
Phytochembtry, Vol. 22, No. 9, PP. 1977-1982, 1983 
Printed in Great Britain. 

0031-9422/83 $3.00+0.00 
Pergamon Press Ltd. 

THE BITTER IRIDOIDS FROM F/IBURNUM URCEOLATUM 

TSUNAO HASE, HIDEKI TAKAO and TETSUO IWAGAWA 

Department of Chemistry, Faculty of Science, Kagoshima University, Korimoto, Kagoshima 890, Japan 

(Reuised recked 7 Fe6ruary 1983) 

Key Word Index--Viburnum urceofntum; Caprifoliaceae; iridoids; urceloatosides A-D; bitter components. 

Abstract-Four new bitter iridoid glucosides, including three bis-iridoids, were isolated from Viburnum urceolatum and 
their structures elucidated. They are composed of loganin or deoxyloganin as the aglucone esterified with either 
aromatic glucoside or with glucose in the 4-position. 

INTRODUCTION 

In the course of an investigation on the bitter principles of 
Viburnum species, we investigated a monoterpenoid 
glycoside, urceolide, isolated from Viburnum urceolatum 
[l]. As a result of our continued work on the same plant, 
the elucidation of the structures of three new bis-iridoids 
and an iridoid is reported now. 

All of the new iridoids (named urceolatoside A-D) were 
recognized as the sources of bitterness from V. 
urceolatum. 

RESULTS AND DISCUSSION 

The isolation and purification of the compounds are 
described in detail in the Experimental. 

Compound 1, urceolatoside A, C33H42014, amorph- 
ous; mp 136140”, [cx]~ - 56”, showed a typical iridoid 
colour reaction by hydrochloric acid, and the IR spectrum 
showed strong absorption of a hydroxyl group 
(3400 cm- I), benzene ring (1630, 1528), unsaturated ester 
(1720) and enol ether (1635). The ‘H NMR spectrum 
confirmed the existence of these functional groups [S 1.08 
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bited two singlets at 67.54 (1H) and 7.58 (1H) due to the 
olefinic protons at C-3 and C-3’ of the iridoid, suggesting 
that 9 was likely to have a bis-iridoid structure. 
Acetylation of 9 afforded an amorphous hexa-acetate (lo), 
C3sH4s0r9, whose ‘H NMR spectrum showed the sig- 
nals due to six acetoxyl groups at 62.00,2.08 and 2.14. The 
three broad doublets which appeared at 65.97 (lH, J 
= 3 Hz), 6.08 (lH, J = 2 Hz) and 6.30 (lH, J = 3 Hz) 
were assigned to acetylated hemiacetal protons. 
Methanolysis of 9 with methanol containing a catalytic 
amount of cont. hydrochloric acid yielded a diastere- 
oisomeric mixture of methyl ethers (1 l), whose ‘H NMR 
spectrum showed signals at 63.4&3.52 (total 9H, s). On 
acetylation with acetic anhydride-pyridine compound 11 
afforded an amorphous triacetate (12) and its ‘H NMR 
spectrum indicated the presence of three acetoxyl groups 
at S2.OtK2.10 (3H x 3, s). Upon hydrolysis with 2 N 
sodium hydroxide, compound 12 afforded three acids 
which were identical with 5, 6a and 6b, respectively. On 
mild alkaline hydrolysis, 12 gave the same kind of 
diastereoisomeric mixture as Sa, CZ2H,,0,, and its 
methyl ester. 

These facts confirmed that 9 had a bis-iridoid skeleton 
and C-l of mglucose in 9 was not acylated. In order to 
determine the position of the linkage between Dglucose 
and aglycone 8, compound 11 was permethylated by the 
Purdie method, followed by alkaline hydrolysis. This 
procedure gave a mixture of methyl-2,3,6-tri-O-methyl-p 
glucoside, 5,6a and 6b, showing that the ester linkage to 
the sugar was located at C-4 of pglucose. The structure of 
9 was, thus, shown to be as indicated. 

