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Table S1: 2D molecular drawings, SMILES representations, and the number of functionalized
derivatives of the 170 core quinones structures that have been used to build the virtual screening

library in the current study.

Number of
No. | 2D structures SMILES
functionalized derivatives
(0]
1 @ 0=C1C=CC(=0)C=C1 6
(0]
0 0
2 @ 0=C1C(=0)C=CC=C1 9
(o)
3 clceee(c12)C 35
o (=0)C=CC2=0
(o)
Iceee(c12)C=C
Coody | o
OO C(=0)C2=0
0, cleeee(c1=2)=C
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o OO C(=0)C(=0)C2
o OO0
= 1 =
6 m O=clccc(=0)c 15
o (c12)cce(=0)c2=0
(o)
7 Om clce(=0)c(=0)c 9
u o (c12)ccc(=0)c2=0
(o)
3 omo cle(=0)c(=0)cc 15
(o) (c12)cce(=0)c2=0
9 o Qa o) O=clc(=0)ccc 9
@ (c12)cce(=0)c2=0
OO0
= 1 =
10 m O=clcce(=0)c 6
00 (c12)c(=0)ccc2=0
(o)
11 cle(=0)c(=0)cc 9
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(c12)c(=0)ccc2=0
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Table S1 — Continued from previous page

Number of
No. | 2D structures SMILES
functionalized derivatives
(o]
= 1 = =
12 o Oe 0=C1C(=0)C=Cc 755
(c12)cc3c(c2)ccec3
(o)
= 0=C1C=CC(=0)c(c12) 135
o cc3c(c2)ccec3
(o) =
14 eee clceee(c12)ce=3c(c2) 135
o =CC(=0)C(=0)C3
(o]
1 12)C(=
15 cleceec(c12)C(=0)c3 75
o ¢(C2=0)cccc3
R (o]
16 O=clc(=0)cce(c12)e 3
o it c3c(c2)ccc(=0)c3=0
(o) (0]
17 0 O=clcce(=0)c(c12)c .
o c3c(c2)c(=0)c(=0)cc3
(o]
=clc(= 12
18 Oo O=clc(=0)cce(c12)e 63
(o) c3c(c2)ce(=0)c(=0)c3
ol o °° o O=clc(=0)cee(c12)e 39
“ c3c(c2)c(=0)c(=0)cc3
o OO0
0 O=clc(=0)ccce(c12)c 63
o (=0)c3c(c2=0)cccc3
(o] (o]
=cl = 12
71 ‘O‘ O=clcce(=0)c(cl12)c 23
o o c3c(c2)c(=0)ccc3=0
(o]
2 O=clccc(=0)c(cl12)c 35

o 0
W
§ 7
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c3c(c2)ce(=0)c(=0)c3
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Table S1 — Continued from previous page

Number of
No. | 2D structures SMILES
functionalized derivatives
oo
=cl = 12
23 O=clccc(=0)c(c12) 35
0 0 ¢(=0)c3c(c2=0)ccce3
(o)
0 — =
0y c1e(=0)c(=0)cc(c12) 3
o o ¢(=0)c3c(c2=0)ccce3
0 C1=CC(=0)C(=0)c
25 W, 255
o Q Q (c1c23)ccc2ceccce3
(o)
2% 'OQ clccee(clce23)cec2 755
o) C(=0)C=CC3=0
1 = = = =1 2
27 o OOQ C1C(=0)C(=0)C=c(c=1c23) 755
(o) ccc2ceccec3
1 1c2 =
8 OOQ clceec(clc23)cec3C=C 755
(0l o) C(=0)C2=0
%L clceec(c1c23)C(=0)C
29 - 135
@QQ (=0)c2ccec3
0
20 OQQ o clec(=0)c(=0)e(c1c23)cc 6
oo c3cee(=0)c2=0
Q O Icc(=0)c(=0)c(c1c23)
31 W, ¢ 35
o Q Q o ccc2¢c(=0)c(=0)cc3
(o) % O=clc(=0)ccc(c12)c3
32 T 63
o QQQ ¢(c(=0)c2=0)cccc3
(o)
33 'OQ O=clc(=0)ccc(clc23) 63
o o0 ccc2e(=0)ccc3=0
3 Q ) 0 O=clcec(=0)c(c1¢23
34 O Q =clccc(=0)c(clc23) 35

o
(o)

