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ABSTRACT 

In this study, di methyl 1, 3-adamantane-di-carboxylate (2) was initially prepared by esterification of 1, 3-adamantane-di-carboxylic 

acid (1) with methanol under the catalytic action of 98% H2SO4. Ester was then reacted with hydrazine hydrate to yield corresponding 

adamantane dihydrazide (3). Subsequently, adamantane dihydrazide compound was condensed with aromatic aldehydes and ketones 

(4) to yield the corresponding dihydrazide-dihydrazones (5). The structure confirmation of dihydrazide-dihydrazones was done by FTIR, 

H-NMR and elemental analysis.  

This research paper is focused on the antibacterial activities of dihydrazide-dihydrazone derivatives containing adamantane moiety. 

The chemical structure of dihydrazide-dihydrazone derivatives containing adamantane moiety presented in this research paper are the 

active derivatives that exhibit antibacterial activities. 

A Biological assay of the prepared compounds were performed on Staphylococcus aureus. Among them, the compounds containing 

nitro group showed the most pronounced effect as antibacterial agents. 

Keywords: Dihydrazide, dihydrazone, dihydrazide-dihydrazone, anti-fungal activities, adamantane, adamantly moiety, nitro group. 

 

I. INTRODUCTION 

Heterocyclic compounds have structural diversity and have proven to be broadly effective therapeutic agents. 

In various fields of chemistry, adamantane derivatives [10-13] have found many applications, but their use in medicinal chemistry [38] 

has been very effective. Adamantane derivatives possess biological activities like anti-inflammatory [26], anti-microbial [16, 19-25] 

that includes antibacterial and antifungal, anti-tubercular, anti-cancer, mitigating, anti convulsant, antiprotozoal and antiviral [14-18] 

activities. 
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 Tricyclo[3.3.1.13,7]decane is the IUPAC name of adamantane. Adamantane fragments provide a critical lipophilicity due to a low 

molecular weight and high symmetric structure [1] and can be incorporated into several molecules resulting in compounds with higher 

lipophilicity. 

Hydrazide-hydrazone contains azomethine group (-NH-N=CH-) connected with carbonyl group are still in continuous interest due to 

their diverse spectrum of biological activities like anti-microbial [36, 2-4] that includes anti-bacterial and antifungal, anti-cancer [5,6], 

mitigating, anti-tubercular [7-9], anti convulsant, antiprotozoal and antiviral [10] activities. 

Literature review reveals the broader scope for the development of compounds with dihydrazone derivatives. Dihydrazone derivatives 

disclouse a promising feature towards the development of new synthetic material with therapeutic agents [27-35]. 

Heterocyclic compounds with adamantane moiety and azomethine group (-NH-N=CH-) present in dihydrazide-dihydrazone have 

proven to be effective antibacterial agents. 

     

II. RESULTS and DISCUSSIONS 

 

General reaction scheme for preparation of final products: [39] 

 

 

 

 

 

Figure1: Preparation of dihydrazide-dihydrazone derivatives from Adamantane-1, 3- dicarbohydrazide (an 

intermediate product) 
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Synthesis of dimethyl 1, 3-adamantane di-carboxylate from adamantane 1, 3-dicarboxylic acid: [39] 

A mixture of 0.02 mol of adamantane-1, 3-dicarboxylic acid and 15 ml of methanol in presence of 98% H2SO4 as catalyst 

was refluxed. The mixture was cooled and then washed with water. After that, the   mixture was successively washed with 

Sodium Hydrogen carbonate (15% NaHCO3 aqueous solution) to pH 7 and water again. The organic phase was dried over 

anhydrous sodium sulfate (Na2SO4), evaporated and crystallized. 

Synthesis of Adamantane 1, 3-dicarbohydrazide from dimethyl 1, 3-adamantane di- carboxylate: [39] 

To the alcoholic (methanol) solution of (1.00924 g, 0.004 mol) dimethyl 1, 3-adamantanedicarboxylate, (0.08mol) 80% 

hydrazine hydrate was added dropwise with constant stirring. The reaction was carried out at 0 degree Celsius. White 

colored Adamantane 1, 3-dicarbohydrazide obtained was recrystallized in methanol and is confirmed from M.P. 

