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1. INTRODUCTION

N-acetyl-5-methoxytryptamine, or melatonin(MLT) is an indolic hormone which plays
pleiotropic roles and is widely distributed in most living organisms, where it is involved in
various physiological functions.*! MLT is a hormone primarily secreted by the pineal gland
along with many other parts of the human body.*” The relevance of melatonin has been
demonstrated in human physiology and pathology, due to its anti-inflammatory properties,
antioxidant action, and its role in immunomodulation, energy metabolism, and hematopoiesis.
Furthermore, a number of epidemiological studies support a protective role of melatonin in
both hormone-dependent and hormone-independent cancers, suggesting an inverse

correlation between melatonin level and cancer incidence.[®

In recent years, the many physiological properties of MLT have stimulated much interest in
the development of synthetic compounds possessing the indole ring. The diverse biological
activities of melatonin may be attributed to the presence of C—NH—C fragment,
characteristics of the indole ring. Recent research has showed that compounds with an indole
ring have significant antioxidant effects.™*”!

Chalcones are naturally occurring o, -unsaturated ketones with two aromatic rings (A and B)
belonging to the flavonoid family which constitutes one of the major classes of naturally
occurring oxygen heterocyclic compounds.™ In nature, (E)-chalcones have shown to display
an important role in pigmentation of flowers and can act as protecting agents against micro-
organisms, insects and ultraviolet radiation. They can also present other biological,
pharmacological and biocidal properties, such as antibacterial™®, anti-inflammatory™**°!,
antifungal™,  antimalarial®'®,  antitumor®®,  antimicrobial®?!,  antiviral®?,
antitubercular®,  antioxidant’®?,  antimitotic!®®,  antileishmanial®!,  antiplatelet®®”,

anticancert?® activities, among others.[2%%

Herein, we report the synthesis of some novel chalcones incorporating indole-based
melatonin analogue for evaluation to antioxidant and cytotoxic activities against human

hepatocellular carcinoma HepG2cell line.

2. RESULTS AND DISCUSSION
2.1. Chemistry
Aconsiderable variety of methods are available in literature for the synthesis of chalcones.

The most convenient method is the one, that involves the Claisen-Schimidt condensation of
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equimolar quantities of an aryl methyl ketones with arylaldehyde in presence of alcoholic

alkali.l39

Thus, treatment of ethanolic solution of [Melatonin] (2-(5-methoxy-1H-indol-3-yl)ethyl)
acetamide(1) with aromatic aldehydes namely, benzaldehyde, 2-chlorobenzaldehyde, 4-
flourobenzaldehyde, 2,4-dimethoxy benzaldehyde and/or thiphenaldehyde in the presence of
sodium hydroxide as a catalyst(Clasien-Sehmidt reaction conditions®2*? affected
condensation with the formation of the corresponding N-(2-(5-methoxy-1H-indol-3-yl) ethyl)
Cinnamamide(2a) and/or 3-(substituted aryl)-N-(5-methoxy-1H-indol-3-yl)ethyl)
acrylamide(chalcones) (2b-d)(Scheme 1), respectively.

\
2T
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_ArCHOEIOS
W\/ \ NaOH |: :I NII C\\
H @)
H CH3 (2a-¢)
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a,C6H5

b, CgHy.CI(2)

C, CeHs.F(4)
d,CegH3.OCH3(2,4)
e,C4HsS

Scheme 1

The structures of compounds (2a-e) were supported by elemental analysis and spectral data.
The IR spectra of (2a-e) showed strong absorption bands at 3349-3255 and 1675-1651cm-*
attributed to NH and CO of a-f unsaturated carbonyl group whereas, the *H-NMR spectra
revealed singlet broad signals at 6 10.65-10.63, 8.40-7.95ppm integrating for two NH groups
of melatonin moiety which is D,0-exchangeable, pair doublet of two protons at 6 6.70,
7.85ppm integrating for o and p—unsaturated carbonyl group. Also, a multiplet signal at 7.45-
6.69 corresponding to the aryl protons and indole moiety. In addition, one singlet at &
3.74,3.76ppm of three protons integrating for methoxyl group and disappearance of signal of
CHs; groupand this explain the conversion of COCH3; of MLT into a-f unsaturated carbonyl

group. All other signals are in agreement with the proposed structures.

