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The Constituents of Chinese Polygonati Officinalis Rhizoma and Polygonati Rhizoma
MASATERU ONO, KAYOKO SHOYAMA and TOSHIHIRO NOHARA*

Faculty of Pharmaceutical Sciences, Kumamoto University,
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The constituents in the two oriental crude drugs, Chinese Polygonati Officinalis Rhizoma
and Polygonati Rhizoma (Liliaceae) were surveyed. Nine steroidal spirostanol and furostanol
glycosides were isolated from the former and four steroidal glycosides from the latter.
Their structures were determined.

Keywords——Polygonati Officinalis Rhizoma; Polygonati Rhizoma; Liliaceae; steroid
saponin; spirostanol glycoside; furostanol glycoside; 14a-hydroxysteroid saponin

%3%, Polygonati Officinalis Rhizoma (= y £, Liliaceae) (%, EA& bWt [ HRATRE DEMTIR 4
FZ ] & LTIEShTwA. Bies LT, #i2s, WROMEANSY, i, Wik, BOR, HAEEOECHR)
THDZENET LR, AU=)BOEGLCLOERMES LVbhaY. BT TR, REIIRE, ENERM
&8, EMHK, MREHRLSAMORD. SHICEEEME LT, EFHOMEN, MOEREET L wbh,
SR O L CF OB R REC R L, T, FRCHETHELTOMEY LA T A ENRMbATEDY,
FOMERL, ERPCEENDB2EORBKC LS b0 THS L Vbh TV oY, EFOKFEMPYDO—D7 % =
= Polygonatum officinale ALL. HR¥DIK% & LTiX, convallamarin, convallarin (B354 2F), ¥¥E, quercitol,
azetidine 2-carboxylic acid, vitamin A, mucilage, B¥is&nbh T N FlXvEvE AL —AHEER
OEEIKRIC X v diosgenin 2 & h T\ BY. B, SRICHET HHMSHEHA odoratan, Polygonatum
fructans O-A~O-D B LT3, KHOYIC X b ZOMRAB b Shie. ¥k, BOREEST v
AE4 EREERDEVWHRBAY, WETR . £2T, ¥ELIETHEMYORE (7~ F=2r) BIHRE
Kﬁi,X?wfH%om&mﬁ@%&ﬁﬁﬂb%ﬁoz%u4Fm%¢3ﬁlmb,m}cx;UPOA)t%o
aglycone 48243 % spirostanol 1 (PO-a) 35 X 0¢ diosgenin ELKE(A (PO-e) #18, FhbDIL¥fEE% T T
| LS.

—7, #5, Polygonat; Rhizoma i3, ZOHgbEHLMLIL Tk Y, Wik, WML LT, HWROEIE, i
%&o%w,%ﬁﬁom@,m%ﬂékgmmﬁéhé.%ﬁ@%@—o,x%EfJ:JUHWwMMmﬁMWm
A.GRAY OB YWE falcatan OFF7EA S 5 h, *7:, polygonaquinone H&Eh sV, FEF, HHOE
B ST 5, BETE,LBAIh, ABHSHMRE LTRbhBEE (B HiARKEE, BH /P
E) WOVWTHABRERERT - 1.

EHEOHMY - 58
§§HMgmovfxﬂ/—»mfmm,%@%&:#x(nmg)KOVTCMnIKﬁTﬁ&KOVT%&
7\, PO-1~9 Dt &Ha 5.