Synthesis of dihydrazide-dihydrazone derivatives from Adamantane 1,3-dicarbohydrazide: 

[39] 

The Adamantane 1, 3-dicarbohydrazide on condensation with different aldehydes and ketones give the corresponding 

dihydrazone derivatives. The reaction was monitored for completion by TLC. 

 

 

 

 

 

Physical parameters of all the compounds: 

 

Serial 

no 

yield 

(%) M.P color 

Molecular 

Wt Molecular Formula 

1.  77.64 181 Light Yellow 518.52124 C26H26N6O6 

2.  66.25 178 

Yellow to 

Orange 615.46452 C28H28Cl2N6O6 

3.  72 221 

Shiny Dark 

Yellow 516.63124 C30H36N4O4 

4.  38.58 215 Light Yellow 548.63004 C30H36N4O6 

5.  73.26 285 Yellow 516.63124 C30H36N4O4 

6.  18.91 241 Light Yellow 528.64348 C34H32N4O2 

7.  84.41 186 Dark Brown 498.44548 C22H22N6O8 

8.  72.03 180 Brown 609.798 C28H30N6O10 

9.  75.84 258 Light Yellow 587.41136 C26H24Cl2N6O6 

10.  84.43 158 

 Light Yellow 

to Light Brown 520.57688 C28H32N4O6 

  

 

Table 1: Physical parameters of all the compounds 
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III. ANTIBACTERIAL TEST 

Antibacterial test (tube dilution method): 

1. Powder substance in closed glass vials were used during the test performed. 

2. Test was carried out using Staphylococcus aureus (ATCC 6538) (bacteria)       . 

3. For additional information about the test is as follows: 

 

 

1 Method used Tube dilution method In-house ( Rei : USP ) 

2 Method of sterilization Steam Sterilization using Autoclave 

3 Contact Time ( Sample Culture ) 3 Minutes 

4 Control sample Initial Inoculum Count ( Positive Control ) 

5 CFU Colony Forming Units 

6 Media used Soyabean Casein largest Agar (Bacteria ) 

7 Sample Concentration ( Dilution) 50 mg sample in 1 ml of DMSO 

8 Incubation Temperature & Time INCUB ATION A4 30"C TO 35"C FOR BACTERIA FOR 2, - 

DAYS 
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ANTI-MICROBIAL TEST RESULTS: 

 

 S. aureus 

Sample 

Name 

Inoculum 

count 

Final 

Count 

% 

Killing 

1 19900000     0 100.00 

2 19800000 5100000 74.24 

3 17400000 2980000 82.87 

4 0700000 10300000 50.24 

5 19700000 16400000 16.75 

6 20100000 16000000 20.40 

7 17800000 10 100.00 

8 18300000    0 100.00 

9 20300000 18400000 9.36 

10 17400000 1680000 90.34 

    

 

Opinion: All samples containing nitro group were found to be effective against Staphylococcus aureus and result various 

based on the substituent present. Minimum killing percentage was 9.36 and maximum percentage was 100 against 

Staphylococcus aureus. 

 

Structures of dihydrazide-dihydrazone derivatives containing adamantyl moiety and the effect of substitutions of different 

groups on the antibacterial activity. 

  

1) Bis[N’-(4-nitro)benzylidene]adamantane 1, 3-dicarbohydrazide  (C26H26N6O6)  

 

Fig1: Bis[N’-(4-nitro)benzylidene]adamantane 1, 3-dicarbohydrazide   

The presence of nitro group at para position makes it 100 percent effective against antibacteria Staphylococcus aureus. 

 

 

 

 

 

 

http://www.jetir.org/


© 2022 JETIR July 2022, Volume 9, Issue 7                                                                            www.jetir.org (ISSN-2349-5162) 

JETIR2207108 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b90 
 

2) Bis[N’-(1-(3-nitro, 4-chloro)ethylidene)]adamantane 1, 3-dicarbohydrazide (C28H28Cl2N6O6): [37] 
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Fig2: Bis[N’-(1-(3-nitro, 4-chloro)ethylidene)]adamantane 1, 3-dicarbohydrazide 

 

The presence of halo group with nitro group reduces the antibacterial activity (74.24%). 

