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A series of substituted chromones were synthesized and characterized by spectral data. Some
of the synthesized compounds were tested for in-vitro antibacterial, antifungal and antioxidant
activity. Two compounds have shown very good antioxidant activity and some of the chromone
derivatives have exhibited moderate antibacterial and antifungal activity.
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INTRODUCTION

Chromones and other related ring systems, have several
interesting biological activities. In addition, chromones
are also interesting structural scaffolds and have for
example, been designed to be used as mimetics of short
peptides. The wide range of applications observed for
chromone derivatives and their potential use in drug
discovery implicates the importance of access to efficient
synthetic routes to such compounds.

According to the literature survey, chromone
compounds are associated with various physiological and
biological properties and thus, find important use in
medicine. Excessive calpain activation contributes to
serious cellular damage and has been found in many
pathological conditions.

Chromones derived from ketoamides showed very good
selective y — calpain inhibition [1]. 3-(1H-Tetrazol-5-yl)-
chromones have been found to show very good
antiallergic activity [2]. Substituted chromones have been
found to have coronary vasodilatory activity [3].
(Piperidinylalkoxy) chromones have been reported to

show antihistamine and antagonistic activity against
leukotriene-D, [4]. Substituted chromones have been
reported to show potential anticancer activity [5].
Lockhart et al reported the central stimulant activity of 3-
chromonanamine derivatives [6].

A series of sulfonamide derived chromones, previously
reported as inhibitors of carbonic anhydrase, have been
found to show in vitro antibacterial and antifungal activity
[7]. Chromones having heterocyclic substituents at the 2-
position have been reported to possess anti-bacterial and
antifungal activities and also found to exhibit good
phosphodiesterase-IV  inhibition activity and some
chromones have potential HIV-integrase inhibition
activity [8]. Owing to the biological importance of
chromones, we herein, report the synthesis and biological
testing of some chromones.

RESULTS AND DISCUSSION

In the present work, substituted benzaldehydes 1 were
treated with 2'-Hydroxyacetophenone 2 in presence of
NaOH in MeOH at reflux temperature to yield the
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corresponding chalcone 3, which on treatment with H,O,
and NaOH in MeOH by Algar Flynn Oymanda (AFO)
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Compounds 4 were further substituted at the hydroxy
position by various alkyl halide and arylsulfonyl halide
derivatives using base (viz K,CO;) and DMF.

The structures of the compound 4 were confirmed by
spectral techniques (ms, ir and '"H nmr). In the 'H nmr
spectra, OH proton resonance of 4a was observed at 9.73
0 as a singlet and its ir stretching band appeared at 3258
cm’'. Compound 4a showed a singlet at 3.80 & due to the
methoxy group and a triplet corresponding to piperazine
at3.50and 3.7 .

Compound 4a was treated with 3,5-dimethyl-
benzenesulfonyl chloride in the presence of K,CO; in
DMF to get 5b. The "H nmr spectra of 5b showed singlet
of methoxy at 3.83 9, singlet of two methyl groups at 2.24
0 and triplet of piperazine at 3.12 0 and 344 O

reaction [9,10] produced the corresponding 3-hydroxy respectively. The structural data of all chromone
chromone 4. derivatives is shown in Table 1.
Tablel
Structure of Synthesized Chromones
(0]
Ry O~g,
0" R,

M.P. Yield

Compd. R, R, R, 0°C) in %
4a H H 97 80
5a 4-trifluoromethoxy benzenesulfonyl H 168 77
5b N/\ o~ 3,5- dimethyl benzenesulfonyl H 210 55
5c K/ N \© 4-N-acetyl benzenesulfonyl H 142 65
4b H Br 174 85
5d 4'-methyl-1,1'-biphenyl-2-carbonitrile H 187 45
5e N /\ N,N-dimethyl acetamido Br 176 62
5f LUNNG -CH,-CH,-OPh Br 153 78
59 | 2 4 — difluorobenzyl H 173 48
5h Cyclohexyl methyl H 158 59
4c H H 128 88
5i O Biphenyl sulfonyl H 125 84
5] O _ 3,5-difluoropheny! sulfonyl H 163 78
5k 0 4-N-acetyl benzenesulfonyl H 243 79
4d H H 169 88
5 O 2.4 - difluorobenzyl H 178 55
5m O 4'-methyl-1,1'-biphenyl-2-carbonitrile H 195 48
5n - CH,COOH Br 217 65
50 -CH,-CH,-OPh Br 155 75
4e H H 115 90
5p O Cyclohexyl methyl H 127 74
5q O 3.5 —difluorobenzyl H 159 72
4f H H 185 64
5r o) ~"0 N,N-dimethyl acetamido H 189 88
5s Ethyl H 184 78
5t )¢ CH(COOH), H 176 61

