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Abstract Two new minor steroidal saponins polyphylloside Tl and IV were isolated from the
aerial parts of Paris polyphylia var. yunnanensis. On the basis of chemical and spectrascopic ana-
lysis, their structures were established as 27—hydroxyl-penncgenin 3—O—[x—L—-rhamnopyrano—
syl (1-> 2)] [ e—L—rthamnopyranosyl {1-- 4}-a—- L—rhamnopyranosyl (1— 4)] —f—D-glucopy—
ranoside and 238, 27—dihydroxyl-pennogenin 3—-O-[ g—L-rhamnopyranosyl(l— 2Ha—L—
rhamnopyranosyl(1—~4)—2—L -rhamnopyranosyl (1—>4)]- f—D—glucopyranoside. respectively.

Key words Paris polphyifla var. yunnanensis, Triliaceae, Steroidal saponins

“Chonglou™as a famous folk medicinal herb in the south of China have been used not only as an anti-
biotic and anti-inflammatory drug but also to treat injuries from falls, fractures, parotitis, mastitis and
snake bite as well as to stop bleeding. There are several species of the genus Paris {Triliaceae) were used as

original materials of “Chonglou™. In the previous paper ' %

, we reported the isolation and structure
alucidation of new steroidal saponins from several plants of Paris and found that some of them with inter-
esting hemostatic and antitumor activity. As the part of sysumartic study on the chemotaxonomy of this

genus, we now report the structures of 1wo new minor steroidal saponins from the aerial
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patt of P polyphylla Smith var. vunnaenensis (Fr ) Hand.—Maazt,
RESULTS AND DISCUSSION

The crude saponins were subjected to column chromatography on silica gel, reversed phase RP-18
and highly porous polymer resin MCI gel HP-20P, yielded polyphyvlloside T[ (1) and IV (2), both of
which were predicted to be spirostanol glycosides by the usual colour test and TR spectra.

Table 1 '*C NMR Chemical shifts of aglycons compouﬁds 1-8 {&.ppm, Py-d.) I
C 1 3 5 2 4 ] 7 8
1 EYE:] 37.9 369 315 EVN| EYR| 374 375
2 0.2 32.6 320 0.1 329 E1 R 24 30.2
3 783 1.4 728 78.1 71.3 738 1.2 8.2
4 390 43.5 384 38.7 415 38.1 434 387
5 140.9 1421 140 2 140.7 142.0 1397 142.0 140.8
i} 121.8 1211 121.9, 1217 121.0 122.2 121.0 121.8
7 - 32l 31.4 316 324 . 324 Jl4 322 325
g P4 325 31.2 324 323 ] Wi T4 326
9 50.3 50.5 49.7 50.2 504 . 49.5 504 503
10 37.2 371 371 7.1 371 372 7.0 37.2
11 21.0 21.1 09 209 21.1 20.5 21.0 20.9
12 32.5 325 295 323 325 8.1 324 32.2
13 451 45.4 439 45.8 458 44,5 448 449
14 53.1 532 52.8 531 533 526 532 527
15 31.8 318 315 3.7 319 3 g 324
16 90.2 ap 2 91.0 90.8 91.0 90.8 90.0 940.1
17 90.2 90.1 90.1 90.0 90.1 90.8 90.0 90.0
18 171 17.2 17.1 17.3 17 5 16.6 17.2 17.2
19 194 197 19.2 19.3 19.6 19.3 19 6 19.4
10 449 452 44.5 40.2 40.5 389 452 45.1
21 9.8 94 g1 9.1 2.3 1.7 9.5 9.5
22 1103 1104 110.2 112.5 1127 109.3 109.2 109.9 5
23 321 322 322 a7.9 68.1 67.9 326 39
24 236 236 22.6 ize 332 217 293 297 -
25 9.0 391 349 389 389 354 305 303
26 640 64.0 61.6 63.1 632 61.9 667 66.7
27 64 4 64.4 658 639 64.0 64.7 17.3 17.4
170.5 170.9
COOCH, 170.2 170.5
170.3
20.5 21.1
COOCH, 204 208
0.5

{5 and 6, 8, CDC,)

On hydrelysis with hydrechloric acid, saponin 1 yield an aglycone (3) and sugar constituents were
identified by TLC and PC as D—glucose and L-rhamnose in a ratio of 1:3. Compound 3 has the molecular
formula C,;H,»0; by EI-MS spectrum. The 'H NMR specirum of 3 was very similar ic that of
pennogenin (7}, but the singlet due to the C,,—CH, was missing signals corresponding to a primary
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hydroxylgroup. The C NMR spectrum of 3 (Table ) confirmed this by the presence of signal at § 65.8(t)
which corresponded to the primary hydroxyl carbon and the signals ascribable to C-24, C-25 and C-26
were shifted by —6 7, +4.3, —5.1ppm respectively. 'H WMR of diacetata (5} of 3 showed $3.741H,
dd, J=5.2. 11.0Hz, H-26x), 3.91(1H, t. I=11.2Hz. H-26f) which were assignable H-25 to be
axial conformation, the C-25 is D-configuration. On the basis of these data. 3 was concluded to
25D-spirost—5—ene—38, 17z, 27-triol.

