= ® ¥ ¥ W 3 1990; 12(3),323—329
Acta Botanica Yunnanida

HER B EEER"
HEH A &

(PEMEERVEDTRFTEY L LHARRLRE, BY650204)

KEE  REF

(ZHEH B, RBI650032)

WE MNEEHParis polyphylle Sm, var. yunnanensis (Fr.) H-M. #i -#4H48H
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2)(a-L-RZFMmERE (1> 4)-a-L-REMMEE (1> 4)I1-B-D-H&mmER ),
RA, BRCHEMBEHRRPEREH, RC RERMNESREY P HE, TWRA BAHLOAMAE
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STEROID SAPONINS OF AERIAL PARTS OF PARIS
POLYPHYLLA VAR. YUNNANENSIS
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(Yunnan Baiyao Factory, Kunming 660032)

Abstract As a continution of our chemical studies on chinese Paris polyphylla,
the present paper deal with the isolation and structural elucidation of three
saponins from the aerial parts of Paris polyphylla var. yunnanensis (Fr.) H-M,
It was collected from Yunnan, China.

On the basis of spectroscopic and chemical evidences, the structues of three
saponins were established as pennogenin 3-a-L-rhamnopyranosyl (1—2 ) [ a-L-
rhamnopyranosyl (1->4) J-p-D-glucopyranoside (A), pregna-5, 16-dinen-3B-ol-
20-one 3B-O-a-L-rhamnopyranosyl (1-2) (a-L-thamnopyranosyl (1 - 4))-B-D-
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glucopyranoside (B), and pregna-5, 16-dinen-38-01-20-One 3B-O-a-L-rhamno-
pyranosyl (1->2){a~L-rhamnopyranosyl (1 - 4)-a-L-rhamnopyranosyl (1--4))
-fB-D-glucopyranoside (C). ,

Saponin(A) has haemostatic activity. Saponin (C) is the natural compound
first isolated from the plant,

Key words Paris polyphylla var. yunnanensis; Steroidal saponins; Pennogenin

glycoside; Pregnenolone glycoside

BMNAEHBAETERRE ( Paris L) HPRPHEERERO -, HESRM
Yot LIRS MR RE, AT H—PFE, AEMNAAREPER BH Y &
B, RINMFIATHER LSO EERR. NEHBERL ERSBHEE 1344 4
Y1, AXEEERBRO2BMRA. BMCHLEEH,

A mp 259—261°C () . FAB-MSHIHFHE Fikm/z, 885 (M+ 1)*
/AL TR Cusllr .04, IR 38737 45 8 b MO AR R W 2 920<C902 (25D -2 Bibe i
#) o °C NMRBRHTTHAARBEIRIT ( pennogenin ) Fofb2EL5H), BBk
UBEIERE o FRHEE, WoTREN, BFNSTREESIESETHE B HC,
MC AL, WAETFRE. RKAHFKUCOWMREEG W, B LB EAY S, %
& —4FRBEMMAEERL o -MEHEH WML C. MC MiE. RAZREK K, ®
HREBH A, TLCERA L WERBKIT (bethygenin) R BHERT (key-
ptogeniny . I FIFBHABICHAN L4, B A Wit R hiE B RooH HESE, K#
HWHRMELEERSHRERES R, 23D WEE, L-REWH (1:2) . KAZR
o Kid, EBEERKTSEBA A, A ' *CNMR, mp, TLCHEH#HBEIRT0-
B-D-#iEmtmg R —B, A.fgmp. TLC, HZB¥i mp. TLC 45 S5miEERT
L O-o-BERMEE (1>2) -B-D-HEHMMERMEHZBAY—B. BRA R
A5 — 5y F R ZE0L R E T D-B M B C 2 L, FAB-MS m/z, 721

(M*-R 2= mi b + H) 557 (M -2 0 FREMMWERE + 1. A ZBkY FAB-
-MS m/z; 1220 (M*) 791 (Z4FHEENIEBAY) , 273 (RERZEE=ZBL
Y1) o BE—PERWA SR HREENT >0-a-L- BLZEMmERE (1>2)
Ca-L-RZEMmmEE (1->4))-B-D-HEMmER,

