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ABSTRACT:

Chalcones are the important constituent of many natural sources and possess a variety of biological activities.
A total six chalcone derivatives were synthesized by using different aromatic aldehydes. In this research
work 5-acetyl-2,4-dimethylthiazole when condensed with equimolar proportions of aromatic aldehydes in the
presence of 30 % alcoholic alkali at room temperature yield Chalcones. All synthesized compounds were
purified by appropriate solvents identified and characterized by TLC, melting point, IR, NMR (*H, *C), and
mass spectroscopy. All 6 synthesized compounds were screened for antibacterial activity at concentrations
50 and 100 pg/ml. among all the compounds, 3¢ were found to have moderate active against gram —ve E. coli.
Remaining all compounds were found to be having less or noactivity against gram +ve and gram —ve bacteria,
compared to the standard streptomycin. for antifungal, concentrations 50 and 100pg/ml, out of which only
3c has shown a moderate activity against penicillium notatum compared with standard miconazole nitrate.

Remaining all compounds was found to be inactive against fungi.
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INTRODUCTION

1. Thiazole:

ISSN NO : 1006-8341

Thiazole, or 1, 3-thiazole, is a heterocyclic compound that contains both sulfur and nitrogen; the term 'thiazole'

also refers to a large family of derivatives. Thiazole itself is a pale-yellow liquid with a pyridine-like odour and

the molecular formula C3H3NS. The thiazole ring is notable as a component of the vitamin thiamine (B)
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1.2 CHALCONE AND ITS DERIVATIVES:

Chalcone is a generic term given to compounds bearing the 1, 3-diphenyl-2-propen-1-one framework and belong

to the flavonoid family!. Chemically they are open-chain flavonoids in which the two aromatic rings are joined

by a three carbon a, B-unsaturated carbonyl system. Chalcones are abundantly present in nature starting from

ferns to higher plants* and a number of them are polyhydroxylated in the aryl rings. In plants, chalcones are

converted to the corresponding (2S)-flavanones in a stereospecific reaction catalyzed by the enzyme chalcone

isomerase. This close structural and biogenetic relationship between chalcones and flavanones explains why they

often co-occur as natural products.
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General structure of chalcone:

3' 6 5

All the chalcones give pink coloration with concentrated sulphuric acid in Wilson’s test’ and when a phenolic

hydroxyl group is present, they give violet coloration with alcoholic ferric chloride solution.

Chalcones on heating with traces of iodine in dimethyl sulphoxide (DMSO) for two hours give the corresponding
flavones. Chalcones were converted into the corresponding flavanol’s by their oxidation using hydrogen peroxide
in methanolic sodium hydroxide solution and these flavanol’s showed a characteristic greenish yellow

fluorescence in ethanolic solution as well as with concentrated sulphuric acid.
GENERAL METHODS OF SYNTHESIS OF CHALCONES

Chalcones can be obtained by the acid or base catalysed aldol condensation of acetophenones with aromatic
aldehydes.

1. 2-hydroxyacetophenone react with benzaldehyde in the presence of 0.1M NaOH to give the chalcone

OH 0.1M NaOH OH
N -, |

COCH;  OHC
O

2. 2,4 5-trimethoxyacetophenone, when condensed with equimolar proportions of aromatic aldehydes in the

presence of 30 % alcoholic alkali at room temperature yield chalcones

H;CO OCHj H5CO OCH;
. alc. KOH ‘ | Q

H;CO COCH; OHC H5CO
o)

3. Claisen-Schmidt condensation between benzaldehyde and acetophenone by chemical and thermally activated

reactions over zeolite as catalyst under solvent free conditions give chalcone.

R zeolite, 3h O Q R
. == |

ultrasounds
COCH; oHC 343K

O

4. 4-acetyl-3-aryl-syndones when subjected to grinding with various aryl aldehydes in the presence of a base

catalyst under solvent free conditions yield syndone chalcones .
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COCH3 .\ NaOH, grlnd
RT no solvent

\

o)

6. Condensation of 2-naphthylmethyl ketones with substituted aryl aldehydes in the presence of NaOH under

methanol as solvent gave the corresponding chalcones.
w o |
NaOH

LITERATURE REVIEW:

Synthesized 3-[1-0x0-3-(2,4,5-trimethoxyphenyl)-2-propenyl]-2H-1-benzopyran-2-ones that showed significant
antimicrobial activity against B.subtilis, B.pumilis and E.coli when tested at a concentration of 1000 pg/ml. The
study revealed the importance of electron releasing groups such as hydroxyl and methoxyl groups in enhancing
the activity. Chalcones with halogen substituents like bromine and chlorine contributed favorably to the antifungal

activity.

synthesized a series of substituted chalcones and tested for their antibacterial and antifungal activities. The
physico-chemical properties of these novel chalcones which contributed favorably to the observed activities were

also determined.

