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Abstract-Besides the known glucosides, oleuropein, neooieuropein and cichorim, a new secoiridoid glucoside, 
frachinoside, was isolated from the leaves of Fraxinus chinensis and its structure elucidated. 

INTRODUCTION 

Oleaceae is a rich source of secoiridoid and phenyl- 
propanoid glucosides. A number of secoiridoid 
glucosides including oleur~~in (l), ligstoside (2) and 
nuezhenide (3) have been reported from the genus 
Fruxinus [l, 21. In the course of phytochemical and 
biosynthetic studies on secoiridoid glucosides in ole- 
aeeous plants [3], we have now investigated the consti- 
tuents of the leaves of F. c~ine~sis Roxb. (Chinese name, 
Bai la shu) and isolated a new secoiridoid glucoside 
together with three known glucosides. 

REWLXS AND DISCUSSION 

The water soluble part of the methanolic extract of the 
fresh leaves of F. ehinensis (Ex~~~tal) gave on column 
chromatography and further purification through pre- 
parative TLC, a new secoiridoid glucoside, frachinoside 
(4), in addition to oleuropein (11, neooleuropein (5) [4] 
and a coumarin glucoside, cichoriin (6) [S]. 

The glucoside (5) was obtained as a powder, 
Cs,H,sO,s, i-4;” -130.43” (MeOH). It showed UV 
maxima at 230 and 283 nm (log E 4.3 1,3.82) and IR bands 
at 3350,1700,1690,1620 and 1520 cm-‘, which sugges- 
ted that 5 is a secoiridoid glucoside related to 1 and 2 with 
aromatic properties. Its ‘II (Table 1) and i3C (Table 2) 
NMR spectra very closely resembled those of oleuropein 
(I). The only difference being that 5 had signals due to one 
more 3,~dihydroxyphenethyl group instead of a signal of 
the carbomethoxy group present in 1. This finding was 
supported by the positive FAB mass spectrum which 
showed a qua&molecular ion peak [M + H] ’ at m/z 663, 
indicating an increase of 122 mass units in comparison 
with that of 1. These features suggested that 5 is a 
glucoside in which the car~methoxy group of I was 
replaced with a 3,4”dihydroxyphenethyl group, i.e. neo- 
aleuropein. The physical and spectral data of the octa- 
acetate of 5 were in full agreement with those reported for 
neooleuropein octaacetate @a) [4]. The absolute struc- 
ture of 5 was, therefore, established. Although this gluco- 
side had already been obtained as its acetate from the 

1 RI I&~ RZ=cg R3= RJ =H 4 
2 R&k, &It &R4=H 

3 
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Glucosides from Fraxinus ckinensis 1279 

C 

Table 2. “CNMR spectral data of glucosides 1,4-7 and 10 (in CDsOD, at 125.65 Hz) 

4 (75.46 Hz)* 

1 A 3 5 6 7 10 

1 95.21 d 
2 - 

3 155.14 d 
4 109.39 s 
5 31.80 d 
6 41.25 t 
7 173.21 s 
8 124.87 d 
9 130.74 s 
10 13.55 q 
11 168.69 s 
OMe-11 51.92 Q 
1’ 100.88 d 
2 74.74 d 
3’ 78.40 d 
4 71.45 d 
5 77.91 d 
6 62.71 t 
1” 66.88 f 
2” 35.38 t 
3” 130.48 s 
4” 117.06 d 
5” 146.22 s 
6” 144.91 s 
7” 116.43 d 
8” f21.31 d 

97.78 
- 

153.79 
109.89 
28.66 
35.69 

174.05 
134.33 
45.07 d 

120.65 t 
168.86 
51.71 

100.11 
74.52 
78.15’ 
71.16 
77.98’ 
62.31 

163.43 s 
114.84 
145.46 d 
113.82 
145.32 s 
150.00 
105.24 
149.63 
115.17 s 

102.39 
74.48 
77.30 
71.56 
75.63 
64.27 

95.25 
- 
155.13 
109.55 
31.74 
41.17 

173.25 
124.88 
130.42 

13.55 
168.24 

163.74 s 
114.58 
145.64 d 
114.01 
145.64 s 
150.78 
105.35 
149.32 
115.35 s 

- 

100.89 103.12 

74.74 74.70 
78.35 78.48 

71.45 71.29 
77.93 77.46 

62.71 62.38 
66.88, 66.34 
35.36, 35.48 

130.77, 130.99 
117.09, 117.02 
146.24, 146.19 
144.88, 144.88 
ii 6.48, 116.39 
121.31, 121.36 

