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Synthesis, antiinflammatory and antibacterial activity of
some new flavonoidal derivatives
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Several new flavones/flavanones and 5'-substituted-2"-hydroxy chalcones have been synthesised through Claisen
Schmidt condensation. 5-Chloromethyl-2- hydroxy acetophenone 1 on condensation with various aromatic aldehydes yields
chalcones 2a and 2b, which on cyclisation in presence of SeO, give corresponding flavones 2¢ and 2d respectively.
Compound 3 is obtained from 1 by reacting with o-toluidine. Further condensation of 3 with different aromatic aldehydes
gives the corresponding chalcone/flavone derivatives 3a-e. The synthesised flavonoid derivatives are evaluated for their
antiinflammatory activity on carrageenan induced paw edema in rats and in virro antibacterial activity. The results have been

encouraging.

The flavonoids have been reported to possess a wide
rang'c of biological activities e.g. antimicrobial',
antithrombotic®, antihypertensive’, antioxidant’ and
antiinflammatory™. The antiinflammatory effect that
flavonoids exhibit is due to their ability to prevent
proinflammatory mediator formation™ by inhibiting
key enzymes (cvelooxygenase, lipooxygenase and
phospholipase) involved in the biosynthesis of such
mediators like prostaglandins, leukotrienes etc.

Encouraged by the reported literature, we
synthesised some new flavonoidal derivatives with
substituents at 6-position (position 6 in flavo-
nes/flavanones, while in chalcones this position is
indicated at 5) in order to study their antiinflam-
matory and antibacterial effect.

The convenient procedure followed was the
introduction of chloromethyl group in o-hydroxy-
acetophenone at position para to the hydroxyl group
by the reported method” to give 1. Its structure was
confirmed on the basis of m.p., IR, '"HNMR and Mass
spectral data (Table I). Further reactions were carried
out as per Scheme 1.

Claisen Schmidt condensation of 1 with appro-
priate aldehydes gave 5-ethoxymethyl-2-hydroxy
chalcones 2a and 2b, which were cyclised in presence
of SeOs to yield corresponding flavones 2¢ and 2d
respectively as indicated by the presence of H-3
signal as a singlet at 8 6.7 in '"HNMR and change of
the UV / Visible spectrum from chalcones type to
flavone type (Table I).

The chloromethyl derivative 1 was reacted with o-
toluidine to give 3. which was further subjected to

Claisen Schmidt condensation to yield 2- hydroxy
chalcones 3c-3e and an unexpected cyclisation took
place in two cases to yield flavanones 3a and 3b.

Antiinflammatory activity

Antiinflammatory  activity  was  tested by
carrageenan induced paw edema method’ in rats.
Male albino rats were used (120-160 gm) and were
divided into groups of six animals each. The standard
(Indomethacin)  and  test  compounds  were
administered orally (20 mg/kg body weight) as
suspension using 0.5% carboxymethylcellulose as
suspending  agent.  Carrageenan  was injected
subcutaneously into the subplantar region of left hind
paw of all animals, 30 minutes after the test drugs and
standard had been administered. The percentage
inhibition was observed 4 hr after administration of
the test compound. The results have been presented in
Table I

Antibacterial activity

All the synthesised compounds were evaluated for
in vitro antibacterial activity against Sraphylococcus
aureus, Bacillus subtilis and Escherichia coli at a
concentration of 100 pg/ml by cup plate method® in
meat peptone agar medium (Table II). Norfloxacin
was used as standard reference drug.

Experimental Section

All melting points were recorded in a liquid
paraffin  bath in open capillary tubes and are
uncorrected. UV spectra were recorded in methanol
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Scheme I

on Perkin Elmer UV/VIS spectrophotometer Lambda
Bio 20. The NMR spectra were recorded on Bruker
spectrospin DPX- 300 MHz instrument in CDCly
using TMS as an internal standard. The Mass spectra
were recorded on JEOL JMS-DX 303 instrument.

Purity of the compounds was checked by thin layer
chromatography. All the compounds gave satisfactory
elemental analysis within = 0.4 % of the theoretical
values. Characterisation data of all the compounds
have been given in Table L.
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IR (KBr/umax em™); UV (A max/nm); '"HNMR (& ppm) and Mass (m/z) data.

3250 (b, OH), 1640 (C=0), 1580 (aromatic). 810 (C-Cl str). 2.7 (s, CH; ), 4.6 (s, CH.),
7.05 (d, /=8 Hz, H-3), 7.6 (dd, J=2.8 Hz, H- 4), 7.9 (d, J=2 Hz, H- 6), 12.8 (s, OH). 184/

1689 (C=0), 1639, 1607 (aromatic), 830 (p-disubstituted benzene). 225, 256, 370).

