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ABSTRACT

A novel series of some Xanthone conjugated amino acids derivatives as depicted as in the scheme and all are
synthesized by conventional method. The synthesized compounds were characterized by physical methods like
melting point, Revalue, % yield and solubility. Synthesized structures are conformed by UV, FT-IR, IHNMR and
MASS spectral analysis. The synthesized analogs were evaluated for their antioxidant activity by DPPH and H,0,
methods. From the results compound 3b, 3¢ and 3i exhibited significant antioxidant activity due to presence of

higher hydrophobic planar substitutions.
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INTRODUCTION

Heterocyclic compounds containing a ring made up,
in addition to carbon atoms, other elements
(heteroatoms), most often nitrogen, oxygen, and
sulfur and less frequently phosphorus, boron, and
silicon. Xanthine derivatives are fused heterocyclic
structures with hetero atoms. Xanthine is very
useful units in the fields of medicinal and
pharmaceutical chemistry and has been reported to
exhibit a variety of biological activities. Following
attachment and adsorption of viral particles to
specific receptors on host cells, enveloped viruses
must enter the host cell by making a fusion pore,
fusing their own lipid bilayer envelope coat with
that of the plasma cell membrane. Fusion occurs via
at least two classes of wviral proteins in the
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envelope'. The class I model pertains to influenza
haemagglutinin, HIV-1 gp120 and the F-proteins
from paramyxoviridae® and class II involves E
proteins of the flaviviridae and the E1 protein of
Semliki Forest virus®. The compound is classified as
aromatic due to the presence of a sextet of =-
electrons, consisting of a pair of electrons from
the protonated nitrogen atom and one from each
of the remaining four atoms of the ring. Xanthine
and its derivatives have been used as ant
proliferative, anticonvulsant4, antitubercular’,
antimicrobialé, antivira17, S and transformations as
reaction intermediates.

These findings have motivated us to synthesize
biologically active heterocycles, particularly for
antioxidant activity.  In our search for new
therapeutic agents, we have synthesized novel
Xanthine derivatives and performed a first
evaluation of their antioxidant activity. The
constitution of derivatives has been supported by
IR, H-NMR and Mass spectral data.

MATERIAL AND METHODS

The synthesized compounds were screened for
antioxidant  activity. Fourier Transform IR
spectrometer (model Shimadzu 8700) in the range
of 400-4000cm™ Using KBr pellets and values are
reported in cm” and the spectra were interpreted.
'H-NMR was scanned on Avance-400 MHz
instrument. Chemical shifts are expressed in o
(ppm) relative to TMS as an internal standard using
DMSO-d; as solvent. Mass spectra were recorded
on Mass spectrophotometer (model Shimadzu) by
LC- MS and the spectra were interpreted.
Precoated Silica gel G plates were used to monitor
the progress of reaction as well as to check the
purity of the compounds. Chloroform: methanol
(7:3) used as a mobile phase.

General procedures

Benzophenone compound is cycled with 2M
Solution of sodium hydroxide is added to solution
of benzophenone in 1, 4-Dioxane then heated 60°C,
yields’ hydroxyl xanthone xanthone. Xanthone is
alkylated with ethyl chloroacetate with potassium
carbonate base. Ester xanthone is hydrolysis with
2M Solution of sodium hydroxide to yield acid
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Xanthone derivatives. Different amino acids are
protected using HBTU or DCC coupling reagents to
form amino acids conjugated xanthone™”.

Spectral Data

Compound No.3a: (2-((9-oxo0-4a, 9a-dihydro-9H-
xanthen-3-yl) oxy) acetyl) glycine: IR, Cm”
(KBr)

3501(-OH Str, Ar-OH), 3205(-NH Str, Amide),
3100(-CH Str, benzene), 2944, 2834(-CH Str,
Alkyl), 1705 (C=0 Str), 1544(C=N Str), 1347(C-N
Str), 1180(C-N Str), 1078(N-N Sz). 'HNMR
(DMSO, dppm): 11.9740(s, 1H, -COOH), 9.7901(s,
1H, -NH), 7.6895-7.3852(s, d, t, 7H, Ar-H),
4.1735(s, 2H, -CH,CO), 3.1095(s, 1H, -CH-). Mass
(EI-MS): 327.07(M), 328.21(M + 1).

