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ABSTRACT 
 

Flavonoids are one of the active principles isolated from plant sources. These compounds have 
found to have enormous pharmacological activity, Naringin,  a molecule with a wide spectrum of 
pharmacological activity still has not been used for treatment of any diseases due to it s lacking potency. The 
present study was focused to synthesize various derivatives of naringin and to evaluate their activity. 
Among the various synthesized compounds, compound Ng, Nn and Nj have shown more potent activity even 
when compared with the compound. Whereas all other compounds were not potent as standard compound 
but were found to have increased in potency while comparing with the standard compound. Thus we 
conclude substitution of the oxygen moiety with the hydrazide to form hydrazones increases  the 
antibacterial activity and presence of electron donating groups further increases the activity.  
Keywords: Hydrazone derivatives, Naringin, Ampicillin, Antibacterial activity.  
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 INTRODUCTION 
 

The flavonoids are one of the active principles isolated from plant sources. These 
compounds have found to have enormous pharmacological activity. Even though these 
compounds possess pharmacological activity still no remarkable molecule has come out of 
these molecules. Thus in the present study Naringin a flavonoids found and isolated from grape 
peel extract was used for the study. Many studies have reported that Naringin has reported to 
contain many pharmacological activities like antibacterial[1], antioxidant activity[2], lipid 
lowering effect[3], hypercholesterolemic activity[4], cytotoxic and apoptosis effect[5], cardio 
protective activity[6], anti-inflammatory activity[7], hepatoprotective activity[8], 
neuroprotective activity[9] etc., Being a molecule with a wide spectrum of pharmacological 
activity still now these molecules have not been used for treatment of any diseases due to its 
lacking potency. Thus in the present study various derivatives of naringin was synthesized by 
reacting with various hydrazine and semicarbazone derivatives to form their respective analogs.  

 
Even though a wide variety of drugs are being used in the treatment of bacterial 

infections still there is a search for a safe and potent antibacterial agent. Since these 
antibacterial agents are supposed to be taken for more than three days to complete their 
doses, thus there is a real need in a safer drug for the treatment of antibacterial infections. 

  
MATERIALS AND METHODS 

 
All the chemicals used for the present study are of Laboratory grade reagents and the 

standard compounds and the solvents used were of analytical grade. All the chemicals and 
solvents were pure.  

 
Experimental: 
 
Synthesis of various semisynthetic derivatives of Naringin: 

 
General procedures for the synthesis of hydrazone and carbazone derivatives of Naringin 
[10]:- 
 

In a 250ml conical flask, 1g of hydrazine or Semi carbazide hydrochloride analog, 1.5g of 
crystallized sodium acetate in 8-10 ml of water and 0.5g of the hesperidin was taken and shake 
for few minutes. Few ml of alcohol was added to form a clear solution. Then the reaction 
mixture was slightly heated on a water bath to increase the rate of the reaction and placed in 
ice bath to form crystals of semicarbazone / hydrazones. Then it was filtered and washed using 
little cold water & recrystallized from ethanol. The purity of the recrystallized compound was 
identified using TLC and the structure was confirmed using physical and spectral analysis.  
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General procedures for the synthesis of benzoic acid derivatives of Naringin[11]:- 
 

In a 250ml round bottom flask, 1g of Benzoic Acid / substituted benzoic acid dissolved in 
5ml of Methanol (absolute) and 2-3 drops of Conc.H2SO4 was taken and refluxed on a steam 
bath to form Methyl substituted benzoates. The methyl ester formed was refluxed on water 
bath with 1ml of hydrazine hydrate dissolve in methanol to form benzhydrazides. To the above 
reaction mixture 0.5g of hesperidin dissolved in methanol was added along with catalytic 
amount of acetic acid and stirred along with slight warming for few minutes and then placed in 
ice bath until crystals of carbazone are formed. The crystals were filtered and washed using 
little cold water & recrystallized from ethanol. The purity of the recrystallized compound was 
identified using TLC and the structure was confirmed using physical and spectral analysis.   

