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Inhibitory Effect of Some Natural Polyphenols Isolated from
Euphorbiaceae Plants on Melanogenesis

Jeong Ah Kim, Ji Young Choi, Ae Ryang Son, Sung Hee Park, Guang Hua Xu,
Jong Gu Lee, In Suk Oh, Jin Joon Kim, Hyun Wook Chang,
See Ryun Chung, Tae Soo Jangl, and Seung Ho Lee*

College of Pharmacy, Yeungnam University, Gyongsan 712-749, Korea
'Department of Cosmetics, Sorabol College, Kyongju 780-250, Korea

Abstract — Twenty two polyphenols containing ten gallotannins, seven ellagitannins, two phenylpropanoids and three stilbenes
isolated from the higher plants were tested inhibitory effects on melanogenesis in cultured B-16 mouse melanoma cell lines.
Among the tested samples, 1-desgalloyleugeniin exhibited the most potent inhibitory effect on melanogenesis in cultured cell

lines.
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Compound 1 - Gallic acid(1)'”: 341344 (H,0), mp
270-272°C, IRvEB cm™": 1650 (COO).

Compound 2 — 1-O-galloyl-B-D-glucose(2)'®: 24314
4 (H,0), mp 205°C, [o],”°-21.5° (¢ 0.6, acetone). 'H-
NMR (270 MHz, acetone-dg) 8: 5.68 (1H, d, J=8 Hz, glc-
1), 7.16 (2H, s, galloyl H).

Compound 3 ~ 1,6-Di-O-galloyl-B-D-glucose(3)'"®: F-483]
%373 (H,0), mp 203 —205°C, [a],” -23.0° (¢ 0.6, acetone).
'H-NMR (270 MHz, acetone-d, + D,0) 8: 4.36 (1H, dd,
J=4, 12 Hz, glc-6), 4.60 (1H, dd, J=2, 12 Hz, glc-6), 5.72
(1H, d, J=8 Hz, glc-1), 7.12, 7.16 (each 2H, s, galloyl H).

Compound 4 — 1,2,3-tri-O-galloyl-B-D-glucose(d)'®: 5+
FAFTAGEL, [o],” +32.0° (¢ 0.6, acetone). 'H-NMR
(100 MHz, acetone-dg+ D,0) &: 5.44 (1H, t, J=8 Hz, glc-
2), 5.64 (1H, t, J=8 Hz, glc-3), 6.10 (1H, d, J=8 Hz, glc-
1), 7.02, 7.10, 7.12 (each 2H, s, galloyl H).

Compound 5 — 1,2,6-tri-O-galloyl-B-D-glucose(5)'®: -
237374 (H,0), mp 229 - 232°C, [a],*-85.0° (¢ 0.6,
acetone). 'H-NMR (100 MHz, acetone-d, + D,0) &: 5.28
(1H, t, J=8 Hz, glc-2), 5.98 (1H, d, J=8 Hz, glc-1), 7.08,
7.12, 7.16 (each 2H, s, galloyl H).

Compound 6 — 3,4,6-tri-O-galloyl-D-glucose(6)'”: i 48
TZPED, (o], -77.4° (¢ 1.0, MeOH). 'H-NMR (100
MHz, acetone-dg) 6 : 3.65 (d, J=8 Hz, -glc-2), 3.87 (dd,
J=4, 10 Hz, -glc-2), 400~-4.65 (3H in total, m, glc-5, 6),
4.90 (d, J=8 Hz, -glc-1), 5.30 (d, J=4 Hz, -glc-1), 5.74 (,
J=10 Hz, -glc-3), 7.02, 7.04, 7.05, 7.16, 7.17 (6H in total,
each s, galloyl H).

Compound 7 — 1,2,3,6—Tetra-0-galloyl--D-glucose(7)18):
T3] mp. 198 —200°C, [o],”" + 32.8 (c=0.9,
acetone). 'H-NMR (300 MHz, acetone-d,): 4.61 (1H, brs,
gle-6), 5.49 (1H, t, J=8 Hz, glc-2), 5.68 (1H, t, J=8 Hz,
gle-3), 6.18 (1H, d, J=8 Hz, gle-1), 7.00, 7.07, 7.08, 7.18
(each 2H, s, galloyl H).

