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Synthesis and anti-tumor activity in vitro of N-hetercycle substituted benzofu-

ran derivatives
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Abstract To discover the novel compounds with biological activity, N-hetercycle substituted derivatives were
synthesized based on the structure of benzofuran. A series of novel N-hetercycle substituted benzofuran derivatives
(2a-2j) were synthesized by the reaction of 2-(4’-florobenzoyl) benzofuran with N-heterocyclic compounds. And
the structures were characterized by 'H NMR, " C NMR and HRMS. Their anti-tumor activities were studied in
vitro against a panel of human tumor cell lines ( HeLa, A549 and H1975) by the MTT assay. The results indicate
that compounds 2a, 2f and 2j are the most potent within this series of compounds against human tumor cell lines,
showing that they are promising lead compounds for further structural modifications and biological evaluation.
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Table 1 Structures of N-hetercycle substituted benzofuran derivatives
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Scheme 1  Synthesis route of N-hetercycle substituted benzofuran derivatives
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Bruker AM-300 #% % 4% I 3% 4%, TMS i N
s YANACO I fRb 5 A3, 9l J8 R A% IE 5 AutoSpec
Premier P776 BURUR FE = B3 RURE S i 43 ; — Akt
3246 ( 32 [ Thermo-fisher /3] ) ; Epoch i 22 K
BFRIX (2% [ Bio-Tek 24 7l ) ; RPMI-1640 K¢ 2 3
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EYRERART A RIS & R L%

&1 Mk,
O
N
T

2a-2j

HNu base, DMF
110 C 12h

(3[H Gibeo B. R. L 28 ]) ; Fr A8 5%
HiE Il
L2 S
L2.1 ik 2-(47- R F B ) SRSt vk (1) 89 6%
FREBUK A EE 2. 44 ¢(20 mmol) 11 K, CO, 5. 52 ¢(40 mmol ) F
100 mL [ FCEEME T, APIER 60 mL, 76 5 R HE T 434t
A 2-IRA"-FAE L 4. 34 g(20 mmol) , N[l FE 52 B 4 he
TLC Fril S N Se e , R A = I, AW . o) SO i
TAIK 80 mL i +f: 20 min, #l13E , AKX FH 10% KOH iR
20 mL 7K (20 mL x 3) ¥k, T44, 13 B B048 (U [E {4 4. 08 g,k
# 85% , mp:188.4 ~190.6 °C ;'H NMR (300 MHz,CDCL, )
5:8.10 ~8.15(2H,dd, J =5.7 Hz,5.4 Hz, Ar-H),7.74
(1H,d,J=7.8 Hz,Ar-H) ,7.65(1H,d,J = 8.7 Hz,Ar-H) ,
7.55(1H,s,3-CH) ,7.51 (1H,d,J =7.8 Hz,Ar-H) ,7.32 ~
7.37(1H,dd,J=7.8 Hz,7.2 Hz,Ar-H) ,7.19 ~7.26 (1H,
dd,J=5.1 Hz,8. 7Hz, Ar-H) ;* C NMR (75 MHz, CDC, ) §:
182.75,164.00, 155.97, 152. 14, 133. 37, 132. 25, 132. 13,
128.49, 126.92, 124.10, 123.35, 116.40, 115.93,
115.64,112. 56,
1.2.2  BARLSH 2a~2¢ 896 R 7T ik

RIRFREAL G 1 1.20 g(5 mmol) FI Cs,CO, 3.26 ¢
(10 mmol) F 50 mL [&JEEBENEH , A TE7K DMF 20 mL ¥
%, TN ABKIE 10 mmol, 31 B F 110 °C R 12 h, TLC
WS N 58 B , ¥ EV B2 i, W SR {8 A K 50 mL o 43
$£ 20 min, s, FEA K (20 mL x3) Jeik, THE, L—
A Be- P EE(50: 1 ~30: 1) B TH A5

tb-dp2a  Hfa[E{K, mp:181.4 ~183.8 °C;'H NMR
(300 MHz,CDCl,) §:8.26(2H,d,J =8.4 Hz,Ar-H),8.01
(1H,s, Bkm 2-H) ,7.78 (1H,d, J =7.8 Hz, Bfmg 4-H) ,
7.54 ~7.68 (5H,m, Ar-H, Bk 5-H) ,7.36 ~7.41 (2H, m,
Ar-H,3-CH) ,7.28(1H,d,J =3.6 Hz, Ar-H) ;> C NMR (75
MHz, CDCL, ) §:182.61, 156.05, 152. 14, 140. 64, 135.75,
135.43,131.63, 131.21, 128. 69, 126.90, 124. 21, 123. 42,
120.75, 117.78, 116.58, 112.58; HRMS: ( m/z) Calcd. for
CgH;N,0,[ M +1]" 289.089 9, Found 289. 088 2,

