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Figure S1: Structurally modified compounds using compounds 1, 9 and 10 as proto-
types
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Figure S2: Structurally modified compounds using compound 2 as a prototype
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Figure S4: Structurally modified compounds using compound 4 as a prototype
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Figure S6: Structurally modified compounds using compound 7 as a prototype
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Figure S7: Structurally modified compounds using compound 11 as a prototype
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Table S1: Intercorrelation matrix of molecular descriptors for DPPH model

RDF040m H6m BO1[C-F] HATSSp
RDF040m 1.000

H6m -0.071 1.000

BO1[C-F] -0.153 -0.169 1.000

HATS8p 0.466 -0.015 -0.395 1.000

Table S2: Intercorrelation matrix of molecular descriptors for SOD model

Gu Mor31m Morl3e HOv
Gu 1.000
Mor31m 0.423 1.000
Morl13e -0.346 0.386 1.000
HOv -0.101 -0.570 -0.388 1.000
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SOD (%) activity, N

Table S3: Summary of predicted antioxidant activities of 112 modified compounds
Antioxidant activity . DPPH (%) activity, N
Compound prototype Number of modified compound
DPPH (%) SOD (%) Improved Decreased NA Improved Decreased NA
N Q
»\N/ﬁ
S HO 7.58 NA 1 0 0 1 0 0 1
F
1
N Q
»\N/ﬁ
S HO 16.30 10.17 26 25 1 0 24 2
Br
2
0]
N
|\ N/§
S H O\©\ 11.11 541 26 26 0 0 15 4
CF,
3
NS
/ IS
S HO 18.84 45.04 6 6 0 0 2 3
CN
4
NS
|\ S
s)\ N7S
H 33.33 46.99 11 8 3 0 10 1
OCH,4
5
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Antioxidant activity . DPPH (%) activity, N SOD (%) activity, N
Compound prototype Number of modified compound
DPPH (%) SOD (%) Improved Decreased NA Improved Decreased NA
B
»\N/II
S KO 33.96 64.14 26 19 7 0 3 15 8
CH;
7
0]
N It
I\ _S
N 1]
S H 0\©\ 26.66 10.19 1 0 1 0 1 0 0
COCH,
9
N 9
/N S NO,
S H O\Ej 70.29 92.05 1 0 1 0 0 0 1
10
N Q
»\N/§
S H O 27.19 36.74 14 4 8 2 9 3 2
1

Improved activity: the value of predicted activity (%) is greater than antioxidant activity that of the parent compound.
Decreased activity: the value of predicted activity (%) is between 0 and antioxidant activity that of the parent compound.
No antioxidant activity: the value of predicted activity (%) is less than 0.

NA = No antioxidant activity.
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Table S4: Predicted DPPH (%) activity and descriptor values of 112 modified compounds

No. Code Descriptors Predicted DPPH (%)
RDF040m H6m BO1[C-F] HATS8p
1 la 4.846 0.005 0 0.318 -17.04
2 2a 17.805 0.037 1 0.133 179.37
3 2b 6.234 0.016 0 0.216 21.52
4 2c 5.869 0.017 1 0.106 11.44
5 2d 17.123 0.025 0 0.15 186.20
6 2e 6.176 0.039 0 0.117 43.00
7 2f 6.064 0.016 0 0.111 35.61
8 29 5.961 0.018 0 0.111 34.77
9 2h 11.065 0.016 0 0.183 93.99
10 2i 5.896 0.037 0 0.117 38.51
11 2j 9.523 0.046 0 0.121 91.06
12 2k 6.414 0.095 0 0.142 58.88
13 2| 5.716 0.037 0 0.135 33.18
14 2ll 10.05 0.032 0 0.184 84.41
15 2m 11.081 0.006 1 0.169 70.93
16 2n 11.281 0.006 0 0.233 86.22
17 20 10.855 0.009 1 0.118 76.66
18 2p 10.349 0.008 0 0.161 85.11
19 2q 10.772 0.01 0 0.127 96.92
20 2r 10.988 0.008 0 0.13 98.87
21 2s 10.556 0.008 0 0.124 93.79
22 2t 16.071 0.006 0 0.208 156.86
23 2u 10.838 0.01 0 0.123 98.47
24 2v 14.538 0.022 0 0.123 153.54
25 2w 11.237 0.116 0 0.177 126.76
26 2X 10.796 0.026 0 0.155 97.58
27 2XX 11.848 0.022 0 0.227 99.77
28 3a 7.467 0.01 1 0.125 28.66
29 3b 7.436 0.01 0 0.167 44.18
30 3c 7.117 0.015 1 0.096 29.80
31 3d 6.406 0.011 0 0.124 36.87
32 3e 7.877 0.021 0 0.11 62.50
33 3f 7.216 0.012 0 0.104 51.58
34 3g 7.509 0.015 0 0.1 57.17
35 3h 12.269 0.01 0 0.15 114.17
36 3i 7.341 0.014 0 0.107 53.44
37 3 11.019 0.015 0 0.113 104.03
38 3k 7.281 0.07 0 0.126 66.11
39 3l 7.867 0.032 0 0.119 64.18
40 3l 8.719 0.006 0 0.165 61.19
41 3m 7.129 0.007 1 0.117 24.32
42 3n 6.215 0.007 0 0.168 26.13
43 30 5.905 0.009 1 0.093 11.62
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No. Code Descriptors Predicted DPPH (%)?
RDF040m H6m BO1[C-F] HATS8p

