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Abstract—From the aerial part of Neoalsomitra integrifoliola, eleven new dammarane glycosides were isolated. The
structures were elucidated by chemical and spectral means.

INTRODUCTION

Neoalsomitra integrifoliola (COGN.) HUTCH. ts a Cucur-
bitaceous vine distributed from the southern area of
China to the Malay Peninsula. From the rhizomes of this
plant, 20.24-epoxydammarane glycoside named neoalso-
side A (1) has been isolated [2]. In a previous paper [1],
we reported the isolation and structural elucidation of
20, 24-epoxydammarane triterpene and glycosides: 3-
oxo-neoalsogenin A (2), neoalsosides A2 (3), A3, (4), A4
(5), A5 (6), C1(7),C2(8), D1 (9), E1 (10), F1 (11), G1 (12)
and H1 (13) from the aerial part of this plant.

Further investigation of the aerial part of the same
plant afforded 11 new dammarane glycosides named
neoalsosides I1 (14), 12 (15), J1 (16), K1 (17), L1 (18), M1
(19), M2 (20), M3 (21), N1 (22), O1 (23) and O2 (24). The
present paper deals with the structural determination of
these new glycosides.

RESULTS AND DISCUSSION

The methanolic extract of the aerial part of N. integ-
rifoliola on repeated column chromatography gave 11
new glycosides (14-24), together with 1-13 and eight
cucurbitane compounds reported in our previous paper
[1].

Glycoside 14 had the molecular formula C,5Hg,0,5
by the FABMS and '*C NMR spectrometry. Hydrolysed
products could not be obtained after enzymatic hydroly-
sis of 14 with various enzymes (crude hesperidinase, crude
naringinase, crude pectinase, etc). On the other hand, acid
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hydrolysis of 14 afforded two analogous compounds (25
and 26) as the aglycone (Scheme 1). These were identified
as 208,24S-epoxy-dammarane-38-128, 25-triol (aglycone
of 9) and its 20R-epimer, respectively. The authentic
sample of 26 was obtained from 20 (R)-protopanaxadiol
(27) by oxidation of the double bond with m-chloroper-
benzoic acid [3, 4], together with 28 (Scheme 2). The
carbon signals attributable to the cyclized side chain of 25
or 26 could not be observed in the ! 3C NMR spectrum of
14, showing that neither 25 or 26 was the genuine
aglycone of 14.

It is known that 12f,20-dihydroxydammarane type
triterpenes easily effected acid-catalysed epimerization to
yield a mixture of their 20S- and 20R-epimers [5].
Furthermore, it has been reported that acid treatment of
a cycloartane compound having a 20,24,25-trihydroxyla-
ted side chain yielded its 20,24-epoxy-compound [6].
From these reports, and the result of acid hydrolysis of 14,
it was assumed that the genuine aglycone of 14 would be
3B.128,20£,24¢8 25-pentahydroxydammarane  while 25
and 26 were artifacts formed from the genuine aglycone
during the course of acid hydrolysis of 14 by epimeriza-
tion and cyclization of the side chain.

The estimated structure of the genuine aglycone of 14
was confirmed, and configuration of C-24 was simultan-
eously determined as follows. The side chain double bond
of 20(S)-betulafolienetriol (29) [7] was oxidized with
osmium tetraoxide to yield two 24, 25-glycols (30 and 31,
Scheme 2). These two isomers did not show significant
differences of the chemical shifts in the 'H and !*C NMR
spectra. The configurations of C-24 of 30 and 31 were
confirmed as R and §, respectively, by the CD measure-
ment in the presence of Eu(fod);, which was the diol
complexation method for the determination of absolute
configuration of vicinal glycols [8]. Acid treatment of 30
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and 31 afforded a mixture of two 20,24-epoxy-com-
pounds: 32 and 33 from 30 and 34 and 35 from 31.
Compounds 32 and 34 were identified as betulafoliene-
triol oxide II (20S,24S-epoxy) and I (20S,24R-epoxy),
respectively, authentic samples of which were synthesized
in an independent procedure from 29 by oxidation with

m-chloroperbenzoic acid described above in the case of 27
[3, 4]. On the other hand, compounds 33 and 35 were
characterized as 20R-epimers of 32 and 34, respectively,
by comparison of the carbon resonances due to the
cyclized side chain of 26 (20R,245-epoxy-epimer) and 28
(20R.24R-epoxy-epimer). This, it was confirmed that on
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Scheme 2. Synthetic routes to 26, 28 and 30-35.

acid treatment, 128,20£,24¢,25-tetrahydroxydammar-
anes were converted to two diastereomers of the corres-
ponding 20,24-epoxy-compound through a mixture of
20S- and 20R-compounds as the intermediates, and sub-
sequent ring formation of the side chain with inversion of
the configuration on C-24 illustrated in Scheme 2.

The carbons of the cyclized side chain of 25 and 26 were
superimposed by those in the ' 3C NMR spectra of 32 and
33, respectively. Therefore, the genuine aglycone of 14
was characterized as 128, 20¢, 24R, 25-tetrahydroxydam-
marane. It has been reported that in the *CNMR
spectra of dammarane triterpenes having 128,20¢-
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Table 1. *3C chemical shifts of aglycones and dammarane triterpenes

Cc 25 26* 28* 32* 33+ 24> 35+ 30+ 31t 36* 38* 407 41+
1 39.0 39.0 389 33.5 336 335 335 342 341 38.6 38.6 39.5 39.5
2 27.5 27.5 275 254 255 253 254 26.5° 26.5° 27.1 27.2 28.3 28.3
3 789 78.9 78.8 76.0 76.2 76.4 76.2 75.2 75.2 76.4 78.6 78.1 78.0
4 39.0 39.0 389 37.5 376 375 375 38.1 38.1 420 389 39.6 39.6
5 56.1 55.9 559 495 49.6 49.6 49.5 49.8 49.8 50.4 55.8 564 56.5
6 184 18.3 18.3 182 18.3 18.2 18.2 18.6 18.6 18.4 18.4 18.8 18.8
7 349 349 349 34.6 349 347 34.8 352 352 34.6 343 351 35.2
8 39.8 39.8 39.8 39.9 40.1 40.0 40.0 40.2 40.2 39.7 404 40.1 40.1
9 50.3 50.0 50.1 50.0 499 50.3 49.8 50.3 50.3 50.3 54.4 50.5 50.5
10 373 372 37.2 372 374 373 373 376 376 371 377 37.4 374
11 317 30.7 306 31.6 30.6 312 304 31.9° 32.0° 317 39.7 322 323
12 70.6 70.5 70.5 70.5 70.5 71.1 70.6 71.0 71.0 70.5 211.2 70.6 70.5
13 48.9 49.1 49.0 48.7 49.1 49.2 48.9 484 48.5 48.8 573 49.5 493
14 522 516 519 522 51.8 522 51.7 51.8 51.8 522 56.0 523 522
15 323 313 31.3 321 313 3256 313 3190 31.3° 322 320 319 320
16 28.6 269 26.8 28.5 270 28.6 26.8 26.9 26.8 28.5 248 278 273
17 49.0 50.5 50.7 48.8 50.5 479 50.6 54.5 54.8 489 43.0 525 52.5
18 15.5 15.6 15.5 154 15.7 154 15.5 15.8 159 15.5 15.6 15.7 15.8
19 16.3 16.2 16.2 16.1 16.0 16.1 16.0 16.4 16.4 16.6 16.1 16.6 16.0
20 87.2 86.3 86.4 87.3 86.3 86.6 86.4 732 734 87.2 85.3 794 78.1
21 28.9 19.3 213 28.8 19.3 275 213 274 273 289 26.6 274 26.7
22 317 38.1 39.1 31.5 382 31.1 39.1 338 335 31.6 36.5 374 273
23 25.1 25.5 259 250 255 25.0 259 26.7° 26.5* 25.1 26.2 672 16.6
24 87.5 85.4 86.5 87.1 854 85.3 86.4 80.0 79.9 874 87.6 80.9 36.7
25 70.1 71.0 70.2 70.1 71.0 70.5 70.2 727 72.8 70.1 70.3 79.2 739
26 24.3* 25.3% 24.7* 24.1° 25.3¢ 26.0° 24.6° 25.9¢ 259¢ 24.2¢ 239* 304 328
27 28.0° 27.3* 27.9° 27.8% 27.3¢ 27.8 28.0° 26.1°¢ 26.1° 28.0° 27.7F 246 282
28 28.0 28.0 280 283 283 283 283 293 293 71.6 28.0 28.7 28.7
29 15.3 15.4 15.3 220 221 220 221 225 225 112 15.3 16.3 16.3
30 17.8 17.0 16.9 172 17.1 18.2 17.0 16.9 16.9 17.8 16.6 18.0 180

