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Materials and Methods
1.1.  Chemicals and reagents
   All reagents and chemicals were purchased from Sigma-Aldrich, Merck and Acros Organics. Recombinant human PLA2-V, 5,5-dithiobis (2-nitrobenzoic acid) (DTNB) and 1,2-bis(heptanoylthio)-phosphatidylcholine were supplied by Cayman Chemicals USA. HCl, KCl and CaCl2 were purchased from Merck, Germany. A COX inhibitor screening kit purchased from Cayman Chemicals was used to study COX inhibitory activity. IL-6 and TNF-α levels were calculated using mouse IL-6 and TNF-α ELISA kits from Cayman Chemicals USA. Abcam (Cambridge, England) supplied mouse RAW 264.7 macrophages. Fetal bovine serum (FBS), lipopolysaccharide (LPS) and cell culture chemicals were purchased from Sigma Aldrich. DMSO was used to dissolve the compounds. 
Melting points (mp) were determined on a Thomas-Hoover capillary apparatus and are uncorrected. Infrared (IR) spectra were recorded. The nuclear magnetic resonance (NMR) determination was obtained with Varian Mercury  (USA) 400 MHz spectrometer at 400  (1
H) and 100MHz (13C) in a DMSO‑ d6 solution (Mansoura University, Mansoura, Egypt). The spectra were recorded by the standard Bruker software.
NMR spectra were determined by a Varian Mercury (USA) 400 MHz spectrometer at 400 (1H) and 100 MHz (13C) in a DMSO-d6 or CD3OD solution, and chemical shifts were expressed in δ (ppm) with reference to TMS and coupling constant (J) in Hertz (Hz). In addition, 13C multiplicities were determined by a DEPTQ pulse sequence (135°). The EIMS spectra were measured by El/MS 502 mass spectrometer with a direct inlet system and operating at 70 eV. The ESI/MS spectra were measured by Bruker Bioapex-FTMS with electrospray ionization (ESI; USA).

1.2  Cytotoxicity assay
The cytotoxicity of the 12 target compounds and erlotinib was evaluated by MTT assay using HT-29, PaCa-2, A375, H-460 and Panc-1 cell lines. Cytotoxicity was also evaluated against the normal human fetal lung fibroblast cell line, MRC5. All cells were obtained from the ATCC. The five cancer cells were sub-cultured in RPMI-1640 media (10% FBS) while MRC5 was maintained in Eagle’s minimum essential medium (EMEM, 10% FBS). All cell lines were maintained at 37 °C, 5% CO2, and 100% relative humidity and separately cultured in 96-well (3 × 103/well) for overnight incubation at 37 °C. Final compound concentrations were 0, 0.05, 0.5, 5, 25, and 50 μM in 0.1% DMSO (n = 3). Before the addition of
MTT to each well, plates were incubated for 72 h. After the addition, plates were incubated for 3 h. The supernatant was then aspirated and DMSO was added to each well. Absorbance was measured with a multiplate reader (Biorad PR4100, USA). Optical density of the purple formazan A550 is proportional to the number of viable cells. The concentration of a compound that results in 50% inhibition (IC50) compared to control cell growth (100%) was determined. All experiments were repeated three times and GraphPad Prism was used as the software for analysis.
1.3 EGFR and BRAF inhibitory activities
To determine whether any of the selected compounds can affect EGFR, profiling of compounds C-3  and C-4   against EGFR and BRAF targets was performed employing erlotinib as a positive
reference drug. PBS Bioscience EGFR Kinase Assay Kit, catalog # 40321 was utilized in the assay and the standard protocol was followed. All samples and controls were tested in triplicates and the data enlisted and represent IC50 values compared to that of the control. IC50 data are the average of the three experiments ± SD.

