DFT study on molecular structure, spectroscopic properties, Hirshfeld surface and molecular docking reveals the potential of flavones based on experimental and theoretical investigations
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Fig. S1. ESI-MS spectra of 7THDFN and 8THDFN
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Fig. S2. Optimized dipole with the atom numbering schemes of the title molecules
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Fig. S3. Theoretical (a) 13C and (b) 1H NMR spectra of the title compounds
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Fig. S4. Three dimensional protein-ligand structures of bioactive compounds
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Fig. S5. H-bonding distances between ligand and different polar and non-polar residues
Table S1 Optimized geometrical parameters by experimental and theoretical calculations
	Atoms
	7THDFN
	Experimental

	
	B3LYP
	CAM-B3LYP
	B3PW91
	MPW1PW91
	PBEPBE
	HSEH1P
	WB97XD
	

	Bond length (Å)
	

	C1-C2
	1.3939
	1.3877
	1.3920
	1.3897
	1.4019
	1.3899
	1.3898
	1.426

	C1-C6
	1.4023
	1.3960
	1.4006
	1.3984
	1.4094
	1.3986
	1.3987
	1.408

	C1-H23
	1.0839
	1.0828
	1.0842
	1.0826
	1.0926
	1.0838
	1.0833
	1.191

	C3-C7
	1.4483
	1.4447
	1.4445
	1.4432
	1.4474
	1.4428
	1.4484
	1.401

	C4-C5
	1.3888
	1.3829
	1.3868
	1.3847
	1.3951
	1.3848
	1.3853
	1.215

	C4-O10
	1.3898
	1.381
	1.3845
	1.3809
	1.3994
	1.3812
	1.3796
	1.370

	C5-H24
	1.0803
	1.0793
	1.0805
	1.0789
	1.0886
	1.0801
	1.0797
	1.116

	C6-O17
	1.3836
	1.375
	1.3779
	1.3745
	1.3905
	1.3744
	1.3739
	1.228

	C7-C8
	1.4595
	1.4567
	1.4556
	1.4539
	1.4595
	1.4532
	1.4599
	1.539

	C7-O18
	1.2738
	1.2632
	1.2720
	1.2681
	1.2913
	1.2692
	1.2619
	1.244

	C9-O10
	1.3979
	1.3883
	1.3912
	1.3875
	1.4060
	1.3878
	1.3864
	1.426

	C12-H25
	1.0836
	1.0828
	1.0845
	1.083
	1.0929
	1.0843
	1.0839
	1.140

	C13-O19
	1.3807
	1.3733
	1.3749
	1.3719
	1.3857
	1.3717
	1.3720
	1.406

	C14-C15
	1.3925
	1.3856
	1.3908
	1.3885
	1.3994
	1.3886
	1.3885
	1.361

	C14-O20
	1.3950
	1.3878
	1.3887
	1.3856
	1.4001
	1.3855
	1.3861
	1.412

	C15-H26
	1.0863
	1.0850
	1.0864
	1.0847
	1.0948
	1.086
	1.0853
	1.108

	C16-H27
	1.0828
	1.0812
	1.0826
	1.0811
	1.0906
	1.0822
	1.0822
	1.064

	O17-H28
	0.9766
	0.9736
	0.9745
	0.9720
	0.9873
	0.9731
	0.9704
	1.015

	O19-H29
	0.9800
	1.7045
	1.6788
	1.6857
	1.6214
	1.6826
	1.7339
	1.716

	O20-H30
	0.9743
	0.9776
	0.9786
	0.9761
	0.9919
	0.9774
	0.9743
	1.019

	O22-H32
	1.0072
	1.0017
	1.0091
	1.0045
	1.0372
	1.0063
	0.9963
	1.024

	RMSD
	0.0813
	0.0818
	0.0783
	0.0822
	0.0751
	0.0829
	0.0841
	-

	Bond angle (°)
	