Comnound 14. (urceolatoside C). was an amornhous 
powder: C33H42b‘15r [a]o -42.1”. The IR, UV and 
‘H NMR soectra showed that 14 had an iridoid skeleton 
with an aromatic ring. [IR v,,,,,cm-‘: 3400, 1695, 1633 
and 1518;UV 1,,,nm(~):228 (11 OOO)and238 (sh 10600); 
‘H NMR: 6 1.07 (6H, br d, J = 6Hz), 5.07 (2H, s), 7.04,7.41 
(4H, A,B,, J = 9 Hz) and 7.44 (2H, br s)]. Acetylation of 
14 afforded a hepta-acetate (15), amorphous, mp 88-89”, 
C,,H,,O,,, [cz]~ -22.5” and its ‘H NMR spectrum 
confirmed the presence of seven aliphatic acetoxyl groups 
[2.04 (3H x 5, s) and 2.09 (3H x 2, s)]. Upon mild acidic 
methanolysis, 14 gave a mixture of diastereoisomers (16) 
and the ‘H NMR spectrum revealed the presence of two 
methoxyl groups at 63.39 (s), 3.41 (s) and 3.44 (s) (total 
6H). Without separation, the dimethyl ether, 16, was 
hydrolysed with 2 N sodium hydroxide to give an epi- 
merit mixture of acids 6 (2 mol) which was separated into 
two pure acids, 6a and 6b, and a phenolic glucoside 
(1 mol) which was identical with 7. On acetylation, 16 gave 
a penta-acetate (17) whose IR spectrum showed no 
hydroxyl absorption and, in the ‘H NMR spectrum the 
signals due to the protons of five acetoxyl groups 
appeared at 62.05 (3H x 5, s). These facts suggested that, 
like 1 and 9, compound 14 has a bis-iridoid structure in 
which two loganic acid aglycones are linked to each other 
through an ester linkage. 

The Purdie methylation of 16 afforded a hepta-methyl 
ether (18) and a hexa-methyl ether (19). The minor 
product 18 was shown to be the permethyl ether of 14 by 
its IR (no hydroxyl absorption) and ‘H NMR spectra 
[63.32, 3.39, 3.44, 3.49 (3H each, s) and 3.59 (3H x 3, s)]. 
Upon alkaline hydrolysis, compound 18 gave two 
anomeric mixtures of carboxylic acids which were identi- 
fied as 1,7-di-O-methyl loganic acid aglycone and 6, and a 
phenolic glycoside (20) which was hydrolysed with hydro- 

chloric acid to give p-hydroxybenzyl alcohol and a 
methylated mglucose identical with an authentic sample 
of 2,3,4,6-tetra-O-methyl-&glucose. The IR spectrum of 
19 showed the absorption of a hydroxyl group, and the 
‘H NMR spectrum revealed the presence of six methoxyl 
groups c63.36, 3.43, 3.49, 3.51 (3H each, s) and 3.60 (3H 
x 2, s)]. Upon alkaline hydrolysis, compound 19 gave a 

single epimeric mixture of 6 (2 mol) and a phenolic 
methylated glycoside (1 mol) which was identical with 20. 
On the basis of the above data, compound 14 has the 
structure shown. 

