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Introduction 

  The s-triazine based chalcones and their derivatives have 

their own importance in heterocyclic chemistry due to their good 

biological activities. The  presence  of  a  reactive  α,  β  

unsaturated  keto  function  in  chalcones  is  found  to  be  

responsible  for  their antimicrobial  activity [1]. In  recent  years  

a  variety  of  chalcones  have  been  reviewed  for  their  

anticancer  chemoprevenive  and  mutagenic  as  well  as  

antiviral,  insecticidal  and  enzyme  inhibitory  properties [2,3]. 

A  number  of  chalcones  having  hydroxy,  alkoxy  groups  in  

different position  have  been  reported  to  possess  antibacterial 

[4],  antiulcer [5], antifungal [6], antioxidant [7],  vasodilatory 

[8],  antimitotic [9],  antimalarial  [10] and antileshmanial [11] 

activities etc… . Pyrazolines  are  well  known  and  important  

nitrogen-containing  5-membered  heterocyclic  compounds and 

various methods have been worked out for their synthesis. 

Numerous pyrazoline derivatives  have  been  found  to  possess  

considerable  biological  activities,  which  stimulated  the 

research  activity  in  this  field.  They  have  several  prominent  

effects,  such  as  cerebroprotective  [12],  cardiovascular [13-

14],  Parkinson  & Alzheimer  [15] and  antiamoebic  properties  

[16]. Nitrogen heterocycles have received a great deal of 

attention in the literature as a result of their role as 

pharmacophores of great historical significance. which are those 

annelated to a pyrimidine ring, are of paramount importance 

because of their wide range of biological [17] and 

pharmaceutical applications (i.e.,bronchodilators, vasodilators) 

and their antiallergic, cardiotonic, antihypertensive and 

hepatoprotective activities [18]. Some of them have shown 

properties as antitumour, antibacterial, analgesic and CNS 

depressants [19] activities etc… . In continuation of our work 

[20-24], the scope for further studies on chalcones and its 

derivatives, we herein report some novel chalcones (6a-f), acetyl 

pyrazolines (7a-f) and aminopyrimidines (8a-f). The synthesised 

compounds were ascertained from spectral analysis. 

 

Materials and Methods 

All the melting points were determined in an open capillary 

and are uncorrected. The IR spectra were recorded on Perkin-

Elmer 237 spectrophotometer. 
1
H NMR spectra on a Varian 

Gemini 400 MHz spectrometer with CDCl3 as a solvent  and 

TMS as internal reference. The chemical shifts are expressed in 

parts per million (ppm) downfield from the internal standard and 

signals are quoted as s (singlet), d (doublet) and m (multiplate). 

Thin Layer Chromatography (TLC) analytical separation was 

conducted with Silica Gel 60 F-254 (Merck) plates of 0.25mm 

thickness eluted with visualized with UV (254nm) or iodine to 

check the purity of the synthesised compounds . 

General procedure for the compounds (3), (4) and (5). 

compounds (3), (4) and (5) werw  prepared by the reported 

method [25] 

Preparation of 2-4 bis (tetrahydro- 1,4-oxazine) 6- [4'- { 3''-( 

3'''-methoxyphenyl ) -2''-propenon-1''-yl } phenyl amino ]-s-

triazine (6a). 

Compound (5) (0.01 mole) was dissolved in DMF (30 ml) 

and  3-methoxybenzaldehyde (0.01 mole) ware added to it. Then 

solution of KOH (5 ml of 40%) was added to the reaction 

mixture with constant stirring at room temperature. The progress 

of the reaction was monitored on TLC plate. After completion, 

the reaction mixture was poured into crushed ice and neutralise 

with HCl. The product separated out was filtered, washed with 

water and dried. The product separated out was filtered, washed 

with water, dried and recrystallised from alcohol.  

Similarly, the remaining compounds (6b-f) were prepared 

by this method. Their physical data are given in Table-1 

Compound (6a) : IR (KBr) cm
-1

: 1649 (-C=O), 1220 (C-O-C, 

ether), 806 (C-N, s-triazine), 786 (=CH). 
1
H NMR (CDCl3) : 

3.52 (t, 8H, oxazine ring ), 3.63 (t, 8H, oxazine ring ), δ 3.92 (s, 

3H, m-OCH3),  δ 6.70 (s, 1H, -NH), δ 7.1 - 7.8 (m, 8H, Ar-H), δ 

8.40 (d, lH, -CO-CH=), δ 8.7 (d, 1H, Ar-CH=). Anal. Calcd. for 
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C27H30N6O4 : C, 64.53; N, 16.72; H, 6.01 Found : C, 64.35; N, 

16.55; H, 6.00%. 

