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ABSTRACT

Diabetes mellitus (DM) is a growing problem thateditens human health and life in both developed thirdl
world countries. According to reports from the WH®ound 250 million people are currently living witliabetes
and this number is expected to be more than 36Bomiby 2030. Bioactive flavonoid chalcones areunally
occurring phenolic compounds that are widely disited in plants and some of them have been dedcebe
potential antidiabetic agents with multiple mecteams which earlier reported as PPARgonist,a-glucosidase
inhibitors, insulin mimetics, insulin-stimulated ugbse uptake regulators, and aldose reductase it
respectively. Bioactive flavoinoids chalcones reactsequence intended for the preparation of tittenpounds
(MVC1-MVC5) were synthesized using the Claisen-gitHmase incremental method. The investigatiomofiiro
glucose uptake by yeast cells activity screening davealed that the compounds MCV4 and MCV5 detratad
comparatively the most potent in-vitro antidiabeditivity, with significant percentages of glucagsake by yeast
cells.
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INTRODUCTION

Medicinal chemistry is the science that deals with discovery and design of new therapeutic chdmioa
biochemical and biochemical and their developmettt iseful medicines. There has been increasiegédsit in the
research on flavonoids from synthetic or plant sesibecause of their versatile health benefitsrtegon various
epidemiological studies [1-3]. Since flavonoids diectly associated with human dietary ingredieantd health,
there is need to evaluate structure and functitatioeship. Flavonoids are polyphenolic moleculestaining 15
carbon atoms and are soluble in water [4-10]. Tdmsist of two benzene rings connected by a shogetcarbon
chain. One of the carbons in this chain is conmettea carbon in one of the benzene rings, eitheugh an
oxygen bridge or directly, which gives a third mieding. [11-17] Diabetes mellitus is a complex aimtlic
disorder in the endocrine system characterizedbmprEnalities in insulin secretion and/or insuliriiac that leads
to progressive deterioration of glucose tolerarma eauses hyperglycemia [18-22]. This diseasenmr public
health problem worldwide and is rapidly becomingrencommon. As an ultimate goal on improving thaliy of
human being life, there are many new drug discegesis potential anti-diabetic agents[23-29]. Giat is a class
of open-chain flavonoids that is not only biosynibed by plants but also can be prepared synthitic2halcones,
considered to be the precursor of flavonoids aafiagonoids, are abundant in edible plants. Theysisi of open-
chain flavonoids in which the two aromatic ringe goined by a three-carban p-unsaturated carbonyl system.
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Introduction of various substituents into the twgl aings is also a subject of interest becaudeatls to useful
structure-activity relationship (SAR). Several sésdhave demonstrated that chalcones either fromaralaor
synthetic sources can influence carbohydrate pathwespecially glucose metabolism. These studie§ed the
effectiveness of chalcones as antihyperglycemic/aantlypoglycemic agents through in vitro and in oviv
experimental responses.

MATERIALS AND METHODS

Materials

Instrumentation

Melting points were taken in open capillary tubiesrity of the compounds was checked on silica g&lLG plates
of 2 mm thickness using n-hexane and ethyl aceistolvent system. The visualization of spot wadethout in
an UV-chamber.

Reagents and chemicals

Substituted aldehydes and ketones, sodium hydrpxyideassium hydroxide, pyridine, triethylamine, haatol,
ethanol, iodine, H2SO4 spraying reagent, silica(gelumn & TLC) and other regular laboratory cheahiof AR
grade.

Methods
General procedure for the synthesis of chalcone deatives
The reaction sequence intended for the preparatiditle compounds (MVC1-MVC5) is shown in Schemenke
have followed the pre-existing methods for the psgul synthesis.
Scheme 1: Synthesis of Chalcone
(@] (@]