 
General procedures for the synthesis of benzaldehyde derivatives of  Naringin[12]:- 
 

In a 250ml conical flask, 0.5g of hydrazine hydride, 0.8g of sodium acetate in 5ml of 
water and a solution of 0.5g of benzaldehydes / substituted benzaldehydes in a little ethanol 
were taken and shaken for few minutes. Few ml of alcohol was added to form a clear solution. 
Then the reaction mixture was slightly heated on a water bath to increase the rate of the 
reaction and placed in ice bath to form crystals of hydrazones. Filter and wash with cold water 
and ethanol was used for recrystallization. The recrystallized product along with 0.8g of sodium 
acetate in 5ml of water and add a solution of 0.2-0.4g of  hesperidin in little amount of ethanol 
was taken in a 250ml conical flask and shaken for few minutes. Few ml of alcohol was added to 
form a clear solution. Then the reaction mixture was slightly heated on a water bath to increase 
the rate of the reaction and placed in ice bath to form crystals of hydrazones. Filter and wash 
with cold water and ethanol was used for recrystallization. The purity of the recrystallized 
compound was identified using TLC and the structure was confirmed using physical and spectral 
analysis. 

 
The compounds synthesized and their structures, their physical data and their spectral 

data’s are represented in table no, 1 and 2 respectively.  
  

Antibacterial Assay: 
 

The compounds synthesized using the above mentioned procedures were evaluated for 
antibacterial activity as per the reported methods [13]. 

 
The antibacterial activity of synthesized compounds was performed against gram 

positive bacteria viz., M.luteus (MTCC NO 1538), B.subtilis (MTCC NO 441) and S.aureus (MTCC 
NO 3160) and two gram negative bacteria viz., E.coli (MTCC NO 443), P.fluorescens (MTCC NO 
2421) and P. aeroginosa (MTCC NO 441) by using cup plate method.  Ampicillin sodium was 
employed as standard to compare the results. 

 
Solution of the test compounds were prepared by dissolving 10mg each in dimethyl 

sulphoxide (10 ml, AR grade).  A reference standard for both gram positive and gram negative 
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bacteria was made by dissolving accurately weighed quantity of ampicillin sodium in sterile 
distilled water, separately. 

 
Table 1: Physical properties of the synthesized compounds 

 

 

About 27ml of Sterilized molten nutrient nutrient agar medium was taken in sterilized 
petriplate (10 cm diameter), and inoculated with the respective strain of bacteria (6 ml of 
inoculums to 300 ml of nutrient agar medium) and were left at room temperature for 
solidification.  After solidification make three cups of 6 mm diameter to each plate and fill with 
0.1 ml of the test solution aseptically and label, accordingly and placed in a refrigerator for 2 
hours without disturbing to allow diffusion of the solution in the medium.  Then incubated at 
37o±1oC for 24 hours, then the diameter of zone of inhibition was measured using antibiotic 
zone reader. All the experiments were performed in triplicate. 0.1 ml of dimethyl sulphoxide 
was used as control to observe the solvent effects.  The results are presented in Tables No.3. 

Compound 
Name 

Molecular 
formula 

Molecular 
Weight 

Melting point 
( 

o
C ) 

% yield Rf value 

N.a C27H34N2O13 594 193 65 0.72 

N.b C33H38N2O13 671 188 74 0.9 

N.c C33H36N4O17 761 220 66 0.81 

N.d C27H33NO14 595 197 69 0.73 

N.e C28H35N3O14 638 241 71 0.72 

N.f C28H35N3O13S 654 190 75 0.9 

N.g C34H38N2O14 699 246 87 0.75 

N.h C34H39N3O14 714 210 69 0.85 

N.i C34H37ClN2O14 733 200 76 0.63 

N.j C34H38N2O15 715 210 54 0.65 

N.k C34H37N3O16 744 260 73 0.91 

N.l C34H38ClN3O14 748 200 68 0.93 

N.m C36H42N2O15 743 178 83 0.83 

N.n C34H39N3O14 714 240 71 0.81 

N.o C34H37N3O15 728 182 64 0.76 

N.p C36H42N2O15 743 176 62 0.73 

N.q C34H38N2O14 699 192 75 0.89 

N.r C35H40N2O13 697 174 67 0.9 

N.s C34H38N2O15 715 220 59 0.68 
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Table 2: Spectral Datas of all the semisynthetic derivatives of Naringin (Na-Ns) 