	C9-C11-C12
	121.0556
	120.9787
	120.8999
	120.9223
	120.9112
	120.9882
	120.6612
	121.0

	C13-C12-H25
	117.8188
	117.9404
	117.8838
	117.9091
	117.8195
	117.8794
	118.1087
	116.9

	C12-C13-C14
	119.9960
	120.0216
	119.9525
	119.9661
	119.9488
	119.9748
	119.9315
	120.0

	C14-C15-H26
	120.17
	120.2209
	120.2185
	120.212
	120.213
	120.1969
	120.2484
	120.0

	C11-C16-H27
	119.5187
	119.4697
	119.5079
	119.4893
	119.3745
	119.4158
	119.6376
	119.6

	C13-O19-H29
	109.9025
	110.2291
	109.9016
	110.0628
	108.4848
	109.9383
	110.4606
	110.3

	C14-O20-H30
	113.1425
	113.8179
	113.2868
	113.4725
	112.042
	113.4246
	113.7005
	112.8

	RMSD
	1.463
	1.487
	1.385
	1.508
	1.362
	1.419
	1.473
	-

	Dihedral Angle (°)
	

	C4-C5-C6-O17
	179.965
	179.9624
	179.9629
	179.9492
	179.9253
	179.9590
	179.9576
	179.4

	C1-C6-O17-H28
	179.7038
	179.6728
	179.69
	179.6687
	179.6519
	179.6809
	179.7113
	180.8

	C7-C8-O21-H31
	162.9443
	160.6025
	164.2754
	162.9463
	166.3035
	162.8137
	162.1334
	166.9

	Atoms
	8THDFN
	

	
	B3LYP
	CAM-B3LYP
	B3PW91
	MPW1PW91
	PBEPBE
	HSEH1P
	WB97XD
	Experimental

	Bond length (Å)
	

	C1-C2
	1.3895
	1.384
	1.3873
	1.3854
	1.3961
	1.3857
	1.3856
	1.402

	C1-C6
	1.4048
	1.3987
	1.4028
	1.4006
	1.4116
	1.4008
	1.4011
	1.390

	C1-H23
	1.0827
	1.0816
	1.0829
	1.0812
	1.0912
	1.0824
	1.0819
	1.207

	C2-C3
	1.4098
	1.403
	1.4074
	1.4050
	1.4164
	1.4051
	1.405
	1.472

	C2-H24
	1.0832
	1.0824
	1.0837
	1.0821
	1.0920
	1.0834
	1.0830
	1.287

	C3-C4
	1.4016
	1.3934
	1.3995
	1.3969
	1.4098
	1.3973
	1.3955
	1.408

	C3-C7
	1.4685
	1.4647
	1.4651
	1.4631
	1.4714
	1.4625
	1.4678
	1.452

	C4-C5
	1.393
	1.3862
	1.3913
	1.3888
	1.4031
	1.3886
	1.3893
	1.426

	C4-O10
	1.3931
	1.3852
	1.3875
	1.3841
	1.4011
	1.3844
	1.3830
	1.487

	C6-O17
	1.3787
	1.3707
	1.373
	1.3698
	1.3851
	1.3698
	1.3696
	1.410

	C7-C8
	1.4724
	1.4695
	1.4688
	1.4667
	1.4746
	1.4659
	1.4729
	1.396

	C7-O18
	1.2524
	1.2429
	1.2504
	1.2472
	1.2650
	1.2480
	1.2427
	1.280

	C8-C9
	1.3657
	1.3547
	1.3648
	1.3617
	1.3793
	1.3629
	1.3569
	1.398

	C12-H25
	1.0859
	1.085
	1.0868
	1.0853
	1.0954
	1.0866
	1.0862
	1.036

	C13-O19
	1.3967
	1.3893
	1.3903
	1.3872
	1.3834
	1.3870
	1.3873
	1.391

	C14-C15
	1.3941
	1.3871
	1.3921
	1.3898
	1.4013
	1.3900
	1.3895
	1.398

	C14-O20
	1.3779
	1.3706
	1.3722
	1.3691
	1.4014
	1.3689
	1.3697
	1.421

	C15-H26
	1.0831
	1.082
	1.0833
	1.0816
	1.0915
	1.0828
	1.0823
	1.062

	C16-H27
	1.0829
	1.0821
	1.0834
	1.0818
	1.0915
	1.0830
	1.0829
	1.168

	O17-H28
	0.9804
	0.9779
	0.9788
	0.9764
	0.9920
	0.9776
	0.9746
	1.024

	O19-H29
	0.9744
	0.9715
	0.9724
	0.9701
	1.0843
	0.9710
	0.9684
	1.136

	O20-H30
	0.9805
	0.978
	0.9791
	0.9766
	0.9924
	0.9779
	0.9747
	1.073

	O22-H32
	0.9768
	0.9743
	0.9751
	0.9728
	0.9875
	0.9740
	0.9713
	1.064

	RMSD
	0.0810
	0.0817
	0.0789
	0.0884
	0.0763
	0.0837
	0.0853
	-

	Bond angle (°)
	