The positive ion FAB mass spectrum of 1 showed a guasi molecular ion peak at m/z
1047[M+H]* and fragment ions at m / z 899{M—hexose]*, and 752[M -2 hexose]”. The EI-mass spec-
trum of acetate of 1 showed a fragment ion peak at m / z 273[rhamnaose (QAc),]". The 3¢ NMR spectrum
of 1 exhibited four anomeric carbon signals at §100.4, 102.1, 102.3 and 103.2 and the all of chemical
shifts for sugar moieties were fully super overlapped with those of sapomn VI{8/%. The glycosylation shift
effect lead to the C-3 position of aglycone was downfield shifed from d71.4 to 378.3. Based on the above
evidence, the structure of 1 was elucidated as 27-hydroxyl-pennogenin-3—-0O-[ o-L-

rthamnopyranosyl{l—~ 2] [ o L-rhamnopyranosyl (l1-= 4}~ L-rhamnopyranosyt [(1— 4} —f-D—

glucopyranoside,
Table 2 C NMR chemical shifts of sugar moieties (in pyndine-d,, &, ppm)

Sugar—C 1 2 3 Sugar-C 1 2 B

Gic. Rha.

(1nner) | 100.4 100.3 100.3 (inner) 1 102.3 102.1 102.4
2 30.4 80.2 804 2 732 73.0 73.3
3 76.9 76.8 76.8 3 728 717 731
4 78.3 78.1 78.2 4 781 78.0 78.1
5 77.7 77.6 179 5 63.4 63,3 63.4
B 61.4 61.2 61.4 6 18.7 18.5 187

Rha. Rha.

(terminal) | 1021 102.1 021 (termunal} 1 103.2 103.1 103.5
2 728 - 72.7 72.B 2 728 72.7 730
3 72.4 72.3 727 3 716 724 72.8
4 T4.1 74.0 741 4 740 73.8 717
5 69.5 694 69.4 5 70.3 702 69 7
6 18.4 18.3 186 6 18.8 18.7 18.9

Saponin 2 gave a aglycone (4) and D—glucose and L-rhamnose in a ration of 1:3 as sugar components
under mineral acid hydrolysis. The molecular ion of compound 4 was at m ./ z 462[ MiC,;,H,,0.] by
EI-MS spectrum. It suggested that 4 had one more hydroxy group than that of 3. 4 afforded a triacetate
{6) when acetylated with usually method. '"H NM R spectrum of 6 is similary with that of 5. The difference
of chemical shift only on the F ring. In the case of 6, a triplet at 33.55(J=11.2Hz, H—-26«) and a double
doublet at 33.65(J=3.6Hz, 1t.0Hz H-268} were assignable and vicinal to 25p{axial)-H. Double doub-
lets at 54,88 was ascribable to a proton germinal to the acetoxy group. Its coupling constants J= 5.0 and
11.8Hz) were understandable that this proton should be located at C-23 with x(axial) configuration. The

3C NMR chemical shifts showed a downfield shift (+2.4ppm) for C—22 and an upfield shift for the C-20
{—4.7ppm) due to the y—gauche effect which conforming the —CH—OH should attach to C-23. On the ba-
sis of above the structure of 4 was concluded to be 25D-238, 27-dihydroxyl-pennogenin. Since the '*C

NMR. signals of sugar moieties almost identical with those of I in the sugar residue, the structure of 2 was
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clucidated as 238, 27-dihydroxyl-pennogenin—3-0O-[ a—L -rhamnopyranosyl (1 » 2)Jz—L-rham-—
nopyranosyl {1 »4)-x—1.-rhamnopyranosy! (1--4)]- i~ D-glucopyranoside.

