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o ot At &L Af By Ze SR A& 74 sAl ®dh(Ingrid Emerit 5, Free radical and aging,
A o 2 oAl &= 204 w3 65%2] FehAle]l TAste] I F] FATE GFolAaL, o] TR FE
JA7 AH-e Ado] ok 4 AuH(Arthur K. Balin 5, Aging and the skin, 1989). g+ o=
Fowshol] gk Bt A7t HAEHWA TN Fele] FaAde] dF AxHI vt FJFE Ul
3 of o3 ZFztAl diAbrl EESAH X 7" Aio] FUHE SR oERE FEAM, dHEH
T 574s 9 A A a3E Vg 5 e Aem dEA Q.
FeHAYo] == AAe] Aol ME(fibroblasts)ol A AF£]A &=-(Ultra violet B )oll <& A ¥ (Kerwin,
J. F. et al., J. Med. Chem. 1995, 38, 4343-4 362). H3t x}eja zp=el] of&) Zepzle] a7t dojun =
gAle] Fafle wE I RAEe] ' AR I FEo] EASHA "tk FEAvlol=E Aol AlEAA AL
A =]
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A ASS FA HW MAPKS] IGEsE GAIE AA AAF QIARS] NF-KBe] A stol] whel o] HEEY, E=3 &
el TGF-bel &5tz &l smad 3,79 £d 2Hgol wel o] T3 E= Asdvta deid v, A9
A AFE g AR AS5E FA Hed 53 RFSE Asks FE A AR e 23
AlZ1aL o YelrbeE I8 g fdelr|w shoh. ZFEhe 70-90% A= 19 B o EAlskEd fEw Ze
A AFAE detsela Fepdlor o] dojdt. Aol A4 AAHS A HA AE Apole] VHR &
£S 3 Hed Aol FAEW FEhdle] R &4l Aol =] wEe] Frh |k, FEhAldle]=e
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79 HEd T4

B oA Aod ATl s WA AR FES QMG Feldelze] wHL Fas AvE U
B BEE RuA wfsga, 3 A%, AXQA FEA FA el selsw densdEd THE 3
SgEEel A9y Aol BE Fepluol2g BAE Aadt AEE 4u 9L FAst B wHe 9y
shch.

st o2 FHAdo] 7ttt
2 dtdo] W& tlo] slo]=® o 2 ~F|E(dihydroergosterol) & AFEUA FEA =9 shito] sjdely, o}

w
of soluz EnzHE % oo G FFBELS WY FF AN AE madh,
o}
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<A ¢ 1> tolFto|=z dZurHEY A=

2

ul
)

5t

|23 2~HZ (0.752 g)F EF =glo]= (1M in toluene, 8ml)E

| ¥ 110ColA 60417k Atk A WSS ¥ F &dS wEA 3N HCl 789
HEaddSF2gtol=g FE3T. FEH F7]15S NaCl FEdo=z 3 HoE: H MgSo,E A=
o] 73t ol Aetes AZl H A¥ARnEIYIE F3te] AASIY] 96%9] FSER ALES
T AAJT.

422 NMR 93 &b7]ol AlAgh upe} ),

al
=
o

RORond
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1H NMR (300MHz, CDCl3): 60.55-2.02 (m, 42H), §3.60 (brs, 1H), §5.17-5.20 (m, 3H)

<AA 9 2> olslo|ER JERAHE-FFIZY AZ
(1) 2,3,4,6-HExtillzd ZE2I=-T}o|Flo]== JEZIAHEY A=

tholatol =2 2aAHE (0.5 g 2,3,4,6-HES-0-Hlxd-a-D-FF A To|2tmd Egto]FE EolA| Eoln
delE (1.21 9& MEAFEeel= (27 mD 3¢ § 44 FAFLNLE Y3 -20CeNA 3027 wurseleh,
Cu(0TH)2 (49 mg)E W31 -20TAA 87 Feb warsigieh. Eetelojdopiion F8A7 5 ofstste] ofzhol g
WPEHAAT. FHAL AYARPETANE Bate] PAS] 68% FEER YRS 22 F Ah