Compound No.3b: (2-((9-oxo0-4a, 9a-dihydro-9H-
xanthen-3-yl) oxy) acetyl) alanine: IR, Cm"
(KBr)

3577(-OH Str, Ar-OH), 3237(-NH Str, Amide),
3077(-CH Str, benzene), 2935, 2835(-CH Str,
Alkyl), 1705(C=0 Str), 1581(C=N Str), 1387(C-N
Str), 1166(C-N Str), 1032(N-N St). 'HNMR
(DMSO, dppm): 12.0276(s, 1H, -COOH), 9.5269(s,
IH, -NH), 7.9492-7.7624(s, d, t, 7H, Ar-H),
4.5276(s, 2H, -CH,CO), 3.3080(s, 1H, -CH-),
2.0736(s, 3H, -CHj). Mass (EI-MS): 341.09(M),
342(M+1, 100%), 340(M-1).

Compound No.3c: (2-((9-oxo0-4a, 9a-dihydro-9H-
xanthen-3-1) oxy) acetyl) valine: IR, Cm (KBr)
3519(-OH Str, Ar-OH), 3418(-NH Str, Amide),
3078(-CH Str, benzene), 2989, 2867(-CH Str,
Alkyl), 1714(C=0 Str), 1491(C=N Str), 1314(C-N
Str), 1172(C-N  Str), 1080(N-N Sz). 'HNMR
(DMSO, dppm): 12.0992(s, 1H, -COOH), 9.6362(s,
1H, -NH), 7.9453-7.7518(s, d, t, 7H, Ar-H),
4.4594(s, 2H, -CH,CO), 3.1869(d, 2H, -CH-),
2.1487-2.1289(s, 6H, -CHj3). Mass (EI-MS):
369.12(M), 370.32(M + 1), 368.03(M -1).
Compound No.3d: (2-((9-0x0-4a, 9a-dihydro-9H-
xanthen-3-yl) oxy) acetyl) leucine: IR, Cm”
(KBr)

3588(-OH Str, Ar-OH), 3234(-NH Str, Amide),
3080(-CH Str, benzene), 2943, 2892(-CH Str,
Alkyl), 1717(C=0 Str), 1511(C=N Str), 1258(C-N
Str), 1177(C-N Str), 1007(N-N St). 'HNMR
(DMSO, dppm): 12.0453(s, 1H, -COOH), 9.6286(s,
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IH, -NH), 7.9457-7.7528(s, d, t, 7H, Ar-H),
4.4582(s, 2H, -CH,CO), 3.1887(t, 1H, -CH-),
2.1894-2.1277(d, 6H, -CHj3). Mass (EI-MS):
383.14(M), 383.02(M + 1), 381.04(M -1).
Compound No.3e: 2-(2-((9-oxo0-4a, 9a-dihydro-
9H-xanthen-3-yl) oxy) acetamido) heptanoic
acid. IR, Cm™ (KBr)

3593(-OH Str, Ar-OH), 3295(-NH Str, Amide),
3095(-CH Str, benzene), 2944, 2884,2838(-CH Str,
Alkyl), 1711(C=0 Str), 1543(C=N Str), 1276(C-N
Str), 1157(C-N  Str), 1055(N-N S#). 'HNMR
(DMSO, oppm): dppm): 12.0544(s, 1H, -COOH),
9.5643(s, 1H, -NH), 7.9864-7.5427(s, d, t, 7TH, Ar-
H), 4.7653(s, 2H, -CH,CO), 3.1235(t, 1H, -CH-),
2.4763-2.0953(d,q,s, 9H, -C4Hy). Mass (EI-MS):
383.14(M), 384.76(M + 1), 382, 04(M -1).
Compound No.3f: (2-((9-ox0-4a, 9a-dihydro-9H-
xanthen-3-yl) oxy) acetyl) glutamine

IR, Cm™ (KBr)

