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Abstract : A highly effrcient and an environmentally friendly synthesis of a series 3 -hydroxy substituted flavones (2a-2i) under
green chemistry condition was reported from different substituted chalcones and hydrogen peroxide in presence of aqueous

ethancl by using L'ltrasound Sonication technique. The remarkable advantages of this method are environmentally frrendly, short
reaction time, simple work-up procedure and excellent yields of the products. All the synthesized 3-hydroxy substituted flavones
were elucidated on ihe basis of spectral analysis such as I& IHNM& and N'{ass spectroscopy. These 3-hydroxy substituted
flavones were evaluated for their in vitro antibacterial and antifungal activity. Majority of the synthesized flavones were shown
moderate to good antibacterial and antifungal activity against all used strains with higher values.
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I. L\TRODUCTION

The flavones (2-phenylchromones) are naturally occurring heterocyclic compounds belonging to the flavonoid group and

these are widely distributed in vascular plantsl. On the other hand Chalcones (1,3-Cttaryl-2-peopen-1-ones) are natural/synthetic

compounds belonging to the flavonoid family, chalcones of plant origin are known2. Chalcones present great interest as

ccmpcunds exJribiting antirnalerial3, anticancera antitrichomonals, andleishrnanial6, and cy+otcxic activities. Chalcones and its

The flavones (2-phenylchromones) are naturally occurring heterocyclic compounds belonging to the flavonoid group and

these are widely distributed in vascular plantsl. On the other hand Chalcones (1,3-Cttaryl-2-peopen-1-ones) are natural/synthetic

compounds belonging to the flavonoid family, chalcones of plant origin are known2. Chalcones present great interest as

ccmpcunds exJribiting antirnalerial3, anticancera antitrichomonals, andleishrnanial6, and cy+otcxic activities. Chalcones and its
derivatives show various biological activities. Chalcones are medicinally important class of compounds. It is also used as main
intermediate for synthesis ofheterocyclic compounds like pyrozolinesT. Flavones are a class offlavonoids based on the backbone
of 2- phenylchromen-4-one8.of 2- phenylchromen-4-one8.

Substituted 4-hydroryl chalcones are widely distributed in the plant kingdome-r3. Similarly, "Flavones" the subgroup of
flavanoids are also a major constituent which are distributed from fems to higher plants possessing various biological activittes
such as antioxidant, antifungal , antibacterial, anti inflammatory, antitumor, antiasthamatic, antiviral, antihypertensive, estrogenic
antixiolytic diuretic actrvity and inhibition of hormone dependent proliferation of cancer cellsr+r5. The usage of sonicator energy

to accelerate organic reactions is of increasing interest and offers several advantages over conventional techniques. The
remarkable advantages of this method are environmentally friendly, short reaction time, simple work-up procedure and excellent

antixiolytic diuretic actrvity and inhibition of hormone dependent proliferation of cancer cellsr+r5. The usage of sonicator energy

to accelerate organic reactions is of increasing interest and offers several advantages over conventional techniques. The
remarkable advantages of this method are environmentally friendly, short reaction time, simple work-up procedure and excellent
yields ofthe products. In one halfofthe century Uitrasound sonicator energy had been used for the heating offood material 16-17.

But now the application ofthis energy has been utilized in organic synthesis.

green chemistry protocol we thought $nvei&+ to synthesize some nov.gJ|$--].ff xy_s.$Sstituted flavones which may be shows

l-1. Experimental;
Melting points of all the synthesized 3-hydroxy substituted flavones were determined in open capillaries and

unccrrected. IR spectra uere recorded using Perkin-Flmer FTIR-FJI spectrcphctcrneter. 1I+{}G. spectrum uas records.d wing
CDCI: on Bruker Advance (400 MHz) and their chemical shifts were recorded in E (parts per million) units with respect to

yields ofthe products. In one halfofthe

In 1855, Robert Bunsen invented the burner which acts as energy source for heating a reaction vessel and synthesis of
organic coinpoi.urd ily heating ori buner u,as become a traditiorral meilrodls-20. In continuation of our researcir work to extond

tetramethyl silafle (TN{S) as intemal standaid. 1\4ass spectra ',rere recorded on a Waters Q-T cf micro MS. All the reagents and

solvents used were of AR grade. Progress of the reactions was monitored using TLC, performed on silica gel, using ethyl acetate:

benzene as the solvent system.