Y—(CH,)n—N X
_/

Y=S, O; n=4, 5, 6; X=CH-CHj3;, O, NH
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Antimalarial activity:

synthesized chalcones with sulfonamide moiety possessing antimalarial activity.

OCH,
cl OCH,
0,SHN O
O | OCH,
cl

0]

Anti-HIV activity:

isolated a chalcone that exhibited the anti-HIV activity with a good therapeutic index.

CHO
H,CO. OH
H,C ! N ‘
OH O OH

Antitubercular activity:

synthesized a chalcone that exhibited antitubercular activity.

HO. OCH,

X
(@)

Antioxidant activity:

synthesized 2'-hydroxychalcones which showed antioxidant activity.

OH

|
0
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Miscellaneous activities:
synthesized a 4-hydroxy-4-methoxychalcone exhibiting antihyperglycemic activity.

0]

ShA®
HO OCH,

1. TItis proved from the literature that apart from possessing several biological activities, chalcones are also

AIM AND OBJECTIVES

useful intermediates for the synthesis of several chemical and pharmacological classes of therapeutic
agents having heterocyclic structures in them. We synthesize some new substituted chalcones by Claisen-

Schmidt condensation reaction in the present study.

2. To synthesize thiazole based new chalcones of 5-acetyl-2, 4-dimethylthiazole by reaction with various

aromatic aldehydes.

3. To characterize the synthesized chalcones using IR, 'H NMR, and Elemental analysis data. The data

related to structural characterization are given individually.
SCHEME OF THE SYNTHESIS

General procedure for the synthesis of chalcones by Claisen-Schmidt condensation Synthesis of

the thiazolyl chalcones (3a-3f):

Equimolar quantities (0.005mol) of 5-acetyl-2,4-dimethylthiazole and respective aldehydes were mixed and
dissolved in 4 ml of alcohol. To this, aqueous potassium hydroxide solution (50%, 7.5 ml) was added slowly and
mixed occasionally for 24 hours, at room temperature. Completion of the reaction was identified by TLC using
silica gel-G. After completion of the reaction, the mixture was poured onto crushed ice, acidified, if necessary,
with dilute hydrochloric acid, and the solid that separated was isolated by filtration, dried and purified by

recrystallization using methanol or chloroform as the solvents.

Scheme: Synthesis of thiazolyl chalcones

Different Aldehydes (3a-3f) Used
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OCH;
OHC OCH;
OHC OCH;
3a
OCH; OCH;
OHC 0Hc4<:2—ow3
3¢ OCH,
OCH; H,CO
OHC OCH; O
3e

5-acetyl-2,4-dimethylthiazole when condensed with equimolar proportions of aromatic aldehydes in the presence

of 30 % alcoholic alkali at room temperature yield chalcones (Scheme 1).

OCH,
/4 aq KOH 1
Ethanol RT; 24 hrs

OCH;,
5-acetyl-2,4-dimethylthiazole when condensed with equimolar proportions of aromatic aldehydes in the presence

O
O,

o
o

of 30 % alcoholic alkali at room temperature yield chalcones (Scheme 2).

