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An intensely sweet polyoxypregnane glycoside, telosmoside A, (15), was isolated from an Asian Asclepi-
adaceae plant, Telosma procumbens, collected in Vietnam. This is the first time a sweet pregnane glycoside has
been found, and its sweetness intensity is 1000 times greater than that of sucrose. From the same plant, 17 other
new glycosides were isolated, having the same aglycone; they are named telosmosides A,—A,, (1—14) and A,—
A5 (16—18). Some of these glycosides are also sweet, but others are tasteless or bitter. Chemical structures of the
18 glycosides were determined, and the structure—taste relationship was discussed.
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Telosma procumbens (Hance) MERR. is found in thickets
and secondary forests at low altitudes in the Philippines,
Vietnam and China. In the Phillipines, an infusion or a de-
coction of the leaves is used to cleanse or treat wounds, sca-
bies, and ulcers." The leaves are also applied to the forehead
for the treatment of headache. In Vietnamese folk medicine,
the whole plant is used as a substitute for licorice, due to its
sweet taste. It is also used as an expectorant and antitussive.
However, to date, no chemical studies on the plant have been
reported. Our interest in the sweetness of this plant resulted
in the finding of sweet pregnane glycosides, which are a new
class of intense sweetener from natural sources. The present
paper describes the isolation and structural elucidation of
eighteen new polyoxyprenane glycosides named telosmo-
sides A;—A 5 (1—18).

In order to identify the component sugars of the glyco-
sides, a crude glycoside fraction was hydrolyzed under a
mild acidic condition. The component sugars were identified
as D-cymarose (Cym), D-oleandrose (Ole), D-digitoxose
(Dig), p-thevetose (The), 6-deoxy-3-O-methyl-p-allose (Alm)
and p-glucose (Glc), by comparing them with corresponding
authentic samples on TLC and optical rotations. All sugar
linkages of these glycosides were assigned to be in the -
form based on the coupling constant of anomeric protons in
'H-NMR spectra (Table 3).

The molecular formula of telosmoside A, (1) was deter-
mined as C,Hg,0,; by FAB-MS. Anomeric carbon signals
observed at § 95.9, 101.8 and 104.0 in the '*C-NMR spec-
trum, revealed the presence of three monosaccharide units in
1. The "H-NMR spectrum of 1 showed three anomeric proton
signals, which were observed as two double doublets (9 5.19,
J=9.6, 1.5Hz, 6 4.66, J=9.8, 1.5Hz) and one doublet (6
4.87, J=8Hz), along with three 6-methyl proton signals (&
1.41, 1.52, 1.63) and three methoxy proton signals (0 3.46,
3.53, 3.83). On mild acid hydrolysis, 1 afforded aglycone 19
and cymarose, oleandrose and thevetose as the component
sugars.

The negative FAB-MS spectrum of 19 showed a peak at
m/z 493. The molecular formula was thus suggested to be
C,H,40,. The *C-NMR of 19 showed 28 carbon signals in-
cluding 21 signals ascribable to a C,,-steroid skeleton and
seven signals due to two acyl groups (Table 1). The proton
and carbon signals of 19 were assigned by distortionless en-
hancement by polarization transfer (DEPT), proton—proton
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chemical shift correlation spectroscopy (‘"H-'H COSY) and
heteronuclear multiple quantum coherence (HMQC) experi-
ments. The 'H-NMR signals at § 1.65 and 0.80 were corre-
lated with methyl carbon signals at 6 9.5 and 12.2, respec-
tively, indicating the presence of two tertiary methyl groups
ascribable to C-18 and C-19 methyls, respectively. The dou-
blet of methyl group at 6 1.41 (J=6.2Hz) was correlated
with the methyl carbon signal at § 15.3 and assigned to the
C-21 methyl. This assignment was further supported by ob-
serving the coupling between this signal and the proton quar-
tet signal of H-20 at § 4.93 in the '"H-'"H COSY experiment.
The 'H-NMR signals at § 4.93 (1H, q, J=6.2 Hz) and 4.96
(1H, dd, J=11.5, 4.7Hz) were deshiclded downfield due to
the esterifying moieties, and correlated with the methine car-
bon signals at d 74.6 and 74.5 ascribed to C-20 and C-12, re-
spectively. The large coupling constant of H-12 indicated the
o (axial)-configuration of this proton. The methyl singlet at 6
2.23 was correlated with the methyl carbon signal at § 22.2
and assigned to the C-2" methyl of acetyl group. The two
methyl signals at 6 0.82 (t, J=7.4Hz) and 1.21 (4,
J=7.1Hz), in addition to the methyl carbon signals at  11.6
and 16.4, were assigned to C-4” and C-5" methyls of the 2-
methylbutyryl group. In the '*C-NMR spectrum of 19, chem-
ical shifts of all signals ascribable to a steroid nucleus and
acetyl group at C-12 were almost the same as those of isoto-
mentosin (20).¥ The difference between 19 and isotomen-
tosin is only the acyl group at C-20. Finally, the locations of
the acetyl and 2-methylbutyryl groups were assigned to C-12
and C-20 respectively, thanks to the heteronuclear multiple
bond connectivity (HMBC) spectrum. Long-range correla-
tions were observed between C-1' of acetyl group (6 171.3)
and aglycone H-12 (8 4.96), and between C-1" of 2-methyl-
butyryl group (6 175.8) and aglycone H-20 (6 4.93). From
these evidences, the structure of 19 was determined as 12-O-
acetyl-20-0-2-methylbutyryltomentogenin,® an isomer of to-
mentonin,” and 19 was named telosmogenin 1.

