Phytochemustry, Vol. 29, No. 10, pp 3275-3280, 1990
Printed 1in Great Bntain

0031-9422/90 $3 00+ 0.00
© 1990 Pergamon Press plc

A DIMERIC TRITERPENE-GLYCOSIDE FROM RUBUS COREANUS

KAZUHIRO OHTANI, CHIKAKO MIYAJIMA, TOMOKO TAKAHASI, RYOJ KASAIL OsAMU TANAKA, DUG-RYONG HAHN*
and NAOHIRO NARUHASHIT

Institute of Pharmaceutical Sciences, Hiroshima Umiversity School of Medicine, Kasumi, Minami-ku, Hiroshima 734, Japan,
*College of Pharmacy, Chung-Ang University, Seoul 151, Korea; tDepartment of Biology, Faculty of Science, Toyama University,
Gofuku, Toyama 930, Japan

(Recewed 20 February 1990)

Key Word Index—Rubus coreanus; Rosaceae; levaes; Bog-bun-ja; Fu-pen-zi; dimeric triterpene glucosyl ester;
ursane-type triterpene; coreanoside F1.

Abstract—A dimer of glucosyl esters of A-ring oxygenated 19a-hydroxyursolic acids was isolated from leaves of Rubus
coreanus together with the monomers of the related glucosyl esters. The structure of this compound, named
coreanoside F1, was elucidated by chemical and spectroscopic methods. The significance of coreanoside F1 in the

identification of the source plants of an oriental traditional medicine ‘Bog-bun-ja’ (=Fu-pen-zi) is discussed

INTRODUCTION

In Korea and China, fruits of some of Rubus spp. have
been used as a traditional medicine (Korean name ‘Bog-
bun-ja’, Chinese name ‘Fu-pen-z1). As part of our studies
on glycosides from Rubus spp. [ 1], the present paper deals
with isolation and structure determination of a dimeric
triterpene glycosyl ester from R. coreanus Miq. The
significance of the present study in the chemical 1denti-
fication of source plants of this crude drug is also
reported.

RESULTS AND DISCUSSION

A methanolic extract of leaves of R. coreanus cultivated
in Toyama, Japan, was separated as described in the
Experimental, affording four glycosides, 1-4 in yields of
0.02, 0.014, 0.42 and 0.33%. Compounds 1-3 were identi-
fied as the known f-glucosyl esters of A-ring oxygenated
19a-hydroxyursolic acids; 1 and 2: niga-ichigosides F1
and F2, respectively, isolated from leaves of R. micro-
phyllus L. and several other Rubus spp. [2], 3: suavissim-
oside R1 isolated from roots of R. suavissimus S. Lee [3].

The molecular formula of a new glycoside (4) named
coreanoside F1, was determined as C,,H,,,0,; by high
resolution fast atom bombardment mass spectrometry
(HR-FABMS). Acid hydrolysis of 4 yielded D-glucose,
while hydrolysis of 4 with crude pectinase afforded an
aglycone named coreanogenoic acid (5) together with D-
glucose. On treatment with diazomethane, compound 5§
yielded a trimethyl ester (6) and the HR-FABMS of 6 and
the 13CNMR spectrum of § and 6 (Table 1) demon-
strated that § must be a dimeric triterpene acid.

Mild alkaline saponification of 4 yielded two acidic
compounds, 7 and 8, which are respectively treated with
diazomethane to give corresponding dimethyl esters, 9
and 10. By comparison of the NMR spectra and optical
rotations of 7 and 9 with those of respective authentic
samples, 7 was identified as 2¢,38,19a-trihydroxyurs-12-
ene-23,28-dioic acid, the aglycone of 3 [2].

