

 Table S1: Geometrical parameter of biscoumarin molecule calculated at crystal phase, DFT levels of theory and single point energy calculation from active site of different protein (I-III).

	Bond lengths
	Gas
Phase
	Crystal Phase
	AChE
(I)
	BACE1
(II)
	GSK3β
(III)

	C(1)-C(2)
	1.394
	1.383(6)
	1.409
	1.409
	1.408

	C(2)-C(3)
	1.387
	1.367(7)
	1.409
	1.408
	1.409

	C(3)-C(4)
	1.401
	1.372(8)
	1.407
	1.407
	1.407

	C(4)-C(5)
	1.385
	1.385(5)
	1.408
	1.408
	1.407

	C(5)-C(6)
	1.404
	1.385(5)
	1.411
	1.411
	1.412

	C(6)-C(1)
	1.403
	1.380(6)
	1.408
	1.409
	1.404

	C(6)-C(7)
	1.442
	1.447(5)
	1.459
	1.460
	1.456

	C(7)-C(18)
	1.355
	1.331(6)
	1.348
	1.350
	1.348

	C(8)-C(9)
	1.442
	1.428(6)
	1.450
	1.459
	1.451

	C(8)-C(16)
	1.353
	1.332(6)
	1.345
	1.350
	1.351

	C(9)-C(10)
	1.404
	1.389(6)
	1.405
	1.411
	1.412

	C(9)-C(14)
	1.404
	1.396(6)
	1.408
	1.410
	1.404

	C(10)-C(11)
	1.385
	1.372(7)
	1.401
	1.408
	1.406

	C(11)-C(12)
	1.400
	1.395(8)
	1.407
	1.408
	1.408

	C(12)-C(13)
	1.387
	1.349(7)
	1.407
	1.408
	1.408

	C(13)-C(14)
	1.394
	1.373(7)
	1.407
	1.410
	1.402

	C(15)-C(16)
	1.459
	1.455(6)
	1.494
	1.494
	1.492

	C(16)-C(17)
	1.511
	1.506(7)
	1.524
	1.529
	1.537

	C(17)-C(18)
	1.512
	1.503(5)
	1.533
	1.532
	1.529

	C(17)-C(20)
	1.556
	1.546(6)
	1.556
	1.553
	1.564

	C(18)-C(19)
	1.460
	1.447(6)
	1.490
	1.496
	1.483

	C(20)-C(21)
	1.533
	1.505(5)
	1.547
	1.537
	1.534

	C(21)-C(22)
	1.532
	1.510(7)
	1.528
	1.532
	1.526

	O(1)-C(7)
	1.373
	1.382(4)
	1.373
	1.373
	1.366

	O(1)-C(8)
	1.373
	1.386(4)
	1.373
	1.373
	1.366

	O(2)-C(14)
	1.362
	1.378(5)
	1.378
	1.379
	1.376

	O(2)-C(15)
	1.395
	1.376(6)
	1.371
	1.374
	1.373

	O(3)-C(15)
	1.201
	1.204(6)
	1.228
	1.229
	1.229

	O(4)-C(1)
	1.361
	1.372(5)
	1.378
	1.378
	1.379

	O(4)-C(19)
	1.396
	1.197(5)
	1.372
	1.372
	1.365

	O(5)-C(19)
	1.202
	1.197(6)
	1.228
	1.230
	1.225

	Bond angle
	
	
	
	
	

