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AN EFFICIENT ULTRASOUND SONICATION
SYNTHESIS OF SOME NOVEL BIOACTIVE
FLAVONES
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Absiract © A highly =fficient and an envitonmentally friendly synthesic of & series 3-hydroxy substituted flavenss (2o-26) under
green chemistry condition was reported from different substituted chaleones  and hydrogen peroodde mn presence of agueous
gthanaol by using Ultrasound Sonication techmique. The remarkable advantages of this methad are environmentally friendly, short
reaclion time, simple work-up procedure and excellent vickds of the products. All the synthesized 3-hydroxy substituted flavones
were slucidated on the basis of spectral analvsis such as IR, "HNME, and Mess spectroscopy, These 3-lnedrosy substidutad
favanes were evalusted for their in vitro antibacterial and antifungal activity. Maporty of the smthesizéd flaones were shown
mdernte to good antibacterial and antifungal activiey agzinst all used straing with higher values,
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L InTRODUCTION

The flavonss (2-pheny lchromones) are naturally occwrring keterocvelic compounds belongmg 1o the flavonoid group and
these are widely disiributed in vasgular plants’ On the other hand Chalcones (1, 3=diary]-2-peopen-1-cnes) are naturalmmibetic
compounds belongmg 0 the favonoid family, chalcones of plant ongin are known® Chaleones present great interest as
compounds exhibiting antimalerial®; anticancer* antririchomonal’, anttleishmanial®, and cytosmae activities. Chalcones and s
denivatives show various biological activitics. Chialeones are medscanally important class of compounds. Tt is also used as main
intermediate for synthesis of heterocyelic compounds like pyrozolines”. Flavones are a class of favonoids basad on the backbone
of 2- phetylchroman-4-one®.

Substituted 4-hydraxyl chaloones are widaly distrebuted m the plant kngdom™> Stmilarfy, “Flavones™ the subgroup of
favanceds are alse & major constitsent which are distribured from ferms to higher plants possessing varows bologocal schivities
such a5 antsoadant, antifunggal | amishacterial, ant inflammatory, anbitamor, asfiastamarie, antiviral, aniEhypertonsive, csirogenic
antixiolytic divretic actvity and inhibition of hormons dependent proliferation of cancer calls'™'®. The usage of sonicator energy
to accelerste organic reactions is'of increasing interest and offers scveral advantages over conventional techniques The
remarkable advantages of this methed are eevironmentally friendly, shor reaction time, simple work-up procedure and excallent
yields of the products In one half of the century Ulirssound sonicater encrgy had been used for the heatmy of food matenal =17
But now the application of this energy has béen unlized in organic synihesiz.

In 1855, Robert Bunsen invenied the burmer which acts ag energy gource fior heating a reaction vessel and synthesis of
arganic compound by heating on bumer wes become & traditional mehod"™™. In continuation of our ressaich work o extamd
green chemistry protocol we thought worthwhile 1o synthesize some novel 3hwdroxy substinded flavones which may be shows
higher antimicrabial activity.

Il Experimental:
helting points of all the synthesized 3-hwdroxy substituted flovones were determined in open capillanies and
uncorrected. IR spectra were recorded using Perken-Elmer FTTR-RX] spectrophatometer. "HNMR spectrum was recorded wsimg
CDCE: on Bruker Advance (400 MHz) and therr chemical shifts were recorded in & {parts per miliion) wnits with respect to
tatramathyl silans (TMS) as internal standard. Mass spectrs were recorded om a Watars Q-T of micro ME. All the reagants and
solvenis used were of AR prade. Progress of the reactions was momiiored using TLC, performad on slica gel, using ethyl acetate:
benzene ax the solvent svsbem

General Procedore:

Take 0.01 mole of 4-hydroxy substituted chaleone {1a) dissolved in squesus ethanel (13ml) in a conical flask having 150
el capacity. To this add (10 ml, 2098} Sodium hydroxide and {15 ml, 20%) H:A),, The reaction muxture was kept in Ultrasound
somicabor 1n waber bath gt 32.40 “C for 910 min. The completion of reaction was monitored on TLC using bensena/athyl acetats
combanadeon (1:1, V) as mokale Phase. Afler complenon of reaction the reaction mixture was cooked & room temperature and
poured into crushed ice, acidified with fittle amount of wery dilige HCI solution. The separated solid producs, 3-hydroxy
substituted flavones (2a) was filtered with Buchner fummel, wasfied® pith cold water, dried and recrystallized from
chiorofom el (91 ), Sioulady, all e other 3-hy l‘tﬂ\'q‘tl:‘.i {2b bw Zi) were prepased by the sams procedurs
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Talde-1: Physicad data of synthesized 3=hydroxy sabstituted Mavomes:
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Antimdcrobial Acirvity:

All the synthemzad 3-hydroxy substituted flavones were tested for thesr antibacterial and antifungal activity by
measuring zone of inhibition on agar plates using dise diffusion method™ with Fscherichia coli and Aspergillus niger. These
compounds possess moderase o good activity apxinst all stains i companson wath Tetracvchime and Griseofilvin was listed in

Table-2.
Talde 2: Eone of Inhibition (mm) of 3-hydroxy substituted Mavones
Compound Antimicrobial Antifungal
frcherichia coll Aspergiiiuz niger
i i "
2 12 1
e i) 12
2d 15 14
e 12 6
if 13 i
g 16 10
ih 11 I3
i 15 I3
Tetracycling 20 ol
Caomtral a0 O
Criseafulvin 1] 20

L RESULT AND DISCUSSTO™:

In the present investigation and in continwation of earfier résearch work devoted wawards development green chemstry
and new synthetic methodologies in organic chemistry herein, we report a sinigle, eficient and environmentally benign procedure
for gynthesis of some novel 3-hydroxy substituted favones from d-hydrosy substituted chalcone and Hydrogen peroxide in
presence of Sodium hydrocide by ulirasonication irradiation . aqueous sthanclhic medium, The notable advaniages of present
profocol are one step neat resction conditions with high veld, ample procedure, no need of ponfication, save me as well as heat
ENETIEY

All the synthesized J-hydrogy substinded favones were fully chamsciened ad evalualed for their antibacterial and
wnti fungal activity. The flavones compounds are a group of naswal products found in flowers, fruits, vegetables, nuts and sesds a5
well as in teas and are imponant conmstituent of human dist, They have been demonstrated 1o possess antoxidant, anthyperensive
and anti-allergic. Therefore it can be concludad that the 3-hydroxy substitmed Aavones will have great importance in medicinal
chemisiry s antibactonial and antifungnl apeni=s.

Spectral Analysix

F-hydvoxy-1-{ JH-indol-3-y1 - T-methyl -4 SH-pyrane|4. 3-8 pyran-4,S-dione;{ 2a)

IR (KBr): v {em'!): 3282 (-OH sir.), 1720 (C=0 sic), 1638 (C=N mr), [085(C-N), 1615 [C=C str. (aromatic)], 1345(C-0-C s&r.),
1230(-0H beand ), 2900 [C-H str. {aliphatic)], 3015 [C-H =i {sromatic)]; "H-NMR (CDCL)6: 782(d, IH, Ar-H), 7 76(d, 1H, Ar-
H), 7.61-64 (m, 2H, Ar-H}, 558 (d. 2H), 1.72 (3. 3H.-CHy), 2.22 (s, 1H), 15 2z, 1H,-OH), Mass (m/z): 309 [M-H]'

I-[4-{ dimethylamino }phenyl |-3-hydroxy-T-methyl-4 H 5 H-pyrano| 4,3-b| pyran-4,5-dione:( 2b)
IR (KBr) v (ew'): 3412 (-OH sir), 1727 (C=0 ), 1090(C-N), 1620 [C=C sir. (aromatic)], 1315(C-0-C atr), 1220(-0H
bead.}, 2009 [C-H str. (aliphatic)], 3025 [C-H str. (aromatic)];"H-NMR (CDCL)é: 7.70-7 98(m, 4H, Ar-H)_ 4.63 (s, 1H), 15.51(5,
TH,-0H), 209 (5,3H,-CH:), 1.80 {5,3H,-CHa), 1.58 (s.3H.-CH;); Mass (méz}: 313 [M+H]*

3-hydravy-T-methyl-2<(3 4, 5-trimethylphenyl -4 5 S 5- Elpyran-4,5-dione:(2ec)

ER (KBr),y (cur'): 3380 (-OH sr.), 1725 (C=0 str.), 15751C=C str. fagomatic)], 1316(C-0-C s.), 1238{-OH bend ), 2860 [C-H
str. {ali 3025 [C<H str. (aromatic)]; "H-NMR (CDCls)é: 7.85 (s, 1H, Ar-H), 7.69 (s, 1H, Ar-H), 5.02 (2,1 H), 1541z, 1H,-

: ~CHa), 2.20 (5.3H.-CHs), 1.78 (.3H.-CH). 1.62 (s.3H.-CHa); Mass (miz): 312 [M+H]