3517(-OH Str, Ar-OH), 3403, 3240(-NH Str,
Amide), 3098(-CH Str, benzene), 2943, 2884,
2835(-CH Str, Alkyl), 1705(C=0 Str), 1572(C=N
Str), 1267(C-N Str), 1104(C-N Str), 1032(N-N Str).
'HNMR (DMSO, dppm): 12.2463(s, 1H, -COOH),
9.6743, 9.0432(s, 3H, -NH, -NH,), 8.0763-7.3645(s,
d, t, 7H, Ar-H), 4.8432(s, 2H, -CH,CO), 3.3423(t,
1H, -CH-), 2.8743-2.5432(t,d, 4H, -C,H4). Mass
(EI-MS): 398.11(M), 399.43(M + 1), 397.43(M -1).
Compound No.3g: 3-hydroxy-2-(2-((9-o0xo0-4a, 9a-
dihydro-9H-xanthen-3-yl)  oxy) acetamido)
butanoic acid: IR, Cm™ (KBr)

3574(-OH Str, Ar-OH), 3372(-NH Str, Amide),
3090(-CH Str, benzene), 2925, 2893(-CH Str,
Alkyl), 1708(C=0 Str), 1545(C=N Str), 1274(C-N
Str), 1121(C-N Str), 1013(N-N Str). 'HNMR
(DMSO, oppm): 11.6790(s, 2H, -COOH, -OH),
9.4995(s, 1H, -NH), 8.4983-7.1838(s, d, t, 7H, Ar-
H), 4.6290(s, 2H, -CH,CO), 3.2967(d, 2H, -CH-),
2.2104(d, 3H, -CHj). Mass (EI-MS): 371.10(M),
372.54M + 1), 370.65(M -1).

Compound No.3h: (2-((9-0xo0-4a, 9a-dihydro-9H-
xanthen-3-yl) oxy) acetyl) phenylalanine: IR,
Cm™ (KBr)

3574(-OH Str, Ar-OH), 3372(-NH Str, Amide),
3132, 3090(-CH Str, benzene), 2925, 2893(-CH Str,
Alkyl), 1708(C=0 Str), 1596(C=N Str), 1304(C-N
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Str), 1121(C-N Str), 1013(N-N Str). 'HNMR
(DMSO, dppm): 12.360(s, 2H, -COOH), 9.2701(s,
IH, -NH), 7.9062-7.5387(s, d, t, 12H, Ar-H),
4.6319(s, 2H, -CH,CO), 3.3660(t, 1H, -CH-),
2.653-2.3452(t, 2H, -CH,;). Mass (EI-MS):
417.12(M), 418.43(M + 1), 416.04(M -1).
Compound No.3i: (2-((9-oxo0-4a, 9a-dihydro-9H-
xanthen-3-yl) oxy) acetyl) tyrosine: IR, Cm”
(KBr)

3532(-OH Str, Ar-OH), 32485(-NH Str, Amide),
3098, 3021(-CH Str, benzene), 2989, 2843(-CH Str,
Alkyl), 1712(C=0 Str), 1556(C=N Str), 1322(C-N
Str), 1134(C-N Str), 1044(N-N Str). 'HNMR
(DMSO, oppm): 12.3919(s, 2H, -COOH, -OH),
9.7966(s, 1H, -NH), 8.5792-7.7612(s, d, t, 12H, Ar-
H), 4.6904(s, 2H, -CH,CO), 3.2541(t, 1H, -CH-),
2.3042(d, 2H, -CH). Mass (EI-MS): 433.12(M),
434.65(M + 1), 432.32(M -1)

Compound No.4j: Compound.3j: (2-((9-oxo-4a,
9a-dihydro-9H-xanthen-3-yl) oxy) acetyl)
methionine: IR, Cm™ (KBr)

3504(-OH Str, Ar-OH), 3287(-NH Str, Amide),
3088, 3021(-CH Str, benzene), 2987, 2867(-CH Str,
Alkyl), 1706(C=0 Str), 1556(C=N Str), 1323(C-N
Str), 1143(C-N Str), 1029(N-N Sz). 'HNMR
(DMSO, dppm): 12.0240(s, 2H, -COOH), 9.3949(s,
IH, -NH), 8.8995-7.1838(s, d, t, 12H, Ar-H),
4.3941(s, 2H, -CH,CO), 2.9979(t, 1H, -CH-),
2.2183(t, 4H, -C,H4). Mass (EI-MS): 401.09(M),
402.43(M + 1), 400.90(M -1).