ARy /—LEBEEICOWT
PO-1 (1)
I@Ja)m.mp%%dmf,Mh—warwwmm)%%fﬂéﬁﬁﬁféé.loﬁﬁﬁﬂﬂ(m)x&ﬁ
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Polygonati officinalis Rhizoma (10 kg)
| Extracted with MeOH
MeOH extractive (1760 g)
| Partitioned between n-BuOH and water

Aq: layer

n~BuOH léyer (128 g)

lDefattedwith n-hexane

Soluble portion

Insol. p&rtion
Silica gel chromatography
(CHC1,,-MeOH-water=10:2:0.1—7:3:0.5)

3
Fr.l Frl2 Frl3 FI.5 Fr'.6 Frl7 Fr'8
(ii)-a (1) (1) (1) (1) (1) (ii)-c
(ii)~-d (ii)-d (ii)=-b (ii)-b (ii)-b (i)

. (iidi) (iv) (ii)-e (iii) (ii)-e (ii)-e
B-sitosterol .. Loy s . :
monoglucoside PO-~4 PO-5 Ei;)_f E;;;:; PO-8 (111) E;I;—h

(26.5 mg) (13 mg) (1) (25 mg) PO-6 )
PO-1 PO-2 (30 mg) (i1i)
(150 mg)
(86 mg) PO-7
(30 mg)
(43 mg) PO-9

(30 mg)

(i) Column chromatography on Sephadex LH-20 (MeOH)
(ii) Column chromatography on silica gel
using as the following solvents
a. CHCl,-MeOH-water (9:2:0.1)
. 4 (7:3:0.5)

(1ii) Column chromatography on Bondapak-cl8
(60 % MeOH)

(iv) Acetylation with Ac,O-pyridine

(v) Saponification with % % KOH-MeOH

b

c. 4 (6:4:1)

d. CHC13—MeOH—AcOEt-water (2:2:5:1)
e. 4 (1:3:4:1)
f. n-hexane-acetone (5:3)

g (2:1)

h. 9 (1:1)

i, AcOEt-EtOH-water (5:5:0.4)

Chart 1. Extraction and Separation of Polygonati Officinalis Rhizoma

AT, 3350 cm-! ARV KEREE DRI DA, 970, 920, 895, 884 cm-! |z spiroketal DERBINT A& BI, 11X
spirostanol ELEATHLENTHIhI., 2T, 1 DETEHBEENNT A7 + v (EI-MS) 2HET 2 LY m/z
139 (CsH;50") 1= spiroketal ffl 881z 45 82 89 7¢ fragment »7R3. X bz m/z 412, 394, 379 o fragmentation
pattern |3, XX 7 FavHfEBE L vELRh7 PO-a 37 38, 14a-dihydroxyspirost-5-ene @ EI-MS =
7P EFE ST —HKLY, 10 aglycone (3 PO-a TH3 LHEE I hic. K1 DBERBMEESTARZ b
(FD-MS)?® Git, m/z 794, 777 v — 7 %R L, M+H+K" X0 M+Na* o fragment wIZ@BI iz, HF
A4 4 vt aglycone £ LB &, EHII~F VY —A2EALLEL bOLE #HFE I Wi, 12BNKYRTSE
aglycone TR LEBLNIch -1, BREERB /7w R+ 757 4 — (TLC) =T glucose & galactose DL

Rt kL1 DRF-13 BHERIE (BC-NMR) 27 bk PO-a LHHET 5L Coog 2R TXTD signal
TIREAE—FTB. 1& PO-a » Cpqy D4 signal ® chemical shift D=z +hFh —0.8, +7.2, —1.0ppm
THh, thid C (LOKBECEIFEE LD E#EE & h 9. ¥k, Cp-z MMEIZUHETS signal 13,
25R, S hOBWHEOREXTEL, C2 RBIND §109.9 L 109.5 @ peak height 2:53 2% & 25R/S 0%
Wiz#os/2 Licn. —F, B hk T % signal »8HET5L, 106.8, 75.2, 78.3, 72.1, 78.0, 63.0 (3K
B-D-glucopyranosyl EDFEEYRET 5. 5 signal ¥ §102.2, 73.3, 75.0, 79.7, 75.7, 60.8 G hi} B-D-
galactopyranosyl o Cy fi7ic glucosyl & H T3 D& I —FT 5. Lichi-T1OHE#EIX 25(R, S)-spirost-
5-en-38, 14a-diol 3-0O-B-D-glucopynanosyl-(1—4)-8-D-galactopyranoside CEXh 2 4 D & BE L.

