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Isolation of Melanin Biosynthesis Inhibitory Compounds from the Roots
of Asarum sieboldii

Eun Hyang Choi, Ji Young Choi, Jong Gu Lee, Joon Seok Oh, Dong Chun Kim,
Hee Sang Lee, Jong Keun Son, Son Ae Ryangl, Jeong Ah Kim and Seung Ho Lee*
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Abstract — Eight compounds were isolated from the roots of Asarum sieboldii and their structures were identified as (+)-car-
3-ene-2,5-dione (1), (-)-asarinin (2), (-)-sesamin (3), eucarvone (4), methyleugenol (5), y-asarone (6), pellitorine (7) and asarinol
A (8) by analysis of spectral data. Among them, (-)-asarinin (2) showed the most potent inhibitory effect on melanogenesis,

with inhibition rate of 66%.
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MAle FHWe- 3 Aristolochiaceae)?] 2] &2 USF2E
Asarum heterotropoides F. Mackawa var. mandshuricum F.
Maekawa == 52 E Asarum sieboldii F. Maekawa 2]
Welg okgaitt. Ale)

asarylketone, cineol, safrole, limonene, eucarvone

Ao 2= A2 methyleugenol,
(azulene), elemicin, kakuol, 1,8-cineol, y-asarone 55 &
3}, N-isobutyl-2,4,8,10-dodecatetraenamide, pellitorine &
9] acidamide, (-)-asarinin, xanthoxylol, sesamin 5 <] lignan
AlY, aristolochic acid , aristolactam , higenamine 5 <]
alkaloid7} 912.™, 7]€} 3,4,5-trimethoxytoluene, 2,3,5-
trimethoxytoluene®] R =0} Ack) Ajale] FEE2 54,
A, 2E, wavk, 39S, HI AN, A2,
FAES etk Bu8w g

o17ke] w4 A7ZES- carotene, melanin, hemoglobin 5<]
AZrof| ofgl] AAEM o] F melanin®] 7 835 AT
ke o2 A Atk Melaning #H9)A 0 2 HE ¥
7} &4EE AL A PVsled 2 98 she v P
A S SAS, F270, =04 AW T4 9
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o] EA3l= melanocyte W] 427]#2] melanosomeol| A A3
M E ). Tyrosine HWehd Aol A tyrosinasedl] ]3]
DOPA7} =22, T}A] o] &40 2|a] DOPAquinone® & AF
ShEtE 1 3 cysteine S5 glutathione®] o] of Fof w2}
DOPAquinone®] DOPAchrome, 5,6-dihydroxyindole, indole-
5,6-quinone TAIE A S e A0S UE} Gz
%82 9] eumelanin®] A4, cysteinylIDOPA, alanyl-
hydroxy-benzothiazineS 713 3 = A8 el &
Ze] 718-d9] pheomelanin 52| melanin® 2 FAJETH A
WA 0 2 melanin®] 2} - eumelaning 71271tk
A7 AAENA 2% melanin A4 A EE=Z

Zzol|A 2% formononetin, glabrene, glabridin,
10)

R
R

L

glabrol, ’ FS&%°] Aspergillus oryzae2] secondary
metabolite] kojic acid,'” $-HF-2A] Uvae Ursi Folium®)
arbutin,'? 2 1] 9] oxyresveratrol, dihydromoriin, arto-
carbene, 4-prenyloxyresveratrol” 5] 2it}.

