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Abstract-Two new lrldold glucosldes, 5-hydroxycampenoslde and cachmeside I, were isolated together wnh 
tecomoslde from leaves of Camps chmensu and their structures were elucidated The absolute stereochemistry of S- 
hydroxycampenoslde has been established by X-ray analysis, and the structural correlation between 5-hydroxy- 
campenoslde and tecomoslde has been determined by spectral and chemical expenments 

INTRODUCrION 

From methanol extract of the leaves of Campsls chrnensts 
Voss , we isolated two new Indold glucosldes, campsiside 
(1) [l] and 5-hydroxycampaslde (2) [l] Further examm- 
atlon of the methanol extract led to the isolation of new 
IrldoId glucosldes, campenoslde (3), %hydroxycampe- 
nosIde (4), and cachmeslde I (5) together with tecomoslde 
(6) [2, 31 The structural elucldatlons of campenostde (3) 
and 5-hydroxycampenoslde (4) have been reported earlier 
[4] This paper describes details of the isolation and 
stereostructural elucldatlon of 5-hydroxycampenoslde 
(4), tecomoslde (6) and cachmeslde I (5) 

RESULTS AND DISCUSSION 

The methanol extract of fresh leaves of C chlnensls was 
chromatographed on charcoalCehte 535 (1 1) with 
methanol and methanol-acetone (1 1) as solvents The 
mmal methanol eluate gave a yellow powder of a mixture 
of several components SIhca gel column chromato- 
graphy, and preparative TLC of the mixture led to the 
lsolatlon of tecomoslde (6) and cachmeslde I(5), together 
with campenoslde (3) [4], 5-hydroxycampenosrde (4) [4], 
campslslde (1) [1] and 5-hydroxycampslslde (2) [1] 

5-Hydroxycampenoslde (4), C2sHs001 lr mp 191-192”, 
wasasstgned structure 4 (but not the absolute stereochem- 
istry) with a formyl group at C-4, a trans-cmnamyl ester 
group at C-7, and a methyl group at C-8 on the basis of the 
IR, ‘H NMR and 13C NMR spectra (see Tables 1 and 2) 
and the data reported previously [4] Acid hydrolysis of 4 
and methanolysls of the pen&O-methyl ether (7), pre- 
pared by treatment of 4 with methyl lodlde-sllver oxide 
[S], gave glucose and Its penta-O-methylated compound, 
respectively The presence of a &~-glucose moiety m 4 
was shown by the anomerlc proton signal at 64 63 (d, J 
= 7 5 Hz) m its ‘H NMR spectrum Acetylatlon of 4 wuh 
acetic anhydride-pyndme gave a tetraacetate (S), 
C3sH3,,015, mp 176179”, which showed a hydroxyl 
absorption (3560 cm- ‘) m tts IR spectrum The hydroxyl 

*To whom correspondence should be addressed 

group was located at C-5 smce the downfield changes m 
shifts for C-5 (40 80 ppm), C-6 (7 21 ppm) and C-9 
(8 55 ppm) compared with those of 3 (see Table 2) The 
conformatlon of the cyclopentane ring and the configur- 
ations of H-l, H-7, H-8 and H-9 m 4 were determined by 
extensive ‘H NMR and “C NMR studies (see Tables 1,2 
and 3) For example, Irradlatlon of the H-8 signal 
converted the H-9 signal (dd, J = 12 0 and 2 0 Hz) to a 
doublet (J = 2 0 Hz), the H-7 slgnal (m) to a double- 
doublet (J = 2 0 and 6 0 Hz), and the H-10 signal (d, J 
= 7 0 Hz) to a smglet Irradlatlon of the H-9 signal 
deformed the H-8 signal and caused the H-l signal (d, J 