PO-2 (2)

PO-2 (2), m{E4HRE, mp 261~262°C, [a)p —110.3° (pyridine) 12, “C-NMR iz} h 7 < F 2 = %
LHELN: PO-b LA—DOHEYFET L LDOLEEIh. Lo Ligsib R, S B&HIX PO-b L Rig3.

PO-3 (3)

PO-3 (3), &E@iHRAL, mp 269~270°C, [a)p —105.3° (pyridine), xR X7~ V2o HHREI 1 BELhk
PO-e Hb O ENIHIET 5 RIEL DREMTHAH T EDFIBH L.

PO-4 (4)

PO-4 (4), ga¥k, (alp —90.4°(pyridine), o EI-MS i spirostanol of#ike — 2 (m/z 139) %
AT, AR TINAK SR T 5 & # &, arabinose, rhamnose & 3tiz aglycone %4 % 7:. ki aglycone %
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Ac0-pyridine ‘¢ acetyl {k. L peracetate #Bi:. D7 e + VEKE 1B (H-NMR) 227 b A3 60.79,
.16 wzh%h 18-Me, 19-Me 2R LR, ¥4 0.79, 0.96, 0.99, 1.081c 277 & 21D sec. Me HEizidBCx
% 4 {80 signal R LN B Z b 25R {6, 258 hoREWE FHEEINI. Ebhic 63.29(br d, /=11.2Hz) &
X0t 3.94(1H, dd, /=10.7, 2.4Hz) o signal 3% h Fh 255 ko + 5 v o axial(a) ¥ L equatorial
B oretviEBEh5. —7F, 63.42 o multiplet signal i3, 25R {A® 26z methylene signal i=Ii2B ¢
5. Zoft 6 2.01, 2.02 1z 2{d acetyl &, 4.38 (1H,add, /=12, 5.4, 1.3Hz) iz 16-H, 4.65 (1H, dd,
J=11.7, 4. 6 Hz) = 1-H, 4.56~4.76 (1H, m) = 3-H, 5.62 (1H, d-like, /J=5.1Hz) 1= 6-H 2B INh 2%
signal 2R 5h, 0 H-NMR 2~7 b g, CEEY L8 5 2 &1k & b ruscogenin ¥ L O 25-(S)-
ruscogenin DEAWTHS EHFE L. XHIk 4D BC-NMR % ruscogenin ¥ L 8% isomer (258 &) D+h
ERETH L2, Crs (&KL TXTCo signal 23—FT 5. Ci-z L0 chemical shift ®ER3, 1{ZOKEERER
ENEET %R T. RIEZHTHHM, 40 acetate » EI-MS © m/z 489, 273 i+ hFhK#s pentosyl-
methylpentose ¥s X 0"k methylpentose ik T 5 v — 27 %R$. BC-NMR 2 ~7 b ClisEso signal 11,
rhamnopynanosyl %2% arabinopyranosyl 2D 2 flic AT 5 2 L% R%T 5. Lichi-> T PO-4 (4) o,
(25R, S)-spirost-5-en-18, 3-diol 1-O-a-L-rhamnopyranosyl-(1—2)-a-L-arabinopyranoside & #£7E L7-.

PO-5 (5)

PO-5 (5) %, KK T, IN HCI-MeOH CHEHL R LE S h 7 BEiI% fucose, rhamnose & {E, —7,
aglycone 3D 4DLHEF—THsHZ LD BC-NMR X S 7T, ¥4, —H¥EHiL a-L-rhamnopyran-
osyl-(1—2)-8-D-fucopyranosyl XD fEEY R,

Lichis T 5%, (25R,S)-spirost-5-en-18, 38-diol 1-O-a-L-rhamnopyranosyl-(1—2)-8-D-fucopyranoside & #£5&
Lic. RIEE#ixEM% Ophiopogonis Tuber X b [E & & A% % 7= ophiopogonin 2 (25R) % X ¢¥ glycoside C
(258 DREMEALI i,

