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ABSTRACT

4-{1- [(1-phenylethylidene) amino] naphtha [2,1-b] furan-2-yl} 4-(4- substituted) pyrimidin-2-amine derivatives(4a-4j) were
synthesized by the cyclization of guanidine and various chalcone s(3) which were synthesized by the condensation of 1-(1-{[(12)-1-
phenylethylidene]amino}naphtho[2,1-b]furan-2-yl)ethanone (2) with various substituted aromatic aldehydes. 1-(1-{[(12)-1-
phenylethylidene]amino}naphtho[2,1-b]furan-2-yl)ethanone (2) were synthesized by the condensation of 1-(1-aminonaphtho[2,1-
b]furan-2-yl)ethanone (1) with acetophenone. The startingmaterial2-hydroxy-1-naphthonitrile was treated with chloroacetone and
anhydrous potassium carbonate to give 1-(1-aminonaphtho[2,1-bJfuran-2-yl)ethanone (1). All newly synthesized compounds has
been developed under conventional heating and microwave irradiation. The structures of the newly synthesized compounds were
established on the basis of elemental and spectral (IR, *H NMR and Mass) studies. Further newly synthesized compounds were

showed moderate to potent antitubercular activity.

Keywords: Pyrimidine-2-amine, Microwave Irradiation, Antitubercular activity.

INTRODUCTION

yrimidine is the most important member of all the

diazine as this ring system occurs widely in living

organisms. Pyrimidine is a versatile lead molecules
for a broad range of biological effects, including
antifungal,anti-inflammatory,’ cardiovascular,®analgesic,*
antiviral,”  antimalarial *antioxidant,”  antimicrobial ®
anthelmintic,® anti-HIV,” antitumor,' activities has been
ascribed to these partly reduced pyrimidine derivatives.
Additionally, dihydropyrimidines have been found active
to transport medication across biological membranes.
Several marine alkaloids containing the DHPMs is
founding nature and in potent HIV-gp-120-CD4 inhibitors.
In recent years microwave assisted organic synthesis has
gained the popularity among the organic chemists due to
their reduced reaction time, ecofriendliness, enhanced
selectivity and better workup procedures.'* Our research
group has been interested in the synthesis of some novel
{1[(1phenylethylidene) amino] naphtho [2,1-bJfuran-2-
yl}4-Substituted  pyrimidin-2-amine  derivatives using
microwave irradiation and their antitubercularactivity.

MATERIALS AND METHODS

All reagents and solvents used were of laboratory (LR)
grade and were obtained from SD fine chemicals
(Mumbai, India), Merck (Mumbai, India) and Sigma-
Aldrich (Mumbai, India) and were used without further
purification. Precoated silica gel F,s4 plates, obtained from
Merck (Mumbai, India), were used for analytical and
preparative TLC. Melting points were determined in an
open capillary tube on Chemline CL726 melting point
apparatus and were uncorrected. IR spectra were
recorded on a Shimadzu FT-IR 157 spectrophotometer

using KBr pellets. 'HNMR (8, ppm) spectra were recorded
onBruker advance Il 500 MHz NMR spectrophotometer in
CDCl; or DMSO-ds. In the *H NMR spectra was used TMS
as internal reference. Mass spectra were obtained on a
Shimadzu GC-MS QP 2010 mass spectrometer. Elemental
analyses were performed on a ElementarVario EL Il
analyzer.

General procedure of 1-(1-aminonaphtho[2,1-b]furan-2-
yl)ethanone (1)

To a solution of 2-hydroxy-1-naphthonitrile (0.02 mol) in
dry acetone (100ml), chloroacetone (0.02 mol) and
anhydrous potassium carbonate (0.2 mol) were added
and the reaction mixture was refluxed on water bath for 8
hr. The potassium salt was filtered off and washed
thoroughly with acetone. Removal of solvent from the
filtrate and recrystallized from ethanol. The yield of the
product was 89% and M.P 187-190°C.

General procedure of 1-(1-{[1-Phenyl ethylidene]amino}
naphtho[2,1-b]furan-2-yl)ethanone (2)

A mixture of compound (1) (0.01 mol), appropriate
acetophenone (0.01 mol) and DMF (5drops) was
subjected to microwave irradiation at 200 watts
intermittently at 10 sec intervals for specified time. On
completion of reaction (monitored by TLC), the reaction
mixture was cooled and digested with water. The solid
obtained was filtered and recrystallized from ethanol. The
yield of the product was 78% and M.P 203-207°C.

