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Abstract—Three new pregnane glycosides (S-4a, S-5 and S-10) and two known pregnane glycostdes (S-4b and §-6)
were 1solated from an antitumour fraction of the root barks of Periploca sepium. Their structures were determined by
'H and '*C NMR, FABMS and SIMS spectroscopy and some chemical transformations One of the glycosides (S-4a)
contained the new aglycone A3-pregnene-34,168,20(R)-triol

INTRODUCTION

In two earlier papers [1, 2], we reported on the isolation
of eight substances (S-1-S-8), four of which we character-
1zed, from the antitumour fraction prepared by subjec-
ting the chloroform extract of Periploca sepium The
present paper deals mamly with the separation and
characterization of three new pregnane glycosides (S-4a,
S-5 and S-10) and two known glycosides (S-4b and S-6)

RESULTS AND DISCUSSION

The mixture of pregnane glycosides designated S-4
gave S-4a (1), S-4b (2) and S-10 1 and 2 showed the same
molecular ion peak as a catiomzed cluster 1on
[M(Cs6H,,0,5)+Na]* at m/z 1187 and [M+K]" at
m/z 1203 on FABMS On acid hydrolysis with 1
M H,S80, 1n 50% aqueous methanol, 1 and 2 yelded the
aglycones 8 and 12 respectively, and, as shown by TLC,
the sugars D-cymarose, D-digitalose and D-glucose

8 exhibited a molecular 1on peak at m/z 334 [M*,
C,,H,,0,) 1n its EIMS Comparison of the 'H and
3CNMR and MS data with those of A®-pregnene-
38,20(S)-diol [1], indicated that 8 had one additional
hydroxyl group at C-16 [7292 (d) and 64 50, ddd, J
=78, 5.5 and 23 Hz]. In spite of the absence of a
hydroxyl group at either C-15 or C-17 an acetonide (9) of
8 was easily prepared between the two hydroxyl groups
at C-16 and C-20. Decoupling of the signals at § 1 20 (Me-
21), 385 (H-20) and 4 16 (H-16) of 9 revealed that the
coupling constants were J;;,,=95Hz and J¢
=9.2 Hz Also, when the doublet signal at 61.31 (Me-21)
was 1rradiated, a NOE was observed with a 19%
enhancement of the intensity due to the signal at 50 89
(Me-18). On the basis of the above result, both dihedral
angles (0) between H-20 and H-17, and H-17 and H-16
were confirmed to be about 22° as shown in Fig 2.
Consequently, the absolute configurations of C-20 and
C-16 were assigned as ‘R’ and ‘B, respectively, and the
structure of 8 was established as AS-pregnene-
38,168,20(R)-triol which has been 1solated for the first

R' R? R’
Me 1 cym (4-1) 2-0-Ac-dig —OH dig (2-1) glc (6-1) glc
s 2 cym (4-1)2-0-Ac-dig - -OH dig (2-1) gle (6-1) glc
H—-OR" 3 cym (4- 1) dg —H dig (2-1) gle (6~1) gle
R 4 cym (4-1) 2-0-Ac-dig —H dig (2-1) gle (6-1) glc
5 H —oOH dig (2-1) gic (6-1) gle
6H e OH dig (2-1) gle (6-1) gle
7 H —H dig (2-1) gle (6-1) gle
8 H —OH H
. e e OH H
R'O
HO
Me Me
o 1I3R=H
o Q 14 R = Ac
MeO OMe
OR OMe

1173



1174

Me
H
H 0 .y
|
(0]
Acetone
T5OH
HO
8 \\\‘i&\&
v
(oN
Me Me
H ()\A
Me
(0]
005M H;804
15 min
ALO

time In addition, the molecular model showed that the
two hydroxyl groups at C-16 and C-20 of 8 le close
together, and 1t was presumed that they formed a hy-
drogen bond favourable for stability. In order to confirm
the existence of this bond, 9 was acetylated to afford 10,
and then 10 was hydrolysed with 0005 M H,SO, in
aqueous MeOH to yteld 11 The FT-IR spectrum of 11
(0003 M 1n CCl,) showed two absorption bands due to a
free hydroxyl group and an mtramolecular hydrogen
bond (3619 and 3567 cm ™~ ') The length of the hydrogen
bond was calculated as 198 A from the empirical equa-
tion presented by Kuhn [3, 4]