TARY /= ILEE&COWT

PO-6 (6), {Hfa¥y*, (a)p —63.5°(pyridine), it FD-MS ¢ m/z 948 ;= (M+Na*] #/xR 1L, *7, H-NMR
TiX 63.24 ;& OMe o signal #7773, X512 61X Ehrlich RFioxt LT Th b, furostanol EkElk L H#
&N, 61 B-glucosidase HEF X5 & glucose #BAZU LT PO-1(1) w—&KT L&D x5 21, Lidis
T 61X 7 5 furostanol ELEE{AT 26-0-8-D-glucopynanosyl 22¢-methoxy-(25R, S)-furost-5-en-35, 14a, 26-
triol 3-0-$-D-glucopyranosyl-(1—4)-3-D-galactopyranoside G % & HE L1,

PO-7 (7)

PO-7 (7), pfa¥yk, (alp —66.0° (pyridine), Ehrlich &3 : k. 7w B-glucosidase #EH X #2 L, 7
FaefiiRE L b bhi PO-e i TLC E—H T 588G LZE 2 2. 7D BC-NMR TR I FRERLMNS
v Aspidistra elatior 7>5157: methyl proto-aspidistrin!® DFh & F 572 < —FK L7,

PO-8 (8)

PO-8 (8), &fgyK, Ehrlich 3 : B, o FD-MS ik m/z 932 . (M+Na*] # 7% L, 'H-NMR %
0 3.22 & OMe o signal #773. 81 f-glucosidase #fEA &5 &, glucose * il L C4EMSIAS:, mp 184
~186°C, (alp —47.6°(pyridine) # 5% %. K{t&4%# 8E o BC-NMR =A-~27 b A Ti¥, aglycone i yamo-
genin (255 f5) & diosgenin(25R fk) @ 25-epimers DEEWTH 5 = L ¥ 5T, —F, EERiL B-D-glucopyranosyl-
(1—4)-B-D-galactopyranoside "¢ aglycone @ 3 friciE&3 5 = L AVHBH L7-.

L7zAd 5 T 26-0-8-D-glucopyranosyl-226-methoxy-(25R, S)-furost-5-en-38, 26-diol 3-O-8-D-glucopyranosyl-(1
—4)-f-D-galactopyranoside * H5E L7-.

PO-9 (9)

PO-9 (9), Aa¥A, (alp —51.4°(pyridine), Ehrlich A& : 2%, 13, 'H-NMR ¢ 4 3. 21 & OMe o signal
%3, 9% IN HCI-MeOH = ThniatEsnf#%+ 5 & TLC L ruscogenin & — 3% L7=. 9 BC-NMR i3,
aglycone % ruscogenin Zx}I3 % furostanol T b, #Eifi B-D-glucopyranosyl-(1—4)-8-D-fucopyranosyl Zt
2% aglycone O3 AT 5 Z EMAHB L. 9D EI-MS Tt m/z 576 @ peak® %Rz &b, 26(0ic
glucose MFEET B Z LiTin 5.