J
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Antioxidant activity. The antioxidant activity of the test
compounds was determined by DPPH method using L-
ascorbic acid (antioxidant agent) as a positive control.
Amongst the compounds screened for antioxidant activity, 4a
and 5k show 91.7% and 89.2% antioxidant activity
respectively at 200 pg/mL concentration as shown in Table 6.

Antimicrobial. The in vitro antimicrobial activity of
test compounds was assessed against 24 hr cultures of
several selected bacteria and fungi. The bacteria used
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were Escherchia coli, Staphylococcus aureus, and
Streptococcus faecium; the fungi used were Candida
albicans, Candida krusei and Aspergillus fumigatus.

The antimicrobial activity was performed by agar
diffusion method at 1 mg/mL concentration in DMSO.
Nutrient agar and potato dextrose agar were used to culture
the bacteria and fungi respectively. Fluconazole and
Vancomycin were used as the standard for the evaluation of
antibacterial and antifungal activities respectively.

Table2
Compound Elemental Analysis Compound Elemental Analysis
Calcd % (Found %) Calcd % (Found %)
C H N C H N
4a 72.88 5.65 6.54 5h 75.13 6.71 8.48
(72.86) (5.64) (6.52) (75.11) (6.69) (8.46)
b 60.26 421 8.78 5 71.90 4.15
(60.24) (4.20) (8.76) (71.88) (4.14)
ac 7546 443 5 63.16 326
(75.44) (443) (63.14) (3.26)
4d 80.24 449 5K 6523 4.11 272
(80.22) (4.48) (65221) (4.10) (2.72)
e 81.64 4.17 5 76.36 4.12
(81.62) (4.18) (76.34) (4.11)
4 7293 5.13 5m 83.15 4.59 277
(7291) (5.12) (83.14) (4.60) 2.77)
5a 60.73 4.17 429 5n 6122 3.35
(60.71) (4.16) (4.28) (61.20) (3.35)
5p 68.44 541 4.69 50 67.85 4.12
(68.43) (540) (4.68) (67.84) (4.11)
6527 499 6.72 8292 6.03
5¢ (65.25) (4.98) (6.70) 5p (82.90) 601)
54 7727 5.12 9.49 5q 77.58 391
(77.25) (5.10) 947) (77.57) (3.90)
e 59.69 4.83 9.94 5 70.58 558 235
(59.67) (4.82) (9.92) (70.56) (5.57) (2.35)
5f 6422 472 7.02 5s 73.59 5.61
(64.20) (4.71) (7.02) (73.57) (5.60)
5g 70.85 4.79 8.00 5t 66.66 461
(70.84) (4.78) (7.98) (66.65) (4.60)
Table3
Compound IR Spectral data Mass
(cm™) '"Hnmr 8 (ppm) M*
1680, 8 3.51-3.53 (t, 4H), 3.74 (t, 4H), 3.80 (s, 3H), 6.90-7.03 (m, 5H), 7.08-7.12 (d, 2H),
4a 2829, 7.30-7.38 (t, 1H), 7.59-7.63 (s, 1H), 7.68-7.74 (d, 1H), 8.03-8.08 (d, 1H), 8.38-8.39 (d, 428
3258 1H),9.73 (s, 1H)
1595, 8344 (t, 4H), 3.65 (t, 4H), 6.65-6.68 (t, 1H), 6.73 (t, 2H), 6.87-6 .91 (d, 2H), 6.96-6.99
4b 1670, (t, 1H), 7.55-7.58 (d, 1H), 7.72-7.75 (d, 1H), 791 (s, 1H), 8.14 (d, 1H), 8.62-8.65 (d, 478
3555 1H),9.73 (s, 1H).
1596, 83.90-3.93 (s, 3H), 7.151-7.195 (dd, 1H), 7.34-7.38 (t, 2H), 7.67-7.74 (q, 3H), 7.85-7.89
¢ 1680, (t,2H), 8.05-8.09 (d, 1H), 8.52-8.54 (d, 1H), 9.04 (s, 1H) 318
2829,
3255
1596, §7.22-7.30 (m, 5H), 7.40-7.53 (dd, 4H), 8.11-8.25 (d, 4H), 9.07 (s, 1H)
4d 1670, 314
3560
1340, 8 7.10-7.17 (q, 2H), 7.44- 748 (d,1H), 7.54-7.61 (t, 3H), 7.73-7.75 (dd, 1H), 8.15-8.16
de 1596, (t,2H), 8.22-8.27 (d, 2H), 8.45-8.49 (d, 1H), 8.69 (s, 1H), 9.09 (s, IH) . 338
1670,
3564
1250, 0 4.23-4.37 (t, 4H), 443-4.49 (t, 4H), 6.43 -647 (t, 1H), 6.74-6.78 (d, 1H), 6.91-7.01
4f 1679, (m, 4H), 7.16-7.18 (d, 2H), 7.29-7.48 (m, 5H), 7.84-7.86 (d, 1H), 7.89-791 (d, 1H), 510
3569 7.98-8.11 (dd, 2H),9.73 (s, 1H)
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Compound

