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Triterpenoid Saponins of Aquifoliaceous Plants. V. Ilexosides XV—XIX from the Barks of llex

crenata THUNB.?
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Five new saponins, ilexosides XV—XIX, were isolated from the fresh bark of llex crenata, and their structures
were elucidated on the basis of chemical and physicochemical evidence. Ilexosides XV—XVII are 3,28-bisdesmosides
of siaresinolic acid, whereas ilexosides XVIII and XIX are those of pomolic acid.
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In a previous paper, we reported the isolation and
structures of six saponins from the fruit of Ilex crenata
THUNB.Y Continuing with our study of the saponin
constituents of this plant we now described the isolation
and the structures of five new saponins from the bark of
the title plant.

The 70% MeOH extract of the fresh bark (8 kg) of llex
crenata THUNB. was subjected to Amberlite XAD-2
column chromatography to gave a saponin fraction (45 g).
Repeated separation of the saponin fraction by reversed-
phase octadecyl silica (ODS) and/or ordinary-phase SiO,
column chromatography furnished five new saponins,
ilexosides XV (1, 0.54 g), XVI (2, 0.14 g), XVII (3, 0.04 g),
XVIII (4, 0.12g) and XIX (5, 0.13 g).

Ilexoside XV (1) was obtained as an amorphous powder
and had the molecular formula C,,H;c0,4 as analyzed
by positive fast atom bombardment mass spectrometry
(FAB-MS) and carbon counts in the carbon-13 nuclear
magnetic resonance (!*C-NMR) spectrum. On acid
hydrolysis, 1 afforded r-arabinose and D-glucose in the
ratio of 1:2. The 'H-NMR spectrum of 1 indicated the
presence of seven tertiary methyl groups (6 0.90, 0.99,
0.99, 1.15, 1.17, 1.30, 1.66), one trisubstituted olefinic
proton (§ 5.52, brt), one a-arabinosyl unit [H-1: 6 4.76
(d, J=7.5Hz)], and two B-glucosyl units [H-1: 6 5.37 (d,
J=7.5Hz), 6.36 (d, J=8.0Hz)]. Compound 1 provided
methyl siaresinolate (6) on methanolysis. The electron
impact mass spectrum (EI-MS) of 1 acetate showed
fragment ion peaks due to a terminal hexosyl cation (m/z
331) and a hexosylpentosyl cation (m/z 547). The arabinosyl
C-3 signal appeared at lower field by +9.5ppm than
that of ziyu-glucoside I (7)* because of the glycosylation
shift,> demonstrating that a f-glucopyranosyl group is
located at the C-3-OH of arabinose. Therefore, 1 was
formulated as 3-O-B-D-glucopyranosyl (1—3)-a-L-arabino-
pyranosyl siaresinolic acid 28-0-f-D-glucopyranoside.

Ilexoside XVI (2), C,oH,30;, was obtained as an
amorphous powder. The FAB-MS of 2 revealed a quasi-
molecular ion peak at m/z 993 [M +Na]*, 42 mass units
more than 1. The 'H-NMR spectrum of 1 showed the
presence of an acetyl group (3H, s at § 2.29), one a-arabi-
nosyl unit [H-1: 6 4.74 (d, J=8.0 Hz)], and two f-glucosyl
units [H-1: § 5.05 (d, J=7.5Hz), 6.36 (d, /=8.0Hz)]. On
mild alkaline hydrolysis with 2% KOH, compound 2
afforded 1. A 'H- and *3C-NMR spectral comparison of 2
with 1, revealed an acylation shift at the C, (position)
[+1.40ppm (H-2), +0.3ppm (C-2), —2.6 ppm (C-1) and

—2.8 ppm (C-3)] of the arabinosyl moiety of 2. Therefore,
in 2, the O-2 of the arabinosyl moiety at C-3 of the agycone
should be acetylated. Accordingly, ilexoside XVI was
formulated as 3-O-[ f-D-glucopyranosyl(1—3)]-2-O-acetyl-
a-L-arabinopyranosyl siaresinolic acid 28-0-f-D-glucopy-
ranoside.

