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Design, synthesis and antitumor activity of vanillin derivatives
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[ Abstract] Objective: To design and synthesize novel vanillin derivatives and evaluate their anti-proliferation
effect against HelLa cells. Methods; Taking vanillin derivative SBE-13 as lead, 2-chloroquinoline fragment were
introduced into the new compounds by the methods of electronic isosteric and skeleton transition. 2-Chloro-3-
chloromethylquinoline and vanillin were used as raw materials to obtain the target compounds 4a ~4k by etherification
and reductive amination. Results: A total of 11 novel vanillin derivatives were designed and synthesized, and their
structures were confirmed by 'H NMR and ESI-MS. Most of the compounds exhibited good antiproliferative activities
against HeLa cells. Notably, compound 4b potently inhibited HeLa cells with an 1C5, =9.79 wmol-L ™", a 10-fold
improvement over SBE-13 (IC,, =78.30 wmol-L™"). Conclusion: Compound 4b displayed significant antiproliferative
effect in vitro, which is worthy of further study.
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1 4-((2-qEm3-E)FEE)I-FEREFFRE
(i 3) &R

2-G8 -3 ALk (4.7 g,30. 89 mmol ) | 7 Fi i
(6.55 ¢g,30. 89 mmol ) il Na,CO, (9.86 g, 92.67 mmol)
%F DMF 100 mL 71,70 C JZ [ 2.0 h, JZ ) 52 4
Jei it u , CEEVE VIR, W 45 DR, BR B W B
A 200 mL 7K, A7 H AR 38 58, 2 fk R 45 A A5 K B
ok 3, % 79. 2% ,mp: 197.2 ~199.1 C,
ESI-MS(m/z) : 328.10[M +H] ",
2 BRE¥W4a~4kHEK
2.1 N-(4-((2-5EW-3-E)FFE)3-FRET
BE)2-34-“HEEFE)Z-1-f(4a) E K
Boh & 3(1.8 g,5.49 mmol ) \3,4- " H 4 LK 2 Hk
Jie (1 g,5.49 mmol) ¥ F 20 mL HI v, [ 17 2 h
J& B SRR Z R 2218 i A NaBH, (0.23 g,6. 04 mmol ),
FWR N R, W 4E , 2 A K 50 mL, B A,
1 KRG, ST BT 45 T AT 0 [ A da, i
%.91.0% ,mp: 211.4 ~212.8 C ., ESI-MS(m/z) :
493.19[M +H]*."H NMR (400 MHz, DMSO-d,) &
ppm:8.56(s,1H),8.08(d,J=8.0 Hz, 1H), 8.00
(d, J=8.4 Hz, 1H), 7.84 (t, J=7.2 Hz, 1H),
7.68 (t, J=7.6 Hz, 1H), 7.03 (d, J=8.4 Hz,
1H),6.99(d,J=1.6 Hz,1H) ,6.83(d,J =8.0 Hz,
2H),6.80(d,J=1.6 Hz,1H) ,6.70(dd,J =8.0 Hz,
1.2 Hz, 1H), 5.24 (s, 2H), 3.77 (s, 3H), 3.71
(d, J=6.8 Hz, 6H), 3.66 (d, J=5.6 Hz, 2H),
2.71 ~2.64 (m, 4H), 1.92 (d, J=6.0 Hz, 1H),
2.2 N'-(4-(((2-mmEm-3-2) BEH)3-FEHE
FE)N N -ZHEFRE1,3-28 (4b) AR
1o R, %91, 4% ,mp:176.2 ~ 178.4 °C, ESI-
MS(m/z):414.25[M + H]*,'"H NMR (400 MHz,
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DMSO-d,) & ppm: 8.59(s,1H) ,8.09(d,J =8.0 Hz,
1H),8.00(d,J =8.4 Hz,1H) ,7.86(t, J =7.2 Hz,
1H),7.70(t,J =7.6 Hz,1H) ,7.47(s,1H) ,7.17 (d,
J=8.4Hz, 1H), 7.10 (d, J=7.2 Hz, 1H), 5.31
(s, 2H) ,4.08(s,2H),3.85(s,3H),3.18(s,2H),
2.99(s,2H),2.74(s,6H),2.51(s,2H),2.19 ~
2.12(m,2H),