A - A

R CH, R2 -

NaOH (10%%0)
Ethanol

)J\/\Rz

Table 5.1 Chemical structure of molecules

Compound R R?
1) MVC1 CH, CH,

2) MVC2 CH,

\N
/

Part A

The reaction as shown in scheme 1 part-A was sdtényeadding 1:1 mole concentration of substitutetbke and
respective substituted aromatic aldehydes in gnauat of ethanol. To this reaction mixturel.5mL26P6 NaOH
solution was added in drop-wise until the reactiaimture turns to yellow. Further the reaction mietkept aside
overnight and examined the TLC profile. After costmn of the reaction, the reaction mixture was rpduin
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crushed ice, acidified if necessary with 1:1 dilbgelrochloric acid, and the yellow color solid whiseparated out
was isolated by filtration using Buchner funnel angtacuum filtration setup, dried and purified kgnystallization

with ethanol [5-7]. The crystals which separated foom the solvent were collected and used for gghysical

characterization and bioassay.[1-3,29-33] Thesjmay properties are depicted in separate tablgiveesn under

chapter 5 (Tables 5.1-5.2) for an every individe@hpound.

l+/[)\+l

H,C CH, R? H R2 H

NaOH (20%)
Ethanol

WRZ

Rl
Table 5.2 Chemical structure of molecules
Compound | R R?
ymves | GH, CeHs

2)mvca | CH, /N

3mves | G Gty

The reaction as shown in scheme 1 part-B was dtésteadding substituted benzaldehydes to acetode?imole

concentrations in g.s. amount of ethanol. To teaction mixturel.5mL of 20% NaOH solution was adutedrop-

wise until the reaction mixture turns to yellow.réher the reaction mixture kept aside overnight eramined the
TLC profile. After completion of the reaction, theaction mixture was poured in crushed ice, a@diff necessary
with 1:1 dilute hydrochloric acid, and the yellowlar solid which separated out was isolated bydfiion using

Buchner funnel under vacuum filtration setup, draadl purified by recrystallization with ethanol. el'erystals
which separated out from the solvent were colleetedi used for doing physical characterization dnddsay. The
physical properties are depicted in separate tablgiven under chapter 5 (Tables 5.3-5.5) for aryeindividual

compound.

Identification of chalcones
The identification of individual compound, analysieg Co-TLC technique with the comparison with tharting
materials.

Characterization of chalcones

The chemical structures of the synthetic chalcomere established on the basis of their Physicamital and
spectral analytical data.
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Biological evaluation of chalcones

In-vitro glucose uptake by yeast cells

Yeast cells were prepared according to the metfi@irdlo [13].Commercial baker's yeast was waslgdrepeated
centrifugation (4200 r/min, 5 min) in distilled veatuntil the supernatant fluids were clear and &b 1@/v)
suspension was prepared in distilled water. Varmrgcentrations of the flavonoid chalcones MVC1-MV(5-15
mg/mL) were added to 1 mL of glucose solution (50R2mol/L) and incubated together for 10 min at 87 The
reaction was started by adding 1@0of yeast suspension, vortexed and further inedbat 37 °C for 60 min. After
60 min, the tubes were centrifuged (3 800 r/mimiB) and glucose was estimated in the supernataet.percent
increase in glucose uptake by yeast cells was ledzliusing UV method based on the absorbanceaokbkaction
(containing all reagents except the test samplé}est sample [48-50].

UV method for estimation of glucose

Glucose estimation was done according to the salagid-UV method of Ammar [2]. A 1 mL of aliquof glucose

concentrations 5, 7.5, 10, 12.5 and 15 mM respelgtivas rapidly mixed with 2 mL of concentratedfstit acid in

a test tube and vortexed for 30 s. The temperailithe reaction mixture was raised rapidly withid & after
addition of sulfuric acid. Then the solution wasleal in ice for 2 min and brought it back to themotemperature.
Finally, UV light absorption at 315 nm was recordesihg UV-double beam spectrophotometer (Jasco0)-6he

glucose content was estimated from a standard quefgared with standard solutions. Standard glusokdions

(5-15 mM) were prepared using serial dilution methdhe calibration curve for glucose estimations ykotted

with a correlation coefficient (r2) of 0.99, indtoey acceptable precision and accuracy of the naetho

Statistical analysis
The SPSS 20 software was used in data analysia.vie expressed as mean and SEM.

