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Several new Il avoneslnavano nes and 5'-substituted-2'-hydroxy cha lcones have been synthesised through C laisen 
Schmidt condensa tion. 5-Chl oromethy l-2- hydroxy acetophe none I on condensa ti on with vari ous aromati c aldehydes yie lds 
chalcones 2a and 2b, which on cyc li sati on in presence of Se0 2 give correspond ing Ilavones 2c and 2d respec ti ve ly. 
Compound 3 is obtained from 1 by react ing with a- to luidine. Further condensa tion of 3 with di fferent aromatic aldehydes 
gives the corresponding chalconelnavonc de riva ti ves 3a-e. T he synthes ised Ilavono id deri vat ives are evaluated for their 
antiin fla mmatory activ ity on carrageenan induced paw edema in rats and in vir l"O anti bacterial ac ti vity. T he results have been 
encouraging. 

The fl avonoids have been reported to possess a wide 
rang~ of biological activities e.g. antimicrobial t

, 

antithrombotic2
, antihypertensive), antioxidant4 and 

antiinfl ammator/.5. The antiinflammatory effect that 
fl avonoids exhibit is due to their ability to prevent 
proinflammatory medi ator fo rmation2

.
5a by inhibi ting 

key enzy mes (cyclooxygenase, /ipooxygenase and 
phospholipase) in volved in the biosy nthesis of such 
med iators like prostaglandins. leukotrienes etc. 

Encouraged by the reported literature, we 
synthes ised some new fl avonoidal deri vati ves with 
substituents at 6-pos ition (position 6 in fl avo­
neslflavanones, while in chalcones thi s pos iti on is 
indicated at 5') in order to study their antiinflam­
matory and antibacteri al effect. 

The conven ient procedure fo llowed was the 
introduction of chloromethyl group in o-hydroxy­
acetophenone at position para to the hydroxy l group 
by the reported method!) to give 1. Its structure was 
confirmed on the bas is of m.p., lR , IHNMR and Mass 
spectral data (Table I). Further reac tions were carried 
out as per Scheme I. 

Claisen Schmidt condensati on of 1 with appro­
pri ate aldehydes gave 5'-ethoxy methyl-i-hydroxy 
chalcones 2a and 2b, which were cyc lised in presence 
of Se02 to yield corresponding fl avones 2c and 2d 
respecti vely as indicated by the presence of H-3 
signal as a singlet at 8 6.7 in IHNMR and change of 
the UV / Visible spectrum fro m chalcones type to 
flavo ne type (Table I). 

The chloromethyl derivati ve 1 was reacted with 0-

toluidine to give 3, which was further subjected to 

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

Antiinflammatory activity 
Antiinflammatory acti vity was tested by 

carrageenan induced paw edema method7 in rats. 
Male albino rats were used (1 20-1 60 gm) and were 
di vided into groups of six animals each. The standard 
(Indomethac in) and test compounds were 
admini stered orall y (20 mg/kg body weight) as 
suspension using 0.5% carboxy methylcellulose as 
suspending agent. Carrageenan was inj ected 
subcutaneously into the subpl antar region of left hind 
paw of all animals, 30 minutes after the test drugs and 
standard had been admini stered. The percentage 
inh ibition was observed 4 hr after admini stration of 
the tes t compound. The results have been presented in 
Table II . 

Antibacterial activity 
All the sy nthesised compounds were evaluated fo r 

in vitro anti bacterial acti vity against Staphylococcus 
aureus, Bacillus subtilis and Escherichia coli at a 
concentrati on of 100 /-lg/ml by cup plate method8 in 
meat peptone agar medium (Table II). orfl oxacin 
was used as standard reference drug. 

Experimental Section 
All melting points were recorded in a liquid 

paraffin bath in open capillary tu bes and are 
uncorrected. UV spectra were recorded in methanol 
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on Perkin Elmer UV!VIS spectrophotometer Lambda 
Bio 20. The NMR spectra were recorded on Bruker 
spectrospin DPX- 300 MHz instrument in CDCI) 
using TMS as an internal standard. The Mass spectra 
were recorded on lEOL lMS-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 I. 
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Comp R 
d 

2a 4-0CH, 

2b 3.4-0-CHr O-

2c 

2d 3',4'-0-CH2-
0-

3 

3a H 

3b 4'-OCH, 

3c 3.4(-OCH)h 
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Table (-Characteri za tion data of compounds synthesized 

m.p. (OC); 
y ield(%) 

94-95; 44.23 

Liquid mass ; 
74.78 

65 -67; 28.29 

IR (KBr/umax cm' \ UV (/0.. max/nm); IHNMR (0 ppm) and Mass (mlz ) data. 