	C9-C11-C12
	120.5486
	120.4729
	120.3201
	120.3461
	120.3738
	120.4229
	120.2280
	120.8

	C11-C12-H25
	121.0994
	121.1019
	121.0044
	121.0241
	121.0009
	121.0266
	121.0619
	121.6

	C13-C12-H25
	118.4846
	118.4612
	118.4812
	118.4693
	118.4754
	118.4505
	118.5204
	117.2

	C12-C13-C14
	120.9907
	121.0214
	120.9353
	120.9475
	121.0315
	120.9782
	120.8976
	120.0

	C14-C15-H26
	120.0097
	120.2172
	120.1408
	120.1763
	120.1015
	120.1693
	120.2887
	120.1

	C11-C16-H27
	119.3674
	119.3594
	119.3762
	119.3617
	119.2107
	119.2917
	119.4802
	118.5

	C15-C16-H27
	119.7862
	119.8984
	119.8372
	119.8864
	119.8667
	119.9295
	119.8956
	119.9

	C13-O19-H29
	113.3252
	113.985
	113.4788
	113.6622
	112.2602
	113.6162
	113.8344
	114.2

	C14-O20-H30
	109.9239
	110.2455
	109.897
	110.0719
	108.4874
	109.9437
	110.4758
	109.0

	RMSD
	1.490
	1.468
	1.406
	1.492
	1.340
	1.426
	1.460
	-

	Dihedral Angle (°)
	

	C1-C6-O17-H28
	179.7037
	179.7138
	179.7154
	179.7338
	179.6678
	179.7197
	179.8095
	180.8

	C7-C8-O21-H31
	158.1382
	154.1433
	159.9853
	158.3214
	163.0431
	158.0301
	156.7509
	160.4


Table S2 Computed and observed vibrational wavenumbers along with the assignments of vibrational modes based on PED results for 8THDFN molecule.
	Experimental
	Theoretical wavenumbers (cm-1)
	PED Assignment (%)

	FT-IR
	FT-Raman
	B3LYP
	CAM-B3LYP
	B3PW91
	MPW1PW91
	PBEPBE
	HSEH1P
	WB97XD
	

	3718
	3725
	3702
	3722
	3714
	3714
	3722
	3714
	3720
	ʋ OH(100)

	3684
	3690
	3674
	3693
	3685
	3684
	3693
	3685
	3689
	ʋ OH(100)

	3642
	-
	3622
	3646
	3631
	3631
	3646
	3632
	3636
	ʋ OH(100)

	3640
	3639
	3621
	3640
	3630
	3631
	3640
	3631
	3634
	ʋ OH(99)

	3638
	3620
	3619
	3638
	3628
	3629
	3638
	3628
	3630
	ʋ OH(99)

	3265
	3282
	3252
	3270
	3266
	3275
	3270
	3270
	3264
	ʋ CH(51), ʋ CH(48)

	3260
	-
	3248
	3267
	3263
	3272
	3267
	3267
	3262
	ʋ CH(56), ʋ CH(44)

	-
	3255
	3237
	3256
	3251
	3260
	3256
	3255
	3249
	ʋ CH(48), ʋ CH(52)

	3242
	3250
	3232
	3251
	3247
	3256
	3251
	3251
	3242
	ʋ CH(44), ʋ CH( 56)

	3234
	3220
	3201
	3220
	3216
	3225
	3220
	3220
	3215
	ʋ CH(100)

	1715
	1698
	1689
	1705
	1694
	1700
	1705
	1700
	1700
	ʋ CC(20), ʋ OC (45), ʋ CC(10)

	1695
	1692
	1677
	1695
	1683
	1690
	1695
	1689
	1687
	ʋ OC(18), ʋ CC (17), ʋ CC (11)

	1684
	-
	1669
	1687
	1674
	1680
	1687
	1681
	1679
	ʋ CC(29), ʋ CC (14)

	-
	1663
	1658
	1674
	1663
	1670
	1674
	1669
	1665
	ʋ OC(10), ʋ CC (16), ʋ CC (17)

