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ABSTRACT

Flavonoids are one of the active principles isafhfeom plant sources. These compounds have fourithve
enormous pharmacological activity, Hesperidin, al@cule with a wide spectrum of pharmacologicai\amt still

has not been used for treatment of any diseasestaits lacking potency. The present study was deduto
synthesize various derivatives of Hesperidin andet@luate their activity. Among the various synitexs
compounds, compound Hg, Hn and Hj have shown matenpactivity even when compared with the compound
Whereas all other compounds were not potent asdatancompound but were found to have increasedternty
while comparing with the standard compound. Thus ceBclude substitution of the oxygen moiety with th
hydrazide to form hydrazones increases the antédsadtactivity and presence of electron donatinggps further
increases the activity.

Keywords: Hydrazone derivatives, Hesperidine, Ampicillimtfacterial activity.

INTRODUCTION

The flavonoids are one of the active principledatad from plant sources. These compounds havedftatave
enormous pharmacological activity. Even though ¢hesmpounds possess pharmacological activity sbll
remarkable molecule has come out of these molectiless in the present study Hesperidin a flavorioichd and
isolated from grape peel extract was used for tindys Many studies have reported that Hesperidagerbported to
contain many pharmacological activities like anpidssant activity[1], antioxidant activity[2], hdpprotective
activity[3], anti-inflammatory activity[4], hypoghemic effects[5], hyaluronidase inhibitor activiy]

hypercholesterolemic activity[7], antibacterial[B€c., Being a molecule with a wide spectrum odphacological
activity still now these molecules have not beeadufor treatment of any diseases due to its lacgitgncy. Thus
in the present study various derivatives of Heslieei was synthesized by reacting with various hidea and
semicarbazone derivatives to form their respecivaogs.

Even though a wide variety of drugs are being uisé¢de treatment of bacterial infections still thés a search for a
safe and potent antibacterial agent. Since the#eaaterial agents are supposed to be taken foe than three days
to complete their doses, thus there is a real meadafer drug for the treatment of antibacteridctions.

87
Scholar Research Library



N. Duganathet al Der Pharmacia Lettre, 2014, 6 (1):87-94

MATERIALS AND METHODS

All the chemicals used for the present study arkatiforatory grade reagents and the standard condpcamd the
solvents used were of analytical grade. All thenaigals and solvents were pure.

1. Synthesis of various semisynthetic derivatives of Hesperidin

1.1General procedures for the synthesis of hydrazonend carbazone derivatives of Hesperidin[10}

In a 250ml conical flask, 1g of hydrazine or Serarb@zide hydrochloride analog, 1.5g of crystallizediium

acetate in 8-10 ml of water and 0.5¢g of the hedpexvas taken and shake for few minutes. Few nalefhol was

added to form a clear solution. Then the reactidgxture was slightly heated on a water bath to iasecthe rate of
the reaction and placed in ice bath to form crgstdisemicarbazone / hydrazones. Then it wasdiltemd washed
using little cold water & recrystallized from ett@nThe purity of the recrystallized compound wasritified using

TLC and the structure was confirmed using physacal spectral analysis.

1.2General procedures for the synthesis of benzoic atderivatives of Hesperidin[11]-

In a 250ml round bottom flask, 1g of Benzoic Acidubstituted benzoic acid dissolved in 5ml of Matila
(absolute) and 2-3 drops of Conc.H2SO4 was takehrafiuxed on a steam bath to form Methyl substiut
benzoates. The methyl ester formed was refluxedater bath with 1ml of hydrazine hydrate dissolveriethanol
to form benzhydrazides. To the above reaction méxtu5g of hesperidin dissolved in methanol waseddalong
with catalytic amount of acetic acid and stirredng with slight warming for few minutes and theag&d in ice
bath until crystals of carbazone are formed. Thestals were filtered and washed using little coldtev &
recrystallized from ethanol. The purity of the restallized compound was identified using TLC and #tructure
was confirmed using physical and spectral analysis.

