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Abstract-Ten glycosldes named bouceroslde-ANC, -ADC, -ANO, -ADO, -BNO, -BDO, -BNC, -BDC, -CNO and 
-CNC were Isolated from Boucerosza aucherwma and their structures deduced on the basis of the chemical and spectral 
evidence. The absolute configuration of cymarose, which was obtamed by acidic hydrolyses of seven of the glycosldes, 
was determined by means of HPLC analysis of its carbamoyl derlvatlve on a choral column as D cymarose 

_ 

INTRODUCTION 

In our continuing studies on the plants of Asclepladaceae 
family, a large number of C/D cis-pregnane glycosldes 
were Isolated [l] Mltsuhashl and his co-workers [2] 
isolated two C/D cls-pregnanes, boucerm and dlhydro- 
boucerm, from Bouceroszu aucherlana and m a previous 
paper [3], we described the lsolatlon of four glycosldes 
named bouceroslde AI, AII, BI and BII from this plant 
Recently, two pregnane glycosldes named caratuberslde 
A and caratuberslde B [4] were isolated from Caralluma 
tuberculata, a synonym of B aucheruzna by Ahmad et al 
[4] In this paper we report the lsolatlon and structural 
elucldatlon of 10 glycosldes designated as bouceroslde- 
ANC (I), ADC (2), -ANO (3), -ADO (4), -BNO (5), -BDO 
(6), -BNC (7), -BDC (8), -CNO (9), and -CNC (10) from the 
less polar glycoslde fraction of B aucherumu. The absol- 
ute configuration of cymarose was determined by usmg a 
choral HPLC column [S] comparison with the authentic 
sample 

RESCLTS AND DISCUSSION 

A crude glycoslde mixture was obtamed from the 
chloroform-soluble portion of the methanol extract from 
the dried aerial part of B auchermna From the less polar 
fractions of this crude glycoslde, 10 glycosldes were 
separated by means of normal and reversed phase gel, 
especially effective was silver mtrate Impregnated silica 
gel for separating the A” and 5a-H types of aglycones. 

Bouceroslde-ANC (I) had the molecular formula 
C,,H,,O,, on the basis of ion peaks at m/z 927 [M 
+ Na]+ and 943 [M + K]+ m Its field-desorptlon mass 
spectrum (FDMS) The 500 MHz ‘H NMR spectrum of 1 
showed methyl signals of Its aglycone moiety at 60 81 
(3H, s, 19-H), 1 23 (3H, d, J = 6 4 Hz, 21-H), and 1 38 (3H, 
s, 18-H) and esterified methine proton at 4 72 (lH, dd, J 
= 12 2, 4 4 Hz). The presence of a benzoyl ester was 
suggested from the UV maximum (229 nm), aromatic 

*Part 71 m the series ‘Studies on the Constituents of Asclepia- 

daceae Plant’ For part 70 see ref [3]. 

tAuthor to whom correspondence should be addressed 

proton signals at 67 44 (2H, t, .I = 7 3 Hz), 7 56 (lH, t, J 
= 7 3 Hz), and 8.05 (2H, d, J = 7 3 Hz) and the aromatic 
carbon signals (Table 1) Three anomerlc protons at 64 59 
(lH, d, J = 8 3 Hz), 4 77 and 4 83 (each lH, dd, J = 9 8, 
2.0 Hz) and anomerlc carbon signals at 696 1, 100 4, and 
104 1 were observed The P-lmkage of each sugar was 
revealed by the couplmg constants of the respective 
anomerlc protons m the ‘H NMR spectrum From Its 
’ 3C NMR spectrum (Table 2), compound 1 contamed 
two glycosdated cymaropyranosyl and a terminal 6- 
deoxy-3-O-methyl-allopyranosyl moletles, Judging from 
comparison of the chemical shifts with those of known 
asclepladaceous glycosldes. In Its 13C NMR spectrum. 
partial relaxation Fourier-transform (PRFT) measure- 
ment [6, 71 of 1 showed that 6-deoxy-3-0-methyl-allose 
was the terminal sugar On mild acidic hydrolysis of 1, an 
aglycone (ll), cymarose (12), and a blase (13) were 
obtained. The aglycone (11) had the molecular formula 
C,,H,,O, on the basis of ion peak at m/z 456 (M’) m Its 
FDMS From its ‘H and 13CNMR spectra, 11 was 
suggested to be 12-0-benzoyl dlhydroboucerm, a pre- 
vlously reported compound [3] The NOE experiments 
supported the stereochemistry at C-17 and C-20 posltlons 
deduced from 13C NMR chemical shifts [8] Compound 
12 was identified by spectral data and TLC comparison 
with the authentic sample The blase (13) was identified as 
asclepoblose (6-deoxy-3-O-methyl-[j-D-allopyranosyl- 
(1 -+ 4)-D-cymarose) [9-l l] by specific rotation, 
13C NMR spectrum (Table 3), and behavior on TLC As 
glycosldatlon shifts [12, 133 were observed at the C-2 
(-2.3), C-3 (+ 6.2), and C-4 (-4.2) posltlons of 1, the 
sugar moiety was linked to the C-3 hydroxyl group of the 
aglycone Thus, 1 was deduced to be 12-0-benzoyl dlhy- 
drobouccnn 3-O-6-deoxy-3-O-methyl-P-D-allopyranosyl- 
(1 + 4)-fi-D-cymaropyranosyl-( 1 + 4)-~-D-CytIIarOpyratI- 

oslde 
Bouceroslde-ADC (2) had the molecular formula 

C,gH,,O,, on the basis of an ion peak at m/z 925 [M 
+ Na]’ m its FDMS. Compound 2 had the same sugar 
chain as 1 from Its ‘H and 13CNMR spectra, and 6- 
deoxy-3-0-methyl-allose was confirmed as the terminal 
sugar by PRFT measurement On mild acidic hydrolysis, 
2 gave 12-14. The former two compounds were ldentlfied 

229 
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p 7_6 

62 

-c 
1 -0 21 /” 

3 4 

R’ R’ 

2 Ra H 

4 Rb H 
6 Rb AC 
a Ra AC 

:: 
AC CM&- 

* 1 

Table 1 lJC NMR chemical shifts of the dglycone moletIes of l-4 nnd thclr Cjglyu~nes 1 I and 14 
_-__ ___-----.~--_. .--__--- 

c 1 3 I1 2 

1 37 3 

2 300(-23) 

3 767(+62) 
4 350(-42) 

5 44 7 

6 29 7” 

7 28 2” 

8 404 

9 46 7 

10 36 I 
11 27 0” 

12 79 x 

13 53 4 

14 x5 0 

15 32 8 

16 26 5b 

17 s3 1 

18 115 

19 122 

20 70 8 

21 23 6 

1’ 166 7 

2’ 1317 

3’ 1300 

4 1289 

5’ 133 2 

6’ 1289 

I’ 130 0 

37 3 37 6 37 5 
300(-23) 32 3 30 3 ( -- 2 2) 

766 (+6 1) 70 5 774 (+h?) 

