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ABSTRACT 

 
Several effective anticancer therapeutic drugs contain coumarin nucleus. This work aims to synthesize 

safe bioactive coumarin derivatives. The structures of these compounds 3, 4, 6-8, 10 and 11. Were established 
on the basis of spectral data. The optimization geometries, frontier molecular orbital’s (FMOs), 
thermodynamic parameters, global chemical reactivates, were discussed using DFT\B3LYP with 6- 31G* level 
of theory. The molecular electrostatic potentials (MEPs) were plotted for the elucidation interaction manner of 
synthesized compounds with the receptor, through investigation distribution negative and positive regions 
upon its compounds. The NLOs manner were elucidated via 1st and 2nd hyper polarize abilities. The molecular 
docking simulations into the active site of COX-2 were performed, and showed that, the compounds 3,5 and 6 
are suitable inhibitor againstCOX-2, and can used as anti-cancer drugs. The ADMET profiles showed that, these 
compounds are good oral bioavailability.  
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INTRODUCTION 
 

Non-steroidal anti-inflammatory drugs (NSAIDs) are widely employed, due to have anti-inflammatory 
properties [1], through inhibition of COX inhibitor (COX-1 and COX-2), over inhibiting the production of 
prostaglandins (PGs)[2, 3]. Due to non-selectively of NASIDs (Str. 1) inhibition of COX, and suffering from 
gastrointestinal as a common side effect [4-6]. Its drugs widely displayed anti-microbial properties[7-9], 
ulcerogenic, analgesic, anti-inflammatory[8], lipid peroxidation[9],  antitumor [10], and inhibitor  formation of 
transthyretin amyloid fibril properties[11]. Inundation, the alaninyl derivatives especially containing amide and 
thioamide moieties possesses diverse biological activities, such as anti-inflammatory, anti-tumor and 
antimicrobial activity [12-14].  Coumarin derivatives is a novel class of inhibitors of the carbonic anhydrase 
(CA)[15, 16], Hence, the present study aims  to  synthesis new series of NASIDs derivatives acting as new 
potent anti-inflammatory agents, without ulcerogenic effects, depending on molecular modeling to identify  
the  structural  features  of  these  new  series.  The molecular docking was performed, to predict the correct 
binding geometry for each ligand at the active site, which may be support that postulation, the active 
compounds may be act as a new NASIDs. 

 

 
 

MATERIALS AND METHODS 
 

Melting points were taken on a Griffin melting point apparatus and are uncorrected. Thin layer 
chromatography (RF) for analytical purposes were carried out on silica gel and developed. Benzedrine, 
ninhydrin, and hydroxamate tests used for detection reactions. The IR spectra of the compounds were 
recorded on a Perkin–Elmer spectrophotometer model 1430 as potassium bromide pellets and frequencies are 
reported in cm-1. The mass spectra were recorded on a mass spectrometer HP model MS–QPL000EX 
(Shimadzu) at 70 eV. Elemental analyses (C, H, and N) were carried out at the Micro analytical Centre of Cairo 
University, Giza, Egypt.  

 
2-(7-hydroxy-2-oxo-2H-chromen-4-yl)acetyl chloride(2) 
 

The starting material (2) was prepared as mentioned earlier [17], respectively. 
 
(2-(7-hydroxy-2-oxo-2H-chromen-4-yl)acetyl)alanine (4) 

 
White crystals. In 72%yeild RF = 0.84 (Toluene/MeOH=3/1); M.P. = 140-142Cº; IR (KBr cm-1) ν; 3396 broad 

band due to overlapping (NH, OH), 2958(CH-ali), 1722, 1665 (C=O) and 1621(CONH); Anal. /Calcd. For 
C14H13NO6 (291): C (57.71%), H (4.46%), and N (4.80%). Found: C (57.72); H (4.51); N, (4.81). 
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General procedure for synthesis of (2-(7-hydroxy-2-oxo-2H-chromen-4-yl)acetyl)-alanylglycine (8) 
 
Method 1 

 
A mixture of compound (1; 0.01 mol) was fused at 160°Cin an oil bath for 40 mins. The fused mass was 

dissolved in ethanol and poured onto cold water; the solid obtained was recrystallized from ethanol to give 
compound (3). 
 