Antioxidant activity

An antioxidant is a molecule capable of slowing
or preventing the oxidation of other molecules.
Oxidation is a chemical reaction that transfers
electrons from a substance to an oxidizing agent.
Oxidation reaction can produce free radicals which
start chain reaction that damage cells. Antioxidant
terminates these chain reactions by being oxidized
themselves. Although oxidation reactions are
crucial for life, they can also be damaging, hence
plants and animals maintain a complex system
of multiple steps of antioxidants such as
glutathione, vitamin C, E as well as enzymes such
as catalyse, superoxide dismutase and various
peroxidases. Low levels of antioxidant or inhibition
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of the antioxidant enzymes causes oxidative stress
and may damage or kill cells'*"'%.

DPPH Method

To evaluate the antioxidant potential of all the
synthesized compounds in-vitro free radical
scavenging activity using DPPH (2, 2-diphenyl-1-
picryl hydrazyl) reduction method"”. The test
solutions were prepared in similar manner as that
of standard Ascorbic acid and the absorbance was
recorded at 516nm after duration of 30 mints. The

percentage inhibition was calculated by the formula:

Abs of Control - Abs of test
% Inhibition = X 100

Abs of Control
The ICsg value represented the concentration of the
compounds that caused 50% inhibition.
Hydrogen peroxide scavenging activity
Hydrogen peroxide scavenging assay: A solution of
hydrogen peroxide (40mM) was prepared in
phosphate buffer (50mM, pH 7.4). 1 ml of test
compound (10, 50, 100, 200, 500pug/ml) in ethanol
was added to 0.6 ml hydrogen peroxide solution.
Absorbance of test solution was measured at 230nm
after 10 min against a blank solution containing
phosphate buffer without hydrogen peroxide.
Hydrogen peroxide solution served as control'*.
Ascorbic acid was used as reference standard. The
percentage of hydrogen peroxide scavenged is
calculated as follows:
Percentage scavenged = ((As-AJ)/A) X100
Where A. is the absorbance of control, A is the
absorbance of test. The ICsy value represented the
concentration of the compounds that caused 50 %
inhibition.

RESULTS AND DISCUSSION

Synthesis

The characterization data of all compounds 3a-3I
are given the experimental section. All the
synthesized compounds gave satisfactory analysis
for the proposed structures, which were confirmed
on the basis of their elemental analysis by FT-IR,
LC-MASS, 1H NMR data. The present work which
involve reaction between substituted Xanthine
derivatives with different amino acids in the

Available online: www.uptodateresearchpublication.com

presence of Dioxane to form title compounds (3a-
30).