EXPERIMENTAL

Mps: uncorr, NMER spectra were meas-
ured in pyndine d; and CDCl,; and recorded
at 400MHz for 'H NMR and ""C NMR
(DEPT) using TMS as int. standard. E[-MS
were measured at 20eV accelearating voltage.
FAB-MS were recorded on VG ZAB-HS

mass spectrometers. Solvent sysiems of TLC

R R R
L s H -oH and CC: I . CHClL,-~MeOH-H,0(8:2:0.1;
: f{ ":]’_IH 'gg 7:30.5 VAV 2 | petrol: EtOAci1:1: 46
4 H OH pu 5= 9k@—lm V/V), @ . (82 V/V) @ . CHCL-
5  0Ac -H DAc tA—1) tha [4—=1) rha
6  -0Ac -OAr DAC MeOQOH-H,0(7:3:1, 9mL+HOAc ImL). TLC
s P o= were by spraying with 7% H,S0, followed by

heating.
gle: B-D-glucopyranosyl;  rha: a-L-rhamnopyranosy| Plant material: Paris pelyphylfa  var.
. YuRTGRensis was collected at
LuopiniYunnan), China in october 1987 and identified by Prof. Li Heng {Kunming [nstitute of
Botany, Academia Sinica). The voucher specimen is keptin KUMN.

Extraction and isolation of saponins The dried aerial parts ol Paris pelvphrlla var. yvunnanensis
(1.94kg) were extracted with hot MeOH. The extracts were subjected to a D101 highly porous polymer
column chomatography with 75% MeOH to afford sapomn fraction (113g). The crude saponis were
chromatographed on silica gel column with solvent a to give three fractions. The third fraction 12.1g) was
Murther chromatographed on reversed phase highly porous polymer and RP-18 vielding saponins 1
{205mg) and 2 (184mg).

Saponin 1 Colorless ifrom MeOH), mp 2872897 . 1RV Bem™: 3300—3500. 1000— 1100(OH),
1650({ C=C ). '"H NMR (8} 0.97(3H, s, H-18), 1.08(3H, s, H-19), 1.22(3H, d, J=6.2Hz, H-21)
1.55, 1.56, 1.57{9H, each dd, J=6.2Hz, 3xrha—CH,) and 4.92(1H., d. J=77Hz, glc-H-1),
5.78. 6.22, 6.33 {3H br, each 3x rha—-H,). The C NMR as table 1, FAB-MS m ./ z: 1047[M+1]
899[M-rha]*, 752[M-2rha]’, 753[M-2irha)]. 570[M-3rha-2H,0OT"

Saponin 2 Needles (from MeOH), mp 281—283C . IRvX®em™!: 3500—3300, 1100—1000(-OH),
16251 C=C). 'H NMR 4. ppm) 1.03(3H, s. H-19) 1.173H, s, H-18), 133 (3H, d, J=7Hz,
H-21), 1.58, 1.59, 1.61(9H, d. J=6Hz, each, 3» rha-CH,). 4.92(1H. d, J=75Hz, glc-H-1)
582, 627, 6.383H, br, each. 3x rha-H,). FAB-MS m/z 1063[M+H], 915M rha],
768[M -2rhal".

Acid Hydrolysis of | and 2 A soln of each saponin (60mg) in 2 mol # L HC1-50% MeOH 10 mL was
refluxed on a water bath for 4h. The reaction mixt was diluted with H,O (5 mL) and removed

MeOH. The reaction mixt was extracted with EtOAc. The crude sapogenin was subjected to column
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chromatography eluting with soin :2' to afford 3(35mg) and 431mg), respectively.

3, mp 205—207C, '"C NMR as table 1. 'H NMR (#) 0.98(3H, s, H-18), L.08(3H, s, H-19)
1.28(3H, d, J=7.2Hz H-21), 450({IH. t J=62Hz, H-6). EI-MS m/z: 446 C,H,0..
428[M—H,0T". 410[M-H,0T", 17I1[C,H,0,]', 169[C,H,,0,I", 142[C,H,0.].

4, mp 231--232C . "C NMR as table 1. 'H NMR (4) 1.02(3H, s, H-18), 1.17(3H, s, H-19},
1.3203H, d, J=72Hz. H-21), 4357iH, t, J=7.0Hz, H-16), 536liH. d. J=4.6Hz H-8),
59613H, 3> OH). EI-MS: 462. C,,H,0,. 444 M-H,] %, 426 M-2H,0] %, 187 C,H,;0,] "\
185[CyH ;0. I", 158[CH, 0,1

The aq. layer was neutralized with solid AgCQ,;. Altered. evaporated to dryness in vacuo, then the
residue was examined on TLC and PC with solvent 3, 1 used for identifying the sugars Sugars of
saponins | and 2 were detenmined identical, both are glucose and thamnose (1:3).

Acetylation of sapongenin 3 and 4 Each sapogenin (10 mgl) was dissolved in pyridine (1 mL) and
(ACO),0 (2 mL). The soin was allowed o stand 24 h  at room temp. The reaction mixt was poured into
ice water and the ppt. was collected by filtration. dissolved in CHCI; and filtered. then added MeOH
and removed CHCl, to give 5 and 6, respectively.

