spectrum 

showed disappearance band at(3158 and 3387) asym. and sym of NH2 group 

and appearance multi band at (1597-1651) cm-1 due to (C=N) exocyclic due to 

of five imine proups. The element analysis C, 694640 ;H, 54850 ;N,154710. 

    Compound A9 was obtained from the reaction of A2with phenylisothiocyanate 

in 1,4-dioxane and their structure was confirmed using m. and FT.IR spectral 

data. The FT.IR spectrum showed disappearance band at (3255-3336) cm-1 due 

to sym and asym of NH2 group with appearance band at 3388 cm-1 due to (N-

H)aliphatic, also appearance band at 1658 cm-1 due to(C=O) amide, appearance 

band at 1625 cm-1 due to (C=N),  appearance band at (1598-1488) cm-1  due to 

(C=C) and appearance band at 1872 cm-1 due to (C=S). 

Compound A18 was obtained from the reaction of A2with maleic anhydride in 

acidic media and their structure was confirmed using m.p and FT.IR spectral 

data. The FT.IR spectrum showed disappearance band at (3255-3336) cm-1 due 

to sym and asym of NH2 group, disappearance band at 1687cm-1 due to (C=O) 

hydrazide appearance band at (1671 and 1643) cm-1 due to (C=O) exocyclic and 

endocyclic amide respectively , appearance band at 1688cm-1  due to (C=C) for 

succinimide , appearance band at 3451 cm-1 due to (N-H) stretching ,appearance 

band at 1617 due to of (C=N) group. 

 Compound A11 was obtained from the reaction of A18 with sodium azide 

in Tetrahydrofuran (THF) and their structure was confirmed using m.p, FT.IR 

spectral data and C.H.N.S.analysis. The FT.IR spectrum showed appearance 

band at 3369 cm-1 due to N-H of aziriden cyclic, appearance band at 1673 cm-1 

due to (C=O) exocyclic amide and appearance band at 1648 cm-1 due to(C=O) 

endocyclic amide appearance band at 1617 due to of (C=N) group. The element 

analysis C, 584240 ;H, 3452 %;N,194380 . 

Table (1) physical properties of compounds(A1-A11). 
Comp. 

No. 

Formula weight Molecular weight 

 

M.P. data 

ºC 

A1 C12H14O5 237 Syrup 

A2 C18H14N4O3 237 126-128 

A3 C17H14N4O8 397 157-168 

A4 C12H16N6O3S2 356 194-195 

A5 C12H18N4O4S2 337 269-288 

A6 C28H24N7O4 448 197-288 

A8 C24H24N6O3S2 587 125-129 dec 

A7 C12H13K2N4O3S4 468 175-177 

A9 C17H16N6O8 427 147-151 
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A18 C12H14N7O2S2 366 288-282 

A11 C41H36N7O4 884 273-275 

Biological Activity 
       A few pathogenic species are known to be almost sensitive to certain 

antimicrobial agents, although in some parts of the world the situation is 

changing. As strains of pathogenic organism differ from one to another within 

their species in their antibiotic sensitivity, sensitivity tests are required as a 

routine. Heterocyclic rings are considered an important class of compounds 

having a wide spectrum of biological activity, the heterocyclic compounds are 

well known for their antibacterial and antifungal activities .There are some types 

of bacteria: Bacillus aureous and Pseudomonas aureous. The results of the 

preliminary screening tests are listed in  

Table (2) Antibacterial activities of some of the synthesized compounds. 

Comp. No. Bacillus aureous Pseudomonas aureous 

A4 + ++ 

A5 ++ +++ 

A6 + ++ 

A8 ++ + 

A9 - + 

A18 ± ++ 

A11 + + 
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Scheme (1) show the structure of compounds A1-A11 

 -4 تحضـــــــــــــــير  وتشخيـــــــــــــص  بعـــض  المركبـــــــــات  الجديدة   المشـتقة   من  
ميـــــثـــــوكســــــــــي بنزالديهايد-3-هيدروكسي  

 اسماعيل ياسين مجيد

لهيثمابن ا جامعة بغداد|كلية التربية  
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 قسم الكيمياء

 المقدمة
 تبواسطة تفاعل الفانيلين مع اثيلل كللورا اسليتي ميثوكسي فينوكسي(أسيتايت-2-فورميل-4)-2-حول الفانلين الى اثيل        

 في اسط قاعدي بوجود الاسيتون الجاف كمذيب.

ميثوكسللي فينوكسي(اسليتو يايدرا(ايللد بواسلطة تفاعللل )   (ملع الهايللدرا(ين -2-مثيللل يايلدرا(ان()-4)-2 تلم تضيلير       

, امللن الهايدرا(ايللد حيللرة سلسلللة مللن المركدللاة )ااكسللادايا(ال, ترايللا(ال, %99بوجللود الايثللانول  %98يايللدريت 

 ا(ريدين, قواعد شف , اغيريا من المركداة المشتقة (.

تضليللل ة بواسلطة كراموتوكرافيلا الطدقلة الرقيقللة, درجلة الانصلهار , الاشلعة تضلت الضملراء اشخصلت يلذا المركدلا        

 العناصر.