12 showed a molecular 1on peak at mjz 334 (M7,
C,,H;,0;) n its EIMS Its 'H and '*C NMR and MS
spectral data were similar to those of 8, but the NMR
spectral data due to C-16 (57762, d and 34 35, ddd, J
=78,68 and 1 8 Hz) and C-20 (67048 and 391, brq, J
=62 Hz) of 12 were different from those of 8 Because the
acetonide of 12 mvolving the two hydroxyl groups at C-
16 and C-20 could not be prepared 1n the usual way, the
configuration of C-16 was deduced to be ‘«” From the
above results, 12 had to be AS-pregnene-3f,162,20(5)-
triol This was confirmed by comparing the recorded
"H NMR spectrum with the reported one for this com-
pound [5, 6]
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The 'H and 1*C NMR spectral data of 1 and 2 showed
the presence of five anomeric proton and carbon signals
in the sugar moety, respectively Upon partial acid hy-
drolysis with 0025 M H,SO, m 50% aqueous MeOH,
both 1 and 2 gave 14 which had already been shown to
be methyl 2-O-acetyl-f-D-digitalopyranosyl(1 —4)-f-D-
cymaropyranoside by direct comparison with an auth-
entic sample [2]. along with § from 1 and 6 from 2 Also,
the physical and spectral data of § were 1dentical with
those of S-10 Since the '3C chemical shifts of 5 and 6 at
C-3 were shifted upfield (— 6 15 and —6 27 ppm) 1n com-
parison to those of 1 and 2, 14 was linked to the C-3
hydroxyl group of § and 6. 5 and 6 were further hydrol-
ysed with t M H,SO, mn 50% aqueous methanol to
furnish the aglycones 8 and 12, respectively, and, as
shown by TLC, D-digitalose and D-glucose From the
anomeric proton and carbon signals in the NMR spectra,
5 and 6 consisted of 1 mol of the aglycone and D-
digrtalose (6104 03, d, and 104.01, d), 64.62,d, J=80 Hz
and 8472, d. J=784Hz) and 2mol of D-glucose
(6104 28, d, 104.99, d and 105.29, d, 10548, d, 05 38, 547,
d, J=T78Hz and 6513, 536, d, J=77 Hz, respectively)
and these sugars were joined by f-glycosyl linkage as can
be seen from their coupling constants in Table 1

Both acetates of § and 6, which were prepared with
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acetic anhydride—pyridine in the usual way, in the EIMS
exhibited three fragment ion peaks due to O-acetylated
sugars at m/z 821 [glc(Ac),—glc(Ac);—dig(Ac)]t, 619
[gle(Ac),—gle(Ac);]7, 331 [gle(Ac),]* which revealed the
sequence of the sugar moiety The glycosylation shifts [7]
of § and 6 were observed at C-20 (+1268 and
+11.52 ppm), C-6 of one glucose (+678 and
+432ppm) [8] and C-2 of digitalose (+4.83 and
+5.03 ppm) [9] as shown by comparison of these signals
with the corresponding ones 1n their aglycones, methyl
glycopyranoside and methyl digitalopyranoside Conse-
quently, 5 and 6 were determined to be A’-pregnene-
38,168,20(R)-triol 20-0-B-D-glucopyranosyl (1—6)-8-D-
glucopyranosyl(1-—-2)-8-D-digitalopyranoside and AS-
pregnene-3p,160,20(S)-triol 20-0-p-D-glucopyranosyl
(1—6)-p-p-glucopyranosyl  (1-2)-8-D-digttalopyrano-
side, respectively. Further, based upon the above results,
1 was established as AS-pregnene-38,168,20(R)-tr1ol
3-0-[2,-O-acetyl-B-D-digitalopyranosyl (1-4)--D-
cymaropyranoside] 20-O-[ f-D-glucopyranosyl (1—6)-8-
D-glucopyranosyl (1-—2)-g-D-digitalopyranoside] which
is a new pregnene glycoside, and 2 as AS-pregnene-
38,164,20(S)-triol 3-0-[2-0-acetyl-B-D-digitalopyranosyl
(1-4)-B-D-cymaropyranoside] 20-0-[f-D-glucopyrano-
syl  (1-6)-f-D-glucopyranosyl  (1-2)-8-D-digitalo-
pyranoside] [10].