Compound 8 - 1,2,3,4,6-penta-O-galloyl-B-D-glucose
(8)"Y: FHAEAFET (0], + 18.0° (¢ 0.8, acetone). 'H-
NMR (100 MHz, acetone-dy): 5.66 (1H, t, /=8 Hz, glc-2),
5.69 (1H, t, J=8 Hz, glc-4), 6.05 (1H, t, J=8 Hz, gic-3),
6.32 (1H, d, J=8 Hz, glc-1), 7.00, 7.03, 7.08, 7.10, 7.16
(each 2H, s, galloyl H).

Compound 9 — 2-O-galloyl-D-galactose(9)™”: TH3}4) &
BEED (o], +68.2° (c 0.9, acetone). 'H-NMR (270
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MHz, acetone-d;+ D,0) d: 3.60 —4.20 (4H in total, m,
gal-3, 4, 5, 6), 474 (d, J=8 Hz, -gal-1), 5.14 (dd, J=4, 10
Hz, -gal-2), 5.16 (dd, J=7, 8 Hz, -gal-2), 5.40 (d, J=4 Hz,
-gal-1), 7.15, 7.19 (each 2H, s, galloyl H).

Compound 10 — 3-O-galloyl quinic acid(10)°™”: &3}
BAFRY (0],7-39.2° (¢ 0.2, H,0). 'H-NMR (270 MHz,
acetone-dg+ D,0) d: 1.80-2.40 (4H in total, m, H-2, 6),
3.85 (1H, dd, J=3, 9 Hz, H-4), 420 (1H, m, H-5), 5.43
(1H, m, H-3), 7.15 (2H, s, galloyl H).

Compound 11 — Acetonylgeraniin(11)*"; -2 2k
(H,0), mp 220—222°C (dec.), [0, -133.0° (¢ 1.0, MeOH).
'H-NMR (100 MHz, acetone-d,) &: 2.19 (3H, s, CH,), 2.97,
3.60 (each 1H, d, J=16 Hz, CH,), 439 (1H, dd, J=10, 12
Hz, glc-6), 4.70 —4.90 (2H in total, m, glc-5, 6), 4.94
(1H, s, DHHDP-1), 546 —6.00 (3H in total, m, glc-2, 3,
4), 6.32 (1H, s, DHHDP-3), 6.58 (1H, br s, glc-1), 6.67,
7.08 (each 1H, s, HHDP-H), 7.18 (2H, s, galloyl H), 7.22
(1H, s, DHHDP-3)).

Compound 12 — Jolkinin(12)*”: w2 29 & Fap
(o] >-55.4° (¢ 0.7, acetone + H,0). '"H-NMR (270 MHz,
acetone-dy+ D,0) o: 2.59 (1H, s, H-3), 3.74 (2H, d, J=5
Hz, H-6), 437 (1H, t, J=5 Hz, H-5"), 445 (1H, dd, J=9,
1 1Hz, glc-6), 4.76 (1H, t, J=11 Hz, glc-6), 4.85 (1H, s,
H-1), 5.05 (1H, t, J=9 Hz, glc-5), 5.17 (1H, d, J=4 Hz,
gle-4), 5.25 (1H, d, J=1 Hz, glc-2), 6.23 (1H, br s, glc-3),
6.37 (1H, s, gle-1), 6.69, 7.02 (each 1H, s, HHDP-H),
6.95 (1H, s, H-3"), 7.15 (2H, s, galloyl H).

Compound 13 — Carpinusin(13)*”: &34 2 2(H,0),
mp 238 —239°C, [o], "+ 34.4° (¢ 1.0, MeOH). 'H-NMR
(270 MHz, acetone-d;) 6: 4.06, 4.12 (1H in total, each d,
J=12 Hz, glc-6), 4.50 —4.80 (1H, m, glc-5), [5.01(d, J=2
Hz), 5.24(s), DHHDP-1], 530 -5.60 (2H in total, m, glc-
2, 4), 608 (1H, m, glc-3), 6.26 (1H, br s, gle-1), [6.27(d,
J=2 Hz), 6.57(s), DHHDP-3], 6.89, 6.91 (each 1H, s,
HHDP-H), 7.18 (2H, s, galloyl H), 7.29 (1H, s, DHHDP-
3.