2~ *“Interchangeable assignments.
*Measured in CDCl,.
tMeasured in pyridine-d,.

dihydroxy groups, the major difference between the 20 S-
and 20 R-epimers was observed in the chemical shifts of
C-13, C-16, C-17, C-20 and C-21 [9]. The remaining
stereochemistry with respect to C-20 of 14 was deduced to
be identical to that of 29 from the agreement of the
chemical shifts of these carbons in both compounds.
Consequently, the structure of 14 was characterized as
38,12/3,208,24R,25-pentahydroxydammarane.

Acid hydrolysis of 14 yielded D-glucose and L-rham-
nose. The 'H and '*C NMR spectra demonstrated that
14 had one §-D-glucopyranosyl and two a-L-rhamnopyr-
anosyl moieties. The carbon signals assignable to the
sugar moiety and the carbons around C-3 of 14 closely
corresponded to those of 1 (Table 2). Thus, the structure
of 14 was established as shown.

The molecular formula of glycoside 15 was determined
as C5,Ho,0,;. Acid hydrolysis of 15 also gave 25 and 26,
and D-glucose and L-rhamnose were identified in the
hydrolysate. Comparison of the '*C NMR spectra of 14
and 15 indicated that 15 had the same trisaccharide unit
as that of 14 and an additional f-D-glucopyranosyl unit
(Table 2). Furthermore, the glycosylation shifts [ 10] were
observed for the signals due to the carbons around C-24,

suggesting that 15 was a bisglycoside of a common
aglycone to that of 14. On enzymatic hydrolysis with
crude hesperidinase, glycoside 15 liberated 14 as a par-
tially hydrolysed product. Based on these results, the
structure of glycoside 15 can be formulated as shown.

The '3CNMR spectrum showed that glycoside 16,
C,4sHg4014, had the same sugar chain as that of 14 (Table
2). Two compounds 36 and 37 were obtained as the acid
hydrolysis products of 16, assuming that the genuine
aglycone of 16 was also a congener of 14 for the same
reason described above in the case of 14 and 15. Com-
pound 36 (and 37) was identified as the 28-hydroxylated
compound of 25 (and 26) by comparison of the '*C NMR
spectra of 36 and 25 (37 and 26); a typical hydroxylation
shift was observed for the carbon signals of C-3-C-5, C-
28 and C-29 by the 28-hydroxylation of this type of
triterpene [11] (Table 2). By comparison of the '1*C NMR
spectra of 16 and 36, the glycosylation shifts were ob-
served for the signals due to the carbons around C-3.
Thus, the structure of glycoside 16 was established as
shown.

The IR spectrum of glycoside 18, C,3Hg,0, 4, showed
an absorption band due to the carbonyl group at
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1705 cm ™ 1. The carbon resonances of the aglycone and
sugar moieties could be identified by comparison of the
13C NMR spectra of 18 and 14, except for the signals due
to the carbons around C-12 (Table 2). The carbon signal
(671.0) corresponding to the C-12 of 14 was lacking in the
spectrum of 18 and was replaced by a ketone signal
(6211.9), indicating that 18 was the 12-keto-compound of
14. The acid hydrolysis of 18 afforded 38 and 39, the
former of which was identified as 20S,24S-epoxy-35,25-
dihydroxydammaran-12-one converted from 25 by oxi-
dation of the 12-hydroxyl group according to the re-
ported procedure [12]. Thus, the structure of 18 was
represented as shown.

The molecular formula, C,3Hg,0,, of glycoside 17
corresponded to the monodeoxy-compound of 14. More-
over, inspection of the '*C NMR spectrum suggested that
17 was the 12-deoxy-compound of 14, and resonances of
the carbons assigned to the sugar and aglycone moieties
appeared at almost the same positions as those of 13
except for the signals due to the side chain. Consequently,
the structure of glycoside 17 was determined as shown.

The acid hydrolysis of glycosides 19, 20 and 21 afforded
a new common aglycone named neoalsogenin M (40),
C;oH;,05. The 3 C NMR of 40 showed 30 signals (Table
1): eight methylene, eight methine [four of them bearing
an oxygen atom (067.2, 70.6, 78.1 and 80.9)], six quatern-
ary [two of them bearing an oxygen atom (679.2 and
79.4)] and eight methyl carbons. In the HMBC spectrum
of 40, C—-H long-range correlations were observed as
shown in Scheme 3. Beside, the carbon signals of 40 were
observed essentially at the same positions as those of
20 (S)-panaxadiol (41) [13], exclusive of the signals at-
tributable to the cyclized side chain. From these resulits, it
was assumed that the structure of 40 could be represented as
a 208,25-epoxy-35,12B,23¢,24¢-tetrahydroxydammarane.
The result of the NOE experiments (Scheme 3) and the
coupling patterns of the two carbinyl protons: H-23
(64.35, ddd, J = 4.6, 9.3, 11.2 Hz) and H-24 (63.74,d, J

= 9.3 Hz), displayed that the chiral centres of C-23 and
C-24 had S- and R-configurations, respectively, and that
its cyclized side chain had a chair conformation. These

C-H correlations
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observations led to the formulation of aglycone (40) as
shown.

Glycosides 19, 20 and 21 had the molecular formulae
C4,H,;,0,,4, CusHg,05 and Cs Hg 0,3, respectively.
These glycosides liberated D-glucose and L-rhamnose on
acid hydrolysis. Comparison of the '*C NMR spectra
and their common aglycone (40) revealed that glycosides
19 and 20 were both the 3-O-glycosides of 40. The
I3CNMR spectra showed that the sugar moieties of
glycosides 19 and 20 were identical with those of glycos-
ides 4 and 1, respectively (Table 2). Accordingly, the
structures of 19 and 20 were represented as shown.