Glycosylation shifts of the aglycone carbon signals of 1
compared with those of 19 were observed at C-2 (—2.3 ppm),
C-3 (+6.0ppm) and C-4 (—4.2ppm). Therefore, the sugar
moiety must link to the C-3 hydroxyl group of 19. An
HMBC spectrum of 1 was measured to confirm the linkages
of the sugar chain and two acyl groups. There were correla-
tions between aglycone C-3 (6 76.5) and Cym H-1 (6 5.19),
between Cym C-4 (6 83.5) and Ole H-1 (8 4.66), between
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Table 1. 'C-NMR Spectral Data for the Aglycone Moieties of 1—20 (Pyridine-ds, 5)
C 19 200 1 2 3 4 5 6 7 9 10 11 12 13 14 15 16 17 18
1 371 371 369 369 369 369 369 367 367 367 369 367 367 367 369 367 367 367 367 366
2 322 322 299 299 299 299 299 299 299 299 299 299 299 300 299 299 299 299 299 299
3 705 704 765 765 765 765 765 765 765 765 765 765 765 765 765 765 765 765 765 765
4 389 39.0 347 347 347 347 347 347 347 347 347 347 347 347 347 347 347 347 347 346
5 448 448 443 443 443 443 443 443 443 443 443 443 443 443 443 443 443 443 443 442
6 288 288 287 287 287 287 287 287 287 287 287 287 287 287 287 287 287 287 287 286
7269 269 269 269 269 269 269 269 269 269 269 269 269 269 269 269 269 269 269 268
8 403 403 402 403 402 403 402 403 403 402 403 403 403 403 402 402 403 402 403 402
9 457 457 456 457 456 457 456 457 457 456 457 457 457 457 456 456 457 456 457 456
10 357 357 357 357 357 357 357 357 357 357 357 357 357 357 357 357 357 357 357 356
11 279 278 278 279 278 278 278 278 278 278 278 279 278 279 278 278 278 278 278 278
12 745 750 744 744 744 745 TA5 745 745 745 745 745 745 745 744 745 745 745 745 745
13 556 556 556 556 556 556 556 556 556 55.6 556 556 556 556 556 556 556 556 556 555
14 878 879 877 878 877 878 878 878 878 878 878 878 878 878 878 878 87.8 878 878 878
15 30.8” 30.8” 30.8° 30.99 30.8” 30.8% 30.8° 30.8” 30.9” 30.8% 30.8° 30.99 30.8” 30.9% 30.8” 30.8° 30.8” 30.8 30.99 30.7%
16 33.89 3429 33.89 33.8Y 33.80 33.89 33.89 33.8 33.8% 33.89 33.8Y 33.89 33.89 33.8Y 33.8Y 33.8Y 33.89 33.89 33.8% 33.89
17 873 874 872 873 872 873 873 873 873 873 873 873 873 873 872 873 873 873 873 872
18 95 96 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95
19 122 121 121 121 120 121 120 121 121 120 120 120 121 121 120 121 120 120 120 120
20 746 743 746 746 746 7145 TA6 TAS5 746 146 TA6 T46 746 TA6 TA6 746 146 TA6 746 746
21 153 153 152 153 153 153 153 153 153 153 153 153 153 153 153 153 153 153 153 152
C-1' 171.3 1711 1712 1713 1713 1713 1713 171.3 1713 1713 1713 1713 1713 1713 171.3 1713 1713 1713 1713 1713
C-2' 222 221 222 223 222 222 223 222 223 223 222 223 222 223 222 222 223 222 222 222
C-1" 1758 1672 175.7 175.8 1757 1758 175.8 1758 1758 1758 175.8 1758 1757 1758 175.7 1758 1758 175.8 1758 175.8
C-2" 412 1295 41.1 412 41.1 411 412 412 412 412 412 412 412 412 411 412 411 412 412 411
C-3" 27.0 1375 270 270 27.0 270 27.1 270 271 270 270 27.1 270 271 270 27.0 270 270 270 27.0
c4" 116 142 116 11.6 116 116 11.6 11.6 116 116 11.6 11.6 116 11.6 11.6 11.6 116 11.6 11.6 115
C-5" 164 121 164 164 164 164 164 164 164 164 164 164 164 164 164 164 164 164 164 163

a) Signal assignments may be interchangeable in each column.

Ole C-4 (6 83.0) and The H-1 (6 4.87), between C-1" of
acetyl group (6 171.2) and aglycone H-12 (6 4.87), and be-
tween C-1" of 2-methylbutyryl group (6 175.7) and aglycone
H-20 (5 4.83). The *C-NMR spectral data ascribable to the
sugar moiety of 1 were almost superimposable on those of
stephanosides C and G with the sugar chain (-Cym*-Ole*-
The) previously isolated from Stephanotis japonica.**> The
structure of 1 was thus determined to be telosmogenin I 3-O-
B-p-thevetopyranosyl-(1-4)--p-oleandropyranosyl-(1-4)-3-
D-cymaropyranoside.

The NMR spectral data of telosmosides A,—A ; (2—18)
indicated that they were 3-O-glycosides of telosmogenin I
(19), and each of them differed from the others in the sugar
moiety at C-3.

Telosmoside A, (2) had the molecular formula Cs;Hg,0,,
based on FAB-MS. The enzymatic hydrolysis of 2 with S-
glucosidase gave a deglucosyl derivative which was identi-
fied as 1 on TLC. The sugar sequence of 2 was determined to
be 3-O-fB-p-glucopyranosyl-(1—4)-3-p-thevetopyranosyl-(1—
4)-f-p-oleandropyranosyl-(1-4)-3-p-cymaropyranoside,
based on the agreement of the 'H- and *C-NMR spectral
data for the sugar moiety of 2 with the marstomentosides B,
D, F, J N, O and P from Marsdenia tomentosa.”) Accord-
ingly, the structure of 2 was concluded as shown.

FAB-MS of telosmoside A, (3) afforded a [M—H] ™ peak
at m/z 1266 (C¢,H,(;0,,), 162 mass units more than that of 2,
suggesting the presence of an additional glucose unit in the
molecule. The '*C-NMR spectral comparison of 3 with 2
showed a glycosylation shift of +9.6 ppm for the first glu-
cose C-4 (6 81.6) in 3 compared with that of 2, which indi-
cated the site of glycosylation. Further, the sugar sequence of
3 was confirmed by an FAB-MS analysis which showed ions

at m/z 1104 [M—Glc]~, 942 [M—(Glc-Gle)] ™, 781 [M—(Gle-
Gle-The)]™, 637 [M—(Glc-Glc-The-Ole)] ™, 493 [M—(Gle-
Glc-The-Ole-Cym)]~. Therefore, the sugar moiety in 3 was
assigned as 3-O-pB-p-glucopyranosyl-(1-4)-B-p-glucopyra-
nosyl-(1-4)-B-p-thevetopyranosyl-(1-4)- -p-oleandropyra-
nosyl-(1-4)--p-cymaropyranoside.

Telosmoside A, (4) had the molecular formula C,,Hg,0,¢
based on FAB-MS. Compound 4 appeared to be a 3-O-trio-
side, based on three methoxy signals at & 3.45, 3.54 and
3.62, three 6-methyl signals at 6 1.39, 1.40 and 1.55, and
three anomeric protons at & 4.75, 5.10 and 5.21 in the 'H-
NMR spectrum, which indicated the presence of three 2,6-
dideoxy-3-O-methylhexose units. On mild acid hydrolysis, 4
afforded 19, and cymarose and oleandrose as the component
sugars. The chemical shift of an anomeric proton of olean-
drose was observed at a higher field (6 4.73—4.89) than that
of cymarose (8 5.08—5.27) in pyridine-ds.**® Therefore,
two double doublet signals at § 5.10 and 5.21 were assigned
to the anomeric protons of cymarose, and the remaining dou-
ble doublet signal at § 4.75 to the anomeric proton of olean-
drose. The sugar sequence of 4 was deduced to be 3-O-f-p-
oleandropyranosyl-(1-4)- 8-p-cymaropyranosyl-(1-4)- 3-p-
cymaropyranoside, based on the long-range correlations in
the HMBC spectrum of 4 observed between aglycone C-3 (&
76.5) and Cym; H-1 (6 5.21), between Cym, C-4 (5 83.4)
and Cym, H-1 (6 5.10), and between Cym, C-4 (6 83.1) and
Ole H-1 (6 4.75). This oligosaccharide chain was confirmed
by a comparison with that of cynanchoside C,” isolated from
Cynanchum caudatum and that of compounds 1, 2 and 3
from Asclepias incarnata.®