L e - T 91X, 26-0-B-D-glucopyranosyl-22&-methoxy-(25R) -furost-5-en-18, 38, 26-triol 3-O-8-D-glucopyra-
nosyl-(1—4)-8-D-fucopyranoside * HtE L 7-.
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H
10
0 OH
R20
4
PO-1(1): R,=H, R,=-gal*—glc, R;=OH PO-6 (6): R;=H, R;=-gal—-¢glc, R3=0H
PO-7 (7): Ry=H, R;=Lt, R3=H
PO-2 (2): Ry=H, R,=-gal*—glcZ—glc M: Ry z . 3
(Lt) PO-8 (8): Ry=H, R,=-gal—-zglc, R3=H
R;=OH xyl PO9 (9): R,=0OH, R,=-fuct—glc, R;=H
PO-3 (3): R;=R3=H, R,=Lt PF-1(10): R;=H, R;=Lt, R;=OH
PO-4 (4): Ry=-O-ara-pyr®—rha, R;=R;=H
PO-5 (5): Ry=-O-fuc’—rha, R,=Rs=H
Fig. 1.
Polygonati Rhizoma (4 kg)
Extracted with MeOH
MeOH extractive (217 g)
Partitioned between n-BuOH and water
n-B:JOH layer Aq.' layer
|Defatted with n-hexane Amberlite XAD-2 (water—% MeOH)
Sol.I portion Insol.'portion (11 g) Aq.| eluate MeOH eluate
fo s |Treated with MeOH
Silica gel chromatography [ )
(CHC1,-MeOH-vater= Insol. p. S°Il)3 P
7:3:0.5) iaion (MeOH)
filtrate crude crystal PO7 Slllc:;Fg_ell chromatog.
‘ l Recrystallized (100 mg) (100 mg)
crystal filtrate
Acetylation .
Silica gel chromatog. mother lig. crystal
) (n-hexane-AcOEt=2:3) PO-2
Saponification Saponific. (200 mg)
Recryst. Recryst.
crystal crystal
PO-3 PO-2
(750 mg) (897 mg)
Chart 2. Extraction and Separation of Polygonati Rhizoma
W F¥E Polygonati Rhizoma DO/ THZH, HHMCIIEEZ LICEBEOLOND 5 5, SEFAVO,
EH OURRATHB.
RROMH - 55

HIE 4kg 2 &2 7 — L THE, Bbhic=% 2 217gww >\, Chart 2 O#fE®17 - T, PO-2(2), PO-3(3),
PO-7(7) ¥ X PF-1(10) % 157-.

PO-2 (2)

PO-2(2), MEAHE, mp 266~269°C, ()2 —73.4°(pyridine), 13, BC-NMR 2~<7 b Aic kb, £DT <
FzefifREL nELNL POb E—FK L. KMLEGWD 25R, S hoREWTHS.

PO-3 (3)

PO-3 (3), MEfGHRE, mp 263~268°C, [a)p —67.4° (pyridine) 11, TLC, “C-NMR c X ), %7~ K=
rEERE L hELhi PO-e LU ED 25R hOWERAHTHS Z LI L.

PO-7 (7)

PO-7 (7), Eta¥y#, Ehrlich 33 : ik, f-glucosidase *EAX¥ 5 & PO-3 LE—b&WHEE L. Lich
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»T PO-3 zxtIn3 % furostanol ECEEfs & HsE L.

PF-1 (10)

PF-1 (10), f{fa¥yk, Ehrlich 2% : Batt. B-glucosidase 1o TALE T 5 & PO-6 L[A—{b&AW%k & 2 1c © T,
PF-1 {3 PO-6 i=xfJiid % furostanol Fiftfk, Tichbb7 < VaeHHE L v B POc tA—LEHWER
E L.

2 B 0 &

RSB SRES (WA) CclliE (REIE). FEXEIX Union automatic digital polarimeter PM-201, ¥ X
¢ JASCO DIP-360, IR 3 JASCO G13-A-5 /508 JASCO DS 701G, EI-MS (3 JEOL JMS-DISG % 7:i%
JEOL JMS-D-300 %, FD-MS (3 JEOL JMS-D-300 % 7- % JEOL DX 300 <, X & iz FAB-MS iz JEOL
JMS-D-300 # B\ CilllE L7-. 'H-NMR 3 JEOL PS 100 (100 MHz), JEOL FX 200 (200 MHz) % X 0% JNM-
PMX 60(60 MHz), 3C-NMR 1 JNM-FX 200(50. 10 MHz) 3 X ¢ JNM FX-270(67.63 MHz) %\, & &
3 IEREREr TMS C chemical shift 618 (ppm) ©#id. TLC (% precoated Kieselgel 60(Merch) %, R
1z 10% H:S0s (B #NE) kL Ehrlich R¥ExH. »5427e~<t 2735 7 4 — 3 Kieselgel 60 (70~230
mesh, 230~400 mesh, Merck), Amberlite XAD-2 (» — 4 7 v F-~— z%), Sephadex LH-20 (Pharmacia Fine
Chemicals), polyamide C-200 (F13¢) % X 0' Bondapak Cis(Waters) % fH\~7c. B8 TLC 1 Aricel SF +
e —A@ES V- (732 vED) #AV, ERAEE n-BuOH-pyridine-H,O(6 : 2 : 3 o L& +pyridine(1)),
¥5% aniline hydrogen phthalate % Hi\,, EKREAE I L.