Method 2 
 

The β-alnine (0.01 mol.)Was dissolved in a mixture (water (25ml), THF (15ml) and triethylamine (2 ml)), 
acid chloride (5; 0.01 mmol) was add to reaction mixture during 30mins; temperature of the reaction mixture 
was kept at 10°Cduring the addition. Stirring was continued for 3 hrs. THF was removed under reduced 
pressure; water (30 ml) was added and acidified with 1 N HCL to pH =5. The crude product was filtered and re 
crystallized from ethanol.  

 
Yellow crystal in yield (75 %); RF =0.84 (Toluene /MeOH=3/1);M.P= 162-164°C; IR ν: 3399broad band 

overlapping (NH, OH), 3035 (CH-arm) 2959 (CH-ali), 1621 (CONH) cm-1; Anal. /Calcd. for C16H16N2O7(348): C 
(55.17%), H (4.59%), N (8.04%). Found: C (55.15); H (4.63); N, (8.04). 
 
Synthesis Methyl (2-(7-hydroxy-2-oxo-2H-chromen-4-yl) acetyl) β-laminate (5): 
 

The free amino acid derivatives (3; 0.01 mol) in absolute methanol (50ml) were cooled to 0-5°C, pure 
thionyl chloride (0.015mmol) was added drop wise during one hour. The reaction mixtures were stirred for an 
additional 3 hrs. At room temperature, and kept overnight. The solvents were removed by vacuum distillation, 
the residue also lids were re crystallized from ethanol. The product 5 chromatographically homogeneous by 
iodine and Benzedrine development. Yellowish brown crystal: yields=70%; RF=0.79 (CHCl3/EtOH=3/1); mp: 116-
118°C; IR (KBr cm-1) ν; 3396 broad band (OH+ NH +CH-arom), 2959 (CH-ali), 1693 (CO) cm-1; Anal. /Calcd. For 
C15H15NO6 (305): C (58.99 %), H (4.91%), N (4.58%).Found: C (59.01); H (4.95); N, (4.59). 

 
Synthesis of 2-(2-((7-hydroxy-2-oxo-2H-chromen-4-yl)methyl)-4-oxoquinazolin-3(4H)-yl)propanehydrazide(7) 
 

β-alaninyl methyl ester derivatives(5; 0.01 mol) was dissolved in a ethanol(100ml)and 85 % hydrazine 
hydrate (6.3 ml), the mixtures were refluxedfor30mins.,leftovernightat25ºC.The products were separated, and 
collected by filtration, was hed with  methanol and light petroleum ether, and recrystallized from ethanol to 
give desired hydrazid derivatives(6) .White crystal (6)yields (78 %); positive ninhydrin spots of β-Ala.(acid 
hydrolysis(6N-HCl) at 110 °C for 24 hrs); Rf = 0.72(Toluene /MeOH=3/1);M.P= 158-160°C; ν; 3401broad band 
overlapping of (OH+ NH2+NH+CH-arom),2958(CH-ali),1636(CONH)cm-1;Anal./Calcd. for C21H18N4O5 (406): C 
(62.04%), H (4.43%), N (13.79%). Found: C (62.07); H (4.46); N, (13.79). 
 
Molecular Modeling Study 
 
Computational Model 
 

All the Quantum chemical computations were performed, using the PM3 semi-empirical Hamiltonian 
molecular orbital calculation MOPAC16 package[18], then employing density function theory in Gaussian 09W 
program package[40] with the Becke3-Lee-Yang-parr (B3LYP) level using 6-311G* basis as implemented in 
MOE 2015 package[19]. The optimization Geometry for molecular structures was carried out, for improve 
knowledge of chemical structures.  
 
