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EXPERIMENTAL SECTION 

Chemistry 

General information. All reagents were purchased from Sigma-Aldrich and used without 

further purification. All solvents were commercially available grade. All reactions were 

carried out under argon atmosphere, unless otherwise mentioned. Reaction mixtures were 

purified by flash column chromatography using Silica Gel high purity grade (Merck grade 

9385 pore size 60Å, 230-400 mesh particle size). Reaction mixtures were analyzed by 

analytical thin-layer chromatography (TLC) using plates precoated with silica gel (Merck 

60 F254, 0.25 mm). Visualization was accomplished with UV light (254 nm). 1H NMR and 

13C NMR spectra were recorded on a Bruker AMX spectrometer at 250 and 75.47 MHz in 

the stated solvents (CDCl3 or DMSO-d6) using tetramethylsilane (TMS) as an internal 

standard. Chemical shifts were reported in parts per million (ppm) on the δ scale from an 

internal standard (NMR descriptions: s, singlet; d, doublet; m, multiplet). Mass spectroscopy 

was performed using a Hewlett-Packard 5988A spectrometer. This system is an automated 

service utilizing electron impact (EI) ionization. Elemental analyses were performed using 

a Perkin-Elmer 240B microanalyzer and were within (0.4% of calculated values in all cases). 

Synthetic methodology to prepare the 3-phenylcoumarin  

3-Phenylcoumarin was prepared according to the protocol described by Matos et al. [1]. A 

solution of 2-hydroxybenzaldehyde (7.37 mmol, 0.9 g) and the phenylacetic acid (9.21 

mmol, 1.25 g) in DMSO (15 mL) was prepared. DCC (11.50 mmol, 2.37 g) was added, and 

the mixture was heated at 110 C for 24 hours. Ice (100 mL) and acetic acid (10 mL) were 

added to the reaction mixture. After keeping it at room temperature for 2 hours, the mixture 

was extracted with ether (3 x 25 mL). The organic layer was extracted with sodium 

bicarbonate solution (50 ml, 5%) and then water (20 mL). The solvent was evaporated under 

vacuum, and the dry residue was purified by flash chromatography (hexane/ethyl acetate 

9:1). A white solid was obtained in a yield of 67% (1.1 g). Suitable crystals for X-ray studies 

were grown from slow evaporation from acetone/ethanol [2]. The X-ray analysis of this 

compound is represented in Figure S1. 
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Mp. 131–132 C. 1H NMR (300 MHz, CDCl3) δ: 7.34–7.54 (m, 5H, H-6, H-8, H-9, H-11, 

H-13), 7.56–7.66 (m, 2H, H-10, H-12), 7.72–7.80 (m, 2H, H-5, H-7), 7.90 (s, 1H, H-4).* 13C 

NMR (75.47 MHz, CDCl3) δ: 116.5, 119.7, 124.5, 127.9, 128.4, 128.5, 128.5, 128.9, 131.4, 

134.7, 139.9, 153.5, 160.6.* DEPT: 116.5, 124.5, 127.9, 128.4, 128.5, 128.5, 131.4, 139.9. 

MS m/z: 222 (M+, 100). Anal. Calcd for C15H10O2: C, 81.07; H, 4.54. Found: C, 81.02; H, 

4.52. 

* numbers according Figure S1. 

 

Figure S1. The molecular structure of 3-phenylcoumarin with the atom-numbering scheme. 

Displacement ellipsoids are drawn at the 50% probability level. 
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Synthetic methodology to prepare the trans-6-styrylcoumarin 

1. General procedure for the preparation of the 6-bromomethylcoumarin. To a solution 

of 6-methylcoumarin (6.24 mmol, 1.0 g) in carbon tetrachloride (CCl4, 22.6 mL), N- 

bromosuccinimide (NBS, 7.49 mmol, 1.33 g) and a catalytic amount of 

azobisisobutyronitrile (AIBN) were added. The reaction mixture was refluxed until the 

disappearance of the starting material (about 24 h). The succinimide was rapidly filtered off 

and the desired solid product recovered after cooling. 

Mp. 171-172 C. 1H NMR (250 MHz, CDCl3) δ: 4.54 (s, 2H, CH2), 6.44 (d, 1H, H-3, J=9.6), 

7.31 (d, 1H, H-8, J=8.4), 7.54 (dd, 1H, H-7, J=8.4, J=2.2), 7.57 (d, 1H, H-5, J=2.2), 7.70 (d, 

1H, H-4, J=9.6). 13C NMR (75.47 MHz, CDCl3) δ: 32.3, 117.7, 117.9, 118.9, 128.6, 132.9, 

134.7, 143.3, 153.9, 160.9. DEPT: 32.3, 117.7, 117.9, 128.6, 132.9, 143.3. MS m/z (%): 238 

(M+, 5), 159 (100). Anal. Calcd for C10H17BrO2: C, 50.24; H, 2.95. Found: C, 50.18; H, 2.87. 

2. General procedure for the preparation of the 6-

methylcoumarintriphenylphosphonium bromide. To a solution of 6-

bromomethylcoumarin (12.55 mmol, 3.0 g) in toluene (26.79 mL), triphenylphosphine 

(16.31 mmol, 4.28 g) was added. The solution was heated at reflux for 12 h under argon. 

The resulting precipitate was collected and recrystallized from ethanol as colorless crystals. 

Mp. 335-336 C. 1H NMR (250 MHz, CDCl3) δ: 5.57 (d, 2H, CH2, J=14.6), 6.09 (d, 1H, H-

3, J=9.5), 6.73 (d, 1H, H-8, J=8.6), 7.09 (m, 1H, H-7), 7.29 (d, 1H, H-4, J=9.5), 7.37-7.44 

(m, 7H), 7.52-7.64 (m, 9H). 13C NMR (75.47 MHz, CDCl3) δ: 34.4, 117.2, 117.3, 118.5, 

128.6, 132.9, 134.7, 143.3, 153.9, 160.9. IR (KBr) υm (cm-1): 2992, 2880, 2885, 2784, 1725, 

1107. MS m/z (%):421 (M+, 100). Anal. Calcd for C28H22BrO2P: C, 67.08; H, 4.42. Found: 

C, 67.01; H, 4.44. 

3. Wittig reaction to prepare the trans-6-styrylcoumarin. trans-6-Styrylcoumarin was 

prepared according to the protocol described by Cushman et al. [3]. NaH (1.5 mmol, 20 mg) 

was added in portions to a well-stirred suspension of 6-

methylcoumarintriphenylphosphonium bromide (1.0 mmol, 500 mg) and benzaldehyde (1.0 

mmol, 106 mg) in THF (20 mL) under an argon atmosphere at 0-5 ºC, and the mixture was 
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allowed to warm to room temperature. After an additional stirring for 16 hours, excess NaH 

was quenched by the addition of methanol (1 mL). Solvents from the reaction mixture were 

evaporated at reduced pressure, and the residue was purified by flash chromatography 

followed by preparative thin layer chromatography using 5% EtOH in hexane as the eluent. 

trans-6-Styrylcoumarin and cis-6-styrylcoumarin were obtained as solids. Cis derivative was 

obtained in a small amount, impossible to be characterized. Suitable crystals of the trans 

isomer for X-ray studies were grown from slow evaporation from acetone/ethanol. 

Mp. 134–135 C. 1H NMR (250 MHz, CDCl3) δ: 6.46 (d, 1H, H-3, J=9.5), 7.10 (s, 2H), 

7.30–7.33 (m, 2H), 7.35 (d, 1H, H-11, J=15.5), 7.40 (d, 1H, H-12, J=15.5), 7.53 (d, 2H, 

J=7.4), 7.58 (d, 1H, H-6, J=2.0), 7.70 (dd, 1H, H-8, J=6.7, 2.0), 7.74 (d, 1H, H-4, J=9.5).* 

13C NMR (75.47 MHz, CDCl3) δ: 117.0 (C3), 117.2 (C9), 119.0 (C5), 125.4 (C6), 126.5 

(C11, C12), 126.6 (C14, C18), 128.0 (C15), 128.8 (C17), 129.7 (C16), 129.8 (C8), 134.0 

(C7), 136.7 (C13), 143.3 (C4), 153.4 (C10), 160.6 (C=O).* DEPT: 117.0, 117.2, 125.4, 

126.5, 126.6, 128.0, 128.8, 129.7, 136.7. MS m/z: 248 (M+, 100). Anal. Calcd for C17H12O2: 

C, 82.24; H, 4.87. Found: C, 82.27; H, 4.90. 

* numbers according Figure S2. 

 

Figure S2. A view of the title compound. Displacement ellipsoids are drawn at the 50% 

level. 
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The X-ray analysis of this compound (Figure S2) aims to contribute to the elucidation of 

structural requirements needed to understand the geometry of the most abundant 

stereoisomer, the trans-6-styrylcoumarin. Packing diagram of the structure allows the 

interpretation of the spatial orientation of the molecules (Figure S3). 

 

Figure S3. Packing diagram of the title structure. 
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X-ray analysis details 

Table S1. Crystal data and structure refinement for trans-6-styrylcoumarin. 