 

Compound 
Name 

Molecular formula Final structure 

IR SPECTROSCOPY 1
HNMR δppm 

300 MHz, DMSO-  d6 
Spectral 

peaks cm
-1

 
Functional groups 

N.a C27H34N2O13 

 

3750 
3314 
2932 
1636 
1505 
1244 

O-H Stretching 
-NH2 Stretching  
-C-H Stretching 
-C=C Stretching  
-C=C Stretching  
-C=N  Stretching 

12.58 (1H, s, 5-OH), 9.68 (1H, s, 4′- OH), 
6.91(3H, m, H-2′,5′,6′), 6.12 (1H, d, H-8), 
6.10 (1H, d, H-6), 7.46 (1H, dd, H-2), 4.97 
(1H, d, H-1″),  4.53 (1H, s, H-1‴), 3.25 (1H, 
m, H-3b), 2.78  (1H, dd, H-3a), 1.08 (3H, d, 
H-6‴); 

N.b C33H38N2O13 

 

3750 
3314 
2932 
1636 
1505 
1244 

O-H Stretching 
-NH2 Stretching  
-C-H Stretching 
-C=C Stretching  
-C=C Stretching  
-C=N  Stretching 

12.58 (1H, s, 5-OH), 9.68 (1H, s, 4′- OH), 
6.91(3H, m, H-2′,5′,6′), 6.12 (1H, d, H-8), 
6.10 (1H, d, H-6), 7.46 (1H, dd, H-2), 4.97 
(1H, d, H-1″),  4.53 (1H, s, H-1‴), 3.25 (1H, 
m, H-3b), 2.78  (1H, dd, H-3a), 1.08 (3H, d, 
H-6‴); 

N.c C33H36N4O17 

 

3722 
3657 
3310 
3097 
1582 
1320 
1260 

O-H Stretching (free) 
O-H Stretching ( bonded) 
-NH2 Stretching  
-C-H Stretching 
-N-O Stretching  
-N-O Stretching  
-C=N  Stretching 

12.58(1H, s, 5-OH), 9.10 (1H, s, 4- OH), 7.44 
(4H, dd, 2,3,5,6),   6.91(3H, m, H-2′,5′,6′), 
6.12 (1H, d, H-8), 6.10 (1H,d,H-6), 
5.67(1H,s,N-H),5.46 (1H, dd, H-2), 4.97 (1H, 
d, H-1″),  4.53 (1H, s, H-1‴),  3.25 (1H, m, H-
3b), 2.78  (1H, dd, H-3a), 1.08 (3H, d, H-6‴); 
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N.d C27H33NO14 

 

3731 
3413 
2916 
2848 
1644 
1514 
1277 

-O-H Stretching 
-NH2 Stretching  
-C-H Stretching  
-C-H Stretching 
-C=C Stretching  
-C=C Stretching  
-C=N  Stretching 

11.80 (1H, s, 5-OH), 10.00 (1H, s, N-OH), 
8.91 (1H, s, 4′- OH), 6.91(3H, m, H-2′,5′,6′), 
6.12 (1H, d, H-8), 6.10 (1H, d, H-6), 5.46 
(1H, dd, H-2), 4.97 (1H, d, H-1″),  4.53 (1H, 
s, H-1‴),  3.25 (1H, m, H-3b), 2.78  (1H, dd, 
H-3a), 1.08 (3H, d, H-6‴); 

N.e C28H35N3O14 

 