The observation of the glycosylation shifts around C-3
and C-23 in the "> CNMR spectrum of 21 disclosed that
21 was a 3- and 23-0O-bisglycoside of 40. On enzymatic
hydrolysis with crude hesperidinase, glycoside 21 af-
forded 20 as a partially hydrolysed product. Consequen-
tly, the structure of 21 was established as shown.

Glycoside 22 was an unstable compound under
acidic or alkaline conditions. The molecular formula,
C4HgoO1 4, Of 22 was less two hydrogens than that of 1.
Acid hydrolysis of 22 yielded D-glucose and L-rhamnose.
By comparison of the '>C NMR spectra of 22 and 1, the
carbon resonances of 1 attributable to the A and B-rings,
and four methyl groups on these rings as well as the sugar
moiety (Table 2) were essentially the same as those of 22.
In addition, the signal at §91.5 corresponding to C-24 of 1
was lacking in the spectrum of 22 and was replaced by the
signal at $109.3. In the HMBC spectrum of 22, the C-H
long range correlations of the side chain moiety were
observed as illustrated in Scheme 4, exhibiting that 22 had
an analogous cyclized side chain to that of 1, except for
the presence of the C-24 ketal carbon. The information
with respect to the remaining one of two ketal-bonds of
C-24 could not be obtained from the above HMBC
experiment of 22. In order to resolve this problem, a
selective INEPT experiment, which is a more high-
sensitive method, was performed. The irradiation of the
carbinyl proton of 22 at §4.09 (H-12) disclosed the
obvious C-H long range correlation between the C-24
and H-12 (Scheme 4). Thus, the ketal structure of 22 was

§3.74 (d, 9.3Hz)
H

NOEs

Scheme 3. HMBC and NOE correlations of cyclized side chain of 40.
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—» HMBC
selective INEPT

-

-¢——p ROE

Scheme 4. HMBC, selective INEPT and ROE correlations of 22.

proposed as shown. The detailed analyses of the H-H
COSY and HETCOR spectra of 22 further supported this
structure.

The absolute configurations of the C-12, C-17, C-20, C-
23 and C-24 of 22 were deduced from the ROE experi-
ment (Scheme 4) and examination of the Dreiding model.
The ROEs were observed between (i) H-30 and H-12, (ii)
H-30 and H-17, and (iii) H-13 and H-22b to establish the
R-configuration of C-12 and the S-configurations of C-
17, C-20 and C-24. Furthermore, the S-configuration of
C-23 was confirmed by observation of the ROE between
H-23 and both H-26 and H-27 of 22 (Scheme 4). On the
basis of the evidence, the structure of 22 was characterized
as shown.

Glycosides 23, C,,H;00,;, and 24, C,;Hy,0, 5, were
also unstable compounds under acidic or alkaline condi-
tions. The '*C NMR spectra of 23 and 24 suggested that
both compounds had a common aglycone. Comparison
of the '3C NMR spectra of 22 and 23 (or 24) exhibited
that the carbinyl carbon signal (672.9) due to C-23 of 22
was replaced by the methylene carbon signal (636.1) in
the spectrum of 23 (or 24) (Table 2), showing that the
aglycone of 23 and 24 was a 23-deoxy-compound of 22. D-
Glucose and L-rhamnose were identified in the acid
hydrolysates of both compounds. The signals assigned to
the carbons of the sugar moieties and around C-3 of the
aglycone of 23 and 24 were in good agreement with those
of 4 and 22, respectively. Based on the results, the struc-
tures of 23 and 24 were determined as shown.

EXPERIMENTAL

General. Mps: uncorr;, NMR: TMS as int. standard;
CC: silica gel (Kieselgel 60, 70-230 mesh, Merck) and
stlanized silica gel (LiChroprep RP-18, 40-63 um, Merck)
were used. All solvent systems for chromatography
were homogeneous. MPLC: ODS-AM 120-S50
(23 mm x 42 cm, YMC, Japan). HPLC: D-ODS-10 (YMC).

Acid hydrolysis of glycosides. Each glycoside dissolved
in 8% HCl--dioxane was heated at 857 for | hr. After

dilution with H,O, the reaction mixt. was extracted with
CHCI;. The organic layer was concd, and the residue was
purified by HPLC using ag. MeOH to afford correspond-
ing aglycones. Detection and identification of the res-
ulting monosaccharides from the H,O layer were per-
formed by the reported method [14].

Plant material. Aerial parts of N. integrifoliola (COGN.)
HUTCH. were collected in Xishuangbanna, South-Yun-
nan, China, and identified by Prof. Guoda Tao. A vou-
cher specimen is deposited in the Herbarium of the
Kunming Institute of Botany.

Extraction and sepn. Dried and powdered aerial parts of
N. integrifoliola (1.5 kg) were extracted with hot MeOH.
After removal of the solvent by evapn, the MeOH extract
(81 g) was chromatographed on a column of silica gel
with CHCl;~MeOH (4:1-1:1) to give 5 frs. Fr. 3 was
purified by CC on silica gel with EtOAc-EtOH-H,0O
(30:5:2), and then MPLC on ODS with 65-100%
MeOH to give 4 frs. These frs were subjected to HPLC on
ODS to afford 9 (yield from dried plants, 0.011%), 12
(0.005%) and 22 (0.007%) from fr. 3-2 with 78% MeOH,
and 10 (0.006%), 11 (0.002%), 23 (0.003%) and 24
(0.001%) from fr. 3—4 with 85% MeOH. Fr. 4 was sepd
into 6 frs by MPLC with 65% MeOH. Fr. 4-2 was
purified by HPLC on ODS with 65% MeOH to give 7
(0.02%) and 18 (0.003%). Fr. 4-3 yielded 1 (1.24%) and 19
(0.004%) by HPLC on TSK-gel Amide-80 with 82%
MeCN. Fr. 4-4 afforded 14 (0.043%) and 20 (0.043%) by
HPLC on ODS with 37% MeCN. Fr. 5 was sepd into 8
frs by CC on silica gel with EtOAc-EtOH-H,O
(30:5:2-6:2:1). Glycoside 17 (0.001%) from fr. 5-4, 6
(0.011%) and 16 (0.004%) from fr. 5-6 were obtained by
HPLC on ODS with 74% and 70% MeOH, respectively.
Fr. 5-7 was further sepd into 3 frs by MPLC on ODS
using 60% MeOH. These frs were purified by HPLC on
ODS to give 21 (0.001 %) from fr. 5-7-2 with 69% MeOH
and 15 (0.004%) from fr. 5-7-3 with 70% MeOH. The
isolation of 2--5, 8, 13 and cucurbitane compounds was
described in our preceding paper [1].
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Neoalsoside 11 (14). Powder, [2]5®> — 19.3° (MeOH:
c¢1.26). FABMS (negative) m/z: 947.5577 [M — H]~
(C4gHg30, 5 requires: m/z 947.5578). 'H NMR (pyridine-
ds): 60.80, 0.95, 0.96, 1.15, 1.22, 1.47, 1.51 and 1.54 (each
3H, s, Me), 3.34 (1H, dd, J = 4.0, 11.7 Hz, H-3), 3.88 (1H,
m, H-12),2.08 (1H, dd, J = 10.4, 10.6 Hz, H-13), 2.40 (1H,
m, H-17), 3.81 (1H, d, J = 99 Hz, H-24), 485 (1H, d, J
= 7.5 Hz, H-1 of Glc), 597 (1H, br s, H-1 of Rha), 5.74
(1H, br s, H-1 of Rha’), 1.68 (3H, d, J = 6.1 Hz, H-6 of
Rha), 1.63(3H,d,J = 6.2 Hz, H-6 of Rha’). 13C NMR: see
Table 2.