All of the signals assigned to the C, D and E-ring
carbons of 9 appeared at almost the same positions in the
13C NMR spectrum of 10. This indicated that 8 is also a
derivative of 19a-hydroxyursolic acid having no addi-
tional oxygen function on the C, D and E-rings. The EI
mass spectrum of a triacetate (11) of 10 exhibited frag-
ment ions, m/z 278 ( Fig. 1) and m/z 260 (278-H,0) which
are characteristic of retro-Diels—Alder cleavage of the C-
ring of 19-hydroxyursolic acid derivatives having no
additional function on the D- and E-rings. Assignment of
the 'H and '*CNMR signals of 10 by means of the
!H-'H and '3C-'H COSY coupled with '3C-'H long
range COSY revealed that 10 is a dimethyl ester of
2,3,190,23(or 24)-tetrahydroxyurs-12-ene-24(or 23),28-
dioic acid (7). The configurations of the functional groups
on the A-ring of 8 were elucidated by the more detailed
NMR analysis of 11. The 'HNMR spectrum of 11
exhibited signals due to two protons on vicinal carbons
bearing an acetoxyl group at 65.73 (1H, d, J =2.8 Hz) and
5.55(1H, ddd, J =2.8, 4.8, 9.9 Hz), disclosing the presence
of 2a,3a-di1acetoxyl groups. In the NOE difference spec-
trum of 11, on irradiation of the H-2 signal, NOE was
observed not only for H-3 and 25-methyl signals but also
for a signal assignable to the carbomethoxy-protons (at
43.62, 3H, s) attached to C-4 (Fig. 2), while no NOE was
observed between the H-2 signal and signals due to
acetoxymethylene protons at §4.27 and 4.33 (each 1H, 4,
J=103 Hz). 1t follows that 7 can be formulated as
2a,30,19a,23-tetrahydroxyurs-12-ene-24,28-dioic  acid
The possibility of a boat conformation of the A-ring was
excluded.

Location of an ester linkage which connects 7 with 8 in
compound 5, was elucidated by the acylation shift as well
as the long range '3C-'H coupling in the NMR spectra.
On going from 10 to 6, the signal due to H-3' of the 8-
moiety at §5.22 (1H, br s) was displaced downfield by
1.36 ppm [at §6.58 (1H, br s)], while other carbinyl
proton signals remained almost unshifted (Table 2). The
acylation shift was also observed for the carbons around
C-3' of the 8-moiety on going from 10 to 6 (Table 1). The
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Table 1 !3C NMR spectral data of aglycone moieties of compounds 4-10, 12 and 13
(pyridine-dg, § values)