Ilexoside XVII (3), Cs3HgqO,5; was obtained as an
amorphous powder. The FAB-MS of 3 revealed a quasi-
molecular ion peak at m/z 1113 [M+Na]*, 162 mass
units more than 1. The 'H- and *C-NMR spectra of 3
showed similar patterns to those of 1 except for the region
of hydroxymethine signals. Compound 3 afforded L-
arabinose and D-glucose in the ratio of 1:3 on acid
hydrolysis. The 'H-NMR spectrum indicated the presence
of one a-arabinosyl unit [H-1:  4.81 (d, J=7.0Hz)] and
three f-glucopyranosyl units [H-1: § 5.31 (d, J=7.5Hz),
5.52 (d, J=8.0Hz), 6.36 (d, /=8.0Hz)]. The EI-MS of
3 acetate showed fragment ion peaks due to a terminal
hexosyl cation at (m/z 331) and a hexosyl(hexosyl)pentosyl
cation (m/z 835). A '3 C-NMR spectral comparison of 3
with 1 revealed a glycosylation shift (+6.8 ppm) at the
C-2 signal (from 6 71.9 to 78.7) of the arabinopyranosyl
moiety, indicating a f§-glucopyranosyl group to be locat-
ed at C-2 of arabinopyranosyl moiety. Therefore, 3 was
formulated as 3-O-[ §-D-glucopyranosyl(1-2)]-[ f-D-gluco-
pyranosyl(1—3)]-a-L-arabinopyranosyl siaresinolic acid
28-0--p-glucopyranoside.

Ilexoside XVIII (4) obtained as an amorphous powder,
had the same molcular formula Cs3HgO,3 [FAB-MS,
m/z 1113 (M+Na)*] as 3. Compound 4 afforded L-
arabinose and D-glucose in the ratio of 1:3 on acid
hydrolysis. The 'H-NMR spectrum of 4 indicated the
presence of six tertiary methyl groups (6 0.88, 1.11, 1.18,
1.25, 1.41, 1.70), one secondary methyl group [ 1.07
(d, J=6.0Hz), one trisubstituted olefinic proton (6 5.56,
brt), one a-arabinosyl unit [H-1: § 4.74 (d, J=7.5Hz)],
and three f-glucosyl units [H-1: § 5.32 (d, J=7.5Hz),
5.51 (d, J=7.5Hz), 6.29 (d, J=T7.5Hz)]. Treatment of
4 with crude cellulase gave pomolic acid (8)®7 as the
aglycone. The EI-MS of 4 acetate showed the fragment
ion peaks due to a terminal hexosyl cation (m/z 331) and
a hexosyl(hexosyl)pentosyl cation (m/z 835). The carbon
signals due to the sugar moieties are superimposable on
those of 3, indicating tht the sugar moieties are the same.
Therefore, 4 was formulated as 3-O-[f-D-glucopyranosyl
(1-2)]-[B-D-glucopyranosyl(1 —3)]-a-L-arabinopyranosyl
pomolic acid 28-0--pD-glucopyranoside.
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Chart 1

Ilexoside XIX (5), Cs,HggO,; was obtained as an
amorphous powder and afforded L-arabinose, D-glucose
and D-xylose in the ratio of 1:2:1 on acid hydrolysis. The
carbon signals due to the aglycone of 5 are superimposable
on those of 4, indicating that 5 has the same aglycone as
4. The 'H-NMR spectrum indicated the presence of an
acetyl group (3H s, at 6 2.29), one a-arabinosyl unit [H-1:
0 4.66 (d, J=8.0Hz)], two B-glucosyl units [H-1: § 5.14
(d, J=6.5Hz), 6.26 (d, J=8.0Hz)], and one p-xylosyl
unit [H-1: 6 5.06 (d, J=38.0 Hz)]. On enzymatic hydrolysis
with crude hesperidinase, 5 provided prosapogenins I (10)
and II (9).

Prosapogenin I (10), C,3H450,,, obtained as colorless
needles, afforded L-arabinose and D-glucose in the ratio of
1:1 on acid hydrolysis. The *H-NMR spectrum indicated
the presence of an acetyl group (3H s, at § 2.27). The
EI-MS of 10 acetate showed the fragment ion peaks due to
a terminal hexosyl cation (m/z 331) and a hexosylpentosyl
cation (m/z 547). The carbon signals due to the sugar
moiety at C-3 of the aglycone are superimposable on those
of 2, indicating that the these compounds have the same
sugar moiety at C-3. Accordingly, prosapogenin I is
formulated as structure 10.