1.3General procedures for the synthesis of benzaldehgdierivatives of Hesperidin[12]:-

In a 250ml conical flask, 0.5g of hydrazine hydrifie8g of sodium acetate in 5ml of water and atsmiuwf 0.5g of
benzaldehydes / substituted benzaldehydes inla déthanol were taken and shaken for few minutesv fl of

alcohol was added to form a clear solution. Thenréaction mixture was slightly heated on a wasth Ibo increase
the rate of the reaction and placed in ice batfotm crystals of hydrazones. Filter and wash witkdovater and
ethanol was used for recrystallization. The reefliged product along with 0.8g of sodium acetat&inl of water
and add a solution of 0.2-0.4g of hesperidin ftieliamount of ethanol was taken in a 250ml conflzedk and

shaken for few minutes. Few ml of alcohol was adttedorm a clear solution. Then the reaction migtuvas

slightly heated on a water bath to increase the oftthe reaction and placed in ice bath to forystals of

hydrazones. Filter and wash with cold water andamth was used for recrystallization. The purity tbe

recrystallized compound was identified using TLQ g&he structure was confirmed using physical anectpl

analysis.

Table No. 1. Physical properties of the synthesize®bmpounds

Compound Name | Molecular formula | Molecular Weight Melt('rl% r))omt % yield | Ryvalue
H.a ngngNzOlg 608 185 81 0.67
H.b CaaHaoN2013 684 252 73 0.59
H.c Cg4H3gN40l7 774 249 59 0.78
H.d CogH3sNOy4g 609 238 65 0.83
H.e ngH37N30l4 652 235 65 0.90
H.f CogH37N3013S 668 210 94 0.75
Hg C35H40N2014 71% 23C 68 0.91
H.h C35H41N3014 72¢ 21C 54 0.€
H.i CssH39CIN;O14 747 200 46 0.81
H.j CasHaoN2O15 729 219 55 0.73
H.k CasH3gN3016 758 238 72 0.98
H.l CseH40CIN3O14 762 220 58 0.83
H.m C37H44N2015 757 20C 65 0.7
H.n C35H41N3014 72¢ 19¢ 86 0.64
H.o 035H39N3015 742 250 67 0.63
H.p CarHaaN2O16 773 252 76 0.66
Hq 035H40N2014 713 249 82 0.70
H.r CagHa2N2013 711 255 58 0.74
H.s C35H40N2015 729 245 69 0.65
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Table No. 2 IR and'HNMR Spectral Data’s of all the Synthesized Compouts ( He-s)