2.2. Antioxidant activity
In the present study, in-vitro Anti-oxidant activity of melatonin and novel N-(2-(5-methoxy-
1H-indol-3-yl) ethyl) Cinnamamide(2a) and/or 3-(substituted aryl)-N-(5-methoxy-1H-indol-

3-yl)ethyl)acrylamide (chalcones) (2b-d)(chalcone derivatives) was performed by using
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DPPH method.® It is an ideal and convenient method to assess the antioxidant activity of
novel compounds. DPPH is an unstable free radical that gets maximum absorbance at 517 nm
due to the presence of an odd electron, which disappears when paired with an antioxidant or
reducing agent. An antioxidant or reducing agent may supply electron or hydrogen to the
DPPH free radical and bleach the color of the DPPH solution. Generally, 2,2 diphenyl-1-
picrylhydrazyl has produced a black purple color in methanol, it becomes colorless or yellow

in color when paired with an electron and turns to 2,2 diphenyl-1-picrylhydrazyl.

Inhibitions of all the tested synthesized compounds are listed in Table 1. The antioxidant
activity is expressed in terms of % inhibition and 1Csq (effective concentration for scavenging
50% of the initial DPPH) value (uM).

Table 1: Antioxidant activity of the newly synthesized compounds (%inhibition).

Comp. Concentration, pg/mL 1Cs0
Code 5 10 20 40 80 160 | 320 | 460 | pg/mL
11 168 | 408 | 7.96 | 1455 | 2450 | 3372 | 4524 [5521 | 464.1
2a 3.87 | 618 | 11.94 | 2597 |34.97 | 46.70 | 56.23 | 8042 | 2154
2b 1.99 | 398 | 6.70 | 16.65 |23.77 | 33.61 | 4576 |58.01 | 430.8
2c 2.30 | 408 | 932 | 16.02 | 25.34 | 34.45 | 46.49 | 57.80 | 419.3
2d 335 | 492 | 733 | 21.68 | 29.63 | 4052 | 5361 | 78.85| 2759
2e 1.68 | 272 | 6.07 | 9.84 |18.85 | 27.85 | 40.31 | 50.68 619
Concentration, pg/mL 1Cs0

Standard 5 | 10 | 15 20 [ 25 [ 30 | 3 | o | pgmL
Ascorbicacid | 12.98 | 16.38 | 62.98 | 76.81 | 78.72 | 78.94 | 80.21 ' 11.2

Of all the compounds tested synthesized show that compounds 2a-e showed scavenging
activity towards DPPH. Compounds 2a and 2d showed strong inhibition than the parent

material(Melatonin) but lower than the specific inhibitor AA.

2.3 In-vitro cytotoxicity against human hepatocellular carcinoma HepG2 cells

Cancer is the leading cause of worldwide morbidity and mortality, especially in developing
countries.®®* Hepatocellular carcinoma is one of the common global malignancies and is
the fifth most common type of cancer and the third leading cause of cancer-associated
mortality worldwide, and the incidence continues to increase in numerous countries.*** The
anthracycline doxorubicin is a chemotherapeutic drug to treat different diversities of

cancers.[*344]

Most of the clinically used antitumor agents possess significant cytotoxic activity in cell

culture systems as cytotoxicity is one of chemotherapeutic targets of antitumor activity.[*!
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The cytotoxic effect of the newly synthesized compounds was evaluated against HepG2 cells,
using MTT assay, in comparison with doxorubicin as a reference drug. The cytotoxic
activities of the newly compounds are expressed by median growth inhibitory concentration
(ICs0), whereas, cell viability percent and Toxicity percent of HepG2 cells were evaluated.
The tumor cell line showed normal growth in the culture system and DMSO did not seem to
have any noticeable effect on cellular growth. A gradual decrease in the viability of cancer
cells was observed with increasing concentration of the tested compounds, in a dose-
dependent inhibitory effect.