	C(1)-C(2)-C(3)
	119.2
	118.0(5)
	120.2
	120.2
	120.5

	C(1)-C(6)-C(7)
	116.2
	115.5(3)
	116.4
	116.6
	116.1

	C(2)-C(3)-C(4)
	120.6
	122.1(4)
	119.9
	120.0
	119.9

	C(3)-C(4)-C(5)
	120.0
	119.4(4)
	120.0
	120.0
	119.8

	C(4)-C(5)-C(6)
	120.2
	119.9(4)
	119.8
	119.8
	119.7

	C(5)-C(6)-C(7)
	124.7
	125.3(3)
	123.2
	123.0
	123.2

	C(5)-C(6)-C(1)
	118.9
	119.1(3)
	120.2
	120.2
	120.5

	C(6)-C(1)-C(2)
	120.9
	121.6(40
	119.6
	119.5
	119.3

	C(6)-C(7)-C(18)
	122.7
	123.8(4)
	122.0
	122.0
	122.5

	C(7)-C(18)-C(17)
	121.2
	123.4(4)
	121.5
	121.4
	122.9

	C(7)-C(18)-C(19)
	119.4
	119.2(4)
	119.9
	119.8
	119.7

	C(8)-C(9)-C(10)
	124.7
	125.0(4)
	122.3
	123.0
	122.9

	C(8)-C(9)-C(14)
	116.2
	116.8(3)
	116.8
	116.6
	116.3

	C(8)-C(16)-C(15)
	119.8
	119.0(4)
	119.7
	120.2
	118.7

	C(8)-C(16)-C(17)
	121.5
	123.6(4)
	121.5
	121.7
	122.0

	C(9)-C(10)-C(11)
	120.2
	120.2(4)
	119.3
	119.8
	119.8

	C(9)-C(14)-C(13)
	120.9
	121.5(4)
	119.4
	119.5
	119.0

	C(10)-C(11)-C(12)
	120.0
	120.0(5)
	120.4
	119.9
	119.7

	C(11)-C(12)-C(13)
	120.6
	120.7(5)
	119.8
	120.0
	119.9

	C(12)-C(13)-C(14)
	119.2
	179.5(5)
	119.9
	120.2
	120.7

	C(14)-C(9)-C(10)
	118.9
	118.2(4)
	120.6
	120.2
	         120.6

	C(16)-C(8)-C(9)
	122.6
	123.7(4)
	121.4
	121.8
	122.6

	C(17)-C(16)-C(15)
	118.6
	117.3(4)
	118.4
	118.0
	118.6

	C(18)-C(17)-C(16)
	107.7
	108.1(3)
	108.0
	108.5
	107.7

	C(19)-C(18)-C(17)
	119.2
	117.3(4)
	118.4
	118.4
	117.2

	C(20)-C(17)-C(16)
	109.3
	111.7(3)
	113.2
	108.7
	116.2

	C(20)-C(17)-C(18)
	113.4
	111.7(4)
	108.1
	112.2
	110.5

	C(21)-C(20)-C(17)
	116.0
	114.7(3)
	120.5
	116.3
	116.1

	C(22)-C(21)-C(20)
	111.8
	112.8(4)
	113.6
	112.4
	113.7

	O(1)-C(7)-C(6)
	115.0
	112.2(3)
	115.7
	115.5
	114.8

	O(1)-C(7)-C(18)
	122.1
	123.0(3)
	122.1
	122.3
	122.4

	O(1)-C(8)-C(16)
	122.0
	122.4(4)
	122.4
	122.2
	         122.9

	O(1)-C(8)-C(9)
	115.3
	113.9(3)
	115.8
	115.8
	114.3

	O(2)-C(14)-C(9)
	121.6
	120.1(4)
	120.8
	121.2
	121.3

	O(2)-C(14)-C(13)
	117.3
	118.4(4)
	119.4
	119.1
	119.4

	O(2)-C(15)-C(16)
	116.7
	117.3(4)
	116.1
	116.2
	116.4

	O(3)-C(15)-C(16)
	125.7
	125.9(4)
	122.8
	123.0
	122.4

	O(4)-C(1)-C(6)
	121.5
	122.1(3)
	121.1
	121.1
	120.8

	O(4)-C(1)-C(2)
	117.4
	116.3(4)
	119.1
	119.2
	119.8

	O(4)-C(19)-C(18)
	116.7
	117.2(4)
	116.2
	116.3
	116.2

	O(5)-C(19)-C(18)
	125.5
	126.1(4)
	122.7
	122.8
	122.6

	C(7)-O(1)-C(8)
	117.4
	117.4(3)
	118.3
	118.7
	118.3

	C(14)-O(2)-C(15)
	122.8
	123.1(3)
	122.6
	123.6
	122.7

	C(1)-O(4)-C(19)
	122.9
	121.9(3)
	123.7
	123.7
	124.0

	O(3)-C(15)-O(2)
	117.5
	116.8(4)
	120.9
	120.5
	121.2

	O(5)-C(19)-O(4)
	117.7
	116.6(4)
	121.1
	120.8
	120.8

	Torsion angles
	
	
	
	
	