Compound 25. Powder, [a]’ + 10.0° (CHCly; ¢ 0.70).

FABMS (negative) m/z: 475.3792 [M — H]™ (C;,H;,0,
requires: m/z 475.3788). 'HNMR (CDCl;): §1.00 (1H,
ddd, J = 4.6,13.2,13.2 Hz, H-1a), 1.73 (1H, m, H-1b), 1.62
(2H,m,H-2),3.18 (1H,dd,J = 5.0, 11.4 Hz, H-3),0.73 (1H,
dd,J = 2.5,11.1 Hz, H-5), 1.46 (1H, m, H-6a), 1.55 (1H, m,
H-6b), 1.29 (1H, m, H-7a), 1.43 (1H, m, H-7b), 1.46 (1H, dd,
J =27, 103 Hz, H-9), 1.15 (1H, ddd, J =27, 103,
10.4 Hz, H-11a), 1.92 (1H, m, H-11b), 3.51 (1H, ddd, J
=47, 104, 104 Hz, H-12), 1.68 (1H, dd, J =100,
10.4 Hz, H-13), 1.08 (1H, m, H-15a), 1.51 (1H, m, H-15a),
1.28 (1H, m, H-16a), 1.95 (1H, m, H-16b), 2.24 (1H, ddd, J
=47,10.0, 10.8 Hz, H-17), 1.00 (3H, s, H-18), 0.88 (3H, s,
H-19), 1.26 (3H, s, H-21), 1.73 (1H, ddd, J = 7.1, 11.2,
11.2 Hz, H-22a), 1.93 (1H, m, H-22b), 1.84 (1H, ddd, J
=54, 11.2, 11.2 Hz, H-23a), 2.05 (1H, m, H-23b), 3.87
(1H, dd, J = 5.4, 10.8 Hz, H-24), 1.09 (3H, s, H-26), 1.22
(3H, s, H-27), 0.97 (3H, s, H-28), 0.77 (3H, s, H-29), 0.90
(3H, s, H-30). **C NMR: see Table 1.

Compound 26. Powder, [a]3? + 13.3° (CHCl,; ¢ 0.45).
FABMS (negative) m/z 4753772 [M — H] ™ (C5,H,,0,
requires: m/z 475.3788). 'H NMR (CDCl,): 60.99 (1H, m,
H-1a),1.76 (1H, m, H-1b), 1.63 (2H, m, H-2),3.20(1H, dd, J

= 5.2, 11.3 Hz, H-3), 0.74 (1H, br d, J = 11.0 Hz, H-5),
1.52 (1H, m, H-6a), 1.60 (1H, m, H-6b), 1.28 (1H, m, H-7a),
1.54 (1H, m, H-7b), 1.42 (1H, dd, J = 3.0, 13.8 Hz, H-9),
1.22 (1H, m, H-11a), 1.88 (1H, m, H-11b), 3.57 (1H, ddd, J
=152, 104, 10.5Hz, H-12), 1.72 (1H, dd, J = 10.5,
10.5 Hz, H-13), 1.06 (1H. ddd, J = 1.7, 8.8, 12.0 Hz, H-
15a), 1.58 (1H, m, H-15b), 1.26 (1H, m, H-16a),1.91 (1H, m,
H-16b), 2.03 (1H, ddd, J = 6.3, 10.5, 10.7 Hz, H-17), 100
(3H, s, H-18), 0.89 (3H, s, H-19), 1.20 (3H, s, H-21), 1.75
(2H, m, H-22), 1.94 (2H, m, H-23), 3.89 (1H, dd, J = 7.3,
7.3 Hz, H-24), 1.14 (3H, s, H-26), 1.24 (3H, s, H-27), 0.98
(3H, s, H-28), 0.78 (3H, s, H-29), 0.90 (3H, s, H-30).
13CNMR: see Table 1.

Oxidation of 27 with m-chloroperbenzoic acid [3, 4). A
soln of 27 (60 mg) and m-chloroperbenzoic acid (60 mg) in
CHCl; was allowed to stand for 3 hr at 0°. After work-up
as usual, the crude product was purified by CC on silica
gel with CHCl;-Me,CO (3:1) to give 26 and 28 (25 mg
and 18 mg).

Compound 28. Powder, [«13? + 19.4° (CHCl; ¢ 1.24),
FABMS (negative) m/z: 4753787 [M — H] ™ (C;,H 50,
requires: m/z 475.3788). 'HNMR (pyridine-ds): 60.77,
0.87,0.88.0.96,0.99, 1.10, 1.18, 1.22 (each 3H, s, Me), 3.18
(1H, br d, J = 9.3 Hz, H-3), 3.54 (1H, ddd, J = 5.1, 10.4,
10.4 Hz, H-12),1.70(1H, dd, J = 10.4,10.4 Hz, H-13),2.04
(1H, ddd, J = 6.0, 104, 10.8 Hz, H-17), 3.85 (1H, dd, J
= 5.3, 9.9 Hz, H-24). '3C NMR: see Table 1.

PHYTO 39-3-1

599

Oxidation of 29 with OsO,. A soln of 29 (315 mg) and
0sO, (200 mg) in dry pyridine (3 ml) was left at room
temp. for 2 days. The reaction mixt. was diluted with
MeOH, and then was allowed to stand for 1 hr under a
stream of H,S. The resulting ppt was filtered off, and the
filtrate was concd. The residue was purified by CC on
silica gel with CHCl;-MeOH (17:1) followed by HPLC
on ODS with 77% MeOH to give 30 (89 mg) and 31
(79 mg).

Compound 30. Powder [«]3° + 1.0° (MeOH; ¢ 1.03).
FABMS (negative) m/z: 475.3963 [M — H] ™ (C;,H;305
requires: m/z 477.3944). '"HNMR (pyridine-d.): 60.77,
0.88,0.88,0.98, 1.18, 1.42, 1.48, 1.51 (each 3H, s, Me), 3.57
(1H, br s, H-3), 3.81 (1H, m, H-12), 2.06 (1H, dd, J = 104,
10.5 Hz, H-13), 2.29 (1H, ddd, J = 7.1, 10.3, 10.5 Hz, H-
17), 3.83 (1H, br d, J = 7.2 Hz, H-24). '3CNMR: see
Table 1.

Compound 31. Powder, [a]3° + 28.2° (MeOH; ¢ 1.56).
FABMS (negative) m/z: 477.3950 [M — H]™ (C;,H;305
requires: m/z 477.3944). "HNMR (pyridine-d;): 40.76,
0.88, 0.89, 0.98, 1.18, 1.42, 1.45, 1.49 (each 3H, s, Me), 3.57
(1H, br 5, H-3), 3.81 (1H, m, H-12), 2.10 (1H, dd, J = 10.3,
10.6 Hz, H-13), 2.30 (1H, m, H-17), 385 (1H, br 4, J
= 7.0 Hz, H-24). 13C NMR: see Table 1.

