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ABSTRACT: OBJECTIVE  The heterogeneous nature of cancer requires a comprehensive approach for attacking the multiple 

mechanisms underlying the initiation and progression of cancer. HDACi have emerged as a new class of anticancer agents, 

targeting the biological processes including cell cycle, apoptosis and differentiation. Design novel multi-target HDACi based on 

the structural diversity and adaptation. METHODS  Classify and summarize large numbers of reported multi-target histone 

deacetylase inhibitors. RESULTS  Multi-target inhibitors in clinical trials show good antitumor activity. CONCLUSION  

Multi-target single-molecule HDAC inhibitors have attracted much attention, and have broad prospects for development.  
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� 1  ����� HDAC ���	
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Tab 1  Examples of HDACi 

� � ��� 

1: butyric acid 

OH

O

 

2: valproic acid 

OH

O

 

3: phenylbutyrate 

ONa

O

 

4: SAHA, vorinostat, Zolinza 

H

N

N

H

OH

O

O

 

5: R

1

=H, 

R

2

=hydroxyethyl, LAQ824 

6: R

1

=Me, R

2

=H, LBH589, 

panobinostat 

HN

N

H

OH

O

R

2

R

1

 

7: PXD-101, belinostat 

N

H

S

N

H

OH

O

OO

 

8: MS-275/SNDX-275, 

entinostat 

N

O N

H

H

N

NH

2

O

O

 

9: MGCD-0103, mocetinostat 

N

N

N

N

H

H

N

NH

2

O

 

10: FK-228, romidepsin, 

Istodax 

HN

O

O

S
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H

N

O

N

H

O

O

HN

O

 

ðÈst�Q�-�w�É úûü�C SAHA(�

v/ 4)KM 5 4 6 Nýþn�ýáxSçÂ�ö

ì����� HDAC K��	F~�}-
�A

½ò¼vðwx��
êi´�
�ê����

¬
e�ñöìCé��éxS���ñð��A

Ç* Cap öì!Ä}-
��½òÏ-ð��(

)�$�½�=1��wQ-� �mð�wx

)Ö�Q� HDAC]����jk-

[6-7]

A 

H

N

O

O

N

H

OH

Cap

Linker

ZBG

 

� 1  HDACi�
������ 

Fig 1  Structure of HDACi 
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2.1  Ms������ HDACi 
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−1
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Fig 2  HDACi with nuclear localization signal 
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Tab 2  Examples of protein kinase inhibitors 

�� ��� 

12: imatinib, 

Gleevec 

N

N

NN

H

N

H

N

N

O
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N

N

S

N

H

N

H

N

N
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O

N O

O N

N

NH

F

Cl

 

15: erlotinib, 
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N

N

NH

O

O

O

O
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Tab 3  HDACi based on imatinib and masitinib 
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H
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32~34)A� ê`wx)J£i´çê�¨A� 

¡�v/K��v/ 34ÈsD²� HDAC¹�}
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��}-
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Tab 4  HDACi based on gefitinib and erlotinib 

��� ��� 

22: X=CH

2

, Y=O 

23: X = CH

2

, Y = S 

24: X = CH

2

, Y = S(O)

2

 

25: X = CH

2

C(O), Y = NH 

HO

H

N

X

Y

N

N

NH

Cl

F

O

O

 

26: CUDC-101 

HO

H

N O

N

N

HN

O

O

 

27 

N

N

NHCl

F

O

O N

H

OH

O

 

28 

N

N

NH

O

O

N

H

OH

O
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IMPDH�®¯	/v$�2�Ä��°�±

®¯�ªä¶²v$¬­��³´µ

[20]

A��

IMPDHs��¶&ßI �! II �AII � IMPDH �

� TULí��TU����� I ��� a	

	$A$%�IMPDHw(ÑFNs9�{��&

gA·¸�Ð·� IMPDH¹��¸¹s Tiazofurin�

º»ä�VX-497�VX-148 g

[21-22]

�ó½ 6A

Tiazofurin ¼½��¾$�@�f�ªä��ù�

¬¶$¿ÃéI®¯À�ªä(NAD)Þ%/�¼v

4 NAD �g�}���º»ä(�v/ 35�MPA)


Á¹-}AVX-497(�v/ 36)x N-[3-èåö 

� 5  ��,-"#
�&'� HDACI 

Tab 5  HDACi based on lapatinib 

��� ��� 

29 

S

O

O

N

H

O

N

N

HN

Cl

O

F

 

30: X = O 

31: X = S 

X

N

N

HN Cl

O

F

NH

HO

O

 

32: X = O 

33: X = S 

X

N

N

HN

Cl

O

F

HN

OH

O

 

34 

N

N

HN Cl

O

F

H

N

HO

O

 

-4-(5-ÂKö)çö]/ö(MOA)¼ÎÑöÃ�É¼

v[&�MPA��¨ç�� ÄÞ%

[22]

�VW

MOA�`)4CVX-148(38)MV�N-(4-Åö-3-

èåö)/ö�¼ÎA F´�Î92D(SAR)½¾

ÂKÆÇ

[23]

�ÅöÆÇ

[24]

�4-ÈÉÆÇ�,{|
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!ÊÉÄ
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�wx(ÑpwarheadqöìA��ñ

ðwx]�]~�¼Îûü�BC�VX-497�Ë

�ñöìwx)é�Àé
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/46)i)�êCÍÎ
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[28]

�{

ÏÄ
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�ÆÇ
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[31]
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Ö
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¤Ñ5 µmol 

[32]
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Tab 6  Examples of IMPDH inhibitors 

��� ��� 

tiazofurin(TR) 

O

HO

HO

HO

S

N

NH

2

O

 

35: mycophenolic 

aicd (MPA) 

O

O

OH

OMe

OH

O

 

36: VX-497, 

merimepodib 

MeO

N

O

N

H

N

H

O

H

N O

O

O

 

37: BMS-337197 

MeO

N

O

N

H

N

O

N

N

O

O

 

38: VX-148 

MeO

CN

N

H

N

H

O

H

N O

Me

CN

O

 

39 

MeO

N

O

N

H

O

H

N

OH

O

 

v/ 41�É HDAC! IMPDH¹�()�sMÝ

a�É� HDAC � IC

50

¤Ñ 14 µmolArcq�

Õái´l)çèÃé(Ñ×Ønõv���®

¯� HDAC �! IMPDH �¹�}-A� SAHA

 ú�Öûü�) MOA �¨ SAHA(�v/ 4� 

ô 1)K�çêÚ4W SMAHAASMAHA � K562

TU�¹�()×¬ MPA ! SAHA�IC

50

¤Ñ

0.29 µmolA¤ÚwØ���¥� K562TUø��

m�Ù���Úl�NOPÛ����	()A

Ubukatag`+,W�v/ 40! 41xS 7-LöÃ

��	/ 42! 43�Ms ¡�v/�ÆVWKg

� HDAC¹�()

[33]

A 

� 7  �� MPA 
�&'� HDACI 

Tab 7  HDACi with MPA  

��� ��� 

40: R = H, MAHA 

41: R = Me 

42: R = Ac 

43: R = lauroyl 

O

O

OMe

OR

H

N

OH

O

 

44 

O

O

OMe

OH

N

H

OH

O

 

45 

O

O

OMe

OH

H

N

NH

2

O

 

46: SMAHA 

MeO N

H

H

N

OH

O

N

O

O

 

3  �� 
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