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ABSTRACT:

The Synthesis of 7,4'- dihydroxy,3'-methoxy flavones is carried out and the synthesized

compounds are_characterized by IR, 1"NMR data. The antibacterial activity of the above compound is investigated
and the data is presented. .Inhibition zones (MIC- mm’s) were calculated and presented. The results are

encouraging
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INTRODUCTION

Flavanoids are a major class of oxygen containing
hetrocyclic natural products and are wide spread in
green plants.'The major group of plant poly phenols is
represented by flavanoids and recent review has
estimated their number as 6500 in the plant kingdom.”
The major flavanoids in the plant extracts is quercetin,
followed by myricetin and kaempferol. Chrysin is a
flavones widely distributed in plants which was
reported to have many biological

Activities including antibacterial,’ antioxidant,
antiinﬂarnatory,5 antiallergicf’ anticancer,’
antiestrogenic ° activities. Further more, Chrysin is
also found to have tyrosinase inhibitory activity,’
moderate aromatase inhibitory activity.'®'"'> In human
cell culture studies, quercetin has been shown to
inhibit histamine release. They have been many
bioassay guided searches for cytotoxic antitumor
agents in plants especially they are known to be used
in folk medicine for this purpose. This has led to the
isolation and identification of quite a large number of
active constituents from all the different flavanoid
classes. Two new lavandulyted flavanones,(2S) -2'-
methoxy kurarinone(1) and (-) kurarinone(2), were
isolated from the root of sophora flavescens, together
with two known larvandulyl flavanones, sophora

flavanone G(II) and leachianone A(12). All these
compounds 1 to 4 showed significant cytotoxicities
with 1Cs, values of 13.7,18.5,12.5 and 11.3 pm against
human myeloid leukemia HL-60 cells.”A series of
3,7-disubstituted ~ 2-(3',4'-  dihydroxy  phenyl)
flavones(5-8)was synthesized by Frederique A. A. van
acker et.al'® All the compounds are potent radical
scavengers, potential caridoprotectors and showed
antioxidant activity.

J.M. Rao et.al” reported the synthesis of three series of
analogous of chrysin(9-11) and their antibacterial
activities. Flavaone acetic acid and its related
compounds were found to exhibit antitumor activity.®
6-methyl derivatives of flvaone 8-acetic acid (12) also
found to posses anti tumor activity.'’

Chemistry The synthesis of 7,4'-dihydoxy,3'-
methoxy flavones is presented in the following
sequence (Scheme I) and characterized by LR, 'H
NMR data. The antibacterial activity of Compound
(VI) is investigated and the data is presented in table I,
inhibition zone values (mms) were calculated and
presented in tabular form and in the form of diagram(
fig1.)
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n=1,2,4

(9a-17d) (10a-10d) (11a-11d)
9a-11a R=Morpholine

9b-11b R=N-methyl piperizine

1 R=R,=CHj; 9c-11¢ R= piperizine
2 R,=CHs;, R,=H 9d-11d R=N, N-methyl amine
3 R,=R,=H
4 R,=H, R,=CH3; (‘)
HsC

(0] R
COOH
12
R = Aromatic
5 R=H = OH
6 R=H R'=O0CH;
7 R=H R'= OCH,CH,OH
8 R=H = O(CH2)3N (CH3)2
Scheme I
HO
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1
HsCO EtOH/KOH,RT
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-
reflux 0.5 hrs
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EXPERIMENTAL DETAILS
Preparation of Resacetophenone (II):

Freshly fused 33 gm of ZnCl, was dissolved in
32ml of acetic acid while heating and when all the
ZnCl, is almost dissolved, 22 g of resorcinol was
added and heated to 140-150°C for 15 min with
stirring. After that this is left 1 hr and then 100 ml of
1:1 HCI was added to break the zinc chloride complex,
Within 5 minutes precipitation commenced when the
mixture came to room temperature. It is cooled to 5°C
and then filtered. The precipitate was crystallized from
20% HCI to give resacetophenone needles.

m.p.— 144°C

TLC: Rr : 0.4 (Hexane: etoac, 8:2)

Molecular formula: Cg HgO3

LR. (Umax ™™ 3309 cm™ (-OH Str); 1680 cm™ (C=0
Str)

1" NMR (CDCl; /TMS): 82.45 (S), 6.3(S), 6.8(d),
11.45 (S, 2-OH)

Benzoylation of Resacetophenone(I1I):

To anhydrous resacetophenone (1 mol), benzoyl
chloride (1 mol) and NaOH solutions are added; the
contents were stirred for half an hour in ice bath. Then
the reaction mixture is poured in ice-coldwater. Dark
green solid is formed which is filtered and crystallized
from methanol to get the crystals of dibenzoate of
resacetophenone in 60% yield, m.p. — 80°C.

Condensation of the dibenzoate of resacetophenone
with 4 —hydroxy 3-methoxy benzaldehyde
(Vanilin):

A mixture of dibenzoate of resacetophenone (0.01
mol) and 4-hydroxy, 3-methoxy benzaldehyde in
ethanol (30ml) and aqueous potassium hydroxide (15
gms in 15ml of water) was kept at room temperature
for 72 hours. This was neutralized with 1:1 cold HCl in
cold conditions and extracted with ether. The ethereal
layer was dried over anhydrous Na,SO, and
evaporation of the solvent gave snuff coloured product
which was recrystallized from methanol,

TLC: Rf : 0.6 (Etoac : CHCI; 1:9)  Yield: 75%.