WB mp 262—264°C (4+fR) ,» EBREPITGE R, WHEABRN, 2, 4-
CREERHR MBI MIER N, FAB-MS m/z, 768#5RCsoHe,0,5%, IR 1648, 1582,
UV 240874 o« B-REE, BIRTBERGERKE, °C NMR #RRITHH
BA214 8. BA. BRCHRYRERWNITEARMFAS, $H196.3 ppm, 155.4 ppm
WASEHRANL44.4ppm 1 BB, WUV 240 nmIBRUBEEAREZE A 10D #-20- IRV 4
H., RBEBAKMESBHBRIT B, B M¥E Y $ b5 20§ TUR RN I SCRR IR S Ho 38 A
#4053, RATRIE '°C NMR WHBIEHRETERMNAR (F1) . KREPMELKE
WEREEXRAD-HERE, ML-REWC : 2), XSHRBMRTB, A'°C NMR,
WBERC EMBEWREFHEHC . MC ARBEABRN RAEEMLS HEABYE KT
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B, &R—%, HEEXSRABEENC NMR B EAY A e A vsl
k. B8ide-5, 16-=#-3p-BE-20-Fi, 3B-O-a-L- E&énﬂ:mfbﬁ% (1--2)Ca-L-
RZsmbmigst (1> 4)))-B-D-#&ntmsEw,

W|C mp235—237°C (&) » FAB—MS m/z 914 R TRC,is11,00,,5, IR,
UVHI'*C NMRy#ZRIT SR BHRTHE. B C NMR a‘sﬁ\m ﬁ%ﬁﬁ
BR=4FREHEAK, RCERBMAMNKL, RCEH—4FREWE HE5RINEEH
R IEEAY S, BURCHRITERBRITHEE, WiHs RAaRUmEE, KC
ZR KR, ﬁ’Cm‘iB #TLC MR E—3%, BAnpATH, HRCHRTER BN
FT—BBLIEE, RCEWAKMB, BRRC,, EERBESE o RTFR, TLC RUEH
s, BHRCH S FREFEEAMEZEEMNC AL, NISEB L IEWINE B W
2 Wgity, B2 BB ERMEIRI0 (pregnenolone vlycoidv 106, A LE#HR
10 EREERCH—H. RWCHLEERHEE - 6~ H-3B-E¥-20- fd,
3B-O-a-L-BRZEMmEE (1>2)(a-L- Eﬂ*n&nﬁﬁﬁ(l—»m—a L - ZE e
W (1> 4))-B-D-H%E kR,

WA. BHMC, RITAETBM B LI, EHMH B3 RE, NFEB ek A&
oR W AR BCR G Paris polyphyllafgh s BB oY, WCERNTEH KMEYD P
BHRR=Y.

MR SRR, BERSKIE. IREHAP-E-577RMK, '°C NMR 'l
NMR4§ fij Bruker-400, BITMSHkPibz, FAB-MSHER ZAB-HSHE, TLC BWHR4L:
@®CHCI;-McOH-H,0 (8 : 2 :0.1) , @CHCI;=McOH-1{,0 (7 : 3 :0.5) , ®
BMB-ZRZE (4:6) - ORMmEB-WE (1: 1) . RMTLC: ® McOH-H,0

(8:2), KEWK: OETH-BR-K (4: 1:5ER) . BGAHN: O7 XHR
50%ZBY, @2, 4-“WEERWHERE, PR FREE.
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Table 1 13C NMR Chemical shifts of sapogenins moiety (CsD5ND

Pennogennin A A m | | B1 B C

C1 37.4 37.5 37.5 37.6 37.5 37.7 37.5. 37.5
2 32.4 30.2 30.1 30.2 30.2 32.6 30.2 30.2
3 71.2 78.2 78.8 77.9 78.2 71.3 78.3 78.2
4 43.4 39.3 38.9 39.1 38.7 43.5 39.1 39.1
5 142.0 140.9 140.8 140.7 140.8 142.6 141.5 141.5
6 121.0 121.6 121.8 121.8 121.8 120.7 121.6 121.5
7 32.2 31.7 32.0 32.4 32.5 32.4 32.4 32.4
8 32.4 32.4 32.38 32.5 32.6 30.6 30.5 30.5
9 50.4 50.2 50.3 50.2 50.3 51.0 50.9 50.9
10 37.0 37.0 37.1 37.2 37.2 37.1 37.3 37.3
11 21.0 21.0 20.9 20.8 20.9 21.0 21.1 21.0
12 32.4 32.3 32.4 32.1 32.2 356.5 356.8 35.3
13 44.8 41.8 44.7 45.0 44.9 46.4 46.4 46.4
14 53.2 53.0 53.0 53.1 52.7 56.6 56.7 56.7
156 31.8 32.2 32.0 32.4 32.4 31.9 31.9 31.9
16 90.0 90.1 90.1 90.2 90.1 166.5 155.4 155.4
17 90.0 90.0 90.0 90.0 90.0 144.4 144.7 144.6
18 17.2 17.2 17.1 17.2 17.2 16.0 16.0 16.0
19 19.6 19.4 19.4 19.5 19.4 19.3 19.4 19.4
20 45.2 45.1 45.0 46.1 45.1 196.2 196.4 196.3
21 9.5 9.6 9.6 9.5 9.5 27.1 27.2 27.1
22 109.2 109.8 109.8 109.7 109.9
23 32.6 32.0 31.7 31.8 31.9
24 29.3 28.8 28.7 29.9 29.7
25 30.6 30.5 30.4 30.4 30.3
26 66.7 66.7 66.7 66.8 66.7
27 17.3 17.4 17.2 17.3 17.4
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Table 2 13C NMR Chemical shifts of sugar moity (CsDsN)