Identification code  trans-6-styrylcoumarin 

Empirical formula  C17H12O2 

Formula weight  248.27 

Temperature  100(2) K 

Wavelength  0.71073 Å 

Crystal system  Monoclinic 

Space group  P21/c 

Unit cell dimensions a = 8.9047(5) Å  = 90° 

 b = 5.7602(3) Å  = 94.138(3)° 

 c = 23.9481(11) Å  = 90° 

Volume 1225.16(11) Å3 

Z 4 

Density (calculated) 1.346 Mg/m3 

Absorption coefficient 0.087 mm-1 

F(000) 520 

Crystal size 0.70 x 0.15 x 0.03 mm3 

Theta range for data collection 2.29 to 26.39° 

Index ranges -11<=h<=11, 0<=k<=7, 0<=l<=29 

Reflections collected 17766 

Independent reflections 2488 [R(int) = 0.0443] 

Completeness to theta = 26.39° 99.2 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.9773 and 0.8720 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 2488 / 0 / 172 

Goodness-of-fit on F2 1.032 

Final R indices [I>2sigma(I)] R1 = 0.0449, wR2 = 0.1034 

R indices (all data) R1 = 0.0734, wR2 = 0.1175 

Largest diff. peak and hole 0.182 and -0.233 e.Å-3 

 

Data collection: APEX2 v2009-3.0 (BRUKER AXS, Madison); cell refinement: APEX2 

v2009-3.0 (BRUKER AXS, Madison); data reduction: APEX2 v2009-3.0 (BRUKER AXS, 
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Madison); program(s) used to solve structure: SIR97 [4]; program(s) used to refine structure: 

SHELXL97 [5]; molecular graphics: ORTEP-3 for Windows [6]; software used to prepare 

material for publication: WinGX publication routines [7]. 

 

Special details 

 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are 

estimated using the full covariance matrix. The cell s.u.'s are considered individually in the 

estimation of s.u.'s in distances, angles and torsion angles; correlations between s.u.'s in cell 

parameters are only used when they are defined by crystal symmetry. An approximate 

(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 

 

Refinement. Refinement of F2 against ALL reflections. The weighted R-factor wR and 

goodness of fit S are based on F2, conventional R-factors R are based on F, with F set to zero 

for negative F2. The threshold expression of F2 > 2σ(F2) is used only for calculating R-

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 

on F2 are statistically about twice as large as those based on F, and R- factors based on ALL 

data will be even larger. 
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Table S2. Atomic coordinates (x104) and equivalent isotropic displacement parameters 

(Å2x103) for trans-6-styrylcoumarin. U(eq) is defined as one third of the trace of the 

orthogonalized Uij tensor. 

_________________________________________________________________________ 

 x y z U(eq) 

_________________________________________________________________________ 

C(2) 2689(2) 3977(3) 5005(1) 23(1) 

C(3) 2390(2) 6204(3) 4737(1) 22(1) 

C(4) 3066(2) 6839(3) 4280(1) 19(1) 

C(5) 4125(2) 5312(3) 4035(1) 17(1) 

C(6) 4836(2) 5817(3) 3546(1) 17(1) 

C(7) 5835(2) 4263(3) 3327(1) 18(1) 

C(8) 6128(2) 2166(3) 3618(1) 19(1) 

C(9) 5457(2) 1639(3) 4103(1) 19(1) 

C(10) 4451(2) 3210(3) 4305(1) 18(1) 

C(11) 6571(2) 4881(3) 2817(1) 20(1) 

C(12) 7610(2) 3618(3) 2578(1) 19(1) 

C(13) 8421(2) 4232(3) 2087(1) 18(1) 

C(14) 8245(2) 6347(3) 1802(1) 19(1) 

C(15) 9085(2) 6840(3) 1352(1) 20(1) 

C(16) 10103(2) 5223(3) 1169(1) 21(1) 

C(17) 10295(2) 3121(3) 1447(1) 21(1) 

C(18) 9461(2) 2644(3) 1900(1) 20(1) 

O(1) 3763(1) 2581(2) 4780(1) 21(1) 

O(11) 2108(1) 3211(2) 5406(1) 33(1) 

_________________________________________________________________________ 
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Table S3. Bond lengths [Å] and angles [°] for trans-6-styrylcoumarin. 

_____________________________________________________ 

C(2)-O(11)  1.2065(19) 

C(2)-O(1)  1.3873(19) 

C(2)-C(3)  1.450(2) 

C(3)-C(4)  1.338(2) 

C(3)-H(3)  0.9500 

C(4)-C(5)  1.444(2) 

C(4)-H(4)  0.9500 

C(5)-C(10)  1.393(2) 

C(5)-C(6)  1.403(2) 

C(6)-C(7)  1.391(2) 

C(6)-H(6)  0.9500 

C(7)-C(8)  1.409(2) 

C(7)-C(11)  1.471(2) 

C(8)-C(9)  1.379(2) 

C(8)-H(8)  0.9500 

C(9)-C(10)  1.384(2) 

C(9)-H(9)  0.9500 

C(10)-O(1)  1.3802(17) 

C(11)-C(12)  1.338(2) 

C(11)-H(11)  0.9500 

C(12)-C(13)  1.467(2) 

C(12)-H(12)  0.9500 

C(13)-C(18)  1.398(2) 

C(13)-C(14)  1.400(2) 

C(14)-C(15)  1.386(2) 

C(14)-H(14)  0.9500 

C(15)-C(16)  1.392(2) 

C(15)-H(15)  0.9500 

C(16)-C(17)  1.387(2) 

C(16)-H(16)  0.9500 

C(17)-C(18)  1.386(2) 

C(17)-H(17)  0.9500 

C(18)-H(18)  0.9500 
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O(11)-C(2)-O(1) 116.32(16) 

O(11)-C(2)-C(3) 126.86(16) 

O(1)-C(2)-C(3) 116.82(14) 

C(4)-C(3)-C(2) 121.65(15) 

C(4)-C(3)-H(3) 119.2 

C(2)-C(3)-H(3) 119.2 

C(3)-C(4)-C(5) 120.71(16) 

C(3)-C(4)-H(4) 119.6 

C(5)-C(4)-H(4) 119.6 

C(10)-C(5)-C(6) 118.40(14) 

C(10)-C(5)-C(4) 117.55(14) 

C(6)-C(5)-C(4) 124.06(15) 

C(7)-C(6)-C(5) 121.39(15) 

C(7)-C(6)-H(6) 119.3 

C(5)-C(6)-H(6) 119.3 

C(6)-C(7)-C(8) 117.84(14) 

C(6)-C(7)-C(11) 119.48(15) 

C(8)-C(7)-C(11) 122.66(14) 

C(9)-C(8)-C(7) 121.93(15) 

C(9)-C(8)-H(8) 119.0 

C(7)-C(8)-H(8) 119.0 

C(8)-C(9)-C(10) 118.73(15) 

C(8)-C(9)-H(9) 120.6 

C(10)-C(9)-H(9) 120.6 

O(1)-C(10)-C(9) 116.94(14) 

O(1)-C(10)-C(5) 121.34(14) 

C(9)-C(10)-C(5) 121.71(15) 

C(12)-C(11)-C(7) 125.92(16) 

C(12)-C(11)-H(11) 117.0 

C(7)-C(11)-H(11) 117.0 

C(11)-C(12)-C(13) 127.39(16) 

C(11)-C(12)-H(12) 116.3 

C(13)-C(12)-H(12) 116.3 

C(18)-C(13)-C(14) 117.83(14) 

C(18)-C(13)-C(12) 118.35(15) 

C(14)-C(13)-C(12) 123.80(15) 
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C(15)-C(14)-C(13) 120.67(15) 

C(15)-C(14)-H(14) 119.7 

C(13)-C(14)-H(14) 119.7 

C(14)-C(15)-C(16) 120.52(16) 

C(14)-C(15)-H(15) 119.7 

C(16)-C(15)-H(15) 119.7 

C(17)-C(16)-C(15) 119.60(15) 

C(17)-C(16)-H(16) 120.2 

C(15)-C(16)-H(16) 120.2 

C(18)-C(17)-C(16) 119.64(15) 

C(18)-C(17)-H(17) 120.2 

C(16)-C(17)-H(17) 120.2 

C(17)-C(18)-C(13) 121.73(15) 

C(17)-C(18)-H(18) 119.1 

C(13)-C(18)-H(18) 119.1 

C(10)-O(1)-C(2) 121.81(13) 

_____________________________________________________________ 
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Table S4. Anisotropic displacement parameters (Å2x103) for trans-6-styrylcoumarin. The 

anisotropic displacement factor exponent takes the form: -22[ h2a*2U11 + ... + 2 h k a* b* 

U12]. 

_________________________________________________________________________

 U11 U22 U33 U23 U13 U12 

_________________________________________________________________________ 

C(2) 19(1)  31(1) 19(1)  0(1) 5(1)  -1(1) 

C(3) 17(1)  26(1) 22(1)  -4(1) 5(1)  1(1) 

C(4) 15(1)  21(1) 21(1)  -1(1) 1(1)  0(1) 

C(5) 13(1)  20(1) 18(1)  -1(1) -1(1)  -2(1) 

C(6) 15(1)  19(1) 18(1)  1(1) 1(1)  -2(1) 

C(7) 14(1)  22(1) 18(1)  -1(1) 1(1)  -2(1) 

C(8) 14(1)  22(1) 22(1)  -2(1) 4(1)  2(1) 

C(9) 18(1)  18(1) 21(1)  2(1) 1(1)  0(1) 

C(10) 13(1)  26(1) 14(1)  0(1) 3(1)  -3(1) 

C(11) 17(1)  22(1) 20(1)  2(1) 2(1)  -1(1) 

C(12) 17(1)  21(1) 20(1)  1(1) 2(1)  -2(1) 

C(13) 14(1)  23(1) 16(1)  -2(1) 1(1)  -2(1) 

C(14) 15(1)  22(1) 21(1)  -2(1) 3(1)  1(1) 

C(15) 18(1)  23(1) 20(1)  2(1) 1(1)  -1(1) 

C(16) 15(1)  30(1) 18(1)  0(1) 4(1)  -5(1) 

C(17) 14(1)  27(1) 20(1)  -4(1) 4(1)  3(1) 

C(18) 17(1)  21(1) 20(1)  2(1) 0(1)  0(1) 

O(1) 19(1)  26(1) 19(1)  4(1) 7(1)  1(1) 

O(11) 33(1)  41(1) 27(1)  8(1) 16(1)  0(1) 

_________________________________________________________________________ 
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Table S5. Hydrogen coordinates (x104) and isotropic displacement parameters (Å2x103). 