	1642
	1658
	1650
	1665
	1656
	1661
	1665
	1661
	1656
	ʋ OC(38), ʋ CC(19)

	1640
	1652
	1640
	1657
	1647
	1654
	1657
	1653
	1650
	ʋ CC(32)

	-
	-
	1578
	1590
	1578
	1582
	1590
	1585
	1580
	β HCC(16), β HCC (10), β HCC (13)

	-
	-
	1567
	1581
	1569
	1574
	1581
	1575
	15870
	ʋ CC(10), ʋ OC (13), β HCC (18),  β HCC (11),   β CCC (11)

	-
	-
	1506
	1519
	1507
	1512
	1519
	1513
	1510
	ʋ OC(12), β HCC (15)

	1489
	1501
	1489
	1502
	1491
	1496
	1502
	1497
	1500
	ʋ CC(16)

	-
	-
	1442
	1455
	1450
	1453
	1455
	1451
	1451
	ʋ CC(10), ʋ OC (12), β CCO (17)

	1430
	1425
	1431
	1426
	1436
	1441
	1426
	1440
	1412
	β HOC(29), β HCC (11), β CCC (13)

	-
	-
	1427
	1417
	1429
	1434
	1417
	1435
	1414
	β HOC(30), β HCC (10), β HCC (10)

	-
	-
	1406
	1408
	1406
	1411
	1408
	1414
	1410
	ʋ CC(26), ʋ CC (18), β HOC (16)

	-
	-
	1367
	1358
	1373
	1377
	1358
	1376
	1353
	ʋ CC(10), ʋ CC (17), β HCC (11),  β HCC (20)

	1349
	1354
	1347
	1354
	1344
	1348
	1354
	1351
	1347
	ʋ CC(21), β HOC (13)

	-
	1348
	1327
	1339
	1326
	1331
	1339
	1334
	1335
	ʋ CC(15), β HOC (17)

	1318
	1320
	1303
	1309
	1303
	1306
	1309
	1309
	1305
	ʋ CC(10), ʋ OC (25), β HCC (18)

	1302
	1288
	1295
	1305
	1296
	1301
	1305
	1302
	1308
	ʋ OC(21), β HOC (17), β CCC (12)

	-
	-
	1257
	1269
	1256
	1260
	1269
	1264
	1263
	ʋ OC(10), ʋ OC (12), β HOC (16),  β HCC (14)

	-
	-
	1238
	1241
	1237
	1241
	1241
	1244
	1237
	ʋ OC(16), β HCC (19)

	1232
	1230
	1221
	1227
	1220
	1226
	1227
	1231
	1225
	ʋ CC(14), β HOC (28), β HCC (22)

	-
	1224
	1208
	1216
	1208
	1214
	1216
	1219
	1212
	ʋ CC(16), β HOC (41), β HCC (20)

	-
	-
	1194
	1204
	1194
	1200
	1204
	1204
	1200
	β HOC(30),

	1190
	1185
	1178
	1186
	1178
	1184
	1186
	1189
	1185
	β HOC(19), β HCC (10)

	-
	-
	1166
	1176
	1168
	1173
	1176
	1175
	1170
	ʋ OC(12), ʋ OC (17), β HOC (10),  β HOC (12)

	-
	-
	1154
	1163
	1153
	1157
	1163
	1160
	1154
	ʋ CC (13), ʋ OC (10)

	1128
	1120
	1121
	1132
	1122
	1127
	1132
	1130
	1126
	β CCC(17), β HOC (18), β CCC (11)

	-
	-
	1050
	1059
	1049
	1053
	1059
	1054
	1049
	ʋ CC(10), ʋ OC  (12)

	-
	-
	1017
	1037
	1017
	1021
	1037
	1022
	1028
	τ HCCC(31), τ HCCC (56)

	1015
	1032
	1007
	1027
	1007
	1014
	1027
	1022
	1022
	ʋ OC(11), β CCC (10)

	-
	-
	992
	1017
	992
	996
	1017
	1004
	1016
	τ HCCC(34), τ HCCC (37), R CCCC (13)

	-
	-
	988
	999
	989
	995
	999
	996
	994
	R CCCC (29)

	945
	940
	910
	939
	911
	916
	939
	926
	934
	τ HCCC(76), β CCC (22)