In-vitro anticancer activity of melatonin and doxorubicin against HepG2 cells is
demonstrated in Table 2. Fig. 1 & 2 demonstrated the Cell Viability% and Toxicity% of
Melatonin (1) and Doxorubicin at differentconcentrations (uM/ml) on HepG2 cells. The
results showed that MLT exhibited cytotoxic activity against HepG2 cells in a concentration
dose dependent manner, with 1Cs 4.8 + 0.20 uM/ml after 24 h of incubation, as compared to
the reference drug; doxorubicin (ICsp 21.62 + 0.65 uM/ml). It is obvious that MLT possess a
potent in-vitro cytotoxic activity than the reference drug, doxorubicin. Fig.3,4 and 5
represented morphological changes in untreated HepG2 cells, HepG2 cells treated with
different concentrations of MLT and HepG2 cells treated with different concentrations of
doxorubicin, respectively. Treated HepG2 cells with MLT or doxorubicin showed partial or

complete loss of the monolayer, rounding, shrinkage, or cell granulation.

Several clinical trials have examined the therapeutic usefulness of melatonin in different
types of cancer. Over the last decades, significant research efforts have been devoted to
defining the role of melatonin in the pathogenesis of cancer and its possible therapeutic
application. It has been shown that melatonin, under bothin-vitro and in vivo conditions,
inhibits the growth of some cancer cells.[*) Melatonin induced antineoplastic activity in both
in-vivo and in-vitro models of carcinogenesis.*”! In this in-vitro study, melatonin performs as
a cytotoxic agent against human liver adenocarcinoma. These data are in bargain with
previous states on a neoplasms ranges, including, breast cancer*®®** prostate cancer
cells®®8  melanomal™, leukemia®!, colon cancer’®®¥ ovarian carcinoma cell linel®,

neuroblastoma!®, hepatocarcinoma cell lines.[®®5"!

Melatonin exerts growth inhibitory effects on different cancer cell lines. Melatonin may be
exerts growth inhibitory effects through its activation of MT1 and MT2 receptors, and
inhibition of linoleic acid uptake, thereby preventing the formation of the mitogenic
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metabolite 1,3-hydroxyoctadecadienoic acid. Further, the anti-carcinogenic effect of
melatonin on neoplastic cells relies on its antioxidant, immune-stimulating, and apoptotic
properties.®®” MT2 expression is absent in HepG2 cells, so the cytotoxic effect of
melatonin is driven through MT1 in HepG2 cells, which is correlated to cAMP modulation
and ERK activation by melatonin."™ Also, melatonin induced cytotoxic effect on HepG2

mediated by induction of apoptosis, cell death and cell cycle arrest,®¢7"!

On the other hand, anticancer activities of the newly synthesized compounds(2a-e) against
liver adenocarcinoma HepG2 cellsare listed in Table 3. Fig. 6 & 7 displayed the Cell
Viability% and Toxicity% of different concentrations (uM/ml) of the newly synthesized
compounds on HepG2 cells. Fig 8, 9, 10,11 and 12 represented the morphological changes in
HepG2 cells treated with different concentrations of the newly synthesized compounds.
HepG2 cells treated with the newly synthesized compounds also showed partial or complete

loss of the monolayer, rounding, shrinkage, or cell granulation.

The obtained data in Table 3 revealed the in-vitro anti-cancer activity direction of the newly
synthesized compounds against HepG2 is 2d>2c>2e>2b>2a with 1Csp: 9.43 + 0.45 > 17.81 +
0.80 > 18.18 + 0.60 > 27.34 + 0.75 > 54.23 + 3.95uM/ml, respectively as compared to the
reference drug; doxorubicin (ICso: 21.62 +0.65uM/ml).