3300 (b, OH), 1647 (C=0), 1577, 1605 (aromatic), 829. 260, 344, 375. 1.27 (1, CH-CH>-
). 3.57 (q. CH4-CH-), 4.48 (s, -O-CH,-Ar), 6.05 (s, -O-CH,-0-), 6.86 (d. J= 8 Hz, H- 5),
7.0 (d, J= 8 Hz, H- 3'), 7.16 (dd, J=2,8 Hz, H- 6), 7.2 (d, J=2 Hz, H-2), 7.48 (dd, /=28
Hz, H-4'), 7.49 (d, J=16 Hz, H-a), 7.8 (d, /=2 Hz, H-6"), 7.85 (d. J=16 Hz, H-p), 12.93

1647 (C=0), 1577. 1605 (aromatic), 829 (p- disubstituted benzene). 222, 258, 321. 1.26
(1, HiC-CH;-), 3.57 (q, HiC-CH>-), 3.9 (s, -OCHy), 4.6 (s, -O-CH; —Ar), 6.7 (s, H-3), 7.0
(d, J= 8 Hz, H-3', 5"), 7.55 (m, H- 8), 7.73 (m, H- 7), 7.85 (d, J= 8 Hz. H-2', 6), 8.15 (m,

1641 (C=0). 1556 (aromatic), 855, 758. 210, 252, 293, 336. 1.26 (1, H,C-CH;-), 3.57 (q.
CH;- CH;-), 4.59 (s, -O-CH-Ar), 6.07 (s, -O-CH»-0-), 6.7 (s, H-3). 6.9 (m. J= 8 Hz. H-
5'), 7.4 (d, J= 8 Hz, H- 8), 7.5 (m, H- 2, 6'), 7.7 (dd, /= 2,8 Hz, H- 7), 8.0 (d, /= 2 Hz,

3450, 3200 (b, OH + NH), 1640 (C=0), 1610, 1580, 1520 (aromatic), 780, 740. 2.1 (s,
COCHy), 2.6 (s, Ar-CH}), 3.3 (s, -NH), 4.3 (s, CH,), 6.5-7.2 (m, H-5, 3, 4, 5, 6), 7.5 (dd,
J= 28 Hz. H-6'), 7.7 (d, J= 2 Hz, H-2"), 12.7 (s. OH). 255 (M"), 149, 120, 107, 77.

3400 (NH), 1690 (C=0), 1600, 1560 (aromatic), 750, 700 (monosubstituted benzene).
242 infl, 324. 2.18 (s, Ar-CH}), 3.48 (m, 2H, H-3), 4.3 (s, CH,), 4.7 (b, NH), 5.3 (m, H-
2). 6.66-7.26 (m, H-3",4",5", 6", 7, 8), 7.08 (m, H- 3", 4, 5'), 7.86 (m, H- 2', 6, 5).

3500 (NH), 1680 (C=0). 1600, 1560 (aromatic). 840 (p-disubstituted benzene), 760. 240,
338. 2,16 (s, Ar-CH,), 3.78 (s, -OCHj5). 3.5 (m, 2H H-3),4.33 (s, CH.), 4.75 (b, NH), 5.3
(m, H-2), 6.59 (d, J= 8 Hz, H-8), 6.69 (m. H-4"), 6.93 (d, J= 8 Hz, H-3", 5"), 7.04 (m, H-
3", 5", 6"), 7.38 (d, J= 8 Hz, H-2', 6'), 7.52 (dd, J= 2,8 Hz, H-7), 7.91 (d, J= 2 Hz, H-5).
3400, 3000 (OH + NH), 1640 (chelated C=0), 1600, 1550 (aromatic), 840, 755. 215, 244
infl, 379. 2.18 (s, Ar-CH;), 3.95 (s, 2 x OCHjy), 4.35 (s. CH;). 6.65 (m, H- 6"), 6.70 (dt,
H-4"), 6.85 (d, J= 8 Hz, H- 3'), 7.10 (m, H- 5"), 7.13 (d, J= 2 Hz, H- 2), 7.20 (d, J= 8
Hz, H-5), 7.24 (m, H-3", 4"), 7.44 (d, J= 15 Hz, H- ), 7.52 (dd, J= 2,8 Hz. H- 6), 7.6 (d.
J= 15 Hz, H-§), 7.91 (d, /= 2 Hz, H- 6), 12.89 (s, -OH).