Compound (6b) : IR (KBr) cm
-1

: 1639 (-C=O), 1545 (C-NO2), 

1250 (C-O-C, ether), 801 (C-N, s-triazine), 797 (=CH). 
1
H NMR 

(CDCl3) : 3.42 (t, 8H, oxazine ring ), 3.55 (t, 8H, oxazine ring ), 

δ 6.77 (s, 1H, -NH), δ 7.2 - 7.8 (m, 8H, Ar-H), δ 8.33 {d, lH, -

CO-CH=), δ 8.62 (d, 1H, Ar-CH=). Calcd. for C26H27N7O5 : C, 

60.34; N, 18.95; H, 5.25 Found : C, 60.30; N, 18.55; H, 5.28%. 

Compound (6c) : IR (KBr) cm
-1

: 1619 (-C=O), 1234 (C-O-C, 

ether), 809 (C-N, s-triazine), 820 (=CH). 
1
H NMR (CDCl3) : 

3.39 (t, 8H, oxazine ring ), 3.50 (t, 8H, oxazine ring ), δ 3.89 (s, 

6H, m-OCH3), δ 4.09 (s, 3H, p-OCH3),  δ 6.70 (s, 1H, -NH), δ 

7.1 - 7.8 (m, 7H, Ar-H), δ 8.23 (d, lH, -CO-CH=), δ 8.52 (d, 1H, 

Ar-CH=). Anal. Calcd. for C29H34N6O6 : C, 61.91; N, 14.94; H, 

6.09 Found : C, 61.94; N, 14.95; H, 6.02%. 

Compound (6d) : IR (KBr) cm
-1

: 1638 (-C=O), 1259 (C-O-C, 

ether), 800 (C-N, s-triazine), 793 (=CH), 594 (-C-Br). 
1
H NMR 

(CDCl3) : 3.45 (t, 8H, oxazine ring ), 3.60 (t, 8H, oxazine ring ), 

δ 6.57 (s, 1H, -NH), δ 7.0 - 8.1 (m, 8H, Ar-H), δ 8.41 {d, lH, -

CO-CH=), δ 8.81 (d, 1H, Ar-CH=). Anal. Calcd. for 

C26H27BrN6O3 : C, 56.63; N, 15.24; H, 4.93 Found : C, 56.60; N, 

15.21; H, 4.91%. 

Compound (6e) : IR (KBr) cm
-1

: 1622 (-C=O), 1244 (C-O-C, 

ether), 806 (C-N, s-triazine), 802 (=CH), 786 (C-Cl). 
1
H NMR 

(CDCl3) : 3.39 (t, 8H, oxazine ring ), 3.50 (t, 8H, oxazine ring ), 

δ 6.70 (s, 1H, -NH), δ 7.1 - 7.8 (m, 13H, Ar-H), δ 8.23 (d, lH, -

CO-CH=), δ 8.52 (d, 1H, Ar-CH=). Anal. Calcd. for C32H32N6O4 

: C, 68.07; N, 14.88; H, 5.71 Found : C, 68.05; N, 14.80; H, 

5.73%. 

Compound (6f) : IR (KBr) cm
-1

: 1682 (-C=O), 1257 (C-O-C, 

ether), 802 (C-N,  s-triazine), 818 (=CH). 
1
H NMR (CDCl3) : 

3.29 (t, 8H, oxazine ring ), 3.30 (t, 8H, oxazine ring ), δ 6.70 (s, 

1H, -NH), δ 7.1 - 7.9 (m, 7H, Ar-H), δ 8.29 (d, lH, -CO-CH=), δ 

8.50 (d, 1H, Ar-CH=). Anal. Calcd. for C24H26N6O4 : C, 62.33; 

N, 18.17; H, 5.66 Found : C, 62.35; N, 18.20; H, 5.69%. 