%2 melanocyte WollA412] melanin 24> AYAbel] Zolsi=
1A} & tyrosinase”¥-wF o}1] 2} dopachrome conversion
factor,"” blocking factor of tyrosinase 52] melanin A <
237 WA= oJA|sk= 214}, prostaglandin (PG),"” Interferon

(INF),'® B melanocyte stimulating hormone (MSH),'"*®
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MSH receptor activity} vitamin D3_19) histamine, gene
expressionel] #oak= 9120 5 ofF] 7] Exdgk 2915
s RPEci= Ao ¥ el w2t melanocytedlA] melanin
AWAE THH R AAlsle= =29 /ido] 845 Tt

ArAE MAERTE vl H7HE o8 &
Ue =EE JNESA St MaleRRE EEh AAdE
A =9 3k B-16 mouse melanoma cell lines®l] A 2]
melanin 44 A &35 HEsIY 2 A4S B

e 2

HEME - AE2 AR ARl Hele 20060 2¥0]
AN P EdA sk, AE7Ee] 78S wot A
B3R, EE2 2 A7 B Folrh

7171 & A|eF - §% 2 Fisher-Johns®] Melting Point
Apparatusg A8t S OH, RE= HAYSHA] 222
o}, AZF =+ JASCO<2] DIP-1000 (digital polarimeter,
Tokyo, Japan)g ARE-3FL, Ak $-8% 5782 Pharm-
acia®] Ultrospec & AF&3}% T} Fraction collector=
Advantec®] SF-1602 AF&3}3i Tt NMR-& Burker 250
MHz (DMX 250y& AR&-ste] SA4sii o, 2Flr=2
ZE tetramethylsilane (TMS)E AH8-3}91 3%, chemical shift
value= part per million (ppm) 912 ARSI TE = 2
column chromatography8- &= A|2F8- 15-& ARS8,
TLC plate= Merck silica gel 60 Fys,, RP-18 60 F,5, 5 A}
4319t} Column chromatography-8- silica gel> Merck2]
silica gel (70~230 meshys AFE-3I3ATE 2AAISES vanillin-
sufuric acid A|9FS AE-3129T}. B-16 mouse melanoma cell
linesell A 9] Wepd S H7lshe A3 ARE AJF 2
7171 0.5 N hyperchloric acid, cold ethanol ether (3:1), 1
N NaOH solution, hemacytometer, microcentrifuge, UV/
VIS spectrophotometer, B-16 melanoma cell lines®]t}.

B-16 melanoma cell linesOlA2] D[4 & HI} — B-
16 mouse melanoma cell linesS EMEM (10% fetal FCS)
WA E ARE-3F] T-75 culture flaskollA] confluenceZ} 2w
7}A] wje¥ate] Culture disholl cell numberZ}t 1x10%dish ©]
o] E=E seeding 3+ T 14 7F vl TE 2 Fof] A
$E2 S working concentration®] 1008] ©]/Fo 2 A =3}
o 0.5% DMSO %= ethanol 52| &vliol] =521 & H7}st
o] 197k wigFstsdnt. v & wekst & Al £48 H7t
332, IBMX (3-isobutyl-1-methylxanthine)& 1 uMe] ==
= A7t 2947k O wioFet § A depde = 4
2FElaTh. MRS B Z trypsin-EDTA (0.25/0.02%) &4
I mlZ *2]3F F ol microcentrifuge tube®l &7 12,000
pme R 5% YA e ¥ A S HEa §teR
control} BT FAES 1 mle] S5l suspension
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Azl & dE)7)e) Ho|71E 28] wHEsk & HFFEoT 0.
Neo| E%== 70% perchloric acidS 37}l %7+ 4o
o] WFX]&IATE. 12,000 pmOE 557+ QAR A7 3
TAS W2 @ 3 0.5N perchloric acidZ 23] HH=-
S}3L cold ethanol/ether (3:1)E 23] WS FZ31 F ethyl
ether? F=3l AZAZTH 2 AZE<] 1N NaOH £
1 mke A7FeE & 5E7F B =2olA] Agsie] Wapds =
¢l ©}& 405 nmo|A] ELISA reader® $3=E& 743l
controlz} W] w33},

