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Studies on the Constituents of Rodgersia podophylla A. Gray. Il
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Four constituents, (—)-catechin, (—)-epicatechin, 11-O-galloylbergenin and phloridzin

were isolated from the rhizomes of Rodgersia podophylla A. Gray. Their structures were

established on the basis of spectral data.
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Y 7<) 7 Rodgersia podophylla A Gray
(2% ¥ ¥ % (Saxifragaceae)] &, JbifgiH,
AINB & CABER AT 5 KREDSEET,
Z DT 5 ED/RNENEIRIZDOWIZEDFDS,
BOITYDORBEIZPTWEI L6460
72. D AP OREDOFERTITOVWTE, 8-
peltoboykinolic acid, pB-sitosterol, g-sitosterol
B-D-glucopyranoside, campesterol, bergenin 7%
BESINTBD, 39 209 b5 bergenin DEH
EIEXHV., 9 Z O bergenin IZI3HFE, © HIA
ik, " PLEEE, %0 R EOFARIERIHRE S
NTVBZEDL, Y7V YT IZEMAERL

LTOFHPHR SN DN TH L. RIcEE
b, FEMl RS ITh T iwny 7 )L
7V DREDET I 2 ATV 12 FEO BT
43 & 2 2, 6, 6-trimethyl-2-vinyltetrahydropyran,
l-linalool, B-citronellol, geraniol, trans-geranic

acid, ces-geranic acid, p-citronellic acid, gallic

acid, methyl gallate, ethyl gallate, caffeic acid %
HEE, TNODFEBEICOVWTHE LA, D
AE, BIZY V=Y OREORS % #
WIZEZH, HIABOBEMEY & Bl
HIENTELDT, ThoDfbEHEIZON
THET 5.
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Fig. 1. HMBC Correlations of 3 and 4
Heavy lines indicated partial structures inferred from 'H-'H COSY

Fig. 2. NOE Correlations of 3

b1 BLUr213, #hZhnbEXE

+7.00 —— —12.3° BX1'-552° (MeOH) DESEFHEK
LTSN, T2 EI-MS Tid ™4 290 125

FAF - PRSI N, ThE5EDH-
NMR A7 P VIZFEFICLCEBULTBY, £
NENABX # A4 7D 7=V 7a by [1:6

6.83 (1H, d, J = 1.8 Hz, H-2), 6.76 (1H,d,J =
8.1 Hz, H-5'), 6.71 (1H, dd, J = 8.1, 1.8 Hz, H-6').
2:5 6.97 (1H, d, J = 1.8 Hz, H-2'), 6.80 (1H,
dd, J = 8.3, 1.8 Hz, H-6"), 6.76 (1H,d,J=8 .3
Hz, H-5")1, meta-» v 7)) Y7 L7207 =
Zuvra by [1:6 592, 584 (each 1H, d, J =
2.3 Hz, H-8,6). 2:6 5.93,5.91 (each 1H, d, J =
I ~ 2.3Hz H-S8,6)], 2OAFXFIAF TRV
: : [1:6 456 (1H, d, J = 7.4 Hz, H-2), 3.97 (1H,
ddd, J = 8.2, 7.4,5.4Hz, H-3). 2:8 458 (1H, br
s,H-2), 4.18 (1H, ddd, J = 4.5, 2.8, 1.5 Hz, H-3) ]
BIU1IEoxFLY7ub vy [1:6 2.84 (1H,
dd, J = 16.2, 5.4 Hz, H-4a), 2.50 (1H, dd, J =
16.2, 8.2 Hz, H-4p). 2:6 2.86 (1H, dd, J = 17.0,
Fig. 3. CD Spectrum of 3 4.5 Hz, H-4a), 2.72 (1H,dd, J = 17.0, 2.8 Hz, H-