Prosapogenin II (9), C,3H,c0,4 provided L-arabinose,
D-glucose and D-xylose in the ratio of 1:1:1 on acid
hydrolysis. The EI-MS of 9 acetate showed fragment ion
peaks due to a terminal pentosyl cation (m/z 259), a
pentosylhexosyl cation (m/z 547) and pentosylhexosyl-
pentosyl cation (m/z 763). The glucopyranosyl C-2 signal
appeared at lower field by +6.9ppm than that of 7 be-
cause of the glycosylation shift, demonstrating that a -
xylopyranosyl group is located at the C-2-OH of glucose.
Therefore, prosapogenin II is formulated as structure 9.

The EI-MS of 5 acetate showed the fragment ion peaks
due to a terminal pentosyl cation (m/z 259) and a hexosyl
cation (m/z 331), a pentosylhexosyl cation (m/z 547) and a
pentosylhexosylpentosyl cation (m/z 763). A 3C-NMR
spectral comparison of 5§ with 9 revealed a glycosylation
shift (—3.4ppm) at C-28 of 5, indicating that the gluco-
pyranosyl unit is linked to C,43-OH. Hence, 5 was for-
mulated as 3-O-f-p-xylospyranosyl(1—2)-B-p-glucopy-
ranosyl(1—3)-2-O-acetyl-a-L-arabinopyranosyl pomolic
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acid 28-0-f-p-glucopyranoside.

Experimental

Melting points were measured with a Yanagimoto micromelting point
apparatus and are uncorrected. Optical rotations were taken on a JASCO
DIP-140 digital polarimeter. 'H-(400 MHz) and '3C-(100 MHz) NMR
spectra were recorded on a JEOL GX-400 spectrometer in pyridine-ds
solution using tetramethylsilane (TMS) as an internal standard. Chemical
shifts are given in 6 (ppm) and coupling constants (J values) are given in
hertz (Hz). The following abbreviations are used: s=singlet, d =doublet,
t=triplet, m =multiplet and br=broad. The EI and FAM-MS were
measured with a JEOL JMS-PX303 mass spectrometer. High performance
liquid chromatography (HPLC) was carried out with a Waters ALC/GPC
244 instrument. For column chromatography, Silica gel 60 (230—400
mesh, Merck) was used. Thin layer chromatography (TLC), precoated
Silica gel 60F-254 (Merck) was used.

Extract and Isolation of Compounds 1—5 Fresh bark (8kg) of Ilex
crenata was extracted with 70% MeOH and the MeOH extract, obtained
after removal of the solvent under reduced pressure, was passed through
an Amberlite XAD-2 column and eluted with MeOH. Crude saponins
(45g) obtained by evaporation of the MeOH eluate were chromato-
graphed with Servachrome XAD-2 (eluted with 30—70% MeOH) to
give five fractions, fr. I—V, in order of elution. Fr. V (1.6g) was chro-
matographed on silica gel with CHCl;-MeOH-H,0 (25:8:0.5) to give
2 (0.14g) and 5 (0.13g). Fraction IV (18.4g) was separated into six
fractions, fr. IVa—IVf, by Sephadex LH-20 (MeOH). Fraction IVc (3.0 g)
was chromatographed on silica gel and purified by repeated HPLC (ODS,
35% CH;CN) to give 1 (0.54g) and 4 (0.12 g). Fraction IIT (0.6 g) was
chromatographed on silica gel with BuOH-AcOEt-H,0 (4:1:5, upper
layer) to give 3 (0.04 g).

Hlexoside XV (1) Amorphous powder, [o], +13.4° (¢=5.0, MeOH).
FAB-MS m/z: 951 [(M+Na)*, C,;H,60,4: 928]. 'H-NMR &: 0.90,
0.99, 0.99, 1.15, 1.17, 1.30, 1.66 (3H, each, s, tert-CH, x 7), 3.33 (1H, dd,
J=11.0, 4.0 Hz, H-3), 3.53 (1H, brs, H-18), 3.59 (1H, d, J=3.0 Hz, H-19),
4.76 (1H, d, J=7.5Hz, H-1 of Ara), 5.37 (1H, d, J=7.5Hz, H-1 of Glc),
5.52 (1H, brt, H-12), 6.36 (1H, d, J=8.0Hz, H-1 of esteric Glc). 3C-
NMR: Tables I and II.