C 4 5 6 12 13 7 9 8 10
482 482 482 483 483 481 480

v 447 445 442 443 443 434 434
684 681 680 681 681 685  68.4

2 661 677 653 654 654 662 661

3 820 820 821 822 821 809 807

¥ 741 750 734 734 734 704 703

4 548 547 548 548 548 547 552

& 558 558 559 559  S58 554 551

5 s13  S13  S1S 514 S14 522 518

5 481 481 481 482 482 481 471

6 219 216 216 217 216 214 214

6 201 207 204 206 205 207 204

7 331 331 328 329 329 333 332

7 340 337 335 337 337 336 334

8 407 406 404 407 406 405 404

8 402 404 401 404 404 403 402

9 483 483 471 472 472 481 480

Y 481 481 473 415 477 462 453

10 382 382 381 382 382 385 384

10 392 392 388 388 389 391 389

1 242 241 239 241 241 242 241

13K 244 243 241 242 242 243 242

12 1283 1279 1280 1281 1279 1277 1277

12 1289 1283 1282 1284 1282 1282 1283

13 1394 1398 1395 1394 1399 1399 1393

13 1393 1398 1394 1392 1398 1398 1394

14 21 4922 420 422 422 424 422

14 423 423 419 421 423 421 421

15 291 291 288 291 291 290 292

15 292 292 289 292 292 291 289

16 262 265 260 261 261 263 259

16' 263 264 260 260 260 261 261

17 483 483 485 485 486 486 485

17 483 483 486 487 487 486 486

18 546 546  S45 545 545 546 545

18 543 543 543 543 544 545 545

19 730 730 727 28 29 27 27

19’ 730 730 727 728 729 727 126

20 422 422 421 421 421 420 42t

20 423 423 422 422 422 421 422

21 267 273 266 267 273 271 269

21 267 274 266 267 274 274 267

2 376 383 380 377 385 385 381

2 376 383 380 377 380 380 381

23 1785 1782 1777 1778 1782 1780 1783

(OMe) 514

23 661 658 665 666 659 670 668

24 125 125 126 126 125 134 131

22 1769 1805 1752 1752 1754 1785 1755

(OMe) 512 512 s11 511

25 175 175 176 177 175 113 173

25 154 151 147 148 148 148 147

2 175 173 170 175 174 170 170

26 176 173 170 174 174 170 170

27 245 247 245 244 246 247 246

27 246 248 245 245 245 245 244

28 1768 1804 1784 1769 1805 1806 1783

(OMe) 516 518

2 1768 1804 1784 1769 1805 1804 1785

(OMe) 51.7 516

29 272 273 270 272 271 27t 270

29 273 274 271 271 270 270 269

30 167 167 167 167 168 168 168

30 166 166 166 167 168 166 16 6




Triterpene-glycoside from Rubus coreanus

long range coupling between signals assignable to C-23 of
the 7-moiety (6178.4) and to H-3' (§6.58) of the 8-moiety
was substantiated in the spectrum of 6 by means of
COLOC procedure. Further, on going from 9 to 6, the
carbon signal due to the 24-methyl carbon of the 7-
moiety was displaced upfield by 1 ppm. These results
indicated that the ester linkage in 8§ must be located
between 3-OH of 8 and the 23-carboxyl group of 7.

It is known that in comparison with alkyl glucosides
and glucosyl-glycosides, an anomeric carbon signal of
ester type glycosides appears at significantly higher field
(695-96 in pyridine-d,) and an anomeric proton signal of
glucosides of this type is observed at remarkably low field
(lower than 66.0 in pyridine-ds). The 'H and !3C NMR
spectra of 4 (Tables 1 and 2) indicated the presence of two
ester type S-glucopyranosyl moieties [2]. The anomeric
configuration of both the glucosyl moieties was sub-
stantiated by the coupling constant of the anomeric
proton signals as well as chemical shifts of the sugar
carbon signals. Location of these two glucosyl groups in 4
was elucidated as follows. Treatment of 4 with dia-
zomethane yielded a monomethyl ester (12), which by
hydrolysis with crude hesperidinase, gave a monomethyl
ester (13) of compound 5. In the NOE difference spectrum
of 13, on irradiation of a carbomethoxy proton signal,
NOE was observed for signals due to protons of C-2/,
C-23" and C-25' of the 8-moiety (Fig. 3). This indicated
that both the §-D-glucosyl moieties must be located at 28-

R! R? R3 R4 RS
1 H B-OH CH,0H Me B-D-Glc
2 H «-OH CH,0H Me B-D-Glc
3 H B-OH CO;H Me B-p-Glc
7 H B-0OH CO,H Me H
8 H «-OH CH,0H CO,H H
9 H B-OH CH,0H Me Me
10 H o-OH CH,0H COMe Me
11 Ac  a-OAc CH,0Ac CO;Me Me
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m/z 260
-H,0
mfz 278 ?H |
CO,Me
AcO-- |
AcO--
AcO—" co,Me

Fig. 1. EIMS fragmentation of compound 11.

Fig. 2 NOEs observed in NOEDS of compound 11

and 28'-carboxyl groups, leading to the structure of 4
(Chart 2). From leaves of R. coreanus cultivated in Seoul,
Korea, compounds 1-4 were isolated 1n similar yields to
those of the leaves cultivated 1n Japan.

In China and Korea, fruits of some of Rubus spp. have
been used as a tonic for aged people. The source plants of
this drug have been stated as R. chingii Hu, R. foliolosus
D. Don., R. coreanus Miq., R. crategifolius Linn.,, R.
parvifolius Bunge. etc. We have isolated kaurane-type
sweet diterpene-glycosides named rubusoside [4] and
suavioside A[5] from leaves of R. suavissimus S. Lee [6]
collected in Kuang-xi and Kuang-dong, China*. Several

*In our first paper [4] of 1solation of rubusoside, the sweet plant
was tentatively designated as R. chingit Hu. However, leaves of
R. chingu collected 1n Japan and the other part of China do not
taste sweet. The subsequent chemotaxonomical study on Rubus
spp. revealed the difference between R chingn and this sweet
plant, the latter of which has been designated as the new sp, R
suanissimus S. Lee [6].