349(-43) 39 2 393 (-401 

44 6 45 1 1397 

29 2” 29 2” 1224 

28 2” 28 3” 77 8” 

40 3 404 36 9 
46 7 46 7 43 9 

36 1 36 1 37 5 

27 2h 27 lb 26 I” 

79 7 79 9 79 3 

53 4 53 4 53 3 

84 9 850 85 1 

32 9 32 8 33 4 

26 6b 266” 264 

53 1 53 I 53 I 

II 5 11 6 II 5 

12 1 123 195 

70 8 70 x 709 

23 8 23 7 23 7 

1667 1667 1667 
1316 1317 131 6 

1300 130 0 1300 

1288 128 9 128 9 

1333 1333 133 3 
128 8 12x 9 128 9 

1300 1300 1300 

bbalue (ppm) from Internal TMS m pyrxime-d, 
’ “Values m each column may be Interchangeable 

( ), (;iyLoslddtlon shifts 

4 
_._~.___ 

37 3 

303( 32) 
774(-th?) 

?93(- 40) 

I30 7 

122 5 

?7 8* 

37 0 

34 0 

37 6 

26 7’ 

79 3 

53 4 

85 2 

33 4 

x4 

51 I 
II 5 
19s 

?O 9 

23 7 

1667 

I11 6 
130 1 

12x9 

1313 
12x9 

130 I 

by TLC comparison with the authentic samples The (hr 5), and 140 6 and 122.0. respectlkcly Moreover the 19- 
molecular formula of 14 was established as C,,H,,O, by methyl signal at (50 80 m the 11 W‘I\ jhlftcd to lower field 
Its high-resolution mass spectrum (HRMS) which was at IO1 m the spectrum of 14 Thus, compound 14 was 
two mass umts less than that of 11 In addltlon to the assumed to be the A5 derlvatlvc of 11. I?-O-bcnroyl 
presence of a benzoyl group (67.45, 7 57, and 8 06), boucerm [3J GlyLo\ldatmn shifts of the aglycone cat bon 
olefimc proton and carbon signals were observed at 65 44 signals uere observed dt the C-2. C-7 and (‘-4 positrons 
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CH,O OH OCH, OCHz 

Rb Hob,Oa 

CHJO OH OCH, 

CH, 

A- 
OkOH 

Ho)-/ 
octi, 

12 rJ-cymarose 

.&hk&OH hh_&ho~ 
HO 

CH,O OH OCH, CH,O OH 

13 asclepobwxe 16 pachyblose 

Table 3, “C‘NMR chemul shifts of 13 and 16 

---_______ -- 
13 16 

cym- I 92 5 ok- 1 914 

2 38 5 2 37 6 

3 78 5 3 77 6 

4 83 8 4 840 

5 69 3 5 67 4 

6 18 6” 6 189” 
3-OMe 58 4 3-OMe 57 2 

allo-l 1042 allo- I 1022 

2 73 0 2 73 3 

3 x39 3 840 

4 744 4 74 6 

5 70 I 5 709 
6 18 9” 6 19 2” 

3-OMe 62 1 3-OMe 62 0 

hvalue (ppm) from Internal TMS m pyndme-d, 

cym. jkymaropyranose ale, /j-oleandropyrdnose 

~110. 6-deoxy-3-O-methyl-jkdlopyranose 
“Value m each column may he Intcrchangcdble 

(Table 1) Therefore, the structure of 2 was deduced to 
be 12-0-benzoy! houcertn 3-O-6-deoxy-?-0-methyl-P-D- 
allopyranosyl-( 1 --f 4)-/~-D-cymar opyranosyl-( 1 --t 4)-/?-D- 
cymaropyranostde 

Boucerostde-BNO (5) had the molecular formula 
C, ,H7R0, 6 on the basis of elemental analysis and FD- 
MS (m,‘z 969 [M + Na] + and 946 CM] -) The 500 MHz 
‘H NMR spectrum of 5 showed methyl stgnals of tts 
aglycone motety at (5080 (3H, S, 19-H) 1 12 (3H, d, J 
= 6 3 Hz. 21-H). 1 14 (3H,s, 18-H) and 193 (3H, \ Y-H), 

and two esrertlied methtne protons at ii 4 76 (1 II, <Id, J 
= 12 2,4 4 Hz!. and 4 87 (IH, dy, .I = 9 4,h 3 HO. More- 
over, tive aromatic proton stgnals at (i7 44. 7 56 and 8 09 
were observed From the ‘%? NMR spectrum (Table 4), 
the two esters were suggested as benzoyl and ace!y! 
Three anomeric proton signals at 64 48 (1 H. rid, .I == Y 8. 
2.0 &)+479(tH,d,.l= 78 H7) and4 86 (!H_rld,.l -9 8. 
2 0 Hz), and anomertc carbon stgnals at o 96 0 and iwo 
101.9 were observed Thus, compound 5 was also supgest- 
ed to be a trtglycostde composed of terminal h-dcoxy-3- 
0-methyl-allose, 12 and oleandrose from the 1 ‘C NMR 
chemical shifts On mtld actdtc hydrolqsts of 5, an ‘tgly- 
cone (15), 12 and a btose (16) were obtatned C’otnpound 
12 was identified by TLC compartson utth the authenttc 
sample The btose (16) was tdenttlied as pachybtose 
[6-deoxy-3-0-methyl-/j-r>-al!op)ranoscl-(I --4)-/j-r)-ol-ed- 
ndrose] [9. i4j by speck m:alrclrr, ! ‘i‘ U M R \ptx‘tl lilTI 
(Table 3) and behavtour on TLC The aglycone (151 was 
suggested to be 12-O-benloyl-20-O-acetyl dthydrohou- 
certn [3], whtch was isolated from thtx plant. hq ‘H ,tnd 
t3C NMR spectra (Table 41 Though the posttton of the 
two esters had been determtned by chemlcai mrthods, 
long-range selective proton decoupltng (LSPD) measure- 
ment [l 5-l 71 of 15 gave the same concluston (!-I:! I ) in 
pysy-r&ne-u’,, iiihcfl the priri0ir b,rgiiA ai 3 S 14 (1 Z- Ei j ++ Jb 

Irradiated. the carbonyl carbon stgnal of the benfoyl ‘11 
(5166 7 sharpened and the extent of the stgna! \plttttng 
was decreased stmultaneously When the proton stg~tl ‘tt 
65 42 (20-H) was trradtated. the carbon41 carbon stgnal of 
the acety! at (5 170 2 sharpened and the extent of the stgnal 
splttttng was decreased .4s the glycostdatton \htfts nl the 
aglycone carbon signals were ohserled at C-2 ( - 2 3). ~‘-3 
(+ 6 t) and C-4 ( -- 4 0). the sugar moiety K as ilt&eLi ttr tire 