RESULTS

Table 2.1.Physical characterization data of flavond chalcone MVC1

Flavonoid Chalcone (MVC1)

@)
/
MVC1
Physical state Solid crystals
Color Yellow
Nomenclature (E)-Chalcone
Molecular weight 208
Molecular formula CisH1,0
Melting point (°C) 55-60
Yield (%) 85

Recrystallization solvent

Thin Layer Chromatography (TLC)
« Mobile phase concentration

¢ Ryvalue

¢ Image of TLC plate

Ethanol

Thin Layer Chromatography (TLC)
« 25% Ethylacetate/Hexane

e 0.56cm
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TLC plate 20l &
(a)Developed in lodine Chamber campeund
(b)Developed under UV lamp

} - i
R R& QR
(a)
IR spectrum data (cri®) Not determined
'H NMR spectrum data (6 ppm) Not determined
C NMR spectrum data @ ppm) Not determined
Mass spectrum data (m/z) Not determined
Elemental Analysis (Calculated) C, 86.51%; H, 5.81%; O, 7.68%
Elemental Analysis (Found) Not determined
H,SO, spray test Pink color spot

3D Model structure

Literature Report
Rocchi, D., Gonzélez, J. F., & Menendez, J. C. {20Montmorillonite Clay-Promoted, Solvent-Free €30
Aldol Condensations under Focused Microwave Irttzatia Molecules, 19(6), 7317-7326.

Table 2.2.Physical characterization data of flavorid chalcone MVC2

Flavonoid Chalcone (MVC2)

@)
/
_CHj
I
CH4
MVC2

Physical state Solid crystals
Color Yellow
Nomenclature (E)-3-(4-(dimethylamino)phenyl)-1-phenylprop-2-en-1-one
Molecular weight 251
Molecular formula Cy17H17/NO
Melting point (°C) 90-95
Yield (%) 70
Recrystallization solvent Ethanol
Thin Layer Chromatography (TLC) Thin Layer Chromatography (TLC)
» Mobile phase concentration * 25% Ethylacetate/Hexane
* Rfvalue « 0.30cm

* Image of TLC plate
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TLC plate
(a)Developed in lodine Chamber
(b) Developed under UV lamp

(@-
IR spectrum data (cri®) Not determined
*H NMR spectrum data (6 ppm) Not determined
C NMR spectrum data @ ppm) Not determined
Mass spectrum data (m/z) Not determined
Elemental Analysis (Calculated) C, 81.24%; H, 6.82%; N, 5.57%; O, 6.37%
Elemental Analysis (Found) Not determined
H,SO, spray test Pink color spot

3D Model structure

Literature Report
Li, J. T., Yang, W. Z., Wang, S. X., Li, S. H., &,LT. S. (2002). Improved synthesis of chalconedeurultrasound
irradiation. UltrasonicsSonochemistry, 9(5), 23B23

Table 2.3.Physical characterization data of flavond chalcone MVC3

Flavonoid Chalcone (MVC3)

@
X 7

MVC3
Physical state Solid crystals
Color Yellow
Nomenclature (1E,4E)41,5-diphenylpenta-1,4-dien-3-one
Molecular weight 234
Molecular formula Cy7H1.0
Melting point (°C) 110-111
Yield (%) 92
Recrystallization solvent Ethanol
Thin Layer Chromatography (TLC) Thin Layer Chromatography (TLC)
¢ Mobile phase concentration * 25% Ethylacetate/Hexane
* Ryvalue ¢ 0.50cm
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TLC plate
(a) Developed in lodine Chamber
(b) Developed under UV lamp

IR spectrum data (crmt)

'H NMR spectrum data (6 ppm)
C NMR spectrum data(é ppm)

Mass spectrum data (m/z)

Elemental Analysis (Calculated)

Elemental Analysis (Found
H,SO, spray test
3D Model structure

Literature Report

(o)
Not determined
Not determined
Not determinec
Not determined
C, 87.15%; H, 6.02%; O, 6.83%
Not determine

Pink color spot

Sudha, S., Sundaraganesan, N., Vanchinathan, KhuMK., &Meenakshisundaram, S. P. (2012).
Spectroscopic (FTIR, FT-Raman, NMR and UV) and maler structure investigations of 1, 5-
diphenylpenta-1, 4-dien-3-one: A combined experit@erand theoretical study. Journal of
Molecular Structure, 1030, 191-203.