CH,

+
{7
—_—
HsC / Ethanol; RT; 24 hrs

c
|| H3C
o

OCHj3

OCH3

O:O

5-acetyl-2,4-dimethylthiazole when condensed with equimolar proportions of aromatic aldehydes in the presence

of 30 % alcoholic alkali at room temperature yield chalcones'' (Scheme 3).
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OCH3

OCH3
/4 aq KOH
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OCHs

OCH3

O

O:O
O

1 2 3¢

5-acetyl-2,4-dimethylthiazole when condensed with equimolar proportions of aromatic aldehydes in the presence

of 30 % alcoholic alkali at room temperature yield chalcones'! (Scheme 4)

H3CO,
CHs : OCHjs
OCH;, N
/4 __wqKOH /< \
Ethanol RT; 24 hrs HsC \

S C

(0]

O:o

OCH3

1 2 3d
5-acetyl-2,4-dimethylthiazole when condensed with equimolar proportions of aromatic aldehydes in the presence

of 30 % alcoholic alkali at room temperature yield chalcones'' (Scheme 5)

e

1 3e

OCH,4

OCH,
aq KOH
Ethanol RT; 24 hrs
H3CO OCHs

O

OCHs |

(e}

5-acetyl-2,4-dimethylthiazole when condensed with equimolar proportions of aromatic aldehydes in the

presence of 30 % alcoholic alkali at room temperature yield chalcones!! (Scheme 6).

CHs CHO
H4CO.

N

OCHjs
/\ :
aq.KOH
—_—
HyC / Ethanol; RT; 24 hrs Hs C

S

o——0O
O:O

OH

4.4 IDENTIFICATION AND CHARACTERIZATION

The compounds synthesized were identified and characterized by following methods such as:
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e  Melting point determination

e  Thin layer chromatography

e Infra-red spectroscopy

e Nuclear magnetic resonance spectroscopy (‘H NMR and '*C NMR).

e  Mass spectroscopy
MELTING POINT DETERMINATION:
The melting point of organic compound was determined by Thiel’s melting point tube (capillary tube method).
The determination of melting point is the most important and easy way of differentiating the physical constant of
one compound from other.
THIN LAYER CHROMATOGRAPHY (TLC):
TLC is an important method for synthetic chemistry to the formation of the compound based on the Rf values
since different compounds will have different Rf values. It also helps in confirming the progress of the reaction.
The solvent used was ethanol: toluene: acetone.
INFRA RED SPECTROSCOPY (IR):
IR is one of the most important tools for determining the various functional groups and the possible chemical
structure. The IR spectra of compounds were carried out in university college of pharmacy, Guntur.
NUCLEAR MAGNETIC RESONANCE SPECTROSCOPY (NMR):
The "H NMR and '3C NMR spectra of the compounds were carried out in Bruker AMX 400 MHz NMR at LAILA
IMPLEX, Vijayawada. Particular solvents like deuterated chloroform, deuterated ethanol and deuterated DMSO
were used for the particular derivative compounds.
MASS SPECTROSCOPY:
It is used for elucidating the chemical structure of molecules; the MS principle consists of ionizing chemical
compounds to generate charged molecules or molecule fragments and measurement of their mass to charge ratios.
The compound spectra of the compound were carried out in Agilent 1100 series LC-MSD at LAILA IMPLEX,
Vijayawada.

CHARACTERIZATION
Characterization of the synthesized compounds

(3a) 1-(2,4-dimethylthiazol-5-yl)-3-(4-methoxyphenyl)prop-2-en-1-one

CHs
N
/ \ d=rc OCH
HsC s 3
S ﬁ
0
M.P : 203-205°
Rf :0.44
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Molecular weight
Molecular formula

%Yield
Solubility

(3b)

ISSN'NO : 1006-8341

: 273.35 gr/mol

: C15H15N02
1 77%
: Chloroform

1-(2,4-dimethylthiazol-5-yl1)-3-(3-methoxyphenyl)prop-2-en-1-one

L

M.P. :201-203

Rf :0.44

Molecular weight :273.35
Molecular formula : C1sH1sNO,
%Yield 1 76%
Solubility : chloroform

OCH3
CH3

H
C—HC
/

0—0

(3¢) 3-(3,4-dimethoxyphenyl)-1-(2,4-dimethylthiazol-5-yl)prop-2-en-1-one

CH3
N
e U
2 S

M.P

Rf

Molecular weight
Molecular formula
%Yield

Solubility

0—o0

164-166
0.54
: 303.38
: C16H7NOsS
1 87%

: ethanol

IR specrum of compound 3C
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(3d)
CHa HzCO,
N
/< \ g—nc OCH
H3C s |c| _—
o
3-(2,4-dimethoxyphenyl)-1-(2,4-dimethylthiazol-5-yl)prop-2-en-1-one

M.P . 162-164

Rf : 045

Molecular weight :303.38

Molecular formula : C1H17NOsS

%Yield 1 86%

Solubility : chloroform
(3e)

