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Structures of Prostratoside D and E~
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Abstract; Two new tnterperoid sapenins, namely prostratoside 1) and E. were isolated from the whole
plants of Polycarpon prostratum { Forssk. ) Aschers. et Schwein. ex Aschers By spectroscopic methods.,
their structures were determined as 3 - O— {3~ D - xylopyrancsyl - (1+2) - 8- D glucopyrancayl -
{1=-4) - [B- D~ glucopyranasyl - (1—>23] - a- L— arabmopyrancside] - saikogenin [ and 3 - O
- 18- D- xlopyranosyl - (12} - 3- D - glucopyranosyl — (1—~4) ~ [3- [} glucopyranosyl -
{1—2}] - - L~ ambinopyranoside| - saikogenin G, respectively.

Key words; Polycarpon prostratum ; Caryophvllaceae; Triterpencid Saponin; Prestratoside I and E

We previously reported the isolation and structure elucidation of three new triterpencid saponins .
namely prestratosides A, B and C fron the whole plants of Polycarpon prostratum {Forssk. ) Aschers.,
et Schwein. ex Aschers (Ding et al, 1999; 2000) . Our Further investigation on this plant led to the
isolation of two new saikosaponin — like compounds, namely prostratoside Dand E (1, 2}, 1n this pa-
per. we report the structure elucidation of these two compounds.
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Results and Discussion

Prostratoside D (1) was oblained as white powder. Its HRFAB - MS gave s M- H! a— uwm
al m-z 1059, 5425, n agreement with the molecular fommula CsaHg Oy tealed. mo2 1059, 53761,
The IR spectrum showed absorption bands at 3368, 1642 and [079cni~ 1. and it LV ubsorption man-
ma at 253 nm suggested the existence of a heteroannular diene owiety. The "H NMR epevtrum exhiliit-
ed the presence of s1n angular methyl groups at & 0.86. 0.96, 0.98, 1.03, 1.05 and 1.63. 1wy
olefiniv methine «ignals at 8 6.68 (d, J=10.5Hz) and 5.68 t(d, J=10.5Hz). Its P NMR and
DEPT ~peetra showed alefinic resormances al 6126.3 corresponding o two methine carbons and at 3
136.2 und [33.1 correspunding 1o twu vlefinic quaternary carbons, revealed the presence of a vongu-
gated diene system al the C ~ 1] and € — [3 (18} positions in an oleanane skeleton. The Y, 'H
NMR spectral data of 1 were very similar to those of polycarponoside A (3}, a triterpenoid saponin
isnlated from Pulycarpon loeflingiae | Bhandari ez «f , 1990) . indicating both o them have the sume
aglycone as olean — 11 - 13 (18) -~ liene — 3B.16a. 23 28 —tetraol {saikogenin D). This also re-
flecied the ahsence of glveosidation at C— 16 and C— 28 due to close sinilarity in chemical shifts for
ring B - E resonances of [ and saikogemin 1.

The sugar units of I were established a- arabinose, xylo~ and glucuse by TLC vomparing with au-
thentic samples. The negative FAB - M3 gave the main fragment ion peaks at m/z 927 [ M — pentuse
~H]~. 897 (M~-gle-H] , 765 { M~ pentose — gle — H] =, 603 [ M - pentose ~ gl ~ gle —
H] . indicating a pentose and a glucose were lerminal sugars. The '"H NMR specirum showed four
anomeric protons at & 4.92 (d, J=7.0Hz), 498 {d, J=8.0Hz). 5.03 (d. J=6.0Hz) and
5.48 (d. J=7.5Hz) respectively. The " NMR spectrum showed four anomeric carbou resonances
al & 103.9, 104.2, 105.1 and 107.7. Correlalions between anomeric carbon resonance and anomeric
proton signals were also observed in HMQU spectrum. This information suggesied 1 being a tetraglyco-
side. The "H, "C NMR spectral data tor sugar units of 1 were verv similar tu those of prostratuside A
~ C and anagallosaponin II (4} (Shoji et al . 1994) . indicating all of them had the same linked sug-
ar moiety, and the sugar units were alsu affixed 1o C — 3 position of aglycone. These conclusiuns were
further confirmed by AMBC spectrium ( Fig, I).