Table 2.4.Physical characterization data of flavond chalcone MVC4

H3C\||\1
CH,

Physical state

Color

Nomenclature

Molecular weight

Molecular formula

Melting point (°C)

Yield (%)

Recrystallization solvent

Thin Layer Chromatography (TLC)
« Mobile phase concentration
* Ryvalue

Flavonoid Chalcone (MVC4)

@

X =

|\|I/CH3
CH,
MVC4

Solid crystals

Yellow
(1E,4E)4,5-bis(4-(dimethylamino)phenyl)penta-1,4-dien-2on
320

C21H24N20

70-75

81

Ethanol

Thin Layer Chromatography (TLC)
* 25% Ethylacetate/Hexane

¢« 0.37cm
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TLC plate
(a) Developed in lodine Chamber
(b) Developed under UV lamp

(a)=
IR spectrum data (crrit) Not determined
"H NMR spectrum data  ppm) Not determined
¥C NMR spectrum data @ ppm) Not determined
Mass spectrum data (m/z) Not determined
Elemental Analysis (Calculated) C, 78.71%; H, 7.55%; N, 8.74%; O, 4.99%
Elemental Analysis (Found) Not determined
H,SO, spray test Pink color spot

3D Model structure

Literature Report
Lin, H., Hu, G. X., Guo, J., Ge, Y., Liang, G., hiaQ. Q., &Ge, R. S. (2013). Mono-carbonyl curcurairalogues as
11B-hydroxysteroid dehydrogenase 1 inhibitors. Biooig& medicinal chemistry letters, 23(15), 4362-836

Table 2.5.Physical characterization data of flavonid chalcone MVC5

Flavonoid Chalcone (MVC5)

O
X 7

i
CH,
MVC5

Physical state Solid crystals

Color Yellowish orange

Nomenclature (1E,4E)1-(4-(dimethylamino)phenyl)-5-phenylpenta-1,4-d&one

Molecular weight 277

Molecular formula CigH1gNO

Melting point (°C) 65-70

Yield (%) 65

Recrystallization solvent Ethanol

Thin Layer Chromatography (TLC) Thin Layer Chromatography (TLC)

« Mobile phase concentration *  25% Ethylacetate/Hexane

¢ Rfvalue e 0.33cm
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TLC plate e AR /i
(a) Developed in lodine Chamber
(b) Developed under UV lamp

(o)

Not determinec
Not determined
Not determined
Not determine
C, 82.28%; H, 6.90%; N, 5.05%; O, 5.77%
Not determined

Pink color spot

IR spectrum data (crr™)

*H NMR spectrum data (6 ppm)
*3C NMR spectrum data ¢ ppm)
Mass spectrum data (m/z)
Elemental Analysis (Calculated)
Elemental Analysis (Found)
H,SO, spray test

3D Model structure

Literature Report
Bento, A. P., Gaulton, A., Hersey, A., Bellis, L, Chambers, J., Davies, M.,...&0Overington, J. P.1@0The ChEMBL
bioactivity database: an update. Nucleic acidsarebe 42(D1), D1083-D1090.

Biological Evaluation

Table 2.6.Standard plots for estimation of glucosesing sulfuric acid based UV method at 315 nm

S.No | Concentration of glucose solution (mM)  Absorhace responsedmax) at 315 nm
1 5 1.001:

2 75 1.2621

3 10 1.6551

4 125 2.0516

5 15 2.5007

The results in Fig. 5.1 and in Table 5.6 clearlpwhhat there is strong linear correlation with fficeent of
determination R = 0.992, Intercept = 0.178, Slope = 0.151 betwemnglucose solutions (mM) and UV-light
absorbance at 315 nm, measured using sulfuricraettiod.