General procedure of substituted chalcone (3)

Equimolar quantities (0.01 mol) of Aromatic aldehyde and
compound (2) (0.01 mol) were taken in 100ml conical
flask and dissolved in 20ml of ethanol to this (0.03 mol) of
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NaOH in minimum quantity of water was added. The
mixture was stirred on a magnetic stirrer and the reaction
was monitored with TLC. Reaction mixture was diluted
with water and acidified with concentrated hydrochloric
acid. The precipitated chalcone was filtered and
recrystallized from absolute ethanol. The yield of the
product was 69% and M.P 195-200°C.

General procedure of 4-{1- [(1-phenylethylidene) amino]
naphtha [2,1-b] furan-2-yl} 4-(4- substituted) pyrimidin-
2-amine derivatives (4a-4j)

Conventional method

A compound (3) (0.01 mol) and guanidine hydrochloride
(0.01 mol) were dissolved in absolute alcohol (20 ml). Few
drops of concentrated HCI were added and the reaction
mixture was refluxed and the reaction was monitored by
TLC. After completion of reaction, it was poured into
250ml of ice cold water and kept for some time. The
crude solid was filtered and subjected to column
chromatography. Elution  with  solvent  ethyl
acetate/petroleum ether (60-80°) gave pure compound
and recrystallized from appropriate solvent.

Microwave Assisted Method

The condensation of the compound (3) (0.001 mol) with
guanidine hydrochloride (0.001 mol) in alkaline medium
viz, in potassium hydroxide (0.003 mol) in the presence of
ethanol (10 mL), the entire reaction mixture was
microwave irradiated at 180 watts for about 2-16
minutes, then kept aside for 2-3hrs, resulted the
formation of corresponding pyrimidine derivatives
Reaction completion was identified by TLC precoated
plates and recrystallized from appropriate solvent.

{1[(1phenylethylidene) amino] naphtho [2,1-b]furan-2-
yl}4-phenyl pyrimidin-2-amine (4a)

M.P 182-185°C.IR: 3254.02 cm™(N-H str), 2989.76 cm’
Y(ArC-H str), 2837.38 cm™(Al C-H str),1294.28 cm™(C-C
str), 1681.98 cm™(C=Nstr),1626.05 cm™(C=C str),1421.58
cm™(C-Nstr), 1058.96  cm™(C-O-Cstr)."HNMR(CDCI3):
6.49(s,2H,NH,;) D,O exchangable, 1.84(s,3H,CHs),7.57-
8.52(m,17H,Ar-H).MS: m/z 455 (M"); Anal. Calcd.
forCsH2N,0: C, 79.27; H, 4.88; N, 12.33. Found: C, 79.29;
H, 4.90; N, 12.36%.

{1[(1phenylethylidene) amino] naphtho [2,1-b]furan-2-
yl}4-(4-methoxy phenyl) pyrimidin-2-amine (4b)

M.P 172-175°C.IR: 3259.81 cm™(N-H str), 2956.97 cm™(Ar
C-H str), 2839.31 cm™(Al C-H str),1292.35 cm™(C-C
str),1683.91 cm™(C=N str),1626.05 cm™(C=C str),1427.37
em™(C-N  str),1058.95 cm™(C-O-C str)."HNMR(CDCI3):
6.70(s,2H,NH,)  D,O  exchangable,  1.92(s,3H,CHa),
3.48(s,3H,0CH3),6.70-8.88(m,16H,Ar-H).MS:  m/z 484
(M"); Anal. Calcd. forCsHN4O,: C, 76.84; H, 4.99; N,
11.56. Found: C, 76.87; H, 5.12; N, 11.59%.

ISSN 0976 — 044X

{1[(1phenylethylidene) amino] naphtho [2,1-b]furan-2-
yl}4--(2-chloro phenyl)pyrimidin-2-amine (4c)

M.P 188-192°C.IR: 3259.81 cm™(N-H str), 2978.19 cm™(Ar
C-H str), 2845.10 cm™(Al C-H str), 1269.20 cm™(C-C str),
1685.84 cm™(C=N str), 1624.12 cm™(C=C str), 1427.37 cm’
Y(C-N str), 1057.96 cm™(C-O-C str) , 717.54 cm™(C-Clstr).
'"HNMR(CDCI3):  6.79(s,2HNH,) D,0  exchangable,
1.92(s,3H,CHy), 6.86-8.88(M,16H,Ar-H).MS: m/z
490(M+1); Anal. Calcd. forCsH,;CIN,O: C, 73.69; H, 4.33;
N, 11.46. Found: C, 73.71; H, 4.35; N, 11.49%.