General Procedure:
Take 0.01 mole of4-hydroxy substituted chalcone (1a) dissolved in aqueous ethanol (15rnl) in a conical flask having 150

ml capacity. To this add (10 rnl,z}yi Sodium hydroxide and (15 rnl,20W HzOz. The reaction mrxtwe was kept in Illtrasound
sonicator in water bath d 38-40 oC for 9-10 min, The completion of reaction was monitored on TLC using benzene/ethyl acetate

poured into crushed ice, acidified with little amount of
substituted flavones (2a) was filtered with Buchner

HCI solution, The separated solid product, 3-hydroxy
red' ,wrth cold water, dried and recrystallized from

chloroforin:nietharol (9. 1 ). 
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Table-l: Physical data of synthesized 3-hydroxy substituted flavones:

Sr. No. Structure of Synthesized Compounds Reaction Time (in min.) Yield ( %) M.P fC)
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2i 9.36 84 189

Antimicrobial Activify:
A11 the syathesized 3-hydroxy substituted flavones uere tested for their antibacterial and antifungal actir,'ity by

measuring zone of inhibition on agar plates using disc diffusion method2l vath Escherichia coli and Aspergillus niger. These
compounds possess moderate to good activity against all stains in comparison with Tetracycline and Griseofulvin was listed in
Table-2.
Tatrle 2: Zone of Inhibition (mm) of 3-hydroxy substituted flavones

Compound Antifungal
Aspergillus niger

Antimicrobial
Escherichia coli

2a

2b
2c
2d
2e

2f
2g
2h
2i

Tetracycline
Csntrol

Griseofulvin

0911

jill .,:

:;.li '
'i+i

i.i:i ..i :.a+

Aii the syrtiiresized j-hyciroxy

3025 [C.H str. (aromatic)]; IH=NMR

-CH:), 2.20 (s,3H,-CH:), 1.78 (s,3H,

2- (4-e&qxy-3-hyd roxyphenyl)-3-hyd roxy-7- methyl-4
I!.($Erlrv,(1m_1)'_:]]a loH {r ), t0s! (!;o s1r.), t

., -,::+":?
al;::;., -!i::;i::;-'

'::.-i;::r: .;;:t:r

(tromatic)1, 1316(C-O-C str.), 1238(-OH bend.), 2860 [C-H
(s,,1H, Ar"H),7.69 (s, lH, Ar.H),5.12 (s,1H), 15.41(s, 1H,-
U,,CU:); Mass (m/z): 3 12 [M+H]'

1320(C-O-C str.), rZ::1-On ben{),t,,G+

for their antibacteriai arrd
fruits, vegetables, nuts and seeds ab

possess antroxidant, antihypertensive
will have great importance in medicinal

ione; (2d)

Spectral Analysis:

3-hydroxy-2-(3Il-indol-3-yl)-7-meldnyl-4H,SF-pyrano[4,.3-]lpyran-a$-dione;(2a)
IR (KBr): v (cmr): 3282 (-OH str.\,1720 (C:O str.), 1638 (C:N srr.), 1085(C-N), l615 [C{ str. (aromatic)], 1345(C-O-C sr.),
1230(,-OHbend-), 2900 [C-H str. (aliphatic)],3015 [C-H srr. (aromatic)]; IH-IIIMR(CI]CIr)n: 7.s2{d l}| Ar-ID, 7.76td,lE tu-
1r,7.61-64 (nr 2H, tu-I!, 5.58 (d, 21r,1.72 (s,3E-CHs), 2.22(s,tt{),15.20(s, lIl-OID; Mass (nlz}: 309 [M+HJ'f

2-[4-(dimethylamiro)phenyl]-3-hydroxy-7-rethyb4llg&-pyrano[4J-&]pyran-4,5-dione;(2b)
IR (KBr): v (cm-r): 3412 (-OH st'.), L727 (C:O srr.), i090(C-N), 1620 [C{ str. (aromatic)], 1315(C-O-C str.), 1220(-OH
bend.), 2909 [C-H str. (aliphatic)], 3025 [C-H str. (aromatic)];1H-llMR (CDCb)6: 7.70-7.98(a4]I, Ar-rD, 4.63 (s,l}D, 15.51(s,
lIL-OH),2.09 (s,3H,-CH3), 1.80 (s,3Il-CH3), 1.58 (s,3Il-CH:); Mass (m/z): 313 [M+I{+

3-hydroxy- 7-methyl-2-{3,4,S'tri rnethylphenyl}-4}/,5I1-1 -4,5-diane;(2c)
IR (KBr 1): 3380 (-OH str.), 172s (C:O str.), I

qti Giirchndnll 'l()45 If--H qtr fernmrtie\1. it{-ttiMp i

C!s)6:7.85

), I 62 (s,31
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(s,lH), 15.00 (s, lH,-OH), 10.63
)1,775 (C-C1 str.); IH-I{MR (CDCh)6: 7.s8 (s, lH, Ar-H), 7 13 (

)H), 
i,r.1 

? 8,f 
l::::,H, 

-ClI.), I 76 (s, 3 H,-CH;); Mass {mlz\ ; 3 3 4 [M+H].