The molecular formula of telosmoside A; (5) was sug-
gested as C¢ H,,,0,, by observation of an FAB-MS ion at
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Table 2. '">C-NMR Spectral Data for the Sugar Moieties of 1-—18 (Pyridine-ds, &)
c 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Cym Cym Cym Cym; Cym,; Dig Dig Dig Dig Dig Dig Dig Dig, Dig Dig Dig Dig Dig
1 959 960 960 960 959 959 959 959 959 959 959 959 959 959 959 959 959 959
2 372 373 372 372 3729 389 391 391 392 391 390 391 390 391 391 391 391 39.0
3 778 779 778 718 777 615 6715 675 615 676 675 676 6759 675 675 675 675 675
4 835 835% 835Y 834 83.4Y 833 8349 8349 83.79 8349 8349 8349 834Y 834Y 834 83.6% 834 83.3%
5 688 689 689 689 6899 685 686 686 685 686 685 686 685 685 685 685 685 685
6 18.8Y 1872 18.7Y 18.6 18.6 18.6” 18.7° 1872 187 18.7Y 1872 1879 1859 187 18.79 1879 18.79 18.6
OMe 58.8 588 588 588 589
Ole Ole Ole Cym, Cymy Cym Cym Cym Ol Cym Cym Cym Dig, Cym Cym Cym Cym Cym
1101.8 101.9 101.8 100.5 1004 99.7 99.7 99.7 1014 99.8 997 997 998 997 99.7 997 997 99.7
2 375 376 376 369 37.0° 369 369 369 374 369 369 369 387 369 369 369 369 369
3 792 793 792 780 780 777 777 777 793 777 717 717 6749 717 777 717 717 776
4 830 8329 8349 83.1 83.1Y 830 83.19 83.19 8339 8329 83.19 8329 8329 8329 831 83.19 83.19 8329
5 719 7199 7199 69.1 69.09 69.1 69.0 69.0 720 69.0 690 690 685 690 69.0 690 69.0 69.0
6 18.6” 18.6” 18.6” 18.6Y 1857 1849 1857 184Y 187 185 184Y 1857 1859 184Y 1849 18.6Y 184" 184Y
OMe 572 573 573 588 588 588 589 588 573 589 589 589 588 588 588 589 588
The The The Ole Ole Ole Ole;, Ole The Ole; Ole;, Ole; Ole;, Ole;, Ole;, Ole;, Ole;, Ole
11040 1040 1039 1021 101.8 102.1 102.0 101.9 103.9 102.0 101.9 102.0 101.4 1019 101.9 101.9 1019 101.8
2 751 749 7499 373 374 372 3769 374 749 37.79 3779 376 3767 377  37.7Y 375 3779 374
3 880 863 863 814 794 813 790 793 8.3 790 790 790 789 789 789 789 789 792
4 759 83.19 8329 763 83.5” 762 82.6Y 8329 83.19 82.89 82.7Y 82.79 82.7Y 8279 827 82.6% 82.6Y 83.09
5 727 7209 7159 729 715 729 717 7199 720 71.8) 716 7169 71.6 7179 71.6° 71.69 71.6° 71.99
6 1859 18.6” 18.6” 185 18.8 18.6” 18.7” 18.8” 187 187”7 1872 18.7” 1879 1877 18.79 18.4Y 186" 18.77
OMe 609 60.6 606 57.0 573 570 5737 572 60.6 5749 573 573 573 573 573 5749 5749 572
Glc Glc, Glc, Ole, Glc Glc  Ole, Ole, Ole, Ole, Ole, Ole, Ole, Ole, The
1 104.8 104.5 104.3 100.3 1045 104.8 100.1 100.0 100.0 100.0 100.1 100.0 100.0 100.0 103.8
2 758  74.89 74.8 3739 757 758 3749 3759 376 3739 375 3759 375 3759 748
3 78.6 762 76.3 81.6 787 786 793 794 796 794 792 795 797 795 862
4 72.09 81.6 81.7 763 72.09 72.0 8299 8329 834% 832 8299 83.1 8349 83.19 8329
5 78.1 76.8 76.9 73.0 782 781 7169 721 7219 720 7219 71.99 7159 71.99 7159
6 63.1 6249 62.59 1879 63.1 631 18.7” 18.9Y 189Y 1899 187 18.89 18.8Y 183" 18.6Y
OMe 57.09 5749 573 573 573 574 574 5729 5739 60.6
Gle, Gle, Ole;  The Gle The Ole; The Gle; Alm  Glc,
1 104.9 105.0 1003 104.1 1045 1040 100.1 103.9 1042 101.9 104.4
2 75.3 75.3 37.69 752 757 752 376 749 748 726 749
3 78.4 78.5 81.6 881 787 8.1 796 863 763 8339 763
4 71.99 72.0 763 760 7209 760 834 834 816 83.19 816
5 78.2 78.3 73.0 728 781 728 71.69 72.0° 768 69.5 76.7
6 62.39 62.49 18.8” 185”2 63.1 18.69 18.9Y 1879 6249 189Y 6249
OMe 57.09  60.9 60.9 572  60.6 61.7
Gle Gle Gle, Gle Gle,
1 1045 1047 1049 106.5 104.8
2 755 758 752 754 752
3 78.6 786 784 783 784
4 71.99  72.09 72.09 72.09 71.99
5 78.1 781 782 783 782
6 63.1 63.1 6239 630 6229

a—e) Signal assignments may be interchangeable in each column.

m/z 1250, which was 324 mass units more than that of 4.
Acid hydrolysis of 5 afforded cymarose, oleandrose and glu-
cose as the component sugars. A comparison of C-NMR
spectra of 5 and 4 indicated the presence of an additional set
of carbon signals in 5 assignable to one terminal cellobiose,
which was in agreement with those of 3. Finally, the sugar
sequence of 5 was confirmed by an HMBC experiment and
the structure of 5 was accordingly concluded as shown.
Telosmoside A, (6) had the molecular formula C,¢H¢,O,4
based on FAB-MS. In the 'H-NMR spectrum of 6, three
anomeric proton signals were observed as double doublets (0
4.72,J=9.8, 1.5Hz, 6 5.14,J=9.6, 1.5Hz, 8 5.44, J=9.4,
1.5Hz), along with three 6-methyl proton signals (& 1.33,
1.43, 1.52) and two methoxy proton signals (& 3.44, 3.53).

Therefore, the sugar moiety was suggested to be composed
of two units of 2,6-dideoxy-3-O-methylhexose and one of
2,6-dideoxy-hexose. On mild acid hydrolysis, 6 afforded 19
and cymarose, oleandrose and digitoxose as the component
sugars. The sugar linkages of the sugar moiety at C-3 were
determined by means of an HMBC experiment. Long-range
correlations were all clearly observed between aglycone C-3
(6 76.5) and Dig H-1 (& 5.44), between Dig C-4 (8 83.3) and
Cym H-1 (6 5.14), and between Cym C-4 (8 83.0) and Ole
H-1 (6 4.72). Consequently, the structure of 6 was estab-
lished to be telosmogenin I 3-O-pB-p-oleandropyranosyl-
(1-4)-B-p-cymaropyranosyl-(1-4)- -p-digitoxopyranoside.
FAB-MS of telosmoside A, (7) afforded a [M—H]™ peak
at m/z 1056 which was assignable for C;sH,y, O,y and 144