Table 2.7.UV absorbance of test samples for diffen¢ glucose concentrations

S.No Test Sample | Absorbance response to different glucose concentiahs using Sulfuric Acid-UV method at 315 nm

) (1 mg/mL) 5 mMM+SEM 10 mM+SEM 15 mM+SEM

1 MVC1 0.7048+0.0 0.9015+0.0 1.5923+0.0

2 MVC2 0.5735+0.06 0.6832+0.07 1.4732+0.08

3 MVC3 0.836+0.06 0.9793+0.07 1.6542+0.08

4 MVC4 0.3954+0.06 0.4569+0.07 1.1173+0.08

5 MVC5 0.5872+0.06 0.6528+0.07 1.3349+0.08

6 Standard* 0.4562+0.06 0.5983+0.07 1.236+0.08

*Metformin HCI

The mean difference is significant at P value <60.0
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y=0.151x + 0.178
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Figure 2.1. Standard graph for estimation of glucos using sulfuric acid based UV method at 315 nm

Concentration (mM) = (Absorbance) - 0.178
0.151

Table 2.8.Anova Single Test (1mg/ml)

Anova: Single Factor

SUMMARY
Groups  Count Sum Average Variance
5 6 3.5531 0.592183 0.025944
10 6 4.272 0.712 0.037939
15 6 8.4079 1.401317  0.0436
ANOVA
‘ce of Varic SS df MS F P-value F crit
Between ( 2.288421 2 1.14421 31.93659 0.000004 3.68232
Within Gre 0.537414 15 0.035828
Total 2.825834 17

At the degree of freedom (2, 15), the “F” value foe ANOVA shows = 31.93 and “R'0.05 is 0.000 which shows there is statically giggnt
different. Thereby, the alternative hypothesiscisegtable.

Table 2.9.Relative percentages of glucose uptake bgast cells

5 mM Glucose solutiol | 10 mM Glucose solutiol | 15 mM Glucose solutiol
S.No Test Sample| Glucose Glucose Glucose Glucose Glucose Glucose
) (1 mg/mL) Conc. Uptake Conc. Uptake Conc. Uptake
(mM) (%) (mM) (%) (mM) (%)
1 MVC1 4.2 84 9.1 91 13.4 89
2 MVC2 4.4 88 9.2 92 13.5 90
3 MVC3 4.2 90 9.0 90 13.3 88
4 MVC4 4.7 94 9.5 95 13.9 93
5 MVC5 4.5 90 9.3 93 13.7 91
6 Standard* 4.€ 92 9.4 94 13.¢ 92

*Metformin HCI
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Figure 2.2.In-vitro Percentages of Glucose (5mM) Upke by Yeast Cells

In-vitro Percentages of Glucose
(5mM) Uptake by Yeast Cells

» MVC1(1mg/ml)

* MVC2(1mg/ml)

T
= MVC3(1mg/ml)
» MVC4(1mg/ml)

= MVC5(1mg/ml)

Absorbances A

= METFORMIN
(1mg/ml)

Concentration (mcg/ml)

Figure 2.3.In-vitro Percentages of Glucose (10mM) ftake by Yeast Cells

In-vitro Percentages of Glucose
(1LO0mM) Uptake by Yeast Cells

» MVC1(1mg/ml)
» MVC2(1mg/ml)
= MVC3(1mg/ml)

» MVC4(1mg/ml)

-
w
@
L=]
=
©
E=3
2
o
2
=
=

= MVC5(1mg/ml)

= METFORMIN
(1mg/ml)

Concentration (mcg/ml)

Figure 2.4.In-vitro Percentages of Glucose (15mM) fhtake by Yeast Cells
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In-vitro Percentages of Glucose
(15mM) Uptake by Yeast Cells

» MVC1(1mg/ml)
* MVC2(1mg/ml)
= MVC3(1mg/ml)
» MVC4(1mg/ml)
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® MVC5(1mg/ml)
= METFORMIN (1mg/ml)

Concentration (mcg/ml)