Compound 21 (urceolatoside D), was obtained as a 
hygroscopic powder, mp 153-161”, C23H,,011, [c~]o 
-42.5”, whose UV (236 nm, E 6500), IR (3400,1700,1632 
and 1518 cm-‘) and ‘H NMR spectra [Sl.lO (3H, d, J 
= 6 Hz), 1.4tS2.50 (4H), 5.15 (2H, s), 7.19,7.47 (4H, A,B,, 
J = 9 Hz) and 7.57 (lH, s)] indicated the presence of an 
aromatic ring and an iridoid skeleton besides a sugar 
moiety. Acetylation of 21 afforded a hexa-acetate (22) 
whose ‘H NMR spectrum showed the signals due to six 
acetoxyl groups [62.05 (3H x 5, s) and 2.09 (3H, s)] and an 
acetylated hemiacetal proton [6.05 (lH, d, J = 3 Hz)]. 
Upon treatment with hydrochloricacid, 21 gave pglucose 
and a black polymeric product. On mild methanolysis, 21 
afforded an epimeric mixture (2:l) of the monomethyl 
ether (23). This mixture was acetylated without separ- 
ation, to give a penta-acetate (24). Upon hydrolysis with 
alkali, 24 gave an epimeric mixture of carboxylic acids 
which was identical with 6 and which was purified further 
to give 6a and 6b, and a phenolic glycoside which was 
identical with 7. The chemical shift of the benzylic protons 
(65.15) indicated the presence of an acylated benzylmet- 
hylene in 21. The structure of 21 was, therefore, revealed 
to be as shown. 
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In the ‘H NMR spectra of 1,9, 14 and 21, the signals 
due to the hemiacetal protons of the iridoids and o- 
glucose were overlapped and the chemical shifts and 
coupling constants of the protons were not so clear as to 
permit the determination of the configurations of the 
anomeric carbons of the iridoid moieties. Also, the 
possibility that each of these compounds was a mixture of 
diastereoisomers, could not be excluded. However, all of 
these compounds may have the /?-configuration at C-l (s) 
of the loganic and deoxyloganic acid moieties, because 
each of them gave a single acetate and the iridoids, which 
have so far been reported as agluconic compounds, were 
indicated to be P-anomers [S]. 
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The bis-iridoids, in which secoiridoids are included, 
have so far been isolated from Cantleya (Icacinaceae) [6], 
Fraxinus (Oleaceae) [7], Dipsacus (Dipsacaceae) [5] and 
Erythraeu (Gentianaceae) [S] species and, recently, 
Uesato et al. [9J reported a dimeric iridoid in which the 
two iridoid moieties are linked through an acetal linkage. 
Compounds 1, 9, and 14 are the first examples of 
bisiridoids which consist of two intact iridoid aglucones 
joined through an ester linkage. 

EXPERIMENTAL 

Isolation. Fresh leaves of I;: urceolclfum (2 kg) were extracted 
with MeOH (2 x 10 1.). The combined MeOH solns were coned 

to dryness to afford a dark green residue (210 g). The residue was 

diluted with H,O and extracted with Et,0 and then EtOAc. The 

EtOAc extract was evaporated to dryness (92 g), and the residue 

was extracted with CHCi,-MeOH (93:7) to give a dark green 

syrup (37 g). The syrup was chromatographed on a column of Si 

gel, eluting with CHCl,--MeOH with increasing MeOH content. 

From the fractions eluted with CHCI,PMeOH (93:7), a mono- 

terpenoid glycoside (130 mg) and 1 (500 mg) were afforded, 

successively. 

The fractions eluted with CHCi,-MeOH (9:l) gave 9 

(640 mg), and those eluted with CHCI,-MeOH (8:2) afforded 14 

(420 mg) and 21 (400 mg) in succession. 

Compound 1. Amorphous powder from MeOH and Et,O, mp 

13&140”, [a]: - 56 (MeOH; c 0.36), UV i~E;fH nm (E): 204 sh 

(6600), 228 (18OOQand 240 (16300); IR v~~~‘crn~‘: 3400,1720, 

1635 and 1520; ‘H NMR (60 MHz; CD,COCD,): 61.08 (6H, d, 
J = 7 Hz,H-lOandH-10’),4.93 (3H,m,H-l,H-l’andH-1”),5.02 

(2H,s, benzyl H), 6.99,7.30 (4H,A,B,,J = 10 Hz,Ar-H)and 7.38 
(2H, br s, H-3 and H-3’). In the ‘H NMR spectra of I, 9, 14 and 

21, the signals due to the protons of sugar moieties were seen in 

the range 63.40-5.20. (Found: C, 59.58; H. 6.01 “,,. C,,H,,O,, 

requires: C, 59.84; H, 6.39”,,.) Acetylation of 1 (80mg) with 

Ac,O~-pyridine gave a hexa-acetate (2) (90 mg), amorphous, 

[al’o’ -55’ (MeOH: c 0.32), UV Iz$Hnm (6): 228 (27700); 

IR vi!$“cm-‘: 1770,1720,1640and 1520; ‘H NMR (100 MHz; 

CDCl,): 61.11 (6H, br d, H-10 and H-10’). 2.03, 2.05, 2.12 (6H 

each, s, COMe), 5.93, 6.00 (1H each. d, J = 3 Hz, H-l and H-l’), 

6.96,7.34 (4H, A,B,, J = 9 Hz, Ar-H)and 7.37 (2H. hr s, H-3 and 
H-3’). (Found: C, 58.73: H, 5.94”,,. C,,H,,O,, requires: C, 59.08; 

H, 5.91 ‘;,.) 