 

3) Bis[N’-(1-(2-hydroxy, 5-methyl phenyl)ethylidene)]adamantane 1, 3-dicarbohydrazide (C30H36N4O4): 

 

  
 

Fig3: Bis[N’-(1-(2-hydroxy, 5-methyl phenyl)ethylidene)]adamantane 1, 3-dicarbohydrazide 

 

This compound does not contain nitro group, but the presence of hydroxyl group makes it a very effective antibacterial agent 

(82.87%) 
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4) Bis[N’-(3, 4-dimethoxy)benzylidene)]adamantane 1, 3-dicarbohydrazide (C30H36N4O6):  

 
 

Fig4: Bis[N’-(3, 4-dimethoxy)benzylidene)]adamantane 1, 3-dicarbohydrazide 

 

Presence of two methoxy group give 50% result against antibacterial. 

 

5) Bis[N’-(1-(4-ethoxy)ethylidene)]adamantane 1, 3-dicarbohydrazide (C30H36N4O4): 

 

 

 

Fig5: Bis[N’-(1-(4-ethoxy)ethylidene)]adamantane 1, 3-dicarbohydrazide 

Presence of ethoxy group provides 16.75% antibacterial activity. 
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6) Bis[N’-(2-napthyl)methylene)]adamantane-1, 3-dicarbohydrazide (C34H32N4O2):  

 

 

Fig 6: Bis[N’-(2-napthyl)methylene)]adamantane 1, 3-dicarbohydrazide 

Presence of napthayl group yield 20% result against Staphylococcus aureus. 

 

7) Bis[N’-(5-nitro, furan-2-yl)methylene)]adamantane 1, 3-dicarbohydrazide (C22H22N6O8): 

  

 

Fig 7: Bis[N’-(5-nitro, furan-2-yl)methylene)]adamantane 1, 3-dicarbohydrazide 

Presence of nitro group exhibits 100% antibacterial activity. 
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8) Bis[N’-(3-nitro, 4-hydroxy, 5-methoxy)benzylidene]adamantane 1, 3-dicarbohydrazide (C28H30N6O10): 

 

 

Fig 8: Bis[N’-(3-nitro, 4-hydroxy, 5-methoxy)benzylidene]adamantane 1, 3-dicarbohydrazide 

Presence of nitro group and hydroxyl group at para position makes it 100% effective against Staphylococcus aureus. 

9) Bis[N’-(3-nitro, 4-chloro)benzylidene]adamantane 1, 3-dicarbohydrazide (C26H24Cl2N6O6): 
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Bis[N’-(3-nitro, 4-chloro)benzylidene]adamantane 1, 3-dicarbohydrazide 

Presence of halo group with nitro group reduces the antibacterial activity (9.36%). 
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10) Bis[N’-(3-methoxy, 4-hydroxy)benzylidene]adamantane 1, 3-dicarbohydrazide (C28H32N4O6): 

 

 

Fig: Bis[N’-(3-methoxy, 4-hydroxy)benzylidene]adamantane 1, 3-dicarbohydrazide 

Presence of hydroxyl group increases antibacterial activity (90.34%). 

 

 

 

IV. CONCLUSIONS:  

 

The synthesis and characterization of dihydrazide-dihydrazones derivatives of adamantly moiety were achieved. The synthesis was 

conducted by condensation of dihydrazide with different aldehydes and ketones to give the corresponding dihydrazone derivatives. 

The characterization of newly synthesized dihydrazide-dihydrazones derivatives of adamantly moiety were achieved by FTIR, NMR 

and elemental analysis. Melting points of synthesized compounds were confirmed by open capillary tube method. 

The antibacterial activity of the synthesized compounds were determined. Synthesized compounds possesses excellent antibacterial 

activity.  

It can be concluded that dihydrazide-dihydrazone derivatives of Adamantyl moiety containing nitro group holds promising future with 

excellent pharmacological properties. 

From the above result it can be concluded that the presence of nitro group is 100 percent effective against  Staphylococcus aureus. 

Single substituent at para position has found to be effective be it nitro, hydroxyl or ethoxy or methoxy. Presence of halo group with 

nitro group decreases the antibacterial activity. Presence of hydroxyl group is also effective in presence of nitro group or even methyl 

or methoxy group. Antibacterial activity decreases with presence of methyoxy and ethoxy group. Ethoxy is less effective as compared 

to methoxy. 
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