PO-1 (1)

SRSy, mp 269~270°C, [a)l® —109.1° (¢=1.21, pyridine), IR »£Br, cm-1: 3350(OH), 970, 920, 895,
884 (spiroketal). EI-MS(m/z): 412(CzHy03"), 394(CxHss0:"), 379(C2H3s0."), 139(CoH;s0%). FD-MS(m/
2): 794(M+H+K*), 777(M+Na*].

1 (5.5mg) &b, IN HCI-MeOH Tk ERBIfit%, K&z MeOH #EELT, X bz 1. 5KRHME, &k
1= Amberlite IRA-400 » 5 ~ @ LCHF% Avicel TLC i=ff L, glucose(Rf0.52) s L 0° galactose(Rf 0. 44)
R L. DTEORERXFREDT T - 1.

PO-2 (2)

AR, mp 261~262°C, [a)l® —110.3°(c=0.93, pyridine). IR vEBr cm-!: 3400(OH), 985, 950, 920,
895(spiroketal). EI-MS(m/z): 430(aglycone ), 412, 394, 379, 139.

PO-3 (3)

sk, mp 269~270°C, [a)l® —105.3° (¢=0.19, pyridine). EI-MS (m/z): 414 (aglycone i), 397
(Cz7Hu0:2"), 139(CoH;50.%).

PO-4 (4)

EEmE, (@% —90.4°(c=1.20, pyridine). EI-MS(m/z): 430(aglycone ), 412(CxH40s%), 394(CzxHas-
0;9), 139(CyH;50%).

4 (18mg) & IN HCI-MeOH % fn x, 3BfMIEMRENME, 3% KOH-MeOH = T #fif%, Sephadex LH-20
(MeOH) TE#, aglycone &S (< F 4277 ) 241 ) &G, BEMIX, 1 & RFCLE L, Avicel SF TLC 2T
arabinosé (Rf 0.56), rhamnose (Rf 0.79) # 3% L7-. aglycone (% AczO-pyridine (% 2ml) #inx, SiETFS
BRfBE Y, WETHRE%E % LT aglycone acetate (5mg), ARG, mp 181~184°C, 'H-NMR; k¢
%, w87, %7 4(8mg) % Ac;O-pyridine (% 1ml) =T, 7tF1{LL, 4-acetate (6 mg) #75§/. EI-MS
(m/z): 489 (terminal peracetylated methylpentosyl pentose), 273 (terminal peracetylated methylpentose).

PO-5 (5)

BHEwER, 5@ mg) % 1N HCI-MeOH(1. 5 ml) 1= T 2 BB & NER %, 3% KOH-MeOH T, Sephadex
LH-20(MeOH) -THifE#, aglycone & #Eific/riti-. Aglycone #it TLC (solv. CHCl;-MeOH-H,0=14:2:
0.1) =T ruscogenin & —F Lic. —HBEMIII DWW TAEL, 1 &R UL 5 CEAE L, Avicel SF TLC
& fucose (Rf 0.70) %5 L ¢¥ rhamnose (Rf 0.80) #[FEE L7-.