Mrthanolqsis of I. Compound 1 (200 mg) was dissolved in 
10 ml dry MeOH containing one drop cont. HCl. The soln was 

stirred at room temp. under N, stream; after 12 hr the soln was 
diluted with H,O and then extracted with Et,O. The Et,0 

extract was chramatographed over a column of Si gel 

(CHCI,PMeOH, 97:3) to give an anomeric mixture of the 

dimethyl ether (3), amorphous powder (200 mg), [ti]g -25’ 

(MeOH; c 0.40), UV dz$Hnm (c): 218 (10000); IR vi&cm-‘: 
3400, 1710, 1690, 1630 and 1515; ‘H NMR (lOOMHz; 

CD,COCD,):Jl.l2(6H,d,J = 7 Hz, H-lOand H-10’),3.57-3.60 
(total 6H, s, OMe-1 and OMe-l’), 5.28 (2H. s. benzyl H), 7.35 and 

7.65 (4H. A,B,, J = 10 Hz, Ar-H), and 7.38 (2H. hr s, H-3 and H- 
3’). (Found: C, 60.66; H, 6.66’:,,. C,,H,,O,, requires: C. 60.87; H, 

6.67?,.) Compound 3 (140 mg) was acetylated with 

Ac,O-pyridine (each 0.5 ml), worked-up as usual, and the crude 

product (4) was purified by Si gel chromatography 

(CHCI,-MeOH, 95:5) to give tetra-acetates 4a and 4b. 
Compound 4a (major product 64 mg). amorphous, [ti]: + 61’ 

(MeOH; c 0.18); IR vg:cm-‘: 1770, 1710, 1690, 1630and 1518; 
‘H NMR (100 MHz; CDCI,): fil.04 (6H, d. J = 8 Hz, H-10 and 

H-10’),2.20(3H x4,s,COMe), 3.38-3.53 (total6H,s,OMe-1 and 

OMe-1’). 7.00 and 7.40 (4H. A2B,, J = 10 Hz, Ar-H) and 7.51 

(2H, br s, H-3 and H-3’). Compound 4b, amorphous, [a]g - 4 

(MeOH; c 0.26); IRvgEcm-‘: 1750, 1695, 1620 and 1500; 

‘H NMR (100 MHz; CDCl,): 61.05 (6H, M. H-10 and H-10’). 

2.05 (3H x 4, s, COMe), 3.42-3.48 (total 6H, s, OMe- 1 and OMe- 

l’), 6.98 and 7.33 (4H, A,B2, J = 10 Hr. Ar-H) and 7.45 (2H. hr s, 

H-3 and H-3’). 

Alkaline hydrolysis of4a. Compound 4a (200 mg) was refluxed 

with 2 N NaOH (20 ml) and MeOH (20 ml) for 30 min. The soln 

was acidified with HCl, extracted with Et,O; the Et,0 extract was 

washed with HZO, dried and evaporated to dryness. The residue 

was chromatographed on a column of Si gel to give oily 5 (55 mg) 
and 6 (48 mg). The H,O layer was evaporated to dryness in rucuo, 

and the residue was dissolved in CHCI,--MeOH (4:l) and 

subjected to CC on Si gel. The fractions eluted with 

CHCl,PMeOH (4:l) gave a crystalline phenolic glucoside, 7 

(35 mg). Compound 5, IR ~~~crn~ ‘: 265G2350.1680 and 1630; 

‘H NMR (1OOMHz; CDCI,): 61.07 (3H. d, J = 7 Hz. H-lo), 

3.42--3.49 (total 3H, s. OMe-1), 4.52 and 4.86 (total IH, d each, J 
= 7and4Hz,H-l)and7.47(1H,s.H-3);MSm.’~212.1032[M]‘; 

C, IH,,O, requires, 212.1047. Compound 5 was identical to an 

authentic sample of an epimerlc mixture of 1 -o- 

methyldeoxyloganic acid aglycone. Compound 6. [~]g + 27.5’ 