1-(2,4-dimethylthiazol-5-yl)-3-(2,3,4-trimethoxyphenyl)prop-2-en-1-

one
CHs H3CO, OCH3
N
_ 4 i
HaC . C| - C——=HC OCHs3
le)

M.P :208-210

Rf :0.54

Molecular weight :333.40

Molecular formula : C17H19NO04S

%Yield : 84
3(F)

1-(2,4-dimethylthiazol-5-yl)-3-(4-hydroxy-2-methoxyphenyl)prop-2-en-1-one

HsCO

CHgs
N
%& E‘:HC OH
HsC < |C/

(e}

M.P 1 248-250
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Rf :0.64
Molecular weight :289.35
Molecular formula : C1sHi1sNO0sS
%Yield :81%
Solubility : ethanol

The synthesized derivatives of Chalones were subjected to examination of the following biological studies:
1) Anti-microbial
5.1 ANTI MICROBIAL ACTIVITY

5.1.1 ANTI BACTERIALACTIVITY

The antibiotic potency can be determined using the microbial assay, as convenient chemical methods are not

suitable. It reflects the concentration and not the activity of the antibiotics.

The microbiological assay is based upon a comparison of the inhibition of microorganisms by measured
concentrations of the antibiotics to be examined, with that produced by known concentration of a standard

preparation of antibiotic having known activity two general methods are usually employed

1) Cylindrical or cup plate method.
2) Turbidimetric method or tube assay method

Antibacterial activity:
Method: Cup Plate method was used to carry out this study.
Principle:

The cup plate method depends on diffusion of antibiotic from a cup through a solidified agar layer in a petri dish
or petri plates to an extent such that growth of added microorganism is prevented entirely in a zone around cup or

cylindrical containing a solution of antibiotic,
A. Preparation of test solutions:

Synthesized compound of quinolinyl pyrazolines were dissolved in minimum amount of dimethyl sulfoxide

(DMSO) and volume made with DMSO, to get 50 and 100 pg/ml concentrations.
B. Preparation of standard solutions:
Streptomycin was the reference standard drug prepared in water to get 50 pg/ml

C. Test organisms used were:
1. Gram —ve Escherichia coli.
2. Gram +ve Staphylococcus aureus

3. Gram +ve Bacillus pimilis.
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D. Preparation of sub culturing media:

Peptone water media was prepared using following ingredients.

1. Beefextract— 10g

2. Peptone — 10g

3. Sodium chloride — 5g

4. Distilled water — Q.S. to 1000ml

E. Preparation of media:
1. Peptone — 6g
Casein hydrolysed of soyabean — 4g
Yeast extract — 3g
Beef extract — 1.5g
Dextrose (dehydrated) — 1g
Agar — 15¢g

A G

Distilled water sufficient to make 1000ml

The above shown quantities of different ingredients were accurately weighed and dissolved in 1litre of distilled
water. The media was distributed equally in to 4 conical flasks, then sterilized by autoclaving at 15 Lbs/Sq. inch

for 15 minutes.
F. Preparation of inoculum:

The peptone water medium was sterilized by autoclaving at 15Lbs/sq. inch for 15min. loop full organisms were
transferred from a laboratory-maintained culture in to a conical flask (250 ml) containing sterilized peptone water

medium. The flask was incubated for 24hrs at 37°c.

G. Sterilization of apparatus required:

Petri dishes, cork borer (8mm), glass syringes and test tubes were sterilized by autoclaving at 15Lbs/sq. inch for

15min.
L. Procedure for microbial assay:

Each conical flask with the medium was cooled to 46°C and inoculated with test organism (20ml of subculture
medium per 100ml of the assay medium). To 20ml each of inoculated media was distributed into petri plates and
maintained at room temperature (each reading was taken in triplicate). When media was solidified, four cups
(8mm diameter) were made using sterile cork borer. Two drops of each of the test solutions as well as standard
solutions and blank (DMSO) were placed in each cups separately under septic condition, the petri plates were

kept in the refrigerates for 2hrs to allow the uniform diffusion of drug into the agar medium.

