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Basic study of the possibility of newly synthesized 3-styrylchromone derivatives
as therapeutic drugs for oral cancer
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The anticancer drug doxorubicin (DXR) was found to induce apoptosis in
keratinocytes, and many other anticancer drugs showed high keratinocyte toxicity. QSAR analysis of
10 new groups (156 compounds in total) showed that most of the chromone derivatives gave high
tumor-specificity, and the compound 5c belonging to 2-(N-cyclicamino) chromone has low keratinocyte
toxicity and, more interestingly, it did not induce apoptosis. The present study suggested that an
anticancer agent with few side effects can be manufactured from substances without
apoptosis-inducing activity. Chromone derivative showed higher cytotoxicity against hepatocellular
carcinoma cell line as compared with rat primary cultured hepatocyte, and inhibited the CYP3A4 and
P-gp, suggesting the application to digestive cancer.
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CCso (M)
Human oral squamous cell Human mesenchymal Human epithelial

carcinoma cell lines normal oral cells normal oral cells S
Group Most active compd.  Ca9-22 HSC-2 HSC-3 HSC-4 mean HGF HPLF HPC mean HOK HGFP mean Epi Me Epi Epi Apoptosis
A) (B) (C) (BIA) C/A  induction
Phenypropanoid amides [1-12] 3 79 94 89 227 122 >400 >400 334 >378 >3.1
Piperic acid-amides [1-12] 8 38 51 131 80 75 >800 >800 >800 >800 >10.7
3-Styrylchromones [1-15] 11 21 1.0 3.6 12 20 67 74 272 138 19 >800 >410 69.0 >205.0
3-Styryl-2H-chromenes [1-16] 12 35 15 5.5 83 47 400 41 400 280 >400 >400 >400 sl >85.1
Oleoylamide [1-18] 8 20 02 01 02 06 2 18 9 10 3 0o 1 155 2.3
3-Flavenes [1-10] 8 52 920 82 69 73 384 364 295 348 104 22 63 4.7 0.9
3-Benzylidenechromanones [1-17] 15 32 113 7.3 >400 >400 >400 4 3 4 >55.2 0.5
Chalcones [1-15] 15 4.2 6.6 39 <31 <44 23 50 41 38 >8.6
Piperic acid esters [1-11] 4 55 276 216 134 17.0 118 151 138 136 8.0
Aurones [1-17] 7 36.5 57.2 30.5 41.4 >400 >400 >400 >400 >9.7
2-Azolylchromones [1-24] 6c 16 13 15 36 35 36 24.1
Cinnamic acid phenetyl esters [1-10] 9 134 107 43 56 85 153 173 270 199 23.4
Furo[2,3-b]Jchromones [1-12] 5b 138 27.7 70.1 37.2 185 273 324 261 7.0
2-(N-Cyclicamino)chromone [1-15] 5c 91 60 37 31 55 244 >400 >400 >348 356 355,7 63.4 65.2 =<
3-(N-Cyclicamino)chromone [1-15] 3a 460 20.0 367 263 323 390 >400 >400 >397 >400 >400 12.3 >12.4 =<
Pyrano[4,3-b]Jchromones [1-20] 16 47 53 50 247 233 240 20 20 47.8 4.1 >
Total 239 compounds tested
5-FU 197 282 30 16 131 >1000 >1000 >1000 1000 370 23 197 >7.6 5
DXR 0 0 0 0 0 5 8 6 6 1 0 0 35.4 22
Melphalan 24 9 9 9 12 157 187 153 165 13.3 0.3
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Descriptor Descriptor Descriptor Descriptor
b_double Double bond Mor22m 3D shape CATS3D_12_LL Lipophilicity R8s 3D shape, size and electric state
SlogP_VSA2 Size and lipophilicity GCUT_SLOGP_1 Topological shape VE3sign_G 3D shape HATS7i 3D shape, size and ionization potential
rsynth Synthetic feasibility ~Morl7v 3D shape and size J_D/Dt Shape HATS3i 3D shape, size and ionization potential
std_dim3 Shape Morl7m 3D shape and size FCASA- Shape and negative charge HATS3u 3D shape and size
b_rotR Flexibility CATS3D_11_LL Lipophilicity HATS7u 3D shape and size

E_str Bond stretch Chi_G/D 3D shape Mor10i 3D shape and ionization potential
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