(CHCI,; c 0.40), was purified further by Si gel chromatography 

(CHCl,-MeOH, 97:3) to give epimers 6a and 6b. Compound 6a, 
major epimer, IR rzgcrn ‘: 3400, 265@-2400. 1695. 1635 and 

1190; ‘H NMR (100 MHz; CDCI,): 61.10 (3H, d. J = 7 Hz. H- 

lo), 1.662.40 (4H, m, H-6, H-8 and H-9). 3.10 (lH, m, H-5), 3.48 

(3H, s, OMe-1), 4.12 (lH, m, H-7). 4.60 (1H. d. J = 4 Hz. H-l), 
5.20 (OH), 7.51 (1H. hr s, H-3); MS m;; 228.1032 [Ml’; 

CllH,605 requires, 228.1010. Compound 6a was methylated 
with CH,N, in Et,0 to give a methyl ester (10 mg) [a];; - 23.8 ’ 
(CHCI,; c 0.20); IR virXcm -I: 3450, 1705, 1633 and 1180; 

‘H NMR (60 MHz; CDCI,): 61.10 (3H, d, J = 6.5 Hz, H-10), 

1.40-2.50 (4H, m, H-6, H-8 and H-9). 3.10 (lH, m, H-5). 3.45 (3H, 

s, OMe-1), 3.66 (3H, s. COMe), 4.0X (lH, m, H-7), 4.59 (lH, d, J 
= 4 Hz, H-l) and 7.40 (lH, d, J = 1.5 Hz. H-3); EIMS (70eV) 

m/z (rel. int.): 242 [Ml+ (6). 224 (5~. 210 (7). 192 (11). 178 (8). 139 

(9), 117 (14) and 85 (100). 
These data were coincident with those of authentic (1R) l-O- 

methyl loganin aglycone [?A]. Compound 6b (8 mg) IR spec- 

trum differed from that of 6a only in the range 110&900 cm- ‘. 
‘H NMR (60 MHz;CDCI,):Sl.l0(3H,d, J = 6.5 Hz.H-10),3.43 

(3H, s, OMe-1), 4.94 (lH, cl, J = 3 Hz, H-l) and 7.56 (lH, d. J 
= 1 Hz, H-3); methyl esterof6a hadan optical rotation of + 190 

(CHCI,; c 0.10) and the spectra of the ester were coincident with 

those of (1s) l-o-methyl loganin aglycone in the lit. [2. 31. 

l-O-methyl deoxyloganic arid aglyconr (S),from droxyloganin. 
Deoxyloganin (226 mg) was dissdlved in a buffer soln 

(NaOAc--HOAc, pH 4.9, 9 ml) and 40 mg fi-glucosidase was 

added; the soln was allowed to stand for 2 days at 38 , then 

extracted with Et,O. The Et,0 extract was evaporated to 

dryness. Deoxyloganin aglycone (98 mg). oil, was afforded after 

purification by Si gel chromatography, IR r~~~crn~ ‘: 3400,172O. 

1690 and 1630. The aglycone was dissolved in MeOH (2 ml) 

containing a drop of cont. HCI. stirred at room temp. overnight, 

then HZ0 (20 ml) added. Extraction with Et,O, and chromato- 

graphy on a column of Si gel (CHCI,-MeOH. 97:3) gave an 

ether, oil, (38 mg) IR v~~Xcm 1. 1750. 1720 and 1630; ‘II NMR 

(100 MHz; CDCI,): 61.07 (3H, d. J = 6 Hz. H-10). 3.48, 3.51 
(total 3H, s, OMe-1), 3.70 (3H. s, COOMej. 4.54.4.89 Itotal 1H. d 
each, J = 6 and 3 Hz, H-l) and 7.44 (lH, s, H-3). This was 
dissolved in 2 N NaOH (0.5 ml)and MeOH (1.5 ml). refluxed for 

45 min and 10 ml H,O added followed by extraction with Et,O. 

The aq. layer was acidified with dil. HCI and extracted with Et,O. 

