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Synthesis and activity of some new histone deacetylases inhibitors
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Abstract: To explore novel histone deacetylase (HDAC) inhibitors with anti-tumor activity, twelve target

compounds were synthesized, and their structures were confirmed by '"H NMR, MS and elemental analyses.

Evaluation results in vitro showed that compound la exhibited potent inhibition against HDAC and is worth for

further investigation. And compounds lla, I1b, I11a—I11i possessed moderate HDAC inhibitory activity.
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Scheme 2  Synthetic route of Ila—I1b
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Table 1 Physical properties, experimental data and elemental analyses of target compounds

Elemental analyses (%, calcd.)

Compd. Formula Yield/% mp/C
C H N
la C27H2sN;058 75.1 146-147 69.06 (68.77) 5.18 (5.34) 921 (8.91)
lla C51H9N30, 59.3 123-124 73.29 (73.03) 5.23 (5.54) 12.39 (12.17)
1b Ca6Hx3N30; 60.6 173-174 73.21 (73.39) 5.67 (5.45) 9.64 (9.88)
11 E C5Hzi1N303 53.3 150-152 61.89 (61.84) 7.45 (7.27) 14.65 (14.42)
111b C20H23N303 66.4 163—164 67.68 (67.97) 6.79 (6.56) 12.11 (11.89)
Ilc C6H23N304 55.6 155-156 59.68 (59.80) 7.02 (7.21) 12.86 (13.08)
1id C17H25N304 61.0 176-177 60.63 (60.88) 7.76 (7.51) 12.79 (12.53)
Ile C21HasN304 42.0 133-134 66.02 (65.78) 6.29 (6.57) 11.17 (10.96)
1nif CH7N304 58.5 170-172 66.75 (66.48) 7.07 (6.85) 10.26 (10.57)
g C16HxN,Os 54.0 183-184 55.06 (54.85) 6.17 (6.33) 16.24 (15.99)
11h Ci5H3N3048 57.8 189-190 52.95 (52.77) 6.57 (6.79) 12.06 (12.31)

