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Abstract—The isolation and structural determination of tubeimosides II and IH, new cyclic bisdesmosides from

tubers of Bolbostemma paniculatum are reported.

INTRODUCTION

The Chinese cucurbrtaceous folk medicine, ‘Tu Bei Mu’,
the tubers of Bolbostemma paniculatum (Maxim.) Fran-
quet, 1s used as an anti-inflammatory agent for mastitis
and as an antidote for snake venoms. From this folk
medicine, an oleanane saponin named tubeimaoside T (1)
was 1solated and the structure was reported in prelimi-
nary communications [1, 2. This is the first example of a
saponin having a novel cyclic structure with a 3-hydroxy-
3-methylglutarate bridge and the name ‘cyclic bisdesmo-
side’ was proposed for saponins of this type It was noted

1 Author to whom correspondence should be addressed

OH

[
=l
[
=
=

that compound 1 is a potent solubilizer [1]. The present
paper deals with the isolation and structure determi-
nation of two additional new cyclic bisdesmosides named
tubeimosides 11 (2) and HI (3) from the same source The
experimental details of the study on compound 1 are also
described.

RESULTS AND DISCUSSION

A methanolic extract of the tubers was chromato-
graphed on a column of highly porous polymer resin to
give a mixture of saponins. The mixture was subjected to
column chromatography on silica gel, reversed phase
silica gel and finally on hydroxyapatite, affording com-
pounds 1-3 1n vields of 1.9, 0.5 and 1 0%, respectively
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On muneral acid hydrolysis, compound 3 wielded an
aglycone (4) and p-glucose, D-xylose, L-rhamnose and L-
arabimose as sugar componetits. On the basis of spectral
data, compound 4 was proved to be identical with poly-
galacie aad previously solated {rom Polygala paenea [ 3]
and Plarycodon grandiflorum [4] as a sapogenin.

The 'H and *C NMR spectra of compound 3 showed
the presence of tive monosaccharnde units and an acyl
molety (Tables 1 and 2). Mild alkahne hydrolysis of 3
with 0 5% banium oxide-methanol and 0 3% petassium
hydroxide--water yielded deacylated compound 5 and a
dicarboxylic acid (6), respectively The latter compound
was identified as 3-hydroxy-3-methylglutaric acid Com-
parson of the '*CNMR spectrum of compound 5 with
that of 4 showed the glycosylation shifts [5] for C-2, C-
3,C-23 and C-28 (Table 1), mdicating that 5 1s a bisdes-
mostde of 4 with glycosyl inkage at both the 3-hydroxyl
and 28-carboxyl groups On selective cleavage of the
ester glycoside linkage at C-28 with Irthium 1odide 1n
methanol and 2,6-tutidine [6], compound 5 gave a
monodesmoside (7) and a methyl glyvcoside (8) Acid
hydrolysis of compound 7 yielded D-glucose The 'H and
3CNMR specira of compound 7 showed the presence of
two f-glucosyl umits The EIMS of a peracetate of com-
pound 7 exhibited the fragment 1o0ns characteristic of
terminal glucose (m/z 331) and glucobiose {m/z 619) The
methylation analysts | 7] of the permethyl ether of com-
pound 7 revealed the presence of termmal and 2-Imked
glucosyl residues Consequently, compound 7 15 formu-
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fated as the 3-O-f-p-glucopyranosyl (1—2)-f-D-
glucopyranoside (f-sophoroside) of compound 4 The
methyl glycoside (B) was identified as methyl S-p-
xylopyranosyl (Il - 3)-a-1.-rhamnopyranosyl (1 — 2)-L-
arabimopyranoside by comparison of its '*C NMR spec-
trum (Table 2) with that of an authentic sample obtamned
from 1 under the same conditions as above The ano-
meric configuration of the arabinopyranosyl unit of com-
pound 5 was confirmed as x based on the unusual
I3CNMR glvcosylatton shifts (Table 2) obscrved for the
2-linked arabmopyranosyl esters of the oleanane type
triterpenes reported by Mizutant er of [8] These results
ted to the formulation of compound 5 as shown