The Et,0 extract was evaporated to dryness and the residue was 

chromatographedonacolumn ofSigel (CHCI,-~MeOH. 99: 1) to 
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Hydrolysis of 16. Compound 16 (60 mg) in MeOH (2 ml) and 

2 N NaOH (8 ml) was refluxed for 1 hr, diluted with H,O and 

acidified with 104, HCl (congo red), extracted with EtOAc, 
washed with H,O (twice), dried and evaporated to dryness. The 
residue (33 mg) was chromatographed on a column of Si gel. to 

give an acid (24 mg) which was identical with 6a together with a 

small amount of an acid identical with 6b. The H,O layer was 

worked-up as described above to give a glucoside (15 mg) 

identical with 7. 

Purdie methylation of 16. Compound 16 (100 mg) was dis- 

solved in DMF (4 ml) and 1 g Ag,O and 0.8 ml Me1 added. The 
mixture was stirred for 2 days in the dark, a small amount of 

CHCl, added and the mixture filtered. The filtrate was worked- 

up as described for the methylation of 3. On Si gel chromato- 

graphy, fractions eluted with CHCI, gave a hepta-methyl ether 

(18) (25 mg). and fractions eluted with CHCl,- MeOH (97:3) 

afforded a hexa-methyl ether (19) (60 mg). Compound 18, 

amorphous, IR v2FXcrn-‘: no OH absorption, 1720, 1635, and 
1513; ‘H NMR (60 MHz; CDCI,): 61.03 (6H, hr d, J = 5.5 Hz. 

H-lOand H-10’), 3.32,3.39,3.44,3.49 (3H each, s, OMe), 3.59 (9H, 

s, OMe), 5.02 (2H. s, benzyl H), 7.01, 7.33 (4H, A,B,, J = 9 Hz, 

Ar-H), and 7.41 (2H, d, J = 1.5 Hz, H-3 and H-3’). Compound 19. 

IR v;Ti cm ml, 3450, 1710, 1622 and 1510: ‘H NMR (60 MHz; 
CDCI,):61.02, l.l0(3Heach,d,J = 6 Hz,H-10and H-10),3.36. 

3.43, 3.46, 3.51 (3H each, s, OMe), 3.60 (6H, h, OMe). 5.05 (2H, s. 

benzyl H), 7.04, 7.32 (4H, A,B,, J = 9.5 Hz. Ar-H) and 7.39 (21-1. 

br d, H-3 and H-3’). 
Akalinr hydrolysis ofl8. Upon hydrolysis m 2 N NaOH (1 ml) 

and MeOH (1 ml), compound 18 (25 mg) gave a mixture of two 

acids (13 mg) and a phenolic glycoside (20) (9 mg). The mixture of 

the acids was separated further by chromatography on a column 

of Si gel to give 6 and an acid (6’) which was identified as 1,7-di-O- 

methyl loganic acid aglycone (anomeric mixture). Compound 6’, 

IR vE!$cm- i: 320&2400, 1680, 1630 and 1190; ‘H NMR 
(60 MHz; CDCI,): 61.02 (3H, br d, J = 6 Hz. H-IO), 3.21, 3.43 

(total 6H, s, OMe), 4.555.1 (total 2H, m, H-l and H-7), and 7.53 

(lH, hr s, H-3); EIMS (70 eV) m/z (rel. int.): 242 [Ml’ (3) 224 (1) 

211 (3), 210 (5) 139 (16)and 85 (100). Compound 20,amorphous. 

IR v~~!$‘crn-i: 3460, 1613, 1510 and 1090; ‘H NMR (60 MHz; 

CDCI,): 63.19,3.50,3.62 (total 12H, s, OMe), 3.0 3.8 (6H, glucose 

protons), 4.59 (2H, s, benzyl H), 4.90 (lH, m, glucose H-l), 7.02 
and 7.28 (4H, A,B,, J = 10 Hz, Ar-H). Compound 20 (8 mg) was 

refluxed in 2 N NaOH (1 ml) and MeOH (0.5 ml) for 1 hr. Work- 

up as usual gave p-hydroxybenzyl alcohol (mp 1255126’) and a 

methylated n-glucose which was identical with an authentic 

sample of 2.3,4.6-tetra-O-methyl-o-glucose by comparison of IR 

and ‘H NMR spectra and TLC (Si gel, CHCI,-~MeOH 90: IO; R, 

0.70). 