S-5 (3) and S-6 (4) gave molecular ion peaks as cation-
1zed cluster ions at m/z 1124 [M(C;,Hg00,;)+NH,]*
and 1166 [M(Cs6Hs,0,,)+NH,]", respectively, on
FABMS. As described in the previous paper [1], 3 and 4
were hydrolysed with acid to yield the same aglycone
which was confirmed as A3-pregnene-38,20(S)-diol, and,
as indicated by TLC, D-cymarose, D-digitalose and D-
glucose. The 'H and 3C NMR spectral data of 3 and 4
showed five anomeric proton and carbon signals due to
the sugar moiety, and were very similar except for a
methyl signal due to the acetyl group of 4 4 was hydro-
lysed with 0.2 M NaOH to yield 3. Upon above partial
acid hydrolysis, both 3 and 4 gave 7 along with 13 from
3 and 2-O-acetyl-B-D-digttalopyranosyl (1—4)-8-D-
cymaropyranoside (14) from 4 Since deacetylation of 14
with 0.2 M NaOH provided 13, the structure of 13 was
deduced to be methyl S-D-digitalopyranosyl(1—4)-8-D-
cymaropyranoside.

7 was further hydrolysed with 1t M H,SO, in 50%
aqueous MeOH to give A®-pregnene-38,20(S)-diol, D-
digitalose and D-glucose. Anomeric signals in the 'H and
I3C NMR spectra showed the presence of 1 mol each of
the aglycone and digitalose (6104.19, d, and 647, d, J
=7.8 Hz), and 2 mol of glucose (6104 40, d, 105 17 4, and
65.26,d, J=7.6 Hz; 537, d, J="7.8 Hz). The acetate of 7
in the EIMS showed the same three fragment 1on peaks
at m/z 821, 619 and 331 as shown by the acetates of 5 and
6. Therefore, 7 was deduced to be A’-pregnene-38,20(S)-
diol 20-0--D-glucopyranosyl(1—6)-f-D-glucopyranosy!
(1-2)-B-p-digitalopyranoside, whose structure was also
supported from the !3C NMR spectral data On the basis
of above observation, 3 was deduced to be A3-pregnene-
38,20 (S)-diol 3-O-[f-D-digitalopyranosyl (1—4)8-D-
cymaropyranoside]20-O-[ 8-D-glucopyranosyl  (1-6)-
B-D-glucopyranosyl(1 —2)-f-D-digitalopyranoside]
which is obtained from a natural source for the first time,
and 4 as A%-pregnene-38,20 (S)-diol 3-0-[2-0-acetyl-B-D-
digitalopyranosyl (1—4)-f-D-cymaropyranoside] 20-O-
[f-D-glucopyranosyl (1—6)-p-D-glucopyrano-
syl(1—2)-p-D-digitalopyranoside] [11].
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EXPERIMENTAL

General procedures Mps uncorr, 'H and '3C NMR: 400 and
100 6 MHz respectively with TMS as int standard, FABMS
JEOL JMS DX-303, SIMS and EIMS Hitachi M-80 mass
spectrometer

The following solvent systems were used for Kieselgel 60F 5,
(Merck) and ODS (Fupgel) TLC' solvent I CHCl,-MeOH
(24 1), I CHCl;-MeOH-H,0 (7 3-05), Il CHCl,-MeOH-
H,0 (25 17 3),1V MeOH-H,0 (3:2) Detection 10% H,SO,
spray and heating

Plant material The root barks of Periploca sepium used n this
expermment were purchased in China A small number of them
are kept 1n our laboratory The matenal was identified as P
sepium by Dr M Satake, Botanical garden director at Tsukuba
Medicinal Plant Research Station, National Institute of Hygs-
enic Science, Japan.

