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Inhibitors of Melanogenesis from the Roots of Peucedanum praeruptorum

Cheong-Taek Kim*, WonChan Kim, Mu Hyun Jin, Ho-Jeong Kim, SangJin Kang,
Seh-Hoon Kang, Min-Hwan Jungl, and Younghee Lim'

Cosmetics R&D Center, LG Household & Health Care, Daejon 305-343, Korea
]Analytical R&D Center, LG Chem., Daejon 305-380, Korea

Abstract — A chemical investigation of Peucedanum praeruptorum has resulted in the isolation of 3 khellactone derivatives,
which have inhibitory effects on melanogenesis in B16 mouse melanoma cell lines. The khellactone derivatives were isolated
from the crude extract of the roots of Pecedanum praeruptorum by a combination of adsorption chromatography and HPLC.
The structures of isolated compounds were identified as 3',4'-diangeloyl-cis-khellactone, 3'-angeloyl-4-senecioyl-cis-khel-
lactone and, 3'4'-disenecioyl-cis-khellactone by 'H NMR, °C NMR and mass spectral studies and by comparisons of spectral

data with reported literatures.

Keywords — Peucedanum praeruptorum Dunn; 3'4'-diangeloyl-cis-khellactone; 3'-angeloyl-4-senecioyl-cis-khellactone; 3'4'-
disenecioyl-cis-khellactone; B16 mouse melanoma cell lines; melanogenesis; melanin
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Aek A 717| - ZEa=zrtEaelyE silica gel 60(230-
400 mesh, Merck)3# Sephadex LH-20(20-100 i, Pharmacia)
2, FI2vE 2898 precoated platei= silica gel
60F,5,(Merck Art.5715)& AH8-3l%th. HPLC column-
YMC pack-sil column-Z, mass spectra® AutoSpec mass
spectrometer(Micromass, Manchester, UK)E, NMR spectra
= Bruker DRX-400 & AMS-3to] ZA4 3130}, Al Eal g2
25 DMEM(Dulbecco's modified Eagle's medium), FBS
(fetal bovine serum), antibiotics®} Tryptsin(2.5%)= Gibco®ll
A FABI O, 9] 25 AJoRe: S5 AlekE ARgsliTt

=& 9 22| - 13 2K WELZ &3 53
FEE(180 9= HAIF 5Ll e the ethylacetate 2]
3l n-butanol® A O 2 FEGte] A Zt7he] EEE
thal Hehd AgA s a5 4F 3 A7 ethylacetate &
(95 g)ol Aekd A4 A3 a3t S FlEAT
(IC5,<10 ug/ml). WekA], ethylacetate®™ 32 Az]7hA 4H
A=ulE 18491000 g, 70-230 mesh, Merck, n-hexane:
EtOAc=10:1--1:3)3}%] 57l19] EF(Fr.1-5, each of 2,000 ml)
02 vppo] WepdAA oA a3E 7% A3, Fr4(30 g)
oA 23 2442 SIS THIC,,=5 ug/ml). FrdE A7t
A ZP A= vrE 284300 g, 230-400 mesh, Merck n-
hexane:EtOAc=5/1Y& AA)5te] 372 AES Heslgion,
°]& EtOAc/n-hexane® 2 #4743} compound I(200 mg),
compound II(250 mg), compound HI(400 mg)E =53}
A2 2™ spectral('H and “C NMR, MS) data(Table 1, II)
g hgow P2E WG,

Table I. 'H NMR spectral data of 3 pyranocoumarins (ppm
from TMS in CDCI,, coupling constants (J, Hz))

Kor. J. Pharmacogn.

Table II. °C NMR spectral data of 3 pyranocoumarins
(ppm from TMS in CDCL,)

C position Compound T Compound I Compound III

H position Compound I Compound II  Compound IIT

H-3 6.21 (9.5) 6.21 (9.5) 6.20 (9.5)
H4 7.59 (9.5) 7.58 (9.5) 7.58 (9.5)
H-5 7.35 (8.6) 7.35 (8.6) 7.34 (8.6)
H-6 6.81 (8.6) 6.80 (8.6) 6.80 (8.6)
H-3' 545 (4.9) 5.40 (4.9) 5.36 (4.9)
H-4 6.70 (4.9) 6.65 (4.9) 6.62 (4.9)
, 1.49 1.49 1.46
Me-2 1.46 1.46 1.42
H-2 5.62 5.67
senecioyl
H-3" 6.12
angeloyl 6.02 6.10
" 1.86
Me-2"(Se) 183 1.86
Me-3"(An) 1.96
1. .
Me-3"(Se) 98/1.96 2.19/1.87 2.19/2.15,1.89/1.88