44 3p 5.507 0.008 0 0.121 23.93
45 3q 6.215 0.013 0 0.107 37.46
46 3r 6.2 0.009 0 0.1 37.17
47 3s 6.162 0.009 0 0.097 37.11
48 3t 11.139 0.007 0 0.149 97.70
49 3u 6.084 0.012 0 0.106 35.50
50 3v 9.511 0.021 0 0.105 86.04
51 3w 7.141 0.066 0 0.125 63.14
52 3x 6.327 0.023 0 0.118 40.24
53 3xX 8.714 0.007 0 0.153 63.29
54 4a 5.529 0.01 0 0.114 25.92
55 4b 5.488 0.005 0 0.116 23.57
56 4c 6.19 0.011 0 0.127 33.39
57 4d 5.767 0.02 0 0.116 31.87
58 de 5.661 0.097 0 0.121 52.27
59 Af 5.918 0.018 0 0.119 32.91
60 5a 6.112 0.06 0 0.124 47.20
61 5b 5.818 0.006 0 0.108 29.71
62 5c 9.1 0.008 0 0.156 68.50
63 5d 9.018 0.006 0 0.168 64.88
64 5e 6.119 0.008 0 0.117 33.08
65 5f 5.962 0.007 0 0.105 32.48
66 5g 6.26 0.026 0 0.116 40.50
67 5h 9.131 0.029 0 0.136 78.24
68 5i 12.227 0.075 0 0.148 133.03
69 5 6.183 0.023 0 0.113 39.02
70 5k 6.235 0.029 0 0.122 40.10
71 7a 5.711 0.005 1 0.123 3.04
72 7b 5.794 0.005 0 0.158 21.25
73 7c 5.422 0.007 1 0.097 3.68
74 7d 5.022 0.006 0 0.123 16.27
75 Te 6.848 0.001 0 0.117 41.18
76 7f 5.846 0.006 0 0.106 30.42
77 79 6.411 0.001 0 0.1 37.75
78 7h 10.63 0.005 0 0.144 90.81
79 7i 5.417 0.009 0 0.112 24.38
80 7j 9.446 0.021 0 0.109 84.51
81 7k 6.005 0.112 0 0.119 61.80
82 7l 5.505 0.017 0 0.116 27.34
83 71 8.309 0.004 0 0.164 55.05
84 7m 8.802 0.005 1 0.11 48.14
85 n 8.919 0.005 0 0.175 62.11
86 70 8.603 0.007 1 0.088 49.40
87 P 8.052 0.006 0 0.117 59.42
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No. Code Descriptors Predicted DPPH (%)?
RDF040m H6m BO1[C-F] HATS8p

88 7q 8.618 0.012 0 0.101 71.58
89 Tr 8.858 0.007 0 0.094 74.55
90 7s 8.407 0.007 0 0.092 68.58
91 7t 13.768 0.005 0 0.15 133.58
92 Tu 8.716 0.012 0 0.101 72.95
93 v 12.153 0.008 0 0.109 118.39
94 7w 8.656 0.111 0 0.121 98.12
95 7X 7.485 0.011 0 0.12 52.52
96 7XX 8.912 0.003 0 0.164 63.15
97 9a 5.772 0.031 1 0.117 12.49
98 10a 5.785 0.056 0 0.149 37.54
99 1lla 11.114 0.084 0 0.169 116.89
100 11b 5.155 0.012 0 0.147 16.13
101 lic 5.218 0.032 0 0.163 20.39
102 1lid 10.245 0.087 0 0.159 107.23
103 lle 6.153 0.021 0 0.164 30.02
104 11f 4.042 0.002 0 0.136 -0.59
105 11g 6.32 0.012 0 0.114 37.53
106 11h 5.295 0.006 0 0.098 23.99
107 11i 3.99 0.016 0 0.074 12.52
108 11j 4.4 0.012 0 0.076 16.74
109 11k 3.952 0.003 0 0.093 5.19
110 111 4.125 0.008 0 0.104 7.34
111 11m 3.204 0.001 0 0.083 -4.25
112 11n 4.682 0.009 0 0.067 21.20