Table 2.10.UV absorbance of test samples for diffent glucose concentrations

S.No Test Sample | Absorbance response to different glucose concentiahs using Sulfuric Acid-UV method at 315 nn
) (5 mg/mL) 5 mMM+SEM 10 mM+SEM 15 mM+SEM
1 MVC1 0.6916+0.08 0.8865+0.08 1.6723+0.09
2 MVC2 0.5682+0.08 0.6701+0.08 1.4388+0.09
3 MVC3 0.8765+0.08 0.8994+0.08 1.6512+0.09
4 MVC4 0.3658+0.08 0.4184+0.08 1.1033+0.09
5 MVC5 0.452:+0.0¢ 0.572+0.0¢ 1.3294+0.0¢
6 Standard* 0.3987+0.0¢ 0.498+0.0¢ 1.194¢0.0¢

*Metformin HCI
The mean difference is significant at P value <60.0

Table 2.11. Anova Single Test (5mg/ml)

Anova: Single Factor

SUMMARY
Groups Count Sum Average Variance
5 6 3.3531 0.55885 0.038576
10 6 3.9449 0.657483 0.040181
15 6 8.3899 1.398317 0.054764
ANOVA
‘ce of Varic SS df MS F P-value F crit
Between ( 2.526534 2 1.263267 28.38359 0.000008 3.682320344
Within Gr 0.667604 15 0.044507
Total 3.194138 17

At the degree of freedom (2, 15), the “F” value foe ANOVA shows = 31.93 and “R'0.05 is 0.000 which shows there is statically giggnt
different. Thereby, the alternative hypothesiscisegtable.
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Table 2.12.Relative percentages of glucose uptakg yeast cells

5 mM Glucose solution| 10 mM Glucose solutior) 15 mM&lucose solution
S.No Test Sample| Glucose Glucose Glucose Glucose Glucose Glucose
) (5 mg/mL) Conc. Uptake Conc. Uptake Conc. Uptake
(mM) (%) (mM) (%) (mM) (%)
1 MVC1 4.3 86 9.1 91 13.3 89
2 MVC2 4.4 88 9.3 93 13.6 90
3 MVC3 4.1 82 9.1 91 13.3 89
4 MVC4 4.6 92 9.6 96 13.9 93
5 MVC5 4.5 90 9.4 94 13.7 91
6 Standard* 4.€ 92 9.5 95 13.¢ 92

*Metformin HCI

Figure 2.5.In-vitro Percentages of Glucose (5mM) Upke by Yeast Cells

In-vitro Percentage of Glucose
(5mM) Uptake by Yeast Cells

= MVC1(5mg/ml)
» MVC2(5mg/ml)
= MVC3(5mg/ml)

MVC4(5mg/ml)

-
w
-
~
s
(1)

=
=
(=]
w

=
<

MVC5(5mg/ml)
METFORMIN(5mg/ml)

Concentration (mcg/ml)
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Figure 2.6.In-vitro Percentages of Glucose (10mM) ftake by Yeast Cells

In-vitro Percentages of
Glucose(10mM) Uptake by Yeast
Cells

= MVC1(5mg/ml)
= MVC2(5mg/ml)
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Absorbances )

Figure 2.7.In-vitro Percentages of Glucose (15mM) fhtake by Yeast Cells
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DISCUSSION

We started our study using the Claisen-Schmidt ensation classical method. As shown in Table 1%stteme 1
(Part A and B), the synthesis of chalcorigB/C1 — MVC5) was carried out using acetophenone with various
aromatic aldehydes in the presence of sodium hydeoftNaOH) to obtain good yield. The choice of bawas
based on literature precedent for the Claisen-Sdthnondensation method of acetophenone and befzalese.
Melting points were measured in open capillary subnd Silica gel-G plates (Merck) were used for Tar@lysis.

As for the mobile phase concentration, 25% of Etbgtate/Hexane was optimized for each compoundheyizied
namelyMVC1 — MVC5. Elemental analyses (EA) were measured by the Crendltra sketch. Eventually all the
compounddMVVC1-MVC5 were confirmed based on literature reports.