= 2 0 Hz) to collapse to a singlet Furthermore, nradlat- 
mg the H-10 signal indicated the NOE increment m both 
the H-l and H-9 slgnal shown m Scheme 1 On the basis of 
the assumption that H-9 has the usual /3-configuration, 
the configuratIons for the methyl group at C-8 and for H-l 
would be b and a, respectively In the ’ %Z NMR spectra of 
4and8,theC-lOslgnals[4 612 52,8 61270]andtheC-9 
signals [4 653 71,8 653 701 suggest all as-relatlonshlps 
between the B-methyl group at C-8 and the oxygen at C-7, 
and the proton at C-9 as shown m refs [6] and [7] From 
these results, the structure of 5-hydroxycampenoslde was 
established as 4 Companson of the couphng constants of 
H-6, H-7, H-8 and H-9 in 4 with the calculated values m 
Table 3 indicates that the cyclopentane ring has the ’ V or 
Vs form (see Scheme 1) m 4, as well as m 9 and 10 [S] 

Next, we isolated an lndold glucoslde (6), [a], 
- 123 5”, as a hygroscoplc powder from C chtnenszs 
Acetylatlon of 6 with acetlc anhydride-pyndme gave us 
pen&acetate (Ilk C26H34015r mp 122-123”, [alo 
- 79 1” The ‘H NMR data (see Tables 1 and 3) for 6 were 
similar to those for 4, except for the H-7 signal The 
“C NMR signals (see Table 2) of 11 corresponded very 
closely to those of 8, except for the signals of a trans- 
cmnamoyl group On the basis of these facts, the struc- 
tural correlation between 11 and 8 was established as 
follows Treatment of 11 with sodmm borohydnde gave a 
reduction product (12), which was acetylated with acetIc 
anhydnde-pyndme to give a hexaacetate (13) On the 
other hand, the same acetate (13) was obtained by 
reduction of 8 with hthmm alummmm hydride followed 
by acetylatlon Consequently, 6 was established to be 
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H [I-#~ Roe0 

- 0-@-Clc (OR), Me 0-P-Glc (OR), 

5 R=R’=H 

6 R=H,R’=OH 

3 R=R’=H 11 R=Ac,R’=OH 

4 R=H,R’=OH 16 R= AC, R’=H 

7 R=Me,R’= OMe 

8 R=Ac,R’= OH 

CH,OR 
OH I 

CHO 
OH I 

0-&Glc(OR), Me 4 

R R 

9 a-Me 12 H 14 
10 p--Me 13 AC 

ROAMe 

)-r\i 0 

Me 
H 

0-P-Glc(OR), 

R 

15 H 

17 AC 

descmnamoyl-S-hydroxycampenoslde (a), which at first 
seemed to be a new lrldold glucoslde, an epimer of 
tecomoslde (14) [2] at C-8 In recent reports [3, 73 the 
structure of tecomoslde has been corrected to 6 with a fi- 
methyl group at C-8, rather than 14 with an a-methyl 
group Therefore, the lrldold gluconde (6) which we 
isolated from C chrnensts was tecomoslde 

For verlficatlon of the absolute configurations of 4 and 
6, a single crystal of 5-hydroxycampenoslde tetraacetate 
(8) recrystalhzed from ethanol was subjected to X-ray 
dlffractlon analysis Crystal data CJJHJ8015, ortho- 
rhombic, space group P 2,2,2,, a = 12 456 (7), b = 13 292 
(S), c = 21529 (14) A, D, = 126 g/cm’, Z = 4, (MO-K,) 
= 1 1 cm- ’ The structure was solved by the direct 
method using a MULTAN program with a Syntex XTL 
Program [9] The atomic posltlonal and thermal para- 
meters were determined by a block diagonal least-squares 
calculation to R = 0 087 over 1662 statlstlcally signficant 
11 > 196 u (I)( reflections from Syntex RJ diffractometer 
measurements (graphite monochromated MO-K, radl- 
atlon, scan within 20 less than 45”) The absolute configur- 
ation for 5-hydroxycampenoslde tetraacetate was es- 

tabhshed as 8 from data on the configuration of its B-D- 

glucose moiety, as shown m Fig 1 A complete list of 
refined co-ordinates, together with any other revelant 
data, has been deposited at the Cambridge Crystallogra- 
phlc Data Centre 

