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A STEROIDAL SAPOGENIN FROM TUPISTRA WATTII
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Abstract A new steroidal sapogenin named wattigenin A was isolated from the fresh rhizoms of
Tupistra wattii Hook.T.{Liliaceae) together with a known one, ranmognin D. On the basis of spec-
tral evidence, the structure of wattigenin A was elucidated as spirost-25(27)-ene—18,
2p8,38.48,58.68-hexol.
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Steroidal sapogenins and saponins as a kind of chemical marker are widely distributed in many
Liliacious plants. Tupmsira watsii Hook.f. 13 mainly distributed in the southeast of Yunnan. Sichuan,
Guizhou, Guangdoag and Guangxi of China as well as Bhutan and India. It is used as a folk medicine in
Yuynnan for the treatment of several inflammatory diseases such as pharyngitis. tonsillitis, bronchitis and

1]

cystitis as well as wound bleeding, injuries from falls, fractures and strains . As a part of our continued

(2] We examined the methanol ex-

chemical studies on steroidal compounds existing in Liliaflorae plants
tracts of this plant.

The chloroform soluable portion of the methanol extracts was repeatedly chromatographied on silica
gel and preparative HPLC to give compounds | and 2.

Based on the analyses and comparison of IR, EI-MS and negative FAB-MS, 'H and *C NMR

specira with reported data, compound 2 was proved to be ranmogenin D which was previously 1solated
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Table 1 “C and '"H NMR data of from Tupistra aurantiaca -7 .
1 {in pyrnidine—ds.ppm) Compound 1, mp 267— 270C idec.j showed a

C 8o By * quasimolecular ion peak at m ./ z 493[M(C;,H,,0,)-H] in
1 725 43lbrs the negative FAB -MS. In the E1-MS spectrum, it showed a
2 672 423brs molecular on at m / z 494MT and fragment ions al m / z
3 T55 4.7%9brs -
1 696 411bre 458[M~2H,0T". 403{M-5H,O—HJ", 385[M-6H,0-HT". sug-
s 187 gesting the presence of polyhydroxyl groups. The 1R spec-
f’r g‘;"; ': 33 ]:rlsl} trum displayed absorpuion bands for hydroxyl groups 13400
3 301 239 brdio 1) cm ', br) and a spirostanol skeleton (980, 925, 880. 856
¢ 454 132 em*j. Comparison of the '’C spectrum of 1 with those of re-
}? ;:2 L462H 1" ported sieroidal sa;:»{)gt:]:urxrpE 43) revealed that it was a
. 46(2H
12 400 1.0%.1.62 brd(12.2) polyhydroxyl steroidal sapogenin with a double bord be-
13 40,7 tween C-25 and C-27 [(3 144.5 (5,C} and 108.6(t, CH,)]. In
14 562 1.10 addition, the "C NMR signals of | are almost
15 323 145207 ) ,
16 814 457q-like(7 2) superimposable on those of 23(R)-3B-spirostane—1§.25,
17 632 1.B3 3p.48.58.68—hexol except the signals of F ring " * . The
:2 :2: {:zj double bond at C—25 and C-27 was also supporied by the
0 40 185 "H NMR spectrum in which the normal H-27 methyl sig-
21 14.9 1.06 d (6.9} nal was absent instead of the presence of two broad siglets at
221085 Ve d 4.76 and 4.79. Furthermore, 2D NMR experimenis were
23 33 171 2ZH)
14 290 2123 brd(11.2).2.67 used to confirm the proposed struclure. A comprehensive
25 1445 analysis of “C-'H COSY, 'H-'H COSY and COLOC
26 651 40140120} spectra allowed the complele assigments of the ''C and 'H
4.44d (1240}

signals as shown in Table 1. Therefore, compound 1 was
formulated as spirost 25(27)—ene—15.28,35.48.55.65-hexol,

and was named waltigenin A.

27 10B& 476 brsd.79brs

" Coupling paterns weil resolved are expressed

with coupling constantsin Hz in parentheses.