Generation of Ligand and Enzyme Structures 
 
Preparation of Small Molecule 
 

Molecular modeling of the target compounds were built using MOE 2015, and were minimized their 
energy with PM3 through MOPAC then DFT using B3LYP/6-311G. Our compounds were introduced into the 
binding sites according to the published crystal structures.  
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Selection of COX-2 structures 
 

Docking experiment was carried out for the target active site into COX-2 (ID: 1PXX[34]) using MOE 
2015[19]. The crystal structures of the (COX-2) complexes with (diclofenac).  
 
MOE Stepwise Docking Method 
 

The crystal structures of the (COX -2) complexed with reference inhibitor diclofenac was obtained. Water 
and inhibitors molecule were removed, and hydrogen atoms were added. The parameters and charges were 
assigned with MMFF94x force field. After alpha-site spheres were generated using the site finder module of 
MOE. The optimized 3D structures of molecules were subjected to generate different poses of ligands using 
triangular matcher placement method, which generating poses by aligning ligand triplets of atoms on triplets 
of alpha spheres represented in the receptor site points, a random triplet of alpha sphere center was used to 
determine the pose during each iteration. The pose generated was rescored using London dG scoring function. 
The poses generated were refined with MMFF94x force field; also, the salvation effects were treated. The Born 
salvation model (GB/VI) was used to calculate the final energy, and the finally assigned poses were assigned a 
score based on the free energy in kcal/mol. 

 
RESULTS AND DISCUSSION 

 
Chemistry 
 

The starting acid chloride 2 was carried out according to reported earlier[17], which was reacted with 
withβ-alanine (β-Ala.),to afford free acid derivative 3 (Scheme 1). The appearance of characteristic NH bands; 
of IR spectra at 3212 and 3396cm-1, and molecular ion peak which supported the proposed structure. 

 

 
 

Scheme 1: Synthesis of compounds ( 1-3). 
 

The free acid derivative 3 was methylated to corresponding methyl ester derivative 5viaacid chloride 
synthesis, the compound 5 was reacted with alcoholic hydrazine to form hydrazide6, which showed molecular 
ion peak at (305m/z)(Scheme2). 
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Scheme 2: Synthesis of compounds (4-6). 
 

Molecular Modeling Studies 
 
Molecular Geometry 
 

The single crystal cannot be obtained till now, thus, the optimization geometries and conformational 
analysis were performed, for isolated synthesized compounds (3, 5 and 6), using the PM3 semi-empirical 
Hamiltonian molecular orbital calculation MOPAC16 package [18], then using density function theory in 
Gaussian 09 package as implemented in MOE 2015 [19], which considering important guide tool for preferring 
the most stable stereoisomer forms for target compounds, all calculated energies were summarized in in 
(table 1).  

 
The fully optimization geometry for studied ligands (3, 5 and 6) exhibited, its compounds were stabilized 

by adjusting the benzocoumarin rings with β-Ala fragments in planner and coplanar for all ligands (Figure 1). 
The compounds (3) exhibited smaller bond length of C19ــــO20 (1.353 A °) than CO at C19ــــO20, for compounds 5 
(1.357A°) and C19ــــN20 (1.471 A°) respectively, this may explained by presence releasing fragment (CH3) in 6, 
that pull electrons toward carbon of carbonyl and length bond.  
 
Frontier Orbital Analysis 
 

The “FMOs” frontier molecular orbital’s, which defined as HOMO (donating electron) and LUMO 
(accepting electron), which are a vital orbital for molecules, that can be decide the interaction rout with 
receptor. The “simple Hackle Molecular Orbital theory (SHMO)” used for determine FMOs gap, which 
lead to characterize the chemical reactivity and kinetic stability of the molecule[20]. The higher energies 
for HOMO showed, the strong ability molecule for electron donating, and led to lose interaction electron 
valance, susceptible to oxidation, and vise versa[21, 22]. The HOMOs and LUMOs were studied in the S0, 

the EHOMO are arranged in decreasing order 6 53 (Figure2).  
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Scheme 3: Mass frgmention patern of(4-6). 