2 NNR 3= 7)ol AAISE vpe} 2o},

1H NMR (300MHz, CDCls): & 0.51-1.86 (42H, dihydroergosterol peaks), §3.59 (brs, 1H), &§4.14-4.20 (m,
1), 6§4.52 (dd, 1H, J=5.9, 12.1 Hz), &64.61 (dd, 1H, J=3.3, 11.9 Hz), &4.95 (d, 1H, J=7.9 Hz), &
5.09 (brs, 1), §5.18 (t, 1H, J=6.3 Hz), &5.47-5.53 (m, 1H), §&5.63 (t, 1H, J=9.7 Hz), §&5.90 (t,
10, J=9.7 Hz), &§7.29-7.57 (m, 12H), &§7.82-8.03 (m, 8H)

(2) golglel=z JaurdE-FFIZY Ax

2,3,4,6-HEZHHIZY SFFZZ-tlo]glo]=R JEZRAHE (0.7 g0 HEANZZHol= (7 ml)S HEE (7
mbol =<0 F 0.5M NaOMe (8.6 mI)E Wi A2 3F &<t Rk Y. Dowex Mac-3E €A FAZ
9 o]3}ale] ojipele zhelieZ sloiv). AYaEntE ey 2 AAste] WAELS 89%9] Fom AQT).

=

A, 424 MR 2 g4 MR 3= sh7]d AA g vret 2o},

rr

== 257-270C

1H NMR (300MHz, Pyridine—d5)3 § 0.59 (s, 3H), 6§0.74 (s, 3H), 60.89 (d, 6H, J=6.8 Hz), 60.99 (d, 4H,
J=6.8 Hz), 61.08 (d, 3H, J=6.6 Hz), 61.15-1.28 (m, 4H), 61.35-1.62 (m, 8H), §1.66-1.73 (m, 4H), &
1.73-1.83 (m, 2H), 61.86-1.95 (m, 2H), 61.99-2.06 (m, 3H), 63.95-4.08 (m, 3H), &4.24-4.34 (m, 2H),
§4.41-4.44 (m, 1H), 64.60 (d, 1H, J=11.5 Hz), 64.86 (brs, -OH peak), 65.04 (d, 1H, J=7.7 Hz), &
5.19 (brs, 1H), 6§5.26-5.29 (m, 1H)

13C NMR (300MHz, Pyridine—d5)1 6§12.27, 13.06, 17.84, 19.83, 20.14, 21.37, 21.73, 23.27, 28.53, 30.02,
33.33, 34.53, 34.72, 37.31, 39.60, 40.15, 40.85, 43.06, 43.46, 49.56, 55.28, 56.05, 62.90, 71.75,
75.38, 77.04, 78.54, 78.67, 79.80, 102.24, 117.86, 132.06, 136.18, 139.54

<AAd 3> golgtolEn 2nrHE HFEY WP-1 FE A3 24 B
MfobA E(fibroblast) M AE7k A U] ZelAl AHAAE dehlEA oi%g AR wwskg
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T 1o yeRd upel o], Ae) e AHEshA @S AfrotMEd A FebAldlol =] ddo] frEwA] egko
A0S Ak AfrolMxd A= FepAldlol=o] Wdo] FUFeIgith. thy o tholslo] R o 2
Fraxg AT AFotd Xl A= e oa] frEE= FepAldle]=e] Wil 75% Ak A
o 9 WY& 0.05% ol3F3Att.

<AAd &> A ATAS] nRNA FEE <l

A7) Axel FAEHA tholdlol=r JdENAHE FEIZ FTEY (YA fFio wE Febd ATA 3
% S mRNA SHHS AMESY. AZE 73] 71 v Aol XFHA Fe media 2 Ao} FUL.
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10, 20, 40, 80, 160, 320, 640 ng/mL7} HE= 3]X3}a2 A¢F SirCol assay kit (Biocolor Co.)ZE 3]A}el A
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O ARE = 39 JERSAT

%= 3o Yebd wiep o], tholglo|=g 2 E FFAE SFE AP o Feple] ol &= A
S Fagd 4 g

A7) AAd 3 YA AAd 59 AR tholslol=R o 2uiHE FFEIE 3R ZeA|ule]= Fhe uh
d &S a7 ZFEe BeE AdsteE AE BT, ol £ Wi 2AEC] IR FES MY &
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