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Structure-Activity Relationship and Mechanistic Studies on Sodium
4-phenylbutyrate and its derivatives
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4PBA was valued its properties by 5 kind of assays. We have determined each
criteria to compare the properties with those of other derivatives. Forty 4PBA derivatives were
designed then purchased or synthesized as its sodium salt. The derivatives were applied for the
assays. Coefficient of correlation values were calculated between some parameters and mRNA
expression amount. Four and three genes correlated highly with chaperonic activity or HDAC
inhibitory activity, respectively.
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Fig. 2 Structures of 4PBA Derivatives
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Table 1. Properties of Tested Compounds

Relative

Cpd neuro- Relative ICsp HDAC LogD
No. protective turbidityb (mM)Cinhibitiond (pH 7)e
activity?
1 100 100 5.1 38 0.08
2 59 97 6.6 63 0.62
3 27 90 >10 73 -0.03
4 81 84 6.0 50 -0.56
5 121 117 6.2 63 -1.07
6 94 83 2.0 38 0.16
7 99 86 1.2 69 0.64
8 114 63 1.5 77 0.92
9 104 32 0.9 69 1.26
10 130 101 >10 40 -1.24
1" 85 74 5.4 41 -0.79
12 78 92 3.3 60 -0.57
13 71 94 2.3 64 -0.57
14 90 15 1.7 105 -0.09
15 22 103 >10 115 -1.48
16 12 113 >10 103 -1.20
17 17 115 7.8 93 -0.73
18 21 95 4.9 110 -0.46
19 22 75 3.6 139 -0.26
20 62 79 >10 88 -2.19
21 6 97 >10 98 -2.19
22 62 94 5.9 93 0.43
23 -28 109 7.6 75 -0.85
24 26 117 >10 107 -4.02
25 54 116 >10 76 -1.32
26 11 119 >10 86 -2.09
27 0 117 8.8 101 -3.06
28 31 85 1.7 107 0.44
29 -56 42 0.7 87 1.03
30 0 95 >10 99 -
31 0 101 >10 99 -2.08
32 -51 8 0.4 100 1.39
33 -7 28 1.6 133 -
34 54 66 2.8 113 -1.22
35 47 83 6.5 94 -0.84
36 46 79 3.8 73 0.08
37 5 95 >10 105 -1.40
38 81 78 5.1 29 -
39 88 90 6.8 28 -

*The cell viability with 2.5 mM 4PBA and 0.5
pg/mL tunicamycin was set as control. A potent
protective compound exhibits large value. "The
turbidity of 4PBA at 9 mM was set as control. A
strong chaperonic compound exhibits small value.
‘IC50 values were calculated from dose-response
curves of WST-1 assay. “Each value represents
remained HDAC activity. A potent inhibitor
exhibits small value. ‘logD values were obtained
from SciFinder database.
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Table 2 Coefficient of Correlation Values

between Evaluated Properties and mRNA
Expressions
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Neuro- .
r protection Chaperone (Cytotoxicity HDAC

Neuro-
protection

Chaperone 0.099

Cytotoxicity 0.115 0.753

Properties

HDAC | -0.607 | -0.150 | -0.218

Compound’s

LogD | 0.077 | -0.625 | -0.699 | -0.254

CANX | -0.459 | -0.585 | -0.510 | 0.300

SERPINH1 | -0.311 | -0.543 | -0.431 | -0.022

HSPH1 | -0.428 | -0.481 | -0.513 | 0.477

Molecular
Chaperones

GRP78 | -0.266 | -0.094 | -0.215 | 0.401

KDELR1| -0.114 | -0.644 | -0.679 | 0.144

-0.462
0.206
-0.417
-0.018
0.041

0.015

KDELR2 | -0.168 | -0.618
KDELR3| 0.537 | 0.023
ERO1LB| -0.207 | -0.640
CSPG5| 0.505 | -0.121

SOX4 | -0.160 | 0.086

ER Stress
Related
Proteins

0.375

BDNF | 0.132 | -0.649 | -0.583

-0.191

Others

TMEM158| 0.306 | 0.009 | 0.219

-0.693

GLIPR1| 0.260 | -0.040 | 0.163

-0.162

GRP7S,
GRP94, KDELR1, HSP110, calnexin, CSPGS,
EROI1LB, TMEM158, p-elF2a
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