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Abstract — From the heartwood of Rhus vernicifiua, four known flavonoids (1-4) were isolated
along with an unknown one (5). Compounds 1-4 were identified to be garbanzol, sulfuretin, fisetin
and fustin by NMR data. NMR data of 1-4 were fully assigned by the aids of 2D-NMR spectra.
Among these compounds, only sulfuretin had significant cytotoxic and antioxidant ability at high
concentrations. In addition, it seems likely that the 5-hydroxy-lacking flavonoids could not influ-
ence on the activity of laccase with cofactor of cupric cation, which catalyzes oxidative coupling

reaction, in this plant.
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Table II. ®*C-NMR spectral data of flavonoids (1-4) iso-
lated from R. verniciflua (125 MHz, DMSO-d,)

#C Garbanzol Sulfuretin  Fisetin Fustin
) 2) 3) @)
2 84.5 111.9 145.0 83.5
3 73.6 147.9 137.1 726

4 193.6 181.7 171.9 1924

5 129.0 124.5 126.4 128.7*
6 1119 111.9 114.9* 110.1
7 163.9 166.1 162.2 162.8
8 113.3 98.3 101.9 112.1

9 165.8 1674 156.2 164.7
10 103.5 113.2 114.2 102.4

1 129.8 1234 1225 128.3*
2 130.6 116.0 115.5 115.1
3 115.9 145.6 145.0 144.9
4 158.8 148.0 147.8 145.6
5 115.9 117.9 114.6* 1153

6 130.6 125.7 119.6 1194

*Values may be interchangeable in the same column.
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Table 1. '"H-NMR spectral data of flavonoids isolated from R. verniciflua (500 MHz, DMSO-dy)

#H Garbanzol (1) Sulfuretin (2) Fisetin (3) Fustin (4)

H-2 5.04(1H,d,J=11.5)* 6.64 (1H, s, - 497 (1H, 4, J=11.3)

H-3 449(1H,d,]J=11.5) - - 4.41 (1H, dd, J=5.5, 11.3)
3-OH 548 (1H, br. s) - 9.06 (1H,s) 5.47 (1H, d, J=5.5)

H-4 - -

H5 7.64(1H,d, J=8.7) 7.62 (H, d,J=8.5)
H-6 6.53(1H,dd,J=2.2,8.7)
H-8 6.30(1H,d,]=2.2) 6.75 (1H, d,J=1.7)
H-2 732(H,d,]J=8.5) 6.84 (1H, d,J=8.2)
H-3 6.78(1H, d, J=85) -

H-5 6.78 (1H, d,]=8.5) 745 (1H, d, J=1.9)
H-6 7.32(1H,4,]=8.5)

6.71 (1H, dd, J=1.7, 8.5)

7.25(1H, dd,]=2.0, 8.2)

7.92 (1H, d, J]=9.3) 7.64 (1H, d,]=8.7)
6.90 (1H, dd, J=2.0,9.3) 6.53 (1H, dd, J=8.7,2.2)
6.90 (1H, d,]=2.0) 6.30 (1H, 4,J=2.1)
7.69 (1H, d, J=2.1) 6.89 (1H, d,J=1.8)
6.88 (1H, d, J=8.4) 6.75(1H, d,]=7.0)
7.54 (1H, dd,J=84,2.1) 6.76 (1H, dd, J=1.8, 7.0}

*Unit of J value is Hz.
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Fig. 1. Structures of flavonoids isolated from the
heartwood of R. verniciflua.
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Table III. UV absorption spectral bands of flavonoids isolated from Rhus verniciflua heartwood in MeOH solvent and
shift reagent-additive MeOH solvent.

. Band I Band II Other band
Compound Solvent & shift reagent
nm (log &)
Garbanzol (1) MeOH 312 (3.67) 277 (4.00) 230 (4.20, sh)
MeOH+NaOH 333 (4.20) 300 (3.88, sh) 248 (4.24, sh)
MeOH+AICI, 312 (3.67) 277 (4.00) 230 (4.18, sh)
MeOH+AICL+HCI 312 (3.67) 277 (4.00) 230 (4.18, sh)
MeOH+NaOAc 324 (3.84) 276 (3.90) 230 (4.20, sh)
MeOH+NaOAc+H,BO, 312 (3.71) 276 (3.99) 229 (4.26)
Sufuretin (3) MeOH 394 (4.20) 277 (4.08) 213 (4.35)
MeOH +NaOH 455 (4.31) 333 4.16) 214 (4.43)
MeOH+AICI, 439 (4.04) 283 (4.04) 213 (4.34)
MeOH +AICL,+HCl 397 (4.15) 275 (4.01) 214 (4.27)
MeOH+NaOAc 405 (4.24) 277 (3.97) 214 (4.40)
MeOH+NaOAc+H,BO, 425 (4.21) 283 (4.08) 214 (4.42)
Fustin (4) MeOH 312 (3.70, sh) 279 (4.20) 214 (441)
MeOH+NaOH 330 (4.41) 299 (4.12, sh) 216 (4.48)
MeOH+AICIL, 312 (4.25) 280 (4.17) 214 (4.44)
MeOH+AICl,+HCI 312 (4.25) 280 (4.17) 214 (4.44)
MeOH +NaOAc 322 (4.09) 281 (4.11) 215 (4.44)
MeOH +NaOAc+H,BO, 312 (3.69) 281 (4.20) 215 (4.50)
- (not tested)

Shift reagent: MeOH (2M-NaOH); HCI (3.6%-HC); AICY, (5%-AICL,); Powdered NaOAc and H,BO, were used.
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Table IV. Cytotoxic activities of the flavonoids of R. ver-
niciflua on cell growth

IC,,'(LLg/ml)
Compound Primary
HL-60 HepG2 hepatocyte

Garbanzol (1) >300 >300 >300
Sulfuretin (2) 82.5 84.9 >300
Fisetin (3) >300 81.9 >300
Fustin (4) >300 >300 >300
Unknown

flavonoid (5) >300 >300 >300
Cisplatin 5.3 93.6 39.5

°IC,, is defined as the concentration which resulted in a
50% decrease in cell number. The values represent the
mean of three independent experiments.

A Z 2 HepG2)o X 22k IC, X7t 82.54 ug/ml,
84.94 ug/mlé] F=olM VERoH fisetin®] 750l
B I EFAM T IC X7F 81.94 pg/mlolls] &2
HAoh e RE-S AERES YeEpIA E319
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