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Inhibitors of melanogenesis from Euphorbiae Lathyridis Semen
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Abstract — Two diterpenes and one new sucrose isovaleryl ester having inhibitory effects on
melanogenesis in B16 mouse melanoma were isolated from Euphorbiae Lathyridis Semen which
has been used in traditional medicine for cancer, tumors and warts. New sucrose isovaleryl ester
was identified as o-D-glucopyranoside, 3,4,6-tris-O-(3-methyl-1-oxobutyl)-p-D-fructofuranosyl,
2,6-bis(3-methylbutanoate) and two diterpenes were identified as ingenol-20-palmitate and 5,10-
diacetyl-3-benzoyllathyrol(Euphorbia factor L,) from their spectral data.

Key words — Euphorbiae Lathyridis Semen; o-D-glucopyranoside, 3,4,6-tris-O-(3-methyl-1-
oxobutyl)-B-D-fructofuranosyl, 2,6-bis(3-methylbutanoate); ingenol-20-palmitate; 5,10-diacetyl-3-
benzoyllathyrol(Euphorbia factor L,); B16 mouse melanoma; melanogenesis; melanin
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Scheme 1. Extraction and isolation of compounds I, II,
III from Euphorbiae Lathyridis Semen.
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Table 1. *C, 'H-NMR, COSY and HMBC data for compound I (CDCl,)

Atom DEPT "H(ppm) BC(ppm) COSY HMBC(H->C, 10Hz)
1 CH 4.01 70.7 H-2, 11 C2,5
2 CH 3.32 704 H-13 C-1,3,11
Glucose 3 CH 3.93 70.9 H-2, 4 C-1,2,4
4 CH 475 719 H-3,5 C3,6,1
5 CH 5.48 90.2 H-4 C-1,3,4,6
11 CH, 4.54,4.28 62.7 H-1 C-1,2,1
6 Q ; 104.7
7 CH 5.46 755 H-8 C-6,8,10,1'
8 CH 5.45 74.0 H-7,9 C7,9,12, 1
Fructose 9 CH 417 785 H-8, 12 C-6,8,12
10 CH, 3.55 63.6 C6
12 CH, 4.39,4.28 64.1 H-9 cs8,9,1
1 ; 171.9
1725
172.7
Isovalervl 34212
2 CH, X 5 229~217  43.0~427 H-3' C-1,3, 4
3 CH X 5 209~2.05 256~255  H-2,4 C-1,2, 4
4 (CH, X2) X5  10~09  223~222 H-3 C-1,2,3

Table II. °C, '"H-NMR, COSY and HMBC data for Compound IT (CDCL)

Atom DEPT "H(ppm) BC(ppm) COSY HMBCH->C, 10 Hz)

1 CH 5.92(a) 130.3 - C-2,3,4,10,19
2 Q - 138.7 - -
3 CH 4.40(s) 80.6 - C-1,2,4,5,10,19
4 Q - 84.3 - -
5 CH 3.63(s) 73.8 - C-6,7
6 Q - 136.8 - -
7 CH 6.06(d) 1284 H-8 C-5,6,9,14,20
8 CH 4.07(s) 44.1 H-7,14 . C-6,7,9,13,14
9 Q - 206.6 - -

Macrocyclic 10 Q - 72.5 - -
11 CH 2.29 39.8 H-12,18 C-9,10
12 CH, 1.75, 2.27 31.0 H-11,13 C-10,11,13,14,18
13 CH 0.68 23.1 H-12, 14 C-8,16(17)
14 CH 0.95 23.0 H-8,13 C-7,13
15 Q - 23.9 - -

16,17 CH,*2 1.09,1.04 285,154 - C-13, 14, 15, 16(17)
18 CH, 0.95 17.3 H-11 C-10,11,12
19 CH, 1.83 15.4 - C-1,2,3,9,10
20 CH, 4.69, 4.50 66.3 - C-5,6,7,
1 Q - 174.0 - -
2 CH 2.28 34.3 H-3' C-1,3.n
3 CH, 157 24.9 H-2, 4 C1,2,n
4-13'(n) CH, 1.23 29.7,29.1
. 14' CH, 1.23 319
Palmitate 15 CH, 1.23 22.7 H-14' 16

16 CH, 0.85 14.1 H-15' C-14,15'
a OH
b OH

c OH
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Table II1. “C, "H-NMR, COSY and HMBC data for Compound III (CDCl,)

Atom  DEPT "H(ppm) “Cppm) COSY HMBCH->C, 10 Hz)
1 CH,  352(m), 1.70(m) 4805 H-2 C-2,3,4,9,10,19
2 CH 2.35(m) 37.9 H-1,3,19 ?
3 CH 5.82(dd) 80.9 H-2, 4 C-1,10,1"
4 CH 2.90(dd) 52.2 H-3,5 C-5,6,9,10
5 CH 6.21(d) 65.4 H-4 C-4,6,7,10,20,1"
6 Q - 1445 - -
7 CH,  2.10(m), 2.06(m) 34.9 H-8 C-5, 6,8, 14, 20
8 CH,  1.94(m), 1.75(m) 21.6 H-7,14 C-6,14
9 Q - 196.7 - .
Macrocyclic 10 Q - 92.5 - -
11 Q - 134.2 - -
12 CH 6.54(d) 1465 H-13 C9,11,14,18
13 CH 1.41(dd) 285 H-12, 14(¢?) C-11, 14, 16(17)
14 CH 1.16(m) 35.4 H-8, 13 ?
15 Q - 25.3 - -
16,17 CH, 1.17(s) 2.90,16.8 - C-13, 14, 15, 16(17)
18 CH, 1.72(s) 124 H-2 C-9,11,12
19 CH, 0.94(d) 142 - C-1,2,3
20 CH, 5.01(s), 4.78(s) 1154 - C-5,6,7,
R 1 Q - 169.7 - -
2 CH, 2.21(s) 22.0 - C-10,1
1" Q - 166.1 - -
2 Q - 130.1 - -
R2 3 CH, 8.03(d) 129.6 H-4" C-1",3",4", 5"
4 CH*2 7.45(t) 1283 H-3',5" C-1' 2", 4" 5"
5" CH*2 7.57(t) 133.1 H-4" C-3", 4"
R3 1" Q - 170.1 - -
2" CH, 1.93(s) 20.9 - C-5,1"

ne proton signals[8; 2.07, 1H*5, m]} 10 methyl
proton signals[§,, 0.93, 3H*10, m])= 'H-'H COSY
spectrum®l A} isobutyl groupS® B1&%3, 'H-
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/4.28, 4.54/4.281% BIstATE “C-NMR#+ DEPT
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g} 7120] £& dolg] 9o wiw AEES B3 com-
pound Io] a-D-glucopyranoside, 3,4,6-tris-O-(3-me-
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Fig. 3. A. Effects of 0.3% DMSO(A: control), 1 mM Arbutin(B), 5 pg/ml compound I(C), 1 pg/ml compound II(D),
5 pg/ml compound ITI(E) on B16 melanoma. B. Melanin contents in samples in A (n=3).
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