{1[(1phenylethylidene) amino] naphtho [2,1-b]furan-2-
yl}4--(2-hydroxy phenyl)pyrimidin-2-amine (4d)

M.P 160-162°C.IR: 3490.87 cm™(O-H str),3194.23 cm™(N-
H str), 2972.40 cm™(Ar C-H str), 2860.53 cm™ (Al C-H str),
1261.49 cm™(C-C str), 1658.84 cm™(C=N str), 1597.11 cm’
Y(C=C str), 1446.66 cm™(C-N str), 1070.53 cm™(C-O-C
str)."HNMR(CDCI3): 6.79(s,2H,NH,) D,O exchangeable,
1.86(s,3H,CHs),9.06(s,1H,0H),6.86-8.88(m, 16H,Ar-H).MS:

m/z 471(M+1); Anal. Calcd. forCsoH2,N4O,: C, 76.58; H,
4.71; N, 11.91. Found: C, 76.59; H, 4.74; N, 11.95%.

{1[(1phenylethylidene) amino] naphtho [2,1-b]furan-2-
yl}4--(2-hydroxy naphthyl)pyrimidin-2-amine (4e)

M.P 150-155°C.IR: 3548.89 cm™(O-H str),3192.30 cm™(N-
H str), 2976.26 cm™(Ar C-H str), 2862.46 cm™ (Al C-H str),
1261.49 cm™(C-C str), 1658.84 cm™(C=N str), 1593.25 cm’
Y(C=C str), 1473.66 cm™(C-N str), 1134.18 cm™(C-O-C
str)."HNMR(CDCI3): 6.70(s,2H,NH,) D,O exchangeable,
1.85(s,3H,CH3),9.87(s,1H,0H),6.72-8.88(m, 18H,Ar-H).MS:
m/z 520.4(M"); Anal. Calcd. forCssH,sN,O,: C, 78.44; H,
4.65; N, 10.76. Found: C, 78.49; H, 4.68; N, 10.79%.

{1[(1phenylethylidene) amino] naphtho [2,1-b]furan-2-
yl}4--(4-bromo phenyl)pyrimidin-2-amine (4f)

M.P 156-161°C.IR: 3196.15 cm™(N-H str), 2953.12 cm™(Ar
C-H str), 2858.60 cm™(Al C-H str), 1251.84 cm™(C-C str),
1662.69 cm™(C=N str), 1595.18 cm™(C=C str), 1429.30 cm’
Y(C-N str), 1068.60 cm™(C-O-C str),651.96 cm™ (C-Br str).
'"HNMR  (CDCI3): 6.85(s,2H,NH,) D,0 exchangeable
2.67(s,3H,CHs), 7.08-8.33(m,16H,Ar-H). MS: m/z 535.3
(M+2); Anal. Calcd. forCsoH»1BrN4O: C, 67.55; H, 3.97; N,
10.50. Found: C, 67.58; H,3.10; N, 10.54%.

{1[(1phenylethylidene) amino] naphtho [2,1-b]furan-2-
yl}4--(4-N,N dimethyl amino phenyl) pyrimidin-2-amine
(49)

M.P 166-168°C.IR: 3196.15 cm™(N-H str), 2974.33 cm™ (Ar
C-H str), 2806.52 cm™(Al C-H str), 1269.20 cm™(C-C str),
1656.91 cm™(C=N str), 1597.11 cm™(C=C str), 1413.87 cm’
YC-N str), 1072.46 cm™(C-O-C str)."HNMR(CDCI3):
6.70(s,2H,NH,) D,O exchangeable, 1.80(s,3H,CHz),
2.45(s,3H,CHs), 6.72-8.87(m,16H,Ar-H).MS: m/z 497 (M");
Anal. Calcd. forCsH»7NsO: C, 77.24; H, 5.47; N, 14.07.
Found: C, 77.27; H, 5.49; N, 14.10%.
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{1[(1phenylethylidene) amino] naphtho [2,1-b]furan-2-
yl}4--(4-hydroxy3-methoxyphenyl)  pyrimidin-2-amine
(4h)

M.P 145-148°C.IR: 3473.66 cm™(O-H str),3151.79 cm™(N-
H str), 2904.89 cm™(Ar C-H str), 2808.45 cm™ (Al C-H str),
1267.27 cm™(C-C str), 1666.91 cm™(C=N str), 1595.18 cm’
1(C=C str), 1415.80 cm™(C-N str), 1070.53 cm™(C-O-C str).
'HNMR(CDCI3):  7.26(s,2H,NH;) D,O exchangeable,
1.59(s,3H,CH3), 3.72(s,1H,0CH3),9.67(s,1H,0H),7.43-
8.48(m,15H,Ar-H).MS: m/z 500 (M"); Anal. Calcd.
forCsiHuN4O3: C, 74.39; H, 4.83; N, 11.19. Found: C,
74.42; H, 4.86; N, 11.21%.