Extraction and isolation Extraction and isolation of S-4, S-5
(3) and S-6 (4) were described in a previous paper [1] S-4
(387 mg) was subjected to RP-18 CC with MeOH-H,0 (3 2) to
furnish S-4a (1, 147 mg) and S-4b (2, 161 mg) Repeated RP-8
(with MeOH-H,O0, 7 3) and RP-18 (with MeOH-H,0, (3 2))
CC of the CHC1,—MeOH (5.1) fraction obtained in an earlier
study [1] gave S-10 (5, 3 5 mg) 1, white powder, mp 182-184°,
[a]2° —1624° (MeOH, c12), FABMS m/z 1187
[M(C;cH,,0,5)+Na]* and 1203 (M+K]* 2, white powder,
mp 185-187°, [a]2° —27 16° (MeOH, ¢ 0 3), FABMS mjz, 1187
[M(Cs6Hg,0,5)+Na]™ and 1203 [M+K]* 3, white powder,
mp 175-177°, [«J3° —2522° (EtOH; ¢ 14), SIMS m/z. 1124
[M(Cs4H,0,,)+ NH,]*. 4, white powder, mp 181-183°, [«]3°
—2290° (EtOH, ¢04), SIMS m/z 1148 [M(C;5cH,,0,,)
+NH,]" 5, white powder, mp 167-169°, [«]2° —2 6° (MeOH;
¢ 02), FABMS m/z 819 [M(C;,H,,0,3)+H]", 842 [M+Na
+H]* and 857 [M +K]*

Partial acid hydrolysis of 1-4 Each sample (50 mg) was hy-
drolysed with 0025 M H,SO, in 50% aq MeOH (3 ml) under
reflux for 20 min at 80° The reaction mixture was diluted with
H,O (10 ml) and the MeOH evapd in vacuo at room temp The
resitdue was partitioned between H,O and CHCl, The CHCl,
extract was concentrated and chromatographed on silica gel
with EtOAc to give 13 from 3, and 14 from 1, 2 and 4 The aq
layer was extracted with n-BuOH, and then the BuOH extract
was purified by means of RP-18 CC with solvent IV to give §
(21.5 mg) from 1, 6 (23 mg) from 2, 7 (21 mg) from 3 and 4
respectively

§ was 1dentical with S-10 6, white powder, mp 179- 182°,
[2]3° — 38 68° (MeOH, ¢ 0 2), FABMS m/z 819 [M(C,0H,,0,5)
+H]*, 842 [M+Na+H]* and 857 [M+K]* 7, white pow-
der, mp 238-240°, [«]3° —275° (MeOH, c02). 13, colourless
needles, mp 115-117°, [«]3° + 18 18° (CHCl,, ¢ 0.1) 'HNMR
(CDCl,) 6132(3H,d,J =63 Hz,cym-6), 1 35(3H, d, J=6 5 Hz,
dig-6), 159 (1H, dg, J=135, 91 Hz, cym-2a), 216 (1H, ddd, J
=135, 6.2, 2.2 Hz, cym-2b), 320 (1H, dd, J =9 5, 3 4 Hz, dig-3),
3.34 (1H, dd, J =92, 3.0 Hz, cym-4), 3 44, 3 47 (3H, s, respective-
ly, cym-1 and 3-OMe), 3 52 (3H, s, dig-3-OMe), 359 (1H, dd, J
=65,11Hz dig-5),371(1H,dd, J =9 5,79 Hz, dig-2), 3 81 (1H,
dd, J=60, 30 Hz, cym-3), 384 (1H, dd, J=34, 11 Hz, dig-4),
397 (14, dd, J=92, 6 3 Hz, cym-5), 430 (1H, d, J = 79 Hz,
dig-1), 466 (1H, dd, J=9 1, 22 Hz, cym-1)

14 1s described 1n a previous paper [2] Deacetylation of 4 and
14 A soln of erther 4 (10 mg) or 14 (46 mg) n 0.2 M NaOH
(1 5 ml) was warmed at 50° for 2 hr with stiring under N, gas
The reaction mixture was neutrahzed with Amberlite IR-120
and concentrated in vacuo to give the crude product 3 from 4
and colourless needles of 13 from 14 The product 3 was purified
by RP-18 CC with solvent I1I
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Table 1 '"H NMR spectral data for S-4a (1), S-4b (2), S-5 (3), S-6 (4)