456 Vol. 49, No. 4
Table 3. 'H-NMR Spectral Data of 1—18 (Pyridine-ds, 0)
C 1 2 3 4 6 7 8 9
Aglycon moiety
3 3.76 (m) 3.83 (m) 3.80 (m) 3.80 (m) 3.82 (m) 3.82 (m) 3.83 (m) 3.83 (m) 3.83 (m)
12 4.87(dd, 4.5, 4.90(dd, 4.8, 4.90(dd, 5.1, 4.91(dd, 3.9, 4.94” 4.92 (dd, 4.4, 4.94” 4.94 (dd, 4.8, 4.92”
11.6) 11.6) 10.7) 11.9) 9.9) 9.8)
18 1.58(s) 1.63 (s) 1.61 (s) 1.62 (s) 1.64 (s) 1.60 (s) 1.63 (s) 1.63 (s) 1.63 (s)
19 0.66(s) 0.70 (s) 0.69 (s) 0.68 (s) 0.69 (s) 0.66 (s) 0.69 (s) 0.69 (s) 0.69 (s)
20  4.83(q, 6.0) 487(q,59) 4.89(q,59) 4.89(q,62) 4.93(q,59) 4.87(q,6.0) 493" 4.92(q,6.0)  4.91?
21 1.35(d, 6.0) 1.40 (d, 5.9) 1.39(d,5.9) 1.39(d, 6.2) 1.39(d, 5.9) 1.37 (d, 6.0) 1.40 (d, 6.1) 1.40 (d, 6.0) 1.41 (d, 6.1)
Acetyl moiety
2" 2.18(s) 2.23 (s) 2.21(s) 2.22(s) 223 (s) 2.20 (s) 223 (s) 223 (s) 2.23 (s)
2-Methylbutyryl moiety
2" 2.37 (m) 2.39 (m) 2.37 (m) 2.39 (m) 2.39 (m) 2.39 (m) 2.42 (m) 2.42 (m) 2.39 (m)
3" 1.39 (m), 9 9 1.43 (m), 9 1.40 (m), 9 9 9
1.66 (m) 1.70 (m) 1.68 (m)
4" 0.79(t,7.5) 0.82 (t,7.3) 0.81 (t, 7.4) 0.80 (t, 7.1) 0.81 (t, 7.3) 0.80 (t, 7.3) 0.81 (t, 7.3) 0.81(t, 7.3) 0.82 (t, 7.3)
5" 1.16(d, 7.1) 1.20 (d, 6.8) 1.19 (d, 6.8) 1.19(d, 7.1) 1.20(d, 7.1) 1.18 (d, 7.0) 1.20(d, 7.1) 1.20(d, 7.1) 1.20 (d, 7.0)
Cym Cym Cym Cym, Cym, Dig Dig Dig Dig
1 519(dd, 9.6, 525(dd,9.5, 523(dd,9.1, 5.21(dd, 9.6, 527(dd,9.8, 5.44(dd, 9.4, 546(dd, 9.5, 5.47(dd, 9.3, 547(dd, 9.8,
1.5) 1.5) 1.5) 1.5) 1.5) 1.5) 1.2) 1.5) 1.5)
6 141(d, 6.4 1.43 (d, 5.8) 1.42 (d, 6.1) 1.40 (d, 6.1) 1.40 (d, 6.1) 1.43 (d, 6.2) 1.44 (d, 6.1) 1.44 (d, 6.1) 1.48 (d, 6.1)
OMe 3.53 (s) 3.58 (s) 3.56 (s) 3.54 (s) 3.55(s)
Ole Ole Ole Cym, Cym, Cym Cym Cym Ole
1 4.66(dd, 9.8, 4.68(dd, 9.5, 4.67(dd, 9.8, 5.10(dd, 9.6, 5.11(dd,9.5, 5.14(dd,9.6, 5.16(dd,9.8, 5.16(dd,9.5, 4.72(dd, 9.8,
1.5) L.5) 1.5) 1.3) 1.5) 1.5) 1.5) 1.5) 1.5)
6 1.63(d,5.7) 1.65 (d, 6.1) 1.63 (d, 5.9) 1.39(d, 6.2) 1.36 (d, 6.3) 1.33(d, 6.1) 1.32(d, 6.4) 1.30 (d, 6.1) 1.69 (d, 6.3)
OMe 3.46 (s) 3.49 (s) 3.46 (s) 3.62 (s) 3.63 (s) 3.53 (s) 3.56 (s) 3.56 (s) 3.47 (s)
The The The Ole Ole Ole Ole, Ole The
1 4.87(d,8.0) 4.85(d, 7.8) 4.82(d, 7.8) 4.75 (d, 9.6, 4.67(dd, 9.5, 4.72(dd, 9.8, 4.68(d, 9.8, 4.66(dd, 9.5, 4.85(d,7.8)
1.6) 1.5) 1.5) 1.7) 1.5)
6 1.52(d,6.2) 1.73 (d, 5.9) 1.69 (d, 5.9) 1.55(d, 6.2) 1.69 (d, 5.6) 1.52 (d, 6.0) 1.43 (d, 6.1) 1.69 (d, 6.1) 1.73 (d, 6.1)
OMe 3.83 (s) 3.92 (s) 3.85(s) 3.45 (s) 3.47 (s) 3.44 (s) 3.51(s) 3.52 (s) 3.92 (s)
Glc Glc, Glc, Ole, Glc Gle
1 5.11(d, 7.8) 5.02 (d, 7.6) 5.06 (d, 8.0) 4.97” 5.10(d, 7.8) 5.10(d, 7.8)
6 1.57 (d, 6.1)
OMe 3.50 (s)
Glc, Glc,
1 5.12 (d, 7.6) 5.18 (d, 7.8)

mass units more than that of 6. This suggested the presence
of an additional 2,6-deoxy-3-O-methylhexose unit in the
molecule of 7. The NMR spectrum of 7 was very similar to
that of 6, except for a set of signals ascribable to an olean-
drose unit attached to C-4 of the first oleandrose unit, due to
a glycosylation shift of +6.4ppm at its C-4 (6 82.6). The
sugar sequence of 7 was confirmed by an HMBC experi-
ment, and its structure was concluded as shown.

FAB-MS of telosmoside A, (8) afforded a [M—H]™ peak
at m/z 1074 (C5,Hg0O,,), 162 mass units more than that of 6,
suggesting the presence of an additional glucose unit in the
molecule. Enzymatic hydrolysis of 8 with 3-glucosidase pro-
duced 6. Using a strategy similar to the one mentioned
above, the structure of 8 was established.

Telosmoside A, (9) showed the molecular formula
Cs,Hy,0,, based on FAB-MS. In the 'H- and *C-NMR spec-
tra, four anomeric proton signals and four anomeric carbon
signals were observed respectively. Thus 9 was determined to
be a 3-O-tetraside, whose component sugars were revealed as
one digitoxose, one oleandrose, one thevetose and one glu-
cose from analysis of an acid hydrolysate. The sugar se-
quence of 9 was determined to be 3-O-f-p-glucopyranosyl-
(1-4)- B-p-thevetopyranosyl-(1-4)- 3-p-oleandropyranosyl-
(1-4)-B-p-digitoxopyranoside based on an HMBC experi-
ment.