ba

5b

5c

5d

5e

5f

59

5h

5

5

Compound

5k

5

5m

5n

50

IR
(em™)

1680,
2829,
1030,
1675,
1030,
2882,
2951
1030,
1598,
1692,
2836,
3277
1598,
1726,
2245
1666,
1726,
2844,
2924
1604,
1705,
2960
1233,
1600,
2840,
2940
1596,
1726,
2851,
2936
1027,
1656,
2839
1134,
1560,
1648,
2627,
2920

IR
(em™)

1028,
1627,
1696
1233,
1600,
1726
1233,
1600,
1726,
2245
1598,
1758,
2865,
2913
1605,
1807,
2865
2913
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Table4

Spectral data
"H nmr 6 (ppm)

3.09-3.10 (t, 4H), 3.52-3.53 (t, 4H), 3.80 (s, 3H), 6.88-6.90 (m, 4H), 6.92-6.99 (d,
3H), 7.02-7.05 (d, 2H), 736 (d, 1H), 742 — 744 (d, 1H), 7.52 — 7.54 (d, 1H), 7.63-
7.79 (d, 1H), 7.85 — 7.92 (m, 2H), 8.06- 8.07 (d, 1H).

2.24 (s, 6H), 3.12 (s, 4H), 3.4 (s, 4H), 3.83 (s, 3H), 6.86 (d, 3H), 6.94-6.99 (m, 4H),
7.20-7229 (t,2H), 7.59 (m, 3H), 7.77-7.86 (dd, 2H), 8.08 (d, 1H).

3.09- 3.10 (t, 4H), 3.39 (s, 3H), 3.53 -3.60 (t, 4H), 3.80-3.82 (s, 3H), 6.85 -6.87 (d,
1H), 6.90-6.94 (t, 2H), 7.10-7.12 (d, 1H), 7.49 (s, 1H), 7.52-7.56 (t, 2H), 7.58- 7.65
(q,3H),7.72-7.78 (q, 3H), 7.84-7.88 (t, 2H), 8.06-8.08 (d, 1H), 9.73 (s, 1H),

8345347 (t, 4H), 3.64-3.66 (t,4H), 5.15-5.16 (s, 2H), 7.10-7.13 (d, 2H), 7.44-7.58
(m, 13H),7.78-7.82 (m, 5H).

8 2.81-2.82 (s, 3H), 2.90 (s, 3H), 3.39-3.54 (t, 4H), 3.65-3.68 (t, 4H), 4.87 (s, 2H),
6.58-6.66 (t, 1H), 6.86-6.89 (d, 1H), 7.04-7.08 (d, 2H), 7.55-7.59 (t, 1H), 7.75-7.79 (d,
1H), 7.94-7.97 (dd, 1H), 8.12-8.15 (m, 2H), 8.20-8.24 (d, 2H).