M h
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-4 2b P A [ 4K, mp: 182.7 ~ 185.0 C;
"H NMR (300 MHz,CDCl,) §:8.21(2H,d,J=8.7 Hz,Ar-H) ,
7.71(1H,d,J =7. 8 Hz, kM 2-H) ,7. 60 ~7. 68 (3H,m, Ar-H,
kg 4-H) ,7.47 ~7.57(2H, m, Ar-H) ,7.36 ~7.47(2H, m,
Ar-H,3-CH) ,7. 11(1H,d, ] =4. 8 Hz,Bfm 5-H) ,2.35(3H,
s,CH,);"” C NMR (75 MHz, CDCL,) §:181.79,155.38,
152.23,140. 54, 135. 66, 135.03, 132. 03, 131. 51, 127. 87,
126.48, 124.79, 122.49, 120.34, 117.65, 116.52,
111.89,24.76,

o4 2¢ WK, mp:183.0 ~185.2 °C;'H NMR

(300 MHz,CDCl,) 6:8.23(2H,d,J =6.9 Hz, Ar-H) ,7.77
(1H,d,J =6.9 Hz, Ar-H) ,7.63 (2H,s,3-CH, Bkm 4-H) ,
7.46-7.51(3H, m, Ar-H, B m 5-H) ,7.38(d, J = 6.3 Hz,
1H,Ar-H) ,7.09 (2H, s, Ar-H) ,2.48 (2H,q,J =5.4 Hz,
CH,),1.88(3H,t,/ =4.8 Hz,CH,);"” C NMR (75 MHz,
CDCL,) 5:182.73,156.07,152. 12,144. 53 ,141.71,136. 43,
130.93,128. 68, 128.43, 126.89, 125.21, 124. 19, 123. 40,
120.30,116. 61,112. 55,24. 10,20. 67,
1.2.3  BARfLE4n 2d ~2j 6967 % RIKFRIE A1
1.20 g(5 mmol) A1 K,CO, 1. 37 g(10 mmol) F 50 mL 5 Ji§
B, IAJC/K DMF 20 mL %5 , T AWK 10 mmol ,
JEET 110 C /N 12 h, TLC A& 5 W 58 U, R H 2=
B S BB AK 50 mL Hr iR 20 ming il 4
7K (20 mL x 3) e, TG, L8R b e IR0 k47 ik
JEERE 1 B

WA 4 2d IR R, mp: 189.7 ~ 191.6 C;
"H NMR (300 MHz,CDCl, ) 6:8.34(2H,d,J =8.1 Hz, Ar-
H),8.21(1H,s, #F:Bkms 2-H) ,7. 91 (1H,t,J =4. 1 Hz, Ar-
H),7.65~7.78 (6H, m, Ar-H,3-CH) ,7.56 (1H,t,]=7.5
Hz,Ar-H),7.36 ~7,39(3H, m, Ar-H) ;* C NMR (75 MHz,
CDCL,) 5:182.62,156.10,152.21,144. 34 ,141. 85,140. 15,
136.19,133. 14, 131. 63, 128. 68, 126. 92, 124. 22, 123. 34,
120.95,116. 56,112.57,110. 50,

o4 2e W E K, mp:190.3 ~191.5 °C;'H NMR
(300 MHz,CDCL,) 8:8.32(2H,d,J =8.4 Hz,Ar-H) ,7.78
(2H,d,J=7.5 Hz,Ar-H) ,7.67(2H,d,J =8.4 Hz, Ar-H) ,
7.51 ~7.58(3H, m, Ar-H,3-CH) ,7.38 (1H,t,/=7.8 Hz,
Ar-H) ,7.29(1H,d,J =7.8 Hz,Ar-H) ,7.23(2H,d, ] =3.2
Hz,Ar-H) ,2.59(3H,s,CH;) ;"> C NMR (75 MHz,CDCL, ) §:
182.78,162.45,156. 10, 152.05, 151. 07, 142. 77, 140. 01 ,
137.03,135.94, 131. 24, 128.75, 126. 93, 124. 23, 123.45,
122.98,122. 80,119.24,116.79,112. 56,109. 82 ,14. 65,

sty 2f IR EEETMR, ' H NMR(300 MHz, CDC, )
5:8.09(2H,d,J =8.7 Hz,Ar-H) ,7.71 (2H,d,J =7.5 Hz,
Ar-H) ,7.62(2H,d,J =8.4 Hz,Ar-H),7.48(1H,s,3-CH) ,
7.44(1H,d,J =7.8 Hz,Ar-H) ,7.32(1H,t,J =7.5 Hz, Ar-