Preparation of 2,4-bis-(tetrahydro-1,4-oxazine)-6-[4''-{1''-

acetyl-5''-(3'''-methoxyphenyl)-2''-pyrazoline-3''-yl} 

phenylamino]-s-triazine  (7a) 

Compound (6a) (0.01 mol) in minimum amount of glacial 

acetic acid and hydrazine hydrate (0.015 mol, 0.75g) ware 

refluxed for 4 hours. The progress of the reaction was monitored 

on TLC plate. After completion, the reaction mixture was cooled 

and poured into crushed ice and the product separated out was 

filtered, washed with water and recrystallised from alcohol to 

give (7a). 

Similarly, the remaining compounds (7b-f) were prepared 

by this method. Their physical   data are given in Table-1 

Compound (7a) : IR (KBr) cm
-1

: 3272 (-NH), 1650 (C=O), 

1613 (C=N, pyrazoline moiety), 1039 (C-O-C). 
1
H NMR 

(CDCl3) δ ppm : δ 2.5 (s, 3H, -COCH3), 3.0 (d, 1H, -CHa-CH-), 

3.6 (d, 1H, -CHb-CH-),  δ 3.58 (t, 8H, oxazine ring), δ 3.78 (t, 

8H, oxazine ring), 3.7 (s, 3H, m-OCH3), 5.8 (dd , 1H, -CH-

CH2), 6.8 to 7.8 (m, 9H, 8Ar-H and 1-NH). Anal. Calcd. for 

C29H34N8O4 : C, 62.35; N, 20.06; H, 6.13 Found : C, 62.32; N, 

20.04; H, 6.11%. 

Compound (7b) : IR (KBr) cm
-1

: 3275 (-NH), 1640 (C=O), 

1610 (C=N, pyrazoline moiety), 1075 (C-NO2), 1045 (C-O-C). 
1
H NMR (CDCl3) δ ppm : δ 2.5 (s, 3H, -COCH3), 3.0 (d, 1H, -

CHa-CH-), 3.6 (d, 1H, -CHb-CH-), δ 3.58 (t, 8H, oxazine ring), 

δ 3.78 (t, 8H, oxazine ring), 5.8 (dd , 1H, -CH-CH2), 6.8 to 7.8 

(m, 9H, 8Ar-H and 1-NH). Anal. Calcd. for C28H31N9O5 : C, 

58.63; N, 21.98; H, 5.45 Found : C, 58.60; N, 21.94; H, 5.43%. 

Compound (7c) : IR (KBr) cm
-1

: 3260 (-NH), 1666 (C=O), 

1611 (C=N, pyrazoline moiety), 1032 (C-O-C). 
1
H NMR 

(CDCl3) δ ppm : δ 2.5 (s, 3H, -COCH3), 3.0 (d, 1H, -CHa-CH-), 

3.4 (d, 1H, -CHb-CH-), δ 3.58 (t, 8H, oxazine ring), δ 3.60 (t, 

8H, oxazine ring), 3.7 (s, 6H, m-OCH3), 3.79 (s, 3H, p-OCH3), 

5.8 (dd , 1H, -CH-CH2), 6.8 to 7.8 (m, 7H, 6Ar-H and 1-NH). 

Anal. Calcd. for C31H38N8O6 : C, 60.18; N, 18.11; H, 6.19 Found 

: C, 60.20; N, 18.12; H, 6.18%. 

Compound (7d) : IR (KBr) cm
-1

: 3273 (-NH), 1640 (C=O), 

1615 (C=N, pyrazoline moiety), 598 (C-Br), 1043 (C-O-C). 
1
H 

NMR (CDCl3) δ ppm : δ 2.54 (s, 3H, -COCH3), 3.1 (d, 1H, -

CHa-CH-), 3.5 (d, 1H, -CHb-CH-), δ 3.66 (t, 8H, oxazine ring), 

δ 3.78 (t, 8H, oxazine ring), 5.9 (dd , 1H, -CH-CH2), 6.8 to 7.8 

(m, 9H, 8Ar-H and 1-NH). Anal. Calcd. for C28H31 BrN8O3 : C, 

55.36; N, 18.44; H, 5.14 Found : C, 55.40; N, 18.47; H, 5.16%. 