Compound 14 — Tercatain(14)°”: T2 £ 2(H,0),
[0, >-71.0° (¢ 1.0, MeOH). 'H-NMR (100 MHz, acetone-
dg) 8: 420440 (2H, m, glc-2, 5), 457 (1H, dd, J=4,
13 Hz, glc-6), 4.68 (1H, dd, J=6, 13 Hz, glc-6), 5.00 (1H,
br s, gle-3), 5.80 (1H, d, J=3 Hz, glc-4), 631 (1H, d, J=4
Hz, glc-1), 6.78, 6.88 (cach 1H, s, HHDP-H), 7.18, 7.21
(each 2H, s, galloyl H).

Compound 15 — 1-Desgalloyleugenin(15)>"; @3h954
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FE [0],”*+100.8° (c 1.3, acetone). 'H-NMR (100
MHz, acetone-dy) &: 3.38, 3.87 (each d, J=13 Hz, glc-6),
5.14 (d, J=8 Hz, -glc-1), 5.57 (d, J=4 Hz, -glc-1), 5.60 (t,
J=9 Hz, -glc-3), 5.89 (d, J=10 Hz, -glc-3), 6.51, 6.52,
6.67 (2H in total, each s, HHDP-H), 6.97, 7.02, 7.08,
7.09 (4H in total, each s, galloyl H).

Compound 16 — Helioscopin B(16)™: 1  E-2HH,0),
mp 259 - 261°C, [y +45.7° (c 0.4, acetone). 'H-NMR
(270 MHz, acetone-dg+ D,0) 8 : 2.26 (iH, d, J=19 Hz,
ela-3), 3.14 (1H, dd, J=2, 19 Hz, ¢la-3), 4.00 (1H, dd,
J=5, 10 Hz, glc-6), 4.35-4.37 (4H in total m, ela-4", 5",
6"), 5.04 (1H, br d, J=3 Hz, gic-3), 5.39 (IH, d, J=5 Hz,
gle-2), 5.72 (1H, d, J=2 Hz, ela-1), 6.35 (1H, br d, J=3
Hz, glc-4), 6.68 (1H, d, J=5 Hz, glc-1), 7.10, 7.23, 7.25
(each 2H, s, galloyl H), 7.32 (1H, s, ela-3").

Compound 17 — Excoecarianin(17)"; S 5%-H J &2
folp2 +12.2° (¢ 0.9, acetone). 'H-NMR (270 MHz, acetone-
dg+D,0) 0: [4.16, 434 (each 1H, dd, J=7, 10 Hz), 453,
4.60 (3H in total, m), 4.72 (1H, dd, J=9, 10 Hz), glc-5,
5, 6, 6, 4.92 (d, J=2 Hz, DHHDP-1), 5.12 (1H, br s,
glc-39, 5.15 (s, DHHDP-1), 5.28 (1H, d, /=3 Hz, glc-2)),
(5.35 (d, J=4 Hz), 5.45(s), 5.54— 5.57 (m), 3H in total,
glc-2, 3, 41, 5.75 (1H, d, J=3 Hz, glc-4"), 6.24 (d, /=2 Hz,
DHHDP-3), 6.40 (1H, d, J=4 Hz, glc-1', 6.53 (s, DHHDP-
3), 6.54 (1H, d, J=6 Hz, glc-1), 6.40, 6.79, 7.00, 7.07,
7.12 (each 1H, s, HHDP and val H), 7.02, 7.15, 7.16
(each 2H, s, galloyl H), 7.20, 7.26 (each s, DHHDP-3").

Compound 18 — Coniferaldehyde(18)*”: 'H-NMR (250
MHz, DMSO-d;) : 89.70 (1H, s, aldehyde-H), 7.55 (1H,
d, J=16.0 Hz, H-7), 7.30 (1H, d, J=1.5 Hz, H-2), 7.15
(1H, dd, J=1.5, 8.0 Hz, H-6), 6.80 (1H, d, J=8.0 Hz, H-
5), 6.75 (1H, d, J=16.0 Hz, H-8), 3.85 (3H, s, OCH,).

Compound 19 — Methyl 3,4-dihydroxycinnamate(19)°":
'H-NMR (250 MHz, acetone-dy) : §7.55 (1H, d, J=16.0
Hz, H-7), 7.30 (1H, d, J=1.5 Hz, H-2), 7.15 (1H, dd,
J=1.5, 8.0 Hz, H-6), 6.85 (1H, d, J=8.0 Hz, H-5), 6.70
(1H, d, J=16.0 Hz, H-8), 3.90 (3H, s, COOCH,).