aPredicted activity was calculated using the following equation:
%DPPH = 13.9303(RDF040m) + 294.3631(H6m) - 22.5344(B01[C-F]) - 156.75(HATSS8p) - 36.1716
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Table S5: Predicted SOD (%) activity and descriptor values of 112 modified compounds

Descriptors i
No. Code Predicted SOD
Gu Mor31m Mor13e HOv

1 la 0.232 -0.254 0.112 2.072 -89.01
2 2a 0.191 0.332 -0.458 1.318 124.29
3 2b 0.198 -0.19 -0.031 1.704 17.08
4 2c 0.194 0.332 0.119 1.245 99.04
5 2d 0.2 0.185 -0.441 1.444 75.81
6 2e 0.179 0.095 0.064 1.211 105.14
7 2f 0.183 -0.025 0.171 1.265 71.98
8 29 0.212 0.169 0.396 1.224 9.84
9 2h 0.198 0.218 0.25 1.475 71.65
10 2i 0.196 0.256 0.153 1.249 79.55
11 2j 0.2 0.125 0.059 1.242 47.55
12 2k 0.189 0.009 0.364 1.286 55.46
13 2l 0.193 -0.079 0.043 1.345 38.14
14 2ll 0.176 0.156 0.802 1.184 105.81
15 2m 0.203 0.175 -0.439 1.378 62.98
16 2n 0.195 -0.157 -0.418 1.795 43.81
17 20 0.194 0.351 -0.23 1.33 113.23
18 2p 0.2 0.024 -0.386 1.505 49.38
19 2q 0.196 0.14 -0.466 1.312 77.00
20 2r 0.193 -0.048 0.033 1.354 43.84
21 2s 0.181 0.159 -0.074 1.312 116.19
22 2t 0.203 0.225 -0.071 1.563 68.08
23 2u 0.183 0.199 -0.238 1.348 121.88
24 2v 0.205 0.105 -0.196 1.313 37.36
25 2w 0.21 0.036 -0.012 1.38 8.23
26 2X 0.193 -0.112 -0.238 1.439 42.26
27 2XX 0.167 -0.046 0.506 1.231 107.86
28 3a 0.205 -0.064 -0.085 1.164 1.86
29 3b 0.21 -0.282 -0.041 1.567 -38.63
30 3c 0.19 0.089 0.237 1.129 64.12
31 3d 0.197 -0.231 -0.091 1.291 2.16
32 3e 0.183 -0.131 0.039 1.105 52.56
33 3f 0.2 -0.295 0.222 1.146 -29.62
34 3g 0.185 -0.041 0.293 1.105 55.43
35 3h 0.185 -0.051 0.224 1.343 62.65
36 3i 0.21 -0.002 0.201 1.143 -10.47
37 3j 0.211 -0.159 -0.024 1.162 -33.77
38 3k 0.174 -0.265 0.41 1.17 50.43
39 3l 0.179 -0.34 -0.178 1.235 38.89
40 3l 0.173 -0.139 1.177 1.105 54.06
41 3m 0.177 -0.063 -0.18 1.141 88.53
42 3n 0.191 -0.265 -0.152 1.556 24.18
43 30 0.182 0.141 -0.022 1.115 102.91
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Descriptors i
No. Code Predicted SOD
Gu Mor31m Mor13e HOv