All the petri plates were then incubated at 37°c for24hrs and zones of inhibition (in mm) were measured and

shown in the Table no’s 6.1, 6.2 and 6.3.
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5.1.2 ANTI FUNGAL ACTIVITY

Anti-fungal activity:

The cup plate technique described by Hugo and pussel (1984) was employed in studying the anti-fungal activity.
Principle:

The cup plate method depends on diffusion of antibiotic from a cup through a solidified agar layer in a petri plate
to an extent such than growth of added microorganism is prevented entirely in a zone around cup or cylinder

containing a solution of antibiotic.

A. Preparation of standard solutions:
Miconazole nitrate was the reference standard drug prepared in DMSO to get 50 pg/ml and 100 pg/ml.
B. Test organisms used were:
1) Penicillium notatum
2) Aspergillus Niger
C. Preparation of sub culturing media:
1) Beef extract — 3.0g
2) Peptone —5.0g
3) Sodium chloride — 5.0g
4) Distilled water — Q.S. to 1000ml
D. Preparation of culture medium:
1) Peeled potato — 200-300gr
2) Dextrose — 5gr
3) Agar—20g
4) Distilled water — gq,s 1000ml

E. Preparation of inoculums:

The subculture media was sterilized by autoclaving at 15Lbs/sq. inch for 15min. a loop full of organisms was
transferred from a laboratory-maintained mother culture in to a 25ml conical flask containing sterilized subculture

medium. The flask was incubated for 48hrs at 37°c.
F. Sterilization of apparatus:

Petri dishes, glass syringe, cork borer (8mm), conical flask and test tubes were sterilized by autoclaving at

15Lbs/sq. inch for 15min.

G. Procedure for microbial assay:

Each conical flask with the medium was cooled to 46°C and inoculated with test organism (20ml of subculture
medium /100ml of the assay medium). Then 20ml of inoculated media was distributed into petri dishes. After
solidification of the media, four bores were made at equal distance by using a sterile cork borer (8mm diameter).
A single concentration (50 pg/ml) of standard drug and different concentrations (50 and 100 pg/ml) of triazine

derivatives were introduced. Dimethyl sulfoxide was used as a control. After introduction of standard drug and
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extracts, the plates were placed in a refrigerator at 8-10°C for proper diffusion into media. After two hrs of cold

incubation, the Petri plates are transferred to incubator and maintained at 37° + 2°c for 48hrs. after the incubation

period, the Petri plates were observed for zone of inhibition by using venier scale. The results evaluated by

comparing the zone of inhibition shown by the derivatives with standard drug. The results are the mean values of

zone of inhibition measured in mm of data were shown in the table no’s 6.4, 6.5 and 6.6.

RESULTS AND DISCUSSION:

A total of 6 compounds were synthesized and recrystallized by appropriate solvents. They were identified and

characterized by various spectral methods. All the compounds characterization data were shown in the Table no.

6.1
Table 6.1 Characterization data of the synthesized derivative compounds (Scheme 1)
Compound Mol. Formula Mol. Weight M.P % yield Rf value*
code (g/mol) °O)
3a Ci5H15NO, 273.35 203-205°C 77% 0.44
3b Ci5H15NO, 273.35 201-203°C 76% 0.44
3c CicH17NO3S 303.38 164-166°C 87% 0.54
3d CisH17NOsS 303.38 162-164°C 86% 0.45
3e Ci7H1sN04S 333.40 208-210°C 84% 0.54
3f CisHisN0sS 289.35 248-250°C 81% 0.64

*Mobile phase = Ethanol + Toluene (7:3)
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ANTIBACTERIAL STUDIES OF THE SYNTHESIZED COMPOUNDS
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The synthesized 6 derivative compounds of scheme 1 were evaluated for antibacterial activity of cup plate method

at the concentration of 50 pg/ml and 100 pg/ml using Streptococcus Aureus, Bacillus pimilis and Escherichia coli.

Standard used was streptomycin and control are DMSO.