On the basis of the foregoing evidences, the struciure of prostettoside 1) (1) is propused to be 3
~{)— [f- D - xylopyranosyl — ({2} —~ 3~ D — glucopyranvsyl — ( (4] — LR — D - glucopyra-
nosyl - {[—2)}] - a - L - arabinopyranoside} - saikogenin D (Fig. 1). It B NMR data were
summarized in Table 1.

Prostratoside E (2) was obtained ay white power and revealed ithe mam won peaks at mr z 1059
[M-—H] .9 M- pentose — H] ., 897 [M- hexose—~ H]"~, 765 [ M - peniose — hexose — H -
and 603 M- pentuse — hexose — hexose — H]" as 1 in the negative FAB — MS. The IR spectrum
showed peaks at 3400, 1646 and 1045 cm - 1. A ¥C NMR spectral comparison with 1 showed that 2
also had the same linked sugar moiety . varving structurally from I only in itx aglycone.

lts '"H NMR spectrum exhibited the presence of six angular methyl groups at § 0.94. 0.96.
[.O0I, 1.05, 1.3 and 1.57, two olefinic methine signals at § 6.00 (d. J =10 4He) and 5.65
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Fig 1 Struciure of Prostratosde 1V UL and E 120 Arries Show Selecled HMBC Comrelalions

{ebl J=10.4, 2.4Hz) respectively. The '*C NMR and DEPT spectra showed fwo slefinic signals at
3 132.2 and 132.1 corresponding to two methine carbons (C =11 and C = 127, two methylene carlun
signals at § 77.9 {C-28) and 64.8 (C—23), a quaternary carbon signal at 6 85.1 {C— 131 | (.
- 16 (877.3) and C - 28 signals were at relative low field, indicating the presence of an « — OH was
at C-16 (Jia ez al, 1989). Compared with saikosaponin [V (5 }{ Gong. 1986), the C NVR spuic-
tral data of 2 were very similar to those of saikosaponin I, except the sugar moiety . indicating both of
the-m had the same aglycore as saikogenin €.

Therefore. the structure of 2 is proposed to be 3 — O — 3-D- xylopyranosyl — ( 1—=2) - 3- D
— glucopyranosyl - (1-—+43 - [ - D - glucopyranosyl — (1-=211 g1, - arabinopyranoside . —
saikogenin G {Fig. 1).

From the Plovcarpon prostratum, five telraglycosides ( saikosaponin — like compounds) were oh-
tained. It is noteworthy thal saikosaponin — like compounds were isolated from the plants of Carvophyl-

laceae .
Table | “C BMR Duta lor Unimalosides I (1] and E {2) in CsDsN (100 M)
__ Position 1 3 : 5" Vusition 1 2 4
Aglyrone moiety Sugar moiety
38.4 3.4 387 388 Ara
2 75.9 5.8 25.9 25.8 | 101 & 9 104, |
3 B2.4 82.4 83 82.5 2 k.4 80. 3 80.3
4 43.9 43 B 438 438 a 735 73.5 715
s 47.9 47.8 179 48.1 4 78.2 78.2 T8 L
6 8.4 18.3 17.8 17.8 5 644 63 4 td 3
1 R+ 11.9 1.7 al.& Gle,
8 41 2 401 42,4 421 | 1051 105.1 U5 )
9 541 5.0 53,1 53.2 2 76 1 76 1 76.2
10 Jo.6 6.6 36.5 5.6 3 785 78.5 78 3
11 126.3 126.4 132 2 131.9 4 7.7 7 TLS
12 126.3 126 4 132.1 131.9 5 78.4 .4 B 3
13 136.2 1363 Bs.1 5.0 6 62.9 63.0 62 8§
14 42.0 4l g 43.9 a3 7 Gles
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15 324 34 we 1’711 BTV TP T O
6 67.9 67.9 77 .5 hJ 5.4 #5 3 BS 5
17 5.4 a5 3 a5 3 55 1 7T T T
15 1311 1332 LTI 5Ls 1 72 7L 7l
19 Wt w1 38.7 38 7 5 78.4 T R
T} 7 2.6 32.0 31 8 6 62 4 62 5 602 4
2l 5.2 35.1 7 7.0 ¥yl
2 2.6 M3 314 31 2 1 wrr 7 1076 o
23 &1 4 63 7 6 65 2 2 6.2 T 1 % 2
24 3.0 129 130 2.8 3 7Y 7T 77 9
25 13.9 14 8 7 15 7 4 03 708 7y 7
WY 17 4 17 3 9.7 194 3 67 & &7 5 a7 s
27 2z Q 29 6.3 18.1
28 64 9 649 7Y 77.5
19 25 2 252 33.9 31.7
30 32.7 32.6 230 245
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Experimental