44 3p 0.189 -0.202 -0.22 1.28 34.05
45 3q 0.18 -0.075 0.011 1.092 71.32
46 3r 0.201 -0.244 0.065 1.134 -20.68
47 3s 0.193 -0.007 0.335 1.093 35.49
48 3t 0.185 -0.005 0.141 1.333 72.05
49 3u 0.208 0.014 -0.073 1.132 4.56
50 3v 0.194 -0.099 0.005 1.112 25.60
51 3w 0.215 -0.25 0.186 1.162 -66.21
52 3X 0.194 -0.322 -0.378 1.229 1.07
53 3xx 0.195 -0.146 1.246 1.079 -16.28
54 4a 0.23 0.23 0.135 1.341 -24.67
55 4b 0.218 0.227 0.031 1.304 12.61
56 4c 0.183 0.215 0.104 1.276 114.11
57 4d 0.215 0.225 -0.215 1.293 26.98
58 de 0.211 0.225 0.352 1.206 22.77
59 Af 0.195 0.29 0.361 1.206 81.95
60 5a 0.184 0.133 -0.503 1.365 114.72
61 5b 0.195 0.222 -0.464 1.272 92.50
62 5c 0.184 0.152 0.148 1.352 101.78
63 5d 0.22 0.361 0.058 1.428 32.09
64 5e 0.186 0.09 -0.394 1.231 94.75
65 5f 0.191 0.071 -0.455 1.254 78.58
66 5g 0.193 0.211 -0.199 1.236 89.23
67 5h 0.201 0.132 0.002 1.3 48.83
68 5i 0.188 0.162 0.062 1.443 96.16
69 5j 0.196 0.078 -0.295 1.22 59.69
70 5k 0.18 -0.012 -0.373 1.378 99.83
71 7a 0.199 0.036 -0.043 1.181 36.30
72 7b 0.203 -0.275 0.076 1.583 -18.57
73 7c 0.188 0.18 0.184 1.145 87.18
74 7d 0.223 -0.122 -0.057 1.308 -58.74
75 7e 0.192 -0.146 0.073 1.126 22.58
76 7f 0.226 -0.192 0.279 1.164 -92.04
77 79 0.202 -0.064 0.399 1.122 -2.01
78 7h 0.203 0.059 0.402 1.36 22.70
79 7i 0.183 0.098 0.299 1.162 86.35
80 7] 0.198 -0.06 0.218 1.142 15.77
81 7k 0.205 -0.145 0.604 1.193 -27.46
82 7l 0.182 -0.239 -0.268 1.257 49.55
83 71l 0.198 -0.005 1.162 1.107 1.11
84 7m 0.187 0.069 -0.25 1.181 83.21
85 7n 0.21 -0.179 -0.19 1.6 -16.78
86 70 0.228 0.172 -0.082 1.142 -29.11
87 7P 0.196 -0.17 -0.231 1.31 19.36
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Descriptors i
No. Code Predicted SOD
Gu Mor31m Mor13e HOv

88 79 0.198 0.003 -0.23 1.117 36.38
89 Tr 0.212 -0.229 0.074 1.16 -50.95
90 7s 0.194 0.036 0.144 1.119 45.06
91 7t 0.203 -0.014 0.169 1.367 16.32
92 7u 0.202 0.054 -0.026 1.154 28.98
93 v 0.187 -0.067 -0.243 1.17 59.94
94 7w 0.197 -0.095 0.231 1.185 13.93
95 7X 0.198 -0.243 -0.413 1.268 4.20
96 XX 0.181 -0.049 1.206 1.112 44.38
97 9a 0.215 0.524 0.378 1.304 63.04
98 10a 0.203 -0.158 -0.049 1.324 -3.83
99 1lla 0.215 0.061 -0.19 1.28 -1.48
100 11b 0.185 -0.052 -0.258 1.391 75.58
101 1lic 0.202 0.187 -0.335 1.374 65.39
102 11d 0.207 0.186 -0.196 1.276 43.73
103 1lle 0.179 -0.024 0.103 1.383 89.50
104 11f 0.218 0.051 0.314 1.299 -23.85
105 11g 0.2 0.309 -0.024 1.324 82.85
106 11h 0.2 0.409 0.263 1.336 93.02
107 11i 0.203 0.247 0.774 1.285 4291
108 11j 0.212 0.217 0.601 1.252 13.78
109 11k 0.198 0.374 0.022 1.421 101.63
110 111 0.218 0.678 0.112 1.468 91.13
111 11m 0.204 0.16 0.683 1.271 27.09
112 11n 0.208 0.162 0.624 1.283 17.09

aPredicted activity was calculated using the following equation:
%SO0D = -3032.2671(Gu) + 167.4172(Mor31m) - 24.1546(Mor13e) + 30.364(HOv) + 596.791
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Table S6: Top ten modified compounds with the highest DPPH and SOD activities (%)

Compound DPPH activ- Compound SOD activ-
ity (%)° ity (%)*
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Compound DPPH activ- Compound SOD activ-
ity (%) ity (%)?
0 o 118.39 9 CH; 105.81
S [ o
1 s~ N 6
° HHC
SO,CH 3
Zre CH-
21l
v
116.89 9 105.14
3 3 S i
\ 7
& N"6 O OCHj
1lla 2e
O 114.17 102.91

30

3

aAll top ten compounds displayed higher predicted activity when compared to their parent compounds.
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