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Constituents of the Chinese Crude Drug “Wujiapi”. IX.U Structure of
Glycoside H,, a Potentiator of NGF-mediated Nerve Fiber Outgrowth
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Glycoside H,, C;qHgyO,5, [o]p —25.9° (MeOH), which causes marked potentiation of
the effect of NGI (nerve growth factor), was isolated from Bei-Wujiapi (the cortex of
Periploca sepium Bar., Asclepiadaceae) and its chemical structure was established to
be A>-pregnene-38,16a,20a-triol 3-O-[2-O-acetyl-f-p-digitalopyranosyl(l-»4)-p-p-cymaro-
pyranoside] 20-O-[f-p-glucopyranosyl(1—6)-p-p-glucopyranosyl(1—2)-8-b-digitalopyrano-
side] (1).

Keywords glycoside H,; pregnane oligoside; Bei-Wujiapi; Periploca sepium BGE.;

asclepiadaceae; potentiation of NGF; A5-pregnene-38,160,20«-triol; cymarose; digitalose;
2-O-acetyldigitalose

Recently, Kasuya and Saito et al.® reported the potentiation of NGF-mediated nerve
fiber outgrowth by saponins in organ cultures of chicken embryonic dorsal root and
sympathetic ganglia. Among various saponins studied, marked potentiation of the effect of
NGF was evident with glycoside K,» glycoside H;» and glycoside H, of Bei-Wujiapi, the
cortex of Periploca sepium Bunce (Asclepiadaceae). The structures of glycosides K and H,
have been reported in our previous papers. In the present paper, the isolation and structure
elucidation of glycoside H, (1) are described.

As described in the previous paper,” glycoside H, a mixture of glycosides H, and H,,
was obtained as a white powder. The mixture was subjected to column chromatography
on silica gel, eluting with chloroform-methanol-ethyl acetate—water=2: 2: 5: 1 (lower phase),
and finally glycoside H, was obtained as a white powder.

The infrared (IR) and nuclear magnetic resonance (NMR) spectra of glycoside H,(1),
Cs6H 92055, [olp —26.9° (in methanol), indicate the presence of one O-acetyl group (1740 cm—!;
2.10 ppm, 3H, singlet), three O-methyl groups (3.45, 8.50, 3.52 ppm, each 3H, singlet), two
tertiary C-methyl groups (0.64, 0.98 ppm, each 3H, singlet), four secondary C-methyl groups
(1.42, 1.50 ppm, each 6H, doublet, /=6 Hz) and many hydroxyl groups (3400 cm—!, broad).

On acid hydrolysis with 2~ sulfuric acid-dioxane (1:1 v/v), 1 gave A45-pregnene-38,16a,
20c-triol (2),% glucose and digitalose.

Identification of 2 by comparison with an authentic sample was carried out by mixed
fusion and comparison of IR spectra, and the sugar components were detected by thin-layer
chromatography (TLC) and gas liquid chromatography (GLC).

Partial hydrolysis of 1 with 0.05x sulfuric acid in 509, methanol gave three main
products (3, 4, and 5). The reaction mixture was concentrated % vacuo and the aqueous
residue was extracted with chloroform. The aqueous phase was neutralized with Amberlite
IR-4B and extracted with butanol. The chloroform-soluble fraction was purified by column
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chromatography on silica gel with ethyl acetate. The faster-moving component (3), colorless
needles, mp 171°, [o]} +-21.3° (in methanol), gave cymarose and digitalose on acid hydrolysis.
Based on the general properties and spectral data, 3 was identified as methyl 4-O-(2-O-acetyl-
p-o-digitalopyranosyl)-f-p-cymaropyranoside”; it was confirmed to be identical with an
authentic sample (mixed fusion, TLC and IR spectra). The second component (4), colorless
needles, mp 176—177°, was identical with an authentic sample of 4-O-(2-O-acetyl-g-p-digi-
talopyranosyl)-p-cymarose (mixed fusion, TLC and IR spectra). The third product (5),
CyoHgeOyq, mp 280—282°, obtained from the butanol extract of the foregoing hydrolysate,
was hydrolyzed with 2x sulfuric acid-dioxane (1: 1 v/v) to give A4%-pregnene-3f,16a,20a-triol
(2), glucose and digitalose.