252.5 nm

—5.00 L L L i 1 I I 1 1 |




¥ 7V~ 7 Rodgersia podophylla A. Gray DELEFZE (55 2 #)) 91

aB)] ¥ TP VHHER SN, LD AR bV
7= 513 2 NS ILEW DT flavan-3-0l FEMAKTH
HIlraRMBLTEBY, HiZ2fioxF 7
N T F VAT Tl & 4.56 12 2, 3-trans ELE
® doublet (J = 7.4 Hz), 2 Tixd 4.58122, 3-
cis BLE @ broad (br) singlet IZEIEE I NS Z &
PoH, BEEOHFELLEDLYE, {LEW1 X
(—)-catechin, 2 i (—)-epicatechin & #E S h,
EMmB L OCHME © L olkBIc L Y FEIE L7,

L& 313, HHEE +23.8° (MeOH) D
AL LTHLN, FAB-MS Tid™. 481 8
L5083 ICFNFN [M+H]* B LU [M+Na]*
DT A 4+ v ¥— 7 MR SN/, ' H-NMR
AR FVTHE, SBHHDO 7=V 7o by [§
7.11 (2H, s, H-2',6'), 7.09 (1H,s, H-7)], 51&
DAFy7a by [65.02 (1H, d, J = 10.2 Hz,
H-10b), 4.11 (1H,brt,J =10.2 Hz, H-4a), 3.95
(1H, m, H-2), 3.87 (1H, m, H-4), 3.56 (1H, br
t,J =93 Hz H-3)] BXU1IHED 7 =/ — %
A MFvEE [ 390 (3H,s, 9-0CHs)] v 7
FIVDHERL S N7z, BC-NMR B X U distortionless
enhancement by polarization transfer (DEPT)
AR MVTIE, 2O VK= VE [6
1682 (C-7), 165.7 (C-6)]1, k¥ 7 MEL Y
HOAVEBIT1IEO7 =V [6 152.4
(s, C-8), 149.3 (s, C-10), 142.3 (s, C-9),
119.5 (s, C-6a), 117.1 (s, C-10a), 111.3 (d, C-
7], SEOFF I AFUBLUT1HADEF 2
FLyA—=KRY [6 647 (t,C-11)] DFEEHHE
8 3 N7z. 'H-detected heteronuclear multiple
bond connectivity (HMBC, Fig. 1) AX2 b VB
& U nuclear Overhauser enhancement and
exchange spectroscopy (NOESY, Fig. 2) i#llE 2
L9, RMEEMIREFRD C-7Vva¥ T )4
4 FD3FHNT 27 b THb bergenin D 11 fif
WA NVEPEEL-BEL#EEI N, 2
® Z & & circular dichroism (CD, Fig. 3) A X2
FVIZB VT, H-4a A% a-axial, H-10b A% p-axial
RETHLZ L ZRRT S 2525 nm DIEDIT v
FRIRB L2195 nm OBED T v b UEIRED
BRI EPLbXRINE, 112 [ ko
AR PNVTF=8 06, LAY 3 IILIEL

& ¥ 11-O-galloylbergenin & [f]%E L7z, 19

L& 413, HhEtE—-51.5° (MeOH) D
EEHE L LTHESR, FAB-MS Tid ™. 459 i2
(M+Nal* D5 FA 4 v ¥ — 7 PRI hz.
'H-NMR AXZ MVTIE, AsBe ¥4 7D 7 2=
Vv7ua by [6 706 (2H, d,J = 8.8 Hz, H-2, 6),
6.68 (2H, d, J = 8.8 Hz, H-3, 5)], meta-71 v 7
VL2072 v7abry [86.17,
5.94 (each 1H, d, J = 2.2 Hz, H-3', 5')], #D7
J ANy 7uakry [6503 (1H d,J="73Hz
H1"] BXUORVEVRIEELZAFL YT
Obhy [6287 (2H,t, J = 7.3 Hz, He-8)] »%FE
&N/, BC-NMR B X I’ DEPT AXZ F VT
W, 1O VA= VE [§2065], Fra¥
5 —ZABXV2EDAFL Y [§ 470 (C-a),
309 (C-B)] W—KRVE&L19WMDY 7 F Vs
MR EN7. HMBC A% P ULIZEY, o b
YeH KU OEFMEHELIZL TS, Fig 1
CRTHBESER I N2 20, {bEéaid
phloridzin (phloretin-2'-O-8-p-glucopyranoside)
e, EREDOHBICEIVFAZELE. K
1LEWICE, BREE TCOBOBRINSLHET
DREDORINZ HET LIEAPH ), NAIZ—
BUHEORREZEZ TIEAImO TG, 1415