_________________________________________________________________________ 

 x  y  z  U(eq) 

_________________________________________________________________________ 

 

H(3) 1698 7238 4890 26 

H(4) 2846 8310 4114 23 

H(6) 4631 7251 3360 20 

H(8) 6808 1083 3475 23 

H(9) 5681 225 4296 23 

H(11) 6281 6306 2641 24 

H(12) 7851 2157 2746 23 

H(14) 7542 7455 1919 23 

H(15) 8966 8293 1166 24 

H(16) 10663 5558 856 25 

H(17) 10993 2013 1327 25 

H(18) 9600 1201 2089 23 

_________________________________________________________________________ 
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Table S6. Torsion angles [°]. 

________________________________________________________________ 

O(11)-C(2)-C(3)-C(4) -177.50(16) 

O(1)-C(2)-C(3)-C(4) 3.1(2) 

C(2)-C(3)-C(4)-C(5) 0.0(2) 

C(3)-C(4)-C(5)-C(10) -2.3(2) 

C(3)-C(4)-C(5)-C(6) 177.61(15) 

C(10)-C(5)-C(6)-C(7) 0.6(2) 

C(4)-C(5)-C(6)-C(7) -179.31(14) 

C(5)-C(6)-C(7)-C(8) -0.8(2) 

C(5)-C(6)-C(7)-C(11) -179.15(13) 

C(6)-C(7)-C(8)-C(9) 0.0(2) 

C(11)-C(7)-C(8)-C(9) 178.33(14) 

C(7)-C(8)-C(9)-C(10) 0.9(2) 

C(8)-C(9)-C(10)-O(1) 177.76(13) 

C(8)-C(9)-C(10)-C(5) -1.2(2) 

C(6)-C(5)-C(10)-O(1) -178.45(12) 

C(4)-C(5)-C(10)-O(1) 1.4(2) 

C(6)-C(5)-C(10)-C(9) 0.5(2) 

C(4)-C(5)-C(10)-C(9) -179.67(14) 

C(6)-C(7)-C(11)-C(12) 176.21(15) 

C(8)-C(7)-C(11)-C(12) -2.1(2) 

C(7)-C(11)-C(12)-C(13) -176.67(15) 

C(11)-C(12)-C(13)-C(18) -179.38(15) 

C(11)-C(12)-C(13)-C(14) 2.4(3) 

C(18)-C(13)-C(14)-C(15) -0.4(2) 

C(12)-C(13)-C(14)-C(15) 177.88(14) 

C(13)-C(14)-C(15)-C(16) 1.1(2) 

C(14)-C(15)-C(16)-C(17) -1.2(2) 

C(15)-C(16)-C(17)-C(18) 0.6(2) 

C(16)-C(17)-C(18)-C(13) 0.1(2) 

C(14)-C(13)-C(18)-C(17) -0.2(2) 

C(12)-C(13)-C(18)-C(17) -178.56(14) 

C(9)-C(10)-O(1)-C(2) -177.20(14) 

C(5)-C(10)-O(1)-C(2) 1.8(2) 

O(11)-C(2)-O(1)-C(10) 176.58(14) 
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C(3)-C(2)-O(1)-C(10) -3.9(2) 

________________________________________________________________ 
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Pharmacology 

Determination of in vitro MAO activity 

The effects of the coumarin-resveratrol derivatives and trans-resveratrol on hMAO 

enzymatic activity were evaluated by a fluorometric method following the experimental 

protocol previously described by us. Briefly, 50 µL of sodium phosphate buffer (0.05 M, pH 

7.4) containing the test molecules (compounds or reference inhibitors) in different 

concentrations and adequate amounts of recombinant hMAO-A or hMAO-B [adjusted to 

obtain in our experimental conditions the same reaction velocity (hMAO-A: 1.1 μg protein; 

specific activity: 150 nmol of p-tyramine oxidized to p-hydroxyphenylacetaldehyde/min/mg 

protein; hMAO-B: 7.5 μg protein; specific activity: 22 nmol of p-tyramine transformed/ 

min/mg protein)] were incubated for 10 min at 37 °C in a flat-black bottom 96-well microtest 

plate, placed in the dark fluorimeter chamber. After this incubation period, the reaction was 

started by adding 50 µL of the mixture containing (final concentrations) 200 μM of the 

Amplex® Red reagent, 1 U/mL of horseradish peroxidase and 1 mM of p-tyramine. The 

production of H2O2 and, consequently, of resorufin, was quantified at 37 °C in a 

multidetection microplate fluorescence reader (Fluo-star OptimaTM, BMG LABTECH, 

Offenburg, Germany) based on the fluorescence generated (excitation, 545 nm, emission, 

590 nm) over a 10 min period, in which the fluorescence increased linearly. Control 

experiments were carried out simultaneously by replacing the tested molecules with 

appropriate dilutions of the vehicles. In addition, the possible capacity of these molecules to 

modify the fluorescence generated in the reaction mixture, due to non-enzymatic inhibition 

(i.e. for directly reacting with Amplex® Red reagent), was determined by adding these 

molecules to solutions containing only the Amplex® Red reagent in sodium phosphate buffer. 

The specific fluorescence emission (used to obtain the final results) was calculated after 

subtraction of the background activity, which was determined from wells containing all 

components except the hMAO isoforms, which were replaced by sodium phosphate buffer 

solution. 

MAO activity of the test compounds and reference inhibitors is expressed as IC50 values, that 

is, the concentration of each drug required to produce a 50% decrease on the control value 
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activity of the MAO isoforms. The corresponding IC50 values were calculated by using the 

Origin 5.0 software (Microcal Software Inc., Northampton, MA, USA), from the equations 

of the lines obtained by linear regression (methods least squares) of the resulting points to 

represent the log of the molar concentration of the test compound (x axis) versus the 

percentage inhibition of the control MAO activity achieved with corresponding 

concentrations of each compound (y axis). This linear regression was performed by using 

data obtained with 4–6 concentrations of each test compound capable of inhibiting the control 

enzyme activity of the MAO isoenzymes by between 20 and 80%. Also, the [IC50(MAO-

A)]/[IC50(MAO-B)] ratio was calculated as an indicator of the rate of selectivity in the 

inhibition of both isoforms. 
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3D-QSAR study 

Dataset selection and inhibitory activity 

3D-QSAR studies [8-12] were performed on a set of 30 compounds (MAO-A inhibitors) and 

157 compounds (MAO-B inhibitors), and the structures of all the compounds are represented 

in Table S7 [9,13-29]. The derivatives displayed MAO-A and MAO-B inhibitory activities, 

as represented in Table S8. The IC50 values were converted to pIC50 (-log IC50). The 

compounds were randomly divided into training (107 compounds, 71%) and test (43 

compounds, 29%) sets. The distribution of pIC50 values for the whole set, the training set and 

the test set, is shown in Figure S4. 

 

Figure S4. Histogram of frequency distribution data. A. Distribution of compounds on 

MAO-A. B. Distribution of compounds on MAO-B.  

Table S7. Chemical structure of dataset used to develop the 3D-QSAR models. 
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Molecular Alignment 

3D-QSAR studies were performed with Sybyl X-1.2 software installed in a Windows 10 

environment on a PC with an Intel core i7 CPU, according our previous reports [8-10]. To 

acquire the best conformers for each molecule, every compound was drawn in ChemDraw 

and then subjected to a preliminary geometry optimization using MM2 molecular mechanics. 

Afterwards, the structures were minimized by Tripos force field implemented in Sybyl. 

Gasteiger-Hückel charges were assigned to each atom. Among the techniques to perform 

molecular alignment are: 1) atom-by-atom alignments using a common fragment, 2) rigid 

alignment that minimizes RMS distance, 3) flexible alignments [11] and 4) receptor guided 

alignments. In the present study, the second option was carried out (Figure S5). The minimum 

energy conformation of the α,β-unsaturated carbonyl core [obtained from DFT-B3LYP-6-

31G(d,p)] was chosen as the common scaffold for alignment. The alignment was carried out 

using the Distill rigid protocol, as it is implemented in Sybyl. 
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Figure S5. The superimposed structures of all compounds used in the 3D-QSAR model. A. 

Alignment used to MAO-A inhibitors. B. Alignment used to MAO-B inhibitors. 

CoMSIA field calculation 

To derive the CoMFA and CoMSIA descriptor fields, the aligned training set molecules were 

placed in a three-dimensional cubic lattice with a grid spacing of 2Å in the x, y and z 

directions such that the entire set was included on it. The CoMFA steric and electrostatic 

field energies were calculated using a sp3 carbon probe atom with a van der Waals radius of 

1.52Å and a charge of +1.0. Cut-off values for both steric and electrostatic fields were set to 

30.0 kcal/mol. For CoMSIA analysis, the standard settings (probe with charge +1.0, radius 

1Å, hydrophobicity +1.0, H-bond donating +1.0, and H-bond accepting +1.0) were used to 

calculate five different fields: steric, electrostatic, hydrophobic, donor and acceptor [12]. 