Selective acetylation of 30 and 31. Compounds 30 and
31 were converted to their 3,12-diacetyl derivatives,
because both were insoluble in CCl, for measurement of
the CD spectra. To a soln of 30 (38 mg) in dry Me,CO
was added anhydrous CuSO, (100 mg), and the mixt. was
refluxed for 4 hr. After cooling the reaction mixt. was
filtered, and the filtrate was evapd to dryness. The residue
(40 mg) was acetylated with Ac,O and pyridine followed
by the usual work-up to give 3,12-diacetyl-24,25-
isopropylidene derivative of 30 (40 mg). A soln of this
compound in 2N HCI (1 ml) and MeOH (10 ml) was
refluxed for 6 hr. After cooling, the reaction mixt. was
neutralized with Ag,CQOj, and the solids were filtered off.
The filtrate was concd, and the residue was purified by
CC on silica gel with CHCI3-Me,CO (3:1) to give the
3,12-diacetyl compound of 30 (8 mg) (30-Ac).

Compound  30-Ac.  Powder, [«]3° —18.4°
(CHCl4;¢0.76). CD: Agyy, — 2.1 [CCl,; 1.0x 107*M of
Eu (fod);, 1.4 <1073 M of sample]. 'H NMR (CDCl,):
00.84, 0.89, 0.89, 1.00, 1.03, 1.17, 1.19, 1.23 (each 3H, s,
Me), 4.63 (1H, dd, J = 2.8, 2.8 Hz, H-3), 4.74 (1H, ddd, J

= 409,104, 10.7 Hz, H-12), 3.35(1H, dd, J = 1.7, 9.6 Hz,

H-24),2.07 (3H, s, OAc), 2.10 (3H, s, OAc). Compound 31
(40 mg) was also converted to its 3,12-diacetyl derivative
(31-Ac, 7 mg) by the same procedure.

Compound 31-Ac. Powder, [o]3®> — 54° (CHCly;
¢0.56). CD: Agy,5 + 0.8 [CCl,, 1.0 x 10+ M of Eu (fod),,
1.4x 107 *M of sample]. 'HNMR (CDCl,): 50.84, 0.88,
0.88, 1.00, 1.02, 1.14, 1.19, 1.25 (each 3H, s, Me), 4.62 (1H,
dd, J =238, 29 Hz, H-3), 475 (1H, ddd, J = 5.0, 104,
10.8 Hz, H-12), 3.44 (1H, dd, J = 2.0, 10.4 Hz, H-24), 2.05
(3H, s, OAc), 2.09 (3H, s, OAc).

Acid treatment of 30 and 31. Compounds 30 and 31 were
treated with acid under the same conditions as the acid
hydrolysis of glycosides (see General procedure), and the
crude products were purified by HPLC on ODS with aq.
MeOH to give 32 and 33 from 30, and 33 and 34 from 31.



600

Compound 32, powder, [%]3° — 11.2° (CHCl;; ¢ 1.16).
FABMS (negative) m/z: 475.3790 [M — H] ™ (C;,H,,0,
requires: m/z 475.3788). '"HNMR (CDCl;): 60.85, 0.90,
0.94, 1.02, 1.10, 1.24, 1.26, 1.27 (each 3H, s, Me), 3.39 (1H,
brs,H-3),3.54(1H, ddd, J = 4.6,10.3, 10.3 Hz, H-12), 1.68
(1H, dd, J = 10.1, 10.3 Hz, H-13), 2.25 (1H, ddd, J = 4.6,
10.1, 10.6 Hz. H-17), 3.88 (1H, dd, J = 5.3, 10.6 Hz, H-24).
13C NMR: see Table 1.

Compound 33 (12 mg), powder, [«]3° — 15.0° (CHCl;;

¢c040). FABMS (negative) m/z: 4753775 [M — H]™
(C5oHs,0, requires: m/z 475.3788). 'HNMR (CDCl,):
61.30(1H, ddd, J = 3.4, 13.5,13.5 Hz, H-1a), 1.49 (1H, m,
H-1b), 1.56 (1H, m, H-2a), 1.95 (1H, m, H-2b), 3.39 (1H, dd,
J =29,29Hz, H-3), 1.26 (1H, m, H-5), 1.43 (2H, m, H-6),
1.25 (1H, m, H-7a), 1.58 (1H, m, H-7b), 1.53 (1H, m, H-9),
1.20 (1H, m, H-11a), 1.92 (1H, m, H-11b), 3.56 (1H, ddd, J
=51, 104, 104 Hz, H-12), 1.7t (lH, dd, J =104,
10.5 Hz, H-13), 1.04 (1H, ddd, J = 1.7, 8.6, 12.1 Hz, H-
15a), 1.52 (1H, m, H-15b), 1.22 (1H, m, H-16a), 1.86 (1H, m,
H-16b), 2.02 (1H, ddd, J = 6.3, 10.5, 10.6 Hz, H-17), 0.99
(3H, s, H-18), 0.89 (3H, s, H-19), 1.19 (3H, s, H-21), 1.71
(2H, m, H-22), 1.89 (2H, m, H-23), 3.87 (1H, dd, J = 7.3,
7.3 Hz, H-24), 1.26 (3H, s, H-26), 1.23 (3H, s, H-27), 0.94
(3H, s, H-28), 0.84 (3H, s, H-29), 0.90 (3H, s, H-30).
I3CNMR: see Table 1.

Compound 34. Powder, [«]2° + 2.0° (CHCl,, ¢ 0.49).
FABMS (negative) m/z: 475.3785 [M — H]~ (CyoHs;Os,
requires 475.3788). 'HNMR (CDCl;): §1.30 (1H. m, H-
la), 1.44 (1H, m, H-1b), 1.56 (1H, m, H-2a), 1.92 (1H, m, H-
2b), 340 (1H, dd, J = 2.7, 2.7 Hz, H-3), 1.23 (1H, m, H-5),
1.26 (1H, m, H-6a), 1.42 (1H, m, H-6b), 1.27 (1H, m, H-7a),
1.49 (1H, m, H-7b), 1.57 (1H, m, H-9), 1.08 (1H, m, H-11a),
1.95(1H, m, H-11b), 3.52 (1H, ddd, J = 4.6, 10.5, 10.5 Hz,
H-12), 1.67 (1H, dd, J = 9.8, 10.2 Hz, H-13), 1.13 (1H, m,
H-15a), 1.54 (1H, m, H-15b), 1.29 (1H, m, H-16a), 1.98 (1H,
m, H-16b), 2.19 (1H, ddd, J = 3.9,9.0, 11.0 Hz, H-17), 0.98
(3H, s, H-18), 0.87 (3H, s, H-19), 1.26 (3H, s, H-21), 1.66
(1H, m, H-22a), 1.86 (1H, m, H-22b), 1.87 (1H, m, H-23a),
2.04 (1H, m, H-23b), 3.84 (1H, dd, J = 6.6, 8.8 Hz, H-24),
1.10 (3H, s, H-26), 1.28 (3H, s, H-27), 0.94 (3H, s, H-28),
0.84 (3H, s, H-29), 0.92 (3H, s, H-30). '3CNMR: see
Table 1.