2 (4 efaxy-3-bydtosyphenyl)-3-hydruxy-T-methyl-4H S H-py Came .3 My ran-4,5-dienc; (2d)
IR (KBry iwfeim )z 3372 (<OH str, ), 1690 {C=~0 str.), 1600 (=€ gt {aromaric)], 132WC-0-C str), 1233(-0H ben
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2-(3 A-dlimethaxy phenyl - 3-hydroxy-T-methyl-4H SH-pyrano|4,3-5| pyran-4 5-dione;( 2e)

IR (KBr): v (ens'}: 3302 (-OH str.), 1700 (C=0 str.), 1515 [C~C str. (aromatic)], 1328(C-0-C str ), 1 198(-OH bend.), 2898 JC-H
str. (aliphatic)], 3045 [C-H sir. {aromatic)], "H-NMR (CIC1)6: 7.57 (=, 1H. Ar-H), 6.80 (d, 1H, Ar-H), 6.76 (d 1H, Ar-H), 6.63
(3.1H), 15.27 (s, 1H-OH), 3.8 (5, 3H-0CHs), 3.3 (s, 3IH-OCH:), 1.75 (2, 3H,-CHy ), Mass (miz): 330 [M-+H]*

hydroxy-2-{4-isepropylphenyl)-7-me thyl-4H SH-pyrano(4 3-8 pyran-4,5-dione; 20

TR (KBr): v {enw ') 3280 {-OH str.}, 1710 (C=0 str ), 1622 [C—C sir. (aromatic)], 1335(C-0-C sir ), 1235(-0H bend ), 2910 [C-H
sir. {aliphatic)], 3035 [C-H str. (asomatic)], '"H-NMR (CDCL)G: 7.80-8.00 (dd, 2H, Ar-H), 7.49-7 52 (dd, 2H, Ar-H). 546 (s, HY
L5977 (s, IH-DH), 25 {m, 1HY, 171 {3, 3H,-CHs), 10 (d.3H.-CHg), 0,09 (d 3H -CH; ), Mass {mvz): 112 [M+H]'

I-hytiraxy-2-{4-hydroxy-3,5-dimethoxy phenyl)-T-methyl-d 4 S H-pyrano[4,3- b pyran-4,5-dione; (1g)

IR (KBr): v {cm ')z 3442 {-OH sir. ), 1690 {C=0 s, ), 1363 [C=C str, (sromatic)], 1333(C-0-C sir), 1238-0H bend ), 2900 [C-H
str. (aliphatic)], 3050 [C-H str. {aromatic)], "H-NMR (CDClaé: 7.50 (s, 1H. Ar-H), 6.85 (5. 1H, Ar-H), S84 (% 1H), 15.05 (s,
TH,-OH), 11.25 (s, |H,Ar-OH), 3.86 (s, 3H,-0OCH;), 3.35 {5, IH,-OCH:), 1.67 (s,3H.-CHz), Mass (m'z): 346 [M+H]'

2-{4-chlore-3-hydroxypheayl)-3-hydroxy-T-methy -4/ 51 - pyrano]4,3- b pyran-4,5-dione;{2h)
IR (KBr). v fem'): 3362 (-OH sr.), 1718 (C=0 sir ), 1480 [Ct’ str (aromatic)], 1295 (C-0-C str.), 1210(-OH bead ), 2888 C-
H sir. (aliphatic)], 3075 |C-H str. {aromatic]], 760 (C-Cl sir ), 'H-NMR (CDCli)é: 7.68 (d, 1H, Ar-H), 6.83 (d, IH, Ar-H), 6.69
(s, 1H. Ar-H), 5.80 (s, 1H), 1577 (&, 1H_-OH), 1085 (5, |HAr-OH), |74 {2 3H,-CH:), Mass (mfz): 320 [M=H]'

3-(F~chlore-5-hydroxy-2-methylphenyl}-3-hydroxy-T-methy =4/ SF-pyramo[4, 3-b| pyran-4, S-dione: 24

IR (KBr): v (e '}z 3380 (-OH sir.), 1734 (C=0 =ir), 1615 [C=C str. (aromaticy], 1340 (C-0-C str ), 1220(-0H bend ), 2910 [C-
H str. (alsphatic)], 3036 [C-H str. (avomatic)], 775 (C-Cl =ir ), "H-NMR (CDCL: 7.88 (s, TH, Ar-H), 7.13 (s, 1H, Ar-F), 5.55
(8, 1H), 1500 (s, 1H,-OH), 10.63 {5, |H,Ar-OH), 278 {5, 3H,-CHy), 1.76 {5, 35,-CH); Mass (m/g): 334 [M+H]*
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