2.3 N-(4-((2-5mEm-3-BE)REE)IFIEET
B)2-(2-8FE)Z-1-B (de) WER  H AR,
& %.93.7% ,mp:217.0 ~218.7 °C, ESI-MS(m/z) :
451.22[M +H] " ,'H NMR (400 MHz, DMSO-d,) §
ppm: 8.56(s,1H),8.08(d,J=8.0Hz,1H), 8.00
(d, J=8.4 Hz, 1H), 7.84 (t, J=8.0 Hz, 1H),
7.68 (t, J=7.2Hz, 1H), 7.32~7.21 (m, 2H),
7.14~7.09 (m, 2H), 7.03 (d, J=8.4 Hz, 1H),
6.99 (d, J=1.2 Hz, 1H), 6.81 (dd, J=8.4 Hgz,
1.6 Hz, 1H), 5.25 (s, 2H), 3.77 (s, 3H), 3.66
(s, 2H),2.73(dt,J =23.6 Hz,6.4 Hz,4H) , 2.51
(d, J=1.6 Hz, 2H), 2.11 (s, 1H),

2.4 N-(4-((2-FmEM-3-BE)FEE)3-FREET
£)2-(1H-B|Bx-3-5) Z-1-f% (4d) @R 4, 1
#.88.6% ,mp: >250 C, ESI-MS(m/z): 471.54
[M+H]",'"H NMR (400 MHz, DMSO-d,) & ppm:
10.78 (s, 1H),8.55(s,1H),8.06(d,J =8.0 Hz,
1H),7.99(d,J =8.4 Hz,1H) ,7.84(t,J =7.2 Hz,
1H),7.67(t,J =7.6 Hz,1H) ,7.50(d,J =8.0 Hz,
1H),7.33(d,J=8.0 Hz,1H),7.13(d,J =8.4 Hz,
1H),7.04(q,J =7.2 Hz,3H) ,6.95(t,J =7.2 Hz,
1H),6.83(d,J=7.6 Hz,1H), 5.24 (s, 2H), 3.76
(s,3H),3.69 (s, 2H), 2.84 (dt, J=25.2 Hz,
6.4 Hz, 4H), 1.96 (s, 1H),

2.5 N-(4-((2-FmEm-3-BE)FEE)3-AREET
B)2-(MLRE-3-5) Z-1-f2 (de) IER  HARIK,
W %.92.4% ,mp:232. 1 ~233.3 C, ESI-MS(m/z) :
433.62[M +H] " ,'"H NMR (400 MHz, DMSO-d,) &
ppm: 8.56(s,1H) ,8.44(d,J=1.6 Hz,1H) ,8.39
(dd,J=4.8 Hz,1.2 Hz,1H),8.07(d,J =8.0 Hz,
1H),7.99(d,J =8.4 Hz,1H) ,7.84(t,] =6.8 Hz,
1H),7.68(t,J=7.6 Hz,1H) ,7.63(d,J =7.6 Hz,
1H),7.29(q,J =4.8 Hz,1H) ,7.03(d,J =8.4 Hz,
1H),6.98(d,J=1.2 Hz,1H) ,6.81(dd,J =8.0 Hz,
0.8 Hz,1H),5.25(s,2H),3.76(s,3H),3.66 (s,
2H), 2.73 (s, 4H), 2.18 (s, 1H),
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2.6 N-(4-((2-mmEmf-3-BE) HEE)3-REET
BE)2-(4-8mEE)Z-1-BR () MEKR ORI,
Wr#.95.7% ,mp: 183.3 ~185.7 °C, ESI-MS(m/z):
451.10[M +H] " ,'"H NMR (400 MHz, DMSO-d,) §
ppm: 8.56(s,1H),8.08(d,J=7.6 Hz,1H),7.99
(d,J=8.4 Hz,1H) ,7.85(t,/ =8.0 Hz,1H) ,7. 68
(t,J=7.2 Hz,1H) ,7.25 ~7.22(m,2H),7. 10 ~
6.98 (m, 4H), 6.81 (dd, J=8.0 Hz, 1.6 Hgz,
1H),5.25(s,2H) ,3.77(s,3H) ,3.65(s,2H) ,2.70
(s,4H),2.01(s,1H),

2.7 N-(4-((2-SEW-3-E)FFE)3-FRET
B)-1-(MERE-3-B) FRZ (4g) MER AR, 1k
%.92.8% ,mp: 222.2 ~223.4 °C, ESI-MS(m/z) :
419.63[M +H] " ,'"H NMR (400 MHz, DMSO-d,) &
ppm:8.57(s,1H),8.52(d,J=1.6 Hz,1H) ,8. 44
(dd,J=4.8 Hz,1.6 Hz,1H),8.09(d,J =7.6 Hz,
1H),7.99(d,J =8.4 Hz,1H) ,7.85(t,J =6.8 Hz,
1H),7.75(d,J =7.6 Hz,1H) ,7.69(t,J] =6.8 Hz,
1H),7.34(q,J =4.8 Hz,1H) ,7.05(d,J =8.4 Hz,
2H),6.85(dd,J =8.0 Hz,1.6 Hz,1H),5. 26 (s,
2H),3.80(s,3H),3.69(s,2H),3.63(s,2H),2.70
(s,1H),