5, Needles (from MeQH). mp 129—131C EI-MS m ./ z S30[M]", 213(C, H,-0,)". 211{C, H,;;0,)".
184(C,gH 405", '"H NMR (CDCY,, 5. ppm)., 0.83(3H. s, H-18), 0.90(3H, d, J=7.0Hz H-21), 1.04(3H, s,
H--19), 2.05 2.07(6H, 5, 2x COCH,), 3.7411H, dd. 1=5.2, 11Hz, H-26a), 3.91{1H, t, I=11.2Hz, H-268},
5.40(1H, d, J=5.0Hz, H-6}.

6, Needles (from MeOH), mp 198—199C . EI-MS m 7 = 572[M]". 255(C,H,04", 253C,,H,,0,).
2261C,H,,0,)". '"H NMR (CDCI,. &, ppm). 0.84 (3H, s, H-18), 0.89(3H. d, J=7.2Hz, H-21), L.0O4(3H, s,
H-19, 204, 2.05, 2.06(9H, 5. 3 ¥ COCH;), 3.55(1H, t, J=11.2Hz, H-26x) 3.65(1H, dd, J=3.6, 11.0Hz,
H-26M), 3.942H, m, J=56Hz. H-3), 4.04(1H, \, J=73Hz, H-186), 4.88(1H, dd. J= 50, 11.8Hz, H--232).
5.38(1H, d, J=4.8Hz, H-6).
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(ZBEHEYMTR) EMLFRIEERAH

AEEPT HE PR R AMTEL, REATRR&ENS,, SHENTHE, FEEEF2EAEN
ERTUI,

LRI R EROEREASBAT 19934 (15%) F1—2 8,

2H A PR ESA S T A, P, REmMWE L.

IfeEEmEA S SR, RHEELRE, EXRATHEGHEGE. $LASB0OEHRIRLEN, X
WAL EHIrE, EAXREREFENEL.

42Z UMM R M AR, FRHEANLEHEREN”, Kb, £ 0RH 085
2R CA, BEFRmA, FAHEEFESS, Im: Phytochem { IF# 2% Phytochemistry), Tetra { 1F 4
Tetrahedron).,

SEENSLSFEUKEE, DEEXRPFEEECE TN IEXE, STE AR S m¥. (1)
HHRETES (D R E R, Q) et Y. ngi, TLCHK. BEFESEBHADNE,
(3 {28 (FEENE) EifiMrm ik,

6L &R A IUPAC sr &S H BN FZ LA, FHLSETHN - EENEAE. X
LEBE - HAHEEF RS, FTXHlRS AR

TEM AR TRENGER, . (&3 3 (Siomg: 0.0031%). ERAFEHAAEN, n. GG
R (MeOH), HRARIERTY, 4k mp259—261 C. HE{tomirdRmEzTiE. Il 653,

8 R4 EFE, I 2 aik4®(Found: C, 62.9: H, 5.4. Calc. for C,;H ,;ON,: C, 62.9; H. 5.3%).
#Fita#(Found: C, 62.9: H, 5.4. C;;H ;0N requires: C, 62.9; H. 5.3%).

o lhEERMETE: 5% MEM ° (FAEM: c 5% 100m! ERHELSEHER), mab+322°
(EtOH: c 0.3210),

BE i i (ORDY] H — R AR R KT Bla i By T L E[OHA & .

A% (CD) o A 4 F 1% 35 {4 fm [0],5,+21780, [0l —16113 B % 5 T & i % W 1d &
Ae253-1.02(MeOH: ¢ 0.164) 7.

10. NMR 0 'H NMR &°C NMR, S HAERHE BNEARY. 2B 6 #EG
TMS)#ET. TR, fu: Sk (s), FL 6 (brs), WE(d), 3 — FE(dd), HE&(m)%F. "CNMR R'H NMR
WFAREHAENESBEREEEE. £H IUPAC £, &% C-1, C-2 H-1, H-2, fAm: "C
NMRI(21.15Mz, CDCl,}): 430.1{t, C-35), 74.1(d, C-6), 121.3(d. C-3), 144.2(s, C-4), 'H NMR{100MHz.
CDCl,): 50.681(3H, s, H—18), 0.884(6H, d, J=6.0Hz, H-26 and H-27), 0.90L(3H, d. J=5.0Hz, H-21).
4.342(1H, q, J6z. 7x=4.5Hz, J6a. 7= 2.0Hz, H-6), 4.211{1H, m. W, ,,= 18.0Hz. H-3¢), B AI{L 5%
EEMEE R AR R, WL T % i Ang,
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