	C(1)-C(2)-C(3)-C(4)
	0.1
	1.5(8)
	0.4
	0.0
	0.4

	C(1)-C(6)-C(5)-C(4)
	0.3
	0.3(6)
	-0.4
	0.5
	-0.5

	C(1)-C(6)-C(7)-C(18)
	-2.4
	1.0(6)
	-0.3
	-2.4
	-0.1

	C(2)-C(3)-C(4)-C(5)
	-0.1
	-0.4(8)
	0.3
	-0.0
	0.8

	C(3)-C(4)-C(5)-C(6)
	-0.1
	-0.6(7)
	-0.4
	0.1
	-0.7

	C(4)-C(5)-C(6)-C(7)
	-178.9
	-176.4(4)
	-179.1
	-179.6
	176.9

	C(5)-C(6)-C(1)-C(2)
	-0.2
	0.8(6)
	1.2
	0.5
	1.8

	C(5)-C(6)-C(7)-C(18)
	176.7
	177.9(4)
	178.3
	177.0
	-177.7

	C(6)-C(1)-C(2)-C(3)
	0.0
	-1.8(7)
	-1.2
	-0.0
	-1.8

	C(6)-C(7)-C(18)-C(17)
	-175.6
	-175.1(4)
	-174.1
	179.9
	176.3

	C(6)-C(7)-C(18)-C(19)
	6.7
	3.3(6)
	3.4
	5.6
	0.5

	C(7)-C(6)-C(1)-C(2)
	179.0
	177.9(4)
	-179.9
	179.6
	-175.8

	C(7)-C(18)-C(17)-C(20)
	96.1
	109.3(5)
	101.7
	100.8
	113.4

	C(7)-C(18)-C(17)-C(16)
	-25.0
	-14.0(5)
	-21.1
	-195.4
	-14.6

	C(8)-C(9)-C(14)-C(13)
	-179.8
	-178.7(4)
	-179.6
	-179.9
	179.6

	C(8)-C(9)-C(10)-C(11)
	179.7
	178.2(4)
	174.2
	179.9
	-179.0

	C(9)-C(10)-C(11)-C(12)
	0.1
	0.8(7)
	4.9
	0.0
	0.4

	C(9)-C(8)-C(16)-C(17)
	175.4
	174.5(4)
	-179.0
	179.1
	-173.7

	C(9)-C(8)-C(16)-C(15)
	-1.6
	-2.4(6)
	-5.2
	-2.4
	-2.2

	C(9)-C(14)-C(13)-C(12)
	0.1
	-0.3(7)
	-5.4
	0.0
	-1.3

	C(10)-C(9)-C(14)-C(13)
	0.1
	-0.6(6)
	-3.7
	0.0
	3.1

	C(10)-C(11)-C(12)-C(13)
	0.0
	-1.7(8)
	-3.2
	-0.0
	1.2

	C(11)-C(12)-C(13)-C(14)
	-0.1
	1.4(8)
	-2.0
	-0.0
	-0.8

	C(11)-C(10)-C(9)-C(14)
	-0.1
	0.3(6)
	-1.3
	-0.0
	-2.6

	C(16)-C(8)-C(9)-C(14)
	0.7
	-0.1(6)
	12.1
	1.4
	-5.9

	C(16)-C(8)-C(9)-C(10)
	-179.1
	-178.1(4)
	-163.6
	-178.4
	170.5

	C(18)-C(17)-C(16)-C(8)
	25.1
	1.01(5)
	21.7
	19.0
	12.6

	C(18)-C(17)-C(16)-C(15)
	-157.7
	-67.9(3)
	-152.1
	-159.4
	-158.8

	C(19)-C(18)-C(17)-C(20)
	-86.2
	-69.0(4)
	-759.9
	-84.7
	-70.6

	C(19)-C(18)-C(17)-C(16)
	152.5
	167.7(4)
	161.1
	155
	161.2

	C(20)-C(17)-C(16)-C(8)
	-98.6
	-108.2(4)
	-97.9
	-103.3
	-112.1

	C(20)-C(17)-C(16)-C(15)
	78.4
	68.8(4)
	88.1
	78.1
	76.4

	C(21)-C(20)-C(17)-C(18)
	63.7
	-59.0(5)
	-151.6
	-20.1
	176.9

	C(21)-C(20)-C(17)-C(16)
	-175.9
	62.3(4)
	-31.9
	99.9
	-59.7

	C(22)-C(21)-C(20)-C(17)
	174.9
	-169.0(4)
	-94.0
	59.5
	-179.5

	C(1)-C(6)-C(7)-O(1)
	176.5
	-178.1(4)
	-178.1
	174.0
	174.6

	C(3)-C(2)-C(1)-O(4)
	-179.1
	-179.5(4)
	178.8
	-179.7
	179.1

	C(5)-C(6)-C(1)-O(4)
	178.8
	179.5(4)
	-178.8
	179.7
	        -179.0

	C(7)-C(6)-C(1)-O(4)
	-1.7
	-3.4(6)
	-0.0
	-0.7
	3.2

	C(7)-C(18)-C(19)-O(5)
	172.9
	174.1(5)
	174.1
	173.3