On treatment with 0.5n sodium hydroxide 1 affords desacetyl glycoside H,(6), a crystal-
line powder, C;,Hgy,0,,, which does not show any acetyl absorption band in the IR spectrum.
A per-O-methyl ether (7), a white powder, IR #»}& cm—t: OH (nil), which was prepared by
Hakomori methylation® of 6, was hydrolyzed with 2~ sulfuric acid in 509, methanol to
afford 8, CyHy0;, colorless needles, together with 2,3,4,6-tetra-O-methylglucose, 2,3,4-tri-
O-methylglucose, 2,4-di-O-methyldigitalose and 4-O-methyldigitalose. Each O-methyl deriva-
tive was identified by TLC and GLC, while 8 was established to be A5-pregnene-38,16a,20a-triol
16-O-methyl ether as follows. The IR spectrum of 8 shows a hydroxyl absorption band at
3550 cm™! (broad) and the presence of one O-methyl group was indicated by the NMR
spectrum (6 3.34 ppm, 3H, singlet). To confirm the location of the methoxyl group, 8 was
subjected to Oppenauer oxidation to afford 9, Cy,Hs,O4, colorless needles. The NMR
spectrum of 9 revealed the presence of one tertiary C-methyl group adjacent to a carbonyl
group at ¢ 2.24 ppm (singlet) and one olefinic proton conjugated with a carbonyl group at
6 5.82 ppm (singlet). The IR and UV spectra both supported the presence of an «,f-unsatu-
rated ketone system in 9. The results of the foregoing experiments suggested that 9 was
identical with 16«-methoxyprogesterone,” and the two glycosyl linkages of 1 must be present
at the C-3 and C-20 hydroxyl groups of the aglycone.
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The structure of 5 was established by following method. A per-O-methyl derivative (10)
prepared by Hakomori methylation of 5 was hydrolyzed with 2~ sulfuric acid-50%, methanol
to afford 2,3,4,6-tetra-O-methylglucose, 2,3,4-tri-O-methylglucose, 4-O-methyldigitalose and an
aglycone (11). The NMR spectrum indicated the presence of two O-methyl groups in 11, which
was oxidized with Jones reagent!® to afford a ketonic compound (12). Inthe NMR spectrum,
the doublet signal (8 1.25, J=6 Hz) of 11, corresponding to a secondary C-methyl group,
was not found in 12, but a new signal due to a tertiary C-methyl group adjacent to a carbonyl
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group was observed at ¢ 2.15. Consequently, 5 has a glycosyl moiety consisting of glucose
and digitalose at the C-20 hydroxyl group and the disaccharide 4-O-(2-O-acetyl-g-p-digitalo-
pyranosyl)-p-cymaropyranose in 1 should be linked at the C-3 hydroxyl group of the aglycone.

To clarify the sugar sequence of glucose and digitalose, 5 was hydrolyzed with takadia-
stase-A to afford 13, C3,H;;0;,. On hydrolysis with 2~ sulfuric acid-dioxane (1:1 v/v), 13
gave 2, glucose and digitalose.

Using the degradation method described in the previous paper,® 5 was oxidized with
sodium metaperiodate and the product was reduced with sodium borohydride. The reaction
mixture was extracted with chloroform and the extractive was hydrolyzed with 0.05x
hydrogen chloride in 509, methanol to give A4%-pregnene-3f,16e,20c-triol monodigitaloside
(14), CyH,4O,. On hydrolysis with 2~ sulfuric acid in 509, dioxane, 14 gave 2 and digitalose.