i C0H25N3048 48.7 148-149 59.79 (59.53) 5.96 (6.25) 10.59 (10.41)
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Table 2 Spectral data of target compounds
Compd. '"H NMR (400 MHz, DMSO-ds) & MS (m/z) [M]"
la 2.92-2.97 (m, 2H), 3.48-3.51 (m, 1H), 7.01-7.84 (m, 18H), 9.70 (br s, 1H) 471
lla 223 (s, 3H,),7.06-7.95 (m, 13H), 8.51 (s, 1H), 8.56 (s, 1H); 10.14 (s, 1H) 345
b 2.34 (s, 3H), 3.91 (s, 3H), 7.06-8.60 (m, 14H), 8.49 (s, 1H), 8.52 (s, 1H), 10.33 (s, 1H) 425
Ila  1.27-1.35 (m, 2H), 1.46-1.58 (m, 4H), 1.84 (s, 3H), 2.08-2.12 (t, 2H, J = 6.0 Hz), 3.19-3.26 (m, 2H), 7.41-7.83 (m, 5H), 291
8.40-8.43 (t, J = 4.5 Hz, 1H), 9.63 (s, 1H), 9.68 (s, 1H)
b 1.33-1.41 (m, 2H), 1.50-1.64 (m, 4H), 2.48-2.49 (t, 2H, J = 1.5 Hz), 3.22-3.29 (m, 2H), 7.41-7.87 (m, 10H), 8.42-8.45 353
(t, J=4.5 Hz, 1H), 9.83 (s, 1 H), 10.27 (s, 1H)
e 1.26-1.33 (m,2H), 1.44-1.55 (m, 4H), 1.82 (s, 3H), 2.07-2.12 (t, 2H, J = 7.5 Hz), 3.17-3.23 (m, 2H), 3.79 (s, 3H), 6.95~ 321
7.81 (m, 4H), 8.26-8.28 (t, J = 3.0 Hz, 1H), 9.63 (s, 1H), 9.67 (s, 1H)
Id  0.97-1.02 (t, J = 7.5 Hz, 3H), 1.26-1.31 (m, 2H), 1.47-1.55 (m, 4H), 2.06-2.13 (m, 4H), 3.17-3.24 (m, 2H), 3.78 (s, 3H), 335
6.95-7.81 (m, 4H), 8.26 (s, 1H), 9.62 (s, 2H)
Ile 1.35-1.37 (m, 2H), 1.50—1.61 (m, 4H), 2.16-2.21 (t, J = 7.5 Hz, 2H), 3.20-3.26 (m, 2H), 3.79 (s, 3H), 6.95-7.87 (m, 9H), 383
8.26-8.30 (t, J = 6.0 Hz, 1H), 9.82 (s, 1 H), 10.27 (s, 1H)
If 1.26-1.33 (m, 2H), 1.44—1.55 (m, 4H), 2.07-2.12 (t, J = 7.5 Hz, 2H), 3.17-3.23 (m, 2H), 3.44 (s, 3H), 3.78 (s, 3H), 6.95— 397
7.81 (m, 9H), 8.24-8.28 (t, J = 6.0 Hz, 1H), 9.73 (s, 1H), 9.9 (s, 1H)
I1g 0.97-1.02 (t, J = 7.5 Hz, 3H), 1.26—1.31 (m, 2H), 1.47-1.55 (m, 4H), 2.08-2.12 (t, J = 6.0 Hz, 2H), 3.17-3.24 (m, 2H), 350
7.41-7.83 (m, 4H), 8.40-8.43 (t, J = 4.5 Hz, 1H), 9.64 (s, 1H), 9.67 (s, 1H)
Ih  1.14-1.24 (m, 2H), 1.29-1.45 (m, 4H), 1.81 (s, 3H), 2.00-2.05 (t, J = 7.5 Hz, 2H), 2.37 (s, 3H), 2.62-2.69 (m, 2H), 7.36— 341
7.39 (d, J = 9.0 Hz, 2H), 7.41-7.47 (t, J = 9.0 Hz, 1H), 7.64-7.67 (d, J = 9.0 Hz, 2H), 9.61 (s, 1H), 9.66 (s, 1H)
I11i 1.22-1.30 (m, 2H), 1.32-1.49 (m, 4H), 2.09-2.14 (t, J = 7.5 Hz, 2H), 2.37 (s, 3H), 2.65-2.71 (m, 2H), 7.37-7.40 (d, J = 403
9.0 Hz, 2H), 7.45-7.50 (m, 3H), 7.54—7.56 (t, J = 3.0 Hz, 1H), 7.64-7.68 (d, J = 6.0 Hz, 2H), 7.84-7.86 (d, J = 6.0 Hz,
2H), 9.80 (s, 1H), 10.25 (s, 1H)
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K . . 7R, 0.14 1 F1 10 pmol-L™" 3 ANFIE R ARSI P
la 8.56 24.27 41.15 . .
" o . e UL FRIL AR A 51 HDAC Wil
b 3.80 11.43 18.54 WS YE, A BRI AW 1a TS PR L, RS Wt
Iia 650 15.16 2751 WEEALAY Nas Hby IHa~ 1 543 LA .
o a3 1240 1467 WL A1 HDLP AP (1 2) WA
Iic 3.21 13.54 14.21 N N - N - e
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i . . .
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Figure 2 The docking result of the designed molecule
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1 EERES
1.1 N-(U-|EFE)-L-BERBER 2 MAR F
250 mL = i, A 2.16 g (20 mmol) X2 %

2.02 g (20 mmol) — L& F Jo/KVYEME 50 mL, $i
FE, VKK RN 5.05 g (20 mmol) R EESU 50
mL Jo/K PUSRRI A, T 5, SO 1 h, ol 2%
ZHFA, BN 100 mL K, LR SWEASIL, 1 A
DRI S TR SRk RV, To/K AR RN T,
WEZE LA, 15 4.54 g AEREE ), 77% 70%.
mp 156~158 C.

1.2 N-4-[(BAFBEE)SRE|FE2-85-3-FE-RA
B2 (la) B9S R 76 100 mL = A, InA3.24¢
(20 mmol) L&Y 2. 2.02 g (20 mmol) = %K 30
mL S5, $idE, UKZKH Fi% N 5.68 g (20 mmol) N-4
AR MR R N &t Sl ((1-chlorocarbonyl-2-phenyl-
ethyl)-carbamic acid zert-butyl ester) ] 30 mL 1%
W, T EE, I ON 4 ho TLC Ry s N sg be,  He 7%
ZHEA), NN 25 mL #h 2 f 30 mL 48 LERA L, UK
AW, [NV 30 min, i S%EEAC BB pH kB
PE, LR CERA, MR HK v, KRRt
B, WORZE LR, 15 7.07 ¢ AGEREAE (1a).