	176.7

	C(7)-C(18)-C(19)-O(4)
	-6.6
	-5.1(6)
	-6.1
	-5.5
	-4.0

	C(8)-C(16)-C(15)-O(3)
	-179.2
	-176.5(4)
	172.8
	-178.0
	-168.4

	C(8)-C(16)-C(15)-O(2)
	1.1
	3.1(6)
	-8.5
	1.6
	12.6

	C(8)-C(9)-C(14)-O(2)
	0.6
	1.9(6)
	-8.5
	0.1
	2.9

	C(10)-C(9)-C(14)-O(2)
	-179.4
	180.0(4)
	170.6
	-179.9
	-172.6

	C(10)-C(9)-C(8)-O(1)
	1.6
	2.7(6)
	21.7
	3.4
	-5.5

	C(12)-C(13)-C(14)-O(2)
	179.6
	179.2(4)
	-169.0
	179.9
	174.5

	C(14)-C(9)-C(8)-O(1)
	-178.4
	-179.4(3)
	-162.4
	115.5
	173.5

	C(15)-C(16)-C(8)-O(1)
	177.5
	176.9(4)
	169.0
	175.5
	173.5

	C(17)-C(16)-C(8)-O(1)
	-5.3
	-6.3(6)
	-4.7
	-2.9
	2.0

	C(17)-C(18)-C(19)-O(5)
	-4.7
	-7.5(7)
	-8.1
	-1.1
	0.6

	C(17)-C(18)-C(19)-O(4)
	175.6
	173.3(4)
	171.5
	179.8
	179.9

	C(17)-C(16)-C(15)-O(3)
	3.5
	6.4(6)
	-13.1
	0.4
	3.2

	C(17)-C(16)-C(15)-O(2)
	-176.0
	-174.0(3)
	165.4
	-179.7
	-175.6

	C(17)-C(18)-C(7)-O(1)
	5.4
	4.0(6)
	3.4
	3.7
	1.9

	C(19)-C(18)-C(7)-O(1)
	-172.2
	-177.7(4)
	-178.8
	-170.6
	-173.8

	C(1)-O(4)-C(19)-C(18)
	2.6
	2.9(6)
	6.0
	2.5
	7.4

	C(7)-O(1)-C(8)-C(9)
	161.5
	173..4(3)
	158.5
	162.4
	159.2

	C(7)-O(1)-C(8)-C(16)
	-17.7
	 -5.9(5)
	-16.0
	-15.5
	-16.8

	C(2)-C(1)-O(4)-C(19)
	-179.2
	-179.8(4)
	176.8
	-179.8
	171.7

	C(6)-C(7)-O(1)-C(8)
	-161.3
	-173.8(3)
	-165.5
	-161
	114.8

	C(6)-C(1)-O(4)-C(19)
	1.5
	1.5(6)
	-3.0
	0.4
	-7.2

	C(9)-C(14)-O(2)-C(15)
	-1.1
	-1.1(6)
	-9.1
	-0.7
	7.0

	C(13)-C(14)-O(2)-C(15)
	179.2
	179.5(4)
	165.2
	179.3
	168.6

	C(16)-C(15)-O(2)-C(14)
	0.2
	-1.4(6)
	15.8
	-0.1
	-15.1

	C(18)-C(7)-O(1)-C(8)
	17.6
	7.1(5)
	16.6
	15.1
	14.8

	O(4)-C(1)-C(2)-H(2)
	0.6
	-0.5
	0.3
	0.2
	-1.4

	O(2)-C(14)-C(13)-H(13)
	-0.2
	-0.8
	6.1
	-0.0
	-4.1

	C(1)-O(4)-C(19)-O(3)
	-177.0
	-176.4
	-174.2
	-176.4
	165.8

	O(5)-C(15)-O(2)-C(14)
	-179.4
	178.2
	-165.5
	179.6
	-165.8












Table S2: ADME Properties compared with reported molecules
	Molecules
	mol_MW
	QPlogPo/w
	QPlogS
	QPlogBB
	QPPMDCK
	Human Oral Absorption

	Donopezil
	379.498
	4.399
	-4.593
	0.127
	495.437
	100

	Galantamine
	287.358
	2.042
	-2.057
	0.439
	453.229
	91.24

	Huperzine A
	242.32
	1.355
	-1.799
	-0.021
	90.373
	75.62

	Rivastigmine
	250.34
	2.473
	-2.398
	0.394
	650.251
	96.36

	Verubucestat
	409.41
	2.172
	-5.422
	-1.52
	142.037
	78.19

	Biscoumarin
	360.36
	3.31
	-4.3
	-0.46
	590.9
	100

	Manual 
	130-725
	-2 – 6.5
	-6.5 – 0.5
	-3.0 – 1.2
	<25 poor
500> great
	<25% poor
80%> great