Compound Molecular . IR SPECTROSCOPY "HNMR dppm
Name formula Final structure Spectral Functional < 300 MHz, DMSO- d6
peaks cnt groups “
9.10 (1H, s, 5-OH), 8.7§
3410 -NH; Stretching S';,;G% 05H1)26(2|%|(3g ;:T_’
2915 -C-H Stretchin 8) 612 (’1H.d H-G), 7’54(
2848 -C-H Stretching (1i—| ‘dd H-é) '4.97 '(1|'_| d
H.a CagHasN2013 1644 -C=C Stretching H—1"') 453 (’1H. s H—'.'f)
1355 -C-N Stretchiny 377 ’(3H' s AOC’Hé) 3 2’5
1277 -C=N Stretchin (iH m ’H—éb) 2781 (1H
1091 -O-C Stretchini dd, YH-3’a), 1.05 (éH, d H
6"):
oH 9.10 (1H, s, 5-OH), 8.63
0OH 3641 -O-H Stretchiny (1H, s, 3 OH), 7.44 (4H,
Ho——&—D QOCH; 3401 -NH, Stretching dd, 2,3,5,6), 6.91(3H, m
HO S O 0 2886 | -C-H Stretchin, H-2.5'6), 612 (1H, d, H-
0 M 1642 -C=C Stretching 8), 6.12 (1H, d, H-6), 5.44
H.b C34H40N2013 d 1603 -N-H Bendin( (lH, dd, H-2), 4.97 (1H, d
H;C’“_‘O‘_L«\ QO HN -_E 1512 -C=C Stretching H-1"), 4.53 (1H, s, H-1),
Ho&f‘i\; \[I‘% 1359 -C-N Stretchiny 3.77 (3H, s, 40CH), 3.25
] e 1276 -C=N Stretchin (1H, m, H-3b), 2.78 (1H
H e 1130 -O-C Stretchin dd, H-3a), 1.08 (3H, d, H
6):
OH O 9.80 (1H, s, 5-OH), 9.14
HO——0 OCH, 3856 | -O-H Stretchiny ((jl(r'z,sé,ga)? H)'e?ééll?slg‘,mr{w
HO 0.+ 3417 -NH; Stretching H-2.56), 6.12 (1H, d, H-
0 0 ’ 2915 -C-H Stretchrllnq 8) 6.12 ’(1H d H-é) '5 44
1644 -C=C Stretchinc oo \ .
H.c Ca4H3eN4O17 e 0 OHN_N 1604 -N-H Bending &T; dd,4 |;:°’2),1¢.97 (ﬁl";, d
Ho i N0, 1515 | -C=C Stretching 3'77)' 53 (IH, s, H-1),
= . 77 (3H, s, 40CH), 3.25
OH 1277 -C=N Stretchm (1H, m, H-3b), 2.78 (1H
OH 1092 -O-C Stretchini dd, H-3a), 1.08 (3H, d, H
o 6");
11.80 (1H, s, 5-OH), 9.8
3731 -O-H Stretching (1H, s, N-OH), 9.10 (1H, s
3413 -NH, Stretching 3- OH), 6.91(3H, m, H-
2916 -C-H Stretching 2'5.6), 6.12 (1H, d, H-8),
H.d CagHasNO1g 2848 -C-H Stretchiny 6.12 (1H, d, H-6), 5.46 (1H
’ 1644 -C=C Stretching dd, H-2), 4.97 (1H, d, H,
1514 -C=C Stretchin 453 (1H, s, H-T), 3.77
1277 -C=N Stretchin (3H, s, 40CH3), 3.25 (1H,
1091 -O-C Stretchini m, H-3b), 2.78 (1H, dd, H
3a), 1.08 (3H, d, H-6);
910 (1H, s, 5-OH),
3729 | -O-H Stretchin (72'?_'7%';' ;Hzg’) OH%'QZ('S‘:'
3537 -NH, Stretching m. H-25 6) 6.12 (.1H d
3408 | NHeStrelching | \1.8), 6.12 (H, d, H-6), 5.4¢
-C-H Stretchiny
H.e CoaHarNO1e 1644 -C=C Stretchin( &_T,’,)dd"l ';32)(1ﬁ91 %'__,_![’) d
1514 -C=C Stretchin 377 ’(3H. s Aoékl;) 3 2é
1277 -C=N Stretchin (iH m ’H—éb) 278’ ilH
1091 -O-C Stretchini dd YH—?la) 10’8 (éH d H
6");
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)