 
The transition of HOMO→LUMO suggested the electron flow from alaninyl fragment to pyran ring. 

The negative values of  G, exhibited the non-linear optical (NLO) activity for all compounds[23]. The low 
value FMOs of the synthesized compounds (3,5and6), lead to more reactive and less stable for its 
compounds. In addition, theHOMOdrugis interacted with the LUMO receptor and vise versa, the binding 
interactions are stabilized inversely with energy gap, the increasing HOMO energy receptors and 
decreasingLUMOenergyinthedrugmoleculeleadtoenhancementstabilizing interactions with receptor [21].  
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Figure 2: plotting HOMO and LUMO molecular orbital for compounds (3, 5 and 6). 
 

Inter- and Intermolecular Interaction of Synthesized Compounds (3, 5 and 6) and COX-2 Receptor in global 
Electronic Descriptor Terms 
 

The global chemical reactivity descriptors for molecules have been computed (table 1), like; S;softness 
(measures stability of molecules and chemical reactivity with direct proportional[24],η;hardness (reciprocal of 
softness), µ; chemical potential, χ; electro negativity (strength atom for catching electrons),[25-29]. Also 
computed, the chemical potential gain for:μ−; electron donating, and μ+; electro accepting, measuring powers 
ofω−; electro donating, and ω+; electro accepting, ω±; net electrophilicity (measuring relative powers between 

electron accepting and electron donating) [26], i; Electrophilicity index in ground state (determining 

decreasing energy obtained from maximal movement electrons current between donor and acceptor), iVS; 
Electrophilicity index in valance state [25]. These parameters are represented in terms of the I; ionization 
potential (total energy variance, when losing electron (N − 1) from the same molecule ( N) electrons at a fixed 
outer electron potential), and the A; electron affinity (determined accepting electron (N + 1) at the same 
conditions [26], where υ(r)are external potential of an N-electron system, the previous terms represented 
in(Equation1-11). 

 

 equation (1)  

 equation (2)  

 equation (3)  

 equation (4)  

μ− = _¼(3I +A) equation (5)  
μ+ = _¼(I +3A) equation (6)  
ω−= −(3I +A)2 ⁄16(I −A)   equation (7)  
ω+=  (3I +A)2  ⁄  16(I −A) equation (8)  
ω±=ω++ ω− equation (9)  

i = μ2/2ή                          equation (10)  

i
Vs= (I +A)2 ⁄4(I −A) equation (11)  

 
Table 1: Calculated energetic global reactivity parameters for compounds (3, 5 and 6) at DFT with a 

B3LYP\6-31G* Basics sets. 758114103 
 

Cpd. 3 5 6 

E -82129.4297 -84840.6172 -82857.1563 

Eele -457169.813 -497156.5 -507100.813 

Esol -18.6223793 -8.42055607 -7.7405076 

HF -834.426 -805.587 -339.465 

HOMO -9.63 -9.56 -9.29 
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LUMO -1.01 -1.11 -1.42 

ΔG -8.62 -8.45 -8.87901 

I 9.63 9.56 9.29 

A 1.01 1.11 0.41099 

η 4.31 4.225 4.439505 

S 0.232019 0.236686 0.22525 

χ -5.32 -5.335 -4.8505 

ωi 3.283341 3.368311 2.649766 

µ + -3.165 -3.2225 -2.63074 

µ - -7.475 -7.4475 -7.07025 

ω - 6.482091 6.563936 5.629952 

ω + 2.744591 2.840186 2.094828 

ω +- 9.226682 9.404121 7.72478 

Nmax -0.61717 -0.63136 -0.54629 

 1.234339 1.262722 1.092576 

 2.468677 2.525444 2.185151 

 
E: The total energy (kcal/mol).,E-ele:  electrostatic energy (kcal/mol), E-sol:  Salvation energy (kcal/mol), 