General Melting points were determined on Kofler block and uncorrected. Optical rotabions were
measured with a SEPA — 300 polarimeter. IR spectra were measured on a Bio — Rad FT% - 135 spec-
trometer. LY spectrum was ubtained in MeUOH with UV - 3400 spectrometer. NMR spectra were ob-
tained on Bruker AM — 400 MHz and DRX - 500 MHz specirometers. A YG Awo Spec — 3000 spec-
trometer was used to record FABMS spectrum. 200 —~ 300 mesh and 300 — 400 mesh silica gel, Y-
101 resin and RP - 18 were used for column chromatography .

Plant material The plant of Polycarpon prostratum was collected in Xishuangbanna, Yunnan.
China, m July 1997 . The botanical identification was made by senior engineer Hong Wang, Xishuang-
hanna Tropical Botanical Garden, the Chinese Academy of Sciences.

Exiraction and isolation The plant material (6.0kg! was extracted with hot ethanol four times
to afford an EtOH extract that was suspended in water, and extracted with ethyl acetate and n ~ hu-
tanol. respectively. The n — BuOH residue (40.0 g} was chromatographed on D — 101 eesin with a
H.0 - 1tOH gradient system (1; 0—=0: 1. The fraction eluted with 70% EiOH was lurther sub-
jected to silica gel (CHCL: MeOH = 7: 3} and RP - 18 (MeUH : H:0 = 7; 3} colunn chro-
matography to afford prostratosides D {1, 1.0g, 0.015%} and E (2, S0mg, 0.0009% ), respec-
tively .

Prostratoside D (1) white powder. mp 246 - 248°C. [a]5 - 21.0° (¢, 0.58, MeOH).
IRAD em~t: 3368, 1642, 1079, LV A5 253nm. FABMS msz (% ): 1059 M- H]  {100).
927 {131, 897 (57, 765 (8}, 603 (2); HRFABMS: [M-H =~ at m/z 1059.5425 (caled for
Cs:HgyO . 1059.5376) . '"H NMR (CsDsN. 400 MHz) . (0.98 (3H., ». H-30}, 1.03 (3H, .
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H-281,1.058 (3H. s, H-24}), 0.96 (3H, -, H-25). 1.63 (3H, s. H-27}, 0.46 {3H.
<. H-26). 6.68 ¢(IH. Jd, J=10.5Hz. H- 11}, 5.68 (1H, d. J=10.5Hz, H- 121, 5.03
(tH, J, J=6.0Hz. H~ lara}, 548 {1H, d, J=7.5Hz, H- lgle?}, 4.98 {{H. d, ] =& OHx,
H- lgh2), 492 (1H, d. J]=7.0Hr, H- Lxyl} . " NMR spectral data, see Table 1.

Acid Hydrolysis on TLC of Prostratoside I). Prostratoside I (1} was applied on silica gel
T1L.L and left in an HCl aimosphere at 100%C [ur | hour. HCI vapours were eliminated and then authen-
lic sugare were applied o the plate. The chromatoplate was developed (CHCl;: MeOH: Ho(}= 6. 4.
0.8) and spots were detected by spraying with [0% H,S0; soln followed by heating. The sugar units
were identified as arabinose. xylose and glucese .

Prostratoside E (2) while powder. CoyHggOp. mp 223 - 226°C. o ]F + 14.7° 1. 0.51.
MeOH? . 1Repdl em™!: 3403, 1646 , 1045, FABMS mvz (% ): 1060 [M]~ (100). 928 (23),
808 {15), 765 (11}, 603 (3). '"H NMR (C:DsN, 400 MHz}: (0.94, 0.96, 1.01, 1.05,
1.34. 1.57 (3H each. s}, 6.00 (IH. d, J=10.4Hz, H-11), 5.65 (IH, dd, J = 10.4,
2.4Hz. H-12), 5.02 (IH, d, J=5.8Hz, H-lara), 5.48 {1H. d, J=7.6Hr, H— lglc1 7,
4.97 (1H. d, J=8.0Hz. H-lglc2}, 4.92 (IH, d, J=7.2Hz. H- layl). "C NMR spectral da-
ta. see Table 1.
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