Based on the coupling constant of the anomeric proton signal (6 4.90 ppm) in the NMR
spectrum of 7, the configuration of p-cymarose was assigned as f, and the configurations
of all the monosaccharides of 5 were assigned as # by comparison of the chemical shifts and
the coupling constants (7 Hz) of anomeric protons of 10. In addition, the application of
Klyne’s rulet to 2, 14, 13 and 5 also supported p-configurations of digitalose and glucose.

These experimental data established the structure of 1 as A%-pregnene-3f,16¢,200-triol
3-0-[2-O-acetyl-g-p-digitalopyranosyl(1—4)-4-p-cymaropyranoside] 20-O-[f-p-glucopyranosyl-
(1->6)-p-p-glucopyranosyl(1—2)-S-p-digitalopyranoside].

The potentiation of NGF-mediated nerve fiber outgrowth by glycosides K, H, and H,
in organ cultures of chicken embryonic dorsal root and sympathetic ganglia has already
been described. Among these glycosides, glycoside H, shows the most marked potentiation
of the effect of NGF. The results will be reported in detail shortly.

Experimental

All melting points were determined on a Yanagimoto micro melting point apparatus and are uncorrected.
Optical rotations were measured with a Yanagimoto OR-50 automatic polarimeter. IR spectra were ob-
tained with a Hitachi EPI-2 machine and NMR spectra were taken at 90 MHz with a Hitachi R-22 high-
resolution NMR spectrometer. Chemical shifts are given on a ¢ (ppm) scale with tetramethylsilane as an
internal standard. GLC was run on a Shimadzu GC-6A unit with a flame ionization detector. TLC was
performed on Kieselgel H (Merck) and detection was achieved by spraying 109 H,SO, followed by heating.

Isolation and Properties of Glycoside H, (1) As described in the previous paper,® glycoside H was
obtained as a white powder from the butanol-soluble fraction of the methanol extract of Bei-Wujiapi (cortex
of Periploca sepium BGE., Asclepiadaceae). The crude glycoside H (8 g) was subjected to column chromato-
graphy on silica gel, eluting with CHClMeOH-AcOEt-H,0 (2:2:5:1 lower phase), to afford a white
powder (2.4 g). Recrystallization from dilute EtOH furnished glycoside H, (1) as a white powder, (mp
191—192°), [«]® —25.9° (¢=1.93, MeOH), Anal. Caled for CyHgy0y5-H,0: C, 56.84; H, 8.01. Found: C,
56.68; H, 8.26. IR »¥uo cm—1: 3400 (OH), 1740, 1250 (OCOCH,;). NMR (C,D;N) 6: 0.64 (3H, s, CH,;), 0.98
(8H, s, CH,), 1.42 (6H, d, J=6 Hz, CH;x 2), 1.50 (6H, d, J=6 Hz, CH;x2), 2.10 (8H, s, OCOCH,;), 3.45
(3H, s, OCH,), 3.50 (3H, s, OCHj,), 3.52 (3H, s, OCH,), 5.55 (1H, m, >C=éﬂ).

Hydrolysis of 1 with 2N H,S0,——Compound 1 (220 mg) was refluxed with 2N H,50,-dioxane (1:1v/v,
32 ml) on a water bath for 1 hr. The reaction mixture was diluted with water and extracted with CHCl,,
then the CHCI, solution was washed with water and dried over anhyd. Na,SO,. After removal of the solvent,
the residue was recrystallized from AcOEt to give 2, colorless needles (43 mg), mp 251°, [«]F —66.1° (c=
0.61, MeOH). Anal. Calcd for C;H,;0,: C, 75.42; H, 9.99. Found: C, 75.41; H, 9.86. The aglycone, 2,
was identical with an authentic sample of A5-pregnene-38,16a,20x-triol® (mixed fusion and IR spectra).

The aqueous layer was neutralized with Amberlite IR-4B and evaporated to dryness ¢» vacuo. The
residue was examined by TLC (solvent, CHCl,-MeOH-H,0=7: 3: 0.5; Rf 0.15 glucose; 0.42 digitalose) and
GLC (column, 5% SE-52 on Chromosorb W; 3 mm X 1 m; column temp., 155°; carrier gas, N, 1.2 kg/cm?;
sugar samples, TMS derivatives; fz (min), 4.0, 4.5, 5.4 digitalose; 18.3, 29.3 glucose).