The location of the acyl moiety of compound 3 was
elucidated from the following results In the *CNMR
spectrum of compound 3, the signals due to the trisac-
chartde moiety at C-28 appeared at almost the same
posttions as those in the spectrum of 1 (Table 2} In
addition, a proton signal of compound 3 mn the range of
an acylated carbinyl proton (56 06) was assigned to H-4
of the rhamnose unit by means of 'H 'H 2D correlation
spectroscopy {2DD-COSY) as shown in Fig | These re-
sults indicated that the 4-hydroxyl group of the rham-
nose unit 1s knked with the acyl moety

In the "*C NMR spectrum of compound 3 (Table 2),
signals due to one of two hydroxymethyl carbons of the
sophorosyl moiety appeared at lower field (364 7) than
the corresponding carbon signals m the spectrum of §,
indicating that the 6-hydroxyl group of erther the termi-
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Sapomns from Boibostemma paniculatum 1441
Table 1 !3CNMR chemical shifts of aglycone moieties in C;D N
1 14 17 15 13 2 12 18 16 4 3 5 7 9 6
C-1 44 1 441 440 441 449 443 4472 442 442 449 44.1 440 440 450
2 693 705 705 707 716 692 70.5 704 706 71.6 70.0 701 703 716
3 829 825 82.5 825 730 83.6 §26 828 826 73.2 829 830 830 732
4 43 1 423 42.7 425 423 434 426 427 427 424 425 426 427 424
5 486 48 5 485 48 5 485 4797 476 479" 477 483 477 481° 485 48 5
[ 186 181 182 179 183 19.0 180 184 179 183 187 181 18.1 186
7 331 331 330 333 332 334 332 332 333 333 337 331 331 336
R 404 400 401 99 399 404 402 403 401 40.1 40.3 401 400 403
9 474* 477 477 477 431 473 478 477 478 477 477 476* 477 47 8
10 372 369 369 370 372 374 369 370 370 373 370 369 370 37.3
t1 239 239 239 238 240 240 240 241 240 240 240 239 240 241
12 1227 1231 1225 1227 1227 1227 1230 1225 1225 1226 1229 1229 1226 1230
13 1442 1442 1442 1448 1448 1446 1444 1445 1451 1451 1446 1444 1451 1444
14 413 427 425 423 42.4 418 42.2 424 423 423 421 421 423 424
15 291 282 282 283 283 o8 359 363 362 361 378 359 3601 364
16 227 232 230 238 238 750 746 741 748 748 734 739 748 740
17 470* 473 473* 467 466 491 496 495 489 489 493 495 489 496
18 413 417 413 420 420 404 41.2 413 414 415 409 41,2 415 414
19 463" 462 464> 464 464 466° 470 47.3° 472 472 465 470 472 472
20 308 8 308 310 309 308 08 309 310 310 308 308 110 309
21 339 342 337 342 342 158 361 358 362 361 360 360 362 359
22 22 327 326 330 330 324 320 322 328 328 324 319 329 321
23 64 6 646 64,4 64 6 67.6 654 64.6 648 646 678 64.3 658 659 678
24 156 147 146 147 145 158 146 147 147 146 15.3 14.7 148 145
25 174 173> 173 172 173 178 174" 175 173 174* 175 173 173* 17.5*
26 174 176° 1765 175 175* 179 176* 175 175° 176~ 178 175 176 178
27 260 261 261 263 262 275 27.2 273 273 272 273 271 273 273
28 1760 1762 1763 1802 1802 1755 1759 1758 1800 1800 1756 1759 1800 1759
29 331 331 331 333 33.2 332 332 332 333 333 331 331 333 332
30 237 237 236 240 238 246 248 247 248 248 243 247 248 247
C-r 171 2¢ 171.7 1712 1720 1712 1717 1747
2 46 6° 46.3° 46 9° 47 1° 472 464° 464
3 701 701 702 70.4 701 701 700
4 479° 46 3 47.7° 47 6* 46 9* 467 464
5 17144 1749 171 49 174.8 171 4¢ 1748 1747
& 264° 282 261 282 260 283 283