Compound 35. Powder [«]3° + 7.0° (CHCl,; ¢ 0.43).
FABMS (negative) m/z: 475.3783 [M — H]~ (C,,Hs,0,
requires: m/z 475.3788). '"H NMR (CDCl,): §1.29 (1H, m,
H-1a), 1.45 (1H, m, H-1b), 1.55 (1H, m, H-2a), 1.96 (1H, m,
H-2b),340(1H, dd, J = 2.7, 2.7 Hz, H-3), 1.25 (1H, m, H-
5), 1.44 (2H, m, H-6), 1.27 (1H, m, H-7a), 1.54 (1H, m, H-
7b), 1.58 (1H, m, H-9), 1.21 (1H, m, H-11a), 1.92 (1H, m, H-
11b), 3.56(1H, ddd, J = 5.1, 10.5,10.5 Hz, H-12), 1.71 (1H,
dd, J = 10.5, 10.5 Hz, H-13), 1.06 (1H, ddd, J = 1.5, 8.5,
12.0 Hz, H-15a), 1.50 (1H, m, H-15b), 1.21 (1H, m, H-16a),
1.92 (1H, m, H-16b), 2.06 (1H, ddd, J = 5.9, 10.5, 10.7 Hz,
H-17),1.00 (3H, s, H-18),0.90 (3H, s, H-19), 1.20 (3H, 5, H-
21), 1.80 (1H, m, H-22a), 1.82 (1H, m, H-22b), 1.86 (1H, m,
H-23a), 1.98 (1H, m, H-23b), 3.86 (1H, dd, J = 54,
10.0 Hz, H-24), 1.16 (3H, s, H-26), 1.23 (3H, 5, H-27), 0.94
(3H, s, H-28), 0.84 (3H, s, H-29), 091 (3H, s, H-30).
13C NMR: see Table 1.

Neoalsoside 12 (15). Powder, [«]3® — 17.7° (MeOH;
¢0.57). FABMS (negative) m/z: 1109.6120 [M — H]~

S. Fuilta et al.

(C5,Hy30,, requires: m/z 1109.6106). 'HNMR (pyri-
dine-ds): 60.84, 0.97, 1.12, 1.15, 1.23, 1.45, 1.48 and 1.50
(each 3H, s, Me), 3.34 (1H, dd, J = 4.4, 11.5 Hz, H-3), 3.89
(1H, ddd, J = 5.3,10.0,10.5, H-12), 2.11 (1H, dd, J = 10.5,
10.5 Hz, H-13), 2.37 (1H, ddd, J = 7.9, 10.5, 10.5 Hz, H-
17). 390 (1H, 4, J =100 Hz, H-24), 485 (1H, d, J
= 7.5 Hz, H-1 of Glc), 598 (1H, br s, H-1 of Rha), 5.75
(1H, br s, H-1 of Rha’), 5.22 (1H, 4, J = 7.9 Hz, H-1 of
Glc), 1.67 (3H, d, J = 6.0 Hz, H-6 of Rha), 1.64 (3H, d, J
= 6.1 Hz, H-6 of Rha’). '3C NMR: see Table 2.

Enzymatic hydrolysis of 15. A soln of 15 (50 mg) and
crude hesperidinase (5 mg) in H,O was incubated for
24 hr at 37°. The reaction mixt. was extracted with n-
BuOH, and the BuOH layer was evapd to dryness. The
residue was purified by HPLC on ODS with 73% MeOH
to give an amorphous powder (25 mg) which was identi-
fied as 14.

Neoalsoside J1 (16). Powder, [a]5° — 13.0° (MeOH;¢
1.08). FABMS (negative) m/z: 963.5522 [M — H]~
{C,sHq30,, requires: m/z 963.5527). 'TH NMR (pyridine-
ds). 60.89,098, 1.11, 1.46, 1.52, 1.52 and 1.55 (each 3H, s,
Me), 4.07 (1H, m, H-3), 3.88 (1H, m, H-12), 2.09 (1H, dd, J
= 10.3, 10.4 Hz, H-13), 2.35 (1H, m, H-17), 3.82 (1H, 4, J
= 10.1 Hz, H-24), 4.32 (2H, m, H-28), 5.10 (1H, 4, J
= 7.5 Hz, H-1 of Glc), 6.07 (1H, br s, H-1 of Rha), 5.76
(1H, br s, H-1 of Rha’), 1.69 (3H, d, J = 6.1 Hz, H-6 of
Rha), 1.64 (3H, d, J = 6.2 Hz, H-6 of Rha’). **C NMR: see
Table 2.

Compound 36. Powder, FABMS (negative) m/z:
491.3736 [M — H] ™~ (C;0Hs,0; requires: m/z 491.3737).
'H NMR (CDCl,): §0.88, 0.89, 0.93, 1.00, 1.13, 1.19 and
1.24 (each 3H, s, Me), 3.63 (1H, dd, virtual coupling, H-3),
3.56 (1H,ddd,J = 5.3,10.7, 10.7 Hz, H-12), 1.69 (11, dd, J
= 10.3,10.7 Hz, H-13), 2.02 (1H, m, H-17), 3.89 (1H, dd, J
= 73,73 Hz,H-24),3.42(1H,d, J = 9.9 Hz, H-28a), 3.72
(1H, d, J = 9.9 Hz, H-28b). :3C NMR: see Table 1.

Compound 37. Powder, FABMS (negative) m/z
4913715 [M — H] ™ (C;oH,, O, requires: m/z 491.3737).
"HNMR (CDCl,;) 60.88, 0.91, 0.93, 1.01, 1.10, 1.23 and
1.27 (each 3H, s, Me), 3.64 (1H, dd, virtual coupling, H-3),
3.52(1H,ddd,J = 4.8,10.1,10.3 Hz, H-12), 1.68 (1H, dd, J
=99,10.1 Hz, H-13),2.25(1H,ddd, J = 4.8,9.9, 10.8 Hz,
H-17),3.88 (1H, dd, J = 5.5, 11.0 Hz, H-24),3.42 (1H, d, J
= 10.3 Hz, H-28a), 3.72 (1H, d, J = 10.3 Hz, H-28Db).

Neoalsoside K1 (17). Powder, [a]3’ —187°
(MeOH; ¢ 0.75). FABMS (negative) m/z: 931.5667 [M
— H] ™ (C4sHg30,, requires: m/z 931.5629). 'H NMR
(pyridine-ds): 60.77, 0.94, 096, 1.16, 1.22, 1.47, 1.53 and
1.56 (each 3H, s, Me), 3.35(1H, dd, J = 4.0, 11.7 Hz, H-3),
3.82(1H,d,J = 9.2 Hz, H-24),4.87 (1H,d,J = 7.5 Hz, H-
1 of Glc), 5.99 (1H, br s, H-1 of Rha), 5.76 (1H, br s, H-1 of
Rha’), 1.69 (3H, d, J = 6.0 Hz, H-6 of Rha), 1.65 3H, d, J
= 6.0 Hz, H-6 of Rha’). 1> C NMR: see Table 2.