{1[(1phenylethylidene) amino] naphtho [2,1-b]furan-2-
yl}4- --(3,4,5-trimethoxy phenyl)pyrimidin-2-amine (4i)

M.P 196-201°C.IR: 3194.23 cm™(N-H str), 2970.48 cm™(Ar
C-H str), 2843.17 cm™(Al C-H str), 1249.91 cm™(C-C str),

O e

i=CICH,COCH3,K,CO,, ii=ArCOCH,,MW, iii=RCHO,NaOH
IV=(1)gaunidine,Con HCI (2) gaunidine, MW1,180W atts,2-16min

Ar=pheny| ,R=4-OMeC6H5-, CGH5-,2-C|C6H5-,2-OHC6H5-, 2-OHC10H6-, 4

ISSN 0976 — 044X

1656.93 cm™(C=N str), 1595.18 cm™(C=C str), 1467.88 cm’
YC-N str), 1072.46 cm™(C-O-C str). "HNMR(CDCI3):
6.75(s,2H,NH,) D,O exchangeable, 1.89(s,3H,CHa),
3.17(s,3H,0CH3),7.09-7.84(m,14H,Ar-H).MS:  m/z 545
(M+1); Anal. Calcd. forCssHpsN4O4: C, 72.78; H, 5.18; N,
10.29. Found: C, 72.79; H, 5.19; N, 10.31%.

{1[(1phenylethylidene) amino] naphtho [2,1-b]furan-2-
yl}4---(4-methyl phenyl)pyrimidin-2-amine (4j)

M.P 139-142°C.IR: 3200.01 cm™(N-H str), 2978.19 cm™(Ar
C-H str), 2821.95 cm™(Al C-H str), 1259.56 cm™(C-C str),
1660.77 cm™(C=N str), 1600.97 cm™(C=C str), 1491.02 cm’
YC-N str), 1076.32 cm™(C-O-C str). "HNMR(CDCI3):
7.22(s,2H,NH,) D,O exchangeable, 1.52(s,3H,CHa),
2.5(s,3H,0CH,),7.24-7.81(m,16H,Ar-H).MS:  m/z 469
(M+1); Anal. Calcd. forCsHnsN4O: C, 79.46; H, 5.16; N,
11.96. Found: C, 79.48; H, 5.18; N, 11.99%.

4a-4j Mo

-(CH3)2NC6H5-,4-Br C6H5-,3-0Me 4-OHC6H5-, 3,4,5-OMeC6H5', 4'CH3C6H5'

Scheme 1 Synthetic route of Compounds 4a-4j

RESULTS AND DISCUSSION

A mixture of chalcone and guanidine in ethanol in
presence alkaline medium i.e. potassium hydroxide under
microwave irradiation resulted in the formation of final
product. This present route, besides being advantageous
in simple reaction conditions and easy work-up
procedures, less time consuming and eco-friendly, has
resulted in better yields over the conventional methods.
All the three synthetic methods are compared in terms of
yield and reaction time. All the synthesized compounds
(4a-4j) were screened for their antitubercular activity
against Mycobacterium tuberculosis Hz/Rv by the broth
dilution method according to recommended procedure
by the National Committee for Clinical Laboratory
Standards for the determination of minimum inhibitory
concentration (MIC). The results of antitubercular activity
are shown in Table 2.The investigation of antitubercular
screening revealed that some of the tested compounds
4b, 4c and 4hshowed moderate to good antitubarcular
activity.