B-p~-Gic

4
5

6 Me
2 B-D-Glc
3
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Table 2 'H NMR spectral data of compounds 6, 9-11 (pyridine-ds, 4 in CDCly, at 40°, § values)

H 6 9 10 11
2 417ddd (42,95,107) 418ddd (42,95,105)
2 488 brd(107) 483brd(102) 555ddd (28,48.99)
3 438d4(95) 382d(95)
3 6.56 br s S22brs 573d(28)
12 537 t-hike 545dd (33, 3.5)
12 539 t-like 556dd (34.36) 534dd(34,35)
18 277 278 s
1% 276 2815 2625
H,-23 403,4494 (10 3) 453, 4584 (103) 427,4334(103)
H,-24 158 138
H;-25 108 s 098 s
H,-25 096 s 1035 072s
H,-26 083s 083s
H;-26 0895 0895 0875
H,-27 176s 1585
H,-27 1565 158s 1325
H,-29 127s 1295
H;-29 135s 137s 127s
H,-30 109d(67) 1064 (67)
H,-30 106d(67) 107d(67) 094 d(65)
23-OMe 3685
24-OMe 3585 362 358s
28-OMe 371s 3725
28'-OMe 368 s 3715 376s
Ac 1955
1965
207s
The values m parentheses are couphng constants in Hz
—=  NOE
- -« Longrange C-H COSY
HO 3
Fig 3 NOEs observed in NOEDS and long range C-H cor-
relation of compound 13
4
non-sweet labdane-type diterpene-glycosides named
goshonosides were 1solated from leaves and fruits of 2 1
Japanese [7] and Chinese [1] R. chingit Hu which is used
as a source plant of Fu-pen-z1 1n southern Chma. It 1s
notable that R. chingii is morphologically very similar to
R suavissimus Very recently, goshonosides and their ; . Y T T
homologues were 1solated also from fruits of R. foliolosus 0 10 20 30 . 40 [min]

D. Don [8], which are morphologically different from
fruits of R chingu but have also been used as Fu-pen-zi in
South-Western China (Yunnan). From fruits and leaves
of these three Rubus spp. (tentatively named group A), no
triterpene glycoside has been 1solated

Chemical identification of source plants (group A) of
Chinese Fu-pen-z1 used in southern China was studied by

Fig 4 HPLC chromatogram of glycosides fraction from com-
mercial ‘Bog-bun-ja’ on a TSKgel Amide-80 column Column
size, 25¢cmx40mm, column temp, 60°, mobile phase,
MeCN-0.05% TFA {37 3 (Omin}—»4 1 (40 min), linear
gradient]; flow rate 10mlmin™', detection, UV,g;..

(0 32 Aufs)



Trnterpene-glycoside from Rubus coreanus

analysis of the diterpene glycosides [1]. In continuing the
chemotaxonomical studies of this genus [2], 19a-
hydroxyursane-type glycosides such as 1 and 2 were
isolated from leaves of several Rubus spp.; R. microphyllus
Lf, R. koehneanus Focke., R. trifidus Thunb. and R.
medius O. Ktze. (tentatively named group B), etc. From
leaves of these plants, no diterpene glycoside was isolated.
The usefulness of HPLC analysis of glycosides for the
chemical distinction of the source plants (group B) of
Bog-bun-ja (= Fu-pen-zi) was conducted using the triter-
pene glycosides as marker substances. The HPLC ana-
lysis of glycoside-fraction of methanolic extracts from
fruits of R. coreanus ( Fig. 4) showed the occurrence of 1-4
and the absence of the diterpene-glycosides such as
goshonosides. On the other hand, the HPLC of the
extracts of fruits and leaves R. crataegifolius and R.
parvifolius demonstrated the presence of 1-3 1n the former
and 1 and 2 in the latter, while no dimeric triterpene
glycosides (4) and diterpene glycoside (goshonosides)
were detected in fruits and leaves of either plant. The
HPLC analysis of commercial Bog-bun-ja, from a
Korean market, showed the very similar pattern to those
of fruits of R. coreanus, being different from fruits of the
other fruits of group B. Further, from this crude drug, 1-4
were isolated and identified. This indicates that this drug
in the Korean market must be fruits of R. coreanus.

EXPERIMENTAL

General. Mps: uncorr. IR: KBr. 'H (400 MHz) and }*CNMR
(100 MHz) spectra were obtained at 40° in pynidine-d; or CDCl,
using TMS as an int. standard. 'H-'H and 'H-'3C COSY,
NOEDS, 'H-'3C LRCOSY and COLOC were taken by well-
known methods EIMS were recorded at 70 eV. HPLC was
carried out with a pump, CCPM (Tosoh Co. Ltd., Shin-Nanyou,
Japan), and detection was accomplished with a differential
refractometer and UV detector. The identification of each known
compound was performed by comparison of the 'H and
13CNMR spectra, [a], and mp with those of an authentic
sample.