3729 
3537 
3408 
2916 
1644 
1514 
1277 

-O-H Stretching 
-NH2 Stretching  
-NH2 Stretching  
-C-H Stretching 
-C=C Stretching  
-C=C Stretching  
-C=N  Stretching 

12.00 (1H, s, 5-OH), 8.98(1H, s,4′- OH), 7.12 
(2H, dd, NH2), 6.91(3H, m, H-2′,5′,6′), 6.12 
(1H, d, H-8), 6.12 (1H, d, H-6), 5.46 (1H, dd, 
H-2), 4.82 (1H, d, H-1″),  4.53 (1H, s, H-1‴),  
3.25 (1H, m, H-3b), 2.78  (1H, dd, H-3a), 
1.08 (3H, d, H-6‴); 

N.f C28H35N3O13S 

 

3620 
3355 
3250 
2954 
1609 
1271 

-O-H Stretching ( free) 
-NH2 Stretching  
-O-H Stretching (bonded)  
-C-H Stretching 
-C=C Stretching  
-C=N  Stretching 

12.00 (1H, s, 5-OH), 8.89 (1H, s, 4′- OH), 
7.13 (2H, s, NH2), 6.91(3H, m, H-2′,5′,6′), 
6.12 (1H, d, H-8), 6.12 (1H, d, H-6), 5.46 
(1H, dd, H-2), 5.3 ( 1H, s NH), 4.97 (1H, d, 
H-1″),  4.53 (1H, s, H-1‴), 3.25 (1H, m, H-
3b), 2.78  (1H, dd, H-3a), 1.08 (3H, d, H-6‴); 

N.g C34H38N2O14 

 

1740 
1502 
1137 

-C=O Stretching  
-C=C Stretching  
-C=N  Stretching 

12.45(1H, s, 5-OH), 9.56 (1H, s, 4′- OH), 
6.91(3H, m, H-2′,5′,6′), 6.12 (1H, d, H-8), 
6.12 (1H, d, H-6), 5.30 (1H, dd, H-2), 5.3 ( 
1H, s NH), 4.97 (1H, d, H-1″),  4.53 (1H, s, 
H-1‴), 3.25 (1H, m, H-3b), 2.78  (1H, dd, H-
3a), 1.08 (3H, d, H-6‴); 

N.h C34H39N3O14 

 

3712 
3396 
2919 
1728 
1503 
1138 

-O-H Stretching ( free) 
-N-H Stretching  
-C-H Stretching 
-C=O Stretching  
-C=C Stretching  
-C=N  Stretching 

12.00 (1H, s, 5-OH), 8.38 (1H, s, 4′- OH), 
7.68 (4H, dd, 2,3 ,5,6 ), 7.44 (2H, s, NH2),    
6.91 (3H, m, H-2′,5′,6′), 6.12 (1H, d, H-8), 
6.12 (1H, d, H-6), 5.46 (1H, dd, H-2), 5.3 ( 
1H, s NH), 4.97 (1H, d, H-1″),  4.53 (1H, s, 
H-1‴), 3.25 (1H, m, H-3b), 2.78  (1H, dd, H-
3a), 1.08 (3H, d, H-6‴);  
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N.i C34H37ClN2O14 

 

3542 
3469 
3417 
2921 
2853 
1734 
1513 
1127 

-O-H Stretching  
-N-H Stretching  
-N-H Stretching  
-C-H Stretching 
-C-H Stretching 
-C=O Stretching  
-C=C Stretching  
-C=N  Stretching 

12.00 (1H, s, 5-OH), 9.09 (1H, s, 4′- OH), 
6.91 (3H, m, H-2′,5′,6′), 6.12 (1H, d, H-8), 
6.10 (1H, d, H-6), 5.46 (1H, dd, H-2), 4.97 
(1H, d, H-1″),  4.53 (1H, s, H-1‴), 3.25 (1H, 
m, H-3b), 2.78  (1H, dd, H-3a), 1.08 (3H, d, 
H-6‴); 