Gaussian-type distance dependence was used to measure the relative attenuation of the field 

position of each atom in the lattice and led to a much smoother sampling of the fields around 

the molecules when compared to CoMFA. The default value of 0.3 was set for attenuation 

factor α. The results are included in Table S9-S10.   
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Table S8. Inhibitory activity of coumarin and chromone derivatives against MAO-A and 

MAO-B. 

Compounds 
IC50 (M) pIC50 (M) 

MAO-A  MAO-B MAO-A  MAO-B 

1 * 2.84x10-7 * 6.547 

2 * 1.31x10-8 * 7.884 

3 * 8.98x10-9 * 8.047 

4 * 1.61x10-7 * 6.794 

5 * 8.03x10-10 * 9.096 

6 * 1.56x10-7 * 6.808 

7 * 4.30x10-6 * 5.367 

8 * 1.11x10-8 * 7.957 

9 * 3.23x10-9 * 8.491 

10 * 7.12x10-9 * 8.148 

11 3.12x10-5 4.89x10-6 4.506 5.311 

12 * 1.71x10-8 * 7.768 

13 * 1.52x10-9 * 8.818 

14 2.49x10-5 6.71x10-8 4.604 7.173 

15 * 5.52x10-6 * 5.258 

16 * 1.45x10-5 * 4.84 

17 * 3.10x10-10 * 9.509 

18 * 1.50x10-8 * 7.824 

19 * 2.73x10-9 * 8.564 

20 * 7.40x10-10 * 9.131 

21 * 3.25x10-9 * 8.488 

22 * 5.40x10-5 * 4.267 

23 3.50x10-5 6.50x10-7 4.455 6.187 

24 2.16x10-5 1.20x10-7 4.666 6.921 

25 * 1.80x10-7 * 6.745 

26 * 6.96x10-5 * 4.157 

27 * 3.20x10-5 * 4.494 

28 * 9.26x10-6 * 5.033 

29 * 4.27x10-5 * 4.37 

30 * 2.79x10-6 * 5.554 

31 * 1.06x10-6 * 5.975 

32 * 2.09x10-7 * 6.68 

33 * 1.49x10-7 * 6.828 

34 * 1.50x10-7 * 6.824 

35 * 3.31x10-6 * 5.48 

36 6.26x10-6 7.83x10-8 5.203 7.106 

37 2.16x10-5 3.43x10-9 4.666 8.465 
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38 * 4.51x10-9 * 8.346 

39 * 1.99x10-8 * 7.701 

40 * 1.18x10-5 * 4.928 

41 4.60x10-5 1.70x10-7 4.337 6.77 

42 * 7.96x10-6 * 5.099 

43 * 7.60x10-7 * 6.119 

44 * 3.05x10-5 * 4.516 

45 * 1.95x10-6 * 5.71 

46 * 5.84x10-5 * 4.234 

47 * 7.26x10-5 * 4.139 

48 * 5.95x10-6 * 5.225 

49 * 5.00x10-5 * 4.301 

50 3.89x10-5 * 4.41 * 

51 * 1.63x10-6 * 5.788 

52 * 7.20x10-8 * 7.143 

53 * 6.00x10-9 * 8.222 

54 1.17x10-6 3.00x10-9 5.932 8.523 

55 3.11x10-5 1.06x10-6 4.507 5.975 

56 * 3.34x10-5 * 4.477 

57 * 6.63x10-6 * 5.178 

58 * 1.85x10-7 * 6.733 

59 * 5.08x10-6 * 5.294 

60 * 2.43x10-5 * 4.614 

61 * 4.50x10-8 * 7.347 

62 * 4.13x10-7 * 6.384 

63 2.99x10-5 3.39x10-6 4.524 5.47 

64 * 3.87x10-10 * 9.412 

65 * 1.34 x10-10 * 9.873 

66 * 3.20 x10-10 * 9.495 

67 * 6.50 x10-10 * 9.187 

68 1.28x10-5 3.20x10-8 4.892 7.495 

69 * 8.00x10-9 * 8.097 

70 * 7.02x10-6 * 5.154 

71 * 1.48x10-6 * 5.83 

72 4.43x10-5 1.79x10-6 4.354 5.747 

73 1.27x10-5 7.01x10-9 4.898 8.154 

74 * 2.40x10-9 * 8.62 

75 * 5.79x10-8 * 7.237 

76 * 2.44x10-9 * 8.613 

77 * 4.12x10-8 * 7.385 

78 * 4.88x10-8 * 7.312 

79 * 1.41x10-6 * 5.851 

80 * 2.40x10-6 * 5.62 
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81 2.37x10-5 4.60x10-7 4.626 6.337 

82 2.57x10-5 5.06x10-6 4.591 5.296 

83 * 3.19x10-6 * 5.496 

84 5.70x10-7 5.50x10-7 6.244 6.26 

85 * 3.14x10-5 * 4.503 

86 * 5.52x10-6 * 5.258 

87 * 6.00x10-9 * 8.222 

88 4.18x10-6 2.10x10-9 5.379 8.678 

89 * 2.17x10-6 * 5.664 

90 * 2.20x10-9 * 8.658 

91 * 4.10x10-9 * 8.387 

92 * 3.69x10-5 * 4.433 

93 * 1.90x10-5 * 4.721 

94 * 2.27x10-6 * 5.644 

95 * 1.55x10-5 * 4.81 

96 * 2.11x10-5 * 4.676 

97 * 2.25x10-5 * 4.648 

98 * 1.18x10-8 * 7.928 

99 * 7.52x10-9 * 8.124 

100 * 1.39x10-8 * 7.857 

101 * 1.61x10-7 * 6.794 

102 * 1.01x10-8 * 7.996 

103 * 2.97x10-7 * 6.527 

104 * 1.35x10-8 * 7.87 

105 * 4.66x10-9 * 8.332 

106 * 1.14x10-8 * 7.943 

107 * 1.83x10-8 * 7.738 

108 * 4.54x10-8 * 7.343 

109 * 6.22x10-7 * 6.206 

110 * 1.53x10-8 * 7.815 

111 * 7.52x10-9 * 8.124 

112 * 5.07x10-9 * 8.295 

113 * 4.54x10-8 * 7.343 

114 * 1.11x10-8 * 7.955 

115 * 6.22x10-7 * 6.206 

116 * 5.95x10-9 * 8.225 

117 * 4.72x10-8 * 7.326 

118 * 9.03x10-9 * 8.044 

119 * 2.29x10-7 * 6.641 

120 * 1.94x10-8 * 7.712 

121 * 1.89x10-8 * 7.724 

122 * 2.14x10-8 * 7.671 

123 * 1.71x10-8 * 7.767 
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124 * 4.20x10-9 * 8.377 

125 * 7.82x10-8 * 7.107 

126 * 1.52x10-7 * 6.819 

127 * 4.54x10-8 * 7.343 

128 * 5.13x10-7 * 6.29 

129 * 4.18x10-8 * 7.379 

130 * 2.18x10-8 * 7.662 

131 * 3.94x10-9 * 8.405 

132 * 1.14x10-7 * 6.945 

133 * 2.11x10-7 * 6.676 

134 * 1.03x10-8 * 7.987 

135 * 6.74x10-7 * 6.171 

136 * 4.70x10-6 * 5.328 

137 * 6.50x10-9 * 8.187 

138 * 1.07x10-5 * 4.971 

139 * 2.50x10-6 * 5.602 

140 * 1.32x10-7 * 6.879 

141 * 8.10x10-8 * 7.092 

142 1.76x10-5 * 4.754 * 

143 7.62x10-6 8.50x10-6 5.118 5.071 

144 1.32x10-6 4.75x10-6 5.879 5.323 

145 6.21x10-6 * 5.207 * 

146 9.16x10-6 1.40x10-7 5.038 6.854 

147 6.08x10-6 2.18x10-5 5.216 4.663 

148 * 9.50x10-7 * 6.022 

149 * 1.20x10-5 * 4.922 

150 * 1.09x10-6 * 5.963 

151 * 3.97x10-6 * 5.401 

152 * 8.05x10-6 * 5.094 

153 2.57x10-5 * 4.59 * 

154 9.67x10-5 * 4.015 * 

155 2.45x10-5 1.16x10-5 4.611 4.937 

156 4.59x10-5 4.40x10-7 4.339 6.357 

157 * 2.50x10-7 * 6.602 

158 7.82x10-5 In 4.107 In 

159 * 3.60x10-7 * 6.444 

160 * 9.00x10-7 * 6.046 

161 * 3.10x10-7 * 6.509 

162 * 1.59x10-6 * 5.799 

163 3.01x10-5 5.01x10-6 4.521 5.3 

* Inactive compound; IC50 > 100 M. 
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Table S9. Field combination of CoMFA and CoMSIA models of MAO-A inhibitors. 