Table 6.2 zone of inhibition (in mm) obtained on bacteria

Gram +ve Gram —ve
S.aureus B.pimilis E.coli
S.NO Compound code
100 100 100
50 pg/ml 50 pg/ml 50 pg/ml
pg/ml pg/ml pg/ml
1. 3a 1 2 1 1.5 1 4
2. 3b 0 0 0 0 0 0
3. 3c 0 0 0 0 4 8
4. 3d 0 0 0 0 0 0
5. 3e 0.8 1.2 0.5 1.2 0 0
6. 3f 0 0 0 0 0 0
control DMSO 0 0 0
Streptomycin
Standard promY 6 4 8
100ug/ml

(*) significant zone of inhibition bore size-10mm

Corrected zone of inhibition= obtained zone value — bore size

Zone of inhibition of Escherichia coli

Figure 6.3: Antibacterial activity of 3¢

A total of 6 compounds were synthesized from scheme 1 were screened for anti-bacterial activity at concentrations

50 and 100 pg/ml. among the all compounds , 3C were found to have moderate activity against gram —ve E. coli.
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Remaining all compounds was found to have less or no activity against gram +ve and gram —ve bacteria, compared

to the standard streptomycin.

Anti-bacterial studies of the scheme synthesized derivative compounds

The synthesized derivative compounds of scheme 1 were evaluated for anti-fungal activity of cup plate

method at the concentration of 50 pg/ml and 100 pg/ml using Aspergillus Nigur and Penicillium Notatum.

Standard used was miconazole nitrate and control were DMF.

Anti-fungal studies of the synthesized derivative compounds (Scheme 1)

Aspergillus Niger Penicillium notatum
S.NO Compound code 50 100
50 png/ml 100 pg/ml
pg/ml pg/ml
1. 3a 0 0 1 4
0
2. 3b 0 0 0
3. 3c 1 2 1 5%
4. 3d 0 0 0 4
0
5. 3e 0 0 0
0
6. 3f 0 0 0
control DMSO 0 0 0 0
Miconazole 14*
standard 10*
nitrate

Volume 25, Issue 5, 2025

Table 6.5 zone of inhibition (in mm) obtained on fungi

(*) significant zone of inhibition

Zone of inhibition of penicillium notatum

Figure 6.6: Anti-fungal activity of 3¢

bore size — 10 mm
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Summary:

A total of 6 compounds, synthesized from Scheme 1 were screened for anti-bacterial activity at concentrations 50
and 100 pg/ml. among all the compounds, 3¢ were found to have moderate activity against gram —ve E. coli.
Remaining all compounds was found to be having less or no activity against gram +ve and gram —ve bacteria,
compared to the standard streptomycin.

A total 6 compounds, from Scheme 1 were screened for anti anti fungal concentrations 50 and 100pg/ml, out of
which only 3¢ has shown a moderate activity against penicillium notatum compared with standard miconazole
nitrate. Remaining all compounds was found to be inactive against fungi.

Conclusion:

The compounds substituted chalcones were synthesized from aromatic aldehyde derivatives and characterized by
spectral studies. The compounds were evaluated by antimicrobial activity. The results obtained indicate that a
majority of compounds show only moderate insignificant activity. All the compounds showed dose dependant
activity. The future prospect was too established newer anti-cancer and anti TB agents of chalcones synthesized

derivatives.

REFERENCES:
1. https://en.wikipedia.org/wiki/Thiazole#:~:text=Thiazole%2C%2001%201%2C3%2D,C3H3NS.

2. https://www.google.com/search?q=BIOLOGICAL,ACTIVITIES+THIAZOLE&rlz=1CI1CHBF_enIN726IN
726&source=Inms&tbm=isch&sa=X&ved=2ahUKEwi95s7Z55zy AhVDjOYKHYCKDzwQ AUo0AXoEC
AIQAW&biw=1366&bih=657#imgrc=t4N9CPko3q sDM

3. https://www.researchgate.net/publication/258027506_Electronic_Structure and Physico-

Chemical Property Relationship for Thiazole Derivatives
4. https://www.pharmatutor.org/articles/activity-chalcone-its-derivatives-review

5. https://www.sciencedirect.com/science/article/pii/S187853521100243 7#:~:text=Chalcones%20are%20synth
esized%20by%20Claisen,catalysed%20reactions%20followed%20by%20dehydration.&text=The%20synth
esized%20compounds%20were%20purified%20by%?20recrystallization%20and%20chromatography.

6. Maayan, S., Ohad, N. and Soliman, K., Bioorg. Med. Chem., 13, 433 (2005).

7. Nowakowska, Fur. J. Med. Chem., 42, 125 (2007).

8. Go,M.L., Wu, X. and Liu, X.L., Current Medicinal Chemistry, 12, 483 (2005).
9. Mark, C. and Nagarathnam, D., J. Nat. Prod., 54, 1656 (1991).