Table 1. Comparison Between Various Synthetic Methods
of {1[(1phenylethylidene) amino] naphtho [2,1-b]Jfuran-2-
yl}4-Substituted pyrimidin-2-amine derivatives.(4a-4j)

Conventional Microwave assisted

method method
Compds. . :

Reaction % Reaction %

time (hr)  Yield* time (min) Yield*
4a 6.0 67 5.0 73
4b 6.0 52 5.5 67.8
4c 6.0 57 4.5 70.4
4d 6.0 53 5.5 65.3
de 6.0 50.6 10 70.2
4f 6.0 47.3 6.5 63.8
49 6.0 56 6.5 77
4h 6.0 55 5.0 64.2
4i 6.0 53 6.0 66
4 6.0 45 6.5 61.7

*Yield refers to pure isolated products
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Table 2 Antitubercular activity of 4{1[(1phenylethylidene)

amino]

naphtha [2, 1-b]furan-2-yl}4-Substituted

pyrimidin-2-amine derivatives.(4a-4j)

MIC (ug/mL)
Compds. Acid fast
M. tuberculosis
4a >100
4b 50
4c 100
4d >100
4e >100
4f >100
49 >100
4h 100
4i >100
4 >100

CONCLUSION

A simple, quick and efficient method for the synthesis of
4{1[(1phenylethylidene) amino] naphtha [2, 1-b]Jfuran-2-

yl}4-Substituted

pyrimidin-2-amine  derivatives by

condensation of Chalcone and guanidine in presence of
con. HCI has been developed. Ease of separation of pure
product, selectively and in high yields. A novel, microwave
assisted eco-friendly convenient route, for the synthesis
4{1[(1phenylethylidene) amino] naphtha [2, 1-b]furan-2-
yl}4-Substituted pyrimidin-2-amine derivatives has been
developed which gave excellent yields in short reaction
times.

REFERENCES

1.

Metolcsy G, "Structure-activity correlations and mode of
action of some selected types of antifungal compounds",
World. Rev. Pest. Contr., 10, 1971,50-59.

Winter CA, Fisley EAR, Nuss GW."Carrageenan-induced
edema in hind paw of the rat as an assay for anti-
inflammatory drugs”, Proc. Soc. Exp. Biol. Med., 111(3),
1962,544-47.

Walker HA,Wilson S,Atkins EC,Garrett HE,Richardson
AP."The effect of 1-hydrazinophthalazine (C-5968) and
related compounds on the cardiovascular system of dogs",
J. Pharmacol. Exp. Ther.,101,1951,368-78.

Gupta JK, Sharma PK,Dudhe R,Chaudhary A,Singh A, Verma
PK."Analgesic study of novel pyrimidine derivatives linked
with coumarin moiety”, Med. Chem. Res.,21(8),2012,1625-
32.

Ramiz MMM,El-Sayed WAHagag E, Abdel-Rahman
AAH."Synthesis and antiviral activity of new substituted
pyrimidine glycosides", J. Heterocycl. Chem. 48(5), 2011,
1028-38.

Agarwal A,Srivastava K, Puri SK, Chauhan PM."Antimalarial
activity and synthesis of new trisubstituted pyrimidines",
Bioorg. Med. Chem. Lett.,15(12),2005,3130-32.

Kumar A,Saxena JK,Chauhan PM."Synthesis of 4-amino-5-
cyano-2,6-disubstituted  pyrimidines as a potential
antifilarial DNA topoisomerase Il inhibitors",Med.
Chem.,4(6),2008,577-85.

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

ISSN 0976 — 044X

Vanessa G,Sidnei M,Alex FCF, Darlene CF, Pio C, Ernani
P."Antioxidant and antimicrobial properties of 2-(4,5-
dihydro-1H-pyrazol-1-yl)pyrimidine and 1-carboxamidino-
1H-pyrazole derivatives”, J. Braz. Chem. Soc., 21(8),
2010,1477-83.

Bamnela R,Shrivastava  SP."Synthesis and in-vitro
antimicrobial, anthelmintic and insecticidal activities study
of 4(4'-bromophenyl)-6-substituted-aryl-1-acetyl
pyrimidine-2-thiols", E-J Chem. 7(3), 2010, 935-41.

Okabe M,Sun RC,Zenchoff GB."Synthesis of 1-(2,3-dideoxy-
2-fluoro-B-D-threo-pentofuranosyl)cytosine  (F-ddC). A
promising agent for the treatment of acquired immune
deficiency syndrome", J. Org. Chem.,56(14),1991,4392-7.

John HK, John MB,Wilson and Grisvold’s Text Book of
Organic Medicinal and Pharmaceutical Chemistry,11"
Edition.Lipincott Williams and Wilkins, Philadelphia,
2004,1-4.

Bubnoff NV, Veach DR, Miller WT, Li W, Sanger J, Peschel
C." Inhibition of wild-type and mutant Bcr-Abl by pyrido-
pyrimidine type small molecule kinase inhibitors", Cancer.
Res. 63(19),2003,6395-404.