Gle. A A : |/ | B C
3 —glc.
1 102.5 100.2 100.4 100.3 100.4 100.5
2 75.2 78.8 79.1 80.4 79.1 80.4
3 78.4 76.7 76.8 76.8 76.7 76.9
4 717 78.1 78.0 78.2 78.0 78.2
5 78.2 77.8 78.3 77.9 78.3 77.8
6 62.8 61.3 61.5 61.4 61.5 61.4
2 —rha.
1 101.9 102.0 102.1 102.1 102.2
2 72.7 72.8 72.8 72.9 72.9
3 72.6 72.7 2.7 72.5 72.6
4 74.0 73.9 74.1 73.9 74.2
5 69.4 69.5 69.4 69.5 69.5
) 18.4 18.4 18.6 18.5 18.4
4 —rha.
1 102.8 103.0 102.4 103.0 102.3
2 72.7 72.8 73.3 72.8 73.2
3 72.6 72.5 73.1 72.5 73.0
4 78.2 78.2 78.4 78.0 78.3
6 70.3 70.5 70.7 70.5 68.5
6 18.5 18.6 i8.7 18.7 18.6
4 —rha.
i 103.5 103.2
2 73.0 72.9
3 72.8 72.5
4 73.7 74.0
5 69.7 70.4
6 18.9 1848

1.8RA. BRICHIRIS N

BRI L ¥A1.94 ke, SHRXEWRMBL28 gm, ZKILWED-101, M75%
ZEPEB8113 gm, REBCRE B ( CHCl-MeOH-H,O 8 12 10.1>-7 13 10,5
v/v) 183 e, B—EHERp-18EEE (MeOH-H,O 8 : 2) £#HRA W AM
B. BWMBAEEN ( Ro-18ERH ( MeOH-H,0 9 1 1) HA/WC. WA 328
mg, W B 123 mg, WC 152 mg,
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2.MANEZEHEE
WA: mp 259—261°C (5+R) , WEOUPALBER, FAB-MS m/z, 884 ( C,,
H72017)+, 867 (M + l‘HzO)’ 739 (CagHasoxs)+9 721 (CegHmom)% 557

/

(CostlOp7, IR vERD om™*; 3500—3300 (OH), 1630 ( >C = C{)\ 980—1130

(3) , 920, 902, 895, 845 (920<C902 25D - beiidk) . ‘11 NMR & (C,D N,

ppm), 0.70 (3H, s, 18-CH,), 0.95 (3H, s, 19-CH,), 0.97 (3H, d, | =
8.0 Hz, 27-CH;) 1.24 (3H, d, J =6.8 Hz, 21-CH,), 1.57 (3H, d, J =5.5
Hz, rhamnosc 5-CHy), 1.64 (3H, d, J =5.8 Hz, rhamnose 5-CH,), 4.47
(1H, m, C;¢-H), 4.95 (1H, d, ] =7.0 Hz, glucose C,~-H), 5.80 (1H,br,-,
rhamnose C,-H), 6.24 (1H, br,s, rhamnose C,-H), '3C NMRIL#%E 1 fng 2,

WAL 2 MEEER50% LEEAKM, HABRITTLC (BHEO) : powognin RE 0,42,
bethygenin RE 0,36 krypotogenin RI 0,28, /KW Z PRGN, (BHAG) « D-
slucose R 0,28, L-rhamnose Rl 0,38,