2.8 N-(4-((2-mmEmf-3-BE) FEE)I-REET
E)-1-(MehE-4-£) Bz (4h) &K HEREK, L
#.89.7% ,mp; 199.0 ~201.5 °C, ESI-MS(m/z) :
419.63[M +H] " ,'H NMR (400 MHz, DMSO-d,) §
ppm:8.57(s,1H) ,8.49(d,J =5.6 Hz,2H) ,8.08
(d,J=8.0Hz,1H),7.99(d,J=8.4 Hz,1H) ,7.85
(t,/J=6.8 Hz,1H) ,7.69(t,J =7.2 Hz,1H) ,7.36
(d,J=5.6Hz,2H),7.05(d,J =8.0 Hz,2H) , 6.85
(dd,J=8.0Hz,1.2 Hz,1H) ,5.26(s,2H) ,3.80(s,
3H),3.69 (s, 2H),3.63 (s, 2H),2.77 (s, 1H),
2.9 N-(4-((2-SEEM-3-FE) HEE)3-BEET
B)-1-(Mehe-2-2) Bz (4i) WEKR  F K, L
#.84.4% mp: >250 C, ESI-MS(m/z): 419.62
[M+H]",'H NMR (400 MHz, DMSO-d,) & ppm:
8.58(s,1H),8.48(d,J=5.8 Hz,2H),8.09(d,J =
8.2 Hz,1H),7.99(d,J=8.4 Hz,1H) ,7.86(t,] =
6.8 Hz,1H) ,7.68(t,J=7.6 Hz,1H) ,7.37(d,J =
5.6 Hz,2H) ,7.05(d,J =8.0 Hz,2H) ,6.86(dd, ] =
8.0 Hz,1.2 Hz,1H),5.26(s,2H),3.80(s,3H),
3.69(s,2H) ,3.63(s,2H),2.71(s,1H),

2.10 4-((4-((2-5EW-3-BE)HEER)I-BEE
FTE)SERE)XW (4g) WER B AR, 1L
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%.81.2% ,mp: 209.8 °C ~210.7 °C , ESI-MS(m/z) :
434.72[M +H]* ,'H NMR (400 MHz, DMSO-d,) &
ppm:8.57(s,1H),8.34(d,J =5.4 Hz,2H) ,8. 07
(d,J=7.6 Hz,1H),7.99(d,J =8.4 Hz,1H) ,7.85
(t, J=6.6 Hz, 1H),7.68(t,J=7.6 Hz,1H) ,7.35
(d,]=5.6Hz,2H),7.05(d,J=8.4 Hz, 2H) , 6.87
(dd,J=8.0 Hz,1.2 Hz,1H) ,6.46(s,1H),5.26(s,
2H),3.80(s,3H),3.69(s,2H) ,3.63(s,2H) ,2.74
(s,1H),
2.11 N-(4-((2-SEm-3-E)AgE)3-FgEEF
BE)-1-(4-FEEXE) PR 4k)NEH HAHE
I %:93.6% , mp: 186.5 ~ 188.0 °C, ESI-MS
(m/z): 449.21 [M + H] ' _,'"H NMR (400 MHz,
DMSO-d,) & ppm: 8.57(s,1H) ,8.08(d,J=8.0 Hz,
1H),7.99(d,J=8.4 Hz,1H) ,7.85(t,J =6.8 Hz,
1H),7.69(t,J=8.0Hz,1H), 7.24 (d, J=8.8 Hz,
2H), 7.06 ~7.03 (m, 2H), 6.87 (d, J=8.4 Hz,
2H), 6.83 (dd, J=8.4 Hz, 1.6 Hz, 1H), 5.26
(s, 2H), 3.79 (s, 3H), 3.73 (s, 3H), 3.59 (s,
4H), 2.46 (s, 1H),
3 &ML Hela 4AAEIE & 7F 4

SR JH 41 80 57 -8 (CCK-8) 357 5 11
MMEA P X Hela 28 g B9 4035 56 75 ¥, LL SBE-13
FHAE T R, SEae 45 R an 3k 1 s .

F1 LAY Hela 4 i34 58 5 M

awy 1C5,/pmol + L ™! ey 1C5y/ pmol + L ™!
SBE-13 78.30 4f 20.37

4a 9.79 4g 59.76

4b 7.50 4h 42.97

4¢ 20.32 4i 64.21

4d 14.28 4j 13.57

4e 29.82 4k 25.85
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