HF: heat of formation (kcal/mol), HOMO: Highest Occupied Molecular Orbital (eV), LUMO: Lowest Occupied 
Molecular Orbital (eV), ΔG: difference between HOMO and LUMO energy levels(eV), I: Ionization potential,  A; 
electron affinity; η: Hardness(eV), S: Softness(eV), χ : Electro negativity (eV), ωi : electrophilicity index; µ+: 
electron accepting chemical potentials , µ-: electron donating chemical potentials, µ: chemical potential(eV), ω 
+: electron accepting,ω-: Electro donating power; ω + -: :Electrophilicity (eV); ΔNmax: maximum number of 

electrons transfer; : maximum number of electrons transfer in ground state; : maximum number 
of electrons transfer in valance state. 

 
The reactivity index measures the stabilization in energy when the system acquires an additional 

electronic charge “Nmax” from the environment. So, the charge transfer is examined (table 1), as ΔNmax= 
χ/2η(maximum number of electrons transferred during a chemical reaction); “ΔEmax.

GS”(maximal electron 
transfer lead to lowering of the total binding energy in ground state, and computed as (I +A) ⁄(I −A)),“ΔEmax

V”is 
a maximal electron transfer in valance state, that represented asΔEmax

VS= 2 ΔEmax.
GS.  

 
The electrophiles and nucleophiles have been described with soft and hard terms, which direct related 

with FOMs energies, increasing FMOs energies related with soft nucleophiles and hard electrophiles. The G 
has been used as a stability index measurement, the molecule with small energy gap is high polarizability, 
softness, chemical reactivity and nucleophilicity (easily offer electrons to an acceptor), and vice versa. It was 
observed that (table 1); all compounds (3, 5 and 6) have low softness values in ranged, which lead to high 
reactivity against biological environment (Table 1). 

 

The methyl ester derivative5 showed better values for “μ+, ω−, ω+ i and ω±“than other 
compounds3and6. 
 
Molecular Electrostatic Potential (MEP) 
 

The molecular electrostatic potentials (MEP) was drawn (Figure 3), for synthesized compounds (3, 5 
and6). The MEP is represents a balance between repulsive interactions of the nuclei (positively charge which 
related to nucleophilic reactivity) and attractive interactions for the electrons (negatively charge are related to 
electrophilic reactivity). The colors toward (orange, yellow, and red) depict negative potential (high electron 
density area), while colors toward blue depict positive potential, and color (green) depict intermediate values 
of the potential. The negative charge covers carbonyl groups and oxygen tom of coumarin, which positive 
charge lying upon alanyl moiety of amino acid. The color variation in MEP surface, exhibited the difference at 
electrostatic potential value, increasing red region related to electrophilic potency of the compounds. The 
substrate-receptor interaction, frequently obtained from potential electrostatic values, its responsible for 
reorganization substrate with binding site receptors [30].   
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Figure 3: MEP plot of synthesized compounds (3, 5 and 6) 

 

Table 2: Calculated thermodynamic parameters for compounds (3, 4, 6-8, 10 and 11) at DFT with a 
B3LYP\6-31G* Basics sets. 