Compound (7e) : IR (KBr) cm
-1

: 3270 (-NH), 1645 (C=O), 

1605 (C=N, pyrazoline moiety), 1040 (C-O-C). 
1
H NMR 

(CDCl3) δ ppm : δ 2.49 (s, 3H, -COCH3), 3.19 (d, 1H, -CHa-

CH-), 3.45 (d, 1H, -CHb-CH-), δ 3.60 (t, 8H, oxazine ring), δ 

3.72 (t, 8H, oxazine ring), 5.89 (dd , 1H, -CH-CH2), 6.7 to 7.9 

(m, 14H, 13Ar-H and 1-NH). Anal. Calcd. for C34H36 N8O4 : 

C,65.79; N, 18.05; H, 5.85 Found : C,65.80; N, 18.08; H, 

5.89%. 

Compound (7f) : IR (KBr) cm
-1

: 3260 (-NH), 1666 (C=O), 

1611 (C=N, pyrazoline moiety), 1032 (C-O-C). 
1
H NMR 

(CDCl3) δ ppm : δ 2.4 (s, 3H, -COCH3), 3.09 (d, 1H, -CHa-CH-

), 3.38 (d, 1H, -CHb-CH-), δ 3.56 (t, 8H, oxazine ring), δ 3.67 (t, 

8H, oxazine ring), 5.7 (dd , 1H, -CH-CH2), 6.8 to 8.6 (m, 9H, 

8Ar-H and 1-NH). Anal. Calcd. for C28H31N9O5 : C, 58.63; N, 

21.98; H, 6.10 Found : C, 58.60; N, 21.89; H, 6.08%. 

Preparation of 2,4-bis-tetrahydro- 1,4-oxazine-6-[4'-{2''-

amino-6''-(3'''-methoxyphenyl)- pyrimidin-4''-yl} phenyl 
amino]-s-triazine( 8a) 

Compound (6a) (0.01 mol) was dissolved in alcohol (25 ml) 

and guanidine hydrochloride (0.01 mol) were added to it. Then 

solution of KOH (5 ml of 40%) was added to the reaction 

mixture and refluxed for 10 hours. The reaction mixture was 

cooled, poured into crushed ice and product separated out was 

filtered, washed with water, dried and recrystallised from 

alcohol to give (7a). 

Similarly, the remaining compounds (8b-f) were prepared 

by this method. Their physical data are given in Table-1. 

Compound  (8a) : IR (KBr) cm
-1

: 3398 (-NH2), 1575 (C=N), 

806 (C-N, s-triazine), 
1
H NMR (CDCl3) : δ 3.85 (s, 3H, m-

OCH3), δ 3.58 (t, 8H, oxazine ring), δ 3.78 (t, 8H, oxazine ring), 

5.1 (s, 2H, -NH2), 6.85 (1H, s, -CH=), 6.90 to 8.15 (m, 9H, 8Ar-

H and 1H, -NH). Anal. Calcd. for C28H31N9O3 : C, 62.09; N, 

23.27; H, 5.77. Found : C, 62.07; N, 23.25; H, 5.76%. 

Compound  (8b) : IR (KBr) cm
-1

: 3382 (-NH2), 1564 (C=N), 

1075 (C-NO2), 800 (C-N, s-triazine), 
1
H NMR (CDCl3) : δ 3.46 

(t, 8H, oxazine ring), δ 3.69 (t, 8H, oxazine ring), 5.4 (s, 2H, -

NH2), 6.82 (1H, s, -CH=), 6.90 to 8.15 (m, 9H, 8Ar-H and 1H -

NH). Anal. Calcd. for C27H28N10O4 : C, 58.27; N, 25.17; H, 5.07. 

Found : C, 58.24; N, 25.15; H, 5.03%.  

Compound  (8c) : IR (KBr) cm
-1

: 3398 (-NH2), 1575 (C=N), 

806 (C-N, s-triazine), 
1
H NMR (CDCl3) : δ 3.75 (s, 6H, m-

OCH3), δ 3.80 (s, 3H, p-OCH3), δ 3.50 (t, 8H, oxazine ring), δ 

3.75 (t, 8H, oxazine ring), 5.23 (s, 2H, -NH2), 6.80 (1H, s, -

CH=), 6.90 to 8.15 (m, 7H, 6H, Ar-H and 1H, -NH). Anal. 

