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Molecular Docking Studies

Molecular docking studies of three selected molecules were performed with both PDE4B and
PDE4D. The targets used were PDE4B (3WS5E, 3KKT, 3HMV, 4MYQ), PDE4D (3G58,
6BOJ, 6NJH). The RMSD values for the corresponding native ligands were estimated by
redocking them against the prepared proteins. The resolution coordinates of site sphere
RMSD values are recorded in Table S1.

Table S1. Key metrics for the proteins of interest; PDB ID, resolution (A), site sphere coordinates,
radius and RMSD

PDB Subtype | Resolution Site sphere Radius RMSD
ID A)

3WSE | PDE4B 2.30 24.56,17.94, -18.98 8.18 0.45- 0.96
3KKT | PDE4B 2.48 35.55, -8.22,-34.10 6.79 0.63-0.1.00
3HMV | PDE4B 2.23 -12.69, -28.65,-6.67 7.93 0.24-0.59
3G58 PDE4D 2.05 21.82,-4.95,31.99 7.88 0.24-1.94
6BOJ PDE4D 1.70 3.42,-13.13,49.44 7.49 0.19-1.44
6NJH PDE4D 2.15 3.68, -13.20, 49.67 7.59 0.61-2.96
4MYQ | PDE4B 1.90 -15.80, 33.67,-6.86 6.65 0.36-0.98
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NMR spectra of cyclic imide derivatives
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Figure S1: '"H NMR spectrum of 4-(4,5,6,7-tetrabromo-1,3-dioxoisoindolin-2-yl)benzoic acid (1a).
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Figure S2: 3C NMR spectrum of 4-(4,5,6,7-tetrabromo-1,3-dioxoisoindolin-2-yl)benzoic acid (1a).
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Figure S13: '"H NMR spectrum of 4-(2,5-dioxopyrrolidin-1-yl)benzoic acid (1g).
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Figure S14: 3C NMR spectrum of 4-(2,5-dioxopyrrolidin-1-yl)benzoic acid (1g).
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Figure S15: '"H NMR spectrum of 4-(3-methyl-2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)benzoic acid (1h).
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Figure S16: 3C NMR spectrum of 4-(3-methyl-2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)benzoic acid (1h).
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Figure S17: '"H NMR spectrum of 4-(3,4-dichloro-2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)benzoic acid (1i).
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Figure S19: '"H NMR spectrum of 2-hydroxy-4-(4,5,6,7-tetrabromo-1,3-dioxoisoindolin-2-yl)benzoic acid (2a).
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Figure S26: 3C NMR spectrum of 2-hydroxy-4-(4-nitro-1,3-dioxoisoindolin-2-yl)benzoic acid (2d).
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Figure S27: "H NMR spectrum of 2-hydroxy-4-(5-nitro-1,3-dioxoisoindolin-2-yl)benzoic acid (2e).
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Figure S29: '"H NMR spectrum of 4-(1,3-dioxoisoindolin-2-yl)-2-hydroxybenzoic acid (2f).
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Figure S31: '"H NMR spectrum of 4-(2,5-dioxopyrrolidin-1-yl)-2-hydroxybenzoic acid (2g).
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Figure S33: 3C NMR spectrum of 2-hydroxy-4-(3-methyl-2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)benzoic acid
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Figure S37: 1BC NMR spectrum of 4-(6-chloro-1,3-dioxo-1H-benzo[delisoquinolin-2(3H)-yl)-2-
hydroxybenzoic acid (2j).
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HRMS spectra of cyclic imide derivatives
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Figure S40. HRMS spectrum of 4-(4,5,6,7-tetrabromo-1,3-dioxoisoindolin-2-yl)benzoic acid (1a).
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Figure S41. HRMS spectrum 4-(4,5,6,7-tetrachloro- 1,3-dioxoisoindolin-2-yl)benzoic acid (1b).
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Figure S42. HRMS spectrum of 2-(4-carboxyphenyl)-1,3-dioxoisoindoline-4-carboxylic acid (1c).
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Figure S43. HRMS spectrum of 4-(4-nitro-1,3-dioxoisoindolin-2-yl)benzoic acid (1d).
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Figure S44. HRMS spectrum of 4-(1,3-dioxoisoindolin-2-yl)benzoic acid (1e).
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Figure S45. HRMS spectrum of 4-(4,7-dichloro-1,3-dioxoisoindolin-2-yl)benzoic acid (1f).
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Figure S46. HRMS spectrum of 4-(2,5-dioxopyrrolidin-1-yl)benzoic acid (1g).
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Figure S47. HRMS spectrum of 4-(3-methyl-2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)benzoic acid (1h).
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Figure S48. HRMS spectrum of 4-(3,4-dichloro-2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)benzoic acid (1i).