12.00 (1H, s, 5-OH), 9.0
on . 3737 | -O-H Stretching ,(\11:2’)5’ ¥ %'-gi(%SB (eH, =
ey O fk OMe 3540 -NH, Stretching o5 61’) 612. (1H 'd |"|-8)
10NN O AT 3416 | NH, Stretehing | 615 (14, g, H-6), 5.46 (1H
b)) 2919 | -C-H Stretching ey
H.f CaoHa7N:012S ' T 1643 | -C=C Stretchin dd, H2), 53 ( 1H. s NH)
H,C—0—4 On R = N9 | 497 (1H, d, H-1), 453
HONAY N 1515 | -C=CStretching | (11 O’ 577 oy g
b Ay - 1277 -C=N Stretching 4’-O’C|-‘|3) 32'5 (.lH m ’H-,
o 1091 -O-C Stretching 3b). 278 (1M, dd, H-3a)
1.08 (3H, d, H-8);
12.00 (1H, s, 5-OH), 9.0
OH OH 3712 O-H Stretching ,(\11:2’)3’ > %'-gi(gﬁ‘l %H'jj
HO o OCH; 3396 -NH, Stretching g 6’,) 6.12 (1H d ,’4_8)
HO o O 2919 -C-H Stretching 6,12, (1’H .d H-6) '5 4’16 (1|_i
0 m 1728 | -C=0 Stretching ; A
H.g CasHaoNzO14 1643 | -C=C Stretchin dd, H2), 5.3 ( 1H, s NH)
H,CX—O0 OHN = ing 497 (1H, d, H-1), 4.53
HO “NH 1511 -C=C Stretching (1H, s, H-1), 3.77 (3H, s
on ., %‘@ 1275 | C=N Stretching | 5, & 29 S0 G S
S 1057 -O-C Stretching 3b), 278 .(1H, dd" H’—3a)
1.08 (3H, d, H-8);
12.00 (1H, s, 5-OH), 8.3
(1H, s, 3 OH), 7.68 (4H,
OH oH dd, 2,3 5,6 ), 7.44 (2H, s
OCH; : 1
HO 0 N 2918 -C-H Stretching N,H,Z)', 6.91 (3H, m, H
HO 0 O N . 2'5,6), 6.12 (1H, d, H-8),
0 m 1645 | -C=CSwetching | g%5 1} g H-6), 5.46 (1H
H.h CasHaiNsO14 OO S N2 1508 -C=C Stretching | 44 “11 "y 5'3 ( 1H, s NH)
*Ho N 1278 | -C=N Stretching | ;g7 (1}} g H-1), 453
onl . ) 1132 -O-C Stretching (1H, s, H-1"), 3.77 (3H, s,
0/ 4-OCH,), 3.25 (1H, m, H-
3b), 2.78 (1H, dd, H-3a)
1.08 (3H, d, H-6);
12.00 (1H, s, 5-OH), 9.0
OH OH 3542 O-H Stretching (l_H’ s, OM), 863 (1H, s,
. N-H), 7.56 (4H, dd, 2,3 ,5,6
HO 0 OCHj 3469 -NH, Stretch!ng ), 7.44 (2H, s, NH2), 6.9
HO 0 3417 -NH, Stretching (éH m. H25 6')’ 6.12
o 0@/\9" 2021 -C-H Stretching (1H. d, H-8), 6.12 (1H, d, H
) 2853 -C-H Stretching - | dd -
H.i CasHasCINOwe | 11,c~—0 OHN 1734 -C=0 Stretchin 6), 5.46 (LH, dd, H-2), 5.3
o ~NH = N | 14, s NH), 4.97 (1H, d, H
1643 -C=C Stretching ”
on = ! 17, 453 (1H, s, H-1),
OH 1513 -C=C Stretching
= . 3.77 (3H, s, 40CHy), 3.25
o 1274 -C=N Stretching (1H, m, H-3b), 2.78 (1H
1127 -O-C Stretching dd ’H-s"a) 10;3 (éH d H
6'”);
12.00 (1H, s, 5-OH), 9.86
1H, s, 2-OH), 9.09 (1H, s
OH oH 3737 -O-H Stretching S;'SSH(QS .egd( 1;"35’ g'éH))
HO o OCH; 3540 -NH, Stretching 6.91 (3|—i m. ,’4_25’, é,)
HO 0~ O 3416 | -NH, Stretching | g5 11y 4 Hlg) 612 (1H
. 0 m 2919 | -C-H Stretching : @ 1-5),
H.j CasHaoNzO1s 1643 | -C=C Stretchin d, H-6), 546 (1H, dd, H-2)
H,C<—0 OHN_  OH = NG| 5.3 (1H, s NH), 4.97 (1H, d
HO NH 1515 -C=C Stretching H-17), 4.53 (1H, s, H-1)
OH 1277 -C=N Stretching oy L :
OH . 3.77 (3H, s, 40CHy), 3.25
o) 1091 -O-C Stretching (1H, m, H-3b), 2.78 (1H
dd, H-3a), 1.08 (3H, d, H
6":
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)