A closure look into the structure activity relationship indicates that the melatonin derivatives
2¢, 2d and 2e which bearing 3-(4-fluoro-phenyl), 3-(2,4-dimethoxyphenyl) and 3-thiophen-3-
yl moieties, respectively with an ICsy value of : 9.43 + 0.45>17.81 + 0.80 > 18.18 + 0.60 >
27.34 + 0.75 > 54.23 + 3.95uM/ml exhibited more potent in-vitro cytotoxic activitiesthanthe
reference drug; doxorubicin (ICsp: 21.62 +0.65uM/ml) but showed less in-vitro cytotoxic
activity than their parent MLT (ICsp: 4.8 + 0.20 uM/ml). The cytotoxic mechanism of these

newly synthesized compounds will beinvestigated in a further study.
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Table 2: In-vitro anticancer activity of various concentrations of melatonin and

doxorubicin against human liver adenocarcinoma HepG2 cells as assessed with MTT

assay method.

Compound Co?li;f[}};aglon Viability % (+ St. D.) | Toxicity % (+ St. D.) ICSO(OfN(Iﬁ:lt)' D.)
HepG?2 Cells 100.00 + 0.20 0.00 + 0.00
100 444 +0.81 95.55 + 0.81
50 7.36 +1.52 92.64 + 1.52
25 13.34 +1.53 86.66 + 1.53
125 43.52 + 0.50 56.48 + 0.50
Doxorubicin 6.25 66.19 + 0.80 33.81 +0.80
(Dox) 3.125 96.39 + 0.65 3.61 +0.65 21.62£0.65
1.562 98.97 +1.04 1.03+1.04
0.781 100.76 + 0.67 00+ 00
0.390 101.20 + 1.06 00 + 00
0.195 103.11 +1.17 00+ 00
100 3.67 +0.80 96.33+0.80
50 10.76 + 0.86 89.24 + 0.86
25 13.95 + 0.56 86.04 + 0.56
125 15.12 + 0.85 84.88 + 0.85
1 6.25 27.16 + 0.80 72.84 + 0.80 48+0.20°
(Melatonin) 3.125 66.19 + 0.90 33.81+0.90 =
1.562 97.29+0.70 271+0.70
0.781 99.72 + 0.63 0.33+0.58
0.390 102.06 + 2.08 0.00 + 0.00
0.195 103.20+1.70 0.00 +0.00

* Data are expressed as means + S.D. of three separate experiments.

**Median growth inhibitory concentrations (I1Cso).

***%|ndicates a significant difference from doxorubicin at p < 0.05

Table 3: In- vitro anticancer activity of the newly synthesized compounds against

human liver adenocarcinoma HepG2 cells.

Concentration Lo TR 1C50% (+ St. D.)
Compound (uM/ml) Viability % (+ St. D.) | Toxicity % (+ St. D.) (uM/ml)

100 5.04 +0.26 94.95 + 0.27
50 38.14 + 0.75 61.85+ 0.75
25 87.79 + 0.75 12.21 +0.75

2a 125 100.40 + 0.69 0.00 £ 0.00 54.23+3.95
6.25 100.22 + 0.38 0.00 +0.00
3.125 102.31 + 2.07 0.00 +0.00
100 6.16 + 0.60 93.84 + 0.6
50 19.24 + 0.65 80.75 + 0.65