 
F. C. q2 N SEP SEE rncv

2 F 
Field Contribution 

 S E H D A 

C
o
M

F
A

 

S 0.583 7 0.462 0.03 0.998 1148.4 1     

E 0.42 4 0.495 0.167 0.934 60.1  1    

SE 0.612 3 0.393 0.161 0.935 85.9 0.656 0.344    

C
o
M

S
IA

 

S 0.375 3 0.499 0.272 0.814 26.3 1     

E 0.056 2 0.597 0.404 0.567 12.5  1    

H 0.169 2 0.56 0.319 0.73 25.6   1   

D -0.401 1 0.709 0.417 0.516 21.3    1  

A 0.253 4 0.727 0.331 0.74 12.1     1 

SE 0.395 7 0.557 0.073 0.989 188.4 0.489 0.511    

SEH 0.523 5 0.462 0.098 0.979 146.2 0.259 0.358 0.383   

SEHD 0.359 13 0.758 0.003 1 57426 0.185 0.264 0.338 0.213  

SEHA 0.493 14 0.721 0.002 1 183980 0.203 0.298 0.351  0.148 

SED 0.101 3 0.599 0.24 0.856 35.6 0.245 0.327  0.428  

SEA 0.26 4 0.559 0.161 0.938 64.8 0.376 0.404   0.22 

SEDA 0.035 2 0.603 0.28 0.792 36.2 0.211 0.249  0.398 0.143 

SH 0.236 2 0.537 0.309 0.747 28.1 0.374  0.626   

SD -0.041 5 0.683 0.167 0.938 48.2 0.483   0.517  

SA 0.225 5 0.589 0.144 0.954 66.1 0.557    0.443 

SHD 0.233 7 0.627 0.054 0.994 351.6 0.218  0.409 0.373  

SHA 0.279 9 0.656 0.018 0.999 2363.6 0.244 0.44   0.315 

SDA -0.112 5 0.706 0.167 0.938 48.1 0.379   0.406 0.215 

SHDA 0.137 8 0.69 0.037 0.997 637.6 0.196  0.391 0.286 0.128 

EH 0.532 15 0.748 0.001 1 217372  0.473 0.527   

ED -0.132 2 0.654 0.347 0.681 20.3  0.378  0.622  

EA -0.046 1 0.612 0.506 0.286 8  0.675   0.325 

EHD 0.231 14 0.888 0.002 1 99621.2  0.309 0.43 0.261  

EHA 0.4 15 0.847 0.001 1 974200  0.348 0.471  0.182 

EDA -0.141 2 0.656 0.338 0.697 21.8  0.303  0.501 0.197 

EHDA 0.175 13 0.86 0.004 1 30157.6  0.279 0.404 0.214 0.103 

HD 0.054 6 0.672 0.075 0.988 209   0.563 0.437  

HA 0.173 9 0.703 0.022 0.999 1646.2   0.622  0.378 

HDA -0.003 6 0.692 0.092 0.982 137.9   0.477 0.341 0.182 

DA -0.345 2 0.713 0.348 0.679 20.1    0.693 0.307 

ALL 0.296 13 0.794 0.003 1 46419 0.169 0.244 0.322 0.182 0.083 

F.C., is the field combination; q2, the square of the LOO cross-validation (CV) coefficient; 

N, the optimum number of components; SEP, standard error of prediction; SEE, standard 

error of estimation of non CV analysis; rncv
2, square of the non CV coefficient; F, F-test value; 
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S, E, H, D and A are the steric, electrostatic, hydrophobic, hydrogen-bond donor, and 

hydrogen-bond acceptor contributions respectively. 
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Table S10. Field combination of CoMFA and CoMSIA models of MAO-B inhibitors. 

 F.C. q2 N SEP SEE rncv
2 F 

Field Contribution 

S E H D A 
C

o
M

F
A

 

S 0.768 5 0.686 0.372 0.932 281.4 1     

E 0.428 4 1.073 0.86 0.632 44.7  1    

SE 0.841 3 0.562 0.474 0.887 275.9 0.676 0.324    

C
o
M

S
IA

 

S 0.729 5 0.742 0.543 0.855 121.3 1     

E 0.345 3 1.142 0.961 0.536 40.4  1    

H 0.613 3 0.879 0.729 0.734 96.3   1   

D 0.296 5 1.196 1.035 0.472 18.4    1  

A 0.214 4 1.258 1.125 0.371 15.3     1 

SE 0.696 3 0.779 0.605 0.816 155.6 0.547 0.453    

SEH 0.761 4 0.694 0.469 0.891 212.2 0.281 0.319 0.4   

SEHD 0.772 4 0.677 0.469 0.891 212.2 0.23 0.215 0.334 0.221  

SEHA 0.769 4 0.682 0.489 0.881 192.9 0.254 0.267 0.371  0.107 

SED 0.715 5 0.76 0.508 0.873 141.3 0.381 0.296  0.323  

SEA 0.691 5 0.793 0.506 0.874 142.9 0.441 0.358   0.201 

SEDA 0.71 6 0.771 0.464 0.895 145 0.343 0.258  0.269 0.13 

SH 0.724 3 0.741 0.588 0.826 166.7 0.409  0.591   

SD 0.749 7 0.721 0.472 0.892 119.6 0.49   0.51  

SA 0.745 8 0.73 0.406 0.921 145.8 0.598    0.402 

SHD 0.758 4 0.698 0.511 0.87 174.5 0.275  0.407 0.319  

SHA 0.74 8 0.738 0.32 0.951 242.7 0.325  0.455  0.221 

SDA 0.764 7 0.7 0.446 0.904 136.5 0.418   0.385 0.197 

SHDA 0.764 5 0.692 0.457 0.897 179.5 0.249  0.355 0.291 0.105 

EH 0.678 3 0.801 0.64 0.794 135  0.351 0.649   

ED 0.417 4 1.083 0.854 0.638 45.8  0.518  0.638  

EA 0.36 2 1.124 1.026 0.466 46.3  0.611   0.389 

EHD 0.708 4 0.767 0.577 0.835 131.2  0.25 0.476 0.274  

EHA 0.682 2 0.871 0.688 0.76 168.1  0.307 0.547  0.146 

EDA 0.412 4 1.088 0.856 0.636 45.3  0.442  0.379 0.179 

EHDA 0.702 5 0.778 0.54 0.857 123.1  0.223 0.433 0.256 0.088 

HD 0.686 4 0.795 0.621 0.808 109.7   0.597 0.403  

HA 0.638 3 0.85 0.694 0.758 109.8   0.771  0.689 

HDA 0.694 5 0.788 0.572 0.839 107.4   0.525 0.347 0.128 

DA 0.301 5 1.191 0.984 0.523 22.6    0.684 0.316 

ALL 0.767 4 0.684 0.489 0.881 192.6 0.221 0.194 0.326 0.193 0.232 

F.C., is the field combination; q2, the square of the LOO cross-validation (CV) coefficient; 

N, the optimum number of components; SEP, standard error of prediction; SEE, standard 

error of estimation of non-CV analysis; rncv
2, square of the non CV coefficient; F, F-test value; 



 35 

S, E, H, D and A are the steric, electrostatic, hydrophobic, hydrogen-bond donor, and 

hydrogen-bond acceptor contributions respectively. 
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Table S11. Summary of the best CoMFA and CoMSIA models of MAO-A and MAO-B inhibitors. 

MAO Model q2 N SEP SEE rncv
2 F 

Field Contribution PRES

S 
SD r2

Pred 
S E H D A 

A 
CoMFA-SE 0.612 3 0.393 0.161 0.935 85.9 0.656 0.344    0.1274 0.5194 0.755 

CoMSIA-SEH 0.523 5 0.462 0.098 0.979 146.2 0.259 0.358 0.383   0.1021 0.6898 0.852 

B 

CoMFA-SE 0.841 3 0.562 0.474 0.887 275.9 0.676 0.324    13.293 66.556 0.8 

CoMSIA-

SEHD 
0.772 4 0.677 0.469 0.891 212.2 0.23 0.215 0.334 0.221  8.5762 68.058 0.874 

F.C., is the field combination; q2, the square of the LOO cross-validation (CV) coefficient; N, the optimum number of components; SEP, 

standard error of prediction; SEE, standard error of estimation of non-CV analysis; rncv
2, square of the non-CV coefficient; F, F-test 

value; S, E, H, D and A are the steric, electrostatic, hydrophobic, hydrogen-bond donor, and hydrogen-bond acceptor contributions 

respectively. 
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Table S12. Comparison between experimental and predicted values of the CoMFA and CoMSIA 

models obtained from MAO-A inhibitors.  

Compound 
Experimental 

pIC50 

Calculated pIC50 

CoMFA-

SE 
Residual 

CoMSIA-

SEH 
Residual 

11 4.506 4.417 0.089 4.417 0.089 

14 4.604 4.521 0.083 4.521 0.083 

23 4.455 4.373 0.082 4.373 0.082 

24 4.666 4.569 0.097 4.569 0.097 

36 5.203 5.378 -0.175 5.378 -0.175 

37a,b 4.666 4.786 -0.121 4.627 0.039 

41 4.338 4.241 0.097 4.241 0.097 

50a,b 4.41 4.413 -0.004 4.427 -0.018 

54 5.932 5.829 0.103 5.829 0.103 

55 4.507 4.71 -0.203 4.71 -0.203 

63 4.524 4.464 0.06 4.464 0.06 

68a,b 4.892 4.822 0.07 4.895 -0.003 

82a,b 4.354 4.639 -0.285 4.496 -0.142 

73 4.898 4.99 -0.092 4.99 -0.092 

81a,b 4.626 4.735 -0.109 4.824 -0.198 

82 4.591 4.538 0.053 4.538 0.053 

84 6.244 6.066 0.178 6.066 0.178 

88 5.379 5.647 -0.268 5.647 -0.268 

142 4.754 4.975 -0.221 4.975 -0.221 

143 5.118 5.143 -0.025 5.143 -0.025 

144 5.879 5.559 0.32 5.559 0.32 

145a,b 5.207 5.156 0.051 5.217 -0.01 

146 5.038 4.949 0.089 4.949 0.089 

147 5.216 5.387 -0.171 5.387 -0.171 

153 4.59 4.459 0.131 4.459 0.131 

154 4.015 4.128 -0.113 4.128 -0.113 

155a,b 4.611 4.511 0.1 4.426 0.185 

156a,b 4.339 4.293 0.046 4.258 0.08 

158 4.107 4.192 -0.085 4.192 -0.085 

163 4.521 4.551 -0.03 4.551 -0.03 
a = Test set of CoMFA model. b = Test set of CoMSIA model. 
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Table S13. Comparison between experimental and predicted values of the CoMFA and CoMSIA 

models obtained from MAO-B inhibitors. 