PO-6 (6)

Bk, (alp —63.5°(c=0.52, pyridine), Ehrlich AZKicfEtt:. FD-MS (m/z): 948 (M+Na*], H-NMR

(139)
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TaBLE I. BC-NMR Spectrum Data of

1 2 3
25R 258 25R 258 25R 258
C-1 37.6 37.7 37.5
2 31.9 31.9 30.1
3 78.5 78.6 68.2
4 42.5 4.5 39.2
5 140. 4 140. 5 141.0
6 122.2 122.4 121.5
7 26.2 29.9 32.3
8 35.5 35.6 31.7
9 43.5 43.5 50.3
10 37.3 37.3 37.0
11 20.0 20.4 21.1
12 31.9 31.9 39.9
13 45.0 45.1 40.4
14 86.4 86. 4 56.6
15 39.2 39.2 32.1
16 81.8 82.1 81.8 81.9 81.1
17 59.8 59.6 9.9 59.7 62.7
18 20.3 20.0 16.3
19 19.3 19.3 19.4
20 42.0 42.0 42.5 42.5
21 15.3 15.3 15.2 15.0 14.8
22 105.5 109.9 109.5 110.0 109. 2 109.7
23 30.2 26.6 30. 1 26.6 30.6 26.4
24 28.9 26.2 29.3 26.3 29.2 26.2
25 30.6 27.5 30.6 27.5 31.8 27.5
26 66. 8 65.0 66. 8 65.1 66.9 65.1
27 17.3 16.3 17.3 16.3 17.3 16.3
1 gal 102.7 gal 102.6 gal 102.6
2 73.3 73.1 73.1
3 75.0 75.0 75.2
4 79.7 79.8 79.7
5 75.7 76.0 76. 1
6 60. 8 60.5 60. 5
1 glc  106.8 glc 104.7 glc 104.7
2 75.2 81.2 81.4
3 78.3 86.9 86.9
4 72.1 70.7 70.7
5 78.0 78.6 78.2
6 63.0 62.4 62.5
1 glc’ 104.9 gle’ 104.9
2 75.2 75.0
3 78.2 78.6
4 71.0 71.0
5 77.7 71.5
6 62.9 62.9
1 xyl 105.0 xyl 105.0
2 75.5 75.5
3 77.5 77.7
4 70.4 70.4
5 67.2 65.1
1
2
3
4
5
6
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1-5, 7, 8-E and 9 (in pyridine-ds)

4 5 8-E
7 9
25R 258 25R 258 25R 258

83.4 84.3 37.4 37.4 77.8
37.4 38.0 30.1 30.1 41.1
68.2 68.2 78.5 78.0 74.9
43.8 43.8 39.7 39.2 39.8
139.5 139.6 141.0 140.9 139.3
124.7 124.7 121.6 121.5 124.9
33.1 33.1 32.2 32.1 32.8
32.0 32.0 31.6 31.6 32.2
50.4 50.6 50.3 50.2 51.2
42.9 42.8 37.0 37.0 43.6
24.0 24.0 21.0 21.1 24.1
40.3 40.4 40.8 39.8 40. 8
40.3 40.2 40. 4 40.4 40.5
56.8 57.2 56.6 56.6 56.8
32.4 32.4 32.2 32.2 32.2
81.1 81.1 81.2 81.3 81.1 81.5
62.9 62.8 62.9 64. 1 62.8 62.6 62.8
16.7 16. 8 16.3 16.3 16.5
15.0 14. 19.4 19.3 13.7
41.9 42.4 42.0 42.4 39.2 42. 4 4.1
15.0 14.8 15.0 14.8 16.4 14.9 14.8 14.8
109.2 109.7 109.2 109. 7 112.7 109.1 109. 6 111.6
31.8 26.3 31.8 26.3 30.9 31.8 26.3 32.2
29.2 26. 1 29.2 26.2 28.3 29.1 26.1 28.2
30.6 27.5 30.6 27.5 34. 4 30.5 27.5 34.5
67.3 65.0 66. 8 65.0 75.2 66. 8 65.0 76.2
17.3 16.3 17.3 16.3 17. 4 17.3 19.3 17.6
ara 100.4 fuc 100.4 gal 102.7 gal 102.8 fuc 102.9
75.9 76.7 73.0 73.3 72.9
75.1 74.5 75.1 75.0 75.2
70.0 73.2 79.7 79.7 83.2
66. 8 71.0 76.0 75.7 70.5
— 17.0 60.5 60.7 17.6
rha 101.6 rha 101.5 glc 104.9 glc 106.5 glc 106.3
72.5 72.5 81.2 75.2 75.5
72.5 72.5 86.9 78. 3 78.5
74.2 74.2 70.6 72.2 71.6
69.3 69. 2 78.2 78.5 78.5
18.9 19.0 62.3 63.0 62.8