ccc2e(=0)ccc3=0
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Table S1 — Continued from previous page
Number of
No. | 2D structures SMILES
functionalized derivatives
(0]
le(= = 1c2
S cle(=0)c(=0)cc(c1¢23) 63
fo) o ccc2c(=0)cec3=0
(o) 0]
(") clec(=0)c(=0)c(c1¢23)
36 | 0X )X » 63
o ccc2e(=0)ccc3=0
0o 0
e O=clecc(=0)c(c12)c
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4 (=0)c(=0)c3c2ccec3
38 OOO o clc(=0)c(=0)cc(clc23)c 63
OO0 (0] cc3cee(=0)c2=0
39 OO cle(=0)c(=0)ce(clc23)c 35
lo) (o) cc2cc(=0)c(=0)c3
(o)
(7 clee(=0)c(=0)c(c12)c
40 00 63
o) cc3c2cc(=0)c(=0)c3
0 0
A1 0 clccee(c1e23)e(=0)c 63
5 (=0)c2cc(=0)c(=0)c3
42 QG@ O=clc(=0)ccc(clc23)c 35
O 00 O cc3cee(=0)c2=0
0 0
43 QQw clecee(c1¢23)c(=0)c 63
J o (=0)c2ccc(=0)c3=0
(0]
0=C1C(=0)C=Cc(c12)c
‘OOO c3c(c2)ccéc(c3)ceecd
0O, cleeee(c2)clec(c23)c
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(0]
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o c3c(c2)ccde(c3)ccecd
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Number of
No. | 2D structures SMILES
functionalized derivatives
(0]
47 O‘Oe clceee(c2)clee(c23)C 597
o (=0)c4c(C3=0)cccc4
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0]
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(0]
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53 o Q Q o) O=clc(=0)ccc(c12)cc3e 135
(c2)ccdce(c3)cce(=0)c4=0
(0]
54 O, O‘Oe cleceee(c2)clee(c23)ce(=0) 135
o ! c4c(c3=0)cc(=0)c(=0)cd
(0]
55 0, ee O clceee(c2=0)clc(=0)c 135
o u (c23)ccde(c3)ec(=0)c(=0)c4
(0]
56 0O, Oee‘ O=clcee(=0)c(c12)cc3e 135
o o (c2)ccdce(c3)cc(=0)c(=0)c4
OO0
57 Oe O=clccc(=0)c(c12)c(=0) 135
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o

c3c(c2=0)cc4c(c3)ccecd
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Number of
No. | 2D structures SMILES
functionalized derivatives
0] (0]
58 clceec(c2=0)clc(=0)c 135
o o (c23)ccdce(c3)c(=0)cecd=0
(0] (0]
59 ‘00‘ O=clccc(=0)c(c12)cc3ce 75
o o (c2)ccdce(c3)c(=0)cecd=0
(O JN0)
60 O“O clccee(c2=0)clc(=0)c(c23) 75
00 ¢(=0)c4c(c3=0)cccc4d
(0]
(0]
61 ‘ clceee(c2)clee(c2c34)c 1023
9P cc4C=CC(=0)C3=0
0]
o = = = =
62 C1C(=0)C(=0)C=c(c=1c23)c 1023
OO‘ cc2ccde(c3)ccecd
o)
C1=CC(=0)C(=0)c(c1c23)c
63 O 1023
OO‘ ° cc2ccde(c3)ceecd
(0]
lccee(c2)clec(c2c34)
64 S ¢ 1023
OO‘ ° ccc3C(=0)C=CC4=0
65 CO‘ cleeee(c1c23)C(=0)C(=0) 1023
o o c2cc4c(c3)ceecd
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66 0“ clceee(c1c23)cec2C(=0) 1023
c4¢c(C3=0)cccc4
o
67 ‘Oe clccee(cle23)ccc2ecd 1023
o ! ¢(c3)C=CC(=0)C4=0
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¢(c3)=CC(=0)C(=0)C4
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D SMILES Number of
structures
functionalized derivatives
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Oee ¢(c3)C(=0)C(=0)C=C4
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5 ¢(c3)C(=0)C=CC4=0
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‘ clceee(c2)clee(c2c34) 255
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o
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(0]
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‘ O=clc(=0)cce(c2)clcec 255
1) ‘ee (c2c34)cccdecc(=0)c3=0
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(0]
0 1e(=0)e(=0)ce(c2)cl
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5 0O (c2c34)cccdoce(=0)c3=0
(0]
o clee(=0)c(=0)c(c2)clcec
o (o] ‘ (=0)c(=0)c(c2) 255
QO (c2¢34)cccdece(=0)c3=0
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Oe‘ o c(=0)c2ccdce(c3)ccecd
o