Chemistry and characterization of compounds: In
Compound.3a:  (2-((9-oxo0-4a,  9a-dihydro-9H-
xanthen-3-yl) oxy) acetyl) glycine. IR bands at IR,
Cm-1 (KBr): IR, Cm™ (KBr): 3501(-OH Str, Ar-
OH), 3205(-NH Str, Amide), 3100(-CH Str,
benzene), 2944,2834(-CH Str, Alkyl), 1705 (C=0
Str), 1544(C=N Str), 1347(C-N Str), 1180(C-N Str),
1078(N-N Str). "HNMR (DMSO, dppm): 11.9740(s,
1H, -COOH), 9.7901(s, 1H, -NH), 7.6895-7.3852(s,
d, t, 7H, Ar-H), 4.1735(s, 2H, -CH,CO), 3.1095(s,
1H, -CH-). Mass (EI-MS): 327.07(M), 328.21(M +
1). In Compound.3b: (2-((9-ox0-4a, 9a-dihydro-9H-
xanthen-3-yl) oxy) acetyl) alanine IR bands at IR,
Cm” (KBr): IR, Cm" (KBr): 3577(-OH Str, Ar-
OH), 3237(-NH Str, Amide), 3077(-CH Str,
benzene), 2935, 2835(-CH Str, Alkyl), 1705(C=0
Str), 1581(C=N Str), 1387(C-N Str), 1166(C-N Str),
1032(N-N Str). "HNMR (DMSO, dppm): 12.0276(s,
1H, -COOH), 9.5269(s, 1H, -NH), 7.9492-7.7624(s,
d, t, 7H, Ar-H), 4.5276(s, 2H, -CH,CO), 3.3080(s,
1H, -CH-), 2.0736(s, 3H, -CH3). Mass (EI-MS):
341.09(M), 342(M+1, 100%), 340(M-1). In
Compound.3c: (2-((9-0x0-4a,9a-dihydro-9H-
xanthen-3-yl)oxy) acetyl) valine IR bands at IR,
Cm™’ (KBr): IR, Cm™ (KBr): 3519(-OH Str, Ar-
OH), 3418(-NH Str, Amide), 3078(-CH Str,
benzene), 2989, 2867(-CH Str, Alkyl), 1714(C=0
Str), 1491(C=N Str), 1314(C-N Str), 1172(C-N Str),
1080(N-N S). "HNMR (DMSO, dppm): 12.0992(s,
1H, -COOH), 9.6362(s, 1H, -NH), 7.9453-7.7518(s,
d, t, 7H, Ar-H), 4.4594(s, 2H, -CH,CO), 3.1869(d,
2H, -CH-), 2.1487-2.1289(s, 6H, -CH3). Mass (EI-
MS): 369.12(M), 370.32(M + 1), 368.03(M -1). In
Compound.3d: Compound.3d: (2-((9-oxo-4a, 9a-
dihydro-9H-xanthen-3-yl) oxy) acetyl) leucine. IR
bands at IR, Cm™ (KBr): 3588(-OH Str, Ar-OH),
3234(-NH Str, Amide), 3080(-CH Str, benzene),
2943, 2892(-CH Str, Alkyl), 1717(C=0 Str),
I511(C=N Str), 1258(C-N Str), 1177(C-N Str),
1007(N-N Str). "HNMR (DMSO, dppm): 12.0453(s,
1H, -COOH), 9.6286(s, 1H, -NH), 7.9457-7.7528(s,
d, t, 7H, Ar-H), 4.4582(s, 2H, -CH,CO), 3.1887(t,
1H, -CH-), 2.1894-2.1277(d, 6H, -CH3). Mass (EI-
MS): 383.14(M), 383.02(M + 1), 381.04(M -1).
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In Compound.3e: (2-((9-oxo-4a, 9a-dihydro-9H-
xanthen-3-yl) oxy) acetyl) alanine. IR bands at IR,
Cm™” (KBr): IR, Cm™ (KBr): 3593(-OH Str, Ar-
OH), 3295(-NH Str, Amide), 3095(-CH Str,
benzene), 2944, 2884,2838(-CH Str, Alkyl),
1711(C=0 Str), 1543(C=N Str), 1276(C-N Str),
1157(C-N Str), 1055(N-N Str). '"HNMR (DMSO,
oppm): oppm): 12.0544(s, 1H, -COOH), 9.5643(s,
1H, -NH), 7.9864-7.5427(s, d, t, 7H, Ar-H),
4.7653(s, 2H, -CH,CO), 3.1235(t, 1H, -CH-),
2.4763-2.0953(d,q,s, 9H, -C4Hy). Mass (EI-MS):
383.14(M), 384.76(M + 1), 382, 04(M -1).

Antioxidant activity

All the synthesized compounds 3a-3j were
screened for their in vitro antioxidant activity by
DPPH* method and Hydrogen peroxide method
using ascorbic acid as the standard.

The observations revealed that 3b,3e and 3i
exhibited significant antioxidant activity by DPPH
method with IC50 value at 36.04, 39.09 and
43.04ug/ML, By hydrogen peroxide method with
IC50 wvalue at 39.98 (3d), 340.98(3e¢) and
38.02(31)ug/ML. The most of compounds
exhibited moderate activity. The compounds 3a
and 3f exhibited least activity with IC50 value
respectively.