C-3 hydroxy! group of the aglycone PRFT mc‘tsttrcment 
of 5 confirmed that 6-deoxy-3-O-tnethgl-~tll~)s~ w&t\ the 
terminal sugar Thus compound 5 u as determmed ‘I\ !I- 
0-benzoyl-20-0-acety! dthydroboucerm 3-O-6-deoxq-3- 
0-methyl-b-D-allopyranosyl-(1 -9 4)-/i-I>-o!eandt opl rd- 
noayl-(1 + 4)-j-D-cymaropyranostde 

Boucerostde-BDO (6) had the molecular fottnula 
C,, H,,O, 6 on the basis of the parent ton peak at ~1, ; 944 
(M ‘) tn its FDMS On mtld act&c hydrolysts of 6, an 
aglycone (17), 12 and 16 were obtained The latter two 
compounds were tdenttfied by TLC’ cotnpartson &tth the 
authentic samples In the ‘HNMR spectrum of 17 tn 
addttton to the benzoyl group at ri 7 45,7 57 and X 1 I, and 
the acetyl group at ?I 1.97. an olefintc proton stgnal at 
85 44 was observed From tts 1 ‘C NMR spectrum (Table 
4), compound 17 was deduced to be 12-0-bett/oyl-20-O- 
acetyl boucertn [3] PRFT measurement of6 <howed that 
6-deoxy-3-O-methyl-allose was the terminal sugar Thus 
compound 6 was deduced to be I’-0-benzoql-JO-O- 
acety! boucertn 3-O-6-deoxy-3-0-methg!-/I’-n-,tllopyr:tno- 
syl-( 1 + 4)-B-n-oleandropyranosyl-( 1 + -1)-/j-n-cymnro- 
pyranoside 

Boucerostde-AN0 (3) and -ADO (4) had the molecular 
formulae C,,H,,O, 5 and C,gH,,O,,. respecttvely 
From their 13CNMR spectra (Table 7). both glycostdes 
have Rb type sugar chatn, and 6-deoxy-3-O-methyl-allose 
was confirmed as the termtna! sugar by PRFT measurc- 
ment. On mtld actdtc hydrolysts. compound 3 gave I1 13, 
and 4 gave 14, 12 and 16 respecttvely Compounds 11 13 
and 16 were tdenttfied by TLC compartson Mtth the 
authentic samples The glycostdatton shifts here observed 
at the C-2. C-3 and C-4 postttons of each aglvconc (T‘tble 
1) Thus, compound 3 waq deduced to he !2-R-hentoy! 
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Table 4 13C NMR chemical shifts of aglycone moleties of 5,6, and 7, and their aglycones 

15 and 17 

C 5 7 15 6 17 

1 37 3 37 2 37 5 37 6 37 5 

2 300 (-2.3) 300 (-23) 32 3 30.3 (-22) 325 

3 766(+61) 766(+61) 70 5 77.2(+61) 71 1 

4 348 (-43) 348 (-43) 39 1 39.1 (-4.2) 43 3 

5 44 6 44 5 450 1397 140 I 

6 29 1” 29 1” 29 2” 122 8 122 5 

7 28 1” 28 1” 28 2” 211 27 8 

8 40.8 409 409 37 6 37.6 

9 46 5 46 5 46 6 43 9 43 8 

10 36 1 360 36 1 376 315 

11 26.gb 26 8b 26 9” 26 7” 26 la 

12 19 7 79 8 19 7 79 6 79 3 

13 52 5 52 5 52 5 52 3 524 

14 85 5 856 85 6 85 7 85 8 

15 32 2 322 32 3 32 7 32 5 

16 25 9b 26 Ob 26 Ob 25 5” 25 6” 

17 50 7 50 7 50 7 50 6 50 7 

18 10 3 10 3 10 3 103 10 2 

19 12 1 12 1 12 3 194 19 4 

20 73 9 74.0 740 740 73 9 

21 193 194 194 19.4 194 

1’ 1667 1667 1667 1666 166 7 

2’ 131 6 131 7 1317 1316 131 6 

3’ 130 1 130 1 130 1 1300 130 1 

4 128 9 128 9 128 9 128 9 1289 

5’ 1334 133 3 133 4 1334 1334 

6’ 1289 1289 128 9 1289 1289 

7’ 130 1 130 1 130 1 1300 130 1 

1” 1702 1703 1702 1702 1702 
2” 21 6 216 21 6 21 6 21 6 

Gvalue (ppm) from Internal TMS m pyrldme-d, 

a bValues m each column may be Interchangeable. 

( ). Glycosldatlon shifts 

Fig 1 
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dlhydroboucerm 3-0-6-deoxy-3-O-methyl_B-D-allopyra- 
nosyl-( 1 + 4)-b-D-oleandropyranosyl-( 1 + 4)-P-D-cyma- 
ropyranoslde, and compound 4 to be 12-0-benzoyl 
boucerin 3-O-6-deoxy-3-O-methyl-/?-D-allopyranosyl- 
(1 --t 4)-b-D-oleandropyranosyl-( 1 + 4)-fi-D-cymaropyra- 
noslde 

Table 5 I %I NMR chemical shifts of aglycone moletIes 

of 9 and 10, and their aglycone 18 

c 9 10 18 

Bouceroslde-BNC (7) had the same molecular formula 
C5,H780,6 as 5 on the basis of Ion peak at m/z 969 [M 
+Na]* m Its FDMS From Its 13CNMR spectrum 
(Tables 2 and 4), compound 7 contained 16 as the 
aglycone moiety and an Ra type sugar chain PRFT 
measurement of 7 indicated that 6-deoxy-3-O-methyl- 
allose was the terminal sugar. On mild acidic hydrolysis, 7 
gave 16, 12 and 13. which were identified by TLC 
comparison with the authentic samples The glycosld- 
atlon shifts of the aglycone carbons were observed at C-2 
(- 2 3), C-3 (+ 6 1) and C-4 (-4.3) Thus compound 7 
was deduced to be 12-0-benzoyl-20-0-acetyi dihydro- 
boucerm 3-O-6-deoxy-3-O-methyl-P-D-allopyranosyl- 
(I -+4)-/~-r>-cymaropyranosyl-(l~4)-/I-D-cymaropyrano- 
sldc 