Compound 
Experimental 

pIC50 

Calculated pIC50 

CoMFA-

SE 
Residual 

CoMSIA-

SEHD 
Residual 

1 6.547 6.333 0.214 6.333 0.214 

2 7.884 8.038 -0.154 8.038 -0.154 

3 8.047 8.558 -0.511 8.558 -0.511 

4a,b 6.794 6.82 -0.025 6.737 0.057 

5a,b 9.096 8.388 0.708 8.195 0.9 

6a,b 6.808 6.928 -0.12 7.091 -0.283 

7a,b 5.367 5.359 0.007 5.463 -0.096 

8a,b 7.957 7.736 0.221 7.85 0.106 

9a,b 8.491 8.458 0.033 8.532 -0.041 

10 8.148 8.59 -0.442 8.59 -0.442 

11 5.311 5.5 -0.189 5.5 -0.189 

12 7.768 8.064 -0.296 8.064 -0.296 

13a,b 8.818 8.783 0.035 8.483 0.335 

14a,b 7.173 7.253 -0.079 7.109 0.064 

15 5.258 5.717 -0.459 5.717 -0.459 

16 4.84 5.516 -0.676 5.516 -0.676 

17 9.509 8.692 0.817 8.692 0.817 

18 7.824 8.419 -0.595 8.419 -0.595 

19 8.564 8.691 -0.127 8.691 -0.127 

20a,b 9.131 8.15 0.981 8.384 0.747 

21a,b 8.488 8.54 -0.052 8.365 0.123 

22 4.267 5.146 -0.879 5.146 -0.879 

23 6.187 5.871 0.316 5.871 0.316 

24 6.921 7.306 -0.385 7.306 -0.385 

25 6.745 7.268 -0.523 7.268 -0.523 

26 4.157 6.127 -1.97 6.127 -1.97 

27a,b 4.494 5.949 -1.455 5.281 -0.787 

28a,b 5.033 6.111 -1.077 5.802 -0.769 

29 4.37 6.001 OUT 5.288 OUT 

30 5.554 5.479 0.075 5.479 0.075 

31 5.975 5.374 0.601 5.374 0.601 

32 6.68 6.513 0.167 6.513 0.167 

33a,b 6.828 6.881 -0.053 6.733 0.095 

34 6.824 6.633 0.191 6.633 0.191 

35a,b 5.48 5.391 0.089 5.249 0.231 

36 7.106 7.681 -0.575 7.681 -0.575 

37 8.465 8.312 0.153 8.312 0.153 
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38 8.346 8.424 -0.078 8.424 -0.078 

39 7.701 8.04 -0.339 8.04 -0.339 

40 4.928 5.309 -0.381 5.309 -0.381 

41 6.77 6.918 -0.148 6.918 -0.148 

42 5.099 4.695 0.404 4.695 0.404 

43 6.119 5.974 0.145 5.974 0.145 

44a,b 4.516 4.531 -0.015 4.617 -0.101 

45 5.71 5.997 -0.287 5.997 -0.287 

46 4.234 4.426 -0.192 4.426 -0.192 

47 4.139 4.294 -0.155 4.294 -0.155 

48 5.225 4.944 0.281 4.944 0.281 

49 4.301 4.584 -0.283 4.584 -0.283 

51 5.788 5.399 0.389 5.399 0.389 

52a,b 7.143 7.135 0.008 7.259 -0.116 

53a,b 8.222 8.231 -0.009 7.88 0.341 

54a,b 8.523 7.928 0.595 7.713 0.81 

55 5.975 5.521 0.454 5.521 0.454 

56 4.477 4.779 -0.302 4.779 -0.302 

57a,b 5.178 5.889 -0.71 6.316 -1.137 

58a,b 6.733 6.528 0.205 6.634 0.099 

59a,b 5.294 5.378 -0.084 5.46 -0.166 

60a,b 4.614 4.742 -0.127 4.25 0.365 

61 7.347 7.053 0.294 7.053 0.294 

62 6.384 6.542 -0.158 6.542 -0.158 

63 5.47 5.551 -0.081 5.551 -0.081 

64 9.412 8.569 0.843 8.569 0.843 

65 9.873 8.332 1.541 8.332 1.541 

66 9.495 8.901 0.594 8.901 0.594 

67 9.187 7.72 1.467 7.72 1.467 

68 7.495 7.287 0.208 7.287 0.208 

69 8.097 8.459 -0.362 8.459 -0.362 

70a,b 5.154 5.841 -0.687 5.487 -0.333 

71a,b 5.83 6.779 -0.95 6.073 -0.243 

72 5.747 5.747 0 5.747 0 

73 8.154 8.619 -0.465 8.619 -0.465 

74 8.62 8.184 0.436 8.184 0.436 

75a,b 7.237 7.23 0.007 7.215 0.022 

76a,b 8.613 7.777 0.836 7.574 1.039 

77 7.385 8.064 -0.679 8.064 -0.679 

78 7.312 7.624 -0.312 7.624 -0.312 

79 5.851 5.213 0.638 5.213 0.638 

80 5.62 5.429 0.191 5.429 0.191 

81 6.337 6.473 -0.136 6.473 -0.136 
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82 5.296 5.342 -0.046 5.342 -0.046 

83a,b 5.496 5.75 -0.254 5.881 -0.385 

84 6.26 6.22 0.04 6.22 0.04 

85 4.503 4.992 -0.489 4.992 -0.489 

86 5.258 5.617 -0.359 5.617 -0.359 

87a,b 8.222 8.193 0.029 7.491 0.731 

88 8.678 8.6 0.078 8.6 0.078 

89 5.664 6.092 -0.428 6.092 -0.428 

90 8.658 8.033 0.625 8.033 0.625 

91 8.387 8.047 0.34 8.047 0.34 

92 4.433 6.107 OUT 5.775 OUT 

93a,b 4.721 4.721 0 4.956 -0.235 

94 5.644 5.357 0.287 5.357 0.287 

95 4.81 4.67 0.14 4.67 0.14 

96 4.676 4.815 -0.139 4.815 -0.139 

97a,b 4.648 5.77 -1.122 5.12 -0.472 

98a,b 7.928 8.026 -0.098 7.912 0.016 

99a,b 8.124 8.166 -0.042 8.039 0.085 

100 7.857 7.479 0.378 7.479 0.378 

101 6.794 6.182 0.612 6.182 0.612 

102 7.996 7.976 0.02 7.976 0.02 

103a,b 6.527 6.353 0.174 6.242 0.285 

104 7.87 8.198 -0.328 8.198 -0.328 

105a,b 8.332 7.456 0.876 8.051 0.281 

106 7.943 7.448 0.495 7.448 0.495 

107 7.738 7.711 0.027 7.711 0.027 

108 7.343 7.581 -0.238 7.581 -0.238 

109a,b 6.206 6.501 -0.294 6.093 0.114 

110 7.815 8.081 -0.266 8.081 -0.266 

111 8.124 8.755 -0.631 8.755 -0.631 

112 8.295 8.111 0.184 8.111 0.184 

113 7.343 7.711 -0.368 7.711 -0.368 

114a,b 7.955 7.848 0.108 8.132 -0.176 

115 6.206 6.176 0.03 6.176 0.03 

116 8.225 8.359 -0.134 8.359 -0.134 

117 7.326 7.973 -0.647 7.973 -0.647 

118 8.044 8.133 -0.089 8.133 -0.089 

119a,b 6.641 6.384 0.257 6.7 -0.059 

120a,b 7.712 7.851 -0.139 7.383 0.328 

121 7.724 7.892 -0.168 7.892 -0.168 

122 7.671 7.889 -0.218 7.889 -0.218 

123 7.767 7.991 -0.224 7.991 -0.224 

124a,b 8.377 8.42 -0.043 8.472 -0.095 
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125 7.107 6.983 0.124 6.983 0.124 

126 6.819 6.229 0.59 6.229 0.59 

127 7.343 6.892 0.451 6.892 0.451 

128 6.29 6.062 0.228 6.062 0.228 

129a,b 7.379 7.361 0.018 7.407 -0.028 

130 7.662 7.47 0.192 7.47 0.192 

131 8.405 8.183 0.222 8.183 0.222 

132a,b 6.945 6.843 0.102 6.907 0.038 

133 6.676 6.2 0.476 6.2 0.476 

134 7.987 8.359 -0.372 8.359 -0.372 

135 6.171 6.076 0.095 6.076 0.095 

136 5.328 5.44 -0.112 5.44 -0.112 

137 8.187 7.554 0.633 7.554 0.633 

138 4.971 4.571 0.4 4.571 0.4 

139 5.602 5.11 0.492 5.11 0.492 

140 6.879 6.378 0.501 6.378 0.501 

141 7.092 7.749 -0.657 7.749 -0.657 

142 5.071 4.978 0.093 4.978 0.093 

144a,b 5.323 4.716 0.607 4.922 0.402 

146 6.854 5.109 OUT 6.276 OUT 

147 4.663 4.907 -0.244 4.907 -0.244 

148 6.022 5.747 0.275 5.747 0.275 

149 4.922 5.077 -0.155 5.077 -0.155 

150a,b 5.963 5.935 0.028 6.005 -0.042 

151 5.401 5.957 -0.556 5.957 -0.556 

152a,b 5.094 6.427 -1.333 5.415 -0.32 

155a,b 4.937 5.936 -0.998 5.731 -0.793 

156 6.357 6.098 0.259 6.098 0.259 

157 6.602 6.279 0.323 6.279 0.323 

159 6.444 6.318 0.126 6.318 0.126 

160 6.046 5.981 0.065 5.981 0.065 

161 6.509 6.314 0.195 6.314 0.195 

162 5.799 6.069 -0.27 6.069 -0.27 

163 5.3 5.436 -0.136 5.436 -0.136 
a = Test set of CoMFA model. b = Test set of CoMSIA model. 
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Internal validation and Partial Least Squares (PLS) analysis  

PLS analysis was used to construct a linear correlation between the CoMFA and CoMSIA 

descriptors (independent variables) and the activity values (dependent variables) [30]. To select 

the best model, the cross-validation analysis was performed by using the LOO method (and 

SAMPLS), which generates the square of the cross-validation coefficient (q2) and the optimum 

number of components (N). The non-cross-validation was performed with a column filter value of 

2.0 in order to speed up the analysis and reduce the noise. The q2, which is a measure of the internal 

quality of the models was obtained according to the following equation (1): 

𝑞2 = 1 −
∑(𝑦𝑖−𝑦𝑝𝑟𝑒𝑑)

2

∑(𝑦𝑖−𝑦̅)2          (1) 

Where yi, , and ypred are observed, mean, and predicted activity in the training set, respectively. 

