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Structure-activity relationships of histone deacetylase inhibitors
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Abstract: Among those enzymes that regulate gene expression, histone deacetylases (HDACs) play important
roles in cell cycles. Extensive studies were carried out in the field of HDACs and the applications of HDAC
inhibitors (HDACIs) as chemotherapeutic interventions for diverse diseases. HDACIs have moved from
laboratories to clinic uses. Huge bodies of related research results were well documented and dispersed in
literature. According to our understanding, HDACIs can be broadly classified as hydroxamic acids, cyclic
tetrapeptides, short chain fatty acids, benzamides and electrophilic ketones. Herein, we are going to review the
design and their structure-activity relationships of HDACIs and according to their structural catalogs.
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Figure 2 Acetylation and deacetylation of histone proteins regulate gene expression. HATSs through acetylation allows transcription

and gene expression; while HDACs through deacetylation can prevent transcription and gene expression
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Figure 4 Chemical structures of SAHA and TSA
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Figure 6 Chemical structures of compounds 3—14
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17a R=(S)-Me, HDACi, ICsy=0.61 nmol-L"!
17b R=(R)-Me, HDACi, ICs,= 4.80 nmol-L"!
18 R=H, HDACi, ICsy=0.62 nmol-L"!

19a R=(S)-Me, HDACi, ICso= 5.83 nmol-L™!
19b R=(R)-Me, HDAC}, ICso=3.71 nmol-L"!
20 R=H, HDACI, ICso=2.50 nmol-L"!

Figure 8 Structural development of HDAC inhibitors

Figure 7 Benzo[b]thiophene HDAC inhibitors
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Figure 11  Cyclic tetrapeptides HDACI
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Figure 12 Derivatives of cyclic tetrapeptides
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Figure 19 Benzamides as histone deacetylase inhibitors
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Figure 20 Benzamides HDACI inhibitors
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Figure 21  Electrophilic ketone histone deacetylase inhibitors
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Figure 22 The trifluoromethyl ketone histone deacetylase
inhibitors
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Figure 23 Schematic segmentation of the trithiocarbonates into
typical HDAC inhibitor fragments
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Figure 24  Trithiocarbonates into typical HDAC inhibitors
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Figure 25 The other HDACIs
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