Neoalsoside L1 (18). Powder, [a]}® —114°
(MeOH; ¢ 1.13). IR (nujor) cm™': 1705 (CO). FABMS
(negative) m/z: 945.5471 [M — H] ™ (C,gHg,0,4 re-
quires: m/z 945.5422). '"H NMR (pyridine-d;): §0.77, 0.86,
1.12, 1.13, 1.20, 1.46, 1.50 and 1.53 (each 3H, s, Me), 3.29
(1H.dd,J = 4.0,11.5 Hz, H-3),3.36 (1H,d, J = 9.7 Hz, H-
13), 2.77 (1H, m, H-17), 3.78 (1H, d, J = 10.3 Hz. H-24),
483 (1H,d,J = 7.5 Hz, H-1 of Glc), 5.95 (1H, br 5, H-1 of
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Rha), 5.73 (1H, br s, H-1 of Rha’), 1.67 (3H, d, J = 6.1 Hz,
H-6 of Rha), 1.64 (3H, 4, J = 6.2 Hz, H-6 of Rha’).
13CNMR: see Table 2.

Compound 38. Powder, [6]}° + 36.2° (CHCl;; c 0.94).
FABMS (negative) m/z: 473.3646 [M — H] ™ (C;,H,,0,
requires: m/z 473.3631). 'H NMR (CDCl,): 60.98 (1H, m,
H-1a),1.57(1H, m,H-1b), 1.61 (2H, m,H-2),3.17(1H, dd, J
= 4.6,11.2 Hz, H-3),0.76 (1H, m, H-5), 1.41 (1H, m, H-6a),
1.64 (1H, m, H-6b), 1.26 (1H, m, H-7a), 1.41 (1H, m, H-7b),
1.68 (1H, m, H-9), 2.19 (2H, m, H-11), 294 (1H, 4, J
= 9.5 Hz,H-13), 1.16 (1H, m, H-15a), 1.73 (1H, m, H-15b),
1.63 (1H, m, H-16a), 1.80 (1H, m, H-16b), 2.51 (1H, ddd, J

=4.4,9.5,9.8 Hz, H-17), 1.18 (3H, 5, H-18),0.91 (3H, 5, H-
19),1.01 (3H, 5, H-21), 1.65(1H, m, H-22a), 1.91 (1H, ddd, J
= 7.6, 10.7, 11.0 Hz, H-22b), 1.85 (1H, m, H-23a), 1.70
(1H, m, H-23b), 3.68 (1H, dd, J = 5.6, 10.0 Hz, H-24), 1.09
(3H, s, H-26), 1.16 (3H, s, H-27), 0.96 (3H, s, H-28), 0.78
(3H, s, H-29), 0.73 (3H, s, H-30), !3C NMR: see Table 1.
Compound 38 was prepd from 25 by the reported proced-
ure [12] as follows. Compound 25 (33 mg) was acetylated
with Ac,O and pyridine at 5° overnight to give 3-O-
monoacetate (31 mg). A soln of the acetate in pyridine
and CrO; (100 mg) was left for 50 hr at room temp. After
work-up as usual to yield 12-keto compound (22 mg)
followed by deacetylation with 5% methanolic NaOH to
give 38 (15 mg).

Compound 39. Powder, FABMS (negative) m/z:
4733630 [M — H] ™ (C,,H,,0, requires: m/z 473.3631).
'H NMR (CDCl,): 60.76 (3H, s, H-30), 0.80 (3H, s, H-29),
0.93 (3H, s, H-19), 0.98 (3H, s, H-28), 1.07 (3H s, H-21),
1.14 (3H, s, H-26), 1.17 (3H, s, H-27), 1.21 (3H, s, H-18),
3.19 (1H, dd, J =49, 11.1 Hz, H-3), 2.23 (2H, br d, J
= 8.6 Hz, H-11). 2.97 (1H, d, J = 9.7 Hz, H-13), 2.53 (1H,
ddd, J =438, 9.7, 109 Hz, H-17), 3.71 (1H, dd, J = 5.5,
9.5 Hz, H-24).

Neoalsoside M1 (19). Powder, [a])® 0° (MeOH;
c1.13). FABMS (negative) m/z: 799.4828 [M — H]~
(C4;.H,,0, 4 requires: m/z 799.4842). '"H NMR (pyridine-
ds): 60.76, 0.82, 0.91, 1.14, 1.21, 1.41, 1.57 and 1.71 (each
3H, s, Me), 3.31 (1H, dd, J = 4.0, 11.5 Hz, H-3), 3.73 (1H,
m, H-12), 1.92 (1H, dd, J = 9.9, 10.1 Hz, H-13), 2.16 (1H,
m, H-17), 442 (1H, m, H-23), 3.80 (1H, d, J = 9.4 Hz, H-
24),492(1H,d, J = 7.0 Hz, H-1 of Glc), 6.52 (1H, br 5, H-1
of Rha), 1.68 (3H, d, J = 6.0 Hz, H-6 of Rha). 13*C NMR:
see Table 2.

Neoalsoside M2 (20). Powder, [a])® —6.7°
(MeOH; ¢ 1.39). FABMS (negative) m/z: 945.5424 [M
— H]™ (C,3Hg, 0,5 requires: m/z 945.5423). 'HNMR
(pyridine-ds): 60.76, 0.82, 091, 1.10, 1.17, 1.42, 1.57 and
1.71 (each 3H, s, Me), 3.29 (1H, dd, J = 4.0, 11.5 Hz, H-3),
3.73(1H,ddd,J = 4.8,10.1,10.8 Hz, H-12), 1.92 (1H, dd, J
= 10.1,10.1 Hz, H-13),2.16 (1H, m, H-17),4.42 (1H, m, H-
23),3.80(1H,d,J = 9.5 Hz, H-24),4.81 (1H,d,J = 7.5 Hz,
H-1of Glc), 5.93 (1H, br s, H-1 of Rha), 5.71 (1H, br 5, H-1
of Rha'), 1.64 (3H, d, J = 6.2 Hz, H-6 of Rha), 1.61 (1H, d,
J = 6.1 Hz, H-6 of Rha’). '3C NMR: see Table 2.

Neoalsosidle M3 (21). Powder, [«]d] —4.1°
(MeOH; c0.69). FABMS (negative) m/z: 1107.5900 [M
— H]™ (C54H,,0,; requires: m/z 1107.5949). 'H NMR
(pyridine-ds): 60.85, 091, 1.16, 1.22, 1.36 1.58 and 1.69
(each 3H, s, Me), 3.35(1H, dd, J = 4.0, 11.5 Hz, H-3), 3.74

(1H, m, H-12), 1.88 (1H, dd, J = 10.8, 10.8 Hz, H-13), 2.17
(1H, m, H-17),4.54 (1H, m, H-23), 3.93 (1H, d, J = 9.3 Hz,
H-24),4.86 (1H, d, J = 7.7 Hz, H-1 of Glc), 5.51 (1H, d, J
= 7.9 Hz, H-1 of Gic), 6.00 (1H, br s, H-1 of Rha), 5.77
(1H, br s, H-1 of Rha’), 1.69 (3H, 4, J = 6.2 Hz, H-6 of
Rha), 1.65(3H, d, J = 6.1 Hz, H-6 of Rha’). 1*CNMR: see
Table 2.

