
Table S1. Vibrational analysis results for all the studied systems
	System
	Frequency Value (CM-1)
	Assignment

	COF
	3194
	Antisymmetric (benzene ring)

	
	3212
	Symmetrical (benzene ring)

	
	1696, 1426
	Wagging (benzene ring)

	
	1341
	Rocking (benzene ring)

	
	
	

	COF-CFN
	3280
	Symmetric (C-C)

	
	3210
	Antisymmetric (benzene)

	
	1680, 1697
	Wagging (benzene ring)

	
	1600
	Scissoring (CH2)

	
	
	

	N-COF
	3249
	Symmetry (-C=C)

	
	3203
	Antisymmetric (-C=C)

	
	1696
	Symmetrical (benzene ring)

	
	1440, 1342
	Wagging (benzene ring)

	
	
	

	N-COF-CFN
	3272
	Symmetric (C-C)

	
	3191
	Antisymmetric (benzene)

	
	1622, 1620
	Wagging (benzene ring)

	
	1530
	Scissoring (CH2)

	
	3815
	Symmetry (C=O)

	
	
	

	N-COF-P
	3258
	Symmetric (C-C)

	
	3204
	Symmetry (benzene ring)

	
	1688, 1439, 1223
	Wagging (benzene ring)

	
	772
	Torsional (entire system)

	
	
	

	N-COF-P-CFN
	3264, 3211
	Symmetric (C-C)

	
	3100
	Symmetry (benzene ring)

	
	1691, 1447, 1321
	Wagging (benzene ring)

	
	741
	Torsional (entire system)

	
	3471
	Symmetry (C=O)

	
	
	

	N-COF-S
	3252, 3205, 3180
	Symmetric (-C=C)

	
	1677
	Wagging (benzene ring)

	
	1573.67
	Symmetric (-N=O)

	
	1165
	Scissoring (benzene ring)

	
	1009.92
	Twisting (C2H2)

	
	
	

	N-COF-S-CFN
	3813
	Symmetry (-C=O)

	
	3274
	Symmetry (C-C)

	
	3201
	Symmetry (-C=C)

	
	3150
	Symmetric (CH2)

	
	1519
	Scissoring (CH2)

	
	1445
	Wagging (CH2)

	
	
	

	N-COF-Si
	3239
	Symmetry (-C=C)

	
	3203
	Symmetry (benzene ring)

	
	2675.35
	Symmetry

	
	1691, 1568, 1435
	Wagging (benzene ring)

	
	684
	Torsional (entire system)

	
	848, 912
	Wagging (B-H)

	
	
	

	N-COF-Si-CFN
	3710, 3811
	Symmetry (-C=O)

	
	3277
	Symmetry (C-C)

	
	3011
	Symmetric (CH2)

	
	1647
	Scissoring (CH2)

	
	1548
	Wagging (CH2)












Table S2. QTAIM table showing bond critical point (BCP), density of all electrons ρ(r), Laplacian of the charge density (∇2 ρ(r)), kinetic energy density (G(r)), Hamiltonian kinetic energy K(r), potential energy density (V(r)), energy density (H(r)), Electron localization function (ELF), ellipticity of electron density (Ɛ) and Eigenvalues of Hessian (λ1, λ2, and λ3) all calculated in a.u alongside the Bonding atoms
	SYSTEMS
	BCP
	Ρ(r)
	∇2 ρ(r)
	G(r)
	K(r)
	V(r)
	H(r)
	ELF
	Ɛ
	λ1
	λ2
	λ3

	COF-CFN
	173
	0.00991
	0.04080
	0.0082
	-0.00197
	-0.00626
	0.00198
	0.02466
	0.14040
	-0.00933
	0.06086
	-0.01064

	
	239
	0.00607
	0.01942
	0.00409
	-0.00076
	-0.00332
	0.00076
	0.0196
	3.86761
	-0.00080
	-0.00391
	0.02410

	
	257
	0.00441
	0.01410
	0.00271
	-0.00082
	-0.00190
	0.00082
	0.01529
	1.36836
	-0.00297
	-0.00125
	0.01837

	
	
	
	
	
	
	
	
	
	
	
	
	

	N-COF-CFN
	267
	0.00245
	0.00716
	0.00141
	-0.00037
	-0.00104
	0.00037
	0.00793
	0.90638
	-0.00061
	0.00893
	-0.00116

	
	272
	0.00825
	0.03061
	0.00633
	-0.00132
	-0.00501
	0.00132
	0.02274
	0.03435
	0.04787
	-0.00877
	-0.00848

	
	290
	0.00462
	0.02141
	0.00449
	-0.00086
	-0.00364
	0.00086
	0.00663
	0.04868
	-0.00390
	0.02941
	-0.00410

	
	
	
	
	
	
	
	
	
	
	
	
	

	N-COF-P-CFN
	201
	0.00220
	0.00925
	0.00175
	-0.00056
	-0.00119
	0.00056
	0.00366
	1.82754
	-0.00059
	0.01150
	-0.00167

	
	231
	0.00252
	0.00978
	0.00180
	-0.00065
	-0.00114
	0.00065
	0.00548
	0.01929
	0.012989
	-0.00159
	-0.00162

	
	279
	0.00574
	0.02293
	0.00448
	-0.00124
	-0.00324
	0.00124
	0.01363
	1.01692
	0.02850
	-0.00184
	-0.00372

	
	
	
	
	
	
	
	
	
	
	
	
	

	N-COF-S-CFN
	191
	0.00247
	0.00931
	0.00183
	-0.00050
	-0.00134
	0.00049
	0.00489
	17.39400
	-0.00007
	0.01078
	-0.00140

	
	215
	0.00558
	0.02255
	0.00451
	-0.00113
	-0.00338
	0.00113
	0.01232
	1.95065
	-0.00139
	0.02805
	-0.00410

	
	
	
	
	
	
	
	
	
	
	
	
	

	N-COF-Si-CFN
	189
	0.00364
	0.01121
	0.00215
	-0.00065
	-0.00150
	0.00065
	0.01287
	1.218898
	-0.00124
	-0.00276
	0.01521

	
	250
	0.00567
	0.00676
	0.00158
	-0.00010
	-0.00148
	0.00010
	0.09532
	0.13671
	-0.00353
	-0.00311
	0.01340

	
	251
	0.00265
	0.01075
	0.00210
	-0.00058
	-0.00152
	0.00058
	0.00474
	0.02821
	0.01541
	-0.00230
	-0.00236