glc’ 104.9

74.9

78.5

70.9

77.4

62.8

xyl 104.7

75.4

77.7

70.4

64.1
26-O-gic 104. 8 26-0O-glc 106.9
75.1 75.5
78.5 78.5
71.6 71.6
78.2 78.5
63.7 62.8
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(pyridine-ds) 3: 3.24 (3M,s,OCHs). 6 (21 mg) % KiZ &S+, B-glucosidase % fnz, 37°CT10 FeRE %,
BIEF@BBaE 5 L, BiEo MeOH wE#% silica gel #5427 n~< 2757 4 — (G CHCl;-MeOH-H0
=8:2:0.2) iwffL BC-NMR T 1e—&T 548 (12mg) {3,

PO-7 (7)

B, (a)p —66.0°(c=0.49, pyridine), Ehrlich 33 : [tk 7 (16 mg) ZAC i B & &, B-glucosidase
2inz, 37°C T 3 WEHRERS, MEFHREME, KED MeOH miEH% silica gel h547nw< /77 4=
(solv. CHCl-MeOH-H;0=7:3:0.2) i< TH#, BC-NMR T PO-3 (3) &~ s {Lamriti.

PO-8 (8)

E1€8)5, Ehrlich 28 : [, FD-MS (m/z): 932[M+Na*), 'H-NMR (pyridine-ds) §: 3.22 (OMe). 8 (10
mg) A KRG s, fglucosidase xinx, 37°C wwT—REIREE, BETHEELE % L, BEO MeOH "
W4 silica gel 5627 m< 757 4 — (Solv. CHCI;-MeOH-H,0=8:2:0.2) = UL, 8E Smg) #18
7o, ME@AtIRE, mp 184-186°C, [alp —47.6°(c=0.42, pyridine).

PO-9 (9)

Cfak S, TR bEHE CHrOw & LT C,59.21, H,8.21, $E(# C,59.01; H,8.26. (alp —51.4° (c=
1.07, pyridine), Ehrlich A3 : B¢E. 'H-NMR (pyridine-ds) 6: 3.21 3H, S,OMe). 9 (8mg) iz 1N HCI-
MeOH (1 ml) %z, 2RGMIAEIER%, 3% KOH-MeOH T F1 L, B, TLC ZT ruscogenin ¥ X O
fucose & glucose ¢ methylside = —%3 % spot %W L7 (B aglycone: CHCl;-MeOH =20 : 1; sugar:
CHCl3-MeOH-H;0=8 :2:0.2).

PO-2 (2) fmfagtiR, mp 266~269°C, (@)% —73.4°(¢=0. 64, pyridine), Ehrlich 348 : &,

PO-3 (3) Mfagtiksh, mp 263~268°C, [a)¥ —67.4°(c=0.45, pyridine).

PO-7 (7) (a3, Ehrlich 338 : Bitk. 7 (45mg) ®Ki i 2, p-glucosidase winz, MERIADMEL
T, PO-3(3) i BC-NMR =T —% ¥ 51L5% (25mg) %1,

PF-1 (10) [ifa#, Ehrlich 33 : ftk. 10 (SOmg) # K iifig s+, f-glucosidase ZfFA ¢, PO-2 (2)
C—HT L E R B
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