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Abstract-Two new iridoid glucosides, IO-acetoxyligustroside and IO-acetoxyoleuropein, along with 
two known glucosides, acteoside and phillyrin, have been isolated from the leaves of Osmanthus 
jkzgruns Lour. and their structures have been determined. 

INTRODUCHON 

We have previously elucidated the structure of 
oleuropein and other iridoids present in members 
of the Oleaceae [l-4]. We have now examined 
the constituents of the leaves of Osmanthus fva- 
grans Lour. (Japanese name : Kimmokusei). 
Although the occurrence of phillyrin, a lignan glu- 
coside, in this plant has already been reported 
[S], we have isolated, besides this substance, 
acteoside [6] which had been isolated from Syr- 
inga tlulgaris L. of the same family and two new 
secoiridoid glucosides and undertaken their struc- 
ture elucidation. 

RESULTS AND DISCUSSION 

Hot H,O extract of the leaves of 0. fizgrans 
was fractionated by repeated chromatography 
(see Experimental), giving two new glucosides 
along with phillyrin and acteoside. 

The new glucoside 1 is a white powdered bitter 
principle, formula C,,H,,01,.2/3 HzO, [cl& = 
- 143.9” (MeOH), which gives a positive FeCl, 
test (bluish-green) and yields D-glucose on hy- 
drolysis with /?-glucosidase. Substance 1 shows 
UV absorption (MeOH) at 228, 279 and 285 (sh) 

* Part 29 in the series Studies on monoterpene gluco- 
sides and related natural products. For part 28 of this 
series, see Takeda, Y., Nishimura, H. and Inouye, H. (1975) 
Phytochemistry 14, in press. 

nm (log E 4.26, 3.37 and 3.32) and IR bands (nujol) 
especially at 1730, 1705 and 1635 cm-‘. Its NMR 
spectrum (CD,OD) exhibits, besides a singlet 
characteristic of the olefinic proton on C-3 of the 
secoiridoid glucoside at 6 7.43, A;B; pattern sig- 
nals assigned to four aromatic protons centered 
at 6 6.90, a triplet (J 7-O Hz) of the other olefinic 
proton on C-8 at 6 610, a broad singlet of the 
acetal proton on C-l at 6 5.98, a singlet of a meth- 
oxycarbonyl group at S 3.72 and a singlet of an 
alcoholic acetoxy group at 6 2.01. Thus 1 appears 
to be a secoiridoid glucoside composed of an oleo- 
side (3) type element and an aromatic portion. 
Acetylation of 1 gave the hexaacetate (4) 

C~7H&r9, NMR signals and JR spectrum of 
which are superimposable with those of the hexa- 
acetate of hydroxyligustroside (5) isolated first 
from Ligustrum obtusijdium Sieb. et Zucc. [7]. On 
the other hand, the 100 MHz NMR spectrum 
(DMSO-d6) of 1 shows a broad doublet at 6 4.67 
which is attributable to two protons on the ace- 
toxy-bearing C-10 atom. Irradiation of the ole- 
finic proton on C-8 appearing as a broad triplet 
at 6 5.98 caused the collapse of this doublet to 
a singlet. This decoupling experiment together 
with the fact that 1 can be hydrolysed with ,f?-glu- 
cosidase unequivocally indicates that the acetoxy 
group is not attached to glucose but to the C-10 
position. Therefore, 1 is lo-acetoxyligustroside. 
The stereochemistry of 1 was resolved by the fol- 
lowing series of reactions. Hydrolysis of 1 with 
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aq NaOH gave the II-hydroxy-/I-phenethyl alco- 
hol (6) and the secoiridoid glucoside moiety. 
Methylation of the latter with diazomethane fol- 
lowed by acetylation gave the pentaacetate 
dimethyl ester (7), C2sHX601,. 112 H20, which 
has UV and IR absorption characteristic of 
secoiridoid glucoside and several NMR features 
assignable to the same glucoside moiety of 1. 
Catalytic hydrogenation of 7 over a Pd-C catalyst 
in AcOH afforded, as the main product, oleoside 
dimethyl ester tetraacetate (8) [l], mp 113-l 14”, 
which is also derivable from oleuropein (9). The 
absolute structure of 1 is thus established by this 
conversion. 
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(1) R’=OAc, R2=R3=H 
(2) R’= OAc, R*= OH, R3=H 
(4) R’=OAc, R2= H, R3=Ac 
(5) R’=OH, R*= R3=H 
(9) R’=R3 = H, R”=OH 
(to) R’= R* = OAc, R3= AC 