#~dSignals may be interchangeable in each vertical column

nal or mner glucose unit 1s acylated. By the '*C-*H 2D-
COSY spectrum of compound 3 (Fig. 2), this acylated
carbinyl carbon signal was correlated to the proton
signals at §4.98 and 4.61 which were assigned to the H,-6
of the terminal glucose umt by means of 2D-NOESY
(Fig 3)and '"H-'H COSY (Fig. 1) In addition, the EIMS
of a trimethylsilyl ether of compound 3 showed no frag-
ment 1on due to a termunal glucose unit, which was
observed 1n the spectrum of a trimethylsilyl ether of 5. It
follows that in compound 3, another carboxyl group of
the acyl moiety must be linked to the 6-hydroxyl group of
the terminal glucose umt

Frnally, the chirality of the asymmetric carbon of the
acyl moiety of compound 3 was determined as the §-
configuration as follows. Enzymatic hydrolysis of 3 with
p-glucuronidase gave compound 9. The free carboxyl
group of acetylated 9 was reduced with diborane and the
product was saponified by alkali to give mevalonolac-
tene (10). Hirai [9] reported the micro-scale identifi-
cation of the chirality of mevalonolactone by HPLC

analysis as 3{R or §)-5-0-acetyl-1[(R}-phenylethyl]-
mevalonamide (11). We revealed that 3-O-trimethylsilyl
cthers of the 3-epimers of compound 11 can be dis-
unguished from each other by GC-MS By means of this
modified procedure, the chirality of C-3 of compound 9
was found to be the S-configuration as 1n the case of 1.
Based on these results, the structure of compound 3 was
estabhished.

On mineral acid hydrolysis, compound 2 also afforded
4 as an aglycone and D-glucose, D-xylose, L-rhamnose
and L-arabinose as sugar components. On muld alkaline
saponification, compound 2 gave a deacylated com-
pound (12) and 3-hydroxy-3-methylglutaric acid (6). In
the "*CNMR spectrum of compound 2, signals due to
the aglycone moiety were almost superimposable over
those 1n the spectrum of 3, while those associated with
sugar and acyl moieties appeared at almost the same
positions as those of 1 {Tables 1 and 2). This indicated
that compound 2 must be a 16a-hydroxylated denvative
of 1. The allocation of the acy! moiety of compound 2 was
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Table 2 '*CNMR chemical shifts of sugar moieties in C;DsN
1 14 17 15 2 12 18 16 3 5 7 9 8
3-0- 3-0-
Gle-1 1030 1034 1034 1037 1033 1034 1033 1035 gle-1 1033 {029 1030
-2 798 835 834 B3I6 799 834 829 835 -2 8349 832  B36
3 787 779 780 JRO* 789 T80*  780° 780 S A LAY e L
-4 714 718 716" 713 7L s 717* 718 713 -4 709 708 T7t2
-5 785 7800 780 781* 78S 779 779" 7RQ -5 7m1b o 779 TR
-6 625 624 623 625 625 623 623 624 -6 624 627°  625*
Ara-1 1044 1065 1064 1066 1046 1064 1060 1065 Gle-1 1055 1055 1058
20737 738 737 739 738 737 737 738 2071 764 768
-3 725 743 742 44 726 742 737 743 -3 778 7810 7807
-4 723 692 692 693 723 692 693 693 -4 709 709 712
5 646" 672 671 6713 646° 671 673 &77?2 -5 757 IR0 782
28-0- 6 647 623 6240 a type S type
Ara-1 940 935 937 941 934 938 945 934 938 1037 1011
-2 747 756 M6 747 756 142 Ta6 7539 752 768 789
-3 709 T01 708 707 701 108 748 703 716 743 706°
-4 675 662 671 674 6538 671 695 658 667 69 4 9 62
-5 644 631 643 6450 628 64 8 674 625 652 660 634
Rha-1 1006 1014 1015 1007 1014 1014 1024 1013 1015 1025 1046
-2 724 7120 720P 723 7120 719k 725 7150 o 706 15
-3 7800 832 789 782 B30 788 782° 82§ 790 831 831
-4 732 728 731 733 127 132 734 725 732 M6 728
-5 680 701 680 681 86 679 680 696 68 1 691 689
-6 183 184 180 183 184 180 183 183 180 178 183
Kyl-1 1066 1072 1067 1065 1070 1064 1063 1068 1067 1069 1067
22 746 750 750 747 753 753 748 7544 747 755 755
-3 7850 783% 78O 785 78T 779 TEOP 779R 181 781 781
-4 709 710" 712° 709 709 7i2° 709 713 709 708 708
5669 672 671 669 671 673 670¢ 670 670 670 670
-OMe 560 551