10. Wilson, C. W., J.Asian chem. Soc., 61, 2303 (1938).

11. Claisen, L. and Claparede, A., Ber:, 14, 2463 (1881).

12. Datta, S.C., Murthi, V.V.S. and Seshadri, T.R., Ind. J. Chem., 9, 614 (1971).
13. Makrandi, J.K. and Kumar, S., 4sian J. Chem., 16, 1189 (2004).

14. Reichel, L. and Muller, K., Ber., 74,1741 (1941).

Volume 25, Issue 5, 2025 PAGE NO: 712



Journal For Basic Sciences ISSN NO : 1006-8341

15. Saravanamurugan, S., Palanichamy, M. and Banumathi, A., Catalysis Comm., 6, 399 (2005).
16. Anjaneyulu, A.S.R., Sudha Rani, G., Mallavadhani, U.V. and Murthy, Y.L.N., Ind. J. Het. Chem., 4,9, (1994).

17. Elizabeth, P., Rosa, M. M., Casal, B., Carlos, J., Willma, N., Zhang, X.F. and Yeung, K.L., Catalysis Today,
96 (2006).

18. Bala Krishna, K. and Ganesha Rani., Ind. J. Chem., 42B, 2556 (2003).

19. Deshpande, A.M., Narshinha, P.A., Arvind, A.N. and Joseph, E., Bioorg. Med. Chem., 7, 1237 (1999).
20. Waiss, A.C., Lundin, R.E, and Stern, D.J., Tetrahedron Lett., 513 (1964).

21. Baaterham, T.J. and Highet, R.J., Australian J.Chem. 17, 428 (1964).

22. Markham, K.R., in: Techniques of flavonoid identification, Academic press, London, 36 (1982).

23. Takayama, M., Fukai, T., Hano, Y. and Nomura, T., Heterocycles, 33, 405 (1992).

24. Mabry, T.J., Markham, K.R. and Thomas M.B., in: The systematic identification of flavonoids, Springer-
Verlag, New York, 227 (1970).

25. Hegert, H.L. and Kurth, E.F., J. Am. Chem. Soc., 75, 1622 (1953).
26. Dhar, D.N. and Gupta, V.N., Indian J. Chem., 9, 818 (1971).

27. Mabry, T.J., Markham, K.R. and Thomas M.B., in: The systematic identification of flavonoids, Springer-
Verlag, New York, 267 (1970).

28. Pelter, A., Ward, R.S. and Greg, T.1., J. Chem. Soc., Perkin I, 2475 (1976).

29. Sthothers, J.B., in: 3C NMR spectroscopy, Academic press (1972)

30. Lopez, J.A. et al., Planta Med., 64, 76 (1998).

31. Tanaka, T. et al., Phytochemistry, 31, 993 (1992).

32. Mabry, T.J. and Markham, K.R., in: The flavonoids, Academic press, London, 78 (1975).

33. Covey, T.R.,, Lee, E.D., Bruins, A.P. and Henion, J.D., Analytical Chemistry, 58, 1451(1986).
34. Van de Sande, C., Serum, J.W. and Vandervalle, M., Org. Mass Spectrometry., 6, 1333 (1972).

35. Ardanaz, C.E., Kavka, J., Guidugli, F.H., Favretto, D. and Traldi, P., Rapid Commun. Mass Spectrom., 12 ,
139 (1998).

36. Ronayne, J., Willims, D.W. and Bowie, J.H., J. Am. Chem. Soc., 88, 4980 (1966).

37. Ardana, C.E., Trali, P., Vettori, U., Kavka, J. and Guidugli, F.H., Rapid Commun. Mass Spectrom., 5 , 5
(1991).

38. Tai, Y., Pei, S., Wan, J., Cao, X. and Pan, Y., Rapid Commun.Mass Spectrom., 20, 994 (2006).
39. Geiger, W.B. and Conn, J.E., J. Am. Chem. Soc., 67, 112 (1945).

40. Ambedkar, S., Venekar, S.S., Acharya, S. and Rajagopal, S., J. Pharm. Pharmacol., 13, 698 (1961).

Volume 25, Issue 5, 2025 PAGE NO: 713