8 12
H (CDCl,) 5 1 (CDCHy)
3H 35tm 353m
6 H 535m 533m 533m 535m
16 H 4 50 ddd 435 ddd
(J=78,55, (J=78,68,
23 Hz) 22 Hz)
18 Me 089 04 096 0695
19 Me 102« 104« 101s 100
20 H 413dg 425 br 425 br 391 brg
(J=62.36Hz) (J=62Hz)
21 Me 131d 167d 167d 127d
(/=62Hz) (J=62Hz) J=61Hz) (J=62Hz)
3 cym
1H 526 dd
(J=96,17Hz)
6 Me 147d
(/=63 Hz
OMe 341
dig
1-H 473d
(J=%0Hz)
2-H 584 dd
(J=80. 10 Hz)
6 Me 157d
(/=64 Hz)
OMe 353
20 dig
I H 4624 463d
{J=80Hz) (J=80Hz)
2H 492dd 493 dd
(J=80 97Hz) (J=80,96Hz)
6 Me 146 d 145d
(J=63Hz) (/=63 Hz)
OMe 352 352
gle
1H 538d 537d
(J=78 Hz) (J=78Hz)
glc’
1H 547d 546d
(/=78 Hz) (/=78 Hz)

Acetylation of 5, 6 and 7 was performed with Ac,0-C,H N
(12 hr, room temp ) 1n the usual way The EIMS of each acetate
showed characteristic fragments at m/z 821, 619, 331

Acid hydrolysis of S, 6 and 7 Each sample (20 mg) was refluxed
with 1 5M H,80, 1n 50% ag MeOH (2ml) for 1 Shr on a
water bath The reaction mixture was diluted with H,O (10 ml)
and extracted with CHCI; The CHCl, extract was purified by
silica gel CC with solvent I to afford about 6 mg of compounds
8, 12 and A’-pregnene-38,20(S)-diol [ 1], respectively The aq
layer was neutralized with Amberlite TRA-94 and evapd to
dryness i vacuo Each sample showed the presence of p-digital-
ose and D-glucose on silica gel TLC (solvent I and III)

8. white powder. 217-219°, [«J3® —1579° (EtOH, ¢ 01),

EIMS m/z 334 [M™, C,;H,,0,) 12, white powder, 222-224",
[«]3° - 602" (MeOH, ¢ 01), EIMS m’z 334 [M*, C,;H;,0,)

Acetonide formation from 8 p-TsOH (5 mg) was added to a
soln of 8 (15mg) in Me,CO (3 ml) and the mixture refluxed
overmight The reaction muixture was poured into H,O and
extracted with Et,0 The Ft,O layer was washed with satd
NaHCO, soln, dried with dry Na, SO, and concd to yield 9 as a
sohd "HNMR (CDCl;) 6090 (3H, s, Me-18), 103 (3H, s, Me-
19), 1 20 (3H. d, J =62 Hz, Me-21). 351 (1H, m. H-3). 385 (1H,
dq, J=95,62Hz H-20), 416 (IH. ddd. /=95,92, | 8 Hz. H-
16), 536 (1H, m. H-6), 1 32 (6H.s. > C(Me),), '*C NMR (CDCl,)
43730(t. C-1),32 14 (1. C-2), 71 78 (d. C-3). 42 35 (1, C-4), 141 95
(s, C-5), 121 42(d, C-6) 31 70 (¢, C-7),31 14 (d, C-8). 50 22 (d, C-9),
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and related compounds (400 MHz, C;D;N, TMS as it standard)