2b 25 45.74 + 0.60 54.26 + 0.60 27.340.75
125 51.37 + 0.64 48.63 + 0.64
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6.25 9943 + 1.21 083+0.76
3.125 99.62 + 0.41 0.37 £ 0.40
1.562 99.02 £ 0.69 0.97 + 0.96
0.781 101.13 + 1.91 0.00 £ 0.00
100 5.59 + 0.52 94.41 + 0.52
50 9.02 + 0.45 90.97 + 0.45
25 2744 + 0.45 72.56 + 0.45
2 125 60.60 + 1.08 39.40 + 1.08 17.81 + 0.80°
6.25 96.45 + 0.68 3.55 + 0.68
3.125 99.42 + 1.38 0.90  0.85
1.562 100.35 + 1.51 032+ 055
100 5.36 + 0.41 94.64 + 0.40
50 6.16 £ 0.50 93.84 £ 0.50
25 9.33 + 0.35 90.67 + 0.35
125 20.16 + 0.65 70.83 £ 0.65 .
2d 6.25 82.68 + 0.62 17.31 + 0.61 9.4320.45
3.125 101.09 + 3.76 067+ 115
1.562 99.60 + 1.44 067+115
0.781 100.10 + 0.66 017 +0.28
100 4324062 95.68 + 0.62
50 13.15 + 1.04 86.85 + 1.04
25 2171+ 1.75 7829+ 1.75
125 74.38 + 1.09 25.62 + 1.09 .
2 6.25 97.30 £ 1.13 2.69 + 1.13 18.18 + 0.60
3.125 100.09 + 1.14 034+ 058
1.562 98.57 + 0.52 1.43 + 0.52
0.781 100 + 1.0 00 £ 00

* Data are expressed as means + S.D. of three separate experiments.

**Median growth inhibitory concentrations (ICsg) ***®indicates a significant difference from
doxorubicin at p < 0.05.
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Fig. 1: Cell Viability%o of different Melatonin (1) and Doxorubicin Concentrations
(uM/ml) on liver adenocarcinoma HepG2 cells.
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Fig. 2: Toxicity% of different Melatonin (1) and Doxorubicin Concentrations (uM/ml)
on liver adenocarcinoma HepG2 cells.

control
HepG2 cells
Organism : Homo sapierns, human
Tissue 3 liver

Cell Type : epithelial
Culture Properties : adherent
Disease S hepatocellularcarcinoma

Fig. 3: Human liver adenocarcinoma HepG2 cells.

100 uM/ml 50 uM/ml 25 uM/ml

6.25 uM/ml 3.125 uM/ml 1.562 uM/ml 0.781 uM/ml

Fig. 4: Effect of different concentrations of compound Melatonin (N-(2-(5-methoxy-1H-

indol-3-yl)ethyl)acetamide) (1) on human Liver adenocarcinoma HepG2 cells.
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100 uM/ml 50 uM/ml 25 uMU/ml
\3?“"_'

.

12.5 uM/ml 6.25 uM/ml 3.125 uM/ml

Fig. 5: Effect of different concentrations of Doxorubicin (reference drug) on human
liver adenocarcinoma HepG2 cells.
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Fig. 6: Cell Viability% of the newly synthesizedchalcone derivatives of Melatonin on
human liver adenocarcinoma HepG2 cells.
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Fig. 7: Toxicity% of the newly synthesizedchalcones of Melatonin (2a-e) on human liver
adenocarcinoma HepG2 cells.
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100 uM/ml S0 uM/ml 25 uM/ml 12.5 uM/ml
6.25 uM/ml 3.125 uM/ml 1.562 uM/ml 0.781 uM/ml

Fig. 8: Effect of different concentrations of compound N-(2-(5-methoxy-1H-indol-3-yl)
ethyl) cinnamide(2a) on human liver adenocarcinoma HepG2 cells.