The reaction as shown in scheme 1 part-A was sdtényeadding 1:1 mole concentration of substitutetbke and
respective substituted aromatic aldehydes in gnauat of ethanol. To this reaction mixturel.5mL26P6 NaOH
solution was added in drop-wise until the reactigirture turns to yellow. Further the reaction miekept aside
overnight and examined the TLC profile. After costmin of the reaction, the reaction mixture was rpduin
crushed ice, acidified if necessary with 1:1 dilbtelrochloric acid, and the yellow color solid whiseparated out
was isolated by filtration using Buchner funnel engtacuum filtration setup, dried and purified lgnystallization
with ethanol. The crystals which separated out friti@ solvent were collected and used for doing ighys
characterization and bioassay [1-3,29-33] The miaysproperties are depicted in separate table \anginder
chapter 5 (Tables 5.1-5.2) for an every individu@ahpound.

The reaction as shown in scheme 1 part-B was dtésteadding substituted benzaldehydes to acetode?imole

concentrations in g.s. amount of ethanol. To tea&ction mixturel.5mL of 20% NaOH solution was aditedrop-

wise until the reaction mixture turns to yellow.réher the reaction mixture kept aside overnight eramined the
TLC profile. After completion of the reaction, theaction mixture was poured in crushed ice, a@diff necessary
with 1:1 dilute hydrochloric acid, and the yellowlar solid which separated out was isolated bydfiion using

Buchner funnel under vacuum filtration setup, dresad purified by recrystallization with ethanol I8]. The

crystals which separated out from the solvent wekected and used for doing physical charactédmaand

bioassay. The physical properties are depicteceparmmte table as given under chapter 5 (Table$.5)3for an

every individual compound.

For Part B, the physical properties are depicteskparate Tables for an every individual compodine. substituted
benzaldehydes were dissolved in minimum amount lobh@l. Then 1:2 mole ratio quantities of subs#tut
benzaldehydes and acetone were mixed together.aQweriod of 15 minutes, 20% NaOH solution was dddehe

mixture while swirling thoroughly. After completioof the reaction, the mixture was poured on to leedsice,

acidified if necessary with dilute hydrochloric éciand the solid that separated was isolated kmatfibn using

Erlenmeyer flask , dried and purified by recrystallion with ethanol. Completion of the reactionswdentified by

TLC using silica gel-G.

For each compoun@VC1-MVC5) IR, *HNMR and**CNMR spectral data were not determined as all camgs
were earlier reported. Besides, a pink color spats wobserved during the sulphuric acid spraying. test
Characterization data for previously reported conmus(MVC1-MVC5) are given below. For full characterization
data, see the Supporting Information [34-39].

MVC1: (E)-Chalcone, Solid crystals, Yellow, MW: 208 FMC15H120, M.p: 55-60°C(consistency), % vyield:85,
Rf:0.56 cm, E.A: C, 86.51%; H, 5.81%; O, 7.68% &ZRIMR: were adapted from Gonzalez, J.F et al.,201

MVC2: (E)-3-(4-(dimethylamino)phenyl)-1-phenylprop-2-¢rene, Solid crystals, Yellow, MW:215, MF:
C17H17NO, M.p: 90-95°C(consistency), % vyield:7&080 cm, E.A: C, 81.24%; H, 6.82%; N, 5.57%; (BB,
IR & NMR: were adapted from Yang, W.Z et al., 2002.

MVC3: 1E,4E)-1,5-diphenylpenta-1,4-dien-3-one, Soligstals, Yellow, MW:234, MF: C17H110, M.p: 110-

111°C(consistency), % vyield:92, Rf:0.50 cm, E@\:87.15%; H, 6.02%; O, 6.83%, IR & NMR: were adapt
from Sundaraganesan, N et al., 2012.
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MVC4: (1E,4E)-1,5-bis(4-(dimethylamino)phenyl)penta-tlién-3-one), Solid crystals, Yellow, MW:340, MF:
C21H24N20, M.p: 70-75°C(consistency), % yield:8Rf:0.37 cm, E.A: C, 78.71%; H, 7.55%; N, 8.74%; O,
4.99%, IR & NMR: were adapted from Hu, G.X et 2013.