8 3.40-3.45 (t, 4H), 3.63-3.65 (t, 4H), 4.17-4.19 (t, 2H), 4.39- 4.41 (t, 2H), 6.66- 6.69
(t, 1H), 6.84-6.89 (m, SH), 6.97-7.01 (d, 2H), 7.20-7.26 (t, 2H), 7.56-7.60 (t, 1H),
7.71-7.76 (d, 1H), 7.92-7.95 (dd, 1H), 8.10-8.14 (q, 3H)

8344 - 347 (t, 4H), 3.66-3.68 (t,4H), 5.09-5.14 (s, 2H), 6.67-6.70 (q, 1H), 6.90-6.92
(d, 1H), 7.00-7.07 (m, 3H), 7.13-7.18 (m, 2H), 7.48-7.52 (t, 2H), 7.56-7.60 (m, 1H),
7.73-7.76 (d, 1H), 7.79-7.82 (t, 1H), 7.93-7.95 (d, 2H), 8.10-8.16 (q, 1H)

$0.87-.90 (m, 1H), 1.04-1.10 (t, 2H), 1.20-1.39 (m, 2H), 1.73-1.76 (d, 3H), 1.83-1.90
(d, 2H), 3.47-3.56 (t, 4H), 3.73-3.79 (t, 4H), 3.84-3.89 (d, 1H), 5.32 (s, 2H), 6.69-6.73
(m, 3H), 6.91-6.98 (m, 1H), 7.00-7.13 (d, 2H), 7.35-741 (t, 1H), 7.52-7.60 (t, 2H),
7.64-7.68 (t, 1H), 8.10-8.15 (d, 1H), 8.25-8.27 (m, 1H)

83.73 (s, 3H), 7.03 (d, 1H), 7.08-7.11 (s, 2H), 7.24 (s, 2H), 7.27-7.36 (dd, 2H), 7 44-
745 (t, 3H), 7.59-7.63 (d, 2H), 7.66-7.73 (s, 2H), 7.78-7.80 (d, 1H), 7.83-7.88 (d,
1H),7.91-7.95 (t, 1H), 8.14-8.18 (d, 1H), 8.22-8 24 (s, 1H)

3.88-3.94 (s, 3H), 7.12 — 7.13 (t, 1H), 7.14-7.17 (dd, 1H), 7.33 (d, 2H), 7.58-7.62
(t, 1H), 7.75-7.77 (dd, 1H), 7.81 (s, 1H), 7.83-7.91 (q, 3H), 7.93-7.95 (t, 1H), 8.14-
8.16 (dd, 1H), 8.25 (s, 1H).

Table5

Spectral data
"H nmr 6 (ppm)

82.03 (s, 3H), 3.93 (s, 3H), 7.17-7.20 (dd, 1H), 7.25- 7.28 (d, 2H), 7.30- 7.30 (s, 1H),
7.44-746 (d, 2H), 7.57-7.61 (t, 1H), 7.70-7.78 (m, 3H), 7.81-7.83 (d, 1H), 7.89-7.93
(t, 1H), 8.13-8.14 (d, 2H)

85.19 (s, 2H), 6.96 (t, 1H), 7.06-7.16 (m, 3H), 7.32-7.33 (t, 1H), 7.43-7.46 (m, 2H),
7.48-7.56 (m, 2H), 7.58 (s, 1H), 7.75-7.85 (d, 2H), 7.85-7.87 (t, 1H), 8.00-8.02 (d,
1H), 8.15-8.18 (dd, 1H), 8.31 (s, L H)

8521 (s, 2H), 741-743 (q, 1H), 7.45-7.46 (d, 2H), 7.49-7.55 (d, 3H), 7.57-7.61 (t,
3H), 7.70-7.78 (m, 3H), 7.80-7.83 (d, 2H), 7.85-7.90 (d, 3H), 7.95-7.97 (d, 1H), 8.13-
8.15 (d, 2H), 8.19-8.20 (d, 1H)

5 4.87-4.95 (s, 2H), 7.42-746 (t, 1H), 7.51-7.55 (t, 2H), 7.79-7.81 (d, 2H), 7.82-7.85
(d, 1H), 7.88-7.90 (d, 2H), 8.00-8.03 (dd, 1H), 8.17-8.18 (d, 1H), 8.27-8.32 (d, 2H),
1135 (bs, 1H)

8 4.20-4.22 (t, 2H), 4.50-4.52 (t, 2H), 6.83-6.85 (d, 2H), 6.87-691 (t, 1H), 7.21-7.24
(t, 2H), 7.42-7 45 (t, 1H), 7.50-7.54 (t, 2H), 7.71-7.73 (d, 2H), 7.78-7.81 (t, 2H), 7.83
(s, 1H), 8.00-8.02 (dd, 1H), 8.18-8.19 (d, 1H), 8.26-8.28 (d, 2H)