In 8, the cyclopentane rmg IS m the envelope form (If,), 
as shown m Table 4, and the dlhydropyrane ring 1s m a 
sofa conformation with C-l out of the plane of the other 
atoms, like that m logamn (15) [lo], as shown m Fig 1 
Namely, the results of X-ray dlffractlon analysis are 
perfectly consistent m all respects with stereostructure 8 
elucidated from the above spectral studies Thus, the 
absolute configuration of 5-hydroxycampenoslde was 
established as 4 and the stereostructure of tecomoslde was 
confirmed as descmnamoyl-5-hydroxycampenoslde (6) 
This 1s the first X-ray crystallographic analysis of an 
lndold glucoslde having a hydroxyl group at C-5 

Cachmeslde I (5) was obtained as an amorphous 
powder, Ci6Hz409, [alo - 136 0” Acidic hydrolysis of 5 
gave D-gbCOSC and black material due to decomposltlon 
of the aglywne Acetylatlon of 5 with acetic 
anhydride-pyndme gave a pentaacetate (16) (C1eH34014, 
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Table 2 13C NMR spectral data of compounds %6,8, 11-13 and 16 (50 10 MHz, TMS as internal standard) 

C-Atom (DMLd,) (DML-d,) (CD$D) (CDpOD) (C&l,) (CLzs) (CL&D) (CJ& CC& 

C-l 9635d 9437d 
c-3 16065d 16077d 
c-4 123 21 124 79 
c-5 28551 69 39 
C-6 37251 4446t 
c-7 76351 7494d 
C-8 38451 37 74d 
c-9 45 16d 5371d 
c-10 126lq 1252q 
c-11 190 17d 1906ld 
c-12 165 20 165 80 
c-13 118 05d 118 24d 
c-14 143 83d 144 39d 
c-15 133 78 133 98 
C-16,20 128 38 dt 128 89dt 
c-17,19 127 74dt 128 30dt 
C-l’ 98 77d 98 58d 
c-2 72 87d 7290d 
C-3’ 76 87dS 77 28 d$ 
c-4 7001d 7003d 
c-5 76 50d$ 75 883 
C-6 6105t 6108t 

9823d 9112d 
162 41 d 162 70d 
12640 126 78 

2955d 72 12 
4120t 4888~ 
7481d 73 38d 
4143d 4123d 
45 90d 5472d 
1296q 13 14q 

192951 192 95d 

98 83d 100 12d 
7425d 74 37d 
77 90d$ 78 43 d$ 
71 19d 7154d 
776ld$ 77 55d$ 
6246t 6269~ 

95 19d 
155 84d 
126 02 
70 98 
4520t 
7495d 
3875d 
53 70d 
12 7oq 

189 68d 
16644 
11802d 
145 15d 
13443 
128 91 dt 
128 16dt 
96 27d 
7081d 
7244d$ 
68 33d 
7195d$ 
6167t 

95 13d 95 74d 94051 95661 
15598d 13943d 139 34d 158 73d 
125 99 120 38 11621 125 50 
70 72 7457d 7177d 28381 
4511t 48882 4301t 3764t 
74931 73351 74281 7679d 
38461 414Od 38 02d 38 75d 
53 586 55 86d 5402d 45 32d 
1256 136lq 129lq 125oq 

18968d 604lt 61061 189971 

96 24d 9934d 96 33d 9592d 
70721 74 57d 7128d 70781 
72 38 d$ 78 17d$ 72 18d$ 72 44d.j 
68 33d 716Od 68441 6838d 
7195dS 77 7Od$ 7209d$ 72 36 d$ 
6167~ 6260~ 6179~ 6176t 

*The slgnais of the acetyl groups are not given 
t, SAsslgnments with the same sign are Interchangeable 
Unmarked signals are smglets 

Table 3 Couplmg constants for the protons of the cyclopentane rmg m compounds 3-69-11 
and 14 