4~dgonals may be iterchangeable n each vertical column

supported by means of 2D-NMR analysis The chirality
of the acyl moiety of compound 2 was also assigned S-
configuration by the same procedure as used for 1 and 3.
Consequently, the structure of compound 2 was formu-
lated as shown

We have been informed recently that Dr R.-8. Xu and
his group, have also 1selated 2 and 3 from the same plant
and reached the same conclusions regarding the structure
elucidations [10].

EXPERIMENTAL

Mps uncort 'H NMR spectra were measured at 100, 270 and
400 MHz and ‘*C NMR spectra at 25, 678 and 100 MHz The
solvents used for spectral determination were, C,D,N-TMS§
(NMR), Nuo! {(IR), MeOH ([a]g), uniess otherwise stated MS
were recorded at 75eV (EI) Acid hydrolysis of saponins fol-
lowed by wdentification of the resulting monosacchandes inclu-
ding absolute configuration [117, and the methylation analysis
of the sugar moreties by GC-MS were carned out as descnibed m
the previous paper [7] For CC, siica gel 60 and LiChroprep
RP-8 were used The solvent system for CC on sihica gel was
CHCl,-MeOH-H,0O (6 4 1 homogeneous)

Plant material The plant was collected at Shanxi (China) and
identified by Kunming Institute of Botany, Chinese Academy of
Science A specimen has been deposited in the Herbarium of this
Institute

Extraction and separation The dried and powdered tubers
{500 g} were extracted with hot MeOH and then hot 50%
MeOH After removal of the solvents by evapn, the combined
extracts (261 g) were chromatographed on highly porous poly-
mer, DIAION HP-20 (Mitsubish1 Chem. [nd Tokyo, Japan)
(H,0, MeOH and Me,CO, successively) The MeOH eluate
(50 g) was separated by CC on sthea el and then reversed-phase
sibca gel, LiChroprep RP-8 (65% aq MeOH and 58% ag
MeOH) to give compound 1 (1 9%} and a mixture of 2 and 3
The mxture of compounds 2 and 3 was separated by CC on
hydroxyapatite, PENTAX HP-40 (Asatu Optical Ind Tokyo,
Japan) (80% agq MeCN) to give 2 and 3 1n yields of § 5% and
1 0%, respectively

Tubernoside I (1) A white powder, [z]57 + 146° {¢ 1 09) IR -
Yoax €M1 3300 {OH), 1740 (COOR), 1725 (COOR). FDMS my/z.
1341 [M+Na]" EIMS (TMS!I denv) m/z 349 (Xyl) TMSi,
THNMR (270 MHz) & 618 (IH, s, Rha H-1), 617 (1H, 4, J
=33 He, ester Ara H-1), 559 (1H. d, J=73 Hz Ara H-1), 506
{1H, o, J=80Q Hz, Glc H-1). 505 (1H, d, J=80Hz, Xyl H-1)
(Found C, 5589, H,7 56 C, Hg,0,, 2H,0 requires C, 5582,
H. 7358%)

Tubeimoside 1 (2) Colourless fine needles, mp 2620264 0°
(from MeOH). [¢]i —35354° (c099) IR vyem ' 3400 {OH),
1720 {(COOR) FABMS (negative) m/z 1334 [M]™ EIMS
(TMS1 denv ) m/z 349 (XyDTMS:, "H NMR (400 MHz) 8 621
(1H.d,J =43 Hz ester Ara H-1), 6 09 (1H, s, Rha H-1), 560 (1H,
d, J=70 Hz, Ara H-1), 506 (1H. d, 7=7 8 Hz, Gle H-1). 505
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Fig 3