c-2 159.7 159.8 159.9
C-3 113.3 113.3 113.2
C-4 143.2 143.1 143.2
c-5 129.2 129.1 129.0
C-6 114.4 114.3 114.3
c-7 156.7 156.7 156.8
c-8 107.6 107.7 107.6
Cc9 154.1 154.0 154.1
C-10 112.5 112.5 1125
c2 775 775 777
C-3 70.2 703 69.4
C-4 60.2 595 59.8
, 254 25.5 25.1
Me-2 225 2.5 227
C-1"(An) 166.3
Cl(sey [66-/1663 165.0 165.2/165.1
C-2"(An) 127.2
Cosey 127141270 115.1 115.3(*2)
C-3"(An) 139.4
C3(sey 1081384 157.9 158.2/157.5
Me-2" 20.4 .
Angeloyl 20.3 204
Me-3"(An) 15.7 ,
Me3Se) V136 974n030 275004, 27.41203

* interchangeable

Compound | — White powders from n-hexane-EtOAc;
EI-MS m/z 42647 (M") calculated for C,H,,0,; 'H-NMR
data (Table I); "C-NMR data (Table II).

Compound I — White powders from n-hexane-EtOAc;
ELI-MS m/z 42647 (M") calculated for C,H,O5; 'H-NMR
data (Table I, BC.NMR data (Table II).

Compound Hl — White powders from n-hexane-EtOAc;
EL-MS m/z 42647 (M) caloulated for C,,H,,O,; 'H-NMR
data (Table 1); ’C-NMR data (Table II).

M= 42k — B16 mouse melanomaS 10% FBS, 1%
antibioticsE %7}4t Dulbecco's modified Eagle's mediumel]
A 37°C, 5% CO, ZANA wFsict©

AESEEN - 03% DMSOS SAUEZOZ, 1 mmol
(273 pg/ml) arbuting FHNETLOZ AHESI0H,
compound I, compound II, compound II¢] T+ X7
0.01 mmolZ ZA| 815t}

gatd MM X &5 H7HB16 mouse melanoma
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Fig. 1. Structures of compound I, II and II from Peucedanum praeruptorum.
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Fig. 2. 1. B16 melanoma cell pellets treated for 3 days with 0.3% DMSO (A:control), lmmol Arbutin (B:positive control), 0.01
mmol compound I (C), Il (D) and II (E). II. Melanin contents in 10° cells in samples in I (n=3).

assay) — 60 mm petridishl] dish® 3x 10771 NEZE 7
ORFAL 4AZF AT 3 7 Al EAS At Al5A T
34 ¥ 0.25% Trypsin-EDTAZN-S A& 3le] HEES 8
gt o, o} & A4 Y5k cell pellet Ao, cell
pellete] A28 S<to® WSIGIT e, 7 A|ESe] 9
Zhd A AN EAS AFstelr] Q8 olEel pe AE
< TR} 710 B cell pelletsS ZH} phosphate
buffered saline£-94oll & &5l Al £4= coulter counter
(ZM, Coulter Co.)=2 &43}] 1x10° M 3ES 1N NaOH
£ 1ms ¥ /‘ﬂl\i_*‘;: =9l Tk, 4990 nmo A S =
(Ayo/10° cells)E Z 81, ZH2H] cell pelletol] EA)3HE
Wby ok Sl e Alesle] nla] 2AE TR
S RHE ALl o, AIEEAS AR & cell pellet
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— Compound 1, I, III

Ly

ne
LA B B

=

rlr

2
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Khellactone 230l A3 angeloyl”19} senecioyl”]= 71
# 23] NMR spectra valuedt Hlale] &lsigle},!

Haiel MM N E2 H7HB16 mouse melanoma
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o] F=E Aulsle] P& 221 cell pellete] positive control
2 A12E 1 mmol arbutin®] FE2 A&t AL cell
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SxolM 22t 47%, 48%, 47%2) Dahd A4S oA
stod, < WA o] A} folst AAE U3 ThFig.

7 =

71v], 2 S B AFAE Ll HY
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t}. o] & 359 EZ 2 B16 melanoma assayE 3+ 23,
0.01 mmol®] FX1A 1 mmol arbutin?} FAF o] &
2hd A4 A aAe BdS aRlsinh
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