Calcd. for C30H35N9O5 : C, 58.89; N, 20.95; H, 5.86. Found : C, 

58.90; N, 20.98; H, 5.89%. 
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Table-1 The physical data of synthesis ed compounds (6a-f), (7a-f) and (8a-f) 
Compounds R M.P . %  Yield 

6a 3-Methoxyphenyl 118-122 oC 75 

6b 3-Nitrophenyl 216-220 oC 69 

6c 3,4,5-Trimethoxyphenyl 121-126 oC 76 

6d 4-Bromophenyl 110-115 oC 69 

6e 3-Phenoxyphenyl 111-115 oC 66 

6f 2-Furanayl 145-150 oC 72 

7a 3-Methoxyphenyl 155 -160 oC 70 

7b 3-Nitrophenyl 256 -261 oC 72 

7c 3,4,5-Trimethoxyphenyl 142 -147 oC 59 

7d 4-Bromophenyl 148 -152 oC 68 

7e 3-Phenoxyphenyl 118 -123 oC 55 

7f 2-Furanayl 275-281 oC 51 

8a 3-Methoxyphenyl 146 -151  oC 65 

8b 3-Nitrophenyl 270 -275 oC 59 

8c 3,4,5-Trimethoxyphenyl 157 -162 oC 67 

8d 4-Bromophenyl 127 -132 oC  58 

8e 3-Phenoxyphenyl 135 -141 oC 49 

8f 2-Furanayl 145 -150 oC 64 

 
Table 2 – Antibacterial  and antifungal activity data of   compounds 7(a-f),  8(a-f) and 9(a-f). 

   

 

Comp

ound 

Minimal bactericidal  concentration  µg/ml 
Minimal fungicidal concentration  µg/ml 

Gram positive Gram negative 

S.aureus 

MTCC-96 

 

S.pyogen 

us MTCC-
442 

E. coli MTCC-

443 

P. aerug 

MTCC-
1688 

C. 

albicansM
TCC-227 

A. niger 

MTCC-282 

A. 

clavatusMT
CC-1323 

7a 200 250 200 250 500 1000 1000 

7b 125 125 500 250 1000 250 250 

7c 500 500 62.5 100 1000 500 1000 

7d 100 125 125 250 500 1000 1000 

7e 200 250 200  250 250 500 500 

7f 250 250 250 250 1000 1000 1000 

8a 125 250 200 200 500 250 500 

8b 200 200 100 200 500 500 500 

8c 500 500 200 200 1000 250 500 

8d 250 250 200 200 1000 500 500 

8e 500 500 125 125 1000 1000 500 

8f 250 250 250 250 250 >1000 >1000 

9a 100 125 250 250 500 1000 1000 

9b 500 500 200 100 1000 >1000 >1000 

9c 100 125 500 500 1000 >1000 >1000 

9d 500 500 500 500 >1000 250 500 

9e 100 62.5 250 250 1000 500 1000 

9f 250 250 200 200 250 >1000 >1000 

Ampic
illin 

250 100 100  100 - - - 

Griseo

fulvin 
- - -   500 100 100 

 



A. N. Solankee et al./ Elixir Appl. Chem. 62 (2013) 17844-17848 
 

17847 

Compound  (8d) : IR (KBr) cm
-1

: 3380 (-NH2), 1562 (C=N), 

575 (C-Br), 808 (C-N, s-triazine), 
1
H NMR (CDCl3) : δ 3.46 (t, 

8H, oxazine ring), δ 3.69 (t, 8H, oxazine ring), 5.4 (s, 2H, -

NH2), 6.80 (1H, s, -CH=), 6.90 to 8.15 (m, 9H, 8Ar-H and 1H, -

NH). Anal. Calcd. for C27H28BrN9O2 : C, 54.92; N, 21.35; H, 

4.78. Found : C, 54.94; N, 21.37; H, 4.80%. 

Compound  (8e) : IR (KBr) cm
-1

: 3375 (-NH2), 1562 (C=N), 

803 (C-N, s-triazine), 
1
H NMR (CDCl3) : δ 3.46 (t, 8H, oxazine 

ring), δ 3.69 (t, 8H, oxazine ring), 5.4 (s, 2H, -NH2), 6.80 (1H, s, 

-CH=), 6.90 to 8.15 (m, 14H, 13Ar-H and 1H, -NH). Anal. 