1.4 Secretory phospholipase A2 -V (sPLA2-V) activity assay
The enzyme human recombinant sPLA2-V was supplier applied in the test. For assessment of sPLA2 activity, derived from Ellman’s method (photometric assay) was used. Free thiols were exposed through ester bond hydrolysis of 1,2-bis(heptanoylthio)-glycerophosphocholine by sPLA2-V. The modification of DTNB to 2-nitro-5-thiobenzoic acid was triggered by these thiols. Aqueous buffer solution (pH 7.5) consisting of Triton-X 100 (280 BM), Tris (24 mM), CaCl2 (9 mM) and KCl (94 mM) was used to continue the assay. Before the assay, sPLA2-V and substrate were added in the assay buffer, whereas DTNB was added to Tris-HCl (pH 8) solution. The final concentration of DTNB and the enzyme was 87 BM and 100 ng/mL, correspondingly. The assay (containing respective test compound, DTNB and substrate solution) was performed at 25oC using 96-well microliter plates. The enzyme’s 100% activity was quantified by only adding enzyme and substrate. The negative control used in the assay was DMSO (at a concentration of 1.7% v/v).

1.5 Cyclooxygenase Assay 
The activity of compounds on COX-1 and COX-2A was determined using a commercial kit which measured the level of prostaglandin E2 (PGE2) [17]. Sheep-derived COX-1 or human recombinant COX-2 and 1 µM heme were pre-incubated (at 37 °C) in 100mM Tris-HCl buffer (at pH 8.0) in water bath for 10 min. 10µl arachidonic acid (100µM final concentration in reaction) was added to start the reaction. 1M HCl was added to quench the reaction, followed by the measurement of PGE2 level using ELISA. DMSO was used to dissolve the compounds and diluted to anticipated concentration with potassium phosphate buffer (100mM) at pH7.4, followed by transfer to a mouse anti-rabbit IgG-coated 96-well microliter plate. The primary antibody (mouse anti PGE2) and tracer prostaglandin acetylcholine esterase were added to the plates. Afterwards, the plates were kept at 25oC for 15 h, followed by the removal of reaction mixtures and washing with potassium phosphate buffer (10mM) comprising Tween 20 (0.05%). Subsequently, 200µl Ellman’s reagent was added to all wells. The plate was incubated in dark for 60 min at 25oC till control wells produced an OD=0.3-0.8. A PGE2 standard curve was plotted from similar plate which was used to calculate PGE2 levels in compounds’ presence. The data (%) were presented in comparison to control (solvent-treated sample). The assay was done in triplicate and the results usually agreed inside 10%.
1.6 Cell treatment and ELISA assay for TNF-α and IL-6
Mouse macrophages (RAW 264.7) were cultured in dulbecco’s modified eagle’s medium (augmented with 100 U/mL penicillin, 100 µg/mL streptomycin and 10% FBS) in a 5% CO2 95% air atmosphere at 37°C. The macrophages were treated with vehicle control or compounds (10 µM) for 2 h, followed by LPS (0.5 µg/mL) treatment of 1 day. The cells and media were individually collected after treatment. The collected media were centrifuged for 10 min at 1000 rpm. Mouse IL-6 and TNF-α ELISA kits were used to determine IL-6 and TNF-α level in the media. The supernatant was collected after centrifugation and stored. The cells were first washed using PBS and then collected by lysis buffer (NaF 20 mM, SDS 0.1%, Na3VO4 200 mM, EDTA 2 mM, NaCl 150 mM, NP40 1%, Tris-HCl 20 mM). The mixture was vigorously shaken in lysis buffer at 0°C for 10 min. The total protein was collected after centrifugation (at 12,000 rpm for 30 min at 4°C), followed by the determination of concentrations. Tested compounds inhibited LPS-induced TNF-α and IL-6 secretion in RAW 264.7 macrophages. Cells were pretreated with synthetic compounds (10 µM) for 2 h, then treated with LPS (0.5 µg/ml) for 22 h. 

1.7 Statistical analysis
All studies were performed in triplicate and the results are presented as mean ± standard error of mean (S.E.M.). Graph Pad Prism 5 software was used to calculate IC50 values from at least three determinations. One-way analysis of variance (ANOVA) was used to analyze all the data. P < 0.05 was considered as statistically significant.