H),6.92(2H,d,J=8.7 Hz,Ar-H) ,3.33(4H,d,J =4. 5 Hz,
NCH,),3.01 (4H,d, J =4.6 Hz, NCH,),1.75 (1H, s,
NH) ;" C NMR(75 MHz,CDCl;)§:182. 13,155. 63 ,154. 62,
153.18,131.89, 127.61, 127. 15, 126. 64, 123. 72, 122. 98,
114.63,113.29,112. 35 ,48.31,45. 83,

a4 2g IR D[R A, mp: 166.7 ~ 168.6 C;
"H NMR (300 MHz,CDCl, ) §:8.11(2H,d,J =8.7 Hz, Ar-
H),7.73(1H,d,J=7.8 Hz,Ar-H) ,7.65(1H,d,J =8. 4 Hz,
Ar-H),7.51(s,1H,3-CH) ,7.47(1H,d,J =7.8 Hz, Ar-H) ,
7.27 ~7.34(1H,dd,J =7.5 Hz,8. 1Hz,Ar-H) ,3. 43 (4H,t,
J=4.8 Hz,NCH, ) ,2.58 (4H,t, ] =4.8 Hz, NCH,),2.37
(3H, s, NCH, );"” C NMR (75 MHz, CDCL, ) &: 182.31,
155.67,154.23,153. 11, 131. 94 127. 67, 127. 16, 126. 78,
123.74, 123.01, 114,78 113.42, 112.44, 54.73, 47.18,
46. 16 ;HRMS ; (m/z) Caled. for C,yH,,N,0,[ M] *320.152 5,
Found 320. 150 9,

tb-4p 2h BB @ [§ 4K, mp: 203.6 ~ 205.3 C;
'"H NMR (300 MHz,CDCL, ) §:8.36 (2H,d,J =4.8 Hz, Ar-
H),8.13 (2H,d,J=8.7 Hz,Ar-H) ,7.73 (1H,d,J =7.8
Hz,W50E 4-H) ,7.64 (1H,d,J=8.4 Hz, Ar-H) ,7.51 (1H,
$,3-CH),7.49 (1H,t,J=7.5 Hz,Ar-H) ,7.26 ~7.34(1H,
dd,J=7.5 Hz,7. 8Hz, MERE 5-H) ,6.99 (2H,d,J=8.7 Hz,
Ar-H) ,6.56(1H,t,J =4.8 Hz, Mg 6-H) ,4.03(4H,1,J =
5.1 Hz,NCH, ) ,3.53(4H,t,J =5.4 Hz,NCH, ) ;" C NMR
(75 MHz, CDCl, ) &: 182.22, 161.56, 157.80, 155.69,
154.12,153.20, 131.98, 127. 65, 127. 17, 127.00, 123.73,
122.99,114.70,113. 47 ,112. 41,110. 37 ,47. 05 ,43. 24 ,

a2 R, ' H NMR (300 MHz,CDCL, )
5:8.10 (2H,d,J=8.4 Hz,Ar-H),7.70 (1H,d,J=7.5 Hz,
Ar-H),7.62 (1H,d,J =8.4 Hz,Ar-H) ,7.45(1H,s,3-CH) ,
7.42 (1H,d,J=8.1 Hz,Ar-H) ,7.31 (1H,t,J =7. 5 Hz, Ar-
H),6.57 (2H,d,J =8.7 Hz,Ar-H) ,3.35(4H,s,NCH, ),
2.01(4H,s,CH,);"” C NMR (75 MHz, CDCl, ) §: 181. 84,
155.54,153.63, 151.22, 132.31, 127. 28, 123.99, 123. 59,
122.84,113.96,112.31,110. 92 ,47. 59 ,25. 42,

fadp 2 EAARAR, mp:185.8 ~187.6 C;'H NMR
(300 MHz,CDCl,) §:8.06 (2H,d,J=8.7 Hz,Ar-H) ,7.72
(1H,d,J=7.8 Hz,Ar-H) ,7.63 (1H,d,J =8.4 Hz,Ar-H) ,
7.47(1H,s,3-CH) ,7.46 (1H,d, ] =8.4 Hz,Ar-H) ,7.26 ~
7.33(1H,dd,J=7.5 Hz,6.9 Hz, Ar-H) ,6.45 (2H,d,J =
9.0 Hz,Ar-H) ,4.80 ~4.87(1H, m,NH) ,4.31 (2H,t,J =
7.8 Hz,NCH, ) ,3.84 ~ 3.88 (2H, dd, J=4.2 Hz,4.2Hz,
NCH, ) ,2.64(1H, bra, OH) ;" C NMR (75 MHz, CDCL,) §:
182.31,155. 64, 154. 08, 153.32, 132. 04, 127. 55, 127. 18,
125.64,123.70, 122.94, 114. 52, 112. 36, 110.26, 62. 48,
61. 06 ; HRMS: (m/z) Caled. for C,s H,;NO,[ M] *293.316 6,
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Table 2 ICs, value of N-hetercycle substituted benzofuran derivatives

(2a-2j) against human tumor cell lines in vitro

1C5y/ ( wmol/L)

Compd.

HeLa A549 H1975
2a 30. 13 >50 21.18
2b >50 35.96 >50
2¢ >50 >50 >50
2d >50 32.12 >50
2e >50 >50 >50
2f 26.23 >50 19.26
2g >50 >50 28.26
2h >50 >50 >50
2i >50 >50 >50
2j 21.20 >50 15.31
DDP 15.18 16. 65 5.26

DDP : cisplatin
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