Boucerosrde-BDC (8) had the molecular formula 
C,, H,,O 1 b on the basis of elemental analysis and its fast 
atom bombardment mass spectrum (FABMS) (m/z 967 
[M + Na] _ The 500 MHz ‘H NMR spectrum of 8 exhi- 
bited methyl signals of the aglycone moiety at 6 1 00 (3H, 
s, 19-H), 1 14(3H, d,.l=63 Hz, 21-H), 1 17(3H,s, 18-H) 
and 1 97 (31-I, s, 2”-H) and two esterlfied methme protons 
at6481(1H,dd.J=122,44Hz,12-H)and4.91(1H,dq, 
J = 9 7, 6 3 Hz, 20-H). The presence of a benzoyl group 
was suggested from the UV maximum (230 nm) and five 
aromatic protons at 67 4.5 (2H, t, J = 7 3 Hz), 7 58 (IH, t, 
J = 7 3 Hz) and 8.11 (2H, d, J = 7 3 Hz) In addltlon, an 
olefimc proton signal was seen at 65 44 (brs) Three 
anomerlc ploton signals at 64 59 (lH, d, J = 7.8 Hz), 4 76 
and 4 85 (each lH, dd, J = 9.8, 2 0 Hz) and methoxy 
methyl signals at 63.42, 3 45 and 3 66 (each 3H, s) were 
shown m Its ‘H NMR spectrum On mild acidic hydroly- 
SIS, compound 8 gave 17, 12 and 13, which were identified 
by TLC comparison with the authentic samples Thus, 
compound 8 was presumed to be 12-0-benzoyl-20-0- 
acetyl bouccrm 3-0-6-deoxy-3-O-methyl-P_D-allopyrano- 
syl-( 1~4)-/1-I~-cymaropyranosyl-( 1-4)~/I-D-cymaropyra- 
noslde 

1 316 

2 300 (-22) 

3 767(+63) 

4 349 (-4 1) 

5 44 7 

6 29 1” 

7 28 1” 

8 404 

9 46 6 

10 36 I 
II 26 9” 

12 79 0 

13 53 0 

14 85 7 

IS 32 2 

16 25 Sh 

17 50 4 

18 103 

19 1’ I 

20 74 8 

21 19 6 

1 1661; 

1 
/I 166 1 

2 1318 

2” 1317 

3’ 130 1 

3” 1299 

4 129 1 

4” 1285 

5’ 1334 

5” 133 0 

6’ 129 1 
6” 12x x 
7’ 130 1 
7” 1299 

37 3 318 

301(-21) 322 

765(+61) 704 

348 (-42) 390 

44 6 44 7 

29 2” 29 1” 

28 2” 2x 1” 

40 5 40 5 

46 5 46 5 

36 1 360 

26 9” 26 9h 

79 0 7x 9 
52 9 52 8 

85 I 85 7 
32 1 32 2 
25 6” 25 5h 

50 3 50 2 

103 103 

12 0 12 1 

74 9 74 8 

I9 1 19 6 

106 8 1667 

lb6 1 1660 

131 7 1317 

131 6 131 I 
1302 130 1 
1300 1298 
I?‘) 1 129 1 
1289 1288 

133 5 1334 

1311 1334 

I29 I 129 I 
1288 1288 
1302 130 1 
1300 129X 

nvalue (ppm) from Internal TMS m pyrxzhne-d, 

“Values m each column mdy be mterchangedblc 

( ), Glycobldatlon shifts 

Bouceroslde-CNO (9) and -CNC (10) had the same 
molecular formula C,,Hs,O,, From their 13CNMR 
spectra (Table 2 and 5), they contam the same aglycone 
moiety as boucerogenm II (18) [3], but differ from one 
another m the sugar moiety On mild acidic hydrolysis, 

compound 9 gave l&l2 and 16, while 10 gave l&l2 and 
13 Thus, compound 9 was deduced to be boucerogemn 11 
3-O-6-deoxy-3-O-methyl-p-D-allopyranosyl-( l--+4)-P-D- 
oleandropyranosyl-( 1 + 4)-fi-D-cymaropyranoside, and 
10 to be boucerogemn II 3-O-6-deoxy-3-O-methyl-p-D- 
allopyranosyl-(1 -+ 4)-[j-D-cymaropyranosyl-( 1--)4)-/?-D- 
cymaropyranoslde 

The chlrahty of cymarose, which was obtained by 
acidic hydrolyses of glycosldes I,>7 and 9, was deduced 
to be D-berles by means of HPLC, using a choral column 
(SIJMIPAX OA-4100) [S]. 

pyrldme-d, soln UV spectra were obtamed tn EtOH IR spectra 
were recorded m CHCI, CC were carrled out on Wakogel C-100 

and C-200 for normal phase, and Lobdr column LlChroprep 

RP-8 (4G63 ktm) for reversed phdse HPLC dnalyses were 

performed with d Waters A-4000 pump and 440 absorbance 

detector at 254 nm usmg SUMIPAX OA-4100 (5~1, 44 mm Ed 
x 25 cm) (Sumltomo Chemical Co Ltd) TLC wds carned out on 
a precodted plate Kleaelgel 60 FZsl, Merck with the followmg 
solvent systems K,,, MeOWCHCI, (I 9), R,,. hesane Me,CO 
(1 I), R,,, H,O-MeOH-CHCI, (1 3 15, lower layer), R,,, 

Me,CO-Et,0 (1 3) Abbrev1atjon.s used for sugars m tlus sec- 

tlon are as follows cym cymarose. ale. oleandrose, allo. 6-dcoxy- 

3-O-methyl-allose 

EYPERIMENT4L 

Plum mater& Boucrrow uuchrrrrrna used m this research was 

collected and Identified by Prof N A Quazllbnsh of Peshawdr 
Unlverslty, Paklstdn 

Mps uncorr ‘H NMR spectra were run at 270 and 500 MHz Extractron and rsolutron Dried and powdered aerial parts of B 
with TMS d\ the mt standard m CDCI, or pyndme-d, soln, 
‘jCNMR qxctra were performed at 67 5 and 225 MHz In 

auchermna (420 g) were extracted with MeOH and coned to gave 

an extract (38 g) winch WLLS re-extracted with CHCI, The CHCI, 
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soluble fraction was drssolved m CHCl, (80 ml) and the soln 

poured mto hexane (1700 ml) The msoluble portion correspond- 

ed to a crude glycostde mrxture (10 9 g) which was chromato- 

graphed on Wakogel C-100 (100 g) with solvents of mcreasmg 
polarity from 0 to 30% MeOHCHCl, mto 6 fracttons Fractton 