Kappe CO,"Biologically active dihydropyrimidones of the
Biginelli-type - a literature survey"Eur. J. Med. Chem.,
35(12),2000,1043-52.

Brown DJ,The pyrimidines. In: Katrizsky AR,Rees
CW,Boulton ~ AJ,Mckilop  A,editors.  Comprehensive
heterocyclic chemistry, New York: Pergamon press,
1984,57-155.

Callery P,Gannett P,Cancer and cancer chemotherapy. In:
Williams DA, Lemke TL, editors. Foye’s principles of
medicinal chemistry,Philadelphia: Lippincott Williams and
Wilkins, 2002, 934-5.

Polak A,Scholer HJ,"Mode of action of 5-fluorocytosine and
mechanisms of resistance", Chemotherapy,21,1975,113-30.

Cheng C,Roth B. In: Ellis GP, West GB, editors. Progress in
medicinal chemistry,8 ed. London: Butterworths,1982,267.

Hideo K,Kamikyo-ku,Kyoto-shi,Haruo N,Ashiya-shi, Kiyoshi
N, inventors; Shionogi & co. Itd., assignee. New
sulphonamide and process for producing the same. US
patent US 2888455. 1959.

Hunziker F,Fischer E,Schmutz J,"11-Amino-5H-dibenzo[b,e]-
1,4-diazepine. 10. Mitteilung uber siebengliedrige
heterocyclen", Helv. Chim. Acta.,50(6),1967,1588-99.

Woster PM, Antiviral agents and protease inhibitors. In:
Lemke TL, Williams DA, editors. Foye’s principles of
medicinal chemistry, 6 ed. Philadelphia: Lippincott Williams
and Wilkins, 2008, 1193-227.

Maquoi E,Sounni NE,Devy L, Olivier F, Frankenne F, Krell
HW."Anti-invasive, antitumoral and antiangiogenic efficacy
of a pyrimidine-2,4,6-trione derivative, an orally active and
selective matrix metalloproteinases inhibitor", Clin. Cancer.
Res. 10(12),2004,4038-47.

Atwal KS,Rovnyak GC,Kimball SD,Floyd DM,Moreland
S,Swanson BN. "Dihydropyrimidine calcium channel
blockers. II. 3-Substituted-4-aryl-1,4-dihydro-6-methyl-5-
pyrimidinecarboxylic acid esters as potent mimics of
dihydropyridines”, J. Med. Chem.,33(9),1990,2629-35.

®

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

75



Int. J. Pharm. Sci. Rev. Res., 23(2), Nov — Dec 2013; n° 13, 72-76

23.

24.

25.

Atwal KS, Swanson BN, Unger SE, Floyd DM, Moreland S,
Hedberg A." Dihydropyrimidine calcium channel blockers.
3-Carbamoyl-4-aryl-1,2,3,4-tetrahydro-6-methyl-5-
pyrimidinecarboxylic acid esters as orally effective
antihypertensive agents”, J. Med. Chem.,34(2),1991,806-
11.

Lubasi D,Habeenzu C,Mitarai S."Evaluation of an Ogawa
Mycobacterium culture method modified for higher
sensitivity employing concentrated samples”, Trop. Med.
Health.,32(1),2004,1-4.

Mizushima  Y,Kobayashi ~ M."Interaction of anti-
inflammatory drugs with serum proteins, especially with
some biologically active proteins”, J. Pharm. Pharmacol.
20(3),1968,169-73.

26.

27.

28.

29.

ISSN 0976 — 044X

Jayaprakasha GK,Jaganmohan Rao L,Sakariah
KK."Antioxidant activities of flavidin in different in vitro
model systems", Bioorg. Med Chem. 12(19),2004,5141-6.

Marcocci L, Packer L, Droy-Lefaix M-T, Sekaki A, Gardes-
Albert M," Antioxidant action of Ginkgo biloba extract EGb
761", Methods Enzymol. 234,1994,462-75.

Oyaizu M." Studies on products of browning reaction:
antioxidative activity of products of browning reaction",
Jpn. J. Nutr.,44(6),1986,307-15.

Mohammed RA, Vedula G S, Yejella R P," Conventional and
microwave assisted synthesis of 2-amino-4,6-diaryl
pyrimidine derivatives and their cytotoxic, anti-oxidant
activities", Eur. J. Chem.,3(1),2012,94-98.

Source of Support: Nil, Conflict of Interest: None.

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

76



