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File S1. Quantum-chemical modeling  

All quantum-chemical calculations were done using B3LYP and cam-B3LYP exchange-correlation 

functionals, the polarization continuum model (PCM) and 6-311G(d) basis set implemented in Gaussian 

16 package of programs1. 

The statistical weights (gim) of individual conformations were calculated according to equation 1: 
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where ΔGim = Gi – Gm are the relative Gibbs free energies and index “m” denotes the most stable 

conformation.  

The ECD spectra were calculated using time-dependent density functional theory (TDDFT), cam-

B3LYP functional, PCM model and 6-311G(d) basis set for conformations, which relative Gibbs free 
 

1 Frisch, M.J.; Trucks, G.W.; Schlegel, H.B.; Scuseria, G.E.; Robb, M.A.; Cheeseman, J.R.; Scalmani, G.; 

Barone, V.; Petersson, G.A.; Nakatsuji, H.; Li, X.; Caricato, M.; Marenich, A.V.; Bloino, J.; Janesko, B.G.; 

Gomperts, R.; Mennucci, B.; Hratchian, H.P.; Ortiz, J.V.; Izmaylov, A.F.; Sonnenberg, J.L.; Williams-

Young, D.; Ding, F.; Lipparini, F.; Egidi, F.; Goings, J.; Peng, B.; Petrone, A.; Henderson, T.; Ranasinghe, 

D.; Zakrzewski, V.G.; Gao, J.; Rega, N.; Zheng, G.; Liang, W.; Hada, M.; Ehara, M.; Toyota, K.; Fukuda, R.; 

Hasegawa, J.; Ishida, M.; Nakajima, T.; Honda, Y.; Kitao, O.; Nakai, H.; Vreven, T.; Throssell, K.; 

Montgomery, J.A.; Jr.; Peralta, J.E.; Ogliaro, F.; Bearpark, M.J.; Heyd, J.J.; Brothers, E.N.; Kudin, K.N.; 

Staroverov, V.N.; Keith, T.A.; Kobayashi, R.; Normand, J.; Raghavachari, K.; Rendell, A.P. ; Burant, J.C.; 

Iyengar, S.S.; Tomasi, J.; Cossi, M.; Millam, J.M.; Klene, M.; Adamo, C.; Cammi, R.; Ochterski, J. W.; 

Martin, R.L.; Morokuma, K.; Farkas, O.; Foresman, J.B.; Fox, D.J. Gaussian 16, Revision A.03; Gaussian, 

Inc.: Wallingford. CT, USA, 2016. 

 



energies satisfy to relation ΔGim ≤ 4 kcal/mol. The seventy-five electronic transitions were calculated for 

each conformation of scirpusin A (13) and ninety-five – for maackiazin (10). The bandwidths  ζ = 0.30 eV 

and the UV shifts Δλ = +17 nm were used for Gauss-type functions, taken for simulating the individual 

bands in theoretical spectra.  

The scaled theoretical and experimental ECD spectra were obtained according to equation: 
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where the denominator |Δε(λpeak)| is a modulo of the peak value for the most intensive negative 

characteristic band in region200  ≤ λ ≤ 240 nm in corresponding ECD spectrum.  

NMR spin-spin coupling constants were calculated using GIAO approach and “mixed” keyword. 

The theoretical statistically averaged ECD spectra containe low-intensive bands at λ ≥ 250 nm. 

This fact pointes out, that averaging must be done on the basis of a more complicated theoretical model, 

then the model used in our study. For example, one-dimensional cyclic potential for the internal rotation 

of the anisole substituent in 10 containes four minima. In the present study the ECD spectra were 

calculated only for these four equilibrium configurations and their statistical weights were calculated 

using rigid-rotor-harmonic-oscillator approximation. The more rigorous model must account for 

nonequilibrium configurations and averaging of the ECD spectra must be done using vibrational 

distribution function calculated for this LAM process. Analogous improvements may be performed for 

other LAM processes. 



Table S1. 1H (700 MHz) NMR data for compound 10 (δ in ppm, J in Hz, acetone-d6). 
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Position 1H 
2 8.23, s, 1H 
5 7.74, d, J = 8.6, 1H 
6 7.09, d, J = 8.6, 1H 

1', 6' 7.58, dd, J = 8.7, 2.2, 2H 
2', 5' 7.00, dd, J = 8.7, 2.2, 2H 
1'' 5.07, d, J = 7.9, 1H 
2'' 5.03, d, J = 7.9, 1H 
2''' 6.84, d, J = 2.0, 1H 
5''' 6.75, d, J = 8.1, 1H 
6''' 6.65, dd, J = 8.1, 2.0, 1H 

2'''', 6'''' 6.33, d, J = 2.1, 2H 
5'''' 6.31, d, J = 2.1, 1H 

OCH3-4' 3.84, s, 3H 

 



 

Table S2. 1H (700 MHz) NMR data for compound 13 (δ in ppm, J in Hz, acetone-d6). 

 

 

Position 1H 
1 6.70, dd, J = 8.1, 2.0, 1H 
2 6.80, d, J = 8.1, 1H 
6 6.82, d, J = 2.0, 1H 
7 5.35, d, J = 5.3, 1H 
8 4.44, d, J = 5.3, 1H 

10, 12, 14 6.23, s, 3H 
2', 6' 7.17, dd, J = 8.6, 2.0, 1H 
3', 5' 6.73, dd, J = 8.6, 2.0, 1H 

7' 6.90, d, J = 16.1, 1H 
8' 6.72, d, J = 16.1, 1H 
12' 6.71, d, J = 2.0, 1H 
14' 6.32, d, J = 2.0, 1H 

 



 
Figure S1. 1H (700 MHz) NMR spectrum for compound 10 (δ in ppm, J in Hz, acetone-d6). 



 
Figure S2. 1H (700 MHz) NMR spectrum for compound 13 (δ in ppm, J in Hz, acetone-d6). 



 

 
 
Figure S3. ECD spectra, calculated for different values of dihedral angle θ3 ≡ ∠C2'''−C1'''−C1''−H1''. 
 

 

Figure S4. Calculated and experimental UV spectra for scirpusin A (13). 



 

Figure S5. Inhibitory effect ofpolyphenolsduringpretreatment of HSV-1 with compounds. 

 

Figure S6. Virucidal activity of polyphenolic compounds (RT-PCR assay, dose-dependant graphs) 