3250 (b, OH), 1640 (C=O), 1580 (aromatic). 810 (C-CI str). 2.7 (5, CH) ), 4.6 (5, CH~ ) , 

7.05 (d , J=8 Hz, H-3), 7.6 (dd, .1=2,8 Hz, H- 4), 7.9 (d, J=2 Hz, H- 6), 12.8 (5, OH). 184/ 
186 (M+), 169, 149, t 3 1. 

1689 (C=O), 1639, 1607 (aromatic), 830 (p-disubstituted benzene). 225. 256, 370. 
IHNMR not recorded. 

3300 (b, OH), 1647 (C=O), 1577, 1605 (aromatic), 829. 260, 344, 375 . 1.27 (t, CHrCH~­

),3.57 (q, CHrCHr ), 4.48 (5, -O-CHr Ar), 6.05 (5, -0-CH2-0-) , 6.86 (d, J= 8 Hz, H- 5), 
7.0 (d, J= 8 Hz. H- 3'). 7. 16 (dd, }=2.8 Hz, H- 6), 7.2 (d. J=2 Hz, H-2). 7.48 (dd . .1=2,8 
Hz, H- 4'), 7.49 (d, .1= 16 Hz, H-a), 7.8 (d, J=2 Hz, H-6'), 7.85 (d, J=1 6 Hz, H-~) , 12.93 
(s,OH). 

126-30; 35.32 1647 (C=O), 1577. 1605 (aromatic), 829 (p- disubstituted benzene). 222, 258, 32 1. 1.26 
(t, HJC-C Hr ), 3.57 (q, H1C-CHr ), 3.9 (5 , -OCH,), 4.6 (5 , -O-CHr Ar), 6.7 (5, H-3), 7.0 
(d, .I= 8 Hz, H-3', 5'), 7.55 (m, H- 8), 7.73 (m, H- 7), 7.85 (d, }= 8 Hz, H-2' , 6') , 8. 15 (m, 
H-5). 

158-60; 35.71 

104-06; 70.7 1 

Liquid mass; 
22.30 

Liquid mass: 
13.67 

102-04: 44.29 

1641 (C=O), 1556 (aromatic), 855, 758. 2 10, 252.293,336. 1.26 (t, H.lC-C Hr), 3.57 (q, 
CH,-_CHr ), 4.59 (5, -O-CHr Ar), 6.07 (5. -0-CH2-0 -), 6.7 (5, 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, J= 2 Hz, 
H- 5). 

3450, 3200 (b, OH + NH), 1640 (C=O), 16 10, 1580, 1520 (aromatic), 780, 740. 2.1 (5, 

COCH,), 2.6 (s, Ar-CHJ)' 3.3 (5 , -NH), 4.3 (5, CH2), 6.5-7.2 (m. H-5', 3, 4, 5. 6), 7.5 (dd, 
J= 2,8 Hz. H-6'), 7.7 (d, J= 2 Hz, H-2'). 12.7 (5, OH). 255 (M+). 149. 120, 107.77. 

3400 (N H), 1690 (C=O). 1600, 1560 (aromatic). 750, 700 (monosubsti tuted benzene). 
242 inj7 . 324. 2. 18 (5, Ar-CHJ), 3.48 (m, 2H, H-3), 4.3 (5, CH2), 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 (N H), 1680 (C=O). 1600, 1560 (aromatic). 840 (p-disubstituted benzene). 760. 240, 
338.2.16 (5, Ar-CHJ). 3.78 (5. -OCH3). 3.5 (m, 2H. H-3). 4.33 (5 . 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-T, 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=O), 1600, 1550 (aromatic), 840, 755. 215, 244 
inj7, 379. 2.18 (s, Ar-CH.I), 3.95 (5, 2 x OCH)), 4.35 (5. CH2), 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- a). 7.52 (dd, J= 2,8 Hz. H- 6), 7.6 (d. 
J= 15 Hz, H - ~), 7.9 1 (d, J= 2 Hz, H- 6'), 12.89 (s. -OH). 