Ilexoside XVI (2) Amorphous powder, [, +21.8° (c=1.0, MeOH).
FAB-MS m/z: 993 [(M+Na)*, C,oH,30,,: 970]. 'H-NMR &: 0.86,
0.90, 0.99, 1.13, 1.13, 1.17, 1.66 (3H, each, s, tert-CH; x 7), 2.29 (3H, s,
acetyl), 3.20 (1H, dd, /=11.0, 4.0Hz, H-3), 3.52 (1H, brs, H-18), 3.60
(1H, d, /=3.0Hz, H-19), 4.74 (1H, d, J=8.0Hz, H-1 of Ara), 5.05 (1H,
d, J=8.0Hz, H-1 of Glc), 5.51 (1H, brt, H-12), 599 (1H, dd, J=10.0,
8.0Hz, H-2 of Ara), 6.33 (1H, d, /J=8.0Hz, H-1 of esteric Glc). 13C-
NMR: Tables I and II.

Tlexoside XVII (3) Amorphous powder, [a]y, +56.2° (c=1.2, MeOH).
FAB-MS m/z: 1113 [M+Na)*, C5;Hgs0,5: 1090]. 'H-NMR §: 0.87,
0.99, 1.12, 1.13, 1.17, 1.25, 1.65 (3H, each, s, t-CH; x 7), 3.24 (1H, dd,
J=10.0, 40Hz, H-3), 3.53 (I1H, brs, H-18), 3.60 (1H, d, J=3.0Hz,
H-19), 481 (1H, d, /=7.0Hz, H-1 of Ara), 5.31 (1H, d, J=7.5Hz, H-1
of Gle), 5.52 (1H, d, J=8.0Hz, H-1 of Glc), 5.59 (1H, brt, H-12), 6.36
(1H, d, J=8.0Hz, H-1 of esteric Glc). *3C-NMR: Tables I and II.

Tlexoside XVIII (4) Amorphous powder, [o]p +3.9° (¢=0.8, MeOH).
FAB-MS m/z: 1113 [(M+Na)*, C53Hg0,5: 1090]. 'H-NMR §: 0.88,
111, 1.18, 1.25, 1.41, 1.70 (3H, each, s, tert-CH, x6), 1.07 (3H, d, J=
6.0Hz, 30-CH,), 2.93 (1H, brs, H-18), 3.24 (1H, dd, J=11.0, 4.0Hz,
H-3),4.74 (1H, d, J=7.5Hz, H-1 of Ara), 5.32 (1H, d, J=7.5Hz, H-1 of
Gle), 5.51 (1H, d, J=7.5Hz, H-1 of Glc), 5.56 (1H, brt, H-12), 6.29 (1H,
d, J=7.5Hz, H-1 of esteric Glc). 13C-NMR: Tables I and II.

Tlexoside XIX (5) Amorphous power, [a], +10.2° (c=5.0, MeOH).
FAB-MS mj/z: 1125 [(M+Na)*, C5,Hgs0,,: 1102]. 'H-NMR §: 0.87,
0.92, 1.08, 1.17, 1.41, 1.76 (3H, each, s, tert-CH, x6), 1.09 (3H, d, J=
6.5Hz, 30-CH3), 2.29 (3H, s, acetyl), 2.92 (1H, brs, H-18), 3.17 (1H, dd,
J=10.5, 5.5Hz, H-3), 4.66 (1H, d, J=8.0Hz, H-1 of Ara), 5.06 (1H, d,
J=8.0Hz, H-1 of Xyl), 5.14 (1H, d, J=7.0Hz, H-1 of Glc), 5.56 (1H,
brt, H-12), 596 (1H, dd, J=10.0, 8.0Hz, H-2 of Ara), 6.26 (1H, d,
J=8.0Hz, H-1 of esteric Glc). }3C-NMR: Tables I and 1II.

Methanolysis of 1 A solution of 1 (70mg) in 1N HCl-MeOH (2 ml)
was heated at 70°C for 2h. After work-up as in a usual manner, the
crude aglycone (25mg) was recrystallized from MeOH to give methyl
siaresinolate (6) (20mg), mp 181—183°C (lit¥, mp 184—186°C), [o]p
+46.0° (c=1.0, CHCl,) (lit,® +45.0°). EI-MS m/z: 486 (M)*. 'H-NMR
(CDCly) 6: 0.67, 0.77, 0.90, 0.95, 0.96, 1.00, 1.24 (3H, each, s, tert-
CH,; x7), 3.20 (1H, dd, J=11.0, 4.0 Hz, H-3), 3.10 (1H, brs, H-18), 3.33
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TaBLe 1. '3C-NMR Spectral Data for Aglycone Moieties of Compounds
1—6, 8, 9 and 10 in Pyridine-ds (100 MHz)