12.00 (1H, s, 5-OH), 9.0
(1H, s, 3 OH), 7.59 (4H,
OH OH 3422 -NH, Stretching dd, 2,3 5,6 ), 6.94 (3H, n
Hoﬁo& o OCHy 2950 -C-H Stretching H-2'5,6), 6.12 (1H, d, H-
HOAMIN0 1714 -C=0 Stretching 8), 6.12 (1H, d, H-6), 5.4¢
H.k CssH39N3016 H.C 0 OHY 1645 -C=C StretChing (lH, dd, H-Z), 5.3 ( 1H, 3
Ho ~xnH D 1520 -C=C Stretching NH), 4.97 (1H, d, H-D),
OH L ) N 1276 -C=N Stretching 453 (1H, s, H-T), 3.77
Y o 1097 | -O-C Stretching | (3H, s, 40CHy), 3.25 (1H,
m, H-3b), 2.78 (1H, dd, H
3a), 1.08 (3H, d, H6);
on 12.00 (1H, s, 5-OH), 9.0
OH
Ho o OCH 3422 | -NH, Stretching (IH, s, 3 OH), 7.59 (4H,
! dd, 2,3 5,6 ), 6.94 (3H, n
HO o (¢} 2950 -C-H Stretching e
, H-2',5.6), 6.12 (1H, d, H-
Y 2852 -C-H Stretching 8), 6.12 (1H, d, H-6), 5.44
H;CX—0 OHN 1714 -C=0 Stretching oo N L e
H.l C35H4oCIN3O14 HO _ . (1H, dd, H-2), 5.3 ( 1H, §
o \ 1645 -C=C Stretching NH
NH a ! ), 497 (1H, d, H-1),
o 1520 -C=C Stretching ;
e . 453 (1H, s, H-1), 3.77
1276 C=N Stretching (3H, s, 40CHy), 3.25 (1H
o 1097 -O-C Stretching L T '
N m, H-3b), 2.78 (1H, dd, H
z 3a), 1.08 (3H, d, H-0);
12.00 (1H, s, 5-OH), 9.0
. (1H, s, 3 OH), 7.59 (4H,
oH oH 8624 | -O-Hstretching | 445 3 56)'7.44 (2H, §
OCH 3387 -NH; Stretching
HO o 3 2076 C.H stretch NH2),  6.94 (3H, m, H-
HO 0Oy - Stretching 2'5,6), 6.12 (1H, d, H-8),
o CQ NO; 2025 | -C-HStretching | &' g e 546 (1H
H.m C37H4sN2015 H;C O OHN._ 1675 -C=0 Stretchlng dd H-Z)’ 5’3 ( ]_’H s NH)
HO S 1645 -C=C Stretching 497 (1M, d. H-I), 453
OHon 1529 -C=C Stretching (iH s H’-l”)’ 377 (3H' s
o 1265 -C=N Stretching AP ) Y
wo N 1063 | -O-C Stretching | 4-OCH), 325 (1H, m, H-
3b), 2.78 (1H, dd, H-3a)
1.08 (3H, d, H-6);
12.00 (1H, s, 5-OH), 8.7
(1H, s, 3 OH), 8.76 (4H,
OH OH 3712 O-H Stretching dd, 2,3 5,6 ), 8.55 (2H, s
HO% OCH, 3396 | -NH,Stretching | NH2),  6.94 (3H, m, H1
HO 00 2919 -C-H Stretching 2'5,6), 6.12 (1H, d, H-8),
H CagHaaNsO 0 1728 -C=0 Stretching 6.12 (1H, d, H-6), 5.46 (1H
n 5Ha1N3014 Hﬁm OHN 1643 -C=C Stretching dd, H-2), 5.3 ( 1H, s NH)
on NH " 1511 -C=C Stretching 497 (1H, d, H-1), 453
OH 2 1275 -C=N Stretching (1H, s, H-1"), 3.77 (3H, s,
& 1057 -O-C Stretching 4-OCH), 3.25 (1H, m, H-
3b), 2.78 (1H, dd, H-3a)
1.08 (3H, d, H-8);
12.01 (1H, s, 5-OH), 9.0
3672 O-H Stretching (1H, s, 3 OH), 8.92 (4H,
OH oH 3470 -NH, Stretching dd, 2,3 ,5,6 ), 6.94 (3H, m
Hoﬁo& OCH; 3084 -C-H Stretching H-2'5'6), 6.12 (1H, d, H-
HO 0~ 04 o 2925 -C-H Stretching 8), 6.10 (1H, d, H-6), 5.51
H.o CssH39N30:5 0 \@Nj ([ 1744 -C=0 Stretching (1H, dd, H'Z), 4.97 (1H, d
H,C 6] OHN-N7 N*o- 1644 -C=C Stretching H-1"), 4.50 (1H, s, H-7),
HO 1518 -C=C Stretching 3.75 (3H, s, 40CHg), 3.22
OH 1273 -C=N Stretching | (1H, m, H-3b), 2.72 (1H
1066 -O-C Stretching dd, H-3a), 1.08 (3H, d, H
6":
12.01 (1H, s, 5-OH), 9.1
(1H, s, 3 OH), 8.90 (4H,
oH on 3856 -O-H Stretching dd, 2,3 ,5,6 ), 6.94 (3H, m
o OMe 3417 -NH Stretching H-2'5.6), 6.12 (1H, d, H-
ne 6O @ 2915 | -C-H Stretching | 8), 6.10 (1H, d, H-6), 5.51
’ CHANG Y ‘@;ﬂj 1644 | -C=C Stretching | (1H, dd, H-2), 4.97 (1H, d
P S o Tl OCH; 1604 -N-H Bending H-17), 4.50 (1H, s, H-1),
0 N‘N/D/ 1515 -C=C Stretching 3.75 (3H, s, 4O0CH),
OH HyCO 1277 -C=N Stretching 2.49(6H, s, 2-OCh), 3.22
OH 1092 -O-C Stretching (1H, m, H-3b), 272 (1H
dd, H-3a), 1.08 (3H, d, H
6'”);
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3672
3470
3084
2925
1644
1518
1273
1066