2349-51

2-(3r4-dimethoxyphenyl)-3-hydroxy-7-methyl-4H,SF-pyrano[4,3-]lpyran-4r5-dione;(2e]
IR (IGr): v (cm{}: 3392 (-OH str.}, 1700 (C=O str.}, 1515 [C=C str. (aromatie)], 1328(C-O-C sr.), l19B(-OH bend.), 2S9B [C-H
str. (aliphatic)1, 3045 [c-H st. (aromatic)]; IH-NMR (CDCtr)6: 7.57 (s,lll Ar-H), 6.s0 (d, 1]L Ar-rr), 616 (d lH, Ar-rD, 6.63
(s,lH), t5.27 {i;,lIl-OH}, 3.8 (s, 3H,-OCH3), 3.3 (s,3I1-OCII3), 1.75 (s,3Il-CEk); 16* (*r/z}: 330 [M+E], 

'

3-hydroxy-2-(4-isrpropytphenyl)-7-rnethyl-4H,SF-pyrano[4,3-[lpyran-4,$,dione;(2f)

'IR (KBr): v (cm-l): 3230 (-OH srr.), l7l0 (C=O srr ), 1622[C=C str. (aromatic)], 1335(C-O-C sh.), 1235(-OH bend.), 2910 [c-H
sr. (aliphatic)1, 3035 [c-H str. (aromatic)]; IH-NMR (cDCtr)o: 7.80-8.00 (dd,zqAr-r{), 7.49-7.52 (dd 2}I, Ar-IO" 6 46 (sjry,
15.77 (s,lll-Ory,2.5 (ou lI0, l.7l (s,3II,-CH:), 1.10 (d,3I1-CH3), 0.09 (43I1-CI*); Mass (m/z): 312 [M+H]*

3-hydrory-2'(4-hydroxy-39-dimethoxyphenyl)-7-methyl4Hr5F-pyranol4g-blpyran4,5-dione; (2g)
rR (KBr): v (cm{): 3442 (1oHstr.), 16e0 (C=o str.), 1565 [C{ sti (aromatic)1, i}i:ic-o-C str.), tzi31-og uend-), 2900 [C-H
str. (aliphatic)1, 3050 [C-H str. (aromatic)]; rH-NMR (CDCb)6: 7.50 (s, lH, Ar-r{), 6.85 (s, l}r, Ar-}0, 5.s4 (s,lii), ts.o} (s,
lII,-OlD, 11.25 (s, lIlAr-OH), 3.86 (s, 3II-OCI{3), 3.35 (s, 3I1-OCI{3), 1.67 (s,3H,.CH3); Mass {mte;3a6 [M+ql*

2--(4--chloro-3-hydroxyphenyl)-&hydrory -7-methyl-4H5Ir-pyranol4,3-Dlpyran-a"5-dione;(2h)
ffi. (i(Br): v (cm-l): 3362 (-OH st.i, i718 (e:O str.1, 15ffi [e:e sr. (arom#c)l, 12eS (e-O-e #.1, rZr0q-OAbenri.), 2rtr [C-
H st. (aliphatic)1, 3075 [C-H str. (aromatic)], 760 (C-Cl str.); III-NMR (CDCb)6: 7.63 (4 1II, Ar-II), 6.83 (d, tH, Ar-]I), 6.69

(s, lFI, Ar-H), s.80 (s,lrD, 15.77 (s,lI{,-OF!, 10.85 (s, lIlAr-OH), 1.74 (s,3F!-CHr); Mass (mlz\t 320 [M+]Il.

IR (KBr): v (cm 1): 3380 (-OH str.),1734 (C:o str.), 1615 [C:C str. laiomatic)1, B,ib-1c-o-C srr.), 1220(-oH bend.), 2910 [C-
H str. (aliphatic)1, 3036 [C-H str. (aromatrc)], 775 {C-CI str.); IH-II{MR (CDCh)6: 7.S8 (s, lH, Ar-H), 713 (s, tH, Ar-H), 5 5-{
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