Vol. 40, No. 8

TaBLE II. '3C-NMR Spectral Data for Sugar Moieties of Compounds
1—S5, 7, 9 and 10 in Pyridine-ds (100 MHz)

1 2 3 4 5 6 8 9 10 1 2 3 4 5 7 9 10
c1 387 386 387 391 389 388 389 386 386 Inner Ara

c-2 267 266 266 268 267 281 280 272 272 C-1 1075 1049 1044 1044 1040 1072 1039 1048
C-3 88.8 89.1 890 89.5 893 782 782 89.1 89.1 c2 719 722 7T S T T30 75 722
C- 4 397 394 397 399 394 393 393 394 393 3-0-C-3 841 813 833 835 818 746 817 813
c-5 560 559 560 561 560 560 558 S58 558 C-4 694 696 688 688 695 694 694 695
C-6 188 188 187 189 189 189 189 187 187 C5 670 671 661 661 669 664 667  67.1
c- 7 331 331 331 336 337 332 336 335 335 Terminal Glc(1-3)

C-8 403 407 402 408 407 400 403 404 404 C-1 1064 1064 1055 1056 105.2 1051  106.5
C-9 484 484 483 479 479 473 477 417 477 C2 757 746 753 753 832 834 746
C-10 372 372 372 371 371 375 373 370 370 C3 787 784 785 785 185 784 784
C11 242 243 242 242 243 241 240 240 240 C4 716 76 TLS TS 710 711 716
C12 1234 1234 1234 1286 1286 1233 1281 128.1 1280 C5 784 784 783 782 782 782 784
C-13 1444 1443 1443 1394 1394 1443 1399 1400 1400 C6 627 628 625 625 625 62.5 628
C-14 422 422 421 423 423 421 421 421 424 Terminal Gle(1-2) or Xyl(1-2)

C-15 200 291 290 294 295 290 292 293 296 C-1 105.1 1051 1064 106.5

C-16 280 281 280 263 263 281 266 265 265 c2 762 761 760 76.1

C-17 465 466 465 488 489 464 482 483 483 C3 77.6 719 782 78.2

C-18 447 447 446 546  S46 446 S45 546 546 C-4 74 T3 LI 711

C-19 811 812 810 727 723 810 727 727 727 cs 775 713 614 67.3

C-20 356 356 356 422 423 356 423 422 421 C-6 : 632 632

c2l 201 2901 291 268 269 290 270 272 292 Gle

c2 332 333 332 379 380 332 374 386 385 C-1 959 959 959 960 960 955

c-23 282 281 280 282 283 282 287 280 28.0 C2 742 742 742 A0 741 742

C-24 169 168 167 169 169 165 167 168 168 28-0-C-3 793 793 794 793 793 790

C-25 156 155 155 158 158 155 155 155 154 c4 71 M2 L1 713 T3 716

C-26 176 176 176 176 176 174 171 172 172 C5 790 789 790 788 789 790

c27 247 248 247 248 248 247 246 248 248 C6 622 624 622 624 625 627

C-28 1773 1773 1773 1774 1774 1787 180.6 180.8 180.7 Acetyl 216 220 27 215
C-29 288 289 288 271 272 288 268 272 271 170.0 170.0 169.7  169.9
C-30 250 250 249 169 169 249 164 168 168

COOCH, 517

(1H, d, J=3.0Hz, H-19), 3.62 (3H, s, COOMe), 5.46 (1H, brt, H-12).
13C.NMR: Table 1.

Alkaline Hydrolysis of 2 Compound 2 (30mg) was stirred with 2%
KOH in 50% EtOH (2 ml) at room temperature for 1 h, then the reaction
mixture was neutralized with Amberlite IRC-50 and filtered. The filtrate
was chromatographed on a silica gel column with CHCl;-MeOH-H,O
(25:8:0.5) giving 1 (25 mg).