Compound 20 — Rhapontigenin(20)"”: ¥ 2 X A}7 74
(MeOH/H,0) 'H-NMR (250 MHz, DMSO-d,) : 57.00(1H,
d, J=1.5 Hz, H-2', 6.96 (1H, dd, J=1.5, 9.0 Hz, H-6"),
6.92 (1H, d, J=8.0 Hz, H-5"), 991, 6.62 (each 1H, d,
J=16 Hz, olefinic H), 6.38 (2H, d, J=2.0 Hz, H-2,6), 6.12
(1H, m, H4), 3.78 (3H, s, OCH,).

Compound 21 — Rhaponticin(21)*”: B340 41724

Kor. J. Pharmacogn.

(MeOH), 'H-NMR (250 MHz, DMSO-dy) : §7.02 (1H, d,
J=1.5 Hz, H-2"), 6.97 (1H, dd, J=1.5, 9.0 Hz, H-H-6"),
6.72 (1H, d, J=8.0 Hz, H-5"), 7.04, 6.84 (each 1H, d,
J=16 Hz, olefinic H), 6.72, 6.57 (each 1H, br s, H-2,6),
6.34 (1H, m, H-4), 430 (1H, d, J=7.0 Hz, aromatic H),
378 (3H, s, OCH,), 32-39 (5H in total, m, glc-H).

Compound 22 — Viniferin(22)”®: 934 #7439 £,
'H.NMR (250 MHz, acetone-dg) : Unit I §3.97 (1H, br s,
H-3), 5.99 (1H, d, J=1.8 Hz, H-5), 6.08 (lh, br s, H-2),
6.22 (1H, d, J=1.8 Hz, H-7), 6.72 (2H, d, J=8.5 Hz, H-
3'5%, 7.03 (2H, d, J=8.5 Hz, H-26), Unit II §4.71 (1H,
d, /=9.5 Hz, H-3), 5.95 (IH, d, J=9.5 Hz, H-2), 6.26 (1H,
d, J=1.8 Hz, H-7), 6.72 (1H, d, J=1.8 Hz, H-5), 6.77 (H,
d, J=8.5 Hz, H-3'5), 722 (2H, d, J=8.5 Hz, H-2'6', Unit
I 54.62 (1H, d, J=6.5 Hz, H-3), 490 (1H, d, J=6.5 Hz,
H-2), 622 (1H, d, J=1.8 Hz, H-7), 6.60 (1H, d, J=1.8 Hz,
H-5), 6.79 (2H, d, J=8.5 Hz, H-3'5), 7.05 (2H, d, J=8.5
Hz, H-2'6).
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Table L Inhibitory effects of some natural products on the melanogenesis in B-16 mouse melanoma cell lines in vitro

Inhibition rate (%)

Compound name Source
10 pg/ml 30 ug/ml

Gallic acid(1) - - EH, EJ
1-O-Galloyl-B-D-glucose(2) - 10 EH, EJ
1,6-Di-O-galloyl-B-D-glucose(3) - - EH
1,2,3-Tri-O-galloyl-B-D-glucose(4) - 20 EH
1,2,6-Tri-O-galloyl-B-D-glucose(5) - 20 EH, EJ
3,4,6-Tri-O-galloyl-D-glucose(6) 10 40 EH
1,2,3,6-Tetra-O-galloyl-B-D-glucose(7) - 30 EH, EJ
1,2,3,4,6-Penta-O-galloyl-B-D-glucose(8) 20 30 EH, EJ
2-0O-Galloyl-D-galactose(9) - - EH
3-O-Galloylquinic acid(10) - - EH
Acetonylgeraniin(11) - - EH, EJ
Jolkinin(12) 10 Death EJj
Carpinusin(13) - - EJ
Tercatain(14) - — EH
1-Desgalloyleugeniin(15) 20 60 EH
Helioscopin B(16) - - EH
Excoecarianin(17) - 10 EJ
Coniferaldehyde(18) - 20 CcC
Methyl 3,4-dihydroxycinnamate(19) 40 Death CC
Rhapontigenin(20) - - RP
Rhaponticin(21) - - RP
o-Viniferin(22) - 20 CH
Kojic acid 10 40

EH: Euphorbia helioscopia, EJ: Euphorbia jolkinii, CC: Cinnamomum cassia, RP: Rheum palmatum, CH: Carex humilis
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Fig. 1. Structures of tested compounds isolated from the natural resources.
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