 

Cpd. 3 5 6 

ZPE 669.447 736.566 738.47 
H° 0.045 0.712 0.170 
G° 0.105 0.0715 0.107 
S° 34.985 550.410 553.99 
CV° 201.617 213.155 239.22 

μx 2.078763 2.1452 -0.502 
μy -1.855815 1.418 -2.382 
μz 0.786431 0.8673 2.337 
μ 7.35903 6.8976 8.580 

αxx 197.986 207.4107 215.715 
αyy 164.3522 173.8168 160.028 
αzz 68.447 74.37121 95.007 
αxz 27.472 26.87373 43.327 
αxy 27.472 13.0548 -21.534 
αyz -10.0868 8.632064 -12.311 
α0 79.273 84.02655 80.03867 
∆α 4.255 4.500 4.650 

βxxx 388.969 405.915 -241.552  
βxyy 102.566 -109.109 101.479  
βxzz 54.575 -58.7 63.941  
βyyy 53.471 -39.549 23.708  
βxxy -77.763 46.73 -18.447  
βyzz 5.286 -1.538 44.969  
βzzz 30.033 34.829 22.588  
βxyz 80.395 82.942 99.619  
βyyz -22.067 -26.548 -18.994  
β0 12.052 11.44 24.6  

 
ZPE:  
 

zero-point  vibrational  energies(kj/mol),, H°: Enthalpy (kj/mol), G°: Gibbs free energy (kj/mol), S°: Entropy 
(kj/mol), Cvº: Constant volume molar heat capacity, μ: dipole moment (Deby),  α0: mean polarizability(x10-

30esu), ∆α: anisotropic polarizability(x10-30esu), 0: hyperpolarizability(x10-30esu). 
 
Nonlinear optical effects 
 

The “μ“dipole moments (determine ability electrostatic interaction of the molecule with media), 

“”polarizability (measurement deformation degree for electron density, its parameter based on geometrical 
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and bonding nature for the molecules), “α0”mean polarizability, “∆α” anisotropic polarizability and” “first 

order hyperpolarizability were calculated against to x, y and zpolarizability tensors.  
 

 

 

]2 

 

 

 

 

 

Urea is used as standard NLO materiel withμ(1.3732 Debye) and  (0.3728 x 10-30esu.)[31], the 

compound hyperpolarizability of the synthesized compounds 5 more than other compounds 3 and 6, 
allmembers 3, 5 and 6 more than  urea(table 2). These data showed that, the intermolecular charge transfer 
take place, from electron donating to electron accepting groups via π-electron systems[32]. These results 
indicate that, the synthesized compounds (3,5and6) have been a promising NLO material against standard 
material. 
2.3. Docking Studies 
 

The X-ray analysis of COX-2 active site showed that, the carboxyl group of arachidonic acid was 
coordinated with Tyr385 and Ser-530 through tetrahedral intermediate, which stabilized by negative 
charge [33, 34]. The NSAIDs inhibit COX-2 with the same manner of arachidonic acid[35]. Thus, the Tyr-
385 and Ser-530 have vital structural and functional site for chelating ligand [34]. In order to rationalized 
biological data on a structural basis through ligand–protein interaction behavior. 
 
Table 3: Pharmacokinetic parameters and Docking energy scores (kcal/mol) derived from the MOE for 

ligands (3, 4, 6-8, 10 and 11). 
 

Cpd. 3 5 6 

dig -29.23 -110.757 -13.0140 
Int -79.03 -107.513 -118.36 
H.B -8.036 -118.056 -4.583 

HBD 3 2 2 
HBA 7 7 5 
Log.P 0.63 0.89 0.310 
V 0 0 0 
Drug like 1 1 1 
TPSA 112.93 101.93 130.36 
%ABS 70.039 73.834 63.891 
Log.S -2.35089 -2.76322 -2.61354 
Vol. 121.5 134.125 127.25 
Mutagenic 0 0 0 

 
d.G:  
 

Free binding energy of the ligand from a given conformer, Int.: Affinity binding energy of hydrogen bond 
interaction with receptor, H.B.: Hydrogen bonding energy between protein and ligand. Eele: Electrostatic 
interaction with the receptor, Evdw: Van der Waals energies between the ligand and the receptor. HBD: 
Number of hydrogen bond donor, HBA: Number of hydrogen bond acceptor, Log P: Calculated Lipophilicity. V: 
Number of violation from Lipinski’s rule of five, Log S: Solubility parameter, TPSA: Polar surface area 
(A°2),%ABS: Absorption percentage, Vol: Volume (A3).  