Telosmosides A,, (10), A,, (11) and A, (12) were sug-
gested to have the molecular formulae Cg,H,,,0,,,
Ce,H,040,; and Cy H,(,0,,, respectively, based on FAB-MS.
In the 'H- and *C-NMR spectra of each compound, five
anomeric proton signals and five anomeric carbon signals
were observed. These compounds were then suggested to be
3-O-pentosides. On acid hydrolysis, 10, 11 and 12 produced
cymarose, oleandrose and digitoxose. Additionally, 11 gave
thevetose while 12 afforded glucose as the component sug-
ars. A comparative analysis of the "*C-NMR spectra of these
compounds and 7 showed that carbon signals of these com-
pounds were almost superimposable on those of 7, except for
those due to the occurrence of one additional molecule of
oleandrose, thevetose and glucose in 10, 11 and 12, respec-
tively. The difference between these compounds is only at the
terminal sugar unit of the oligosaccharide moiety. This was
confirmed by the FAB-MS analysis of these compounds
which showed the same ion at m/z 1056, corresponding to the
loss of one terminal sugar unit in the molecule of each com-
pound. Therefore, the sugar moieties of 10, 11 and 12 were
assigned as Ole-*Ole-*Ole-*Cym-*Dig-(aglycone), The-*Ole-
*Ole-*Cym-*Dig-(aglycone) and Glc-*Ole-*Ole-*Cym-*Dig-
(aglycone), respectively, and their structures were elucidated
as shown in Chart 1.

Telosmoside A,; (13) showed the molecular formula
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Table 3. (continued)
C 10 11 12 13 14 15 16 17 18
Aglycon moiety
3 3.82(m) 3.80 (m) 3.82 (m) 3.79 (m) 3.82 (m) 3.81 (m) 3.83 (m) 3.80 (m) 3.79 (m)
12 4929 4919 4,929 4.89 (dd, 4.6, 4.92” 492(dd, 3.9, 4.91(dd, 5.1, 4.92? 4919
10.5) 11.3) 10.7)
18 1.64(s) 1.60 (s) 1.64 (s) 1.60 (s) 1.62 (s) 1.61 (s) 1.61 (s) 1.62 (s) 1.61 (s)
19 0.69(s) 0.68 (s) 0.70 (s) 0.67 (s) 0.68 (s) 0.70 (s) 0.68 (s) 0.68 (s) 0.67 (s)
20 4.91Y 4.90" 4.90" 4.88" 491(q,58) 491(q,6.1) 490(q,57)  4.90? 4.89(q, 5.8)
21 1.37(d, 6.1) 1.38(d, 6.1) 1.42 (d, 5.7) 1.38(d, 6.1) 1.40 (d, 5.8) 1.40 (d, 6.1) 1.39(d, 5.7) 1.38(d, 5.8) 1.36 (d, 5.8)
Acetyl moiety
2" 223(s) 2.20 (s) 2.23 (s) 2.20 (s) 2.21(s) 2.21(s) 2.21(s) 2.21(s) 2.21(s)
2-Methylbutyryl moiety
2" 240 (m) 2.39 (m) 2.42 (m) 2.42 (m) 2.41 (m) 2.40 (m) 2.42 (m) 2.39 (m) 2.40 (m)
3 @ a) a) a) a) 1.42 (m), a) a) a)
1.72 (m)
4" 0.81(,7.3) 0.81(t, 7.4) 0.82 (t,7.4) 0.80 (t, 7.3) 0.81(t,7.3) 0.83 (t,7.3) 0.81(t,7.3) 0.81 (t, 7.6) 0.80 (t, 7.3)
5" 1.21(d,7.1) 1.21(d, 6.8) 1.21(d,7.1) 1.18(d, 7.1) 1.20(d,7.1) 1.20 (d, 6.8) 1.19 (d, 6.8) 1.20 (d, 6.9) 1.19(d, 6.8)
Dig Dig Dig Dig, Dig Dig Dig Dig Dig
1 548(dd, 9.3, 542(dd, 9.3, 547(dd, 9.6, 542(dd, 9.5, 545(dd, 9.2, 543(dd,9.5, 544(dd,9.5, 544(dd,9.5, 544"
1.5) 1.5) 1.5) 1.5) 1.5) 1.6) 1.5) 1.5)
6 1.42(d, 6.5) 1.43 (d, 6.3) 1.46 (d, 6.1) 1.41(d, 5.9) 1.44 (d, 6.1) 1.43 (d, 6.1) 1.44 (d, 6.1) 1.44 (d,6.1) 1.42 (d,5.8)
Cym Cym Cym Dig, Cym Cym Cym Cym Cym
1 517(dd, 9.0, 5.13(dd,9.5, 5.17(dd,9.5, 5.35(dd,9.5, 5.16(dd,9.5, 5.14(dd,9.5, 5.15(dd,9.5, 5.14(dd,9.5, 5.13(dd,9.5,
1.5) 1.5) 1.5) 1.5) 1.5) 1.5) 1.5) 1.5) 1.5)
6 1.33(d,6.3) 1.30 (d, 6.1) 1.32(d, 5.8) 1.34 (d,5.9) 1.31(d,6.1) 1.31(d, 6.1) 1.31(d, 6.1) 1.30 (d, 6.1) 1.29 (d,6.1)
OMe 3.57 (s) 3.54 (s) 3.54 (s) 3.56 (s) 3.56 (s) 3.55(s) 3.55(s) 3.53 (s)
Ole, Ole, Ole, Ole, Ole, Ole, Ole, Ole, Ole
1 4.68(dd, 9.8, 4.64(dd,9.7, 4.67(dd, 9.8, 4.68(dd,9.5, 4.67(dd, 9.8, 4.65(dd,9.7, 4.66(dd,9.5, 4.64(dd,9.8, 4.64(dd,9.5,
1.5) 1.5) 1.5) 1.7) 1.5) 1.2) 1.5) 1.8) 1.5)
6 141(d,6.1) 1.39(d, 6.1) 1.41 (d, 5.7) 1.32(d, 6.3) 1.42 (d, 5.3) 1.40 (d, 5.8) 1.39(d, 5.6) 1.38 (d, 6.1) 1.62 (d, 6.1)
OMe 3.46 (s) 3.45 (s) 3.48 (s) 3.44 (s) 3.49 (s) 3.46 (s) 3.46 (s) 3.43 (s) 3.46 (s)
Ole, Ole, Ole, Ole, Ole, Ole, Ole, Ole, The
1 491(dd, 9.8, 4.85(dd,9.8, 4.88(dd, 9.6, 4.83(dd,9.7, 4.87(dd, 9.8, 4.85(dd,9.5, 4.86(dd, 9.6, 4.83(dd,9.8, 4.83(dd,7.5)
1.7) 1.7) 1.5) 1.5) 1.5) 1.3) 1.5) 1.5)
6 1.46(d,6.1) 1.68 (d, 6.1) 1.72 (d, 5.6) 1.67 (d, 5.8) 1.42 (d, 5.3) 1.65 (d, 5.8) 1.69 (d, 5.8) 1.61 (d, 6.1) 1.69 (d, 5.9)
OMe 3.50 (s) 3.51(s) 3.59 (s) 3.51(s) 3.49 (s) 3.49 (s) 3.48 (s) 3.50 (s) 3.86 (s)
Ole, The Gle The Ole, The Glc, Alm Glc,
1 4929 491(d,7.5) 5.11(d, 7.6) 4.90 (d, 7.6) 4.87(d, 9.8,1.5)4.83 (d, 7.9) 5.03 (7.8) 5.23(d,8.1) 5.01(d, 7.8)
6 1.58(d, 6.1) 1.55(d, 5.9) 1.56 (d, 6.1) 1.71 (d, 5.8) 1.71 (d, 6.1) 1.59 (d, 7.3)
OMe 3.53 (s) 3.85(s) 3.84 (s) 3.52(s) 3.89 (s) 3.80 (s)
Gle Gle Glc, Gle Glc,
1 5.09 (d, 7.8) 5.06 (7.9) 5.13(d, 7.6) 5.08 (d, 7.5) 5.11(d, 7.5)

a) Overlapping with other signals. ) Overlapping with H,O signal.