A £:0.2NEER50 % R G K AR, REBCHEZI B IRA RIA L, A RIA, 49
HemmTLCH M GEFMO) , A, Rf 0.81, A, Rf 0.68, A, mp 266—270°C ( 4}
fi#) , BT mp 268—271 °C, WAmMpARTFRE, A, 1°C NMR B 1, A, mp
260—262°C, BRIV Imp 261—264°C, RAMPA T, A, & LF: b % mp 206—
207°C, BATIRV £ ZBbsmp 204—205°C, BAMpA TR, TLCHE (HHMO) Ri
0.525 B MMV & Z B PRI —3L,

AWM B % LB, AibBRAEZBLY, mp 111—113°C, B4R
WAL mp 112—115°C 42, WA ZBHEHMS m/z, 1220 (Co, H 05", 1203
( M+H,0 ), 931 (CyyH;,0,0% 791 (CyyHyy 0,007, 413 ( C,pH,, 097,
273 (C,H 07, 155 (C,H; 0,07, 153 (CoH,;0,), 126 (CgH,,0)*.

3.HBRERE

W B: mp 258—260°C (@) , FEWEPATAE R, IRVEE cni? 35300—-3500
(OH), 1648, 1582 (a. B-AME) ., UVAELOH nm, 240 (& =7.68x10°%),
'H NMR & (C;DsN, ppm), 0.94 (3H, s, 18-CH,;), 1.06 (3H, s, 19-CH,),
1.63 (3H, d, J =5.0 Hz, rhamnose 5-CH;), 1.77 (3H, d,J =5.0 Hz, rha-
mno:¢, Cy-CHy), 2.27 (1H, s, 21-CHy), 4.94 (1H, d, ] =7.0 Hz, glucosc,
C,-t, 5.85 (1H, br,s, rhamnose C,-H), 6.39 ( 1H, br.s, rhamnose C,-H ),
6.67 (1H, m, C,¢-H), FAB-MS m/z, 768 (C;3H;,0,5)*, 621 (Cy3H,,0,)%,
476 (C,,H,,0,) %, 297 (Cy;H,O)*, *3C NMRIgF 1 &2,

R BE/KBHARTE,, mp 209—211°C, EI-MS m/z, 314 (C,;H,,0,%), 299
(M-CHy*, 296 (M-H,0)*, 281 (M-CH,-H,0), 271 (M-CH,CO)*, 'H NMR
o (CsDsN, ppm), 0.97 (3H, s, 18-CHj), 1.06 (3H, s, 19-CH,), 2.25(3H,
s, 21-CHy), 5.40 (1H, d, J =4.6 Hz, C4-H), 6.20 (1H, br,s, C,-H), 6.60
(AH, m, Cio-H), '*C NMRILZE 1, KBBPHEREN, WRARTE, K%
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HMD-FEBEML-REE (1:2)

RBZBiL: MWRAYE, BLLBEAWMS m/z, 1104(Cs5H,60,3) ", 832(M-
RZrtmige =28kt + H)*, 5600M-2 5 FREMmMBEEA ZBLY + H,D',

4 RCHEREE

W C: mp 234-—238°C (HHR) , BEPAILME R, IRVEET cm™!, 3300—3500
(OH), 1648, 1582 (o, B-AMME) , UVAXLLE nm, 239.5 (& =7.57 x10%),
'H NMR & (C;D4N ppm), 0.95 (3H, s, 19-CH,), 1.06 (3H, s, 18-CH,),
1.60 (3H, d, I =6.0 Hz, rhamnose C,-CH,), 1.61 ( 3H, d, J =5.5 Hz )
rhamnose 5-CH,), 1.78 (3H, d, ] =6.0 Hz, rhamnose 5-CH,;), 2.29 ( 3H,
s, 21-CH,), 4.98 (1H, d, J =6.4 Hz, glucose, C,-H ), 5.85 ( 1H, br.s,
rhamnose C,~-H), 6.31 (1H,br.s, rhamnose C,-H), 6.41 (1H,br.s, rhamnosc C,
-y, FAB-MS m/z; 914 (C,;H,;,0,4)*,768(C3,Hs,0,5) "%, 622 (CyH;,0,)7,
DA b 5 SCRR BB oMYA

RCL2MLKM, WiLEB, TLCHRIE - (BEAOQ) . REAMPRTH,

MCH KM, ZEKEFHFIBRRC,, mp 263—365°C () HWBEE wp
ATk

B s, BEE, BIOGERRENES FEXRMBERME AEYEIEEARY
ijtH NMR, 13C NMR,IR,UV,

¥ XMW
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