(IH, d, J=75Hz Xyl H-1) (Found: C, 5484, H,
Cy3HugO5g 5/2H,0 requires C. 54381, H, 752%)

Tubetmoside 111 (3) Colourless prisms, mp 261 0-262 0“ (from
MeOH) [alff +02 (¢ 107) IR» ,cm™' 3300 (OH), 1730
(COOR) FABMS (negative) m/z 1363 [M - H]~ EIMS (TMS:
denv ) myjz 349 (Xyl) TMS1, '"HNMR (400 MHz)é 507 (1H. 4,
J=80Hz mner Glc H-1), 512{1H,d, /=73 Hz, Xyl H-1), 529
(IH. d, J =79 Hz, termunal Gle H-1), 591 (IH, &, J =7 3 Hz, Ara
H-1), 630 (tH, s, Rha H-1) (FFound. C, 339, H, 736
CoaH 5005, 3H,O requires C, 54 15 H. 753%)

Acud hydrolysis of sapomns and identification of sapogerans A
soln of 1 (287 mg) m N HCI-30% dioxane {20 ml) was refluxed
for 3hr After coohng, deposited crystals were collected by
filtration, washed with H,0 and recrystallized from
MeGOH H.O to give compound 13 as colourless needies
(76 mg), which was 1dentified as bayogenmn by comparnson of

750

spectral and physical data with those of reference data [12]

Compound 13 Colourless  needles, mp  333-333°
(MeOH-H,0) [a]}7 +98 8 (C,H,N,c043) IR v__cm™* 3450
{OH), 1670 (COOH) 'HNMR (100 MHz) & (93, 100, 109,
126,135 158 (3H. each s.t Me x 6), 329 (1H. dd. J 5., 0n = 14 Ha,
Jis 10a=%4 Hz), 369, 417 (each |H, each d, J=12Hz H-23),
425(1H, d, J =39 Hz H-3). 452 {1H, m, H-2), 529 (1H, i-like,
H-12)

A soln ol compound 2 (62 mg} mm NH,50,-50% EtOH
(20 ml) was refluxed for 14 hr After cooling, the soln was.coned
to 10 ml under red pres, and the ppts formed were collected by
filtration, washed with H,( and punified by reprecipitation from
[tOH-H,0 to give compound 4 as a white powder (17 mg}
Compound 3 also afforded an aglycone 4 Compound 4 was
identitied as polygalacic aaid by companison of the spectral and
physical data with thosc of reference data {3, 4]
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Compound 4 A white powder, [2])® +40.9° (CsH;N, ¢ 0.85).
IR v, cm~* 3350 (OH), 1670 (COOH). ‘H NMR (100 MHz) &
1.04, 1.14, 118, 137, 1 64, 182 (3H, each 5, iMe x 6), 370, 4.17
(each 1H, each d, J =11 Hz, H-23), 428 (1H, d, J =4.1 Hz, H-3),
4.56 (1H, m, H-2), 526 (1H, brs, H-16), 568 (1H, t-itke, H-12)

Deacylation of sapomins A soln of compound 1 (123 mg) in
0 5N BaO—dry MeOH (20 ml} was stirred for 1 hr al room temp
The reaction mixture was neutralized with 1on exchange resin
{Amberhie IR-120B, H* form) and concd to dryness m vacuo
The residue was chromatographed on silica gel to give com-
pound 14 (38 mg} along with the monomethyl ester of 17 {19)
(27 mg)

Compound 14 A white powder, [«]}7 —58° (c0.97).
IR v,..cm ™! 3350 (OH), 1725 (COOR) FDMS m/z 1215 [M
+Na}* EIMS (TMS1 deniv) m/z 915 (Ara-Rha-Xy)TMS.,,
639 (Rha-XyDTMSis, 727 (Glc-Ara)TMS1;, 349 (Ara or
XyDTMS1; (Found C, 54.65; H, 769, C5,Hg,0;6 7/2H,0
requires C, 5449, H, 794% ).