EMEEO| th2| - AlAl 6 kgS methanol (MeOH)Z 73
2ol|A 594 33] WHE FEsle], FENE Bof 19t w5
Sk A3} 564 g2 extracts: FAUTE MeOH F&E2 75
o] FEAZ)L S| CH,CL, (MO)Z 715}

b
Fo RIS 242 33 WY AN 5 4

ox M g,

d

HA MC 8 (298 g)= A& 9cm?l columnl silica
gelZ 65 cm A9, n-hexaneS FEAIA IS L3
AHZ THE & AR5 E loading3l At ol 5o Z2E n-
hexanedl] th3h EtOAce] HI&S 5% TR F7HA7]E 7]
+718EE o] 5E EAIA, £ 194 £9 205 43U
o). o] FAolA 3 8, #F) 10, £ 132 MeOHZ A4
A3t comp. 1 (3.95 g), comp. 2 (8.52 g), comp. 3 (2.17
o) we BAsHA

Qo] B3 F 53 4 (7.82 )= silica gel 40 cm A& A
& 6cm® column®l| loadingdlSIt}. o5 32 WA n-hexane
OS2 columng ¥E3FAZ] & p-hexanel tjek MCE 0, 30,
50%O 2 FEAIA, B8 41478 A3} o] T I
4-6 (900 mg)E MC/n-hexane 60%=E ©] 5422 3 Prep.
TLCE AAI31 comp. 4 (36.2 mg)E E2] AASIAT).

3 6 (19.0 g)oll tIsiA = silica gelol| sampleS S2A]
A silica gelZ 35cm YA = A& 8em® columnol]
loadingsFATh WA n-hexane® 2 columns XE3HAZ] - p-
hexanedl] T3k MCE: 0, 20, 50, 60, 100%=2-2 FEA1A
B 6-1~6-52 AUt 2 F 629014 comp. 5 (4.40 )=
2] AASAT

9 7 (821 g2 AF 7emQ! column®l silica gelS 40
cm A-F-3L p-hexanes: FEAIA 874S FAsH AHIE v
E 3 AEE silica gelol] &A1) sample loadingdFSiTh.
2 & p-hexaneo] ™3k chloroform< 0, 20, 30, 50, 70,
100%T 2 FEAIA 8 7-1~7-75 At ©] 5 19
7-4 (423 9)= A& 5cem®l column®l silica gelZ 40 cm |
F3L n-hexaneS FEAA IS #UsH v AR
£ loadingd}ITth L ¥ EtOAc:n-hexane=15:85 ©|&4<
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FEAA Y 7-4-1~7-4-45 QA 2 F £ 742
2.11 g9 A& 5cem?! column®] silica gelZ 36 cm -3
n-hexaneS FEAIA 2GS HU3H TR £ silica gelol
E2AZ] NBEZ loadingdlAT. 2 ¥ MC:n-hexane= 15:85
ol TS FEAA B 7-4-2-1~7-4-23& A9eH, 1 F
13 7-4225 #2] AAE comp. 6 (397 mgyS AUt

5 15 (6.65 g)< silica geloll samples S2AA A&
5 cme] silica gel2 45 cm 2 Z column®l] loadingd}A Tt
WA p-hexaneS FrEAIA NS FYg JHIE v &
EtOAc:n-hexane=15:85 ©157d& FEAIA 8 15-1~15-
S ARt} o] = E3F 15-45 chloroform A slollA] A
ZA7Q31o] comp. 7 (675 mg)= AUk

5 19 (6.122)E A& 7em] columrdl silica gelE 40
cm 3L n-hexanes FEAIA IF3S Fds JEIZ qF
£ $ AR E silica geldll S2A1A loadingdlAt). o573
S n-hexane 100%14] EtOAce] HIE-E 5% =oi71= 7]
=7182E ARt FEAIA 28 19-1~1945 AU
2 % 192914 comp. 8 (145 mg)yS H-2] HASATH

Compound 1. (+)-Car-3-ene-2,5-dione : Pale yellow
needle; mp 93-94°C; 'H-NMR (250 MHz, CDCl,) : 6 1.32
(3H, s, 8'-CH,), 1.33 (3H, s, 9°-CH,), 1.98 (3H, 10-CH,),
2.33 (2H, m, H-6, H-1), 6.50 (1H, m, H-4); "C-NMR (63
MHz, CDCL,) : § 15.8 (C-8"), 16.6 (C-9"), 29.5 (C-10),
34.0 (C-7), 394 (C-6), 40.2 (C-1), 138.0 (C-4), 150.4 (C-3),
194.8 (C-2**), 195.4 (C-S**), T may be interchanged.