3420, 3000 (OH + NH), 1634 (chelated C=0), 1603, 1566 (aromatic), 841, 750. 259,
295, 375. 2.18 (s, Ar-CH;), 4.36 (s, CH,). 4.7 (b, NH), 6.04 (s, -O-CH-0-), 6.65 (dd, J=
2.8 Hz, H-6"), 6.74 (m, H-4"), 7.01 (d. J= 8 Hz, H-5). 7.12 (m, H- 3", 5", 2, 3". 4'), 7.39
(d, J= 15 Hz, H-at), 7.51 (dd, J= 2.8 Hz, H- 6), 7.82 (d, J= 15 Hz, H-p), 7.88 (d. J=2
Hz. H-6"), 12.80 (s, -OH). 387 (M"), 281, 149, 133, 107, 77.
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Table I—Characterization data of compounds synthesized
Comp R m.p.(°C):
d yield(%)
1 94-95; 44.23
186 (M"), 169, 149, 131.
2a 4-OCH; Liquid mass;
74.78 "HNMR not recorded.
2b 34-0-CH,-0-  65-67:28.29
(s, OH).
2c 4-OCH; 126-30; 35.32
H-5).
2d 3.4'-0-CH,- 158-60; 35.71
0-
H- 5).
3 104-06; 70.71
3a H Liquid mass;
22.30
3b 4'-OCH; Liquid mass:
13.67
3¢ 3.4(-OCHs), 102-04: 44.29
3d 3.4-0-CH,-O-  128-30; 16.47
Je Liquid mass:

36.53

3420, 3000 (OH + NH), 1634 (chelated C=0), 1600, 1560 (aromatic), 840, 750). 242,
280, 354. 2.18 (s, Ar-CH};), 4.36 (5. CH,), 4.7 (b, NH), 6.65 (d, J= 4 Hz, H- 3). 6.7 (1, J=
4,5 Hz, H-4), 7.0 (d, J= 8 Hz, H- 3), 7.15- 7.4 (m, H-wr, 3", 4", 5", 6"), 7.47 (d, J= 5 Hz,
H-5), 8.05 (d, J= 15 Hz, H- P), 7.53 (dd, J= 2,8 Hz, H-4'), § 7.87 (d, J= 2 Hz, H- 6'),
12.85 (s, OH)

s-singlet. d-doublet. t- triplet. m- multiplet. di-doublet of triplet, dd- double doublet.

Synthesis of N - (3 acetyl - 4 - hydroxybenzyl) -
o-toluidine 3. A mixture of o-toluidine (0.0054-
mole), sodium bicarbonate (3.0g) and water (5.0g)
were heated on a hot plate maintaining temperature
hetween 90-100 °C. To this hot mixture was added 1
(0.0054 mole) in small portions with continuous
stirring during a period of 15 min Stirring was

continued for another 2 hr. A solid mass, which
separated out, was filtered, washed with water and
crystallized from methanol to yield a pure crystalline
compound 3.

Synthesis of chalcones/flavanones. A mixture of
substituted acetophenones 1 (0.0054 mole) or 3
(0.00392 mole). aromatic aldehyde (equimolar ratio)
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Table II—Biological evaluation of the synthesised compounds

Compd Antiinflammatory effect
9 Inhibition, four hours
after oral administration

2a 851

2b 50.53

2¢ 30.26

.Zd 57.10

3a 21.27

3b 23.40

3¢ 43.62

3d 65.80

3e 29.78

Indomethacin 71.60
Norfloxacin XX

Antibacterial effect
Diameter of zone of inhibition

(in mm)

S. aureus B. subtilis E.coli
06 04 06
12 10 11
22 15 16
17 12 14
07 -- =
17 10 12
08 02 --
22 12 13
12 10 11
XX XX XX
28 26 30

- - no zone of inhibition observed ; xx activity not done

in ethanol (20 mL) was stirred and aqueous potassium
hydroxide solution (7.0 mL, 50%) was added to it
Stirring was continued for 2 hr followed by refluxing
the contents for three hours. The reaction mixture was
cooled, poured into crushed ice (20g) and acidified to
litmus. In case of 2b and 3¢, a solid mass, which
separated out, was filtered and crystallized from
methanol to give the pure compounds. In case of
compounds 2a, 3a and 3e, which were obtained as a
viscous mass, purification was done by extraction
with diethyl ether five times. All ethereal extracts
were combined and the solvent distilled off to leave a
semisolid residue. The residue was repeatedly
extracted with a mixture of diethyl-ether and
petroleum ether (1 : 4) in cold. All extracts were
combined and concentrated to yield a red semi-solid
mass, which did not solidify even at low
temperatures. Compounds 3b and 3d were purified by
column chromatography, using silica gel as an
adsorbent and mixtures of appropriate solvents as
eluting agents, 3b could be eluted from petrol
benzene (1 : 1) mixture, whereas 3d could be obtained
as a solid mass after elution with a petrol : benzene
(7 : 3) mixture. All these compounds were found to be
TLC pure.