Calcd. For C33H33N9O3 : C, 65.66; N, 20.88; H, 5.51. Found : C, 

65.67; N, 20.90; H, 5.53%. 

Compound  (8f) : IR (KBr) cm
-1

: 3398 (-NH2), 1575 (C=N), 

806 (C-N, s-triazine), 
1
H NMR (CDCl3) : δ 3.50 (t, 8H, oxazine 

ring), δ 3.75 (t, 8H, oxazine ring), 5.23 (s, 2H, -NH2), 6.89 (1H, 

s, -CH=), 6.90 to 8.15 (m, 8H, 7Ar-H and 1H, -NH). Anal. 

Calcd. for C25H27N9O3 : C, 59.87; N, 25.53; H, 5.43. Found : C, 

59.89; N, 25.56; H, 5.44%. 

Results and Discussion 

Minimum inhibitory concentration (MIC) of all the 

synthesised compounds have been screened by Broth dilution 

method [26] against four different strains, viz.  Gram positive 

bacteria (S. aureus MTCC 96 and S. pyogenes MTCC 442) and 

Gram negative bacteria (E.coli MTCC 443 and P. aeruginosa 

MTCC 1688) and compared with standard drug :  Ampicillin. 

Antifungal activity against C. albicans MTCC 227, A. niger 

MTCC 282 and A. clavatus MTCC 1323 organisms was 

determined by same method and compared with standard drug :  

Griseofulvin. 

Antibacterial activity 

In Gram positive bacterial strains compounds  7a, 7b, 7d, 

7e, 8a, 8b, 9a, 9c and 9e   showed good to very good activity 

(25 – 150 µg/ml) against S. aureus ; where as compound 9e 

showed very good activity (62.5 – 100 µg/ml) against S. 

pyogenes compared with Ampicillin. In Gram negative bacterial 

strains : The result shows that compounds 7c  showed very good 

activity (25 – 125 µg/ml)  against E. coli ; compounds  7c and 

9b showed good activity  (50 – 100 µg/ml) against P. 

aeruginosa.  All others compounds show moderately active or 

less active against all bacterial strains.  

Antifungal activity 

From the screening results (Table – 2), compounds 7e, 8f 

and 9f  showed very good activity against C. albicans, while 

Compounds 7a, 7d, 8a, 8b and 9a showed good activity against 

C. albicans compared with Griseofulvin. Rest of the compounds 

show moderately active or less active against all bacterial 

strains. 

Conclusion  

From the results of antibacterial and antifungal activity; it 

can be concluded that the compounds bearing -OCH3 and -Br 

group are more potent than the remaining  compounds. They 

showed comparatively good antibacterial as well as antifungal 

activity. 

Acknowledgement   

We are grateful to B. K. M. Science College, Valsad for 

providing research facilities, RSIC Punjab University for the 
1
H 

NMR spectral analysis and D. Rajani, Microcare Laboratory, 

Surat, for antimicrobial activity screening. 

 

 

 

 

 

ONHNN

N
ClCl

Cl

NN

N
NO CI

Cl

NN

N
NO N O

Cl

NH
2 COCH

3

NN

N
N N OO

COCH
3

NN

N
NN OO

COCH=CH R

NN

N
NN OO

NN

N
NN OO

NH

N N COCH
3

RNH

NH

NH

N N

NH
2

R

H
2
N-NH

2
 H

2
O

CH
3
COOH

NH
2

C

NH

NH
2

. HCl

Alcohol

Alkali

N OH

1

+

2

0-5 oC

Acetone

3

Room Temp.

Acetone

4

Acetone

Reflux

5

DMF / KOH

R-CHO

8a-f

6a-f

7a-f

SCHEME -1

Glacial

References 

[1] Y. R. Prasad, A. L. Rao  and R.  Rambabu, E‐ Journal of 

Chemistry, 5(3), (2008), 461-466. 

[2] S. J. Won, C. T.  Liu, L. T.  Tsao, H.H. Ko, J. P.  Wang and 

C. N.  Lin,  European  Journal  of  Medicinal  Chemistry, 40, 

(2005), 103-112. 

[3] D. C. Yu and L. V. Panfilova, E. I. Boreko, Pharm.  Chem, 

16, (1982), 103-105. 