3d 3,4-0 -CHr O- 128-30; 16.47 3420, 3000 (OH + NH ), 1634 (chelated C=O), 1605, 1566 (aromatic), 84 1, 750. 259. 
295, 375. 2.1 8 (5, Ar-CH /), 4.36 (5, CH2), 4.7 (b, NH), 6.04 (5. -0-CH2-0 -). 6.65 (dd, J= 
2.8 Hz, H-6"), 6.74 (m. H-4"). 7.0 I (d . J= 8 Hz, H-5). 7. 12 (m. H- 3", 5". 2. 3'. 4'), 7.39 
(d, J= 15 Hz. H-a), 7.51 (dd, } = 2.8 Hz. H- 6). 7.82 (d. J= 15 Hz, H -~), 7.88 (d, J= 2 
Hz. H-6'). 12.80 (5, -OH). 387 (M+), 281 , 149.133.107. 77. 

3e L iquid mass; 3420, 3000 (OH + NH). 1634 (chelated C=O), 1600, 1560 (aromatic), 840, 750. 242, 
36.53 280,354. 2. 18 (s. Ar-CH,l). 4.36 (5. CH2), 4.7 (b, NH). 6.65 (d, }= 4 Hz, H- 3). 6.7 (t. J= 

4,5 Hz, HA), 7.0 (d, J= 8 Hz. H- 3'), 7. 15-7.4 (m, H-a, 3", 4", 5", 6"). 7.47 (d. J= 5 Hz, 
H-5), 8.05 (d,}= 15 Hz, H- ~), 7.53 (dd, J= 2,8 Hz, H-4'), I) 7.87 (d, J= 2 Hz, H- 6'), 
12.85 (5, OH) 

s-si nglet. d-doublet, t- triplet. m- multiplet. dt-doublet of triplet, dd- double doublet. 

Synthesis of N - (3' acetyl - 4' - hydroxybenzyl) -
o-toluidine 3. A mi xture of a- to luidine (0.0054-
mole), sodium bicarbonate (3,Og) and water (5.0g) 
were heated on a hot pl ate maintaining temperature 
between 90- \ 00 0c, To thi s hot mixture was added 1 
(0.0054 mole) in sma ll porti ons with co ntinuous 
stirrin g during a period o f 15 min St irring was 

continued for another 2 hI'. A so lid mass, which 
separated o ut , was fi ltered , washed with water and 
crys tallized fro m methanol to yie ld a pure crysta lline 
compound 3. 

Synthesis of chalconeslflavanones. A mi xture of 
substituted acetophenones 1 (0.0054 mole) or 3 
(0 .00392 mo le) , aromati c a ldehyde (equ imolar rati o) 



KHAN el al.: SYNTHESIS OF FLA VONOIDAL DERIVATIVES 1973 

Table II-Biological evaluation of the synthesised compounds 

Compd Antiinflammatory effect Antibacterial effect 
% Inhibition , four hours Diameter of zone of inhibition 
after oral administration (in mm) 

S. aureus B. subtilis E.coli 

2a 8.5 I 06 04 06 

2b 50.53 12 10 II 

2c 30.26 22 IS 16 

2d 57.10 17 12 14 

3a 21.27 07 

3b 23.40 17 10 12 

3c 43.62 08 02 

3d 65.80 22 12 13 

3e 29.78 12 10 II 

I ndomethaci n 71.60 xx xx xx 

Norfloxacin 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 3c, 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 res idue was repeatedly 
extracted with a mixture of diethyl-ether and 
petroleum ether (I : 4) in cold . All extracts were 
combined and concentrated to yield a red semi-so lid 
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 ( I : I) mixture, whereas 3d could be obtained 
as a solid mass after e lution with a petrol : benzene 
(7 : 3) mixture. All these compounds were found to be 
TLC pure. 

Synthesis of flavones 2c and 2d from chalcones 
2a and 2b respectively. A solution of 2a 
(0.00 18 mole) and 2b (0.002 1-mole) in dry isoamyl 
alcohol (5.0 mL) was refluxed with se lenium dioxide 

(0.2g) under anhydrous condition for 48 hr. The 
contents were filtered and the filtrate evaporated to 
dryness . The residue was crystallized (2c 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 acti vity. 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 2c and 3d, having 
methoxyl group and a methylenedioxy moiety respec­
tively were found to be more active than the other 
deri vati ves . 
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