X B 0 K

FEGRE 1X B A4 DIP-360 B, UV AxZ b
JVi& Beckman DU-64 B2 fH L CHlE L7z,
MS i HAEF JMS-DX 303 B2 fHL, ~ kY
v 7 A2 (FAB-MS) 1237+ & HWwilE
L7z, CD AT FVIZBARSGN J-720 B %
L#lsg L7z, 'H-B X UV 18C-NMR A% bvid
HA®E T JNM-EX 270 B (*H: 270 MHz, '3C: 67.8
MHz) & & 0F INM-LA 400 # ('H: 400 MHz, °C:
100 MHz) *fH L, WHEEYE I
tetramethylsilane # iV CHlE L7-. b2y 7
Mo fE (ppm) THRL, HEEHK (J) 1 Hz
TF L7z, (B&EE . s = singlet, d = doublet, t =
triplet, dd = double doublet, ddd = double double
doublet, m = multiplet, br = broad). #J 427 1
~ b5 7 4 —1Zid Kieselgel 60 (Merck, 230 —
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400 mesh), Sephadex LH-20 (Pharmacia),
DIAION HP-20 (Mitsubishi Co.) Zf#HH L7-. 4
WE#EBfAksa~ 27574 — (prep. HPLC)
I¥ Tosoh HPLC system (pump: CCPM prep. UV
detector: UV-8010) %M L 7-.

P 2001 F8 RICEERNTRELLY S
V=) T DIRZE 4.65 kg % MeOH T 4.5 » A=
BEHEBL, B5h7-MeOH ZF A (185 g) %
CHCIs WAEER (10.0 g) L AKWEZICHE L7,
KA LR % DIAION HP-20 # 9 A2 0 < h 75
74 —=12fFL, K, MeOH DJETHEH L 7-.
HP-20 71 5 4 ® MeOH & 5> (65.0 g) D9
L1208 % VAFXNATAIOR NI T T4
— [CHCls — MeOH — H20 (50:10:0.5),
CHCls — MeOH (1:1), MeOH] 24+ L, 44
L7z (frs. 1 —4). Fr. 2 % Sephadex LH-20 %
Fhrzu< 77 4— (50% MeOH) 124+ L,
9 47M L7 (frs. 2-1 —2-9). Fr. 2-6 % prep.
HPLC [column: Cosmosil 5C18-AR (10 mm
i.d. X 25 cm, Nacalai tesque), mobile phase:
MeOH — H20 (1:2), wavelength: 222 nm, flow
rate: 1.5 mL/min, column temp.: 28 C] THEH,
L& 1 (25.0mg), 2 (32.5mg), 3 (784 mg)
BLU4 (380mg) %157,

(—)-Catechin (1) [a]¥ —10.7° (c=0.65,
MeOH), UV A max (MeOH) nm (log ¢ ): 278.0
(3.63), 206.0 (4.58). EI-MS ™%: 490 [M]*. 'H-
NMR (270 MHz, CDsOD) ¢:6.83 (1H,d,J=1.8
Hz, H-2'), 6.76 (1H, d, J = 8.1 Hz, H-5'), 6.71
(1H, dd, J = 8.1, 1.8 Hz, H-6), 592 (1H,d, J =
2.3Hz,H-8), 584 (1H,d,J=2.3Hz, H-6), 4.56
(1H, d, J = 7.4 Hz, H-2), 3.97 (1H, ddd, J = 8.2,
7.4, 5.4 Hz, H-3), 2.84 (1H, dd, J = 16.2, 5.4 Hz,
H-4a), 2.50 (1H,dd,J = 16.2, 8.2 Hz, H-4B).