Hydrolysis of 1 with 0.05N5 H,S0,-50%, MeOH Compound 1 (900 mg) was refluxed with 0.05N H,SO,~
50% MeOH (40 ml) on a water bath for 30 min. The reaction mixture was diluted with 20 ml of water
and MeOH was removed in vacuo at room temperature. The residue was extracted with CHCl,;, washed
with water and dried over anhyd. Na,SO,. After removal of the solvent, the residue was separated into

11) W. Klyne, Biochem. J., 47, xli (1950).
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two major products (TLC: solvent AcOEt; Rf 0.28 and 0.16) by column chromatography on silica gel with
AcOEt. '

The faster-moving component was recrystallized from AcOEt to give 3 (180 mg), colorless needles, mp
171°, [o]2 +21.3° (¢=0.83, MeOH), IR »X3: cm~1: 3550 (OH), 1735, 1240 (OCOCH,;), NMR (CDCl;) 6: 1.20
(3H, d, J=6 Hz, CH,), 1.38 (3H, d, J=6 Hz, CH;), 2.00 (8H, s, OCOCH,), 3.45 (3L, s, OCLL;), 3.48 (6H, s,
2x OCH), 4.42 (1H, d, J=8 Hz, anomer H), 4.68 (1H, q, J;=2 Hz, J,=9 Hz, anomer H), 5.15 (1H, q, /=
9 Hz, J,=8 Hz, H-C-OAc). 3 was identical with an authentic sample of methyl 4-O-(2-O-acetyl-f-p-
digitalopyranosyl)-B-p-cymaropyranoside” (mixed fusion, TLC and IR spectra).

The slower-moving component was recrystallized from dilute MeOH to afford 4 (60 mg), colorless needles,
mp 176—177°; this compound was identical with an authentic sample of 4-O-(2-O-acetyl-f-p-digitalopyranos
yl)-p-cymarose” (mixed fusion, TLC and IR spectra).

The aqueous layer was neutralized with Amberlite IR-4B and extracted with BuOH. The BuOH
extract was concentrated in vacwo and the residue was purified by column chromatography on silica gel
with CHCL,-MeOH-H,0 (7: 3:0.5) to give 5 (573 mg), colorless needles from dilute MeOH, mp 280—282°,
[e]® —39.6° (c=1.31, MeOH). Anal. Calcd for C,;HeOyy: C, 58.66; H, 8.12. TFound: C, 58.39; H, 8.04.
IR p¥uct cm—1: 3400 (OH).

Hydrolysis of 3 and 4 with 0.05n H,S0,-509, MeOH Compounds 3 and 4 (10 mg each) were each
refluxed with 0.058 H,SO,~50%, MeOH (6 ml) on a water bath for 1 hr. The reaction mixture was neutralized
with Amberlite IR-4B and evaporated to dryness in vacuo. Each residue was examined by TLC (solvent,
CHCL-MeOH=9: 1; Rf 0.40 cymarose; 0.11 digitalose) and GLC (column, 5%, SE-52 on Chromosorb W;
3 mm X1 m; column temp., 120°; carrier gas, N, 1.25 kg/cm?; sugar samples, TMS derivatives; fgx (min),
5.1, 5.8 cymarose; 12.7, 16.7 digitalose).

Hydrolysis of 5 with 2n H,S0, Compound 5 (55 mg) was refluxed with 28 H,SO,~dioxane (1:1 v/v,
8 ml) on a water bath for 1 hr. The reaction mixture was treated as usual and the products were identified
as 2, glucose and digitalose.