Aglycone (40) of 19-21. Needles (from MeOH), mp
278-281° (decomp.), [a]3* + 45.0° (pyridine; ¢1.29).
FABMS (negative) m/z: 491.3712 [M — H]~ (C3oHs, 05
requires: m/z 491.3730). *HNMR (pyridine-ds): 60.87
(1H, m, H-1a), 1.59 (1H, ddd, J = 3.4, 3.6, 9.5 Hz, H-1b),
1.73 (1H, m, H-2a), 1.77 (1H, m, H-2b), 3.34 (1H, dd, J
=5.7,10.6 Hz, H-3), 0.73 (1H, dd, J = 2.5, 9.4 Hz, H-5),
1.30 (1H, m, H-6a), 1.47 (1H, m, H-6b), 1.13 (1H, ddd, J
= 22,22 98 Hz, H-7a), 1.35(1H, m, H-7b), 1.41 (1H, dd,
J =29, 13.4Hz, H-9), 1.30 (1H, ddd, J = 10.1, 124,
13.4 Hz, H-11a), 2.00 (1H, ddd, J = 2.9, 49, 124 Hz, H-
11b), 3.68 (1H, ddd, J = 4.9, 10.1,10.1 Hz, H-12), 1.88 (1H,
dd,J = 10.1,10.3 Hz, H-13),0.87 (1H, m, H-15a), 1.35(1H,
m, H-15b), 1.33 (1H, m, H-16a), 1.77 (1H, m, H-16b), 2.15
(1H, ddd, J = 5.6, 10.3, 10.4 Hz, H-17), 0.80 (3H, s, H-18),
0.78 (3H, s, H-19), 1.35 (3H, s, H-21), 2.08 (1H, dd, J
=112, 12.6 Hz, H-22a), 2.17 (1H, dd, J = 4.6, 12.6 Hz,
H-22b), 435 (1H, ddd, J = 4.6, 9.3, 11.2 Hz, H-23), 3.74
(1H, d, J = 9.3 Hz, H-24), 1.65 (3H, s, H-26), 1.51 (3H, s,
H-27),1.13(3H, 5, H-28),0.93 (3H, 5, H-29), 0.83 (3H, 5, H-
30). {3C NMR: see Table 1.

Neoalsoside N1 (22). Powder, [«]3? — 24.2° (pyridine;
¢1.53). FABMS (negative) m/z: 943.5271 [M — H]~
(C4sH60, 4 Tequires: m/z 943.5265). "H NMR (pyridine-
ds). 60.79 (1H, ddd, J = 3.4,12.4,13.5 Hz, H-1a), 1.39 (1H,
m, H-1b), 1.77 (1H, m, H-2a), 2.18 (1H, m, H-2b), 332 (1H,
dd,J = 4.1,11.7 Hz, H-3),0.70 (1H, br d, J = 11.7 Hz, H-
5), 1.38 (1H, m, H-6a), 1.49 (1H, m, H-6b), 1.17 (1H, m, H-
7a), 1.54 (1H, m, H-7b), 1.34 (1H, m, H-9), 1.54 (1H, m, H-
11a), 1.87 (1H, m, H-11b), 4.09 (1H, m, H-12), 1.88 (1H, dd,
J =10.3,12.1 Hz, H-13), 1.08 (1H, m, H-15a), 1.68 (1H, m,
H-15b), 1.00(1H, m, H-16a), 1.58 (1H, m, H-16b), 2.19 (1H,
m, H-17),0.94 (3H, s, H-18),0.73 (3H, s, H-19), 1.29 3H, 5,
H-21),2,03(1H, dd, J = 6.6, 13.5 Hz, H-22a), 2.07 (1H, dd,
J =9.3,13.5 Hz, H-22b), 505 (1H, dd, J = 6.6,9.3 Hz, H-
23), 1.63 and 1.64 (each 3H, s, H-26 or H-27), 1.20 (3H, s,
H-28), 1.12 (3H, s, H-29), 0.94 (3H, s, H-30),4.83 (1H, d, J
= 7.3 Hz, H-1 of Glc), 594 (1H, d, J = 0.9 Hz, H-1 of
Rha), 5.69 (1H, d, J = 1.3 Hz, H-1 of Rha’), 1.65 (3H, 4, J
= 6.1 Hz, H-6 of Rha), 1.60 (3H, d, J = 6.1 Hz, H-6 of
Rha’). 13C NMR: see Table 2.

Neoalsoside 01 (23). Powder, [a]3? — 22.4° (pyridine;
¢0.85). FABMS (negative) m/z: 7814772 [M —H]~
(C4,Hgo0, 5 requires: m/z 781.4737). '"H NMR (pyridine-
ds): 50.80, 093, 0.97, 1.20, 1.25, 1.32, 1.57 and 1.62 (each
3H, s, Me), 3.34 (1H, dd, J = 4.2, 11.5 Hz, H-3), 3.97 (1H,
m, H-12), 1.75 (1H, m, H-13), 2.25 (1H, m, H-17), 496 (1H,
d,J = 7.5 Hz, H-1 of Glc), 6.60 (LH, br 5, H-1 of Rha), 1.73
(3H, d, J = 6.2 Hz, H-6 of Rha). 13C NMR: see Table 2.

Neoalsoside 02 (24). Powder, [4]3? — 25.6° (pyridine; ¢
1.56). FABMS (negative) m/z: 927.5303 [M — H]
(C4H 750, requires: m/z 927.5316). '"H NMR (pyridine-
ds). 60.78 (1H, m, H-1a), 1.44 (1H, m, H-1b), 1.78 (1H, m,
H-2a), 2.22 (1H, m, H-2b), 3.33 (1H, dd, J = 3.9, 11.9 Hz,
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H-3),0.71 (1H, br d, J = 7.5 Hz, H-5), 1.42 (1H, m, H-6a),
1.47 (1H, m, H-6b), 1.22 (1H, m, H-7a), 1.51 (1H, m, H-7b),
1.32(1H, m, H-9), 1.39 (1H, m, H-11a), 1.81 (1H, m, H-11b),
3.95(1H, ddd, J = 5.9, 10.1, 10.1 Hz, H-12), 1.75 (1H, m,
H-13), 1.10 (1H, m, H-15a), 1.69 (1H, m, H-15b), 1.11 (1H,
m, H-16a), 1.64 (1H, m, H-16b), 2.25 (1H, m, H-17), 0.98
(3H, s, H-18), 0.81 (3H, s, H-19), 1.32 (3H, s, H-21), 146
(1H, m, H-22a), 2.02 (1H, m, H-22b), 2.00 (1H, m, H-23a)
2.83 (1H, m, H-23b), 1.55 and 1.60 (each 3H, s, H-26 or H-
27), 1.22 (3H, s, H-28), 1.14 (3H, s, H-29), 0.94 3H, s, H-
30),4.84 (1H,d,J = 7.5 Hz, H-1 of Gl¢), 5.94 (1H, br 5, H-1
of Rha), 570 (1H, br s, H-1 of Rha’), 1.66 (3H, d, J
= 6.1 Hz, H-6 of Rha), 1.61 (3H, d, J = 6.4 Hz, H-6 of
Rha’). 13C NMR: see Table 2.
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