	928
	919
	908
	915
	907
	910
	915
	911
	907
	ʋ OC(12), β CCC (11)

	-
	-
	871
	895
	872
	878
	895
	884
	887
	τ HCCC(47), τ HCCC (17)

	-
	-
	865
	889
	864
	870
	889
	878
	887
	τ HCCC(46), τ HCCC (38)

	-
	827
	831
	840
	831
	835
	840
	836
	839
	β OCC(12), β CCC (16), β HOC (20)

	818
	824
	800
	820
	802
	809
	820
	811
	814
	τ HCCC(14), OUT  OCCC (49), OUT  OCCC (13), β HOC (15)

	-
	-
	796
	805
	799
	801
	805
	802
	801
	ʋ CC(10), ʋ CC (10), ʋ CC (34),   ʋ OC (20)

	760
	755
	753
	760
	753
	755
	760
	756
	759
	R CCCC(10), β HCC (18)

	-
	-
	733
	753
	737
	743
	753
	745
	750
	R CCCC(13), R CCCC (14), τ CCCC (13), β HOC (12)

	732
	730
	703
	732
	710
	717
	732
	720
	728
	β HCC (22), τ CCCC (15), τ CCCC (11),  OUT  OCCC (13), OUT  OCCC (11)

	704
	695
	697
	708
	698
	702
	708
	703
	707
	OUT  OCCC(10), β HOC (23)

	-
	-
	664
	684
	668
	674
	684
	676
	679
	OUT  OCCC(11), OUT  CCOC (15)

	653
	-
	652
	658
	652
	654
	658
	655
	658
	β CCO(13), β CCC (15)

	-
	-
	641
	645
	640
	642
	645
	643
	645
	β CCC (19)

	-
	-
	606
	630
	612
	619
	630
	621
	626
	OUT  OCCC(30), OUT  OCCC (25)

	-
	-
	599
	610
	600
	604
	610
	605
	608
	τ CCCC(12),

	-
	-
	581
	594
	585
	589
	594
	590
	591
	β OCC(10), β OCC (10)

	-
	-
	558
	567
	557
	562
	567
	568
	564
	OUT  OCCC(19),

	552
	560
	550
	564
	554
	559
	564
	562
	560
	β CCC(15), β OCC (12)

	-
	-
	519
	550
	539
	555
	550
	560
	543
	τ HOCC(91)

	-
	-
	515
	536
	520
	536
	536
	547
	532
	τ HOCC(89)

	-
	-
	500
	519
	513
	516
	519
	516
	520
	β CCC(24), β CCC (10)

	-
	-
	484
	502
	488
	496
	502
	501
	493
	τ HOCC(15), R CCCC (16), R CCCC (20),   OUT  OCCC (12)

	-
	-
	472
	483
	475
	479
	483
	481
	478
	β CCC(12), β OCC (16)

	458
	450
	450
	455
	450
	452
	455
	453
	452
	ʋ CC(18), β HCC (15)

	-
	-
	405
	430
	413
	425
	430
	441
	409
	τ HOCC(47), OUT  OCCC (14)

	R2
	-
	-
	-
	-
	-
	-
	-
	-
	-

	RMSD
	-
	-
	-
	-
	-
	-
	-
	-
	-


ʋ→ stretching; β→bending; R→ring vibration; τ→wisting; PED→potential energy distribution.
Table S3 Frontier orbital energies and band gap energies (eV).
	Methods
	7THDFN
	8THDFN