[4] X. L. Liu, Y. J. Xu and M. L. Go, European  Journal  of  

Medicinal Chemistry, 43, (2008), 681-1687. 

[5] J. A. Jeffrey, E. O.  Pamela, L. R.  Jared, N. J.  Jeffrey, D. 

M.  Peter, M. O.  Linda, S. W. Pamela and L. E.  Beth, 

Bioorganic & Medicinal Chemis try Letters, 6 (8), (1996), 995-

998. 

[6] K. L. Lahtchev, D. I. Batovska, S. P.  Parushev, V. M. 

Ubiyvovk and A. A. Sibirny, European Journal of Medicinal 

Chemistry, 43, 2008, 2220-2228.  

[7] A. Detsi, M. Majdalani, A. K. Christos, H. L. Dimitra and 

K. Panagiotis,  Bioorganic  & Medicinal Chemistry, 2009; 17, 

8073–8085.  

[8] X. Dong, J.  Chen, C.  Jiang, T.  Liu and Y.  Hu, Arch. 

Pharm. (Weinheim), 342 (7), (2009), 428-32.  

[9] Y. K. Rao, S. H.  Fang and Y. M. Tzeng, Bioorganic & 

Medicinal Chemistry, 2009; 17, 7909–7914. 

[10]  V. J. Ram, A. Saxena, S. Srivastava and S. Chandra, 

Bioorganic & Medicinal Chemistry Letters, 10, (2000), 2159-

2161.



A. N. Solankee et al./ Elixir Appl. Chem. 62 (2013) 17844-17848 
 

17848 

[11] M. Liu, P.  Wilairat, S. L.Croft, A. L.  Choo and M. L. Goa, 

Bioorganic & Medicinal Chemistry, 11, (2003), 729–2738. 

[12]  K. Hiroshi, T. Yasuhin, S. Yoshio, S. Fumiki, O. Noriu and 

T. Akira, Jpn. J. Pharmaco.,  73, (1997), 317. 

[13]  V.  Malhotra,  S.  Pathak,  R.  Nath,  D.  Mukerjee and K.  

Shanker,  Indian  J.  Chem., 41B, (2002), 1310.  

[14] M. Bagheri, M. Shekarchi, M. Jorjani, M. Hossein, 

Ghahremani, M. Vosooghi and A. Shafiee, Arch .Pharm. 

(Weinheim, Germ), 337, (2004), 25-34.  

[15] G. Ucar, N. Gokhan, A. Yasilada and A. A. Bilgin, 

Neuroscience Letts ., 382, (2005), 327. 

[16] M. Abid  and A. Azam, Bioorganic & Medicinal Chemistry 

Letters, 16, (2006), 2812 . 

[17] I. Devi, B. S.Kumar and P. J. Bhuyan, Tetrahedron Letters, 

44, (2003), 8307. 

[18] I. Devi, H. N. Borah and P. J. Bhuyan, Tetrahedron 

Letters, 45, (2004), 2405. 

[19] S. R. Kanth, G. V. Reddy, K. H. Kishore, P. S. Rao, 

B.Narsaiah, U. S. N. Murthy, European  Journal  of  Medicinal 

Chemistry, 41, (2006), 1011. 

[20] A. Solankee, K. Kapadia, P. Solankee, Y. Prajapati, H. Patel 

and S. Solankee, Indian Journal of Chemistry , 46B, (2008), 

1707. 

[21] A. Solankee, K. Kapadia, S. Solankee and G. Patel, Journal 

of Indian Chemical Society, 86, 2009, 837. 

[22] A. Solankee, G. Patel, R. Patel and K. Patel, Der Pharma 

Chemica, 2(4), (2010), 336. 

[23] A. Solankee, K. Kapadia, A. Ciric, M. Sokovic, I. 

Doytchinova and A. Geronikaki, European  Journal  of  

Medicinal Chemistry, 45(2), (2010), 510. 

[24] A. Solankee, G. Patel, R. Patel and K. Patel, Der Pharma 

Sinica, 1(2), (2010), 85.  

[25] A. Solankee, R. Patel and K. Patel, Der Pharma chemica, 

3(6), (2011), 317-324. 

[26] A. Rattan, In: Antimicrobials in Laboratory Medicine. 5
th

 

ed. B.Y. Churchill   Livingstone, New Delhi, (2005), 85–90. 

 

 

  