Mass
M+
652

596

625

590

563

598

525

495

534

494

Mass
M+

515

440

505

451

513
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Table5 (continued)

Compound IR Spectral data Mass
(cm™) "H nmr 6 (ppm) M*

1196, 6 0.44 - 050 (m, 1H),0.59 - 0.77 (m, 4H), 1.07-1.10 (d, 2H), 1.18-1.21 (d, 1H), 1 44-

5p 1250, 146 (d, 3H), 3.82-3.84 (d, 2H), 7.10-7.17 (q, 2H), 7.44- 748 (d, 1H), 7.54-7.61 (t, 434
1604, 3H), 7.73-7.75 (dd, 1H), 8.15-8.16 (t, 2H), 8.22-8.27 (d, 2H), 8.45-8.49 (d, 1H), 8.69
1696, (s, 1H).
1250, 8 5.19 (s, 2H), 6.36-6.40 (t, 1H), 6.66-6.72 (t, 1H), 7.16-7.20 (t, 1H), 7.31-7.36 (m,

5q 1604, 2H), 7.46-7.50 (t, 2H), 7.54-7.58 (t, 2H), 7.60-7.64 (t, 1H), 7.73-7.75 (d, 1H), 8.11- 464
1696, 8.16 (q,3H), 8.38-8.42 (d, 1H), 8.68 (s, 1H).
1592 1666  § 2.83-2.84 (s, 3H), 2.95-2.97 (s, 3H), 4.32-4.35 (t, 4H), 4.40-4 43 (t, 4H), 4.94-4.95

5r 28742928 (s, 2H), 6.65-6.86 (dd, 1H), 6.76-6.78 (d, 1H), 6.90-7.03 (m, 8H), 7.29-7.33 (m, 4H), 595

7.39-747 (m, 1H), 7.66-7.77 (dd, 1H), 7.82-7.86 (d,1H)

1040, 0 1.25-1.28 (t, 3H), 4.03-4.09 (q, 2H), 4.32-4.34 (t, 4H), 4.40-4 42 (t, 4H), 6.67-6.70

5s 1250, (dd, 1H), 6.78-6.79 (d, 1H), 6.93-7.03 (m, 7H), 7.27-7.33 (m, 4H), 7.37-7 42 (m, 2H), 538
1679 7.69-7.76 (q,2H)
1218, 8 4.23-4.40 (m 8H), 5.51-5.57 (s,1H), 6.50-6.51 (d, 1H), 6.63 (s, 1H), 6.73-6.99 (m,
1598, 7H), 7.09-7.11 (d, 1H), 7.19-7.23 (t, 2H), 7.26-7.30 (t, 2H), 7.34-7.36 (d, 1H), 7.42-

5t 1671, 744 (t,1H),7.97-799 (d, 1H), 11.30 (bs, 2H) 612
1728,
2932

Table6

% Antioxidant Activity of Compounds

Compound Concentration in yg/mL
200 100 50

L -ascor bic acid 98.56 97.09 88.26
4a 91.86 93.77 88.26
5n 27.19 38.19 30.51
5k 89.15 74.59 53.20
5t 38.76 32.83 26.65
5] 0.71 051 0.11
50 0.24 0.12 0.09

Table7

Anti-bacterial and Anti-fungal Activity of Compounds

Sr.No. Sample No. Concentration Fungal Models Bacterial Models
(ug/mL) C. A. fumigatus C.krusei S aureus E. coli S faecium

albicans ATCC GO3 MRSA ESS VRE 323

ATCC 16424 Fluco® E710 2231

14503
1 4a 100 10 12 8 10 14h 12
2 5a 100 10h 8 12 12 8 14
3 5b 100 12 10h 8 10 14 12h
4 5c 100 8h 12 12 12h 12 14
5 5e 100 16 10 12 10 12 14h
6 5f 100 12 10 nil 12 10 12
7 59 100 16 12 10 14 12 10
8 5i 100 12 10 nil 12 10 10h
9 5] 100 10 16 12 10 8 10
10 5k 100 10 14 8 12h 14 10
11 5n 100 14 12 8 10 14h 12
12 50 100 12h 10 12 14 14 10
13 5r 100 12 10 10 12h 12 14
14 5s 100 14 10 12 12 14h 12
15 5t 100 12h 10h 8 14vh 10 10
16 Fluconazole 10 pg / disc 24h 20h 18 NA NA NA
17 Vancomycin 20 ug / mL NA NA NA 15 15 16

All compounds were dissolved in DMSO and tested at 1 mg/mL concentration. In each well 50 ul sample was loaded. The zone of inhibition is
expressed as the diameter of zone in mm.
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The activity is reported by measuring the diameter of
the inhibition zone in mm. Amongst the compounds
screened, 5], 5k and 5s have shown good activity against
some of the fungi and 5a, 5c, 5e and 5r have shown very
good activity against some of the bacterial strains. The
results are summarized in Table 7.