N.j C34H38N2O15 

 

3712 
3396 
2919 
1728 
1503 
1138 

-O-H Stretching  
-N-H Stretching  
-C-H Stretching 
-C=O Stretching  
-C=C Stretching  
-C=N  Stretching 

12.00 (1H, s, 5-OH), 9.86( 1H, s, 2-OH), 9.09 
(1H, s, 4′- OH), 8.63 ( 1H, s, N-H), 7.56 (4H, 
dd, 2,3 ,5,6 ),  6.91 (3H, m, H-2′,5′,6′), 6.12 
(1H, d, H-8), 6.10 (1H, d, H-6), 5.46 (1H, dd, 
H-2), 5.3 ( 1H, s NH), 4.97 (1H, d, H-1″),  
4.53 (1H, s, H-1‴),  3.25 (1H, m, H-3b), 2.78  
(1H, dd, H-3a), 1.08 (3H, d, H-6‴); 

N.k C34H37N3O16 

 

3786 
3225 
2950 
2846 
1711 
1515 
1092 

-O-H Stretching  
-N-H Stretching  
-C-H Stretching 
-C-H Stretching 
-C=O Stretching  
-C=C Stretching  
-C=N  Stretching 

12.00 (1H, s, 5-OH),  9.09 (1H, s, 4′- OH), 
7.59 (4H, dd, 2,3 ,5,6 ),  6.94 (3H, m, H-
2′,5′,6′), 6.12 (1H, d, H-8), 6.10 (1H, d, H-6), 
5.46 (1H, dd, H-2), 5.3 ( 1H, s NH), 4.97 (1H, 
d, H-1″),  4.53 (1H, s, H-1‴), 3.25 (1H, m, H-
3b), 2.78 (1H, dd, H-3a), 1.08 (3H, d, H-6‴); 

N.l C34H38ClN3O14 

 

3739 
3499 
3382 
2833 
1732 
1546 
1144 

-O-H Stretching  
-N-H Stretching  
-C-H Stretching 
-C-H Stretching 
-C=O Stretching  
-C=C Stretching  
-C=N  Stretching 

12.52 (1H, s, 5-OH),  9.09 (1H, s, 4′- OH), 
8.29 (4H, dd, 2,3 ,5,6 ),  6.94 (3H, m, H-
2′,5′,6′), 6.12 (1H, d, H-8), 6.10(1H, d, H-6), 
5.46 (1H, dd, H-2), 5.3 (1H, s NH),  4.97 (1H, 
d, H-1″),  4.53 (1H, s, H-1‴),  3.25 (1H, m, H-
3b), 2.78  (1H, dd, H-3a), 1.08 (3H, d, H-6‴); 

N.m C36H42N2O15 

 

3641 
3332 
1693 
1515 
1309 

-O-H Stretching  
-N-H Stretching  
-C=O Stretching  
-C=C Stretching  
-C=N  Stretching 

12.00 (1H, s, 5-OH),  9.09 (1H, s, 4′- OH), 
7.59 (4H, dd, 2,3 ,5,6 ), 7.44 (2H, s, NH2),     
6.94 (3H, m, H-2′,5′,6′), 6.12 (1H, d, H-8), 
6.10 (1H, d, H-6), 5.46 (1H, dd, H-2), 5.3 ( 
1H, s NH), 4.97 (1H, d, H-1″),  4.53 (1H, s, 
H-1‴),  3.25 (1H, m, H-3b), 2.78  (1H, dd, H-
3a), 1.08 (3H, d, H-6‴); 
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N.n C34H39N3O14 

 

3712 
3396 
2919 
1728 
1643 
1511 
1275 

O-H Stretching 
-NH2 Stretching  
-C-H Stretching 
-C=O Stretching  
-C=C Stretching  
-C=C Stretching  
-C=N  Stretching 