2. Molecular docking study
   2.1 Kinase docking studies 
 Explore the mode of action of novel synthesized targets, the docking of most kinase EGFR  inhibitors benzoxazole-caffeic acid hybrid (C4) with binding site EGFR enzyme was studied. The crystal structure of kinase was obtained from the protein data bank with code (PDB: ID 5UGB) and this work was accomplished by using Molecular Operating Environment software (MOE, version 2010) and visualized using autodock program 
 Redocking of the ligand 8BM was done into active site of EGFR and showed an energy score(S) = -11.2500 kcal/mol. The ligand showed hydrogen bonding interaction with the receptor by interaction between both amino acid Met793, and N of imidazole ring, 
C4 showed good fitting with the receptor with higher docking score (S) = -13.8376 kcal/mol than 8BM (S)= - 11.2500, kcal/mol, furthermore, C4 demonstrated  H- bond formation through C=O  with Met793,  .  
2.2 COX-2 docking studies
To explore the mode of action of novel synthesized targets, the docking of most selective COX-2 inhibitors benzoxazole-gallic acid hybrid (G4) with binding site of COX-2 enzyme was studied. The crystal structure of COX-2 was obtained from the protein data bank with code (PDB: ID 1CX2) and this work was accomplished by using Molecular Operating Environment software (MOE, version 2010) and visualized using autodock program. Redocking of the ligand bromocelecoxib was done into active site of COX-2 and showed an energy score(S) = -13.89 kcal/mol. The ligand showed hydrogen bonding interaction with the receptor by interaction between both amino acid His90, and -SO2 group, (table 6). G4 showed good fitting with the receptor with higher docking score (S) =  24.1500kcal/mol than bromocelecoxib (S) = ---13.89, kcal/mol, furthermore, G4 demonstrated four H- bond formation through the following; a) N of benzoxazole with His90,  C=O with Tyr355, 3,4-di OH, of gallic acid moiety  with Ser530 and  arene cation interaction of phenyl ring with Arg513. (Fig.3 ) (Table 5).   

List of compound name according to chemo draw program 
1)  E -3-(2-( E) 4-acetylphenyl)diazenyl)-3,4-dihydroxyphenyl)acrylic acid   (C 1)
2) (E)-3-(3-((E)-(4-acetylphenyl)diazenyl)-4-hydroxyphenyl)acrylic acid (P1)
3) 2-{(4-Acetylphenyl)diazenyl}-3,4,5-trihydroxybenzoic acid  ( (G1)
4) E -3-(2-( E) 3-acetylphenyl)diazenyl)-3,4-dihydroxyphenyl)acrylic acid   ( C2)
5) (E)-3-(3-((E)-(3-acetylphenyl)diazenyl)-4-hydroxyphenyl)acrylic acid (P2)
6) 2-{(3-Acetylphenyl)diazenyl}-3,4,5-trihydroxybenzoic acid  (G2)
7) E -3-(2-( E) 3-(1 H benzo[d]imidazo-2-yl)phenyl)diazenyl)-3,4-dihydroxyphenyl)acrylic acid    ( C3).
8) E -3-(3-( E) 3-(1 H benzo[d]imidazol-2-yl)phenyl)diazenyl)-4-hydroxyphenyl)acrylic acid  (P3).
9) E)-2-{3-(1 H-benzo[b]imidazole-2-yl)phenyl)diazenyl)-3,4,5-trihydroxybenzoic acid  (G3).
10) E -3-(2-( E) 3-(benzo[d]oxazol-2-yl)phenyl)diazenyl)-3,4-dihydroxyphenyl)acrylic acid  ( C4).
11) E -3-(3-( E) 3-(benzo[d]oxazol-2-yl)phenyl)diazenyl)-4-hydroxyphenyl)acrylic acid ( P 4).
12) (E)-2-{3-(1 H-benzo[b]oxazol-2-yl)phenyl)diazenyl)-3,4,5-trihydroxybenzoic acid  (G4).
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