Extraction and purification. Powder (500 g) of dried leaves of
Rubus coreanus, which were cultivated at Toyama University,
Japan, was extracted with MeOH. The extract (80 g) was sus-
pended 1n H,O and defatted with Et,O. The H,O layer was
chromatographed on a column of Diaion HP-20 (Mitsubishi
Kasei), by eluting successively with H,O-MeOH, 1:0, 1:1, 1:4
and 0- 1. The 80% MeOH eluate was chromatographed on silica
gel (EtOAc-EtOH-H,0, 16:2:1) to give 5 frs, I-V in order of
elution. Fr. IT (690 mg) was separated by HPLC [TSKgel ODS-
120T, 30 cm x 21.5 mm, (Tosoh); MeOH-H,0, 1:1] to give 1
(200 mg) and 2 (140 mg). Fr. IV (4.92 g) was applied to a column
of siica gel (EtOAc-EtOH-H,0, 12.2:1 and then 8 2.1), and
finally punfied by HPLC (TSKgel ODS-120T, 30cm x
21.5 mm; MeOH-0.05% TFA, 52:48) to give 3 (1.85g) and 4
(1.25 g).

In the same procedure as above, glycosides 1-4 were 1solated
from the leaves cultivated at Chung-Ang University, Korea, and
also from commercial Bog-bun-ja purchased in Seoul: yields (%)
from the Korean leaves; 1,0.018; 2,0.014; 3,0 37; 4, 0.25: from the
commercial bog-bun-ja; 1, 0.12, 2, 0.017, 3, 0.21; 4, 0.14.

Niga-icmgoside F1 (1). Needles (from MeOH-H,0), mp
225-228°, [a]38 +19.3° (MeOH; ¢ 0.96). Niga-ichigoside F2 (2)
needles (from MeOH-H,0), mp 214-216°, [a]i®+152°
(MeOH; ¢ 1 02). Suavissimoside R1 (3): needles (from MeOH),
mp 285-288°, [a]3® +20.6° (MeOH; ¢ 0.67).
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Coreanoside F1 (4). Needles (from MeOH-H,0), mp
242-245° (decompd), [a]3®+33.2° (MeOH; ¢ 0.56). FABMS
(positive) m/z: 1381 [M +Na]* 1219 [M+Na—Glc]*, (nega-
tive) m/z: 1357 [M—H] ", 1195 [M—H-GIc] ", 679, 517 {679
—Glc]~. HR-FABMS m/z 1381 7290, C,,H,,,0,,Na requires:
m/z 1381.7291. IR v, cm~! 3460 (-OH), 1726, 1712 (ester),
1686 (CO,H) '"HNMR (pynidine-ds) 628 and 6 32 {each 1H,
each d, J=78Hz, H-1 of Glc and Glc'). !3CNMR (sugar
moseties): 695.8 (Gle-1), 74.L (Glc-2), 78.8 (Glc-3), 71.6 (Glc-4),
78.9 (Glc-5), 62.7 (Glc-6), 95.7 (Gic'-1), 74.1 (Gic'-2), 78.8 (Gic'-3),
71.5 (Glc'-4), 789 (Glc¢'-5), 62.7 (GIc'-6) '3CNMR data of
aglycone moiety is histed in Table 1.

Enzymic hydrolys:s of 4. Crude pectinase (Tanabe, 200 mg) was
added to a soln of 4 (200 mg) in 50 mM acetate buffer (pH 5.6,
30 ml) and the mixture incubated for 4 days at 37°. The reaction
mixture was extracted with n-BuOH (30 ml) D-Glc 1n the agq.
layer was detected by GLC [9] The n-BuOH extract was
deiomzed with Dowex 50W X8 (H* form) and chromatogra-
phed on silica gel (CHCl;-MeOH, 5:1) to give compound §
(100 mg).

Coreanogenoic acid (5). Powder, [a]2*+5.7° (MeOH; ¢ 0 51)
(Found: C, 69.58, H, 8.90. C,,Hy,0,, requires C, 69.60; H,
8.76%) 'HNMR (pynidine-ds) §1.01,103, 111, 1.13, 1.35, 1.42,
1.57, 1.62, 1 78 (each 3H, each s, tert-Me x 9), 1.08, 1 09 (3H, each
d, J=6.7 Hz, H;-30 and -30'), 2.97, 2.98 (each 1H, each s, H-19
and -19), 4.03, 4.68 (1H, each d, J=10.3 Hz, H,-24), 4.16 (1H,
ddd, J=42, 10.5, 10.7 Hz, H-2), 428 (1H, d, J=10.5 Hz, H-3),
5.15(1H, br d,J=10.7 Hz, H-2), 5 46, 5 52 (1H, t-hke, H-12 and -
12), 6.62 (1H, br s, H-3') '3C NMR spectrum 1s listed in Table 1.