Synthesis of flavones 2¢ and 2d from chalcones
2a and 2b respectively. A solution of 2a
(0.0018 mole) and 2b (0.0021-mole) in dry isoamyl
alcohol (5.0 mL) was refluxed with selenium dioxide

(0.2g) under anhydrous condition for 48 hr. The
contents were filtered and the filtrate evaporated to
dryness. The residue was crystallized (2¢ was
crystallised from diethyl-ether : chloroform mixture,
while 2d was crystallised from methanol : chloroform
mixture) to give TLC pure products.

Results and Discussion

Antiinflammatory effect. Compounds 2a-d and
3a-e were evaluated for antiinflammatory activity. Of
all the compounds tested, 3d was found to be compa-
rable in activity with standard drug indomethacin
while 2d was second best in activity indicating that
the compounds having methoxyl group or methyl-
enedioxy moiety in the side phenyl ring are more ac-
tive than other substituents.

Antibacterial effect. Compounds 2a-d and 3a-e
were evaluated for in-vitro activity against S. aureus,
B. subtilis and E. coli. Compounds 2¢ and 3d, having
methoxyl group and a methylenedioxy moiety respec-
tively were found to be more active than the other
derivatives.

Acknowledgement

The authors are thankful to (late) Hakim Abdul
Hameed Saheb, Founder Chancellor, Jamia Hamdard
and Janab Abdul Mueed Saheb, President, Hamdard
National Foundation for providing the infrastructure
facilities for carrying out the research work. One of



1974

the authors, SMH is thankful to UGC for financial
assistance (award of SRF).

References

LV S ]

a) Gabor M, Sallai J, Szell T & Sipas G.Y, Acta Microbial
Acad Sci, 14, 1967, 41.

(b) Marrian D H, Russel P B & Todd A R, J Chem Soc, 1947,
1419.

(c) Lespagnol A, Lespagnol C, Lesieur D, Ca Zin M, Beerens
H & Romond C,ChimTher, 7, 1972, 365.

(d) Wurm G & Lachmann C, Arch Pharm, 307, 1974, 695.

(e) Genovese D, Conti C. Tomao P, Desideri N, Stein M.
Catone S & Fiore L, Antiviral Research, 27, 1995,123.

(f) Sonare S S & Vidhale N N, Asian J Chem, 6, 1994, 718.
Robak J & Gryglewski R J, Pol J Pharmacol, 48, 1996, 555.
Wu E S C, Cole TE, Davidson T A, Blosser ] C, Borreli A R,
Kinsolving C R & Parker R J, J Med Chem, 30, 1987, 788.

4

5

INDIAN J. CHEM., SEC B, AUGUST 2003

Foti M, Piatteli M, Baratta M T & Ruberto G, J Agric Food
Chem, 44, 1996, 497 ; C A, 124, 1996, 115705¢.

a) Ferrandiz M L & Alcaraz M ), Agents and Actions,
32,1991, 283.

(b) Panthong A, Kanjanapothi D, Tuntiwachwuttikul P,
Pancharaoen O & Reutrakul V, Phytomedicine, 1, 1994, 141.

(c) Herencia F, Ferrandiz M L, Ubeda A, Dominguez J N,
Charris J E, Lobo G M, & Alcaraz M I, Bioorg Med Chem
Lett, 8, 1998, 1169.

(d) Hsieh H K, Lee T H, Wang J P, Wang J 1 & Lin C N,
Pharm Res, 15, 1998, 39.

(e) Hsich H K, Tsao L T, Wang J P & Lin C N, J Pharm
Pharmacol, 52, 2000, 163.

Trave R, Gazz chem ital, 80, 1950, 502.

Winter C A, Risley E A & Nuss G W, Proc Soc Exp Biol
Med, 111, 1962, 544.

A. L. Barry, The antimicrobial susceptibility test: Principle
and practice, (Lea and Febiger, Philadelphia), 1976, 180-193.