2 (3 74 g) eluated wtth 2 5% MeOH m CHCI, was rechromato- 

graphed on Wakogel C-200 with 2% MeOH-CHCl, to separate 

fraction 2-2 (1 68 g, a mixture of 510) and fraction 

2-3 (1.47 g, a mixture of l-4) Rechromatography of the fracbon 
2-3 on sthca gel wtth 2 5% MeOH-CHCl, and mcreasmg 

polarrty from hexane-Me,CO (2 1) to hexane-Me,CO (1 2), 
and then on reversed-phase gel wtth H,O-MeOH (3 17) to 

separate fraction A (155 6 mg 1 and 2) and fractton B (100 8 mg 

3 and 4) Fraction A and B were each chromatographed on 

AgNO,-sthca gel wtth hexane-Me,CO (2 1 and 3 2) to afford 

glycosrdes, 1 (34 2 mg), 2 (45 0 mg), 3 (19 4 mg) and 4 (22 5 mg), 

respecttvely Rechromatography of fraction 2-2 on sthca gel with 

4% MeOH in CHCI, and hexane-Me,CO (1 1 and 3.2), and 

then on reversed-phase gel with H,O-MeOH (3.17 and 1 4) to 

separate fraction C (176 6 mg 5 and 6), fraction D (65 2 mg 7 
and 8) and fractron E (76 7 mg 9 and 10) Each of fraction C, D 

and E was chromatographed on AgNO,-srhca gel with 

hexane-Me&O (5:2) to afford the followmg glycostdes 5 

(65 3 mg) and 6 (30 0 mg) from fractton C, 7 (15 7 mg) and 8 

(5.2 mg) from fraction D, 9 (25 5 mg) and 10 (70mg) from 

fraction E 

R, value 1 (R, ,; 0 56, R,,, 0 42), 2 (RI,, 0 56, R,,, 0 42), 3 (RI>, 
0.56, R,,; 042), 4(R,,,O56, R,,,O42), 5(R,,, 070, R,,, 048), 6 

(R,,; 0.70, R,,, 0 48), 7 (Rf,, 0 70, R,,, 0 40 8 (RI>, 0 70, R,,, 
0 48), 9 (R,,, 0 74, R,,, 0.50), 10 (RI,, 0 74, R,,; 0.50). 

Bouceroslde-ANC (1) Amorphous powder; mp 138 5-142 5” 

[alo - 3.2” (CHCl,, c 1 02) UV &$r’ nm (log E). 281 (2 95), 278 

(3 07), 229 (4 12) IR v~‘j~” cm -’ 3400, 1710, 1600, 1580, 1275. 
FDMS m/z 943 [M+K]+, 927 [M +Na]’ ‘HNMR 

(500 MHz, CDCl,) 60 81 (3H, s, 19-H), 122 (3H, d, J = 6 3 Hz, 
21-H). 1.38 (3H, s, 18-H), 3 42, 3 44, 3.66 (each 3H, s, 3-OMe of 

sugar motety), 4 59 (lH, d, J = 8 3 Hz allo-l-H), 4 72 (lH, dd, J 
=122,44Hz, 12-H),477,4.86(each lH,dd,J=98,20Hz, 

cym-l-H), 7.44(2H, t, J = 7 3 Hz, 4,6,-H), 7.56 (lH, t, J = 7 3 Hz, 

S-H), 8 05 (2H, d, J = 7 3 Hz, 3’,7’-H) “C NMR spectrum see 

Tables 1 and 2 

Acldlc hydrolysis of 1 A soln of 1 (28 0 mg) m MeOH (6 ml) 

was treated wrth 0 1 M H,SO, (2 ml), and the mixture kept at ca 

60” for 30 min, then Hz0 (6 ml) was added and whole coned to 

6 ml. The soln was warmed at 60” for further 30 mm, then the 

soln was extracted with Et,0 (15 ml). The Et20 layer was 

washed wrth 5% NaHCO, (10 ml) and satd NaCl(l0 ml), then 

evapd to give a syrup, whrch was chromatographed on sthca gel 

wrth hexane-Me&O (2 1) to afford 11 (4 4 mg). Compound 11 
(R/,, 0.51, R,,, 0 51), an amorphous powder, mp 128 5-133.5” 
[alo- 32” (CHCl,, c 0 30) UV I kz” nm (log E) 281 (3 05), 273 

(3.16), 229 (4 24) IR Y~!:‘J cm -r 3400, 1710, 1600, 1580, 1275 

FD-MS m/z 456 [M] +. ‘H NMR (500 MHz, CDCl,) 60.83 (3H, 

s, 19-H), 1.23 (3H, d, 5=68 Hz, 21-H), 1.39 (3H, s, l&H), 361 

(lH, m, 3-H), 3 83 (lH, dq, J = 8 4, 6.3 Hz, 20-H) 4 72 (lH, dd, J 

= 12.2,4.4 Hz, 12-H), 7 45 (2H, t, J = 7 8 Hz, 4,6-H), 7 57 (lH, t, 
J = 7 8 Hz, 5’-H), 8 06 (2H, d, J = 7 8 Hz, 3’,7’-H) ‘% NMR: see 
Table 1 The aq. layer was neutralized with satd Ba(OH), The 

ppt was filtered off and the soln evapd to grve a mixture of 12 

and 13 The sugar mixture (12 and 13) was chromatographed on 

sihca gel wrth H,O-MeOH-CHCl, (1 3 18 (v/v), lower layer) to 

separate 12 (1 5 mg) and 13 (2 0 mg) Compound 12 (R,,; 0.46, 

R,,; 0 41); mp 67.0-71.0” FDMS m/z 162 [M]’ Compound 13 

(R,,, 0 31, R,,; 0 45); [alo + 29 8” (H,O, c 0 20) FDMS m/z 322 
(M+). 13C NMR see Table 3. 

Absolute conjiguratlon ofcymarose (12). A soln of 12 (10 mg) m 

MeOH (2 ml) was allowed to react with Amberhte IR-120 (H+) 

at room temp. for 1 hr and then warmed at 60” for 5 mm. After 

removal of the resm by filtratton, the reactton mtxture was evapd 

to give a mixture of methyl cymarosrdes The product was 
dtssolved m dry toluene (0.5 ml) and allowed to react wrth 3,5- 

dmltrophenyhsocyanate (ca 2 mg) m the presence of dry pyrrdme 

(0.05 ml) at 60” for 1 hr, then the solvent was evapd off to afford a 
mixture of carbamates. Purtficatron of the mixture was carrted 

out by preparatrve TLC [solvent: hexane-EtOAc (2 l)], to 

collect bands wtth R, 0.25 and 0 38 to yield carbamate mtxtures 

The combmed mtxtures were analysed by a chual HPLC 

column SUMIPAX OA-4100 (5p, 44 mm 1 d x 25 cm), mobde 

phase hexane-EtOH (40 1) flow rate 1 ml/mm, momtored by 

absorption at 254 nm 

The other cymaroses obtamed from >7 and 9, a mixture of 

carbamates was prepared and analysed as descrrbed above 

Boucerostde-ADC (2) Amorphous powder, mp 132 (t135.5”, 

[alo- 12.5” (CHCI,, c 1.00) UV A::” nm (log E) 282 (2 98), 278 
(3 08), 233 (4.14). IR Y~~?~ cm -I. 3450, 1700, 1600, 1580, 1280, 