Deacylation of compounds 2 {206 mg) and 3 (101 mg) in the
same way as above gave 12 (127 mg) and 5 (57 mg), respectively.

Compound 12 A white powder, [x]2* —19.9° (¢l 16)
IR vy em ™! 3400 (OH), 1725 (-COOR) EIMS (TMS: deriv.)
miz 915 (Ara-Rha-XyDTMS1,, 737 (Glc-Ara)TMSi,, 639
(Rha-XylTMS1;, 349 (Ara or Xy)TMS1;. '"HNMR (270 MHz)
& 512 (1H, d, J=7 0 Hz, Xyl or nner Gle H-1), 5.15 (1H, 4, J
=70 Hz, mner Glc or Xyl H-1), 526 (IH, d, J=7 3 Hz, terminal
Glc H-1), 576 (1H, 5, Rha H-1), 6 54 (1H, 4, J =3 5 Hz, Ara H-1)
{Found C, 5558, H, 795, C4,H,,0,, H,O requires: C, 55.78,
H, 7.72%)

Compound 5 A white powder, [a]f® —269° (c167)
IR v,,.cm ' 3300 (OH), 1720 (COOR) EIMS (TMS1 dertv } m/z:
945 (Ara-Rha Xy)TMS1,, 829 (Gle-Glc)TMS1,, 639
(Rha—XyTMSu,, 451 (Glc)TMS1,, 349 (Xy)TMS1, 'HNMR
(270 MHz) 5 515(1H, d, J=8 0 Hz, inner Glc H-1), 5.25 (1H, d,
J=80Hz Xyl H-1), 538 (1H, 4, s =8 0 Hz, terminal Glc H-1),
578 (1H, 5, Rha H-1), 6 56 (1H, d, J=3 5 Hz, Ara H-1) (Found
C, 5421, H, 769, CsgHy30,5 5/2H,0 requires C, 54.24, H,
T771%).

Partral alkalime hydrolysis of compound 1 and 2 A soln of
compound 1 (125 mg) in 025% aq KOH (20 ml) was stirred for
1 hr at 0° under N, atmosphere The reaction muxiure was
neutrahzed with Amberlite IR-120B (H* Torm) and conced to
dryness in sacuo The residue was chromatographed on sihica gel
to give compounds 17 (43 mg) and recovered 1 (73 mg) Partal
alkaline hydrolysis of 2 (115 mg) afferded 12 (37 mg) and 18
(52 mg).

Compound 17 A white powder, [a]3® +103° (¢c1.00)
TR vEBrem =1 3400 (OH), 1725 (COCR) FDMS (monomethyl
ester) m/z 1373 [M+Na]' EIMS (monomethyl ester TMS:
deriv) mjz 797 [(Rha-Xyl)-OCO-CH,~CMe(OH)}-CH,—
COOMe]TMS1, , 549 (Rha-Xy)TMSi,, 717 {(Glc-Ara)
TMS1,, 349 {Ara or XyDTMSi; (Found C, 5493 H, 775,
Ce3H100030 2H,0 requires C, 5509, H, 7.63%)

Compound 18 A white powder, [2]3® —137° (c180}
IR vy cm ™! 3250 (OH), 1720 (COOR) FABMS (negative) m/z.
1351 [M~H]~ 'HNMR (400 MHz} é 5.03 (1H, 4, /=79 Hz,
Xyl H-1), 5.13 (1H, d, J=7 3 Hz, nner Gle H-1), 516 (1H, 4,
J=67Hz, terminal Glc H-1), 596 (1H, 5, Rha H-1), 6.43
(1H, d, J=37Hz, Ara H-1) (Found. C, 3418, H, 779,
Cg3H 00011 2H,0 requuires C, 54.45, H, 7 54%.)