(II) R’=H. R* = OAc, R3=Ac 
(141 R’=R*= R3= H 
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0-GlcR34 (6) R’=R2=R3=H 

(3) R’=R2=R3=H 
(121 R’ =OMe, R2= Me, d= H 

( 7 ) R’ = OAc, R2 = Me, R3 = AC 

(8) R’=H, R2= Me, R3=Ac 

Scheme 1. 

The glucoside 2 is a white powdered bitter prin- 
ciple, C27H34015.2 H,O, [E&, = - 191.0 
(MeOH), which gives positive FeCl, and Gibbs’ 
test (bluish green and bluish violet, respectively) 
and yields D-glUCOSe on hydrolysis with fi-glucosi- 
dase. The glucoside (2) shows UV absorption 
(MeOH) at 233.5 and 283.5 nm (log E 4.20 and 
3.47) as well as IR bands (nujol) at 1740, 1705 
and 1635 cm-‘. The NMR spectrum (CD&D) 

of 2, which is very similar to that of 1 except 
signals in the aromatic region, exhibits a singlet 
characteristic of the proton on C-3 of the secoiri- 
doid at 6 7.50, a multiplet of three aromatic pro- 
tons at 6 6~4‘&6%8. a broad triplet (J 7.0 Hz) 
of the olefinic proton on C-8 at 6 6.12, a broad 
singlet of the acetal proton on C-l at b 5.95. a 
singlet of a methoxycarbonyl group at ii 3.71 and 
a singlet of an alcoholic acetoxy group at 6 2.01. 
Acetylation of 2 gave the heptaacetate (lo), 

C~H46021, which displays IR bands at 1745, 
1700, 1630, 1605 and 1500 cm-‘. Although the 
NMR spectrum of 10 resembles that of 4, the 
former shows two phenolic acetoxy signals at 6 
2.28 as expected from the difference between 1 
and 2. The signal patterns of 2 and 10 in the 
aromatic region are the same as those of oleuro- 
pein (9) and its hexaacetate (11). respectively. Tak- 
ing into account all this evidence 2 must be IO- 
acetoxyoleuropein. Hydrolysis of 2 with aq 
NaOH afforded a phenethyl alcohol and secoiri- 
doid glucoside moiety. The former was methyl- 
ated with diazomethane giving rise to 3.4-dimeth- 
oxy-,&phenethyl alcohol (12). On the other hand, 
methylation of the latter with diazomethane fol- 
lowed by acetylation gave the 7. Consequently, 
the absolute structure of 2 is also established. 

Osmanthus ,~grans belongs to the tribe Oleeae 
which comprises 17 genera including L@str-urn, 
Oleu and Syrirqgu [X]. The iridoid and secoiridoid 
glucosides found in these plants are oleuropein 
(9). nuezhenide (13) [Z]. ligustroside (14) [7] and 
lo-hydroxyligustroside (5) [7] in several species 
of genera Liyustrum and OIea as well as syr- 
ingopicroside (15) [9] in Syrirlgcl species. The 
occurrence of oleuropein (9) in the species of 
Fr~lxinus, tribe Fraxineae, has also been con- 
firmed [4]. Syringopicroside (15) possessing 7- 
dehydrologanic acid as the structural element is 
biogenetically closely related to the oleoside (3) 

type glucoside [lo]. Quite recently, oleuropein (9) 
and ligustroside (14) have also been isolated in 
Syrinya uulgaris L. [l 1). Thus secoiridoids based 
on oleoside (3) or IO-hydroxyolcoside (16) are 
quite common constituents in the Oleoideae. 