Deacetylation of 1 with 0.5~ NaOH A solution of 1 (620 mg) in 0.58 NaOH (40 ml) was warmed at
50° for 2 hr with stirring under an N, gas flow. The reaction mixture was neutralized with Amberlite IR-200
and concentrated in vacuo. The residue was purified by column chromatography on silica gel, eluting with
CHCL~MeOH-H,0O (7: 3: 0.5), to give a white powder (6, 564 mg), which was recrystallized from diluted
EtOH to afford a crystalline powder, mp 202—203°, [«]3 —30.4° (¢=2.30, MeOH), A#nal. Calcd for Cy,H,(Oyy-
H,0: C, 56.83; H, 8.13. Found: C, 56.79; H, 8.24, IR »X3Z cm~!: 3400 (OH), acetyl(nil).

Methylation of 6 by Hakomori’s Method NaH (350 mg) was stirred with dimethylsulfoxide (DMSO
15 ml) at 65° for 1 hr under an N, gas flow. A solution of 6 (500 mg) in DMSO (8 ml) was then added to this
reagent and the mixture was stirred for 20 min at room temperature under an N, gas flow. CH,I (8 ml) was
added to the solution and the reaction mixture was stirred at room temperature for 5 hr. After dilution
with water, the mixture was extracted with CHCI,; and the organic phase was washed with water, dried
and evaporated to a syrup (540 mg). The residue was chromatographed on a column of silica gel with
benzene—acetone (5: 1) to afford 7 (420 mg), a white powder from #-hexane, (mp 121—123°), IR »Yue' cm—?:
OH (nil), NMR (CDCl) d: 0.76 (3H, s, CH;), 1.02 (3H, s, CH;), 1.25 (6H, d, J=6 Hz, 2x CH,;), 1.38 (3H, d,
J=6 Hz, CH,), 1.42 (3H, d, /=6 Hz, CHj;), 3.34—3.66 (3H, each s, 14 X OCH,), 4.23 (1H, d, /=7 Hz, anomer
H), 4.25 (2H, d, /=7 Hz, 2 X anomer H), 4.77 (1H, d, /=7 Hz, anomer H), 4.90 (1H, q, J,=2 Hz, J,—=8 Hz,
anomer H), 5.40 (1H, m, >C=CH).

Acid Hydrolysis of 7 with 2N H,SO, A sclution of 7 (400 mg) in MeOH (10 ml) was hydrolyzed with
4N H,SO, (10 ml) for 1 hr under reflux on a water bath. The reaction mixture was diluted with water (10 ml)
and MeOH was removed ¢ vacuo at room temperature. The aqueous residue was extracted with CHCI,
and the CHCI, layer was washed with water. After drying over anhyd. Na,SO,, the sclvent was removed
to give 8, a white powder, which was recrystallized from diluted MeOH as colorless needles (86 mg), mp
204—205°, [o]5 —103.7° (¢=0.63, MeOH), Anal. Calcd for CyyHgOy: C, 75.81; H, 10.41. Found: C, 75.61;
H, 10.63. IR y¥uet cm~1: 3550 (OH). NMR (CDCl,) d: 0.70 (3H, s, CH;), 1.02 (3H, s, CH,), 1.22 (3H, d,
J =17 Hz, CH,), 3.34 (3H, s, OCH,), 3.55 (1H, m, H-C-0-), 3.90 (2H, m, 2x H-C-0-), 5.40 (1H, m, >C=CH).

The aqueous layer was neutralized with Amberlite IR-4B and the solution was concentrated iz vacuo.
The residue was examined by TLC (solvent, CHCl,-MeOH=9:1; Rf 0.46 2,3,4,6-tetra-O-methylglucose;
0.35 2,4-di-O-methyldigitalose; 0.23 2,3,4-tri-O-methylglucose; 0.16 4-O-methyldigitalose) and GLC (column,
3% SE-52 on Chromosorb W; 3 mm X 1 m; column temp., 120°; carrier gas, N, 1.2 kg/cm?; sugar samples,
TMS derivatives;fg (min), 2.1, 2.9 2,4-di-O-methyldigitalose; 8.9, 4.7 4-O-methyldigitalose; 5.0 2,3,4,6-tetra-
O-methylglucose; 7.8, 8.5 2,3,4-tri-O-methylglucose).