C¢ H,,0,; based on FAB-MS and was also determined to be
a 3-O-pentoside. Comparison of *C-NMR spectra of 13 and
11 revealed that 13 differed from 11 by the replacement of a
cymarose in 11 with a digitoxose in 13. The sugar sequence
of 13 was confirmed by the FAB-MS analysis which showed
ions at m/z 1042 [M—The]™, 898 [M—(The-Ole)]”, 753
[M—(The-Ole-Ole)]”, 623 [M—(The-Ole-Ole-Dig)]~. Ac-
cordingly, the structure of 13 was concluded as shown in
Chart 1.

Molecular formulae of telosmosides A, (14), A5 (15) and
A, (16) were suggested to be CiH,1,0,,, CiH, 140,54 and
C¢;H,,,0,0, respectively, based on FAB-MS. In the 'H- and
BC-NMR spectra of each compound, six anomeric proton
signals and six anomeric carbon signals were observed re-
spectively, suggesting that these compounds were 3-O-hexo-
sides. A comparative analysis of the '*C-NMR spectra of
these compounds and 10, 11 and 12, showed that carbon sig-
nals of these compounds were similar to those of 10, 11 and
12, except for those ascribable to an additional glucose unit
in 14, 15 and 16, respectively. On acid hydrolysis of 15, cy-
marose, oleandrose, digitoxose, thevetose and glucose were

obtained as the component sugars. The *C-NMR spectral
data and the coupling constant of each anomeric proton sig-
nal suggested that the sugar moiety included one digitoxopy-
ranose, one cymaropyranose, two oleandropyranose, one
thevetopyranose and one glucopyranose. Enzymatic hydroly-
sis of 15 with -glucosidase afforded 11. The sugar sequence
of 15 was then determined by an HMBC experiment. Long-
range correlations were observed between the aglycone C-3
(6 76.5) and Dig H-1 (8 5.43), between Dig C-4 (8 83.4) and
Cym H-1 (6 5.14), between Cym C-4 (9 83.1) and Ole, H-1
(6 4.65), between Ole; C-4 ( 82.7) and Ole, H-1 (6 4.85),
between Ole, C-4 (6 83.1) and The H-1 (6 4.83), and be-
tween The C-4 (6 83.4) and Glc H-1 (6 5.06). Further, the
sugar sequence of 15 also was confirmed by a FAB-MS
analysis which showed ions at m/z 1216 [M—Glc]~, 1056
[M—(Glc-The)]~, 912 [M—(Glc-The-Ole)] ", 767 [M—(Glc-
The-Ole-Ole)]”, 623 [M—(Glc-The-Ole-Ole-Cym)]~, 493
[M—(Glec-The-Ole-Ole-Cym-Dig)] ™. Based on this evidence,
the structure of 15 was determined as shown in Chart 1.
From the result of acid hydrolysis and spectral analyses of
the 'H-, >*C-NMR, DEPT, '"H-'H COSY, HMQC and HMBC
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R R

1: -Gym*-Cle*-The 2-MeBu
2: -Cym*Ole*The*-Gic 2-MeBu
3. Cym*-OetThe*Glc*-Glc 2-MeBu
4 -Cym"Cym®-Ole 2-MeBu
5. -Cym*-Cym®-Dle’-Glc'-Glc 2-MeBu
§: -Dig-Cym*-Ole 2-MeBu
7 -Dig*Cym*-0le*-Cle 2-MeBu
8: -Dig*.Cym*Ola®Gle 2-MeBu
9. -Dig*-Ole*-The Gl 2-MeBu
10 : -Dig*-Cym*-Cle*-Ole’-Ole 2-MeBu
11 -Dig*-Cym*-Cle*-Cle*-The 2-MeBu
12 -Ong-Cym*-0le*-Ole* -Gl 7-MeBu
13: -Dig*Dig*-Ole*-Ole-The 2-MeBu
14 : -Dig'-cym*Ole*-Ole*-Ole-Gic 2-MeBu
15 -Dig*-Cym*-0le*-0le* The*-Glc  2-MeBu
16 -Dig*Cym*-Qle®-0le*-Glc* Gle  2-MeBu
17 -Dig-Cym*-Dle*-0ie*-Am* Glc  2-MeBu
16 -Dig*-Cym*-Ole™.The®Glc*Glc  2-MeBu
19: -H 2-MeBu
20: -H
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Chart 1

spectra, the structures of 14 and 16 also were determined,
using the same procedure as for 15.

FAB-MS of telosmoside A, (17) afforded a [M—H] ™ peak
at m/z 1378 (CggH,50,5), which was the same as that of 15.
Acid hydrolysis of 17 afforded cymarose, oleandrose, digi-
toxose, 6-deoxy-3-O-methylallose and glucose as the compo-
nent sugars. The anomeric proton signal of thevetose was ob-
served in the field to be higher by 5.00 ppm in comparison
with that of 6-deoxy-3-O-methylallose.*” "H-NMR spectral
comparison of 17 and 15 showed that 17 differed structurally
from 15 in its sugar moiety, with a 6-deoxy-3-O-methylallose
(6 5.23, d, J=8.1 Hz) in 17 instead of a thevetose (0 4.83, d,
J=7.9Hz) in 15. Hence, the structure of 17 was elucidated as
shown in Chart 1.

Telosmoside A;; (18) had the molecular formula
C¢H,,05, based on FAB-MS. Acid hydrolysis of 18 af-
forded cymarose, oleandrose, digitoxose, thevetose and glu-
cose as the component sugars. Comparison of 'H- and "*C-
NMR spectra of 18 and 16 revealed that 18 differed from 16
only by the replacement of a second oleandrose (Ole,) in 16
with a thevetose in 18. The structure of 18 was established as
shown in Chart 1.

Of these pregnane glycosides, telosmoside A, (2) tastes
bitter, and some (1, 3—7) are tasteless, whereas the others
(8—18) are sweet. Telosmoside A s (15), a major compound
obtained in a large amount (1.7 g) was evaluated as 1000
times sweeter than sucrose. This is the first finding of in-

tensely sweet pregnane glycosides in nature. Because of the
small yield, the taste of other glycosides was not evaluated
quantitatively. However, our preliminary sensory test of these
compounds suggested that the taste correlated with the agly-
cone (to be reported elsewhere) and sugar moieties. Regard-
ing the sugar moieties, the number of sugar units and the
linkage of them seemed to play an important role in deter-
mining the intensity of sweetness. As far as our isolated com-
pounds are concerned, more than four sugar units and a digi-
toxose unit attached directly to the aglycone seem to be nec-
essary for sweet taste. Further study on the structure—taste re-
lationship of pregnane glycosides is in progress.