Enzymane hydrolysis of compound 3. To a soln of compound 3
(46 mg) m acetate buffer (pH 5 0, 10 ml) was added g-glucuroni-
dase (Sigma Co 1 ml) and the muxture was mncubated for 5 days
at 37°. The reaction muxture was dild with an equiv vol. of
MeOH and passed through a column of Dhaion HP-20 eluting
with 50% ag. MeOH and MeQH, successively. The frachion
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¢luted with MeOH was coned to dryness in vacuo The residue
was chromatographed on silica gel to give compound 9 (22 mg)

Compound 9 A white powder, [x]3' —166° (c 100),
IR v,,,cm™! 3300 (OH), 1720 (COOR) FABMS (negauve) m/z
1057 [M—H]", (positive) m/z 1081 (M+Na)* 'HNMR
(400 MHz) & 503 (1H, 4, J =7 6 Hz, Xyl H-1), 5.98 (1H, 5, Rha
H-1), 6 38 (1H, d, J=43 Hz, Ara H-1) (Found C, 56 64, H, 7 83,
C5,:Hy20,5, 5/2H,0 requires: C, 56 56, H, 7.94%)

Selective cleavage of the ester ylycoside inkage of compounds S,
12 and 14 A soln of 14 (106 mg) and Lil (112 mg) in 2,6-lutidne
(2ml) and dry MeOH (2 ml) was refluxed for 16 hr under N,
atmos. After cooling, the reaction mixture was dild wath 50% aq
MeOH (2 ml), daomzed with Amberhite MB-3 (H*, OH ™ form)
and evapd to dryness The residuc was chromatographed on a
column of silica gel to give compounds 15 (11 mg) and 8 (18 mg)
together with 14 (66 mg, vide suprg) By the same reaction,
compound 12 (131 mg) afforded 16 (16 mg) and 8 (28 mg), and 5
(91 mg) gave 7 (17 mg)j and B (27 mg) On the basis of EIMS, 'H
and '3CNMR (Table 2) spectral data, as well as methylation
analysts, compound 8 was formulated as methyl §-D-xylopyran-
osyl {1 3)-a-L-rhamnopyranosyi 1 — 2)-L-arabinopyranoside

Compound 8 '"HNMR (100 MHz) 6 o type; 602 (s, Rha H-1),
509 (d,J =63 Hz, Xyl H-1). B type, 532 (d, J=2.2 Hz, Ara H-1),
565 {5, Rha H-1), 509 (d, J=63 Hz, Xyl H-1) Methylation
analysis, 2-linked arabinopyranose unit, 3-linked rhamnopyran-
ose untl, termunal xylopyranose unit

Compound 15 A white powder, [a]}® +55.1° (c1.01),
IR v, .cm~ ! 3350 (OH), 1690 (COOH). Methylation analysts, 2-
linked glucopyranose umt, terminal arabinopyranose unit,
EIMS (acetate) m/z, 547 (Gle—Ara)Ac,, 259 (Ara)Ac, 'HNMR
(100 MHz) 6 517 {(1Hx2, d, J=66Hz, Ara and Glc H-1)
(Found C, 5921, H, 835 C,,Hss0,, 5/2H,0 requires C,
59.47, H, 8 64% )

Compound 16. A white powder, [a]3® +328° (c1.06),
IR v cm~ 1 3250 (OH), 1670 (COOH) EIMS (monomethyl
ester TMS1 dertv ) myz, 737 (Glc-Ara)TMSy, 349 {Ara)TMSi,.
IHNMR (100 MHz) &§ 514 (IHx2,d, J=73 Hz, Ara and Glc
H-1) (Found C, 6009, H, 8 50, C,Hz40,5 H,0 requires C,
6027; H, 8.39%)

Compound 7 A white powder, [a]y’ + 222° (c1.00),
IR v, cm ™! 3300 (OH), 1680 (COOH). EIMS (acetale) m/z, 619
{(Gle—Gle)Ac,, 331 {Gle)Ac,, Methylation analysis: 2-linked glu-
copyranose umi, termmal glucopyranose uwmt ‘HNMR
(100 MHz} é. 5.12 (1H, d, J =6 4 Hz, mner Glc H-1), 536 (1H, 4,
J=63Hz termmnal Glc H-1) (Found. C, 5913; H, 848,
C.:HesO16 3/2ZH,0 requires C, 58.93; H, 8 36%)