x10 2 [-ESTSean (it 0.26 min} Frag=175.0V TBSA_A.d

Br o

18 Br 0
N

18 Br H

14 o 2 "

12

08
06
04
02

53936833 503.6834 583.6835 5336836 593 6837 593.6838 593.6839 593.684 593 6841
Counts vs. Mass-lo-Charge (m/z}

Figure S49. HRMS spectrum of 2-hydroxy-4-(4,5,6,7-tetrabromo-1,3-dioxoisoindolin-2-yl)benzoic acid (2a).
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Figure S50. HRMS spectrum of 2-hydroxy-4-(4,5,6,7-tetrachloro-1,3-dioxoisoindolin-2-yl)benzoic acid (2b).
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Figure S51. HRMS spectrum of 2-(4-carboxy-3-hydroxyphenyl)-1,3-dioxoisoindoline-4-carboxylic acid (2c).
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Figure S52. HRMS spectrum of 2-hydroxy-4-(4-nitro-1,3-dioxoisoindolin-2-yl)benzoic acid (2d).
S29



x102
22

18
16
14
12

08
08
04
02

-ESl Scan (i 0 24 min) Frag=175.0V 3NSAd

o
oN :{ ;-"H
2 o

3270250775 32702598  327.0259825

327025985 327.0250875  327.02590  327.0250025 327.025005  327.0256975
Gounts vs. Mass-lo-Charge (m/z)

Figure S53. HRMS spectrum of 2-hydroxy-4-(5-nitro-1,3-dioxoisoindolin-2-yl)benzoic acid (2e).
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Figure S54. HRMS spectrum of 4-(1,3-dioxoisoindolin-2-yl)-2-hydroxybenzoic acid (2f).
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Figure S55. HRMS spectrum of 4-(2,5-dioxopyrrolidin-1-yl)-2-hydroxybenzoic acid (2g).
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Figure S56. HRMS spectrum of 2-hydroxy-4-(3-methyl-2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)benzoic acid
(2h).
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Figure S57. HRMS spectrum of 4-(3,4-dimethyl-2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-2-hydroxybenzoic acid
(2i).
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Figure S58. HRMS spectrum of 4-(6-chloro-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl)-2-hydroxybenzoic
acid (2j).
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Figure S59. HRMS spectrum of 4-(6-bromo-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl)-2-hydroxybenzoic
acid (2k).
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HPLC spectra of cyclic imide derivatives
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Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mALU*sec mAL %o Yo
1 Component 1 3.208 60.749 18.220 1.78 2.82 n.a.
2 Component 2 3.375 3360.521 662.791 98.22 97.18 n.a.
Total: 3421.270 682.011 100.00 100.00

Figure S60. HPLC chromatogram of 4-(4,5,6,7-tetrabromo-1,3-dioxoisoindolin-2-yl)benzoic acid (1a).
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Figure S61. HPLC chromatogram of 4-(4,5,6,7-tetrachloro-1,3-dioxoisoindolin-2-yl)benzoic acid (1b).
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Figure S62. HPLC chromatogram of 2-(4-carboxyphenyl)-1,3-dioxoisoindoline-4-carboxylic acid (1¢).
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n.a. |Component3 n.a. n.a. n.a. na. na. na.
n.a. |Component 4 n.a. n.a. n.a. n.a. na. n.a.
Total: 9.940 108.944 100.00 100.00

Figure S63. HPLC chromatogram of 4-(4-nitro-1,3-dioxoisoindolin-2-yl)benzoic acid (1d).