FDMS: m/z 941 [M + K]+, 925 [M +Na]+ ‘HNMR 

(500 MHz, CDCl,). 6 1.01 (3H, s, 19-H), 1 22, 1 26, 1 28 (each 3H, 

d, J = 6.3 Hz, 6-H of sugar morety), 1 25 (3H, d, J = 6 8 Hz. 21-H) 
1.41 (3H, s, 18-H), 3 42, 3.45, 3 66 (each 3H, s, 3-OMe of sugar 

moiety), 4 59 (lH, d, .I = 7 8 Hz, allo-l-H), 4 76,4 86 (each lH, dd, 
J=98, 20Hz, cym-l-H), 4.77 (lH, dd, 5=122, 44Hz, 12-H), 
5 44 (lH, br s, 6-H), 7.45 (2H, t, J = 7 3 Hz, 4,6-H), 7 57 (lH, t, J 

= 7.3 Hz, S-H), 8 06 (2H, d, J = 7 3 Hz, 3’,7’-H) “C NMk see 
Tables 1 and 2 

Acidtc hydrolysis of 2 A soln of 2 (32.0 mg) m MeOH (6 ml) 

was allowed to react m the same way as 1, and the products 

separated to provide 14 (10 8 mg), 12 (10 mg) and 13 (3.5 mg) 14 

(R,,, 0.51, Rfz; 0 51), an amorphous powder, mp 140 O-144 O”, 

[aIn - 46.4” (CHCl,, c 1.08). UV A Ez” nm (log E). 282 (2 90), 275 

(2.96), 230 (3 92) IR v~~p3 cm -’ 3400, 1715, 1600, 1585, 1270 

EIMS m/z 454 [Ml’, 436 [M-H,O]+, 418 [M-H,O]+, 

332 [M-CeHsCOOH]‘, 105 [C,H,CO, base peak]+, 77 

[C,H,]’ HREIMS: Calcd for C,,H,,O,. 454.6094, Found 

454.2718 ‘H NMR (SO0 MHg CDCl,) 6 103 (3H, s, t9-H), 125 

(3H, d, J = 6 8 Hz, 21-H), 141 (3H, s, 18-H), 3 54 (lH, m, 3-H), 

3.85(1H,dq,J=96,64Hz,20-H),478(1H,dd,J=122,44Hz, 

12-H), 5.44 (lH, brs, 6-H), 7.45 (2H, t, J = 7 3 Hz, 4’,6’-H), 7 58 
(lH, t, 5=73 Hz, S-H), 8.08 (2H, d, .I = 7.3 Hz, 3’,7’-H) 

‘sCNMR see Table 1 

Bouceroslde-AN0 (3) Amorphous powder, mp 113.5-l 16 o”, 

[a& - 12.4” (CHCl,, c 102) UV 122” nm (log E) 282 (2.95), 274 

(3 05), 230 (4 12) IR vgy!.ct3 cm -r 3400, 1710, 1600, 1580, 1275 

FDMS. m/z 927 [M + Na]+. ‘H NMR (500 MHz, CDCl,) 60 82 

(3H, s, 19-H), 1.22 (3H, d, J = 6.8 Hz, 21-H), 1.37 (3H, s, 18-H), 

3 38,3 44,3.66 (each 3H, s, 3-OMe of sugar moiety), 4 47 (lH, dd, 
J = 9 8, 2.0 Hz, ole-l-H), 4 72 (lH, dd, J = 12.2, 44 Hz, 12-H), 
4 79 (lH, d, J = 7.8 Hz, allo-l-H), 4 86 (lH, dd, .I = 9.8, 2 0 Hz, 

cym-l-H), 7.44 (2H, t, J = 7 3 Hz, 46-H) 7.56 (lH, t, J = 7.3 Hz, 

5’-H), 8 05 (lH, d, J = 7 3 Hz, 3’,7’-H) ‘sC NMR see Tables 1 

and 2 
Actdlc hydrolyses of3. A soln of 3 (15 2 mg) m MeOH (6 ml) 

was allowed to react m the same way as 1, and products were 

separated to provide 11 (2 0 mg), 12 (10 mg) and 16 (1 7 mg) 

Bouceroszde-ADO (4). Amorphous powder; mp 107 5-l 11 o”, 

[a& - 118” (CHCl,, c 103) UV A:$” nm (log E) 282 (2.87), 275 

(297), 230 (3 90) IRvztF’3 cm-r 3400, 1710, 1600, 1580, 1270 

FDMS m/z 925 [M + Na]+. ‘H NMR (500 MHz, CDCl,) 6 101 

(3H, s, 19-H), 1.23, 124, 126 x 2 (each 3H, d, J = 6 3 Hz, 21-H 

and 6-H ofsugar morety), 1.41 (3H, s, 18-H), 3 38,3.45,3 66 (each 
3H, s, 3-OMe of sugar morety), 4 47 (lH, dd, J = 9.8,2 0 HZ, allo- 

l-H), 476 (lH, dd, J= 122, 4.4Hz, 12-H), 486 (lH, dd, J=9, 

1.5 Hz, cym-l-H), 5 44 (lH, br s, 6-H), 7 45 (2H, t, J = 7 8 Hz, 4, 
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6’-H), 7 57 (lH, t, J = 7 8 Hz, 5,-H), 8 06 (ZH, d, J = 7 8 Hz, 3’, 

7’-H) “CNMR see Tables 1 and 2 

Acldrc hydrolysis of4 A soln of 4 (12 1 mg) m MeOH (6 ml) 

was allowed to react m the same way as 1, and products were 

separated to provide 14 (2 5 mg), 12 (1 1 mg) and 16 (1 9 mg) 

Eouceroude-EN0 (5) Amorphous powder, mp 133 5-137 o”, 

[r&+24- (CHCI,, c 102) (Found, C. 6268, H, 8 25 

CS,H,,O,, 3.‘2H,O reqmred C, 6469, H, 8 24) UV izz” nm 

(log E) 281 (2 79), 275 (2 90), 230 (3 97) IR Y zyF’3 cm- ’ 3400, 
1710, 1600, 1580, 1275 FDMS m/z 946 (M+), 969 [M +Na]+ 

‘H NMR (500 MHz, CDCI,). B 0 80 (3H, s, 19-H), 1 12 (3H, d, J 
= 6 3 Hz, 2 I-H), 1 14 (3H, s, 18-H), 1 23 (3H, d, J = 6 3 Hz, 6-H of 

sugar moiety), 1 26 (6H, d, J = 6 3 HL, 6-H of sugar moiety), 1 93 

(3H, F, 2”-H), 3 39.3 42,3 66 (each 3H, ~,3-OMe of sugar moiety), 

3 55,3 56.3 87 (each 1 H, dq, J = 9 4,6 3 Hz, 5-H of sugar moiety), 
448 (IH, dd, J=98, 20Hz, ole-1-H). 476 (lH, dd, J=l22, 

44Hz. 12-H).479 (IH,d, J=78 HZ, allo-l-H),486(lH,dd,J 
= 9 8,2 0 Hz, cym-l-H), 4 87 (lH, dq, J = 9 4,6 3 Hz, 20-H), 7.44 