12.00 (1H, s, 5-OH),  8.77 (1H, s, 4′- OH), 
7.76 (4H, dd, 2,3 ,5,6 ), 8.65 (2H, s, NH2),     
6.94 (3H, m, H-2′,5′,6′), 6.12 (1H, d, H-8), 
6.08(1H, d, H-6), 5.46 (1H, dd, H-2), 5.3 ( 
1H, s NH), 4.97 (1H, d, H-1″),  4.53 (1H, s, 
H-1‴),  3.25 (1H, m, H-3b), 2.78  (1H, dd, H-
3a), 1.08 (3H, d, H-6‴); 

N.o C34H37N3O15 

 

3755 
3545 
1619 
1517 
1260 

O-H Stretching 
-N-H Stretching  
-C=C Stretching  
-C=C Stretching  
-N-O stretching 
-C=N  Stretching 

12.01 (1H, s, 5-OH),  9.01 (1H, s, 3′- OH), 
8.92 (4H, dd, 2,3 ,5,6 ), 6.94 (3H, m, H-
2′,5′,6′), 6.12 (1H, d, H-8), 6.10 (1H, d, H-6), 
5.51 (1H, dd, H-2), 4.97 (1H, d, H-1″),  4.50 
(1H, s, H-1‴), 3.22 (1H, m, H-3b), 2.72  (1H, 
dd, H-3a), 1.08 (3H, d, H-6‴); 

N.p C36H42N2O15 

 

1614 
1039 

-C=C Stretching 
-C-O Stretching 

12.01 (1H, s, 5-OH),  9.10 (1H, s, 3′- OH), 
8.90 (4H, dd, 2,3 ,5,6 ), 6.94 (3H, m, H-
2′,5′,6′), 6.12 (1H, d, H-8), 6.10 (1H, d, H-6), 
5.51 (1H, dd, H-2), 4.97 (1H, d, H-1″),  4.50 
(1H, s, H-1‴),  2.49(6H, s, 2-OCH3), 3.22 (1H, 
m, H-3b), 2.72  (1H, dd, H-3a), 1.08 (3H, d, 
H-6‴); 

N.q C34H38N2O14 

 

3734 
3588 

 

O-H Stretching ( free) 
O-H Stretching (bonded) 

 

12.00 (1H, s, 5-OH),9.15 (1H, s, 3′- OH), 
8.90 (1H, s, 4’-OH), 7.45 (4H, dd, 2,3 ,5,6 ), 
6.94 (3H, m, H-2′,5′,6′), 6.12 (1H, d, H-8), 
6.10 (1H, d, H-6), 5.51 (1H, dd, H-2), 4.97 
(1H, d, H-1″),  4.50 (1H, s, H-1‴), 2.49(6H, s, 
2-OCH3), 3.22 (1H, m, H-3b), 2.72  (1H, dd, 
H-3a), 1.08 (3H, d, H-6‴); 

N.r C35H40N2O13 

 

3733 
3553 
2964 
2924 

O-H Stretching ( free) 
O-H Stretching (bonded) 
-C=C Stretching  
-C=C Stretching  

12.01 (1H, s, 5-OH),9.10(1H, s, 3′- OH), 8.98 
(1H, s, 4’-OH), 7.81 (4H, dd, 2,3 ,5,6 ), 6.92 
(3H, m, H-2′,5′,6′), 6.12 (1H, d, H-8), 6.10 
(1H, d, H-6), 5.50 (1H, dd, H-2), 4.97 (1H, d, 
H-1″),  4.50 (1H, s, H-1‴), 3.22 (1H, m, H-
3b), 2.72  (1H, dd, H-3a), 1.08 (3H, d, H-6‴), 
1.06 (3H, d, H-6‴). 
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N.s C34H38N2O15 

 

3741 
3458 

 
 

O-H Stretching ( free) 
O-H Stretching (bonded) 

 

12.01 (1H, s, 5-OH),11.39 (2H,s, 2,4-OH), 
8.76 (1H, s, 4’-OH), 7.42 (4H, dd, 2,3 ,5,6 ), 
6.92 (3H, m, H-2′,5′,6′), 6.12 (1H, d, H-8), 
6.10 (1H, d, H-6), 5.50 (1H, dd, H-2), 4.97 
(1H, d, H-1″),  4.50 (1H, s, H-1‴), 3.33 (3H, 
s, 4′-OCH3), 3.22 (1H, m, H-3b), 2.49  (1H, 
dd, H-3a), 1.08 (3H, d, H-6‴). 