Compound 2. (-)-Asarinin : White needle, mp 118°C;
[a]® -116.2 (c=0.30, CHCL,); 'H-NMR (250 MHz,
CDCL,) : & 2.87 (1H, m, H-1), 3.30 (2H, m, H-5, H-4B),
3.83 (2H, m, H-8a, H-4a), 4.07 (1H, d, J=9.5 Hz, H-8B),
437 (1H, d, J=7.2 Hz, H-2), 4.81 (1H, d, J=5.3 Hz, H-
6), 5.94 (2H, s, -OCH,0-), 5.95 (2H, s, -OCH,0-), 6.75-
6.87 (6H, m, H-2", H-2, H-5", H-5, H-6", H-6); "C-NMR
(63 MHz, CDCL) : & 50.1 (C-1), 54.6 (C-5), 69.6 (C-8),
70.8 (C-4), 81.9 (C-2), 87.6 (C-6), 100.9 (-OCH,0-), 101.0
(-OCH,0-), 106.3 (C-2"), 106.5 (C-2), 108.1 (C-5, C-5),
118.6 (C-6"), 119.6 (C-6), 132.1 (C-1"), 135.0 (C-1), 146.5
(C-3"), 147.1 (C-4), 147.5 (C-4"), 147.9 (C-3)

Compound 3. (-)-Sesamin : Light green needles; mp
118°C; [aly -592 (¢=0.05, CHCL,); 'H-NMR (250 MHz,
CDCL,) : d 3.05 (2H, m, H-la, H-5a), 3.88 (2H, dd,
J=92, 3.3 Hz, H-4B, H-8B), 4.24 (2H, m, H-4a, H-8av),
472 (2H, d, J=4.0 Hz, H-2B, H-6B), 5.95 (4H, s, 2x -
OCH,0-), 6.76-6.85 (H-5", H-5, H-6", H-6, H-2", H-2);
BC-NMR (63 MHz, CDCl,) : 8 54.3 (C-1, C-5), 71.6 (C-
4, C-8), 85.7 (C-2, C-6), 101.0 (2x -OCH,0-), 106.4 (C-
2’, C-2), 108.1 (C-5", C-5), 119.3 (C-6", C-6), 135.0 (C-
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1, C-1), 147.0 (C4", C-4), 148.0 (C-3’, C-3)

Compound 4. Eucarvone : Yellow oil with odour
resembling menthone; bp : 82.5~84°C; 'H-NMR (250
MHz, CDCly) : 8§ 1.02 (6H, s, 6-CH,), 1.87 (3H, s, 2-
CH,), 2.61 (2H, s, H-7), 5.70 (1H, dd, J=11.5, 8.0 Hz, H-
4), 591 (I1H, d, J=11.5Hz, H-5), 6.42 (1H, d, J=8.0 Hz,
H-3); "C-NMR (63 MHz, CDCL,) : & 20.4 (2-CH,), 27.2
(6-CH;), 27.4 (6-CH;), 32.3 (C-6), 54.4 (C-7), 122.5 (C-
4), 134.4 (C-3), 138.6 (C-2), 149.2 (C-5), 200.8 (C-1)