(2H, t, J = 7 3 Hz, 4’,6’-H), 7 56 (1 H, t, J = 7 3 Hz, 5,-H), 8 09 (2H, 

d. J = 7 3 Hz, 3,.7,-H) ‘% NMR see Tables 2 and 4 
Acrdlc hydrolysis of 5. A soln of 5 (47 1 mg) m MeOH (6 ml) 

was allowed to react In the same way as 1, and the products sepd 

to provide 15 (22 6 mg), 12 (3 1 mg) and 16 (5 0 mg) Compound 

15 (RI,, 0 61. R,,, 0 52). amorphous powder, mp 118 5-123 o”, 

[a],, + 8 0‘ (CHCl,, c 0 50) LJV E.zz*’ nm (log 8) 281 (2 73), 275 

(277), 229 (3 83) Irving” cm-’ 3400, 1715, 1600, 1580. 1275 

FDMS m:~498(M’) ‘HNMR(270 MHz,CDCl,) 6082(3H,s, 

19-Hj.1 12(3H,d,J=62Hz.21-H),1 15(3H,s.l8-H),l94(3H, 

s,2”-H),361 (lH,m,3-H),476(1H,dd,J= 122,44Hz, 12-H), 

4 88 (lH, dq. J = 9,6 2 Hz, 20-H), 7 45 (2H, t, J = 7 3 Hz, 4’,6’-H), 

7 58 (IH, t, J = 7 3 Hz, 5,-H), 8 10 (2H. d, J = 7 3 Hz, 3’,7’-Hz), 

(270 MHz, pyrldme) 6 0 82 (3H, s, 19-H), I 16 (3H, d, J = 6 Hz. 

21-H), 1 50(3H &18-H).200(3H, Y. 2”-H), 3 83(1H,m,3-H), 5 12 

(lH,dd,J=t22,44Hz.l2-H),542(1H,dq,J=94,6Hz.20-H), 

7 54 (ZH, t, .I = 7 0 Hr, 4’,6’-H), 7 62 (1 H, t, J = 7 0 Hz. 5,-H), 8 44 

(2H, d, J = 7 0 Hz, 3’,7’-H) Compound 16 [a]n -- 10 0“ (H,O, L 

047), FDMS m/z 322 [M’], “C NMR see Table 3 

Boucerostde-BDO (6) Amorphous powder, mp 135 5-139 O”, 

[a&- 210’ (CHCl,, c 105) UV I !$z” nm (log r) 278 (3 04), 272 
(3 161, 230 (4 17) IR v$,!:‘~ cm 1 3400, 1710, 1600, 1580, 1275 

FDMS m/z 944 [M’] ‘H NMR (500 MHz, CDCl,) S 100 (3H, 

s, 19-H), 1 13 (3H, d, .I =6 3 Hz, 21-H). 1 17 (3H, <, 18-H), 123 

(3H, d, J = 6 3 Hz. 6-H of sugar moletl), 1 26 (6H, d, J = 6 3 Hz, 

6-H of sugar moiety). 1 97 (3H. s, 2”-H), 3 39, 3 45. 3 66 (each 3H, 

(, 3-OMe of sugar moiety), 3 87 (1 H, dq. .I = 9 8, 6 3 Hz, 5-H of 

sugar moiety), 4 48 (1 H, dd, J = 9 8,2 0 Hz. ole- I-H), 4 79 (1 H, dd, 
.1=78Hz.a110-I-H),480(lH,dd,J=122,44Hz. 12-H).486 

(lH,dd,J=9,1 5Hz.cym-1-H),49l(lH,dy.J=98,63Hz,20- 

HI, 5 44(1H, hr s. 6-H), 745 (2H, 1. J = 7 3 Hz,4’,6’-H), 7 57 (lH, 

t, J = 7 3 Hz. 5,-H), 8 11 (2H, d, .I = 7 3 Hr 3’ 7,-H) “C NMR 
see Tables 2 and 4 

ilctdtc hydrolyus of6 A soln of 6 (36 5 mg) rn MeOH (6 ml) 

was allowed to react m the same way as 1. and the products sepd 

to provide 17 (8 2 mg), 12 (2 0 mg) and 16 (4 2 mg) Compound 17 

(RI,, 0 61, R,,, 0 52). amorphous powder. mp 1200-123 5’ [al,, 

- 10 3” (CHCl,, c 0 311 UV i.zz” nm (log t) 281 (268). 274 
(3 OI), 228 (4 14) IR vale” cm -’ 3400, 1715, 1600, 1580, 1275 

EIMS m/:496 [M’]. 374,314 296,105 [C,H,C’O, base peak]+ 

‘H NMR (270 MHz, CDCl,) 5 1 01 (3H, 5, 19-H), 1 13 (3H, d, J 
=62Hz,21-HJ. 118(3H.s, 18-H), 198(3H,s,2”-H),353(1H,m, 
3-H). 481 (lH, dd. J=l2, 44Hz, 12-H), 491 (lH, dq, J=9, 
6 2 HL, 20-H), 5 43 (lH, hr (,6-H), 7 45 (2H, 1, J = 7 3 Hz, 4,6,-H), 
7 59 (lH, 1. J = 7 3 Hz. 5,-H), 8 11 (2H. d. J :- 7 3 Hz, 3’,7’-H) 

“C NMR see Table 4 

Boucerovde-BNC (7) Amorphous powder, mp 138 5-141 O”, 

[rln+ 18 5 (c HCI,, c 103) UV i;::,‘:” nm (log r) 281 (2 69). 274 

(3.04), 230 (4 14) IR v”_:” cm-’ 3400, 1715, 1600, 1580, 1275 
FDMS m/z 946 [Ml’, 969 [M +Na]+ ‘HNMR (500 MHz. 

CDCI,) SO 80 (3H, s. 19-H), 1 12 (3H, d, J = 6.3 Hz, 21-H), 1 14 
(3H, s, 18-H), 1 22,127,1.28 (each 3H, d, J = 6 3 Hz, 6-H of sugar 

moiety), 1 92 (3H, s, 2”-H), 3 42. 3 44, 3 66 (each 3H, s, 3-OMe of 

sugar moiety), 4 59 (lH, d J = 7.8 Ht. ailo-l-H), 4 76 (lH, dd, J 

=122,44Hz, 12-H),477,485(edch lH.dd,J=98.20Hz, 

cym-l-H), 488 (lH, dq. .I = 9 2. 6 3 Hz. 20-H). 744 (2H, t, J 
= 7 8 Hz, 4’,6’-H), 7 57 (lH, t, J: 18 Hz, 5,-H). 8 09 (2H, d, J 
= 7 8 Hz, 3’,7’-H) 13C NMR see Tables 2 and 4 