100 uM/ml S0 uM/ml 25 uM/ml
125 uM/ml 62.5 uM/ml 31.5 uM/ml

Fig. 9: Effect of different concentrations of compound 3-(4-chlorophenyl) N-(2-(5-

methoxylH-indol-3-yl)ethyl) acrylamide(2b) on human liver adenocarcinoma HepG2

cells.
100 uM/ml 50 uM/ml 25 uM/ml 12.5 uM/ml
6.25 uM/ml 3.125 uM/ml 1.562 uM/ml

Fig. 10: Effect of different concentrations of compound (E)- 3-( 4- fluorophenyl) -N-(5-
methoxy-1H-indol-3-yl)ethyl)acrylamide(2c) on human liver adenocarcinoma HepG2
cells.
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100 uM/ml S0 uM/ml 2S5 uMU/ml
12.5 uM/ml 6.25 uM/ml 3.125 uM/ml

Fig. 11: Effect of different concentrations of N-(2-(5-methoxy-1H-indol-3-yl)ethyl)-3-

(2,4-dimethoxyphenyl)acrylamide (2d) on human liver adenocarcinoma HepG2.

100 uM/ml S50 uM/ml 25 uM/ml
12.5 uM/ml 6.25 uM/ml 3.125 uM/ml

Fig. 12: Effect of different concentrations of compound (E) -N-(2-(5-methoxy-1H-indol-
3-yhethyl)-3-(thiophen-3-yl) acrylamide(2e) on human liver adenocarcinoma HepG2

cells.

3. CONCLUSION

In summary, we had synthesized a novel series of chalcones of indole-based on melatonin
analogues. Most of the synthesized showed scavenging activity towards DPPH. Compounds
2a and 2d showed strong inhibition than the parent material (MLT) but lower than the
specific inhibitor AA. Also, the newly synthesized compounds were evaluated against human
liver adenocarcinoma HepG2 cells. Most of the prepared compounds revealed potential
cytotoxic anticancer activity. Compounds 2c, 2d and 2e, which bearing 3-(4-Fluoro-phenyl),
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3-(2,4-dimethoxyphenyl) and 3-thiophen-3-yl moieties with an ICs, value of : 9.43 + 0.45 >
17.81 +0.80 > 18.18 + 0.60 > 27.34 + 0.75 > 54.23 + 3.95uM/ml were exhibited more potent
in-vitro cytotoxic activitiesthan the reference drugdoxorubicin (ICsp: 21.62 +0.65uM/ml), but
showed less active in-vitro cytotoxic activities than their parent material (melatonin) (I1Csp:
4.8 + 0.20 uM/ml). The cytotoxic mechanism of these newly synthesized compounds will be

investigated in a further study.

4. Experimental

All melting points for the prepared derivatives were measured in capillary tubes using a
Gallen-Kamp apparatus and were uncorrected. The FT-IR spectra were recorded on a Perkin-
Elmer 1650 spectrophotometer (KBr pellets). The 1H,13C NMR spectra were measured in
dimethylsulphoxide-d6 as a solvent using a Varian Gemini 180 spectrometer operating at 400
MHz for 1H and 75 MHz for 13C NMR. TMS was used as an internal standard and the
chemical shifts were reported as 6 ppm. The FAB mass spectra were recorded on a JEOL SX
102/DA-6000 mass spectrometer.

4.1 General procedure

Synthesis of N-(2-(5-methoxy-1H-indol-3-yl) ethyl)cinnamamide (2a) and/or 3-(substituted
aryl)-N-(5-methoxy-1H-indol-3-yl)ethyl)acrylamide(2b-e)

To ethanolic solution of melatonin 1 (0.01 mol) containing (5 mL) of 10% aqueous NaOH,
aromatic and hetero aldehydes namely, (benzaldehyde, 2-chlorobenzaldehyde, 4-flouro
benzaldehyde, 2,4-dimethoxybenzaldehyde and /or thiophenaldehyde (0.01 mol) were added.
The reaction mixture was heated under reflux for 6-8 hrs. the solvent was concentrated, left to

cool. Acidified with acetic acid to give (2a-e), respectively.