Oppenauer Oxidation of 8 A solution of 8 (8¢ mg) and Al (iso-Pro), (1.3 g) in dry toluene (30 ml) and
cyclohexane (9 ml) was heated on an oil bath under reflux for 40 min. After cooling, the solvent was removed
under reduced pressure and the residue was purified by column chromatography on silica gel with AcOEt
to afford 9, colorless needles (46 mg) from aq. MeOH, mp 134—135°, [«]} +103.6° (¢=1.60, MeOH), Anal.
Caled for Cy,H,,04: C, 76.70; H, 9.36. Found: C, 76.90; H, 9.51. IR »¥uo cm~1: OH (nil), 1700 (C=0),
1660 (>C=C-CO), UV AZ% nm (log ¢): 241 (4.24), NMR (CDCl,) é: 0.70 (3H, s, CH,), 1.22 (3H, s, CH,), 2.24
(8H, s, CH,), 2.60 (1H, d, J=6 Hz, C-17 «-H), 4.24 (1H, t, d, J,=6 Hz, J,=2 Hz, C-16 $-H), 5.82 (1H, s,
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C-4 H).

Methylation of 5 by Hakomori’s Method Compound 5 (350 mg) was methylated by Hakomori’s method
and the reaction mixture was worked up as usual. The product was purified by column chromatography
on silica-gel with benzene-acetone (5: 1) to afford 10, a white powder from #-hexane, (mp 114-—116°), IR
Ve cm~t: OH (nil), NMR (CDCly) 6: 0.76 (3H, s, CH,), 1.03 (3H, s, CH,), 1.32 (3H, d, /=6 Hz, CH,), 1.38
(8H, d, J=7 Hz, CH;), 3.32—3.60 (3H, each s, 11 x OCH,), 4.26 (2H, d, J=7 Hz, 2 x anomer H), 4.78 (1H,
d, J=7 Hz, anomer H), 5.40 (1H, m, ~C=CH).

Acid Hydrolysis of 16——A solution of 10 (300 mg) in 2n H,SO,-50% MeOH (20 ml) was refluxed for
1 hr. The reaction mixture was treated by the procedure described above. TFrom the residue of the aqueous
layer, 4-O-methyldigitalose, 2,3,4-tri-O-methylglucose and 2,3,4,6-tetra-O-methylglucose were identified
by TLC and GL.C. The CHC, extract gave a white powder which was recrystallized from MeOH to afford
11 (62 mg), colorless needles, mp 102—103°, [o]% —97.1° (¢==1.37, MeOH), Anal. Caled for C,gH,,0,: C, 76.19;
H, 10.56. Found: C, 76.16; H, 10.49. IR »Yus! cm~1: 3400 (OH), NMR (CDCl,) 6: 0.72 (3H, s, CH,), 1.04
(3H, s, CH,;), 1.25 (3H, d, J==6 Hz, CHy), 3.38 (3H, s, OCH,), 8.42 (3H, s, OCH,), 3.92 (3H, m, 3 x }_I~¢~O—),
5.42 (1H, m, >C=CH). :

Oxidation of 11 with Chromium Trioxide—-—A solution of 11 (42 mg) in acetone (6 ml) was treated with
0.3 ml of the Jones reagent (CrO; 2 g, H,SO, 3 g, H,0 15ml) dropwise with stirring at 0°, and the reaction
mixture was kept at room temperature for 30 min. After the addition of 0.6 ml of MeOH, the reaction
mixture was diluted with 50 ml of water and the solution was extracted with benzene. The benzene layer
was washed with 59, NaHCO, and water, and dried over anhyd. Na,SO,. The benzene soluticn was con-
centrated in vacuo to give a white powder, which was recrystallized from diluted EtOH to afford 12, colorless
needles (28 mg), mp 123—124°, [«]F —19.0° (¢=0.86, MeOH). Anal. Caled for C,;H,,04: C, 76.62; H, 10.086.
Found: C, 76.59; H, 10.11. IR »¥u!cecm—*: 1700 (C=0). NMR (CDCl,) 6: 0.64 (3H, s, CH,), 1.00 (3H, s,
CH,), 2.15 (3H, s, CH,), 2.52 (1H, d, J=6 Hz, C-17 «-H), 3.20 (3H, s, OCH,), 3.35 (3H, s, OCH,), 3.75 (1H,
m, H-G-OH), 4.35 (1H, t, d, J,=6 Hz, J,=2 Hz, H-(-0-), 5.35 (1H, m, ~C=CH).