Table No.1: Physical properties of (3a-3j)

Code R Mol. Formula | Mol. wt (g.mol”) M.P (°C)
3a -H C7H3NOg 327.07 219-221
3b - CH; C1gH1sNOg 341.09 178-181
3¢ L CaoH10NOg 369.12 192-194

St
3d \/< C21H2NOg 355.87 204-206
CHg
3e \E/C3H7 C,1H,1NOg 383.14 167-169
’ O
3f ~., Ca0H 15N, 05 398.11 183-185
wiHa N,
OH
3g /< C1oH7NO; 371.10 212-214
CHg
3h O/\ C4HoNOg 417.12 181-183
3i Ho@/\ Ca4HoNO; 433.12 226-228
3i BN CaoHigNOGS 401.09 251-253
Available online: www.uptodateresearchpublication.com April — June 74
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Table No.2: Antioxidant activity [ICso (Mean £ S.E.M)] of novel xanthone conjugated amino acids (3a-

Table

3j)
S.No Compounds I1Cs¢ (Mean = S.E.M) pg/ mL
1 3a 67.73
2 3b 36.04
3 3c 40.94
4 3d 68.09
5 3e 39.09
6 3f 82.93
7 3g 46.02
8 3h 59.03
9 3i 43.04
10 3j 69.28
11 Ascorbic acid 32.45
No.3: The percentage inhibition of hydrogen peroxide is calculated and the results are presented
in the table novel xanthone conjugated amino acids (3a-3j)
S.No Compounds ICs¢ (Mean = S.E.M) pg/mL
1 3a 65.21
2 3b 42.76
3 3c 72.32
4 3d 39.26
5 3e 40.98
6 3f 52.65
7 3g 49.04
8 3h 57.34
9 31 38.02
10 3] 66.32
11 Ascorbic acid 32.09

Values are expressed in mean = SEM; (n = 3);
% p < 0.001 = highly significant, * p < 0.01 = moderately Significant, *» < 0.05 = Significant
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CONCLUSION

In the present study, a series of novel xanthone
conjugated amino acids (3a-3j) were synthesized
according to the above mentioned procedures by
conventional methods as mentioned in the scheme
by the condensation of novel substituted novel
xanthone conjugated amino acids derivatives and
evaluated for their possible antioxidant activitiy. All
these molecules were characterized by FTIR,
'"HNMR and Mass spectral analysis along with
physical data. In conclusion, the present study
reveals that the newly synthesized xanthone
conjugated amino acids compounds (3a-3j) present
in the synthesized compounds is responsible for the
antioxidant activitiy and may serve as a lead
molecule for further modifications to obtain
clinically useful novel entities.

ACKNOWLEDGEMENT

The authors thank the Rajiv Gandhi University of
Health Sciences, Karnataka, Bengaluru, for
rendering financial support (PROJECT CODE P017
and ORDER NO. RGU/ADV.RES/BR/001/2017-18
DATED: 21.12.2017) and providing grant funding
to conduct this study.

CONFLICT OF INTEREST
The authors declare that there is no conflict of
interests regarding the publication of this paper.

BIBLIOGRAPHY

1. Delia Hernandez R, Victor E. Torres Heredia,
Oscar G, Barradas. Synthesis of imidazole
derivatives and their biological activities, Jour
of Chem and Bioche, 2(2), 2014, 45-83.

2. Kini D. Synthesis and oral hypoglycemic
activity of 3-[5"-methyl-2"-aryl-3'-(thiazol-2"-
yl amino) thiazolidin-4-one] coumarin
derivatives, J Chem, 8, 2018, 386-390.

3. Ottana R, Maccari R, Giglio M, Del Corso A,
Cappiello M. Identification of 5-arylidene-4-
thiazolidinone derivatives endowed with dual
activity as aldose reductase inhibitors and
antioxidant agents for the treatment of
diabetic complications, Eur J Med Che, 46(7),
2016, 2797-2806.