O-H Stretching
-NH; Stretching
-C-H Stretching
-C-H Stretching
-C=C Stretching
-C=C Stretching
-C=N Stretching
-O-C Stretching

12.00 (1H, s, 5-OH),9.13
(1H, s, 3 OH), 8.90 (1H, s,
4-OH), 7.45 (4H, dd, 2,3
5,6 ), 6.94 (3H, m, HI
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, HA,
450 (1H, s, H-1), 3.75
(3H, s, 4OCHy), 2.49(6H,
s, 2-OCH), 3.22 (1H, m, H-
3b), 2.72 (1H, dd, H-3a),
1.08 (3H, d, H-8);

3733
3542
3471
2926
2840
1645
1296
1095

O-H Stretching
-NH; Stretching
-NH, Stretching
-C-H Stretching
-C-H Stretching
-C=C Stretching
-C=N Stretching
-O-C Stretching

1201 (IH, s, 5
OH),9.10(1H, s, 3 OH),
8.62 (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), 5.5(
(1H, dd, H-2), 4.97 (1H, d
H-1"), 4.50 (1H, s, H-1),
3.75 (3H, s, 40CH), 3.22
(1H, m, H-3b), 272 (1H
dd, H-3a), 1.08 (3H, d, H
6™, 1.06 (3H, d, H-B).

OH
HO o
HO 0 O
H.q CasHaoN2014 0 m
H,C 0
HO
OH
OH
HO O
H
H.r CaeHa2N2013 0
}KK
OHOH
OH
HO O
H.s CasHaoN2015 0
H,C<—0
HO
OH

3650
3453
1609
1511
1249

O-H Stretching

-NH, Stretching
-C=C Stretching
-C=C Stretching
-C=N Stretching

12.01 (1H, s, 5-0H),11.39
(2H,s, 2,4-OH), 9.09(1H, s,
3- OH), 8.76 (1H, s, 4"
OH), 7.42 (4H, dd, 2,3 ,5,
), 6.92 (3H, m, H-256),
6.12 (1H, d, H-8), 6.10 (1H
d, H-6), 5.50 (1H, dd, H-2)
497 (1H, d, H-1), 4.50
(1H, s, H-17), 3.33 (3H, s,
4-OCHy), 3.22 (1H, m, H-
3b), 249 (1H, dd, H-3a)
1.08 (3H, d, H-8).

The compounds synthesized and their structures,ghgsical data and their spectral data’s areesgmted in table

no, 1 and 2 respectively.

2. Antibacterial Assay:

The compounds synthesized using the above mentipretdures were evaluated for antibacterial dgtas per

the reported methods [13, 14].

The antibacterial activity of synthesized compoumnds performed against gram positive bacteria Wkluteus

(MTCC NO 1538), B.subtilis (MTCC NO 441) and S.aisgMTCC NO 3160) and three gram negative bacteria
viz., E.coli (MTCC NO 443), P.fluorescens (MTCC N&421) and P. aeroginosa (MTCC NO 441) by using cup
plate method. Ampicillin sodium was employed adard to compare the results.