1.3 N-(4-FFE)-FHEEBER (4) &K 75250 mL
=0, AN 2.16 g (20 mmol) XK . 2.02 g
(20 mmol) — & f% M 50 mL oK S H ke, BidE, UK
W RGN 2.81 g (20 mmol) ZK I EEEU 50 mL JE/K —
SR RERM, e, =IO 1 h, BN 200 mL KH,
PikE, 0 SRR, PR AR IR S A
e b /K PEss, KB RREN T4, W28 L7, 153
4.54 g FEK (4), 755 84%. mp 129~131 C (X
MR 129~130 C).

14 NA[G-BESERE)SE|FEFTHERE
(la) BI&A 75 100 mL =[RS, A 1.06 g (5
mmol) L&Y 4 K 30 mL /K& S, WEE, UKoKEB T
W 0.67 g (5 mmol) 4-F LRI MR IE 1 30 mL
TR AW, e, FEWESMN 4 he TLC Kl J M
SEEE, I S0 mL /KT, &2, MR KR
Y, TOKIRREET B, WURZK XA, 154 1.02 g A
4k (1a).

15 6-FAEHE-2-ZHEE 6) MAMK (£ 100 mL =1
b, N 0.19 g (1 mmol) 6-F256-2-25 FH R & 50 mL
(2 mol'L™") SAAMBEI, BEFLaame, vKis N
0.32 g (1 mmol) iR — W ER M, WHE, =il WV
1 ho RIS 2 he TLC A s b 5¢ 58, kR pH
22, Hrib e Ak, S aEKE, TR, 15012 g A
1A (6), WF 60%, mp 206~207 C.

16 6-HEE-2-ZHES (7) &K 7 250 mL
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=TI, AN 2.02 g (10 mmol) tb&4 6 F 30 mL
A, INIE 50 °C, 1B N 20 mL SR, TR R
M 3 h, TLC A ) W 58 5, ks 28 255570, 43 2.10 g
G E AR (7), W 95%, mp 84~85 ‘C (SCHkfE!
83~84 C).

1.7 N-G-SEFEE)-N-G-BEEE) K 9 HAEK
7£ 250 mL = Ui, I 1.08 g (10 mmol) X7 —
. 50 mL —5H%E, HidE 10 min, UKERME NS08
H11.33 g (10 mmol) 4- -2 HL S U R I 1) — S0 4
VW S0 mL, SV 1 he TLC Rl s N 5E 5, & M s
JEIRYR, Ay 519 1.95 g My (il ik (9), W& 81%,
mp 127~129 C

1.8 N*4-[4-BEFEHE)SE|FE-6-HEE-2-
ZREBRR (11b) &R 75 100 mL =i+, A
2.41 g (10 mmol) L5549 9. 1.01 g (10 mmol) — 4%
S 20 mL Jo/KPYSMRmE, fidE, vk Rigm 2.21 g
(10 mmol) tb&% 7 1) 40 mL Jo/K DY SIS, %
B, ROV 1 he TLC AR W 565, IR 4 [
TN H AR, CREE S, 43 1.02 g FEE A (1Hb).
19 6-FHBERE-CSER (11) MEK 7 100 mL
=, BN 5.25 g (40 mmol) 6-%0 3 O & 50 mL
(2 mol'L™") A, BEFEyame, vKis i
5.62 g (40 mmol) A HIMES 10 mL PYZURIE
e, I 10 he TLC Kl 2 v 5e ¥, I 100
mL K, WERIR pH £ 2.5, M AR A, o
KYE, T4, 14 8.94 ¢ LIEaflfA (11), WKZ 95%, mp
80~81 'C (JLHR{H"'80~82 C).