6 2 7 3 4
527Tm 524m 540m 535m 536m
0.67s 064s 0.67s 0645 066s
103s 0.96 s 102s 093s 095s
383 br 380 br 375brq 376 brq 376 brq
(J=6.2Hz) (J=63Hz) (J=65Hz)
161d 159d 161d 158d 160d
(J=60Hz) (J=65Hz) (J=62Hz) (/=63 Hz) (J=65Hz)
526dd 529 dd 528 dd
(J=9.6,16Hz) (J=96,17Hz) (J=96,1.6Hz)
1.46 d 156d 147d
(J=63Hz) (J=63Hz) (/=625 Hz)
342s 350s 342
476d 472d 474d
(J=80Hz) (J=78Hz) (J=80Hz)
583dd 584dd
/=80, 10Hz) (/=8.0, 10 Hz)
157d 165d 1.584d
(J=65Hz) (J=63Hz) (J=65Hz)
353s 355s 353s
472d 474d 469d 4.67d 469d
(J=78Hz) (J=75Hz) (J=78Hz) (/=78 Hz) (J=78Hz)
478 br 478 br 486dd 484 dd 487 dd
(J=78,97Hz) (J=78,96Hz) (J=79,97Hz)
153d 153d 149 d 147d 1494
(J=63Hz) (J=63Hz) (J=64Hz) (J=64Hz) (/=64 Hz)
358s 3595 351s 3565 352s
513d S51td 526d 525d 527d
(J=77Hz) (J=77Hz) (J=76Hz) (J=78Hz) (J=76 Hz)
536d 535d 537d 536d 537d
(J=76Hz) (J=76 Hz) (J=78Hz) (J=78 Hz) (J=78 Hz)

36 78 (s, C-10), 2061 (7, C-11), 3973 (¢, C-12), 41 52 (s, C-13),
5289 (d, C-14), 3730 (1, C-15), 7066 (d, C-16), 64.48 (d, C-17),
14 88 (g, C-18), 1946 (g, C-19), 77 62 (d, C-20), 21 48 (g, C-21),
2401, 2498 (g, > C(Me),, respectively)

Acetylation of 9 Acetylation of 9 (5 mg) with Ac,0-CsH;N
was carried out 1n the usual way to furmsh 10 '3*CNMR
(CDCl,) 63702 (t, C-1),29 72 (t, C-2), 7390 (d, C-3), 38 13 (¢, C-
4), 14090 (s, C-5), 12233 (d, C-6), 3210 (t, C-7), 3093 (d, C-8),
5011 (d, C-9), 36 74 (s, C-10), 20 54 (r, C-11), 39 65 (1, C-12), 40 71
(s, C-13), 5279 (d, C-14), 32 91 (¢, C-15), 70.63 (d, C-16), 60 79 (d,
C-17), 14 85 (g, C-18), 19 35 (g, C-19), 64 45 (d, C-20), 21 46 (g, C-
21), 2398, 2495 (g, >C(Me),), 99.81 (s, >C(Me),), 21 46 (g, Ac-
Me), 170 38 (5, Ac-CO)

Preparation of 11 from 10 10 (5 mg) was refluxed with 005 M
H,S0, 1n 50% aq MeOH (1 ml) for 14 min at 60° The reaction
mixture was treated as usual way to yield 11 '"H NMR (CDCl,)
40.89 (3H, 5, Me-18), 1 03 (3H, 5, Me-19), 1 31 3H, d, J=62 Hz,
Me-21), 203 (3H, s, Ac), 413 (1H, brgq, J=6.2 Hz, H-20, 4 50
(1H, ddd, J =78, 5.5, 22 Hz, H-16), 4 59 (1H, m, H-3), 538 (1H,
m, H-6), 13C NMR (CDCl;) §36.98 (t, C-1), 29 72 (¢, C-2), 7391
(d, C-3),38 12 (1, C-4), 141 95 (s, C-5), 122 33 (d, C-6), 3187 (¢, C-
7), 31.09 (d, C-8), 5024 (d, C-9), 3562 (s, C-10), 20.53 {t, C-11),
3922 (1, C-12), 4110 (s, C-13), 5424 (d, C-14), 3562 (t, C-15),
7319 (d, C-16), 6304 (d, C-17), 1396 (¢, C-18), 19 32 (g, C-19),
66 69 (d, C-20), 23 64 (g, C-21), 21 42 (g, Ac-Me), 170 55 (s, Ac-
CO)
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Table 2 '*CNMR spectral data for aglycone moseties of S-4a (1), S-4b (2). S-5 (3), S-6 (4) and related compounds (100 6 MHz,
CsH N, TMS as int standard)