N-(2-(5-methoxy-1H-indol-3-yl) ethyl) cinnamamide(2a)

C20H20N,0, (MW320): orange crystals; 76% yield; m. p 80 -82 °C. Anal Calc: C,75.01; H,
6.31; N, 8.77; Found: C, 74.98; H, 6.29; N,8 .77. FT-IR (KBr cm-1)v max: 3285 (NH),
3070(CH-aromatic), 2911.2863 (CH-aliphatic),1665(CO), 1596(C=C). IHNMR (6 ppm)
(DMSO-d6): 6=10.64(1H,s,br,NHindole),8.29(1H,s,br, NHCO), 7.73(1H,d,CH= CHCO), 6.71
(1H,d, CH=CHCO), 6.69-7.45(9H,m,H-Ar),3.86(2H,t,CH,CH,NH). 3.75(3H,s5,0CH3),
2.79(2H,t,CH; CH,NH).

WWW.Wjpr.net Vol 7, Issue 16, 2018. 34




Dawoud et al. World Journal of Pharmaceutical Research

3-(Chloro phenyl)-N-(5-methoxy-1H-indol-3-yl)ethyl) acrylamide(2b)
C20H19CIN202(MW354): brownish crystals; 65% yield; m. p 72 -74 °C. Anal Calc: C,67.72;
H, 5.45; N, 8.02;Cl,10.01; Found: C, 67.70; H, 5.40; N,7.89;9.99. FT-IR (KBr cm-1)v
max:3349 (NH),3062(CH-aromatic), 2906-2898 (CH-aliphatic), 1651(CQO), 1576(C=C),
610(C-Cl). IHNMR (8 ppm) (DMSO-d6): 6 =10.65(1H,s,brNH indole), 7.95(1H,br,NHCO),
7.55(1H,d,CH=CHCO), 7.02-7.41(8H,m,H-Ar), 6.70(1H,d,CH =CHCO), 3.76(3H,s,0CH3),
3.30 (2H,q,(CH,CH,NH), 2.76(2H,t, CH,CH,NH).

3-(Flouro phenyl)-N-(5-methoxy-1H-indol-3-yl)ethyl) acrylamide(2c)

CaoH19FN,0, (MW388):dark brown crystals; 72% yield; m. p 93 -95°C. Anal Calc: C, 80.01;
H, 5.68; N, 8.31; F,5.63; Found: C, 77.99; H, 5.66; N,8.28,F;5.61. FT-IR (KBr cm-1)v
max:3255 (NH),3035(CH-aromatic), 2961-2916 (CH-aliphatic), 1647(CO), 1604
(C=C),799(C-F). 1HNMR (8 ppm) (DMSO-d6): & =10.63(1H,d,NH-indole), 8.20
(1H,s,br,NHCO),7.85(1H,d,CH=CHCO),7.02-7.24(8H,m,H-Ar), 6.95(1H,d,CH= CHCO),
3.74(3H,s,0CHj3), 3.29 (2H,q,(CH,CH,NH), 2.50(2H,t,CH,CH,NH). MS: m/z (%), 338(M*
1%); 160 (100%).

3-(2,4-Dimethoxy phenyl)-N-(5-methoxy-1H-indol-3-yl)ethyl) acrylamide(2d)

C22H24N,04 (MW380): brownish red crystals; 65% yield; m. p 70 -72°C. Anal Calc: C, 69.48;
H,6.39; N,7.38; Found: C, 69.46; H, 6.36; N,7.36. FT-IR (KBr cm™)v max: 3271
(NH),3070(CH-aromatic), 2935-2831 (CH-aliphatic), 1659(CO), 1612 (C=C). MS: m/z (%),
382 (M*?24%); 310(100).