Enzymatic Hydrolysis of 4 A solution of 4 (50 mg) and crude cellulase
(50 mg, Sigma) in EtOH-H,O (1:9) and 0.0l M NaH,PO, buffer (pH 4.0)
(4ml each) was incubated for 72h at 37°C. After cooling, the reaction
mixture was concentrated to dryness. The residue was chromatographed
on a silica gel column with CHCl;-MeOH-H,0 (25:4:0.5) to give
pomolic acid (8) (10 ml), colorless needles from MeOH, mp 298—300°C,
[«]p +55.1° (¢c=0.7, tetrahydrofuran (THF)). IR vKBrecm™!: 3400 (br,
OH), 1690 (C=0), 1045, 1025. FAB-MS: m/z 473 [M+H)*, C34H,604:
472], 495 [(M+Na)*, C;6H.O0,: 472]. EI-MS mjz 472 (M*), 454
(M—H,0)*, 410 (M*—H,0—CO,), 264, 246, 208, 201, 190, 175.
'H-NMR 6: 0.92, 1.04, 1.11, 1.24, 1.47, 1.73 (3H, each, s, ter-CH; x 6),
1.13 (3H, d, J=6.5Hz, 30-CH;), 3.05 (1H, brs, H-18), 3.45 (1H, dd,
J=10.4, 5.5Hz, H-3), 5.62 (1H, brt, H-12). 3C-NMR: Table L

Enzymatic Hydrolysis of 5 A solution of 5 (0.1 g) and crude hesperidi-
nase (0.1g, Tanabe) in EtOH-H,O (1:9) and 0.01 M NaH,PO, buffer
(pH 4.0) (4 ml each) was incubated for 24h at 37°C. After cooling, the
reaction mixture was concentrated to dryness. The residue was chro-
matographed on a silica gel column with CHCl;—MeOH-H,0 (25:8:0.5)
to give prosapogenin I (9) (20 mg) and II (10) (25 mg). 9, colorless needles
from MeOH, mp 285—287°C, [a]p +23.7° (¢=3.1, MeOH). FAB-MS
m/z: 963 [(M +Na)*, C,sH,0,5: 940]. 'H-NMR 6: 0.82, 0.90, 1.07, 1.09,
1.44, 1.74 (3H, each, s, tert-CH; x 6), 1.13 (3H, d, J=6.0Hz, 30-CH;),
2.29 (3H, s, acetyl), 3.04 (1H, brs, H-18), 3.18 (1H, dd, J=10.5, 5.5Hz,
H-3), 4.65 (1H, d, J=8.0Hz, H-1 of Ara), 5.07 (1H, d, /=8.0Hz, H-1 of
Xyl), 5.14 (1H, d, J=8.0Hz, H-1 of Glc), 5.59 (1H, brt, H-12), 5.97 (1H,
dd, J=9.5, 8.0 Hz, H-2 of Ara). :3C-NMR: Tables I and II. 10, colorless
needles from MeOH, mp 295—297°C, [a]p, +11.6° (c=1.0, MeOH).
FAB-MS m/z: 831 [(M+Na)*, C,3Hgs0,4: 808]. 'H-NMR §: 0.82,

0.89, 1.08, 1.13, 1.44, 1.75 (3H, each, s, tert-CH, x6), 1.12 (3H, d,
J=6.0Hz, 30-CH,), 2.27 (3H, s, acetyl), 3.06 (1H, brs, H-18), 3.21 (IH,
dd, /=10.5, 5.5Hz, H-3), 4.73 (1H, d, J=7.5Hz, H-1 of Ara), 5.18 (1H,
d, J=7.5Hz, H-1 of Glc), 5.56 (1H, brt, H-12), 6.03 (1H, dd, J=9.0,
8.0Hz, H-2 of Ara). 13C-NMR: Tables I and II.

Identification of Component Sugars of 1—5, 9 and 10 A solution of
each compound (3—4mg) in 5% H,SO, in 50% EtOH was heated at
100 °C for 3 h. The reaction mixture was diluted with water, neutralized
with Amberlite IR-45 and concetrated in vacuo to dryness. The mole ratio
and enantiomeric character (D or L) of each sugar were determined by
using RI detection (Waters 410) and chiral detection (Shodex OR-1),
respectively, in HPLC (Shodex RSpak DC-613, 75% CH;CN, 1 ml/min,
70 °C) by comparison with authentic sugars (10 mm each of L-Ara, b-Glc
and D-Xyl). These sugars gave the following peaks: D-(+)-Xyl; 5.75min,
L-(+)-Ara; 6.2 min, D-(+)-Glc; 7.38 min.

Acetylation of 1—5, 9 and 10 Each compound (1—2 mg) was acety-
lated with Ac,O-pyridine (each 0.1 ml) at room temperature overnight.
Work-up as usual gave a colorless oils in each case, IR vSSlem™1:
1760—1750, 1230—1220, 1030—1025.
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