 

http://www.molinspiration.com/services/logp.html
http://www.molinspiration.com/services/volume.html
http://www.molinspiration.com/services/volume.html
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All calculations for docking experiment preformed with MOE 2015.10[19]. The tested compounds 
were evaluated in silico (table 3), using X-ray crystal structure of COX-2 (ID: 1PXX[34]) complex with 
reference inhibitor[33]. The tested compounds (3, 5 and 6) were docked into COX-2 active site. The 
binding affinity for complexes (inhibitor-COX-2) was performed through MOE scoring function of the 
most stable docking model of ligands. The complexes were energy-minimized with an MMFF94 force 
field[36] until the gradient convergence 0.05 kcal/mol. reached.  The compounds (3, 4, 6-8, 10 and 11) 
docked successfully into the COX-2 active site, and compared with reference inhibitor (diclofenac). In 
order to get a deeper insight into the nature and type of interactions of docked compounds 3, 5 and 6, 
the complexes between (Ligand-COX-2 receptor) were visualized and depicted in (Figures4). The 
inhibition potency for compounds were arranged as 3>6>5with binding score values in ranged about (~ 
dG = - 107 – 118Kcal/mol.). The compound 3was occupied binding pocket by adjusting phenyl ring of Tyr-
385 and coumarin ring in Parallel mode. (Figure.4). The results obtained clearly revealed that, the amino 
acid residues close to the reference molecules are mostly the same as observed in the tested compounds 
under (Figures 4).  

 
 

Figure 4: The most active compound 3, 5, and 6were Docked into the active site of COX-2, using MOE 
tool, H- bonds are in blue. 

 
The highest binding process interaction observed in 3 with COX-2, which indicated that, the 

compound 3 act as selective inhibitors against COX-2, this could probably due to the presence of 
hydrophobic amino acid in the synthesized compounds. 
 
ADMET Profile 
 

The Oral bioavailability is acting a vital role in the enhance menta therapeutic bioactive molecules. The 
ADMET Factors are prevented several powerful a therapeutic agent to use in the clinic filed. Thus, ADMET 
properties of the molecules was performed for isolated compounds (3,4,6-8, 10 and 11),through calculated 
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Lipinski rules [37], percent absorption (%ABS) [38], and topological polar surface area (TPSA), which linked to 
drug bio availability, the passively absorbed molecules with (TPSA>140)have low or albio availability[39].All 
calculated descriptors were performed using MOE Package [19],and their results were disclosed in(Table 3). 
The tested compounds showed, the (5-7) values for H-bond acceptors, the H-bond donors in ranged between 2 
and3, the “Clog P”lipophilicity characters is lower than 5.0[39]. These compounds fulfill Lipinski’s rule. Also, the 
absorption percent in ranged between (~ 63-73%). 
 

CONCLUSIONS 
 

The present work aims to synthesis some novel NASIDS containing coumarin nucleus. The synthesized 
compounds were characterized by different spectral data. The optimization geometries for compounds 
compounds3, 5 and 6. The FMO, thermodynamic parameters, and MEP were calculated, which showed that 
the electron flow from alaninyl fragment to pyran ring. The global and local reactivity: Fukui function index, 
local electrophilicity and softness were performed, which to be a helpful tool to predict a possible explanation 
for chemical reactivity of ligand, this data indicated the methyl ester derivative 5 is the best electrophile. The 
NLO properties for the synthesized compounds 3, 5 and 6 have been a promising NLO material, due to, the 
intermolecular charge transfer take place from electron donating to electron accepting groups via π-electron 
systems. The molecular docking simulations into the active site of COX-2 showed that, compounds 3, 5 and 6 
suitable inhibitor againstCOX-2, and can used as new class of NSAIDs. The ADMET profiles in silico showed 
that, these compounds are good oral bioavailability.  
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