S34




] ‘_g)
) :&h o
3.000 & N_@_«‘)
] : OH
j & o
2,500+ i 1e
= 2,000
= b
E j
w ]
£ 1,500
3 ]
3 ] =]
< 1,000 oF
b o
] £
500 £
] &
] i
04 T
_5DD:I T T T T T T T 1
0.0 1.26 2.50 3.75 5.00 6.25 7.50 8.75 10.00
Time [rmin]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAl*sec mAU % %
i) Component 1 3.183 14634.728 2865.924 98.06 98.18 n.a.
2 Component 2 3.300 288.980 53.201 1.94 1.82 n.a.
Total: 14923.718 2919.126 100.00 100.00
Figure S64. HPLC chromatogram of 4-(1,3-dioxoisoindolin-2-yl)benzoic acid (1e).
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min mAU*min mAU % %
na. |Component 1 n.a. na. n.a. n.a. na. na.
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Figure S65. HPLC chromatogram of 4-(4,7-dichloro-1,3-dioxoisoindolin-2-yl)benzoic acid (1f).
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1 Component 1 3.075 3086.421 497.016 96.21 96.95 na.
2 Component 2 3.292 121.497 15.649 3.79 3.05 n.a.
Total: 3207.917 512.665 100.00 100.00
Figure S66. HPLC chromatogram of 4-(2,5-dioxopyrrolidin-1-yl)benzoic acid (1g).
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1 Component 1 3.167 11564.801 2040.997 95.78 95.57 na.
2 Component 2 3.308 509.503 94,578 4.22 4.43 na.
Total: 12074.304 2135.575 100.00 100.00

Figure S67. HPLC chromatogram of 4-(3-methyl-2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)benzoic acid (1h).
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n.a. |Component 1 n.a. n.a. n.a. n.a. n.a. n.a.
1 Component 2 3.983 12.152 130,677 100.00 100.00 n.a.
n.a. |Component3 n.a. n.a. n.a. na. na. na.
n.a. |Component 4 n.a. n.a. n.a. n.a. na. n.a.
Total: 12.152 130.677 100.00 100.00

Figure S68. HPLC chromatogram of 4-(3,4-dichloro-2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)benzoic acid (1i).
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Figure S69. HPLC chromatogram of 2-hydroxy-4-(4,5,6,7-tetrabromo-1,3-dioxoisoindolin-2-yl)benzoic acid

(2a).
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1 |Component 1 3233 10.957 125280 100.00 100.00 na
Total: 10.957 125.280 100.00 100.00
Figure S70. HPLC chromatogram of 2-(4-carboxy-3-hydroxyphenyl)-1,3-dioxoisoindoline-4-carboxylic acid
(2¢).
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2 Component 2 3.308 201.884 36.210 2.50 2.54 n.a.
Total: 8073.928 1427.976 100.00 100.00

Figure S71. HPLC chromatogram of 2-hydroxy-4-(4-nitro-1,3-dioxoisoindolin-2-yl)benzoic acid (2d).
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2 Component 2 3.725 4.635 50.095 99.64 99.56 n.a.
na. |Component3 n.a. n.a. n.a. na. na. na.
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Total: 4.651 50.315 100.00 100.00

Figure S72. HPLC chromatogram of 2-hydroxy-4-(5-nitro-1,3-dioxoisoindolin-2-yl)benzoic acid (2e).
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2 Component 2 3.267 112.435 16.962 4.89 6.02 n.a.
Total: 2299.112 281.804 100.00 100.00