Measured value 
3* 30 
4+ $20 
5* 30 
6’ 17 
9t 15 
lot 14 
ll$ 18 
145 15 

Calculated valuell 

‘P-* <lo 60 75 45 <lo 50 <lo 70 75 

Vs l * 25 30 95 60 905 55 910 105 50 
v,tt co5 05 75 50 100 40 100 405 75 
v,tt SlO 100 50 50 co5 70 GO5 40 95 

40 80 60 10 50 100 
60 20 55 120 

60 80 60 18 50 90 
58 27 58 120 
50 10 75 
54 54 126 
60 30 55 120 
60 20 (5 5)11 5 5 (12 0)ll 

*Run m CD,OD 
tRun m CDCls Data taken from ref [S] 
*Run m CDCl, 
§Run m D20 Data taken from ref [2] 
1 (This assignment was made by us from the ‘H NMR data on tecomoslde reported by Blanc0 et 

a/ (ref [2]) 
1 The values were calculated from J = 9 5 cos* a - 0 5 cos a + 0 4 
l * Preferred conformers for the cyclopentane nng of lrldold glucosldes (3,4,5,6 and 10) with a 

p-methyl group at C-8 
tt Preferred conformers for the cyclopentane rmg of the lndold glucoslde (14) with an a-methyl 

group at C-8 



Indold glucos~des from Campsts chrnensls 

R = tmns -cmnamoyl (3,4) 

or H(5.6) 

R’=OH(4,6) or H(3.5) 

(b) 

13 R =Ac, RI= OH 
4-CH*OAc 

(‘+) (b) 

3 13% -6% 

4 17% -7% 

5 14% -5% 

6 16% -7% 

13 13% -6% 

Cc) 
15 % 

17% 

20 % 

18 % 

Scheme 1 Nuclear Owrhauser effect @JOE) observed for compounds 3-6 and 13 

5 
C-l I c-22 

C-24 

a C-IO o-7 

C-26 

-27 

3-28 

Frg 1 Molecular structure of 5-hydroxycampenoslde tetraacetate (8) 

mp 116-l 17”, [alo - 94 1”) showmg no hydroxyl absorp- 
tion m Its IR spectrum Takmg into account the molecular 
formula, this Indicated the presence of a secondary 
hydroxyl group m the aglycone moiety of 5 

In addition, the IR, ‘H NMR and “C NMR spectra 
showed the presence of a conjugated formyl group [ 1660 
and1630cm-1,6918(s,CHO-4)and732(d,J= lOHz, 
H-3), 192 95 (d, C-l l), 162.61 (d, C-3), and 126 40 (s, C-4)], 
a methyl group [S 1 10 (d, J = 6 8 Hz, Me-8), 12 96 (C-lo)] 
and a B-glucosyl moiety [3400 cm- ‘, 64 67 (d, J = 7 8 Hz, 
H-l’), 98 83 (d, C-l’), 74 25 (d, C-2’), 77 90 (d, C-3’ or C-S), 

7116 (d, C-4’), 77 61 (d, C-S or C-3’) and 62 46 (t, C-6’)] 
From the facts that the ‘H NMR data (chemical shifts, 
coupling constants, NOE mcrements shown m Tables 1 
and 3, and Scheme 1, respectively) of 5 are sun&r to those 
of 3, except for the H-7 slgnal, and that the ‘“C NMR 
signals of 16 correspond closely to those of 3, cachmeslde I 
was concluded to have the same functional groups as 3 at 
the same positions, except for having a hydroxyl group at 
C-7 Thus, it was assigned the structure 5 To confirm this 
structure, the acetate (16) was converted to loganm 
pentaacetate (17) Oxidation of 16 Hrlth soduun chlorite- 



2268 Y 1tdAK~R~et al 

Table 4 TorsIonal angles of the cyclopentane rmg, geometrlcal parameter (maxlmum 
torslonal angle) &,,* and conformanon parameter (phase angle of pseudorotatlon) At of 

compounds 8, 15, ‘V and V, 

TorsIonal angles 
Compound *o 5-9 ‘1 5-6 *2 67 *3 7-8 *4 8-9 %n A 

8 
1% 
’ V form5 
V, forme 

+270” +36” -22 1” +394” -399” +43 5” - 103 3” 
+240 +27” -287” +43 2” -416 +447 -115 1” 
+35 +28 5” -43 5” +46 5” -325” +49 2” -1718” 

