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Abstract: To explore novel histone deacetylase (HDACSs) inhibitors with anti-tumor activity, MS-275, a

HDAC:s inhibitor, was prepared and used as a lead compound to design new N-substituted benzamide derivatives.
MS-275 and eleven target compounds were obtained, and their structures were confirmed by 'H NMR and
HR-MS individually. The results showed that the activity of compound 9d was equal to MS-275 in HDACs
inhibition tests in vitro and worthy of further investigation. Compound 5¢, 5d and 9c¢ displayed obvious

dose-effect relationship, which possessed moderate HDACs inhibitory activities. Ten compounds except 9e

had selective inhibitory activities on Hut78.
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Figure 1 Structure and activity part of MS-275

Figure 2 Active cavity of HDLP
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Table 1  Structures of target compounds
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=2} 'ﬁi + A Table 2 Physical properties and experimental data of target
compounds

1 SKBHER Compd. Char. mp/C Yield/%
RS A 0 0 B  H  Jpl o et R i s WL MS-275  Yellow solid 158-160 70.1
i% 2. i% 3 ﬂ]i% 4, Sa White solid 126—-128 63.9
2 Zt%tj"yt\, 5b White soli('i 173-176 73.3
5¢ Yellow solid 175-176 57.4
2.1 N-BRUCHRSHAFBIEE  E MS-275. 5a-5e Fil sd Yellow solid 104-106 547
9a—9e E/‘]AEEEF' 7;\/:% IT@K[6]E"J7§/§E 'Tfﬁﬁ CDI i'»]éT Se Stramineous solid 125-127 81.3
& ﬁt j‘xflj f}%/ﬁ\:g" g l‘é&ﬁ j( ﬁB \J— ;H,;'{&]_‘ 5f Stramineous solid 117-119 57.7
. . . . 9 White solid 143-146 64.5

LA HBTU A 450, ml A4 B W%%mkﬁ * e sol

L - P 9b Yellow solid 165-167 56.3
HAGETER; WER A st 2-(7-BEATF = 9¢ Yellow solid 130-132 443
MEY-N, N, N', N-FIRNHEBEREE (HATU) jﬁﬁA 9d White solid 191-194 46.1