Aadx hydrolysn of 7 A soln of 7 (15 1 mg) m MeOH (6 ml) 

was allowed to react m the same way as 1, and the products were 

separated to provide 15 (3 1 mg), 12 (1 1 mg) and 13 (2 5 mg) 

Bouceroslde-BDC (8) Amorphour powder. mp 103 5--106 O”, 

[a& + 2 1” (CHCI,. c 032) (Found C. 61 18, H. 797 

C51H760,6 3/2H,O reqmred C, 64 89, H, 8 11) UV i:E” nm 
(log t) 281 (257). 274 (265), 230 (3 75) IR v~~~‘;cn-’ 3400, 

1715. 1600, 1580, 1280 FABMS m/c967 [M+Na]+ ‘HNMR 

(500 MHz, CDCI,) (5 100 (3H. s. 19-H), 1 14 (3H, d, J = 6 3 Hz, 
21-H), l 17 (3H, s, 18-H), 1 22, 1 27. 128 (each 3H, d. J = 6 3 Hz, 

6-H of sugar moiety). 1 97 (3H. 7.2 ‘-H). 3 42. 3 45, 3 66 (each 3H, 

s, 3-OMe of sugar moletql, 3 85, 3 91 (each IH, dq. J = 9 3, 
6 3 Hz, 5-H of sugar moiety), 4 59 (lH, d, J = 7 8 Hz. allo-l-H), 

476 (lH, dd, J-98, 20Hr, ole-I-HI, 481 (IH, dd, J= 122, 
44Hz,12-H),485(1H.dd.J=9.15Hz,cym-1-H),491(1H,dq, 

J = 9 7,6 3 Hz, 20-H). 5 44 (1H. hr y. 6-H), 7 45 (2H. 1, J = 7 3 Hz, 

4’,6’-H), 758 (lH, t, J=73 Hz. 5’-H), 8 11 (2H. d, J=73 Hz. 

3’,7’-H) 

Ac ldrc hydrolyw of 8 A soln of 8 (1 4 mg) m MeOH (3 ml) was 

allowed to react m the same way ds 1. and the products (17. 12 

and 13) were ldentlhed by TLC comparison with the duthentlc 

samples 

Bouceroslde-CNO (9) Amorphous powder. mp 143 5--147 O’, 

[a&- 7 5‘ (CHCl,, c 0 96) UV I !,,E” nm (log E) 282 (3 40), 275 

(3 46), 228 (4 60) IR \~~~~“ cm ’ 3400. 1715, 1600, 1580, 1275 
FDMS m/i 1031 [M+Na]-. 1008 [M]’ ‘H NMR (500 MHz, 

CDCl,) 6078 (3H, s. 19-H), 1 15 (3H, s, IX-H), 1 23 (3H, d, J 
= 6 3 Hz, 21-H), 3 38, 3 44, 3 66 (each 3H, s, 3-OMc of sugar 

moiety). 3 55, 3 87 (each 1H. dq, J = 9 8. 6 3 Hz, 5-H of sugar 

moiety), 447 (1H. dd, J=9X, 20~7, ole-I-H), 479 (lH, d, J 
=78 Hz,allo-t-H),485(lH,dd.J==98,20Hz,cym-l-H).491 

(lH,dd,J=l22,44Hz.t2-H~.525(1H,dq,J=98,63Hz,20- 
H), 7 21,7 44 (each 2H, t, .I = 7 8 Hz, 4’,6’ and 4”,6’‘-H), 7 48,7 61 

(each 1 H, t, J = 7 8 Hz, 5 and 5”-H), 7 83, 8 06 (each 2H, d, J 
= 7 8 Hz, 3’,7’ and 3” 7”-H) 13C NMR see Tables 2 and 5 

Actdlc hydrolyses of9 A so111 of 9 (20 3 mg) m MeOH (6 ml) 

was allowed lo react m the same way as 1, and the products sepd 

to provrde 18 (6 5 mg), 12, (1 C mgi and 16 (3 6 mg) Compound 

18 CR,,, 065. R,,, 0 58) amorphous powder, mp 133 5-137 5”, 

[r]n- 5 7’ (CHCI,, c 0 65) UV i k:” nm (log t) 281 (3 151, 278 

(3 23), 260 (3 26), 256 (3 35), 229 (4 35) IR v~~~‘~ cm- ’ 3400. 

1715,160O. 1580.1275 EIMS m/:438 [M -C,H,COOH] + 316 

[438-C,H,COOH], 298 [316- fI,O]. 105 LC,H,CO, base 

peak]+ ‘H NMR (270 MHz. CDCI,) h0 79 (3H. s, 19-H). 1 16 

(3H, 5. 18-H), 123c3H.d. J=63Hz.21-HI. 360(lH,m, 3-H), 

493(lH,dd,J=l22,44H7.12-H),526(1H,dy..l=9X,h3Hz. 
20-H). 7 21, 7 45 (each 2H, t, .I = 7 7 Hz, 4’,h’ and 4”.6”-H). 7 50, 

7 65 (each IH, t, J = 7 7 Hz, 5’ and 5”-H). 7 84.8 06 (each 2H, d, J 
= 7 7 Hz, 3’.7’ and 3”,7’ -H) 13C NMR see Table 5 

b’oucero~tde-CNC (10) Amorphous powder, mp 114 b-1 17 5”, 

[aID + 8” (CHCI,. c 0 60) IJV i 2:” nm (log c) 281 (3 53), 273 
(3.601, 228 (465) IR v~~;6’.Cl’cm-’ 3400, 1715. 1610, 1590, 1280 

FABMS m:~ 1031 [M+Na], ‘HNMR (270 MHz, CDCI,) 

00 78 (3H, s, 19-H), 1 14 (3H. F, 18-H), 1 22 (3H, d, J = 8 0 Hz, 21- 

H), 3 42,3 44,3 66 (each 3H, \.3-OMe of sugar moiety), 3 84 3 91 

(each 1H, dq, J = 9 8. 6 Hz. 5-H of sugar moiety). 4 59 (1 H, d, .I 
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= 8 Hz, allo-l-H), 4 76, 4.85 (lH, dd, J = 9.5, 2.0 Hz, cym-l-H), 

4.91 (lH, dd, J = 12,4 Hz, 12-H), 5.25 (lH, dq,J = 10,6.4 Hz, 20- 
H), 7 24,7.45 (each 2H, t, J = 8 Hz, 4’,6’ and 4”,6”-H), 7 48,7 62 

(each lH, t, J = 8 Hz, 5’ and 5”-H), 7 83, 8.06 (each 2H, d, J 
= 8 Hz, 3’,7’ and 3”,7”-H) 13C NMR: see Tables 2 and 5. 

Au&c hydrolysrs of 10. A soln of 10 (1 8 mg) m MeOH (6 ml) 

was allowed to react m the same way as 1, and products (l&l2 

and 13) were ldentdied by TLC comparison with the authentic 

samples 
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