Solution of the test compounds were prepared bsotli;mg 10mg each in dimethyl sulphoxide (10 ml, 4Rde).
A reference standard for both gram positive andngnagative bacteria was made by dissolving acdyrateighed
quantity of ampicillin sodium in sterile distillegater, separately.

About 27ml of Sterilized molten nutrient nutriergaat medium was taken in sterilized petriplate (& diameter),
and inoculated with the respective strain of baatd ml of inoculum to 300 ml of nutrient agar med) and were
left at room temperature for solidification. Aftsolidification make three cups of 6 mm diametee&sh plate and
fill with 0.1 ml of the test solution asepticallpé label, accordingly and placed in a refrigerétor2 hours without
disturbing to allow diffusion of the solution ing¢hlmedium. Then incubated at°8¥°C for 24 hours, then the
diameter of zone of inhibition was measured usintjpéotic zone reader. All the experiments werefgened in
triplicate. 0.1 ml of dimethyl sulphoxide was usasl control to observe the solvent effects. Theltesare

presented in Tables No.3.
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Table No.3 Antibacterial Activity of the Hesperidin derivatives (Ha-Hs)

Compound _ Antibacterial Activity (Zone of‘ inhibition in mm)
B. subtillis | S.aureug M.luteus E.cqli P. aerugia| P.fluorescen
H.a 18 17 19 16 13 14
H.b 14 15 21 14 11 12
H.c 14 16 12 13 15 13
H.d 13 17 18 13 16 11
H.e 14 14 22 14 12 12
H.f 17 13 16 15 15 13
H.g 15 14 18 14 12 11
H.h 16 15 17 15 14 13
H.i 19 18 21 23 19 16
H.j 22 28 24 21 20 25
H.k 14 16 18 20 21 14
H.| 15 15 17 18 19 15
H.m 16 17 20 19 21 12
H.n 22 23 20 25 23 28
H.o 17 12 22 13 16 11
H.p 15 11 17 14 13 10
H.q 16 12 18 13 15 11
H.r 15 13 19 12 16 13
H.s 16 11 18 14 12 12
DMSO (BLANK)" - - - - - -
STANDARD 24 20 24 20 20 19
Hesperidine 10 09 05 03 08 11
*Concentration of Test Compound:100 pg/cup

RESULTS AND DISCUSSION

The Rvalue of the synthesized compounds differ fronirtharent compounds and all the TLC has shownnglesi
spot which clearly proves the purity of the synthed compounds. The IR Spectrum of the compoundw/stthe
absence of C=0 peak at 1700tmiearly indicates that oxygen present in the caybearbon is replaced by the
hydrazide/ semicarbazide moieties to form respediidrazone and semicarbazone derivatives'fINMR data’s
also clearly suggests the formation of the finahpounds with the presence of doublet at around 4rfi 4.53
clearly indicates that the sugar moieties are meaved and presence of doublet at 1.08 clearlycatds the
presence of methyl group attached to the sugartygieesence of a singlet at the down field ranf® ¢o 12
indicates the presence of 5-OH group. The presehsimglet around 3.99 indicates the presenceeathoxy group
at the aromatic ring attached to the flavanone tyioikhese data'’s clearly confirms the structurethefsynthesized
compounds.

Antibacterial Activity

The results of the antibacterial activity have shawat the modification of carbonyl compound to tazide and
semicarbazone derivative have increased the atiti@cactivity. The hydrazone moiety were foundrtorease the
activity whereas while comparing the activity ofphlatic and aromatic hydrazones the compound witimatic

rings has shown good antibacterial activity, whenghile comparing the activity of the acyl and drytlrazone and
carbazone derivatives the acyl derivatives havergardo have better antibacterial activity. Whilargaaring the
presence of substituents in the ring of the aramatig the presence of electron donating groupduasl activity

whereas the presence of electron withdrawing ghaspsignificantly reduced the activity.

CONCLUSION

The present study was focused to synthesize vaderigatives of Hesperidin and to evaluate theiiviag. Among

the various synthesized compounds, compound Hg,ahth Hj have shown more potent activity even when
compared with the compound. Whereas all other camg® were not potent as standard compound but feenel

to have increased in potency while comparing wlth standard compound. Thus we conclude substitafiche
oxygen moiety with the hydrazide to form hydrazoimeseases the antibacterial activity and presericglectron
donating groups further increases the activity.
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