+275” +40 -220 +45 5” -415” +45 9” -1063” 

*The values were calculated from & = &,, cos A/2 (ref [ 111) 

tThe values were calculated from tan A/2 = 
(ti2++4)-($1+$3) 

3 0777 IL, 
W Clll) 

. ” 

*Data taken from ref [lo] 
$The values were calculated from Dreldmg model mspectlon 

sodium hydrogen phosphate in the presence of 2-methyl- 
2-butene [12], followed by treatment with dmzomethane 
gave a methyl ester (17), C17H37015, mp 134135”, [a&-, 
- 136 6”, which was found to be identical to authentic 
loganm pentaacetate [ 131 by comparison of spectral data 
and by rmxed melting point Thus, the stereostructure of 
cachmeslde I was established as 5 Cachmeslde I (5) 1s not 
new, as a compound with this structure has been described 
m ref [7] as 7/$hydroxystanslde Although only the 
source and a “C NMR spectrum have been reported, the 
latter 1s apparently identical to that given for 5 m this 
paper (the small differences are due to different solvents) 

EXPERIMENTAL 

All mps are uncorr ‘H NMR spectra were recorded at 100 or 
200 MHz ‘%NMR spectra were determmed at 50 10 MHz 
Chemical shifts are given m 6 (ppm) with TMS as internal 
standard Slhca gel (70-230 mesh, Merck) was employed for CC 
Sthca gel 60 (GF2s4, Merck) was used for TLC and slhca gel 60 
PF254, Merck) was used for prep TLC Components were 
detected under UV hght or by spraying with 1% fi(SG.&-10 % 
H2S04 soln and then heating Mass spectra were determined at 
70 eV using a direct-mlet system 

Plant maternal Plants were collected at our Faculty Herbary 
(Faculty of Pharmaceutical Sciences, Tokushuna Umverslty) m 
Tokushlma Pref m September 1978 A voucher specimen IS 
avadable at the Herbary m Kokufu-cho, Tokushlma 770, Japan 

Isolation of zrtdoui glucosufes from leaves of C chmensls Fresh 
leaves (14 kg) were extracted with MeOH and the solvent was 
evapd In vacua to give a residue (163 g) The residue (120 g) was 
partItIoned m n-hexane-H,O (3 1) The H20 layer was extracted 
with n-BuOH saturated with H20 The n-BuOH layer gave a 
brown residue (99 g), which (95 g) was subJected to CC on actwe 
charcoal (450 g)-Cehte 535 (450 g) with MeOH (untd fraction 60) 
and MeOH-Me,CO (1 1, from fraction 61), yleldmg three 
fractions [fraction I (fractions 18-28) (4 9 g), fraction II (fractions 
4360) (2 5 g) and fraction III (fractions 61-80) (7 0 g) (each 
fraction 500 ml)] Fraction I (1 5 g) gave by CC on s~hca gel 
(150g) developed with CHCIs-MeOH-H20 (70 30 3) crude 
cachmeslde I (5) (198 mg) and tecomoslde (6) (171 mg) Fraction 
II (1 1 g) gave by CC on s~hca gel (1OOg) developed with 
CHCI,-MeOH-HZ0 (50 15 3) crude campslslde (1) (185 mg) 
and 5-hydroxycampslslde (2) (85 mg) Fraction III (3 6 g) gave by 
CC on sdica gel (25Og) developed with CHCI,-MeOH-H20 

(13 3 2) campenoslde (3) (316mg), 5-hydroxycampenoslde (4) 
(664 mg) and campslslde (1) (80 mg) 