N-(2-(5-methoxy-1H-indol-3-yl)ethyl)-3-(thiophen-2-yl)acrylamide(2e)

C1gH1gN20,S (MW326): brownish crystals; 82% yield; m. p 104-106°C. Anal Calc: C, 66.30;
H,5.58; N,8.61;S,9.87; Found: C, 66.23; H,5.56; N,8.58;S,9.82. FT-IR (KBr cm-1)v max:
3302 (NH), 3082(CH-aromatic), 2989-2989 (CH-aliphatic), 1675(C0),1585 (C=C). IHNMR
(6 ppm) (DMSO-d6): &6 = 10.65(1H,s,brNH-indole),8.40(1H,s,br, NHCO),7.63
(1H,d,CH=CHCO), -7.40(1H,d,CH=CHCO), 6.69-7.24(7H,m,H-Ar) ,3.76(3H,5,0CH3), 3.29
(2H,q,(CH,CH,NH), 2.76(2H,t,CH,CH,NH).MS: m/z (%), 295(0.70%) with elimination of
OCHg; 160 (100).
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4.2 Antioxidant assay

DPPH free radical scavenging activity

Freshly prepared (0.004% wi/v) methanol solution of 2,2-diphenyl-1-picrylhydrzyl(DPPH)
radical was prepared and stored at 100C in the dark. A methanol solution of the test
compound was prepared. A 40 uL aliquot of the methanol solution was added to 3 mL of
DPPH solution. Absorbance measurements were recorded immediately with a UV-Visible
spectrophotometer (Milton Roy, Spectronic 1201). The decrease in absorbance at 515 nm was
determined continuously, with data being recorded at 1 min intervals until the absorbance
stabilized (16 min). The absorbance of the DPPH radical without antioxidant (control) and
the reference compound ascorbic acid were also measured. All the determinations were
performed in three replicates and averaged. The percentage inhibition (PI) of the DPPH
radical was calculated according to the formula:

Pl= [[(AC-AT)/AC] x1001]

Where AC=Absorbance of the control at t=0 min and AT=Absorbance of the sample + DPPH
at t= 16 min.

4.3 Cytotoxic assay

The HepG2 human liver cell line was obtained from the American Type Culture Collection
(Rockville, MD, USA). The tumor cells were maintained in Dulbecco’s modified Eagle’s
medium (DMEM) supplemented with 10% heat inactivated fetal calf serum (GIBCO),
penicillin (100 U/ml) and streptomycin (100 pg/ml) at the 37°C in a humidified atmosphere
containing 5% CO,. HepG2 cells at a concentration of 0.50 x 10° were grown in a 25 cm?

flask in 5 ml of complete culture medium.

4.3.1 In-vitro cytotoxic assay on HepG2 cells (MTT assay)

In-vitro cytotoxic screening was evaluated at Science way for Research laboratory, Cairo,
Egypt according to Mosmann (1983).1? To determine cell viability the colorimetric MTT
metabolic activity assay was used. HepG2 cells (1 x 10° cells/well; 100 ul) were cultured in a
96-well plate at 37°C, and exposed to varying concentrations of melatonin or each of the new
prepared compounds for 24 h. HepG2 Cells treated with medium only served as a negative
control group. After removing the supernatant of each well and washing twice by PBS, 20 pl
of MTT (3-(4, 5-dimethylthiazolyl-2)-2, 5-diphenyltetrazolium bromide) solution (5mg ml™
in PBS) and 100 pl of medium were then introduced. After incubation for another 4 h, the
resultant formazan crystals were dissolved in dimethylsulfoxide (DMSO, 100 pl) and the
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absorbance intensity measured by a microplate reader at 560 nm with a reference wavelength

of 620 nm. All experiments were performed in triplicate, and the relative cell viability (%)

was expressed as a percentage relative to the untreated control cells.

4.4. Statistical analysis

All statistical analyses were conducted by using the statistical package for Windows Version

21 (SPSS Software, Chicago, IL). The results for continuous variables were expressed as

Means + Standard deviation (S.D.) of three identical experiments. Values were compared by

one-way analysis of variance (ANOVA). Post-hoc testing was performed for inter-group

comparisons using the least significant difference (LSD) test, and significance of p values <

0.05 was considered statistically significant.
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