Methylation of compound 5. A CH,N,-Et,0 soln (2 mi) was
added to a soln of § (50 mg) 1n EtOH (0.5 ml) and the soln was left
for 2 hr. Several drops of HOAc were added to the reaction
mixture, and the soln evapd to dryness. The residue was purified
by HPLC (TSKgel ODS-120T, 30 cm x 21 § mm, MeOH-H,0,
3.2) to give trimethyl ester of 5 (6)

Compound 6. Powder, [a] 2* +2.4° (MeOH; ¢ 0.98) (Found. C,
7015; H, 9.02. C43Hg60,, requires: C, 70.23, H, 8.98%). IR -
Vmax €M ™1 3460 (—OH), 1734, 1726 (ester) FABMS (positive)
m/z: 1099 [M+Nal*, 1077 [M+H]*. 'HNMR: Table 2,
13CNMR: Table 1

Alkaline hydrolysis of compound 5. 2% K,CO,-EtOH (5 mlj
was added to a soln of § (100 mg), and the soln refluxed for 4 hr.
The reaction mixture was acidified to pH 3.5 with 2% HC, and
then extracted with EtOAc. The EtOAc extract was separated by
HPLC (TSKgel ODS-120T, 30 cm x 21.5 mm, MeOH-0.05%
TFA,9 1)to give 7(25 mg) and 8 (30 mg). Compound 7: powder,
[a]3*+295° (MeOH, ¢ 045). Compound 8: powder, [a]3!
+45.5° (MeOH; ¢ 0.98). 'H NMR (pyndine-d;): 60.92, 1 04, 1.39,
1.57 (each 3H, each s, tert-Me), 1.05 (3H, d, J =6.7 Hz, H;-30),
2.81(1H, s, H-18),4.44,4.65 (each 1H, each d, J =10.3 Hz, H,-23),
479 (1H, br d, J=10.2 Hz, H-2), 5 18 (1H, br 5, H-3), 546 (1H, t-
like 5, H-12) '3CNMR:' Table 1.

Methylation of compound 7 Compound 7 (15 mg) was treated
with CH,N,-Et,0 soln to give 9 (15 mg). Compound 9: needles
from EtOAc-n-hexane, mp 103-104.5°, [«]3' +30.2° (MeOH;
c0.87). 'HNMR Table 2, 3C NMR: Table 1

Methylation of compound 8. Compound 8 (15 mg) was meth-
ylated with CH,N, 1n the same way as above to give 10 (14 mg).
Compound 10: powder, {2]3° + 50.2° (MeOH; ¢ 0.98. ( Found: C,
68.01, H, 9.01. C;,H,,04 requires: C, 68.30; H, 896%) IR-
Vmax €M~ 1: 3460 (OH), 1727, 1719 (ester). FABMS (positive) m/z:
563 [M+H]", 545 [M+H—-H,0]%, 527 [M+H-2H,0]%;
(negative) m/z: 561 [M—H]~, 547 [M—Me] ", 529 [M—Me
—H,0] . 'THNMR Table 2, 13CNMR: Table 1.

Acetylation of compound 10. Compound 10 (10 mg) was treated
with Ac,O-pyndine, 1:1 (1 ml) to give tnacetate of 10 (11,
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10 mo), which was subiected to IH NMR IH_.I“ COSY and
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NOEDS. Compound 11. powder, [«]3! +38.0° (CHCl;; ¢ 0.5).
EIMS m/z: 688 [M]*, 670 (M —H,0] ", 628 [M —HOAc]* and
[M~—HCO,Me]*, 278. 'HNMR: Table 2, **CNMR. Table 1.