5-Hydroxycampenostde (4) Colourless needles from EtOH, 
mp 191-192”, [a];’ -73 7”(MeOH,cO6O),IR vecm-l 3500, 
1710,1660,1640, for ‘H NMR (CDCl,)and ‘“C NMR (DMSO- 
d,) spectra, see Tables 1 and 2, respectively (Found C, 58 96, H, 
6 12 C2sH300,1 requires C, 59 28, H, 5 97% ) 

Acetylatlon of compound 4 Compound 4 (30 mg) was acety- 
lated with Ac,O (1 ml)-pyndme (1 ml) at room temp for 30 hr 
The product (38 mg) was isolated m the usual manner and 
recrystalhzed from EtOH to give a tetraacetate (8), mp 173-176”, 
[a]b -90 7” (CHC13, c 0 53), IR VK cm-’ 3560, 1760, 1750, 
1710,1700,1640, for ‘H NMR (CDCI,) and 13C NMR (CDCI,) 
spectra, see Tables 1 and 2, respectively (Found C, 58 65, H, 5 69 
C33H3s0,5 reqmres C, 58 75, H, 5 68 % ) 

Methylatton of compound 4 To a soln of 4 (100 mg) m DMF 
(4 ml) were added Ag,O (2 5 g) and Me1 (5 ml), and the mixture 
was stirred at room temp for 36 hr The product was Isolated m 
the usual manner and purified by prep TLC to give a pen&O- 
methyl ether (7, 43 mg), [alp -80 5” (CHCI,, c 043), 
IR vs; cm-’ no OH, 3000, 2930, 2830, 1710, 1680, 1630, 
*H NMR (C,D,) SO 90 (d, J = 7 0 Hz, Me-g), 2 48 (dd, J = 14 0 
and 6 0 Hz, H-6a), 2 61 (dd, J = 12 0 and 15 Hz, H-9). 2 70 (dd, J 
= 14 0 and 3 0 Hz, H-68), 3 16,3 28,3 43, 3 52 and 3 58 (each s, 
OMe x 5), 4 74 (d, J = 7 0 Hz, H-l’), 5 18 (m, H-7), 5 58 (d, .I 
= 15 Hz, H-l), 6 39 (d, J = 14 Hz, CsHsCH=CHCO-), 6 65 (s, 
H-3), 7 79 (d, J = 14 0 Hz, C,H,CH=CHCO-), 9 15 (s, CHO) 

Acid hydrolysis of compound 4 A soln of 4 (15 mg) m 1 N 
H2S04 (1 ml)-MeOH (2 ml) was retluxed for 30 mm, neutralized 
with Amberhte IR-45 (OH-form) and filtered The filtrate was 
evapd m vacua and the residue was ldentdied with glucose by 
PPC [Toyo Rosh] No 50, developed x 3 with I-PrOH-n- 
BuOH-H20 (7 1 2), R,=O49, detected with aniline hydrogen 
phthalate] 

Hydrolyses of compound 4 wzth /3-glucosufase A soln of 4 
(100 mg) and p-glucosidase (prepared from almonds, Sigma 
Chemical Co ) m 0 1 M acetate buffer (pH 5 1,9 ml) was stlrred at 
33-37” for 6 days The mixture was filtered through activated C 
(1 g) and Cehte 535 (1 g) The filter cake was washed with HZ0 
(50 ml), and the combmed filtrate was evapd m vacua The residue 
was ldentlfied by cochromatography with authentic D-glucose on 
paper (solvent I-PrOH-n-BuOH-H20, 7 1 2) 

Methanolysls of compound 7 Compound 7 (8 mg) was refluxcd 
m 6% HCI-MeOH (5 ml) for 1 hr The reactlon mixture was 
neutrahzed with Ag,CO, and filtered The filtrate was evapd and 
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the residue was ldenttied by TLC (C,H,-Me2C0, 4 1) with product (glucose) was Isolated m the manner d-bed for 4, and 
methyl tetra-0-methyl-(a, /I)-o-glucopyranosides prepared from was identical to an authentic sample of glucose of PPC, as 
D-glucose with Me1 and Ag,O employed for 4 