Available online: www.uptodateresearchpublication.com

4.

10.

1.

Lakshmi Ranganatha V, Bushra Begum A,
Naveen P, Zameer F, Hegdekatte R, Khanum
S A. Synthesis, xanthine oxidase inhibition
and antioxidant screening of benzophenone
tagged thiazolidinone analogs, Arch Pharm
Chem Life Sci, 347(8), 2018, 589-598.

Pawar R B, Mulwad V V. Synthesis of some
biologically active pyrazole, thiazolidinone,
and azetidinone derivatives, Chem.
Heterocycl. Comp, 40(2), 2004, 219-226.
Jackson C M, Blass B, Coburn K,
Djandjighian L, Fadayel G, Fluxe A J,
Hodson S J, Janusz J M, Murawsky M,
Ridgeway J M, White R E, Wu S. Evolution
of thiazolidine-based blockers of human
Kvl.5 for the treatment of atrial arrhythmias,
Bioorg. Med. Chem. Lett, 17(1), 2007, 282-
284.

Bhandari S V, Bothara K G, Patil A A, Chitre
T S, Sarkate A P, Gore S T, Dangre S C,
Khachane C V. Design, synthesis and
pharmacological ~ screening  of  novel
antihypertensive  agents  using  hybrid
approach, Bioorg. Med. Chem, 17(1), 2009,
390-400.

Al-Ayed A S, Said R B, Fabienne A.
Synthesis and characterization of new
thiazolidinones containing coumarin moieties
and their antibacterial and antioxidant
activities, Molecules, 17(8), 2017, 9321-9334.
Cacic M, Molnar M, Sarkanj B, Has-Schon E,
Rajkovic V. Synthesis and antioxidant
activity of some new coumarinyl-1, 3-
thiazolidine-4-ones, Molecules, 15(10), 2020,
6795-6809.

Manvar A, Shah A. Microwave-assisted
chemistry of purines and xanthenes, An
overview, Tetrahedron, 69(38), 2016, 8105-
8127.

Martinez-Lopez S, Sarria B, Gomez-Juaristi
M, Goya L, Mateos R, Bravo Clemente L.
Theobromine, caffeine and theophylline
metabolites in human plasma and urine after
consumption of soluble cocoa products with
different methylxanthine contents, Food Res
Int, 63(C), 2014, 446-455.

April — June 77



Swaroopa H M and Sowmya H G. /Asian Journal of Pharmaceutical Analysis and Medicinal Chemistry. 10(2), 2022, 70-78.

12. Dubuis E, Wortley M A, Grace M S, Maher S
A, Adcock J J, Birrell M A, Belvisi M G.
Theophylline inhibits the cough reflex
through a novel mechanism of action, J
Allergy Clin Immunol, 133(6), 2017, 1588-
1598.

13. Lupascu F G, Dash M, Samal S K, Dubruel P,
Lupusoru C E, Lupusoru R V, Dragostin O,
Profire L. Development, optimization and
biological evaluation of chitosan scaffold
formulations of new xanthine derivatives for
treatment of type-2 diabetes mellitus, Eur J
Pharm Sci, 77,2015, 122-134.

14. Motegi T, Katayama M, Uzuka Y, Okamura
Y. Evaluation of anticancer effects and
enhanced doxorubicin  cytotoxicity  of
xanthine derivatives using canine
hemangiosarcoma cell lines, Res Vet Sci,
95(2), 2013, 600-605.

15. Constantin S, Panzariu A, Vasincu I,
Apotrosoaei M, Confederat L, Buron F,
Routier S, Profire L. Synthesis and evaluation
of antioxidant activity of some hydrazones
with xanthine structure, Rev Med Chir Soc
Med Nat, 119(3), 2019, 910-916.

Please cite this article in press as: Swaroopa H M and Sowmya H G. Synthesis, characterization and their anti-
oxidant activity of xanthone conjugated amino acids, Asian Journal of Pharmaceutical Analysis and Medicinal
Chemistry, 10(2), 2022, 70-78.

Available online: www.uptodateresearchpublication.com April — June 78