Continued on next page

S10
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ccc3c2ecde(e3)c(=0)c(=0)ccs

Number of
No. | 2D structures SMILES
functionalized derivatives
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O“ )eecdce3ec(=0)c(=0)c4
o
(0]
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cle(=0)c(=
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‘e‘ ccc2ecde(c3)e(=0)cecd=0
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(0]
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clc(=0)c(=0)ce(clc
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o) O‘ ccc2ccde(c3)cee(=0)cd4=0
o
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® ° 1e(=0)c(=0)ce(c123)
cle(=0)ce(=
81 255
o ‘O‘ ccc2ecde(c3)ecc(=0)c(=0)c4
o
R (0]
0 cle(=0)c(=0)cc(clc23)
82 ® 255
0 ccc2ecdce(c3)c(=0)c(=0)ccd
O (o)
O=clc(=0)ccc(c12)c3c
83 0 255
OO (o) (c(=0)c2=0)cc4c(c3)ccccd
o lee(=0)c(=0)c(c1c23)
34 0 clee(=0)c(=0)c(clc 755
OO ccc2c(=0)cdc(c3=0)ccecd
o lec(=0)c(=0)c(e12)
85 0 clee(=0)c(=0)c(c 755
e‘ ccc3c2cecde(c3)c(=0)cecd=0
0 (0]
lcc(=0)c(=0)c(c12)
86 o ¢ 255
foeeh
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Table S1 — Continued from previous page

N D SMILES Number of
0. structures
functionalized derivatives
0]
]7 o. OO‘O o clce(=0)c(=0)c2cce 255
o) (c3c12)ccde(c3)cc(=0)c(=0)c4
o)
0” F lee(=0)c(=0)c(c12
38 o OO‘O o clee(=0)c(=0)c(c12)cc 755
c3c2ccde(c3)cec(=0)c4=0
.s
O=clccc(=0)c(c12)c(=0)
89 0 255
Oe 0] c(=0)c3c2ccde(c3)ccecd
O=clccc(=0)c(c1c23)
90 o =clcce(=0)c(clc 755
O‘ ccc2c(=0)cdce(c3=0)ccecd
o (0]
O=clcce(=0)c(c2)clcc
91 RO 255
O‘ (c2c34)ccc3c(=0)cccd=0
(o)
92 0 O=clccc(=0)c2cce(c3cl2) 255
o] ! ccde(e3)cec(=0)c4=0
(0]
93 o Oe‘ cle(=0)c(=0)cc(c2)cle 755
o) c(c2c34)cec3c(=0)cccd=0
(o)
0” ’ lee(=0)c(=0)c(c2)cl
94 | 0 OO‘O o clee(=0)c(=0)c(c2)cle 755
c(c2c34)cec3c(=0)cecd=0
¢
95 O‘ clceec(c2=0)clc(=0)c 755
o (c23)c(=0)c(=0)c4c3ccecd
(OJ0)
‘ cleeee(c1c23)e(=0)c(=0)
96 255
o o e o c2ccde(c3)cec(=0)c4=0
SPE
1 1¢23)c(=0)c(=0
97 ‘O 5 clecee(c1c23)c(=0)c(=0) 255
0] 0]

c2ccde(c3)c(=0)cecd=0
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Number of
No. | 2D structures SMILES
functionalized derivatives
o ‘ 1 1c23)c(=0)c(=
98 ee‘ cleceec(c1c23)e(=0)c(=0) 755
o u o c2ccde(c3)ec(=0)c(=0)cd
(0]
99 0O, OO ‘ clceee(c1ce23)c(=0)c(=0) 755
! o c2ccde(c3)e(=0)c(=0)ccd
¢
100 O=clc(=0)cce(c2=0)clc(=0) 755
o o 6 c(c23)cecdc3ccecd
0O 0
101 “0 O=clccc(=0)c(c12)c(=0) 755
o 0 c3c(c2=0)c4c(cc3)ccecd
¢
O = = p—
102 cle(=0)e(=0)ce(c2=0) 555
o o clc(=0)c(c23)cecdc3ccecd
o AR L]
1 = = 2:
103 "e clee(=0)c(=0)c(c2=0) 755
o clc(=0)c(c23)cccdc3ceecd
(0]
12c3cdccclce(=0)c
104] 04 ¢ 255
QQQ (=0)cc2cec3cecd
o 0
105 0.0 c12c3c4c(=0)c(=0) 135
O clccec2eec3ceecd
o 0
106 o C.O c12c3c4c(=0)c(=0)clc 63
é O c(=0)c(=0)c2ccc3cccd
(0]
12c3cde(= =
07 o Og@ o c12c3c4e(=0)c(=0)ce3 25
fo) cccle(=0)c(=0)cc2ecd
(o) (0]
108 &) c12¢3c4c(=0)c(=0)ce3 35