WRF, rER 5 HBTU A EL AR WL B3 5. 9e White solid 155-156 79.2




* 606 * 2745 Acta Pharmaceutica Sinica 2009, 44 (6): 603—608
Table 3 Spectral data of target compounds
Compd. 'H NMR (400 MHz, DMSO-ds) & HR-MS
5a 429 (d,2H,J=6.0 Hz), 5.11 (s, 2H), 7.16 (m, 1H), 7.37 (m, 1H), 7.40 (d, 2H, J = 8.0 Hz), 7.78-7.90 (m, 3H), 7.99 [M+Na]’ 385.128 17
(d, 2H, J = 8.0 Hz), 8.18 (d, 1H, J = 8.4 Hz), 8.38 (m, 1H), 8.54 (d, 1H, J = 2.4 Hz), 8.60 (br, 1H), 10.6 (s, 1H) [2M+Na]® 747.266 38
5b  4.27(d, 2H, J = 6.4 Hz), 5.08 (s, 2H), 7.37 (m, 1H), 7.38 (m, 1H), 7.41 (d, 2H, J = 7.6 Hz), 7.78 (d, 1H, J= 7.6 [M+Na]’ 385.133 46
Hz), 7.91 (m, 1H), 7.94 (d, 2H, J = 7.6 Hz), 8.18 (m, 1H), 8.31 (m, 1H), 8.54 (m, 1H), 8.60 (s, 1H), 8.92 (d, 1H, J= [2M+Na]® 747.270 77
2.4Hz), 10.3 (s, 1H)
5¢ 4.8 (d, 2H, J = 6.4 Hz), 5.10 (s, 2H), 5.70 (s, 2H), 6.62 (m, 1H), 7.36-7.39 (m, 4H), 7.55 (d, 1H, J = 7.6 Hz), [M+H]"  378.157 15
7.79-7.93 (m, 4H), 8.53 (m, 1H), 8.58 (br, 1H), 9.54 (br, 1H) [2M+Na]™ 777.288 00
5d  4.27(d, 2H, J= 6.0 Hz), 5.07 (s, 2H), 5.11 (s, 2H), 7.38-7.46 (m, 3H), 7.79-7.81 (m, 2H), 7.91 (d, 2H, J=8.4 Hz), [M+H]"  378.156 93
8.15 (m, 1H), 8.30 (m, 1H), 8.55 (m, 2H), 8.94 (s, 1H), 9.65 (s, 1H) [2M+Na]™ 777.286 24
S5¢ 4.9 (d, 2H, J= 6.0 Hz), 4.93 (s, 2H), 5.12 (s, 2H), 7.35-7.38 (m, 5H), 7.40 (m, 1H), 7.42 (d, 2H, J= 8.4 Hz), 7.72 [M+H]"  392.160 87
(d, 2H, J = 8.4 Hz), 8.18 (m, 1H), 8.31 (m, 1H), 8.58 (br, 1H), 8.60 (s, 1H), 11.70 (br, 1H)
5f 426 (d, 2H,J = 6.4 Hz), 432 (d, 2H, J = 5.6 Hz), 5.09 (s, 2H), 5.10 (s, 2H), 6.51 (m, 1H), 6.62 (d, 1H, J=8.0 Hz), [M+Na]' 413.158 68
6.95 (m, 1H), 7.03 (s, 1H, J = 8.0 Hz), 7.33 (d, 2H, J = 8.4 Hz), 7.40 (m, 1H), 7.77 (m, 1H), 7.83 (d, 2H, J = 8.4 [2M+Na]® 803.326 72
Hz), 7.86 (m, 1H), 8.53 (m, 1H), 8.59 (s, 1H), 8.81 (br, 1H)
9a  3.70 (s, 3H), 3.82 (s, 6H), 4.48 (d, 2H, J = 6.0 Hz), 6.66 (d, 1H, J = 15.6 Hz), 6.91 (s, 2H), 7.18 (m, 1H), 7.43 (d, [M+H]"  448.187 20
2H, J = 8.0 Hz), 7.86 (m, 1H), 8.00 (d, 2H, J = 8.0 Hz), 8.16 (m, 1H), 8.38 (m, 1H), 8.58 (m, 1H), 9.42 (m, 1H), [2M+H]" 895.365 93
10.69 (s, 1H)
9b 3.70 (s, 3H), 3.82 (s, 6H), 4.49 (s, 2H, J = 6.0 Hz), 6.65 (d, 1H, J = 15.6 Hz), 6.90 (s, 2H), 7.39-7.47 (m, 3H), 7.66 [M+Na]"  448.189 15
(m, 1H), 7.94 (d, 2H, J = 8.0 Hz), 8.42 (m, 2H), 8.59 (s, 1H), 9.10 (br, 1H), 10.62 (br, 1H) [2M+Na]® 917.351 59
9¢ 3.70 (s, 3H), 3.83 (s, 6H), 4.48 (d, 2H, J = 5.6 Hz), 5.87 (s, 2H), 6.64 (m, 1H),6.68 (d, 1H, J = 15.6 Hz), 6.92 (s, [M+Na]" 485.18275
2H), 7.42 (d, 2H, J = 8.0 Hz), 7.43 (d, 1H, J = 15.6 Hz), 7.60 (d, 1H, J = 7.2 Hz), 7.87 (d, 1H, J= 4.8 Hz), 7.96 (d, [2M+Na]® 947.373 44
2H, J = 8.0 Hz), 8.60 (t, 1H, J = 6.0 Hz), 9.62 (s, 1H)
9d  3.70 (s, 3H), 3.82 (s, 6H), 4.47 (d, 2H, J = 6.0 Hz), 5.12 (s, 2H), 6.67 (d, 1H, J = 15.6 Hz), 6.90 (s, 2H), 7.42 (d, [M+H]"  463.200 62
2H, J = 8.0 Hz), 7.43 (d, 1H, J = 15.6 Hz), 7.45 (d, 1H, J = 5.6 Hz), 7.80 (d, 1H, J = 5.6 Hz), 7.94 (d, 2H, J = 8.0
Hz), 8.10 (s, 1H), 8.69 (m, 1H), 9.66 (s, 1H)
9¢  3.70 (s, 3H), 3.82 (s, 6H), 4.44 (d, 2H, J = 6.0 Hz), 5.12 (s, 2H), 6.67 (d, 1H, J = 15.6 Hz), 6.91 (s, 2H), 7.35-7.38 [M+H]"  499.184 21
(m, 5H), 7.42 (d, 2H, J = 8.4 Hz), 7.47 (m, 1H), 7.72 (d, 2H, J = 8.4 Hz), 8.58 (br, 1H), 11.70 (s, 1H)
Table 4 Anti-tumor activities of target compounds
Inhibition ratio towards HDACs in vitro ICso of tumor cells in vitro
Compd. (mean £ SD, %) n =4 (ICs0, pg'L™h)
Dose (10 umol-L™") Dose (100 pmol-L™") K562 A549 Hut 78
MS-275 45.588 +1.343 66.300 +2.905 3.20 24.42 0.15
5a —0.124 + 0.688 0.080 £+ 0.306 >100 >100 76.21
5b 0.170 £0.912 0.481 £ 0.238 >100 >100 38.76
5c 1.644 +0.544 12.033 + 1.851 >100 >100 4.21
5d 9.422+0.172 37.240 + 1.099 >100 >100 0.40
Se —0.598 + 0.484 0.529 +0.222 >100 >100 6.87
5f 0.479 +£0.763 0.293 +£0.433 >100 >100 12.50
9a 0.148 £0.202 3.772 £ 0.619 >100 >100 68.55
9b 2.554 +0.964 1.983 £0.676 >100 >100 60.94
9¢ 3.894 +£1.292 20.670 + 6.069 >100 >100 17.07
9d 32.472 £ 0.665 69.945 + 1.667 >100 >100 1.86
9e 1.356 £ 0.524 4.128 £ 0.335 >100 >100 >100
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Figure 3 Possible activity part towards HDAC
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1.2 N-Q-|FE)-4-[N-(LIE-3-RE B E) S R E|
FKEERR (MS-275) &M K& 3 (0.286 g, 1
mmol). 4FA4 % (0.130 g, 1.2 mmol). HBTU (0.379
g, 1.0 mmol) MK INA 10 mL — & e, fHEvkis
A, W= (0.404 g, 4 mmol) J&5 P HE 5=

RSB FE 4 ho SNV O EE A, k8, BT,
B AmE A (MS-275) 0.264 g, W 70.1%. "H NMR
(400 MHz, DMSO-d;) 6: 4.28 (d, 2H, J = 6.0 Hz), 4.84
(s, 2H), 5.10 (s, 2H), 6.59 (t, 1H, J = 5.6 Hz), 6.78 (d,
1H, J = 8.0 Hz), 6.97 (t, 1H, J = 7.6 Hz), 7.17 (d, 1H,
J =17.6 Hz), 7.36~7.42 (m, 3H), 7.77~7.94 (m, 4H),
8.53 (d, 1H, J = 4.0 Hz), 8.59 (s, 1H), 9.57 (s, 1H);
MS-ESI: [M+Na]* 398.9, [2M+Na]" 775.1.
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(8)3.39 g, W 91.2%.
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