Conversron of compound 8 to compound 13 To a soln of 8 
(100 mg) m dry THF (15 ml), a suspension of LiAIH4 (100 mg) 
and dry THF (17 ml) was added dropwise m 5 mm, and the 
mixture was stlrred for 2 hr The product (65 mg) was isolated m 
the usual manner and was purdied by CC (n-BuOH saturated 
with H,O) to give a hygroscoplc, amorphous powder (12) 
(43 mg),IR v%cm-’ 3350,1660, [a]g - 52 1” (MeOH,c 1 00), 
for ‘H NMR (CDoOD) and 13C NMR (CD,OD) spectra, see 
Tables 1 and 2, respectively A mixture of 12 (30 mg), Ac,O (2 ml) 

.J )_a _^^_ +^..... a-,.- ? I.- “..A P.m..,4 and pyndtne (2 mi) was siiiiti QL ~uvua LSU~ au1 L 111 anw srap 
m vacua The residue was pun&d by prep TLC (CHC13- 
Me,CO, 10 1) to gwe 13 (22 mg) as a colourless gum, 
IR v&ycrn-’ 3540,1760,1750,1740, [a]g - 106 3” (CHQ, c 
0 88), MS m/z (rel mt) 630 2176 [M]’ (0 2), (Cz8H3s0&, for 
‘H NMR (CDCI,) and 13C NMR (CDC&) spectra, see Tables 1 
and 2, respectively 

Convernon ojcompound 16 to iogamn pentaacetate (17) To a 
mutture of 16 (50 mg), t-BuOH (2 5 ml) and 2-methyl-Zbutene 
(0 6 ml), a soln of NaC102 (120 mg) and Na2HP0., (120 mg) m 
Hz0 (1 ml) was added dropwise durmg 2 mm with stlrrmg The 
reaction mixture was stirred at room temp for 1 hr, poured mto 
ace-H20,and thenextracted with CHQ The extract was washed 
with cold Hz0 and coned to dryness The residue was purified by 
prep TLC (CHCl,-Me&O, 10 1) to gve 18 (20 mg), which was 
treated with CH2N2 m MeOH-Et,0 The resulting residue was 
n-.“mll.V~rl frr\m Cq-y tn “,“P 17 ml mai ml-l 11L_!35” [g]g n,Jua,,lm.u ,L”,IS Y. II L” WV” 1, ,-” . ..e., . ..r .<. 

- 163 6” (MeOH, c 0 16), IR v=cm-l no OH, 1760, 1740, 
1710,1700,1640, ‘H NMR (CDCI,) S 102 (d, J = 6 6 Hz, H3-8), 
1 91 (s, OAc), 2 01 (s, OAc), 2 03 (s, OAc x 2), 2 09 (s, OAc), 3 00 
(m, H-5), 5 23 (d, J < 2 0 Hz, H-l), 7 30 (d, J < 10 Hz, H-3), MS 
m/z (rel mt ) 6012145 [M + 11’ (2 2) (C27H37015) 

Tecomoslde (6) Hygroscop~c, amorphous powder, [a]g 
- 123 5” (MeOH, c 0 55) ([a]:: - 118” (MeOH, c 2 00) [2]), for 
‘H NMR and 13C NMR (CD,OD) spectra, see Tables 1 and 2, 
respectively 

Acetylatlon of compound 6 Crude 6 (80 mg) was acetylated 
with AczO (3 ml)and pyruhne (2 5 ml) to give a pentaacetate (11, 
41 mg), mp 122-123” (from EtOH-H,O) (mp 124-125” [2] and 
118-120” [3]), [a]c -79 1” (CHCI,, c 046) ([a]:: -97” 
(CHCl,, c 060) [3]), IR v=cn-’ 3550,2720, 1760, 1740, 1680, 
and 1630, for ‘H NMR and 13CNMR (CDCI,) spectra, see 
Tables 1 and 2, respectively (Found C, 53 12, H, 5 79 
C26H3401s requires C, 53 25, H, 5 84% ) 
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