Compound 5. Methyleugenol : Clear oil; 'H-NMR (250
MHz, acetone-d,) : 6 3.31 (2H, d, J=6.6 Hz, H-1"), 3.75
(3H, s, 4-OCH,), 3.76 (3H, s, 3-OCH,), 5.08 (2H, m, H-
37), 593 (1H, m, H-2"), 6.68-6.86 (3H, m, aromatic
protons); PC-NMR (63 MHz, acetone-d,) : 6 39.9 (C-1),
55.5 (4-OCH,;), 55.7 (3-OCH,), 112.4 (C-5), 112.9 (C-2),
115.1 (C-3%), 120.7 (C-6), 133.0 (C-1), 138.5 (C-2"), 148.3
(C-4), 1499 (C-3)

Compound 6. y-Asarone : Oil. mp 25 ; 'H-NMR (250
MHz, CDCly) : & 3.31 (2H, d, J=36.4 Hz, H-1"), 3.78
(3H, s, 5-OCH,), 3.81 (3H, s, 4-OCH;), 3.86 (3H, s, 2-
OCH,), 5.04 (2H. m, H-3"), 5.95 (1H, m, H-2"), 6.51 (1H,
s, H-3), 6.67 (1H, s, H-6); "C-NMR (63 MHz, CDCL,) : &
33.6 (C-17), 56.2 (2-OCH,), 56.5 (4-OCH,;), 56.6 (5-
OCH,), 97.8 (C-3), 113.8 (C-6), 1152 (C-37), 119.9 (C-1),
137.3 (C-2"), 1429 (C-5), 147.8 (C-4), 151.2 (C-2)

Compound 7. Pellitorine : Needles, mp 69 ; 'H-NMR
(250 MHz, CDCL,) : 8 0.91 (3H, s, H-10), 0.93 (3H, s,
H-3%), 0.96 (3H, s, H-4"), 1.32 (4H, m, H-8, H-9), 1.44
(2H, m, H-7), 1.82 (1H, m, H-2"), 2.18 (2H, dd, J=12.5,
6.2 Hz, H-6), 3.18 (2H, t, J=12.9, 6.57 Hz, H-1"), 5.58
(NH, br s), 5.18 (1H, d, /=15.0 Hz, H-2), 6.17 (1H, m,
H-4), 7.20 (1H, m, H-3); "C-NMR (63 MHz, CDCL,) : &
14.4 (C-10), 20.5 (C-3, C-4"), 22.9 (C-9), 28.9 (C-7),
29.0 (C-2"), 31.8 (C-8), 33.3 (C-6), 47.3 (C-17), 122.0 (C-
2), 128.6 (C-4), 141.8 (C-3), 143.8 (C-5), 166.9 (C-1)

Compound 8. (+)-Asarinol A : Needles. mp 80~82°C;
[aly 0 (c=0.56, CHCL,); '"H-NMR (250 MHz, acetone-
dy) : 8 1.02 (3H, s, 9-CH,), 1.18 (3H, s, 8-CH;), 1.65
(2H, H-1, H-6), 1.70 (3H, 10-CH,), 4.28 (1H, H-5), 6.50
(1H, H-4); "C-NMR (63 MHz, acetone-d,) : & 14.2 (C-9),
15.5 (C-10), 24.3 (C-7), 28.4 (C-8), 34.1 (C-1), 36.7 (C-
6), 61.4 (C-5), 136.0 (C-3), 142.9 (C-4), 195.1 (C-2)
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ZA4s7] flste 2 HAPs ANl 24 A=rkE e
5 AAsle 22 e 29 % 8% stEs #
g, +Z5 gAY, 7t 35E29 B-16 mouse
melanoma cell linesll412] melanin A4 A 35 =74
sttt

Compound 1-> A3+ =4 &) 3427 (MeOH)2 =
vanillin sulfuric acid A]2Fol] ©]3le] Hepi o7 HRAE T},
'H-NMR spectrum®l| 4] & 1.32, 133914 270 9] singlet
methyl signal®] 2=, § 1.98914 3 712 vinyl
methyl group®l| 31Q3l= signale] FHZE AT} § 2.33904
27112] methine proton signalo] A=, § 6.500141 vinyl
protonS &8 2= 21Utk PC-NMR spectrumell#] & 15.8,
16.6° 41 methyl 7] & 131 21, § 194.8, 195.4 4
down shift ¥ 2711€] ketone signal®] 2=t} o] & HIE:
O & (+)-car-3-ene-2,5-dione &2 FA 8}, £Vt
spectral data®} H]aLste] 725 A5