MVC5: (1E,4E)-1-(4-(dimethylamino)phenyl)-5-phenylpedtd-dien-3-one, Solid crystals, Yellowish orange,
MW:277, MF: C19H19NO, M.p: 65-70°C(consistency), y#ld: 65, Rf:0.33 cm, E.A: C, 82.28%; H, 6.90B&;
5.05%; O, 5.77%, IR & NMR: were adapted from Gawlta et al., 2014.

The investigation of in vitro glucose uptake by steeells activity screening data (Table 5.1 to 5edealed that the
compoundsMVC4 and MVC5 demonstrated comparatively the most potent irevéntidiabetic activity, with
significant percentages of glucose uptake by yeelt [35-41]. Various concentrations (5mM, 10mMdal5mM)

of glucose solution were prepared. As seen in cassmpoundMVC4, percentages of glucose uptake by yeast
cells were 94%, 95% and 93% respectively at doseearration of 1mg/mL. Likewise, compoudvVC5 has
exhibited 90%, 93%, and 91% of glucose uptake bgsyeells. It is interesting to note that the compm
MVC2has also showed appreciable activity with modepateentage of 88%, 92% and 90% for its glucosekepta
by yeast cells. Correspondingly, for the compoukil&C1 andMVC3the percentages of glucose uptake activity
showed (84%, 91%, 89%) and (90%, 90%, 88%) respdyti

From the results, at the dose concentration of Brhgit was found that the percentages in glucosakgby yeast
cells at 5mM, 10mM and 15mM glucose concentratamrcbmpoundVC4 were 92%, 96% and 93% respectively.
Similarly, as depicted in case of compoMUC5, the percentages of glucose uptake by yeastwels 90%, 94%
and 91% respectively. It is remarkable to note that compoundVC2 showed reasonably activity of glucose
uptake at 5mM (88%), 10mM (93%), and 15mM (90%)e Bither compounds such B&/C1 andMVC3 denoted
less glucose uptake activity by yeast cells at entrations of 5mM, 10mM and 15mM, where fdvC1 and
MVC3 the glucose uptake percentages were (86%),91%,808082%,91%,89%) respectively.

Although, compounds of present study exhibiteditrevpotential as glucose uptake inducer, stilli¢heere some
limitations which were figured out from our obsdigas and obtained results. Moreover, the stanahrd)
comparison is significant as seen in case of compdvC4 andMVC5. Since the quantity of yeast suspension
added to the reaction tubes for initiating the tieacwas retained same hence the possible uptakguobse by
yeast cells in various concentrations of glucodéaléo remain same because the concentration adtyeells was
same in each case.

A close insight into chemical structure of the noolles synthesized in the present study clearlylaysp the
significance of chalcone moiety where they consfsbpen-chain flavonoids in which the two aromatitgs are
joined by a three-carban B-unsaturated carbonyl system as glucose uptakeneehay yeast cells [23-29,42-46].
This observation was maintained constant only withstandard drug i.e. Metformin, there was no roteenpound
maintained it's potential to enhance the glucostake by yeast cells as constant in varied condémisa[47]
Consequently, more specific bioassay that has tepdréormed to study the exact mechanism of actibthe
compounds synthesized in the present investigation.

CONCLUSION

In summary we could synthesis and characterize ssuhstituted flavonoid chalconddVC1-MVC5. These
compounds were screened for in-vitro antidiabeadsay i.e. in-vitro glucose uptake by yeast caild the results
revealed the positive and significant contributagdriMVVC4 consisting of bis-dimethylamino substitution asjion
4 of ring A and B on dibenzalacetone towards theeoled glucose uptake by yeast cells at 10mM ghusohition
concentration. The compouMVC4 has exhibited dose dependent activity at 1 and)fni with 95% and 96% of
glucose uptake by yeast cells, which could be émearkable comparison with that of the standard ddetformin
at similar dose concentrations 1 and 5 mg/mL w#keSand 95% of glucose uptake by yeast cells. Tisemwvkd
activity of MVC4 may be due to the bigf-unsaturation with central core ketone moiety fargnpart of the basic
structure of this molecule.
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