Experimental

General Procedure Optical rotations were recorded on a Union PM-
101 automatic digital polarimeter. NMR spectra were recorded on JEOL
INM A400 and JNM-ECP 500 spectrometers in pyridine-ds using tetram-
ethylsilane (TMS) as an internal standard. MS were obtained on a JEOL
JMS-SX102 spectrometer by the direct inlet method. HPLC was carried out
using D-ODS-5 and Polyamine II (20 mm i.d.X25 cm, YMC) columns with
a TOSOH HLC 803D pump and a TOSOH RI-8000 differential refractome-
ter as detector. For column chromatography, Kieselgel 60 (70—230 mesh,
Merck), LiChroprep RP-18 (Merck) and Diaion HP-20 (Mitsubishi) were
used. For TLC, Silica gel 60 precoated plate, F-254 (Merck) were used.
HPTLC was carried out using RP-18 precoated plate F-254s and NH, F-
254 s (Merck). Spots on TLC were visualized by spraying 10% H,SO, fol-
lowed by heating.

Extraction and Isolation of Compounds 1—18 The dried stem
(1.5kg) of T procumbens collected in Phu Yen Province, Vietnam, in March
1998, was extracted with MeOH under reflux, and the MeOH extract was
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evaporated to dryness. The residue (164 g) was suspended in H,O, passed
through a Diaion HP-20 column using water, 25% MeOH, 50% MeOH,
80% MeOH and MeOH, successively, as eluting solvents. The MeOH eluate
(30g) was chromatographed over silica gel column with CH,Cl,-MeOH
(98:2 to 85:15) system to give 15 fractions, then subjected to repeated
Lichroprep RP-18 CC (40—80% CH,;CN) and preparative HPLC (ODS,
45—85% CH,4CN and Polyamine II, 86—94% CH,CN) to afford telosmo-
sides A, (1, 314mg), A, (2, 387mg), A; (3, 69mg), A, (4, 39mg), A, (5,
8mg), Aq (6, 107mg), A, (7, 75 mg), Ag (8, 13mg), A, (9, 10mg), A, (10,
8mg), A, (11, 180 mg), A, (12, 116mg), A,; (13, 65mg), A,, (14, 47 mg),
A5 (15,1709 mg), A (16,362 mg), A, (17,202 mg), and A4 (18, 36 mg).

Telosmoside A, (1): An amorphous white powder, [e]) —9.6° (c=2.80,
MeOH). Negative HR-FAB-MS m/z: 941.5432 (Caled for C,Hg O,
941.5474). Negative FAB-MS m/z: 942 [M—H]", 781 [M—The] ", 493
[M—(The-Ole-Cym)] .

Telosmoside A, (2): An amorphous white powder, [o]3] —2.2° (c=1.79,
MeOH). Negative HR-FAB-MS m/z: 1103.5986 (Caled for CyHg 0,
1103.6002). Negative FAB-MS m/z: 1104 [M—H]~, 942 [M—Glc] .

Telosmoside A; (3): An amorphous white powder, [o]3] —0.7° (c=1.49,
MeOH). Negative HR-FAB-MS m/z: 1265.6538 (Caled for CgH,(,0,:
1265.6530). Negative FAB-MS m/z: 1266 [M—H]", 1104 [M—Glc] ", 942
[M—(Gle-Glc)]™, 781 [M—(Glc-Gle-The)] , 637 [M—(Gle-Gle-The-Ole)]
493 [M—(Glc-Glec-The-Ole-Cym)] ™.

Telosmoside A, (4): An amorphous white powder, [e]) +1.2° (¢=0.87,
MeOH). Negative HR-FAB-MS m/z: 925.5546 (Calcd for C,Hg O,
925.5525). Negative FAB-MS m/z: 926 [M—H], 781 [M—Ole]”, 493
[M—(Ole-Cym-Cym)] .

Telosmoside A5 (5): An amorphous white powder, [o]2] +2.0° (¢=0.51,
MeOH). Negative HR-FAB-MS m/z: 1249.6537 (Calcd for CgH,;,0,:
1249.6581). Negative FAB-MS m/z: 1250 [M—H] ", 1088 [M—Glc] .

Telosmoside A, (6): An amorphous white powder, [o]3 —6.8° (c=1.76,
MeOH). Negative HR-FAB-MS m/z: 911.5330 (Caled for C,H,;0,4:
911.5368). Negative FAB-MS m/z: 912 [M—H]", 767 [M—Ole]”, 623
[M—(Ole-Cym)]~, 493 [M—(Ole-Cym-Dig)] .

Telosmoside A, (7): An amorphous white powder, [0]3" —8.3° (c=1.92,
MeOH). Negative HR-FAB-MS m/z: 1055.6105 (Caled for CysHg O
1055.6155). Negative FAB-MS m/z: 1056 [M—H]", 912 [M—Ole] ", 493
[M—(Ole-Ole-Cym-Dig)] .

Telosmoside Ay (8): An amorphous white powder, [o]) —2.3° (¢=0.89,
MeOH). Negative HR-FAB-MS m/z: 1073.5950 (Calcd for Cy,HO,,:
1073.5897). Negative FAB-MS m/z: 1074 [M—H]", 912 [M—Glc]~, 623
[M—(Glc-Ole-Cym)] ™.

Telosmoside A, (9): An amorphous white powder, [¢]3 —6.0° (c=0.67,
MeOH). Negative HR-FAB-MS m/z: 1089.5826 (Caled for CyHg,0,,:
1089.5845). Negative FAB-MS m/z: 1090 [M—H]", 928 [M—Glc]™, 623
[M—(Glc-The-Ole)] .

Telosmoside A,, (10): An amorphous white powder, [a]3 +7.6°
(¢=0.53, MeOH). Negative HR-FAB-MS m/z: 1199.6992 (Calcd for
CooH, ;05 1199.6941). Negative FAB-MS m/z: 1200 [M—H]", 1056
[M—Ole] ™.

Telosmoside A,; (11): An amorphous white powder, [ —7.0°
(c=1.85, MeOH). Negative HR-FAB-MS m/z: 1215.6879 (Calcd for
CeoH, 30450 1215.6890). Negative FAB-MS m/z: 1216 [M—H]", 1056
[M—The] ", 912 [M—(The-Ole)] .

Telosmoside A, (12): An amorphous white powder, [y} —5.0°
(¢=2.38, MeOH). Negative HR-FAB-MS m/z: 1217.6680 (Calcd for
CeH 010yt 1217.6683). Negative FAB-MS m/z: 1218 [M—H]", 1056
[M—Glc] ™, 912 [M—(Glc-Ole)], 767 [M—(Glc-Ole-Ole)] .

Telosmoside A;; (13): An amorphous white powder, [ —16.3°
(c=1.41, MeOH). Negative HR-FAB-MS m/z: 1201.6740 (Calcd for
CeiH 010450 1201.6734). Negative FAB-MS m/z: 1202 [M—H]", 1042
[M—The]”, 898 [M—(The-Ole)]”, 753 [M—(The-Ole-Ole)]”, 623
[M—(The-Ole-Ole-Dig)] .