          ISSN: 0975-8585 
 

January - February  2014  RJPBCS 5(1)  Page No. 1053 
 

 
Table 3: Antibacterial Activity of the Naringin derivatives (Na-Ns) 

 

Compound 
Antibacterial Activity (Zone of inhibition in mm) 

B. subtillis S. aureus M.luteus E. coli P.  aeruginosa P. fluorescens 

N.a 19 18 21 17 14 13 

N.b 15 16 21 15 12 13 

N.c 15 17 20 16 12 13 

N.d 14 17 21 14 17 13 

N.e 15 16 23 16 11 14 

N.f 18 15 17 16 14 16 

N.g 28 26 28 29 27 22 

N.h 19 18 19 18 16 14 

N.i 21 20 22 23 21 22 

N.j 21 19 22 21 22 19 

N.k 14 19 19 22 21 18 

N.l 18 19 19 20 21 19 

N.m 12 14 14 11 12 13 

N.n 26 29 21 21 20 21 

N.o 19 20 21 22 22 21 

N.p 16 11 12 13 14 10 

N.q 16 12 18 13 15 14 

N.r 14 13 14 13 12 11 

N.s 14 11 10 11 13 10 

DMSO (BLANK)` - - - - - - 

STANDARD 24 20 24 20 20 19 

Naringin 11 13 10 11 9 12 

*Concentration of Test Compound:100 µg/cup 

 
RESULTS AND DISCUSSION 

 
  The Rf value of the synthesized compounds differ from their parent compounds and all 
the TLC has shown a single spot which clearly proves the purity of the synthesized compounds. 
The IR Spectrum of the compounds shows the absence of C=O peak at 1700cm-1 clearly 
indicates that oxygen present in the carbonyl carbon is replaced by the hydrazide/ 
semicarbazide moieties to form respective hydrazone and semicarbazone derivatives. The 
1HNMR data’s also clearly suggests the formation of the final compounds with the presence of 
doublet at around 4.97 and 4.53 clearly indicates that the sugar moieties are not cleaved and 
presence of doublet at 1.08 clearly indicates the presence of methyl group attached to the 
sugar moiety, presence of a singlet at the down field range of 9 to 12 indicates the presence of 
5-OH group. These data’s clearly confirms the structures of the synthesized compounds. 
 
Antibacterial Activity: 
 

The results of the antibacterial activity have shown that the modification of carbonyl 
compound to hydrazide and semicarbazone derivative have increased the antibacterial activity. 
The hydrazone moiety were found to increase the activity whereas while comparing the activity 
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of aliphatic and aromatic hydrazones the compound with aromatic rings has shown good 
antibacterial activity, whereas while comparing the activity of the acyl and aryl hydrazone and 
carbazone derivatives the acyl derivatives have proven to have better antibacterial activity. 
While comparing the presence of substituents in the ring of the aromatic ring the presence of 
electron donating group has good activity whereas the presence of electron withdrawing group 
has significantly reduced the activity. 

 
CONCLUSION 

 
The present study was focused to synthesize various derivatives of naringin and to 

evaluate their activity. Among the various synthesized compounds, compound Ng, Nn and Nj 
have shown more potent activity even when compared with the compound. Whereas all other 
compounds were not potent as standard compound but were found to have increased in 
potency while comparing with the standard compound. Thus we conclude substitution of the 
oxygen moiety with the hydrazide to form hydrazones increases the antibacterial activity and 
presence of electron donating groups further increases the activity.  
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