(—)-Epicatechin (2) [a]¥ —552° (c=0.36,
MeOH). UV A mex (MeOH) nm (log e ): 278.0
(3.52), 206.0 (4.56). EI-MS ™%: 490 [M]*. 'H-
NMR (270 MHz, CDsOD) ¢&:6.97 (1H, d, J =
1.8 Hz, H-2"), 6.76 (1H, dd, J = 8.3, 1.8 Hz, H-6'"),
6.76 (1H, d, J = 8.3 Hz, H-5'), 593 (I1H, d, J =
2.3 Hz, H-8), 5.91 (1H, d, J = 2.3 Hz, H-6),
458 (1H,brs, H-2), 4.18 (1H,ddd,J = 4.5,2.8,

1.5 Hz, H-3), 2.86 (1H, dd, J = 17.0, 4.5 Hz, H-
4a), 2.72 (1H,dd,J = 17.0,2.8 Hz, H-43).

11-O-Galloylbergenin (3) [a ]} +23.8°
(¢=0.55, MeOH). UV A max (MeOH) nm (log
e): 275.0 (4.38), 217.0 (4.76). FAB-MS ™/:
481 [M+H]*, 503 [M+Na]*.CD (MeOH, c=2.84 X
10 M) Ae: +3.83 (289.5 nm), +4.65 (252.5
nm), —5.38 (219.5 nm). H-NMR (400 MHz,
CDsOD) &:7.11 (2H,s, H-2',6'), 7.09 (1H,s, H-
7), 502 (1H, d, J = 10.2 Hz, H-10b), 4.39 (1H,
dd, J = 12.6, 6.6 Hz, H-118), 4.11 (1H, brt, J =
10.2 Hz, H-4a), 3.95 (1H, m, H-2), 3.90 (3H, s,
9-OCHs), 3.87 (1H, m, H4), 356 (1H, brt,J =
9.3 Hz, H-3). 3C-NMR (100 MHz, CDsOD) &':
168.2 (C-7'), 165.7 (C-6), 152.4 (C-8), 149.3
(C-10), 146.6 (C-3',5'), 142.3 (C-9), 140.1
(C-47), 1211 (C-1'), 1195 (C-6a), 117.1 (C-
10a), 111.3 (C-7), 110.3 (C-2,6", 813 (C-2),
80.7 (C-4a), 75.5 (C-4), 74.4 (C-10b), 71.9
(C-3), 64.7 (C-11), 61.0 (9-OCHs).

Phloridzin (4) [a]3" —51.5° (¢=0.39,
MeOH). UV A max (MeOH) nm (log ¢ ): 283.0
(4.27), 2220 (4.37). FAB-MS"/: 459 [M+Na]*.
'H-NMR (400 MHz, CDsOD) & :7.06 (2H,d,J =
8.8 Hz, H-2,6), 6.68 (2H,d,J = 8.8 Hz, H-3, 5),
6.17 (1H, d, J = 2.2 Hz, H-3"), 594 (I1H,d,J =
2.2 Hz, H-5"), 5.03 (1H, d, J = 7.3 Hz, H-1"),
3.90 (1H, dd,J = 12.0, 2.0 Hz, H-6"s), 3.76 (1H,
dd, J = 12.0, 5.4 Hz, H-6"s), 3.44 (2H, m, Hz-0),
2.87 (2H, t, J = 7.3 Hz, H2-B). 3C-NMR (100
MHz, CDsOD) &: 206.5 (C=0), 167.6 (C-6'),
166.4 (C-4'), 162.4 (C-2'), 156.4 (C-4),
134.0 (C-1), 130.4 (C-2, 6), 116.1 (C-3, 5),
106.8 (C-1'), 102.1 (C-1"), 98.5 (C-5'), 95.6
(c-3), 786 (C-5"), 785 (C-3"), 74.8 (C-2"),
71.2 (C-4"), 62.5 (C-6"), 47.0 (C-a), 30.9
(cp).

B AMEICH7-D, NMR B & UF Mass &
N7 MUVERBIE L TW Wi RKEh it =
B —, MAREZ MEKICERHFWALET.
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