Hydrolysis of the dibenzoate of the chalcone:

The dibenzoate of the chalcone was refluxed
with 50ml of 15% HCI solution for half an hour to
hydrolyse the ester groups. Then the contents are
poured in ice cold water and extracted with Etoac
(50ml). The ethyl acetate layer was dried over
anhydrous MgSO, and the solvent was stripped off by
distillation. The crude product was chromatographed
over silica gel with n-hexane and ethyl acetate (95:5)
as effluent. Further the product was recrystalised from
methanol, which yielded yellow coloured crystals. It
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gave red colouration with SbCl;/CCly: a +ve test for
chalcones.

m.p. — 139°C

TLC: R : — 0.75 (Etoac: CHCI; 1:9)

1" NMR (CDC1:/TMS): 4.0 (-OCH3,S), 87.0 — 6.5
(dd, 2 H, olefinic protons), 87.2 — 7.5, 7.8 (m, 5H,
aromatic protons), 9.9, 12.5 (br, s, 3H, phenolic
protons).

Synthesis of 7, 4' — dihydroxy, 3'-methoxy
flavones(VI):

Compound (V) (0.01mol) was taken in R.B.
Flask, 10 ml of dimethyl sulphoxide and Iodine (500
mg) was added to the round bottom flask. This was
refluxed on an oil bath at 140-150° for one hour. After
Cooling, the reaction mixture was poured into ice
water and 20 ml of saturated hypo-solution was added
and left-over night. The solid was washed with water
and chromatographed over a silica gel column. Elution
of the column with hexane: etoac (80:20) yielded 7, 4'-
dihydroxy, 3'-methoxy flavone (VI) and was
recrystalized from ethanol. It gave red colouration with
Mg/HCl, a +ve test for flavanoids,
m.p. — 144°.
TLC: Rf : — 0.40 (Etoac:CHCI;, 1:9)
1" NMR: 4.0 (-OCH;3, 3H, 3), 6.5 (S, 1H), 7.4-76 (m,
aromatic protons), 7.8 — 7.9 (m, Aomatic Protons), 6
9.9 (br, s, 2H).

Antibacterial activity studies of 7', 4' -dihydroxy,
31-meth0xy Flavone(VI):

The compound (VI) was tested for
antibacterial activity against gram positive bacteria:
viz, staphylococcus auress, bacillius subtills,
Streptococcus griseus and gram — negative bacteria:
Eschericahia  coli, psuedomonas Aureagionsa at
concentrations of 50, 100, 150, 200 pg /ml. The
cultures of organisms grown overnight at 37°C, were
used for testing the antibacterial activity which was
checked employing cup plate method. Nutrient agar
medium (Himedia, India) was dissolved in water and
p" was adjusted to 7.0. This was then distributed in 20
ml quantity in boiling tubes; they were then plugged
tightly with non-absorbent cotton and sterilized in an
autoclave. The bacterial culture (50 pl) was then added
aseptically to the agar medium maintained at 45°C,
mixed well and poured immediately in sterilized
petriplates. Test solutions of different concentrations
of compounds (VI) were prepared in DMSO. After
hardening, cups of 8 mm diameter each were cut into
agar and 50 pl test solutions of varying concentration
(50, 100, 150 and 200 pg/ml) were placed in these
cups. The plates were incubated at 37°C for 24 hours
and the diameter of inhibition zone was measured in
mm’s. Solvent DMSO was kept as control, which did
not have any inhibition zone. The activity was
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compared with standard antibiotic ~amphicillin.
(manufactured by Alemdric Ltd., Vadodara, India),
antibacterial activities inhibition zones of the

Table I: Antibacterial activity inhibition zones
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compounds are presented in table 1 ,and comparison of
inhibition zones in the form of diagram was presented
in fig 1.

Bacteria name Amphicillin Compound VI

Concentration (pg/ml)
Gram Positive bacteria 50 100 150 200
Staphylococcus aureus 20 -—-- 13 14 16
Bacillus subtillis 17 11 12 13 15
Streptococcus griseus 18 - 11 11 12
Gram negative
Escherichia coli 22 12 13 14 16
Psuedomonas aeruginosa 20 -—-- 11 13 14

Antibacterial activity of different concentrations of compound
and amphicillin
25
20
£
E’ @ 50ug/ml
g1 @ 100ug/ml
% 0 150ug/ml
E 10 0 200ug/ml
° m amphicillin 30ug/ml
S
N 5 |
0 4
S.aureus B.subtilis S.griseus E.coli P.aeruginosa
name of microorganism
Fig 1
RESULTS AND DISCUSSIONS IV exhibited MIC : 12 where, it is active at higher

Compound VI was confirmed by spectral
data(IR,NMR). The antibacterial activity was studied
against the five organisms & the minimum inhibition
concentrations (MIC) at 50 pg/ml has been observed at
11 for Bacillius subtillis, which shows potential
activity, Where as in other strains it was not observed.
Flavone (VI) almost equally active as amphicillin at
200 pg/ml level against saphylococus aurers. In case of
gram —ve bacteria E-coli: MIC at 50 pg/ml compound

concentrations. These studies confirmed that,
flavanoids are Dbiologically active at higher
concentrations.
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