Methylation of compound 4. A MeOH soln (1 ml) of 4 (100 mg)
was treated with CH,N,—Et,0 soln (5 ml) to give 12 (100 mg).
Compound 12: powder, [a]3!+31.5° (MeOH; ¢ 1.05). IR-
Vmax CM ™1, 3400 (OH), 1730, 1716 (ester). FABMS (positive) m/z
1395 [M+Nal*, 1187 [M—162]" (negative) m/z 1371 [M
—H]", 1209 [M—-H-Glc]™, 1047 (M—H-2Glc]~ HR-
FABMS m/z 13957420, C,;H,,,0,,Na  requires
mjz 1395 7422. '"HNMR (pyndine-d;) 50.83, 087, 097, 1.07,
127,134,158, 1.59 and 1 78 (each 3H, each s, tert-Me), 1 04 and
106 (each 3H, each d, J =6 7 Hz, H,-30 and -30), 2.76 and 2.78

(each 1H, each s, H-19 and -19'), 3 58 (3H, s, 24-CO,Me), 492
(1H, br d, J=103 Hz, H-2), 546 and 553 (cach 1H, each -
hike, H-12 and -12'), 6 28 and 6.32 (each 1H, each d, J=8 1 Hz, H-
1 of Glc and Gic), 6.58 (1H, br s, H-3). "> CNMR (sugar
moieties): 695.8 (Gle-1), 74.2 (Glc-2), 78.7 (Gle-3), 71.7 (Glc-4),
78 9 (Glc-5), 62 6 (Glc-6), 95.7 (Glc'-1), 74 0 (Glc'-2), 78 7 (Glc'-3),
715 (Glc-4), 78.8 (GIc'-5), 62.4 (Glc'-6) '*CNMR data of
aglycone moiety' Table 1.

Enzymic hydrolysis of compound 12. Crude pectinase (Tanabe,
100 mg) was added to a soln of 12 (60 mg) in 50 mM acetate
buffer (pH 5.6, 30 ml) and the mixture was incubated for 4 days
at 37°. The reaction muxture was extracted with n-BuOH (30 ml),
and the n-BuOH extract was deionized with Dowex 50W X8
(H" form) and chromatographed on silica gel (CHCl,~ MeOH,
10-1) to give 13 (40 mg) Compound 13. powder, [«]3' +37°
(MeOH, ¢ 1.05) (Found: C, 69.78, H, 890 Cg4,H,,0,, requires
C, 69.82, H, 8.94%). IR v,,, cm ™' 3400 (OH), 1730, 1716 (ester),
1680 (CO,H). FABMS (positive) m/z. 1071 [M +Na]*, 1053 [M
+Na—H,0]%, 1049 [M +H]*, 1035 [M + Na-—2H,0]", 1031
[M+H-H,0]", (negative} m/z 1047 [M—H]", 1033 [M
—~Me] ", 1029 [M—-H-H,0], 1015 [M ~-Me—H,0]", 1011
[M—H-2H,0]", 997 [M-—Me—-2H,0]" 'HNMR
(pynidine-d.) 5081,087,095,1.07,129,134,1 57,1 6L and .78
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(aarh 3H pach ¢ tert-Ma) 102 and 104 (each IH each 4 F

Wwalil JX%, valil 5, Wiisivie), 1.we aill 1L.us lalin o401, vali &, «

=6.7 Hz, H,-30 and -30'), 2 76 and 2 78 (each 1H, each s, H-19
and -19), 358 (3H, s, 24-CO,Me), 492 (1H, br d, J=10.3 Hz,
H-2),546 and 5 53 (each 1H, each ¢t-hike, H-12 and -12'), 6 58 (1H,
br s, H-3) The !3C NMR spectrum 1s hsted in Table 1

HPLC analysis of glycosides. Fruits or leaves of Rubus spp.
(2 g) was extracted with MeOH A suspension of extract in H,Q
(1 ml) was applied on a column of DIAION HP-20 (10 ml),
washed with 50% MeOH (20 ml), and then eluted with 80%
MeOH (20ml) The 80% MeOH eluate was concd to 1 ml,
apphied on a YMC-Dispo C,3 (YMC Co Ltd, Kyoto), washed
with 50% MeOH (5ml), and then eluted with 80% MeOH
(5 mi) The 80% MeOH eluate was analysed by HPLC [ TSK gel
Amide-80, 25cmx40mm, MeCN-005% TFA, 37 3

{0 mmY—4 1 (40 mun). hnear aradient flow rate 1 0minun—1.
Wmm j—+4 1 (80 mn), ine ar gragient, now rate, 1 omimun )

detection, UV, ... (0.64 aufs)]
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