AIkalinr hydrolysis of19. Compound 19 (50 mg) was dissolved 

in 2 N NaOH (1 ml) and MeOH (I ml). refluxed for 1 hr and 

worked-up as above. The product was subjected to chromato- 

graphy on Si gel (CHCI,-MeOH, 97:3) to give a phenolic 

glucoside (16 mg) which was identical with 20. The H,O layer 

was acidified with 10”” HCI and extracted with Et,O. The Et,0 
extract was evaporated to give an acid (32 mg) which was 

identical with 6, and afforded 6a and 6b by further purification. 

Compound (21). Hygroscopic powder, mp 153.161’, [~]g 
-42.5” (MeOH; c 0.2) UV jbz$H nm (a): 236 (6550); 

IR i~NUJolcm ‘: 3400, 1700, 1632 and 1517: ‘H NMR (60 MHz; In&X 

CD,COCD,): 6 1.10 (3H,d, J = 6 Hz, H-10). 1.4s~2.50 (4H), 5.15 

(2H, s, benzyl H). 7.19, 7.47 (4H, A,B,. J = 9 Hz, Ar-H) and 7.57 

(1 H, s, H-3). (Found: C, 57.53; H, 6.57 ‘II,. C23H300, I requires: C, 

57.25; H, 6.26”,,.) Acetylation of 21 with Ac,O- pyridine gave a 

hexa-acetate (22) amorphous, mp 67~-72 , [x]g - 26.9,’ (MeOH; 

c 0.27). IR vE!$‘cm ‘: 1765, 1720. 1640 and 1518; ‘H NMR 

(60 MHz; CDCI,): al.05 (3H. d, J = 6 Hz, H-10). 2.05 (15H. s. 

COMe) 2.09 (3H,.s,COMe). 3.10(1H,m, H-5), 5.10 (2H,s, benzyl 

H), 6.05 (lH, d. J = 3 Hz, H-l), 6.99, 7.27 (4H, ALBZ. J = 9 Hz. 

Ar-H) and 7.35 (IH. d, J = 1.5 Hz, H-3). (Found: C. 57.27: H, 

5.92’:,,. C,,H,,O,- requires: C, 57.22: H, 5.72”,,.) 
Mrthanolv~i.s qf21. Compound 21 (100 mg) in MeOH (10 ml) 

containing one drop of cont. HCI was allowed to stand for 20 hr. 

The soln was worked-up as described above to yield 80mg 

methyl ether (23), [a]2 +45, (MeOH: c 0.30). IR i,~~~‘crn~‘: 

3400. 1708, 1680, 1635, 1518 and 1080; ‘H NMR (60MHz; 

CD,COCD,): 6 1.09 (3H, d. J = 6 Hz, H-10), 3.41.3.46 (total 3H, 

s. OMe-1). 4.78, 5.08 (total IH. d, J = 4 and 2.5 Hz, H-l). 5.20 

(2H, s. benzyl H), 7.13 and 7.51 (4H, A,B,. J = 9 Hz .4r-H). 

Compound 23 (80 mg) was acetylated m Ac,O--pyridine (0.5 ml 

each) to give a penta-acetate mono-methyl ether (24) (75 mg), 

amorphous, IR vmax N”Jo’cmm’: 1770. 1718. 1637 and 1516; 

‘H NMR(60 MHz:CDCl,1:ij1.01 (3H,d.J = 6.5 Hz,H-lOk2.02 

(15H, s, COMe). 3.36. 3.44 (total 3H. s, OMe-1). 4.57, 4.86 (total 

1H. d, J = 4 and 3 Hz, H-l) 6.96, 7.29 (4H, A,BZ, J = 10 Hr. Ar- 

Hiand 7.41 (lH, hr.5. H-3). (Found: C. 58.15: H. 6.14. C,,H,ZO,, 

requires: C. 57.79; H, 5.95”,,.) 
Alkaline hydrolysis of 24. Compound 24 (60 mg) was hydro- 

lysed in 2 N NaOH (2 ml) and MeOH (1.5 ml) and worked-up as 

described for the hydrolysis of 3 to yield a single acidic product 

(22 mg) which was identical with 6 and a glucoside (26 mgl which 
was identical with 7. 
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