Compound 2= 20 9] /A (MeOH)S 2 vanillin
sulfuric acid Al2fol] oJalo] Zba o 2 HRA L9}, 'H-NMR
spectrum®| 4] & 2.87, 3.30°14] methine proton®ll 7]1¢138l=
1HR9] signalo] #H2=A, § 4.37, 4.81014 ZF2} benzylic
hydrogen®l] 71%13= 1HE2] doublet (J=7.17, 5.29 Hz)®|
2=, 28] § 5.94, 5.95914] methylenedioxy group
o 71918t signale] #ZE AL, § 6.75, 6.87AF0] ol A
aromatic ring®l] 7]Q18}= signale] &2 Tt PC-NMR
spectrum®| A= & 101.1914] methylenedioxy group®ll 71?1
3} carbon signale] #ZE 3, § 132.1904] axial aryl
group, & 135.09114 equatorial aryl group®ll 7]18l= signal
ol Aoz o] FHPEL (asarinin® 2 FH|L, ¥
1239 spectral data$} ¥lwdle] 122 A3

Compound 3-2 =209] A% (MeOH)S 2 vanillin
sulfuric acid AJ2fol] oJalo] ZH o & HRAEIQIT), 'H-NMR
spectrum©l|A] compound 22 spectrum} v~ FAFSEH A
S B3t} Compound 2¢] 'H-, PC-NMR spectrumell A 2
ZE] A signal©] compound 3941 FRAFSE 1]l peak2]
F7F HEe 7 Fojx Yehs 2122 Hol compound 3
03 F2E AU e 2w FH39L, "C-NMR
spectrum®lA] § 135.00114 equatorial aryl group®l 7]Q18k=
signalo] FZEHO 2 o] EUIR o] FFFES (-)-sesamin
o7 2A3l7 B3P spectral data¥} B]nsle] 25
A7 skt

Compound 4= menthone¥} H]528t 3RS W= yellow oil
=, vanillin sulfuric acid A|2fol] 2]ate] FH-20 7 WA x]
2tk '"H-NMR spectrum®] 4] § 1.02¢14] gem-dimethyl
group?] signal® FGE= 2719 methyl groupol| G 3sk=
signal?} & 1.87914 17]€] methyl group®l| 3E3sl= signal
o] AL, § 5.709 YERH peak= doublet of doublets
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2 Z#H 3, 2 J valueZ} 11.5 Hz, 8.0 HzZ, J value7}t
11.5HzQ] & 5.912] doublet peak$} J value”} 8.0 HzS! &
6.42°] doublet peak$} couplingdlal Jrkar FA . BC-
NMR spectrum®l| A § 204, 27.2, 27.491 4] 371 2] methyl
signale] 2= %32, § 200.8914 down shift¥l ketone
carbon signalo] F2E ST}, o] & HIRIO R eucarvone® F
Aatal 8449 spectral data®} Bl wate] TS AA S}
k.

Compound 5 oilZ, vanillin sulfuric acid A]2Fel] 2]3]
=@k o 2 Mt 'H-NMR spectrumol| A= § 3.75,
3.76° 4] methoxy group®] proton signal®] YE}IL, §
6.68-5 6.862] aromatic ring®ll 71918= 3HR-2] signals X
3L ABX type®] 3709 X7 E AL kAl FHE F
21tk PC-NMR spectrum | A1 = § 39.9, 115.1, 138.5¢]
signal2 allyl group®] EAIE AT 4= L, § 55.5, 55.7
o] methoxy group®] signals ER1 = St} o|& EU|=
methyleugenol® 5433 #&*V49] spectral data} B3
sto] x5 AAsIh