External validation 

The models were subjected to external validation criteria according to the proposed test by 

Golbraikh and Tropsha [31,32], which considers a QSAR model predictive, if the following 

conditions are satisfied: 

q2 > 0.5          (2) 

r2 > 0.6          (3) 

0.85  k  1.15 or 0.85  k’  1.15       (4) 

It has been demonstrated [33] that all of the above criteria are indeed necessary to adequately 

assess the predictive ability of a QSAR model.  

Furthermore, the external predictive power of the developed 3D-QSAR models using the test set 

was examined by considering rm
2 metrics as shown below [34]: 

𝑟𝑚
2 =  𝑟2 (1 − |√𝑟2 − 𝑟0

2|)        (5) 
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Where r2 and r0
2 are squared correlation coefficients between the observed and predicted activities 

of the test set with and without intercept, respectively. For a significant external model validation, 

the value of q2 should be higher than 0.5. 

Additionally, the following descriptors were calculated: 

𝑄𝐹1
2 = 1 −

∑ (𝑦𝑖−𝑦̂𝑖)2𝑛𝐸𝑋𝑇
𝑖=1

∑ (𝑦𝑖−𝑦̅𝑇𝑅)2𝑛𝐸𝑋𝑇
𝑖=1

        (6) 

𝑄𝐹2
2 = 1 −

∑ (𝑦𝑖−𝑦̂𝑖)2𝑛𝐸𝑋𝑇
𝑖=1

∑ (𝑦𝑖−𝑦̅𝐸𝑋𝑇)2𝑛𝐸𝑋𝑇
𝑖=1

         (7) 

𝐶𝐶𝐶 =
2 ∑ (𝑦𝑖−𝑦̅)(𝑦̂𝑖−𝑦̂)

𝑛𝐸𝑋𝑇
𝑖=1

∑ (𝑦𝑖−𝑦̅)2𝑛𝐸𝑋𝑇
𝑖=1 + ∑ (𝑦̂𝑖−𝑦̂)2+ 𝑛𝐸𝑋𝑇(𝑦̅−𝑦̂)

2𝑛𝐸𝑋𝑇
𝑖=1

      (8) 

∆𝑟𝑚
2 = |𝑟𝑚

2 − 𝑟𝑚
′2|          (9) 

𝑀𝐴𝐸 =  
∑ |𝑦𝑖−𝑦̂𝑖|

𝑛𝐸𝑋𝑇
𝑖=1

𝑛𝐸𝑋𝑇
          (10) 

Where, TR = training set, EXT = external prediction set, 𝑦𝑖= experimental data values, 𝑦̂𝑖 = 

predicted data values, 𝑦̅ = average of the experimental data values, 𝑦 ̂= average of the predicted 

data values. Finally, rm
2 is calculated using the experimental values on the ordinate axis, while r’m2

 

using them on the abscissa. 

Table S14. Summary of external validation parameters for CoMSIA. 

Condition Parameters Threshold value 

CoMFA 

MAO-A 

CoMFA 

MAO-B 

CoMSIA 

MAO-A 

CoMSIA 

MAO-B 

1 q2 >0.5 0.612 0.841 0.523 0.772 

2 r2 >0.6 0.805 0.808 0.853 0.911 

3a r0
2 Close to value of r2 0.999 0.990 0.999 0.995 

3b r’02 Close to value of r2 0.999 0.990 0.999 0.995 

4a k 0.85 < < 1.15 1.006 1.003 1.002 0.992 
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4b k2 0.85 < k< 1.15 0.993 0.988 0.998 1.003 

5 |r0
2 – r’02| <0.3 0.000 0.00 0.000 0.00 

6 rm
2 >0.5 0.450 0.463 0.527 0.647 

7 ∆rm
2 < 0.2 0.000 0.183 0.000 0.000 

8 QF1
2 > 0.7 0.877 0.792 0.901 0.890 

9 QF2
2 > 0.7 0.792 0.791 0.833 0.890 

10 MAE <0.3 0.098 0.349 0.084 0.3569 

11 CCC > 0.85 0.890 0.873 0.928 0.933 

q2 = the square of the LOO cross-validation (CV) coefficient; r2 is the regression coefficient for 

the test set exclusively; r0
2 and k are the correlation coefficient between the actual and predicted 

activities for test set and the respective slope of regression; and r’02 and k’ are the correlation 

coefficient between the predicted and actual activities for test set and the respective slope of 

regression. rm
2
 is the r2 metrics calculated using (x,y), the r’m2 is calculated using (y, x), and the 

∆rm
2 is the difference between rm

2 and r’m2. The other parameters are defined below. 

Applicability domain calculation 

The AD was evaluated based on the simple standardization method reported by Roy et al. [31]. 

First, each descriptor "i" for each compound "k" is standardized (Sik). Every compound must have 

a maximum value [Si]max(k) ≤ 3. In the case that [Si]max(k) > 3 and its minimum value [si]min(k) < 3, 

then the Snew(k) parameter must be calculated and has to fulfill the condition: Snew(k) = 

, where  is the mean of Sik values for compound k and  is the standard 

deviation for such values. The software is available free of charge on the authors' website: 

http://dtclab.webs.com/software-tools and http://teqip.jdvu.ac.in/QSAR_Tools/. 

 

  

http://teqip.jdvu.ac.in/QSAR_Tools/
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Molecular Docking 

The crystalline structures of the human MAOs (A and B isoforms) used for the docking study were 

downloaded from Protein Data Bank: PDB code 2Z5Y [35] and PDB code 1GOS [36]. The 3D 

structures of the compounds 3-(3’,4’-dihydroxyphenyl)benzo[f]coumarin (84), 3-(3’-

bromophenyl)-6-methylcoumarin (65), 3-phenylcoumarin, trans-6-styrylcoumarins, trans-

resveratrol and trans-stilbene were generated with the ChemDraw program. The molecular 

docking was carried out according previous report of our research group [37]. Using the 

AutoDockTools software, the rotatable bonds of each ligand were assigned, the polar hydrogen 

atoms were added, and the water molecules were removed from the PDB file of the protein. The 

docking of each ligand was done using AutoDock vina script [8], with a grid box of 10x10x10 

Å(1000 Å), and with a space of 0.375 Å centered in the active site (coordinates MAO-A x= -

40.872, y= -26.701, z= -13.711, and coordinates MAO-B x= 57.026, y= 150.786, z= 22.151). The 

molecular docking results were processed using Pymol [38] and LigPlot+ [39,40] to identify the 

interactions between the ligands and MAO-A or MAO-B, as well as to generate the 3D 

representation of the studied compounds. 

Molecular dynamics simulations 

Molecular dynamics simulations were performed with Gromacs 2020.4 version to evaluate the 

stability of the protein-enzyme ligand complex formed by 3-phenylcoumarin, 3-(3’-bromophenyl)-

6-methylcoumarin, trans-6-styrylcoumarin, and trans-resveratrol with MAO-B [41]. Input files 

required for MD simulation were created via the CHARMM-GUI server [42]. Protein and ligand 

topology files were created using the Charmm36m force field. A rectangular water box was created 

at a distance of 10 Å from the protein with the TIP3 water model [43]. The system was neutralized 

by adding 0.15 M KCl and the energy of the system was minimized. It was equilibrated with 0.5 

ns duration NVT/NPT steps and 100 ns MD simulation of 1000 frame was performed to 2 fs. 

RMSD and RMSF measurements were performed with gmx script. Binding free energy MMPBSA 

calculations were made between 80 ns and 100 ns with the g_mmpbsa script [44]. 
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ADDITIONAL RESULTS 

3D-QSAR study 

Figure S6 shows the graphs of experimental activity versus predictive activity for both CoMFA 

and CoMSIA models. The gray line corresponds to the line y = x, while the red line is the 

regression line for the test set of each model. CoMFA models tend to underestimate predictions at 

high activity values. The best fit for linearity has been obtained for the CoMSIA models for both 

MAO-A and MAO-B. 

 

Figure S6. Plots of experimental versus predicted pIC50 in MAO-A and MAO-B for CoMFA and 

CoMSIA models. 

To subject the models to a rigorous analysis of their adjustment to predictive linearity, r2
0 values 

and other descriptors such as q2
F1, q2

F2, CCC, etc., were calculated. The values are reported in 

Table S14. The applicability domain was calculated according to Roy's standardization method. It 
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was found that compounds 93 and 146 were outside the domain of applicability of the MAO-B 

CoMSIA model. These compounds do not present large structural differences with the other 

molecules in the study. Therefore, the observed deviation could be due to conformational reasons. 