8 12

C 8 (CDCly) 5 1 12 (CDCly) 6 2 7 3 4

1 3777 3726 3772 3737 3776 3717 3765 3735 3776 3750 3745
2 3221 3169 3229 3034 3218 3124 3216 3035 3261 3037 3033
3 7125 7179 7128 7743 7126 7174 7120 7747 7123 7779 7778
4 43 48 4233 4350 3935 43 54 4231 43 49 3937 4347 3941 3932
5 14200 14088 14177 14065 14206 14076 14160 14051 14177 14074 14067
6 12007 12143 12133 12200 12112 12151 12148 12222 12131 12198 12206
7 3261 3190 3265 3220 3266 3165 3264 3211 3217 214 3214
8 31 46 3115 3173 3156 3156 3165 3150 3136 3192 3183 3160
9 50 56 5016 5037 50 25 50 60 5006 49 99 49 88 5042 50 36 50 31
10 3777 36 60 3693 36 89 3700 3645 3688 36 89 36 86 36.90 3668
1 2092 20 62 2098 2085 2076 20 40 2092 2085 2012 2105 2104
12 3957 3930 3974 3962 3923 3878 3943 3937 3915 3907 3905
13 4130 4112 4128 4118 4268 4240 4295 4237 4255 4152 4150
14 54 59 5433 5441 5427 5454 5401 5364 5354 5807 5806 5803
15 36 51 3567 3570 3562 3567 3471 3582 3507 2692 26 86 2690
16 7292 7323 70 96 7090 7705 7762 7727 7723 2442 2445 2445
17 6374 6307 6279 6270 6824 6748 68 48 68 46 56 63 56 63 56 58
18 1423 1398 1371 1362 1397 1378 1396 1389 1263 1262 1260
19 1957 19 44 19 59 1937 1962 1942 19 60 19 43 19 56 19 40 19 40
20 6593 6671 7939 7937 6942 7048 8200 8194 8168 8172 817t
21 2407 2365 216 213 2449 2395 2375 M7 2317 319 2320

Table 3 '3C NMR spectral data for sugar moiettes of S-4a (1), S-4b (2), S-5 (3), $-6 (4) and related compounds (100 6 MHz CH N,

TMS as int standard)

13

C 5 1 6 2 7 3 4 (CDCiy) 14
3 cym
1 96 30 96.24 96 22 96 23 9898 99 00
2 3714 3719 3714 3712 3544 3584
3 7743 77 31 77 41 77 36 76 37 7749
4 8421 8422 83 51 8421 83 66 8290
5 68 80 68 84 70 66 6878 68 21 6911
6 18 51 18 54 18 81 1849 17 88 1827
OMe 5862 58 68 5863 5862 58 31 5807
dig
1 103 56 103 56 106 80 103 56 102 47 106 39
2 7148 7158 70 84 7140 70 88 70 46
3 8230 8233 8479 8227 81 56 8445
4 67 86 68 46 69 41 6779 68 00 6807
5 7142 71 46 7 7140 70 34 7083
6 1712 1716 17 30 1713 16 39 1694
OMe 5652 56 58 5723 5649 5734 56 87
OAc 169 67 169 71 169 68 169 37

21.10 2115 211 20 88
20 dig
1 104 03 104 01 104 01 104 01 104 19 104 18 104 20
2 7553 7556 7573 7572 76 21 76 21 7622
3 8548 8542 8567 8564 8538 8539 8538
4 68 54 68 45 69 08 69 07 68 36 6843 68 34
5 7t 56 7176 71 60 71 58 7219 7220 7216
6 17 36 1731 1728 1726 1732 17 30 1733
OMe 5675 56 70 5715 5716 56 67 5723 56 63
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Table 3 continued
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13
C 5 1 6 2 7 3 4 (CDCl,) 14
glc
1 104 28 104 27 105.29 10529 104 40 104 40 104 44
2 7516 7512 74 51 74 50 7523 7524 75.21
3 7773 7770 7727 7731 7771 7776 7778
4 7210 7201 70 11 70.11 7123 7117 7140
5 77.66 7757 76 80 7674 7728 77 41 7728
6 69 78 6975 67 32 6724 69 95 69 98 69 95
gle
1 10499 104.97 10548 105 48 10517 10518 10520
2 74.95 7497 7497 7495 7545 7545 7548
3 78 29 78 28 78 25 7823 78 19 78 19 7822
4 7210 7201 7105 7103 7190 71 90 7188
5 78 65 78 59 78.56 78 54 78 19 78 19 78 22
6 6304 6299 6274 6272 6294 6295 6292
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