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Density Functional Theory Study on Ergosterol Peroxide
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Abstract: With density functional theory (DFT) of B3LYP method in the level of 6-311+G(2d, p) basis set, ergosterol
peroxide was theoretically calculated. The geometric parameters such as molecular bond lengths, bond angles, and
dihedral angles, were calculated, "HNMR spectrum, IR spectroscopy, and UV-Vis spectroscopy were theoretically
simulated. Natural charge calculation results show that hydroxy O and H atoms are likely to be the key active center.

The calculated results are in agreement with their corresponding experimental values.
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Table 1 The B3LYP/6-311+G(2d, p) calculated bond lengths,
bond angles and dihedral angles of ergosterol peroxide

&< nm Lagic] ©) T ©)
C-Cy 0.1531 Ci-Cy-C; 113.25 C-Cr-C5-Cy -52.34
C-Cq 0.1503 C-Co-C7 113.23 C-C5-C5-03 -172.11
C-Cyp  0.1568 C-Cyo-Cs 108.64 C-C¢-C7-Cy -1.91
C-0, 0.1471 C-Co-Cy 105.97 C-0,-0,-Cg -6.85
Cy-Cs 0.1534 C;-0:-0, 111.86 C1-C19-C4-Cy 53.58
C5-Cy 0.1524 C,-C3-Cy 111.50 C;-C9-Cy-Cg -8.36
C3-03 0.1438 C,-C5-04 110.64 C,-C3-C4-Cs 54.49
C4-Cs 0.1536 C5-C4-Cs 111.05 C5-C4-C5-Cyp -57.21
Cs-Cyp 0.1550 Cy4-Cs5-Cyo 113.73 Cy4-Cs5-Cyp-Co 169.02
Cio-Ci9  0.1585 Cs-C1o-Cyy 109.39 C4-Cs5-Cp-Cyy -65.91
Cs-C7 0.1332 Cs-C7-Cg 113.90 Cs5-C1-C-Cg 179.64
0:-0, 0.1471 C7-Cs-C9 111.80 C5-C9-Cy-Cg -125.49
C;-Cy 0.1513 Cg-Co-Cyo 109.24 Cs-Cyp-Co-C 3 105.85
Cs-Co 0.1555 Cs-Co-Cyy 111.55 Cs-Cy-C-0y 63.42
Cg-Cig 0.1545 Cg-C14-Cy3 112.61 C10-C1-C¢-C5 -59.20
Cs-0, 0.1467 Cg-0,-04 111.86 C19-C1-01-0, 66.49
Cy-Cyp 0.1585 Co-C1-Cy2 113.33 C0-Cy-Cs-C7 -48.17
Co-Cyy 0.1556 Co-Cs-Cyy 114.60 C10-Cy-Cs-C 14 -179.34
C;-Cip 0.1534 || Cy1-C-Cy3 115.45 C19-Co-C1-Ci2 122.14

Cp-Cis 0.1552
C;3-Ciy  0.1589
C;3-Cy7;  0.1600
Ci3-Cis  0.1541
C4-Cis  0.1544
Ci5-Cig 0.1528
Cis-Ci7 0.1550
C7-Cy  0.1562
Cy-Cai 0.1549
Co-Cpr  0.1526

Cpp-Ci3-Cyy 110.78
Ci-Ci3-Cig - 106.75
Ci3-Ci4-Cis 106.17
Ci3-Ci7-Ci¢ 103.58
Ci4-Ci5-Cis 105.57
Ci4-Ci3-C; 105.48
Ci5-Ci6-Cy7 105.33
Ci6-Ci7-Cy  112.32
C17-Cy-C21 113.65
Ci7-Cy0-Cpy 114,77

Ci1-Ci-Ci3-Cis  -46.16
C11-Ci-Ci3-Cyy 69.60
Ci1-C12-Ci3-Cis -164.01
Ci2-C13-Cis-Cis 11991
Ci-Ci13-C17-Cis~ -98.96
Ci-C13-C17-Cy  136.47
Ci3-Ci4-C15-Cys -23.70
Ci3-C17-Ci6-Cys~ -35.29
Ci3-C17-C0-Coy -71.60
Ci3-C17-C20-C2 167.15

C-Cpz 0.1334 || Cyp-Cpo-Cyz 127.17 || Cy14-Cy5-Cy6-Cy7 37.28
C3-Cyy 0.1514 || Cyp-Cp3-Cos 127.64 | Cy5-Ci6-C17-Cyo 92.65
Co4-Cps 0.1561 | Cy3-C4-Cps 11027 || Ci6-Ci7-Cp-Cy 168.31
Cy4-Cog 0.1534 || Co3-Cs-Cpg 113.99 || Cy6-Ci7-C20-Co2  47.06

Co5-Cys  0.1536
Cps5-Cy7 0.1535

Cy4-Crs-Cy6  112.25
Cp4-Cy5-Co7 113.28

C17-C20-C2-Co3 37.64
Cy0-Cp-Cr3-Cos 175.87
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Fig.1 Structure of ergosterol peroxide and atomic number
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Table 2 The calculation 13C chemical shift of ergosterol
peroxide (The experimental values are shown in
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parentheses)
ST L= JRT ik
H; 4.13(3.99) Ha, 6.01(5.16)
H 6.57(6.26) Has 5.65(5.26)
H, 6.61(6.52) Hag 1.03(0.84)
His 1.25(0.84) Hyy 0.72(0.85)
Hp 0.88(0.90) Has 0.87(0.93)
H,, 1.10(1.02)
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Fig.2 Simulation IR spectrum of ergosterol peroxide
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Fig.3 Simulation UV absorption of ergosterol peroxide
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Table 3 Some atomic charge distribution in ergosterol peroxide molecule
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C; 0.245 Cy -0.191 Ci3 -0.048 Cio -0.591 Css -0.212 O3 -0.764
C, -0.419 Cs 0.256 Cus -0.221 Cyo -0.257 Cys -0.570 03-H 0.471
C; 0.132 Cy -0.233 Cis -0.383 Cy -0.556 Cyy -0.579 Hg 0.217
Cy -0.395 Cio -0.060 Cis -0.389 Cap -0.176 Cyg -0.582 H; 0.214
Cs -0.382 Cn -0.383 Ci7 -0.207 Cos -0.183 (o} -0.353 Hj, 0.195
Cs -0.194 Cp -0.379 Cig -0.568 Coy -0.247 O, -0.336 Hos 0.200
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