o
‘O
®

o

ccc2ec(=0)c(=0)clecd
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Number of
No. | 2D structures SMILES
functionalized derivatives
o 0
109 Q S ¢12¢3¢(=0)c(=0)cdclc 3
o QQ (cced)eec2ee(=0)ce3=0
o 0
o @QQ c12c3c4c(=0)c(=0)cl ¢ ’
. ccc2e(=0)c(=0)c3cecd
O o
(o 0]
clceee(cc2)cle(c2c34)
111 1023
O | ceose=cocors=o
(0]
C1C(=0)C(=0)C=c(cc2)
112 (o] 1023
OOQO c=1c(c23)cccdc3cececd
(o)
113 O ‘ cleceec(ce2)cle(c2c34) 1023
O Q o) ccc3C(=0)C=CC4=0
o C1=CC(=0)C(=0)c(cc2)
s 43 1023
O Q o clc(c23)ceccdc3cececd
115 O@.@ clceec(C(=0)C2=0)clc 1023
OO0 (c23)cccdc3cececd
o 0
116 clceee(cc2)cle(c2c34) 255
Q OO ¢(=0)c(=0)c3cce(=0)c4=0
o 0
9 O=clc(=0)cee(ce2)cl 135
G @ c(c2c34)cecdecc(=0)c3=0
(O JN 0]
o 0
118 'OOQ O=clc(=0)ccc(cc2)cl )55
5 c(c2c34)cec3e(=0)cecd=0
(0]
119 'OQO o cle(=0)c(=0)cc(cc2)cl )55
5o c(c2c34)cecdecc(=0)c3=0
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Number of
No. | 2D structures SMILES
functionalized derivatives
(o) QR clee(=0)c(=0)c(cc2)
120 el 255
o QO@Q clc(c2c34)cccdece(=0)c3=0
121 '@‘Q O=clc(=0)ccc(clc23)c 755
O 00 O cc2c4c(c(=0)c3=0)ccccd
o 0
1 = =l =
122 o O.@O cle(=0)c(=0)ce(c(=0) )55
S ¢2=0)clc(c23)cccdc3ccecd
(0]
le(= = 2
123 o OOQQ o clc(=0)c(=0)ce(cc?) 135
d clc(c23)cecdc3ec(=0)c(=0)c4
(0]
124] o OQQ‘ cle(=0)c(=0)cc(ce2) )55
S (o) cle(c2¢34)cec3e(=0)cccd=0
15| 0 66@6 0 clee(=0)c(=0)c(c1c23) 555
(o) o ccc2cde(cc3)ec(=0)c(=0)c4
126 o QO@G clceee(c(=0)c2=0)clc 755
(o) OO0 (c23)cccdc3cc(=0)c(=0)c4
(o)
127 06@0 O=clcce(=0)c(c12)c(=0) )55
5o 0] ¢(=0)c3c2cecdce3ccecd
o (0]
128 OO@‘ O=clcce(=0)c(cc2)cle 135
S o (c2¢34)cec3e(=0)cecd=0
33 O=cl O)c(clc23)cec2
129 . “ =clccc(=0)c(clc23)ccc 255
@ @ o) c4c(c(=0)c3=0)ccccd
(0] — — - -
130 OO@C clce(=0)c(=0)c(c(=0)c2=0) 255
OO0 clc(c23)cecdc3ececd
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¢(=0)c(=0)c4c2ccecd