Figure S73. HPLC chromatogram of 4-(1,3-dioxoisoindolin-2-yl)-2-hydroxybenzoic acid (2f).
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2 6.517 9.029 64.659 99.21 99.24 na
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Figure S74. HPLC chromatogram of 4-(2,5-dioxopyrrolidin-1-yl)-2-hydroxybenzoic acid (2g).
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1 Component 2 4.058 5.500 67.533 100.00 100.00 n.a.
n.a. |Component3 n.a. n.a. n.a. n.a. n.a. n.a.
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Figure S75. HPLC chromatogram of 2-hydroxy-4-(3-methyl-2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)benzoic
acid (2h).
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1 Component 1 3.317 113.862 20.941 202 2.36 na.
2 Component 2 3.517 5514.297 865.556 97.98 97.64 n.a.
Total: 5628.160 886.497 100.00 100.00

Figure S76. HPLC chromatogram of 4-(3,4-dimethyl-2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-2-hydroxybenzoic
acid (2i).
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1 Component 1 3.275 775.062 123.420 100.00 100.00 na.
Total: 775.062 123.420 100.00 100.00

Figure S77. HPLC chromatogram of 4-(6-chloro-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl)-2-
hydroxybenzoic acid (2j).
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Figure S78. HPLC chromatogram of 4-(6-bromo-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl)-2-

hydroxybenzoic acid (2k).
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IR spectra of cyclic imide derivatives
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Figure S79. IR spectrum of 4-(4,5,6,7-tetrabromo-1,3-dioxoisoindolin-2-yl)benzoic acid (1a).
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Figure S80. IR spectrum of 4-(4,5,6,7-tetrachloro-1,3-dioxoisoindolin-2-yl)benzoic acid (1b).
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Figure S81. IR spectrum of 2-(4-carboxyphenyl)-1,3-dioxoisoindoline-4-carboxylic acid (1c).
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Figure S82. IR spectrum of 4-(4-nitro-1,3-dioxoisoindolin-2-yl)benzoic acid (1d).
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Figure S83. IR spectrum of 4-(1,3-dioxoisoindolin-2-yl)benzoic acid (1e).
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Figure S84. IR spectrum of 4-(4,7-dichloro-1,3-dioxoisoindolin-2-yl)benzoic acid (1f).
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Figure S85. IR spectrum of 4-(2,5-dioxopyrrolidin-1-yl)benzoic acid (1g).
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Figure S86. IR spectrum of 4-(3-methyl-2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)benzoic acid (1h).
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Figure S87. IR spectrum of 4-(3,4-dichloro-2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)benzoic acid (1i).
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Figure S88. IR spectrum of 2-hydroxy-4-(4,5,6,7-tetrabromo-1,3-dioxoisoindolin-2-yl)benzoic acid (2a).
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Figure S89. IR spectrum of 2-hydroxy-4-(4,5,6,7-tetrachloro-1,3-dioxoisoindolin-2-yl)benzoic acid (2b).
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Figure S90. IR spectrum of 2-(4-carboxy-3-hydroxyphenyl)-1,3-dioxoisoindoline-4-carboxylic acid (2¢).
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Figure S91. IR spectrum of 2-hydroxy-4-(4-nitro-1,3-dioxoisoindolin-2-yl)benzoic acid (2d).
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Figure S92. IR spectrum of 2-hydroxy-4-(5-nitro-1,3-dioxoisoindolin-2-yl)benzoic acid (2e).
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Figure S93. IR spectrum of 4-(1,3-dioxoisoindolin-2-yl)-2-hydroxybenzoic acid (2f).
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Figure S94. IR spectrum of 4-(2,5-dioxopyrrolidin-1-yl)-2-hydroxybenzoic acid (2g).
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Figure S95. IR spectrum of 2-hydroxy-4-(3-methyl-2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)benzoic acid (2h).
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Figure S96. IR spectrum of 4-(3,4-dimethyl-2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-2-hydroxybenzoic acid (2i).
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Figure S97. IR spectrum of 4-(6-chloro-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl)-2-hydroxybenzoic acid
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Figure S98. IR spectrum of 4-(6-bromo-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl)-2-hydroxybenzoic acid
(2K).
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