110 6-FHBMESE-CEBRER (12) MAK 1T
100 mL = Ui, I 4.71 g (20 mmol) tb&4) 11.
0.63 g Dowex50W-X12 BRI A I & 30 mL HIfE,
InFARIE 12 h, TLC KRR N 5E 5, g, SRR
I, 13 4.53 g LORPWA (12), WX 91%,
HEHT TP RN,

111 6-FHBMESECEM (13) &K 7 100
mL = U, A 2.49 g (10 mmol) L&) 12,

1.88 g (80%) /K& MFA 30 mL ZF, a4 h, 47
AN, TLC Kl v 5e 5, g, FEH o
MEELZE &, 43 2.10 g IR (13), e 84%, mp
50~52 C.

112 6-[(FHEE) | &] SEE-2- 2B (111a)
BEM  7E 100 mL =, oA 1.25 g (5 mmol)
WA 13, 0.51 g (5 mmol) = 4% M 20 mL Jo/K
7%, Bk, VKB RN 0.39 g (5 mmol) LEEGIT 10

mL Jo/K 2R, i EE, EWELR Y 4 he TLC Kl
NgEEe, EIN 100 mL vKKH, B [E A, 98, Kt
CWEE LG, 15 0.77 g A EAE ().

b~ 1lg (A RS M a a8k, Bz
B S0 s AR 1.
113 6-[(4-BEFE) EEBE]) [E DR (14) WEK
7E 100 mL — Uf 1, A 5.25 g (40 mmol) 6-28 2 O
M2 J 50 mL (2 mol-L ") SR, BiFkisfi, vk
W RN 7.63 g (40 mmol) X FEE R EESU 10 mL
VUSRI, TR, SSUERON 10 he TLC R s 3 58
K, I 500 mL /K, WRERERTE pH %2 2.5, Hri A&
[ 44, BL9E, KPE, T, 13 1032 g iRtk (14).
W # 90%, mp 107~108 C (SCEAE!? 106~108 C).
114 6-[4-BEFE)BEHE]SECEFRE (15)
BIEM  7E 100 mL =R, I 5.70 g (20 mmol)
tb&1) 14, 0.63 g DowexS0W-X12 T3 R 74 ) flig Kz
30 mL FUEE, I0#EAR 12 h, TLC Kl 5 58 B, il
UE, VBRI A LR, 43 5.82 ¢ ALK (15), 1K
# 97%, mp 43~44 C (LHRE!1 45 C).
1.15 6-[(4-BEFE) EHE] S X B (16) W&
X 7F 100 mL =i, A 3.0 g (10 mmol) 6
W) 15. 1.88 g (80%) /KA Mk 20 mL £, In#alii
6 h, TLC Rl e 5 te, A4 s, vk s o il 4
Frit, 9k, HORFEZ N, 15 2.0 g B (16),
KK 67%, mp 65~66 C o
1.16 6-[(FFEME) S &) oEBE-2- &M (111h) &Y
&R 7E 50 mL = U/, A 1.50 g (5 mmol) fk
4 15, 0.51 g (5 mmol) = Z W% &% 10 mL Jo/K HI %,
iRk, VKV RN 0.39 g (5 mmol) ZEEEM 10 mL
TCAK B, e, EWRMN 6 he TLC Kl & W
SEEE, BN 100 mL vKoKH, Bk, g, KYE,
LEEESE, 15 0.38 g i AE A (1h).

T 5 R IR 15 077, BRSO 5K
2 THIBSLIGERSY
2.1 HDAC ®y#l& WUNRUINE, BYRE, Inwkeg ik
ety (PBS) 76 100 H i Ak EE 98, 1520140
JE R B0 I B IR SR S v U 2 IR, ARV,
INEE R BEIR S 22 vh i, IRGIRA), URRLVEZRR AN
Jf1, B0 (4 °C, 12 000 r'min”’, 10 min), W E3S,
TINH I ELAABUN 30%, FEAWREN 5 mgmL ™,
20 CHRAT o
22 BEEFEMMNZE  7E PBS NEMIRMA 50 uL &M
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R, IO N o 1 269K B2 43 3 K : MAL 20
umol-L™", M #H 1] 571 50%, Triton 0.1%, £F I FF &
0.1~10 pmol-L™'. SAHA 0.1~10 pmol-L™" & FH 1t %}
W ARG T 37 CRIEBH Y 24 ho e N IE1E
4 AEHE . L 100 pmol-L™" SAHA FHE XS [ i 5% 4
2R 100%, PBS by B XS B A6 %00 0, vF5FE
i AR LI . HARL AP HDAC Bl
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