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Abstract

Vanillin is a widely used natural flavoring in food additives. Due to its excellent bioactivity in vari-
ous fields and its unique structural framework that facilitates direct, efficient, and cost-effective
combination with a variety of active groups, research on its medicinal active derivatives has at-
tracted widespread attention. Against this backdrop, this review discusses the structural modifica-
tion and transformation of vanillin to synthesize vanillin derivatives with various unique bioactivi-
ties. In-depth studies on the design, synthesis, and bioactivity of these vanillin derivative compounds
contribute to a deeper understanding of the relationship between structure and performance. It
also outlines more potential directions for exploring this substance.
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Figure 1. The modification 1 of phenolic hydroxyl groups
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Figure 2. Vanillyl a-ketamide derivatives
2. BER o BIBEERITEY

DNA =4 CR 37 (AL AT LU I B A M el E i e B ok s i, M 22 3 — R
Z AR AE G A S 4 U BT A & 407 DPPH. FRAP il ORAC i H = B AR B 1 B8 AR M [27]
e 1 RZHA DRI RIF BIFEH 4 R PTEAL B R - ££ DNA R IE IO, RATRETE 2 H
HIZETHEERA, JF AT DA A e [28] . & 22 3 R DU AU AEIE £ [29], K BAT P Sk B
HERMENRENEY, A TR, XX S B bRAN 22 31 A P 52 A 24[30] -

Table 1. Antioxidant properties of selected vanillin derivatives
1 MEEZRTEMRME LT

Compound ORAC (TE) DNA Protection (ICsopM)
HE b B B R e DNA {737 (ICsouM)
1b 6.02 + 0.56 3.60 +0.87
1lg 5.34 154 3.80+1.40
1h 4.08 +0.82 61.50 + 5.20
2a INSOLUBLE 13.60 £1.20
2¢ 20.40 +1.30 0.60 +0.10
2e 7.54+1.25 13.90 +4.20
3 1.85+0.90 3.80+1.20
4 3.16£1.15 410+1.90
Vanillin 2.19+0.28 5.60 + 0.60
Syringaldehyde 1.45+0.12 9.50 £ 0.30

7E: Results from each assay are expressed as a mean + SD of three independent experiments 43 /il & [ 45 SR Fm R =A
L SEE P+ SD.
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Figure 3. Vanillin derivatives containing 9H-fluorene sulfone scaffolds
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Figure 4. Vanillyl sulfide derivatives
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Figure 5. Vanillin ion structure derivatives
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Figure 6. Vanillin chalcone
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Figure 7. Distribution of MIA PaCa-2 cells in various stages of the cell cycle on treatment with compound 5f at IC50 concen-
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