Alkalme hydrolysis of sapormns and wdennfication of resuiting
dicarhoxylic acid A soln of saponin mn 05% aq KOH (80 ml)
was stirred for 3 hr at 0° under N, atmosphere After acidifi-
cation with dil HCI, the reaction mixture was conc to 40 ml
vacuo The soln was extracted with Et,O by vusing an automatic
extractor for 3 days The Et,O extracts were conc to give a
yellow gum, which was c¢hromalographed on Sephadex LH-20
(MeOH) to give compound 6 as a colourless syrup which was
identified as 3-hydroxy-3-methylglutaric acid by direct compar-
son of "H and '*C NMR spectra and GC-MS analysis (dimethyl
ester) with those of a commercial authentic sample, GC-MS
conditions. 2m x 2.6 mm glass column packed with 40% DEGS,
He at 20ml/mun, 1sothermal, 165°, mjection temp 230°, separ-
ator temp., 260°, 10mzing voltage 70eV

Compound 6 IRv,,cm™' 3250 (OH), 1690 (COOH)
'"HNMR (100 MHz) 6 180 (3H, s, tert-Me), 322 (4H, s,
~CH,-x2) GC-MS (dimethyl ester) (rel nt) m/z. 175 [M—
Me]* (%, 159 [M—OMc]* (5), 143 (30), 141 (14), 117
[CMe(OH)-CH,-COOMe]* (100), 101 {38), 85 (69), 75 (13), 74
(17), 69 (L0}, 59 (15), 58 (14), 57 (11), 56 (51), 43 (100}, 42 (21), 41
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(10}, 39 ¢10), 31 (25), 29 (28), 27 (29), 15 (24)

Reduction and atkaline hydrolysis of acetylated compound 9 and
identification of resulting mevalonoiacrone (10) A soln of acety-
lated compound 8(112 mg)n 0 1 M BH;—dry THF (20 ml) was
stirred at — 18" for 30 mun and at room temp overmight under
Ar atmosphere To the reaction mixture was added H,0 (01 mi)
al 0 and the mixture was taken to dryness The residuc was
subjected to repeated co-distillation with MeOil to remove
H;BO; A soln of the product in 2% KOH MeQH (20 ml) was
stirred for 6 hr at room temp The reaction mixture was diluted
with H,O and aadified with 1 N HC The mixture was cone Lo
remove MeOH and then extracted with E1,O for 4 days by using
an.atomatic extractor. The B0 layer was.evapd. to.dryness.to.
give crude mevalonolactone {10) {17 mg), which was converted
to 5-0-acetyl-(phenylethyl}-mevalonamude (11) according to the
methed. of Hiran.[91 and. then. truncthylsiylazed. wath. 25%. N.0-
bis-trimethylsilylacetoamide (BSAJ in dry MeCN The resuiting
TMSt ether of compound 11 was compared with the same
denvative of authentic (R} and {(§}mevalonolactone by GC-
MS  From the R, [(S}mevalonolactone, 405 mm (R)-
mevalonolactone, 42 $ mun, 10, 40 4 min], compound 10 was
dentified as (S)-mevalonolactone GC-MS conditions 2m
%20 o glays colwim comtaiminng 5% SE-52; He at t4 iy,
isothermal, 220 . separator temp, 2607, mjection temp 230
iomzing voltage 70 eV

3S)-5-O-Acery-3-O-trimethylsilyl-1- (R} phenyiethyi- |-meval-
onamide GC-MS.irel int) mfz. 365 [M]” (15),.350.[M - 1517
(12), 250 [M — AcOH — 157" (3), 278(14), 273 [M—-TMS1OH1"
(12, 215 [M—TMSIOH —AcOH]" {10), 186 (5), 174 (17), 143
(26).132(5), 120(73), 119(6), 117 (B}, 116(9), 115(9), 112(27), 106
(181 105 {100), 104 (14), 163 (8), 79 (12). 77 (1 1), 75 (28), 74(7). 73
(37, 69 (12), 68.47), 45.(5), 43.14c, 30).

From compounds 1 and 2. (§)-mevalonolactone was also
dentified. by the same. procedurc
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