The summary of the best models is shown in Table S11. There is a high similarity between the 

steric and electrostatic contributions of the MAO-A and MAO-B CoMFA models (~65% and 

~35% of contribution, respectively). However, the MAO-B CoMSIA model shows an important 

contribution from hydrogen-bond donor groups (22.1%). This is not observed for the MAO-A 

model. This leads us to conclude that there are different steric and electronic requirements to 

achieve affinity for both MAO-A and MAO-B. 

Steric map of MAO-A inhibitors 

The steric contour maps of the CoMFA and CoMSIA analysis shows great similarities, mainly in 

the region of the 2-aryl ring linked to the benzo[f]coumarin scaffold (Figure S7A-C). In this ring, 

bulky substituents (e.g., hydroxyl or 2-thiophenyl groups, or bromine atoms) that are close to the 

green polyhedron at meta and para positions may favor the MAO-A inhibitory activity. This is 

reflected in the activities of compounds 143 to 147 (pIC50 > 5.0). However, when some of these 

substituents are replaced by even bulkier groups (e.g., methoxy groups, etc.), the substituents 

project into the yellow polyhedron, causing a decrease in the MAO-A inhibitory activity. This 

occurs in the case of compounds 11, 37, 55, 72 and 73 (pIC50 < 5.0). Additionally, near to position 

6 of the 3-arylbenzo[f]coumarin scaffold, a yellow polyhedron is projected (Figure S7C), which 

implies that a bulky substituent near this area may cause a decrease in the MAO-A inhibitory 

activity (pIC50 < 5.0). This is observed for compounds 72, 73, 153-156, 158 and 163, which have 

alkylamine and arylamine fragments that project into this yellow polyhedron. 

Electrostatic map of MAO-A inhibitors  

The electrostatic contour maps obtained from the CoMFA and CoMSIA analysis shows 

similarities, mainly in the aryl ring linked to position 2 of the benzo[f]coumarin scaffold (Figure 

S7B-D). In this ring, a blue polyhedron is projected in the meta and para carbons, indicating that 

the loss of electron density in these carbons may favor the MAO-A inhibitory activity. 

Additionally, a red polyhedron is projected in the outer part of the blue polyhedron, indicating that 

electron-rich substituents favor the MAO-A inhibitory activity. Then, considering these two 
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characteristics, the electronegative substituents attached to the meta and para positions cause a 

lost in the electron density, favoring the MAO-A inhibitory activity. This is observed for 

compounds 54, 84, 88, 145 and 146 (pIC50 > 5.0). On the other hand, the CoMFA analysis shows 

that close to positions 6, 7, and 8 of the benzo[f]coumarin scaffold (Figure S7B), a red polyhedron 

is projected, indicating that the presence of an electron-rich substituent may favor the MAO-A 

inhibitory activity. The CoMSIA analysis (Figure S7D) shows a red polyhedron close to position 

8 of the benzo[f]coumarin scaffold, indicating that an electron-rich substituent favors the MAO-A 

inhibitory activity, as shown for compounds 143 to 147. 

Hydrophobic map of MAO-A inhibitors  

The hydrophobic contour map analysis shows that only the hydrophobic or hydrophilic character 

of the substituents attached to the 3-aryl ring causes changes in the MAO-A inhibitory activity 

(Figure S7E). In this case, close to the ortho, meta and para positions of this ring, a yellow 

polyhedron is projected, indicating that a hydrophobic substituent may favor the MAO-A 

inhibitory activity (pIC50 > 5.0). Groups such as the methoxy, thiophenyl or 4-bromo-2-thiophenyl 

follow this tendency, as for compounds 140 to 147. However, at the outer border of the yellow 

polyhedron, a gray polyhedron is extended, indicating that a larger hydrophobic substituent may 

decrease the MAO-A inhibitory activity. This is consistent with the methoxy and methyl 

substituents of compounds 11, 41 and 50 (pIC50 < 5.0).  
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Figure S7. Contour map of 3D-QSAR results for MAO-A inhibitors around the 3-(3’,4’-

dihydroxyphenyl)benzo[f]coumarin (84). A. CoMFA steric map. B. CoMFA electrostatic map. C. 

CoMSIA steric map. D. CoMSIA electrostatic map. E. CoMSIA hydrophobic map. Color code: 

steric contour map green – bulky groups are favorable for the activity; steric contour map yellow 

– small groups are favorable for the activity; electrostatic contour map red – negative charge is 

favorable for the activity; electrostatic contour map blue – positive charge is favorable for the 

activity; hydrophobic contour map yellow – hydrophobic groups are favorable for the activity; 

hydrophobic contour map grey – hydrophilic groups are favorable for the activity. 

Docking study on MAO-A with compound 3-(3’,4’-dihydroxyphenyl)benzo[f]coumarin 

In the case of MAO-A, 3-(3’,4’-dihydroxyphenyl)benzo[f]coumarin (84) has been used for the 

study, and its affinity energy was calculated as -7.7 Kcal/mol (Figure S8). This figure shows that 

the aryl group containing the catechol fragment is oriented towards the FAD600, remaining 

between the Tyr444 and Tyr407 residues. These residues allow the polarization of the ligand to be 

oxidized [45]. Additionally, the stability of compound 84 is caused by hydrogen-bond interactions 

between hydroxyl groups and the Asn181 and Tyr197 residues, as well as the polar and 

hydrophobic interactions with the residues highlighted in Figure S8. 
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Figure S8. Molecular docking of 3-(3’,4’-dihydroxyphenyl)benzo[f]coumarin (84) on the MAO-

A binding pocket. A. 3D overview within the MAO-A active site. B. Best orientation of compound 

84 on the MAO-A active site. C. Details of polar, van der Waals and hydrogen-bond interactions 

established by compound 84 with the residues on the MAO-A active site. 

Complementing the information obtained from the molecular coupling analysis (Figure S8) with 

the contour maps represented in Figure S7, the increase in volume in the catechol area is limited, 

due to the potential steric impediment that can be generated with the Tyr444 and Tyr407 residues. 

This situation may cause the decrease or loss of the MAO-A inhibitory activity. On the other hand, 

the presence of electron-deficient groups close to the hydroxyl groups of the catechol fragment 

may favor the activity (Figure S7B-D) since these are oriented towards the FAD600, favoring the 

polar interaction between the ligand 84 and the co-factor. Additionally, the presence of electron-

rich substituents close to position 7 of the benzo[f]coumarin (red polyhedron, Figure S7B-D), is 

related to the possible π-cation interaction between the Gln215 residue and the ligand, as well as 

the perpendicular π-stacking interaction with the Phe208 residue. In the case of the hydrophobic 

map (Figure S7E), hydrophobic substituents mainly in the meta position of the aryl fragment that 
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has the catechol function may favor the MAO-A inhibitory activity, consistent with the possible 

interaction between this fragment and the FAD600 residue. 

3D-QSAR results for trans-resveratrol, 3-phenylcoumarin and trans-6-styrylcoumarin  

 

Figure S9. Overlay of trans-resveratrol, 3-phenylcoumarin and trans-6-styrylcoumarin on the 

contour maps obtained from the MAO-A CoMFA model. A. trans-Resveratrol and steric map. B. 

3-Phenylcoumarin and steric map. C. trans-6-Styrylcoumarin and steric map. D. trans-Resveratrol 

and electrostatic map. E. 3-Phenylcoumarin and electrostatic map. F. trans-6-Styrylcoumarin and 

electrostatic map. Color code: steric contour map green – bulky groups are favorable for the 

activity; steric contour map yellow – small groups are favorable for the activity; electrostatic 

contour map red – negative charge is favorable for the activity; electrostatic contour map blue – 

positive charge is favorable for the activity; hydrophobic contour map yellow – hydrophobic 

groups are favorable for the activity; hydrophobic contour map grey – hydrophilic groups are 

favorable for the activity. 
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Figure S10. Overlay of trans-resveratrol, 3-phenylcoumarin and trans-6-styrylcoumarin on the 

contour maps obtained from the MAO-A CoMSIA model. A. trans-Resveratrol and steric map. B. 

3-Phenylcoumarin and steric map. C. trans-6-Styrylcoumarin and steric map. D. trans-Resveratrol 

and electrostatic map. E. 3-Phenylcoumarin and electrostatic map. F. trans-6-Styrylcoumarin and 

electrostatic map. G. trans-Resveratrol and hydrophobic map. H. 3-Phenylcoumarin and 

hydrophobic map. I. trans-6-Styrylcoumarin and hydrophobic map. Color code: steric contour 

map green – bulky groups are favorable for the activity; steric contour map yellow – small groups 

are favorable for the activity; electrostatic contour map red – negative charge is favorable for the 

activity; electrostatic contour map blue – positive charge is favorable for the activity; hydrophobic 

contour map yellow – hydrophobic groups are favorable for the activity; hydrophobic contour map 

grey – hydrophilic groups are favorable for the activity.   
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Molecular dynamics simulations for 3-phenylcoumarin, 3-(3’-bromophenyl)-6-methylcoumarin, 

trans-resveratrol and trans-6-styrylcoumarin 

 

Figure S11. Schematic enzyme-ligand interactions of 3-phenylcoumarin (A), 3-(3’-

bromophenyl)-6-methylcoumarin (B), trans-resveratrol (C) and trans-6-styrylcoumarin (D) at 

active site of MAO-B of 100 ns molecular dynamics simulations. 
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