In the Jasminoideae, jasminin (17) [ 121 which 
is also based on oleoside (3) has been isolated 
from the tribe Jasmineae, but glucosides of this 
type have not yet been detected anywhere else 
in the subfamily. 
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Elution with Et20 afforded IO-hydroxyoleoside dirnethyl ester 
pentaacetate (7) (630 mg) as a powder. [x$,~ - 149.X’ (c 1.3. 
CHCI,). UV i:;;y” nm (log E): 236 (3.94); IR r~,~:‘l cm- ’ : 1735, 
1705. 1635: NMR ii: 2.02, 1?G3, 2.06. 2.08 (each s. 5 alcoholic 
OCOMe). 365. 3.75 (each s, 2 x COOMe). 4.71 (hr d. J 6.0 
Hz, IO-H,), 5.72 (hr 1s. l-H), 6%0 (br f. J 6.0 Hz. 8-H), 7.45 
(s. 3-H). (Found: C, 51.45: H. 5.51. C,,HI,O,,. 1’2 H,O 
requires: C. 51.45: H. 5.71;,,). 

‘4lkLlli)lP IIl~rlrolrsis of 1 O-uceroz~o/r~ir,_o/~~~i~~ (2). Hy- 
drolysis and the subsequent work up of 2 (700mg). in the 
same way as described above. gave a substance showing the 
~amc behaviour on TLC as that of 3,4-dihydroxy-p-phencthyl 
alcohol. Methylation with CHzNz~ Et,0 at 0’ For 3 days gave. 
on crystallization from Et,O. needles (12) (34mg). mp 42~44 : 
IR vz,u,p’ cm , -” 3220 1600 and 1520. (Found: C. 65.75: H. 
7.63. Calc. for C,,H i403: C. 65.92; H. 7.737,). This substance 
was identical with an authentic sample of ?,4-dimethoxy-p- 
phenethyl alcohol (mmp. IR, TLC). Evaporation of the aq 
layer in ~‘ucuo gave a residue (594mg) which was treated in 
the same manner as in the case of the hydrolysis of I to 
_pive IO-hydroxyoleoside dimethyl ester pen&acetate (7). 

Cattrlytic izydroquiutior~ of 1 O-h~ci~o\-r‘oleo.si~~~~ tliwrk~l rstrf 
pr~~tuawrcr~r (7). 7 (507 mg) m AcOH (30ml) was hydrogenated 
over a Pd-C catalyst [prepared from 5”,, PdClz~~HCl soln 
(Zml) and activated charcoal (Darco 60. XKlmg)]. After an 
uptake of ca I mol of H,. the catalyst was filtered off and 
the filtrate was concentrated to dryness leaving a rcsiduc 
which was dissolved in CHCI,, washed successively with 5”;) 
aq NaHCO, soln and HLO. dried and evaporated in ~‘acrlo. 
Separation of the residue by chromatography on Si gel (elu- 
tion with Et,O) gave. besides the starting material (7) (172mg). 
a mixture of hydrogenation product (170 mg) (TLC: EtzO. R, 
0.46). the NMR spectrum of which showed, in addition to 
signals based on oieoside dimethyl ester tetraacetate (8). weak 
si,tmals at ci 7.43 (3-H. hr s). (5 3.73 and 3.64 (2 x MeCOO. 
each s). ij 1.75 (X-HZ. 5-H. ~11) and (5 1X)() (IO-H,, hr r) indicating 
the presence of dihydro derivative of 8 in a small amount. 
This product gave needles of 8 ex_ EtOH. mp 113-- I 14 [cc];' 

- 123.3 (c, (4. CHCl,); L’V ;.~~::“’ nm (loa cl: 136.5 (402): 
, R ~ ,py,l”l cm 1 : 111 1750. 1705. 1635: NMR ,s: 1.75 (r/d, J 7.0 
& I.5 Hz, IO-H,). 2.01. 7.04. 2.07 (each s. 4 alcoholic OCOMe). 
3.64. 3.75 (each .s. 3 x COOMe). 5.71 (hr 7” I-H). 603 (hr 

q J 7,0Hz, X~H). 7.45 (s. 3 H). (Found: C. 53.45; H. 5.97. 
C’alc. for C,,H,,O, 1: C. 53.24: H. 5,X4”,,). This substance was 
identical with an authentic specimen of 8 (mmp. IR. NMR). 
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