Telosmoside A, (14): An amorphous white powder, [a]3 —7.5° (¢=3.05,
MeOH). Negative HR-FAB-MS m/z: 1361.7479 (Calcd for CgH, 50,
1361.7469). Negative FAB-MS m/z: 1362 [M—H] ", 1200 [M—Glc] ", 1056
[M—(Glc-Ole)], 912 [M—(Glc-Ole-Ole)]~, 623 [M—(Glc-Ole-Ole-Ole-
Cym)]™.

Telosmoside A,; (15): An amorphous white powder, [a]i! +3.7°
(c=1.35, MeOH). Negative HR-FAB-MS m/z: 1377.7405 (Calcd for
CesH, 13040 1377.7419). Negative FAB-MS m/z: 1378 [M—H]", 1216
[M—Glc]", 1056 [M—(Glc-The)]”, 912 [M—(Glc-The-Ole)]”, 767
[M—(Glc-The-Ole-Ole)]”, 623 [M—(Glc-The-Ole-Ole-Cym)]~, 493
[M—(Glc-The-Ole-Ole-Cym-Dig)] ™.
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Telosmoside A, (16): An amorphous white powder, [} +6.0°
(c=2.51, MeOH). Negative HR-FAB-MS m/z: 1379.7207 (Caled for
CeH, 1104 1379.7211). Negative FAB-MS m/z: 1380 [M—H]", 1218
[M—Glc]", 1056 [M—(Gle-Glc)]”, 912 [M—(Glc-Gle-Ole)]”, 767
[M—(Glc-Glc-Ole-Ole)] -, 623 [M—(Glc-Gle-Ole-Ole-Cym)] .

Telosmoside A,; (17): An amorphous white powder, [a]i} +2.0°
(c=1.51, MeOH). Negative HR-FAB-MS m/z: 1377.7415 (Caled for
CesH, 13040 1377.7419). Negative FAB-MS m/z: 1378 [M—H]", 1216
[M—Glc]™, 1056 [M—(Glc-Alm)]", 912 [M—(Glc-Alm-Ole)]", 623
[M—(Glc-Alm-Ole-Ole-Cym)] ~, 493 [M—(Glc-Alm-Ole-Ole-Cym-Dig)] .

Telosmoside A, (18): An amorphous white powder, [a]i! +4.7°
(¢=1.93, MeOH). Negative HR-FAB-MS m/z: 1395.7123 (Calcd for
CeH, 11050 1395.7160). Negative FAB-MS m/z: 1396 [M—H]", 1234
[M—Glc]~, 1272 [M—(Gle-Gle)] ™.

Acid Hydrolysis of Crude Glycosides The crude fraction containing
pregnane glycosides (2.5 g), was heated at 95 °C with 80 ml of 0.05~ HCl-
50% aq.dioxane for 2 h, and the mixture was then evaporated in vacuo. The
residue was partitioned with CH,Cl,/H,0O and the H,O layer was neutralized
with Amberlite MB-3. The H,O layer was then concentrated and passed
through a silica gel column, using CH,CL,-MeOH-H,0 (98:2:0 to
7:1:1.2, lower layer) as eluting solvents to afford six sugars, cymarose, ole-
androse, digitoxose, thevetose, 6-deoxy-3-O-methylallose and glucose. Each
sugar was identified by comparison with the authentic samples on TLC and
optical rotation. Optical rotation was determined after dissolving the sugars
in H,0 and allowing them to stand for 24h; cymarose: [a]i) +40.5°
(c=1.16) (lit. +54.9°),'" oleandrose: []3) —10.2° (¢=2.92) (lit. —12.0°),'"
digitoxose: [0 +50.8° (¢=0.63) (lit. +50.2°),'” thevetose: ] +31.1°
(c=1.03) (lit. +35.5°),'” 6-deoxy-3-O-methylallose: [o]3’ +13.3° (c=0.15)
(lit. +10°),% glucose: [0]3 +45.1° (¢=0.71) (lit. +52.0°).!7

Acid Hydrolysis of 1 Compound 1 (50 mg) was treated in the same way
as described above. The CH,Cl, extract (40 mg) was separated by HPLC
(ODS-5, 50% CH,CN) to afford 19 (telosmogenin I) (20 mg), [o]3 —21.5°
(c=1.58, CHCI;). Negative HR-FAB-MS m/z: 493.3160 (Calced for
C,H,50,: 493.3165). "H-NMR (C,DsN) §: 0.80 (3H, s, CH;-19), 0.82 (3H,
t, J=7.4Hz, CH,;4"), 1.21 (3H, d, J=7.1Hz, CH;-5"), 1.41 (3H, d,
J=6.2Hz, CH,-21), 1.42 (1H, m, H-3"a), 1.65 (3H, s, CH;-18), 1.71 (1H, m,
H-3"b), 2.23 (3H, s, CH;-2"), 2.40 (1H, m, H-2"), 3.83 (1H, m, H-3), 4.93
(1H, d, J=6.2Hz, H-20), 4.96 (1H, dd, J=11.5, 4.7Hz, H-12). *C-NMR:
Table 1. Cymarose, oleandrose and thevetose were identified in the H,O
layer by comparison with authentic samples on TLC with solvent 1
(CH,Cl,: MeOH=15:1).

Acid Hydrolysis of 2—18 Each compound (ca. 2mg) in 0.05Nn HCI-
50% aq. dioxane (4 drops) was heated at 95 °C for 2 h. After hydrolysis, the
reaction mixture was passed through Amberlite MB-3 and the eluate was
evaporated in vacuo to dryness. A portion of the residue was analyzed by
HPLC to identify the aglycone (19) [condition: column, YMC-ODS
4.6 mmX25 cm; flow rate, 1.0 ml/min, 50% CH;CN in H,O; f; (min), telos-
mogenin I (19) 7.0] Subsequently, sugar components in the remaining
residue were identified by comparison with authentic samples on TLC using
solvents 1 and 2 (EtOAc: MeOH=9:1).

Enzymatic Hydrolysis of 2, 8, 12, 14 and 15 with S-Glucosidase A
suspension (0.5 ml) of each compound (ca. 2mg) in 0.3 M NaOAc buffer so-
lution adjusted to pH 5.5 was added to a solution (0.5 ml) of S-glucosidase
(6 mg) and kept at 37 °C for 3—4 d. The mixture was extracted with EtOAc
and the solvent was evaporated to dryness. The residue was identified by
comparison with authentic samples on TLC. Compounds 2, 8, 12, 14 and 15
produced 1, 6, 7, 10 and 11, respectively.

Sensory Evaluation'” of Telosmoside A5 (15) The taste panel con-
sisted of ten experienced tasters from Maruzen Pharmaceuticals Co., Ltd.
The tasters determined the intensity of sweetness of telosmoside A 5 (15) in
7% ethanol-water solution. The relative sweetness of compound 15 com-
pared to a 3.2—9.6% solution (w/v) of sucrose was determined by tasting its
solutions at different concentrations and selecting the concentration at which
the taste was approximately closest to that of the sucrose solution.

Analysis of the results indicated that panel members recognized that com-
pound 15 at a concentration of 0.008% was equivalent in sweetness intensity
to sucrose at 8% (w/v). Therefore, the relative sweetness of compound 15
was determined to be 1000 times greater than that of sucrose, respectively.
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