* " The two gerninal protons resonate in the
same position. EXPERIMENT

Mps: uncorr. Optical rotation were recorded on a J-20C polarimeter. IR spectra were measured on
IR-450 spectrophotometer in KBr pellets. '"H and C NMR specira were measured on a Bruocker
spectrospin AM —400 spectrometer using TMS as an internal standard. FAB-MS and EI-MS spectra were
measured on an Aulospec mass spectrometer. Column chromatography was carried out with silica gel (200
— 300 mesh) and ODS {HPLC). TLC was conducted on precoated Kieselgel 60 F,,HPTLC plates (0.2
mm, Merck} and detecied by spraying 10% H.SQ,followed by heating.

Plant material The fresh rhizoms of Tupisira wareii Hook f. were collected in Wenshan, Yunran and
identified by Prof. L1 H. A voucher specimen is deposited in the Herbarium of Kunming Institute of Bota-
ny, Chinese Academy of Sciences.

Extraction and Isglation The fresh rhizoms (244 g) were extracled with MeOH under reflux. Afler
removal of the solvent by evapn. the combined extracts (56 g) were suspended in H,0 and successively ex-
tracted with CHCI, and 1-BuOH. The CHCl, layer was evapd in vacuo to give a residue (9.2 g), which
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was subjected to silica gel column, eluting with CHCl,-MeOH (20 : 1 to 5 I 1) to give fractions I —1\.
Fr. I was chromatographed on a silica gel column using CHCl,-MeOH (15 : 1 ta 10 : 1) and crystallized
with CHCl;~MeOH to give compound 2 (25 mg). Fr. I was repeatedly chromatographed on a =:lica gel
column with CHCL-MeOH (10 1 to 6 2 1), a reversed silica column of RP-8 with 70% MeOH and
finally purified with preparative HPLC (Beckman gold system, YMC-Pack 312 ODS column 250 x 16
mm), using 75% MeOH at 5—8 mL / min as mobile phase to afforded compound ! 121 mg).

",
HO
HO

HO 1
HO  HO

Wattigenin A (1) White amorphous powder, mp 267—270C ({(dec.); [¢]5—41.5 1c=0.49, C;H,N).
IRvEMem™: 3400 (br), 980, 925. 880, 856 (intensity 925>880). EI-MS m/z(70eV):
494[MIC;H,0,)T", 458[M-2H,07T", 403(M-5H,0-HT", 385[M—6H,0~H]", 357[M—~6H,0~2ACH,H+HT,

137(base]’; FAB-MSineg.)m / z: 493[M-H] : 'H and 1>C NMR spectral data see Table 1.

Ranmogenin D {2) Colorless needles from CHClL~MeOH, mp 303—3057C {dec.). IR¥XEem ™ 3300
(br). 70, 940, 905, 885 lintensity 905> §85), EI-MS m/z (70 ey}
464[MIC,H 09", 446[M-H,OT". 428M-2H,OT". 414[M-2H,0-CH,+HT", 139[base]’. FAB-
MStneg.) m / z: 463[M—H] . '"H NMR (pyridine—d,): 50.86{3H., s, H-18), 1.08(3H, d, J= THz, Me-27),
1.1613H, d, I=6Hz, H-21), 1.5913H, 5, H-19), 3.38(1H, br d, I = 11Hz. H-26), 4.05(1H, br d, I = 11Hz,
H-26"), 4 2H1H, br 5, H-16). *C NMR (pyridine—dg): 73.91C-1), 33.5(C-2), 71.3(C-13), 68.2(C—4),
78.5(C—5), 30.5(C-6), 28.6(C—7), 35.24C-8), 45.51C-9), 45.91C~-10), 21.6(C—11), 40.2(C—12), 40.8(C- 13},
56.41C—14), 32.HC-15), 81L.51C-16), 63.2(C—17), 16.MC—18), 13.9C-19), 42.11C-20), 15.XC-2!},
109.91C-22), 31.2(C-23). 29.0iC 24}, 30.0(C-25), 67.0{C-26) and 17.4C-27).
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