Compound 62 oilZ AoJH. 2™, vanillin sulfuric acid 2]
ool olaf Z+alo g ARt 'H-NMR spectrum©l A1
compound 50|42} 7] § 3.310) 2HR0l| 3F3l= proton
signal®] YEFYIL, § 5.049] 2HE, § 5.959= 1HF 9]
proton signal®] YEPATE T2 -2 compound 5= 2711
methoxy group®] WERd ¥HH, compound 69141+ § 3.78,
3.81, 3.86° Z}z} 3HE-S] proton signale] YER} & 3719
methoxy group®] A3, aromatic ring®ll 71918= 2H%
9] proton signal®] YEF= A O F Ho} compound 52
aromatic ring®] proton®] methoxy groupSZ X|3HE Ho
2 43I ). Tt aromatic ring®] 2HS] signal®] singlet
2 YER} A Z couplingdtA] =ty A€} PC-
NMR spectrum®| 4] § 56.2, 56.5, 56.6°14] methoxy group
o dgsl= 3709 signalo] WERAL, & 33.62] methylene
signal®} § 115.22] methylene signal, § 137.39] methine
signals H.IL allyl group®] EA1E FRISIAL y-asaroneS =
=343 731249 spectral data®} Hlawdte] xS AR
skt

Compound 7 #7344 (chloroform)©2. &, vanillin
sulfuric acid A] ool @& FAl o= WALt} 'H-.NMR
spectrumll4] § 0.91, 0.93, 0.96°14] 3712] terminal methyl
group®l] 3F3I= signale] Belal, § 1.820014 271¢] methyl
719} Q1% $F methine proton signal®] 2= o] isopropyl
groupe] EAIsH= oz FgErt. § 5.58904 NHell 7191
= A0 2 FAF = broadd proton signal®] VERATH
PC-NMR spectrumol| 4] & 22.9-8 33.3¢] olefinic proton
signalo] YER= 102 Ko} chaino] EAI5k= o2 3
Aaar B8 72949] spectral datat Bl wEte] pellitorine -
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Fig. 1. The structures of compounds isolated from the Roots of
Asarum sieboldii.

2 J25 2R

Compound 82 A ZAX S Z vanillin sulfuric acid A] 2F
o ol B oz dhEQTh 'H-NMR spectrum®lA] &
1.02, 1.18°1A 271€] singlet methyl group®] signal®] 2t
32, § 1.65°14 2702] methine protono] F2ET} § 1.70
oA & 72l vinyl methyl proton®] signale] Hol3L, § 6.50
oA & 7H¢] vinyl proton®] signale] #ZHth PC-NMR
8 61.4914 hydroxyl group®l <15 gH
methine carbon®] signal®] =3, § 136.03} § 142.99
peak’} YERJ= A0 2 Ho} double bond’} EA4|3k= A

2 FAE A, § 195.190] carbonyl carbon signale] et

E}. o] 2 Bl O Z (+)asarinol AR FA e} E3A}o)
spectral data®} W) wale] 725 A4

E2)% 3}3HE2] B-16 mouse melanoma cell linesoll 4] 2]
melanin A4 A S3+= arbuting ¥l S22 slo] =4
stem H2l¥E SIgHE F (-)-asarinin (2)©] 10 pg/m/elA
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Table 1. Inhibitory effect of compounds isolated from the
Root of Asarum sieboldii in cultured B-16 mouse melanoma
cell lines in vitro (10 pg/ml)

Comp. No Comp. Name Inhibition(%)
Comp. 1 ()-car-3-ene-2,5-dione -
Comp. 2 (-)-asarinin 66
Comp. 3 (-)-sesamin -
Comp. 4 eucarvone -
Comp. § methyleugenol 36
Comp. 6 y-asarone -
Comp. 7 pellitorine -
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