	
	Ground state
	Excited state
	Ground state
	Excited state

	
	H
	L
	Eg 
	H
	L
	Eg 
	H
	L
	Eg 
	H
	L
	Eg

	B3LYP
	-6.34
	-2.36
	3.98
	-5.98
	-1.94
	4.04
	-5.89
	-2.01
	3.88
	-6.31
	-2.29
	4.02

	CAM
	-7.75
	-1.22
	6.53
	-7.37
	-0.75
	6.62
	-7.26
	-0.82
	6.44
	-7.72
	-1.14
	6.58

	B3PW91
	-6.46
	-2.49
	3.97
	-6.06
	-2.0
	4.06
	-5.97
	-2.07
	3.9
	-6.43
	-2.42
	4.01

	MPW1PW91
	-6.68
	-2.35
	4.33
	-6.26
	-1.83
	4.43
	-6.17
	-1.91
	4.26
	-6.65
	-2.27
	4.38

	PBEPBE
	-5.42
	-2.88
	2.54
	-5.05
	-2.48
	2.57
	-4.98
	-2.56
	2.42
	-5.36
	-2.81
	2.55

	HSEH1P
	-6.26
	-2.67
	3.59
	-5.84
	-2.17
	3.67
	-5.75
	-2.24
	3.51
	-6.23
	-2.6
	3.63

	WB97XD
	-8.35
	-0.69
	7.66
	-7.94
	-0.16
	7.78
	-7.83
	-0.23
	7.6
	-8.32
	-0.61
	7.71


Table S4 Mulliken atomic charge analysis of title compounds
	Atoms
	Atomic charge (ZA)

	
	PBEPBE

	C1
	-0.11694
	-0.15297

	C2
	-0.14807
	0.231075

	C3
	0.094048
	0.049867

	C4
	0.257549
	0.254996

	C5
	0.182851
	-0.14052

	C6
	0.277823
	0.266317

	C7
	0.299236
	0.299605

	C8
	0.192542
	0.222355

	C9
	0.263948
	0.269808

	O10
	-0.62165
	-0.6083

	C11
	0.006124
	-0.00283

	C12
	-0.16755
	-0.19132

	C13
	0.228566
	0.25553

	C14
	0.274708
	0.254155

	C15
	-0.12875
	-0.16133

	C16
	-0.12486
	-0.14796

	O17
	-0.62025
	-0.63802

	O18
	-0.40331
	-0.50846

	O19
	-0.65668
	-0.63684

	O20
	-0.61808
	-0.67125

	O21
	-0.59119
	-0.60182

	O22
	-0.64814
	-0.63727

	H23
	0.161829
	0.180114

	H24
	0.184081
	0.200039

	H25
	0.175856
	0.218953

	H26
	0.164146
	0.17347

	H27
	0.15495
	0.19836

	H28
	0.404313
	0.394537

	H29
	0.39545
	0.416169

	H30
	0.405487
	0.405271

	H31
	0.375903
	0.392828

	H32
	0.406046
	0.425432


Table S5 Binding free energy (ΔG binding), Bond distance (Å) and amino acid residues of title ligands.

	Ligand Target
	protein


	Binding

affinity
	Binding

residue
	Type
	Atoms
	Interactions

	7THDFN
	4HJO
	-9.1 
	LYS:A351

ARG:A209

ALA:A213

LEU:A347

GLU:A354

ALA:A210

VAL:A482
	Lysine

Arginine

Alanine

Leucine

Glutamic acid

Alanine

Valine
	O18

A ring

A ring

A ring

C ring

B ring

B ring
	Conventional

Pi-Sulfur

Pi-Sigma

Pi-Alkyl

Pi-Sulfur

Pi-Alkyl

Pi-Sigma

	
	1AO6
	-7.8
	LYS:A721

ALA:A719

LEU:A820

VAL:A702

THR:A766

LEU:A753

LEU:A764

MET:A742

PHE:A832
	Lysine

Alanine

Leucine

Valine

Threonine

Leucine

Leucine

Methionine

Phenylalanine
	O18

C ring

A ring

A ring

O10

B ring

B ring

H38

O19
	Conventional

Pi-Alkyl

Pi-Sigma

Pi-Alkyl

Conventional

Pi-Alkyl

Pi-Alkyl

Conventional

Conventional

	8THDFN
	4HJO
	-9.3
	PRO:A118

PHE:A134

LYS:A137

LEU:A115

TYR:A138

TYR:A161
	Proline

Phenylalanine

Lysine

Leucine

Tyrosine

Tyrosine
	O18

H28

A ring

C ring

B ring

B ring
	Pi-Donor

Conventional Pi-Alkyl

Pi-Alkyl

Pi-Sigma

Pi-Sigma

	
	1AO6
	-7.9
	LYS:A721

ALA:A719

LEU:A820

VAL:A702

THR:A766

PHE:A832

LEU:A753

LEU:A754
	Lysine

Alanine

Leucine

Valine

Threonine

Phenylalanine

Leucine

Leucine
	O18

A ring

A ring

C ring

O10

H30

B ring

B ring
	Conventional Pi-Alkyl

Pi-Sigma

Pi-Alkyl

Pi-Sigma

Unfavorable

Pi-Alkyl

Pi-Alkyl