Chromones with arylsulfonyl linkage at R3 and phenyl-
4-pyridin-2-ylpiperazine, 1-(2-methoxyphenyl)-4-phenyl-
piperazine and 24-bis (2-phenoxyethoxy)benzene at R1
showed good antimicrobial activity. While compounds
with the anthracene group at R1 did not show any activity.

EXPERIMENTAL

All recorded melting points were determined in open capillary
and are uncorrected. IR spectra were recorded on Perkin-Elmer
FTIR spectrophotometer in KBr disc. The 'H nmr spectra were
recorded on a 400 MHz spectrophotometer in DMSO-dg as a
solvent and TMS as an internal standard. Peak values are shown
in & ppm. Mass spectra were obtained by Waters mass
spectrometer.

General procedure for the preparation of 3-hydroxy
chromone (4a-f). Compound 3 (0.01 mole) was dissolved in
MeOH (25 mL), with 25 mL water and NaOH (0.03 mole) and
then 5 mL of H,0, was slowly added to the reaction mixture.
The reaction mixture was stirred at room temperature for 8 hrs,
and then poured into ice water. The solid obtained was separated
by filtration and crystallized with alcohol. The compounds
synthesized by the above procedure are listed in Table 1 and
their characterization data is given in Table 2 and 3.

General procedure for the preparation of 5 (d-h, I-t).
Equimolar amounts of (0.01 mole) 3-hydroxychromone (4) and
the approporate alkyl halide were taken in DMF with (0.03
mole) K,CO; at room temperature. The reaction mixture was

M. Rode, R. C. Gupta, B. K. Karale and S. S. Rindhe
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heated at 80°C for 6 hours. After completion of the reaction,
the contents were cooled to room temperature and poured into
ice water. The solid obtained was separated by filtration and
dried under vacuum. It was purified by column chromatography
using 1% MeOH in DCM. The compounds synthesized by the
above procedure are listed in Table 1 and their characterization
data is given in Table 2, 4 and 5.

General procedure for the preparation of 5 (a-c, i-k).
Equimolar amount of (0.01 mole) 3-hydroxychromone (4) and
arylsulfonyl chloride were taken in DMF with (0.03 mole) K,CO,
at room temperature. The reaction mixture was stirred at room
temperature for 8 hours. After completion of the reaction, the
contents were poured into ice water. The solid obtained was
separated by filtration and dried under vacuum. It was purified by
column chromatography using 1% MeOH in DCM. The
compounds synthesized by the above procedure are listed in Table
1 and their characterization data is given in Table 2, 4 and 5.

REFERENCES

[1] Lee, K. S.; Lee, Y. S.; Bioorganic and Medicinal Chemistry
Letters 2005, 15, 2857.

[2] Nohara, A.; Kuriki, H.; Saijo, T.; J. Med. Chem. 1977, 20,
141.

[3] Bariana,D.S.;J. Med. Chem. 1969, 12, 5,927.

[4] Zhang, M.; Wada, Y.; Sato, F.; Timmerman H.; J. Med.
Chem. 1995, 38, 2472.

[S] Donnelly, D.; Geoghegan, R.; Wheeler, T. S.; J. Med. Chem.
1965, 8, 872.

[6] Lockhart, I. M.; and Foard S. A.; J. Med. Chem., 1972, 15,
863.

[7] _Chohan, Z. H.; _Shaikh, A. U.; and _Supuran, C. T.; J.
Enzyme Inhib. Med. Chem. 2006, 21, 741.

[8] Mateeva, N. N.; Kode, R.N;
Heterocyclic.Chem. 2002, 39, 1251.

[9]1 Algar,J.; Flynn,J. P.; Proc. Roy. Irish. Acad. 1934,42B, 1.

[10] Oyamada,B.;J. Chem. Soc. Japan, 1934, 55, 1256.

Redda, K. K. J.