Enzymatic Hydrolysis of 5 Takadiastase A (3 g) and toluene (1 ml) were added to a solution of 5
(500 mg) in water (30 ml), and the mixture was kept at 34° for 10 days. The reaction mixture was extracted
with BuOH and the BuOH solution was concentrated % vacuo. The residue was purified by column chro-
matography on silica gel with CHCl;-MeOH-H,0O- (7: 3: 0.5) to afford a single product. The product was
recrystallized from diluted EtOH to afford 13 (320 mg), colorless needles, mp 284—285°, [«]% —40.9° (c=
0.66, MeOH). Anal. Calcd for C,,H,;04,: C, 62.17; H, 8.59. Found: C, 61.98; H, 8.42. The aqueous layer
of the reaction mixture was concentrated under reduced pressure and the residue was shown by TLC and
GLC to contain glucose.

Acid Hydrolysis of 13 with 2N H,S0,——A solution of 13 (30 mg) in 2~ H,S0,-dioxane (1: 1) was refluxed
on a water bath for 1 hr.  The reaction mixture was treated by the procedure described above. The aglycone,
2, was found in the CHCI; extract, while digitalose and glucose were detected in the aqueous layer.

Degradation of 5 with NalO, A solution of NalO, (560 mg) in H,O (8 ml) was added to a solution of
5 (340 mg) in 95% EtOH (60 ml) with stirring at room temperature for 1 hr. After removing the precipitate
by filtration, EtOH was evaporated off under reduced pressure and the aqueous solution was extracted with
CHCl;. The CHCI; solution was washed with H,O, dried over Na,SO, and concentrated under reduced
pressure. A solution of the residue in 959, MeOH (40 ml) was treated with NaBH, (240 mg) in small por-
tions at room temperature with stirring. The reaction mixture was stirred at room temperature for 1 hr,
then the reaction mixture was neutralized with 5%, AcOH, and concentrated % vacuo under 50°. = The residue
was extracted with CHCI; and the CHC, solution was washed with H,O, dried over Na,SO, and concentrated
in vacuo. The residue was dissolved in 0.058 HCI-50% MeOH (10 ml) and the solution was refluxed for
30 min. The reaction mixture was neutralized with 0.1xn KHCO; and, after addition of H,O (5 ml), the
solution was concentrated in vacuo. The residue was extracted with CHCI; and the CHCI, solution was
washed with H,0, dried over Na,SO, and concentrated ¢» vacuo. The crude product was purified by column
chromatography on silica gel, eluting with CHCI,-MeOH (9: 1 v/v), to give a white powder (14). On recry-
stallization from EtOH, 14 was obtained as colorless needles, mp 278—279°, [«]} —45.6° (c=1.51, MeOH),
Amnal. Caled for C,,H,;;0,: C, 67.98; H, 9.37. Found: C, 67.78; H, 9.32. IR »¥u cm~!: 3400 (OH), NMR
(CsD;N) ¢: 0.70 (3H, s, CH;), 1.00 (3H, s, CH;), 1.48 (6H, d, /=6 Hz, 2 xCH,;), 3.42 (3H, s, OCH,), 4.62
(1H, d, /=8 Hz, anomer H), 5.50 (1H, m, >C=CH). On hydrolysis with 2~ H,S0,-509, dioxane under
reflux for 1 hr, 14 gave 2 and digitalose.
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