Number of
No. | 2D structures SMILES
functionalized derivatives
(o)
0 = =
131 OOOG clce(=0)c(=0)c(cc2)clce 755
5 o (c2c34)cec3e(=0)cecd=0
(o)
1 =0)c2= le(c2
132] o Q@@O clceee(c(=0)c2=0)clc(c23) 755
oo cccde3ecce(=0)c4=0
o O
133 O'@O clceee(c(=0)c2=0)clc(c23) 135
o c(=0)c(=0)c4c3ccecd
(o)
O 0=C1C(=0)C=Cc(c1c23
134 O X0 (FOIC=Celeleadee 1023
OO c3cecdc2cececd
(o)
o 1 1c23)cce3cce=4
135 O cleeee(clc23)ccc3cece 1023
9@ 2=CC(=0)C(=0)C4
136 0 clccee(cle23)cec3ceecd 1023
OO ° c2C=CC(=0)C4=0
(o)
0=C1C=CC(=0O)c(c1c23
37 ISk, (FO)cledee 1023
OO c3cecdc2cececd
138 0‘ cleeee(c1c23)C(=0)C(=0) 1023
o o c3cecdc2cececd
(o)
° O=clc(=0)ccc(c1c23)c(=0)
139 C‘ 255
o) ¢(=0)c2cccdc3cececd
[0)
(o)
® ° ¢ O=cle(=0)cee(cle23)eec3
140 0 255
(o)
(0)
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Number of
No. | 2D structures SMILES
functionalized derivatives
(o) (o) 2
=clc(= 1c2
141 ‘ ‘ O=clc(=0)cce(clc23)ccc3 755
o OO ccc4ce2ecc(=0)c4=0
(o) (0]
03\ O O=clc(=0)cec(cle23)cec3
142 998 255
Q cecde2ec(=0)c(=0)cd
(0} (o}
00 O=cle(=0)cec(cle23)cee3
143 1 X0 135
O cccdc2c(=0)c(=0)ccd
00 (0]
4l g O=clc(=0)cee(cle23)eec3 555
O cccde2c(=0)cccd=0
R o)
145 O@‘ cle(=0)c(=0)cc(cle23)e )5
o) (=0)c(=0)c2cccdc3ccccd
(0]
2 o)
146 O ‘O clceee(c1¢23)c(=0)c(=0) 755
fo) c2cccdc3ec(=0)e(=0)c4
0)
(o)
O o clee(=0)c(=0)c(c1c23)c
147 1) 255
o O‘ cc3cecdc2ec(=0)c(=0)c4
(0} (o}
148 o O o clc(=0)c(=0)cc(c1c23) 135
“ ccc3cccdc2ec(=0)c(=0)c4
(o)
o o = =
o] O=clccc(=0)c(c1e23)ce 555
O‘ c3cecdc2ec(=0)c(=0)c4
o)
O ‘ lee(= = 1c2
150 0 clee(=0)c(=0)c(c1c23) 755
i (o)

c(=0)c(=0)c2cccdc3ccecd
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Table S1 — Continued from previous page

c(ccec3)cdc2ececd

Number of
No. | 2D structures SMILES
functionalized derivatives
o)
151 O O‘ o clee(=0)c(=0)c(c1c23)c 255
(o] cc3c(=0)c(=0)cdc2ccccd
0)
(o) o)
clee(=0)c(=0)c(c1c23)c
152 o ‘OO‘ o 135
cc3cecdc2ecc(=0)c4=0
o) o)
O=clcce(=0)c(c1c23)cec3
153 o ‘00‘ o) 255
cccde2ecc(=0)c4=0
(o)
154 OO ‘O o O=clcce(=0)c2c(=0)c(=0) 255
X o c(c3c12)ceccdclcececd
o)
155 0 O=clcce(=0)c(clc23)ccc3 255
! (o) c(=0)c(=0)c4c2ccecd
156 “ O=clcce(=0)c(c1c23)cec3 135
(o)
OO 0 cccde2e(=0)cccd=0
O O cleeec2elce(=0)c(=0)c(c23)
157 135
o ‘ 0 c(=0)c(=0)cdc3ccccd
(O ¢)
O (o)
o clecee(clc23)cdce(ccecd)
158 1023
¢c2C=CC(=0)C3=0
O o clccee(clce23)c=4c(=C
159 527
O‘O o C(=0)C(=0)C4)c2ccec3
160 O@ 0=C1C=CC(=0)c(c12)c3 597
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Table S1 — Continued from previous page

(ccecd)c2eec(=0)c3=0

Number of
No. | 2D structures SMILES
functionalized derivatives
161 clee(=0)c(=0)c(c1c23)cd 755
c(ccecd)c2cecc(=0)c3=0
e (o)
162 fo) “ O=clccc(=0)c(c12)c3c 255
O I (ccee3)cdc2ece(=0)cd=0
e
163 o ‘O o] O=clc(=0)cce(c12)c3e 755
O 0O (cc(=0)c(=0)c3)cdc2ccecd
(o)
O o)
164 ‘O O=clc(=0)cce(c12)c3ce( 135
‘ ¢(=0)c(=0)ce3)cdc2ccccd
(o)
0)
165 clc(=0)c(=0)ce(clc23)cde 755
(ccecd)c2ecc(=0)e3=0
(o)
© J 1e(=0)c(=0)ce(clc23)c4
166 ‘0 fo) cle(=0)c(=0)cc(clc23)cde 135
O 0O (cceed)c2ee(=0)c(=0)c3
0 ool
167 o ‘O S O=clccc(=0)c(c12)c3c 755
‘ o (ccee3)cde2ee(=0)c(=0)c4
e
168 8 O=clc(=0)cce(clc23)cde 135
e
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Table S1 — Continued from previous page

Number of
No. | 2D structures SMILES
functionalized derivatives
e

169 8 ‘O O=clc(=0)cce(clc23)cde 755

O (ccecd)c2e(=0)cec3=0

6]

‘ o)

170 8 ‘e O=clccc(=0)c(clc23)cdce 135

@

(cceed)c2e(=0)cec3=0
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Figure S1: The prediction performance of LUMO energy of quinone molecule (black) and average
electric potential of carbon atoms in carbonyl-equipped rings (blue).

S21



One-ring Two-ring Three-ring Four-ring

T IITY,

N W o«
<=

v (V vs Li/Lit)
MON W W A

-

1.5
5.0
e f g h
4.0
£
8
g 3.0
]
n
XX
1.0 Cl1 CH3z OCH3 NH; Cl CHz OCH3; NH; Cl CHz OCH3; NH; Cl1 CH3; OCH; NH;
Chemical functional group Chemical functional group Chemical functional group Chemical functional group

Figure S2: Violin plots showing distributions of £9,; (a, b, ¢, d) and SCScore (e, f, g, h) data
for approximately 200k candidates found in the virtual library. The distributions are shown for
the type of chemical functional group that was present in (a, e) one-ring, (b, f) two-ring, (c, g)
three-ring, and (d, h) four-ring molecules. The white dots that are in the center of the black bars
represent the median values.
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Figure S3: Violin plots showing distributions of £, (a, b, ¢, d) and SCScore (e, f, g, h) data
for approximately 200k candidates found in the virtual library. The distributions are shown for the
type of carbonyl group that was present in (a, e) one-ring, (b, f) two-ring, (c, g) three-ring, and (d,
h) four-ring molecules. The white dots that are in the center of the black bars represent the median
values.
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Figure S4: The distribution of the type of carbonyl group over the entire —Cl functionalized
molecules, where the former are shown with colored dots and the latter with grey dots. The
predicted EQ,;; and SCScore values are shown for the compounds having (a) [P], (b) [O], (c)
[P+P], (d) [O+0], and (e) [P+O] type of carbonyl groups in their CQSs. The color bars on the
right show the number of molecules as indicated by the different colors. The violin plot (f) shows
the distribution of the predicted £ ,;,; values with respect to the five different types of carbonyl
groups found in the CQSs.
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Figure S5: The distribution of the type of carbonyl group over the entire -CH3 functionalized
molecules, where the former are shown with colored dots and the latter with grey dots. The
predicted EQ,;; and SCScore values are shown for the compounds having (a) [P], (b) [O], (c)
[P+P], (d) [O+0], and (e) [P+O] type of carbonyl groups in their CQSs. The color bars on the
right show the number of molecules as indicated by the different colors. The violin plot (f) shows
the distribution of the predicted £ ,;,; values with respect to the five different types of carbonyl
groups found in the CQSs.
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Figure S6: The distribution of the type of carbonyl group over the entire -OCHj3 functionalized
molecules, where the former are shown with colored dots and the latter with grey dots. The
predicted EQ,;; and SCScore values are shown for the compounds having (a) [P], (b) [O], (c)
[P+P], (d) [O+0], and (e) [P+O] type of carbonyl groups in their CQSs. The color bars on the
right show the number of molecules as indicated by the different colors. The violin plot (f) shows
the distribution of the predicted £ ,;,; values with respect to the five different types of carbonyl
groups found in the CQSs.
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Figure S7: The distribution of the type of carbonyl group over the entire -NH, functionalized
molecules, where the former are shown with colored dots and the latter with grey dots. The
predicted EQ,;; and SCScore values are shown for the compounds having (a) [P], (b) [O], (c)
[P+P], (d) [O+0], and (e) [P+O] type of carbonyl groups in their CQSs. The color bars on the
right show the number of molecules as indicated by the different colors. The violin plot (f) shows
the distribution of the predicted £y, values with respect to the five different types of carbonyl
groups found in the CQSs.
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