- 
163.63 s 
113.16 
145.87 d 
117.16 
144.37 s 
153.39 
104.62 
152.70 
112.88 s 

104.52 
74.86 
78.51 
71.47 
77.71 
62.62 

97.55 
- 

153.59 
110.07 
28.56 
35.06 

176.20 
134.41 
45.29 d 

120.57 t 
168.88 

51.65 
99.94 
74.58 
78.34 
71.50 
77.94 
62.71 

“Values are ~terch~geabIe. 
*A: secoxyloganin part; B: cichoriin part. 
The signals of glucoside 4 were assigned on the basis of 13C-‘H COSY and DEFT spectra; the others 

were made by gated decoupling mode. Multiplicities are not repeated if identical with those of 1. 

leaves of Sy~~n~a v~l~~is [4], this is the first time it has 
been isolated as the native form. 

The giucoside (6) was obtained as needles, mp 210”, 
C,sH,JL Cal:: -97.60” (50% MeOH). It showed UV 
absorption at 227,255,290 and 345 (logs 4.07,3.59,3.49, 
3.77), IR bands at 3300, 171Osh, 1690, 1680sh and 
1570 en- ‘, and ‘I-I NMR signals (Table 1) typical of 6,7- 
dihydroxycoumarin glucosides [6]. These features 
coupled with its 13C NMR spectrum (Table 2) and 
molecular formula suggested that it should be either 
cichoriin (6) or esculin (7) Methylation of 6 followed by 
acidic hy~olysis gave scopoletin (8), identical with an 
authentic sample, and glucose. The p-nature of the sugar 
linkage was evident from the coupling constant (J 
=8.0 Hz) of the anomeric proton. Thus, glucoside (6) 
proved to be cichoriin which had been also isolated from 
Fraxims ~rnus [5]. 

Frachinoside (4), CD2H38019, was obtained as a 
powder of [cr]i6 - 114.10” (MeOH). It showed UV 
absorption at 227,287 and 343 nm (log& 4.36, 3.79,3.86), 
IR bands at 3400,1720sh, 1710,1690sh, 1630,162Osh and 
1560 cm-‘, and ‘H and 13C NMR spectra (Tables 1 and 
2) with all signals characteristic of a secologanoside (9) 
type s~oiridoid glucoside and cichoriin (6). Con~rmative 
evidence of the position of attachment of these glucosides 
was provided by NMR data as follows: the lower field 

shifts (6 4.11, 4.69) of the C-6’ methylene protons of the 
cichoriin (6) moiety in 4 when compared to the corres- 
ponding signals at S 3.63 and 3.82 in 6 suggested that one 
of the two carboxyl groups of 9 is linked by an ester bond 
to this carbon. This was supported by its 1 3C NMR data, 
which showed C-6’ and C-5’ signals of the cichoriin (6) 
moiety resonating at 6 64.27 and 75.63 in 4, and at 62.38 
and 77.46 in 6, respectively. In addition, the ‘HNMR 
spectrum of 4 showed a signal due to a carbomethoxy 
group at 6 3.58 (3H, s), indicating the existence of a methyl 
ester in this molecule. 

To confirm the attached positions of the methyl group 
and cichoriin (6) moiety to the secoiridoid moiety, 4 was 
subjected to partial hydrolysis with sodium hydroxide 
(0.2 M), and yielded 6 and secoxyloganin (10). The identi- 
ty of the latter was confirmed from the NMR and [a&, 
data already reported [7]. and thus, the structure of 
frachinoside was elucidated as cichoriinyls~oxyloganin 
(4). Generally, a carbomethoxy group conjugated with an 
iridoid enol system as shown in 10 would appear give rise 
to a ‘H NMR signal at about 6 3.70 [7]. The higher field 
shift of the carbomethoxy group in 4 compared to that of 
10 would be caused by the anisotropic effect of the 
coumarin skeleton. 

Frac~nosid~ (4) is the first example of a novel secoiri- 
doid linked to a coumarin glucoside, although oleuropein 



(I) and esculin (7) do co-exist in F.jupanica [Il. This is the 
second example of a secolaganoside (9) type secoiridoid 
glucoside to be isolated from this family [8]. 

EXPERMENTAL 

Gmwaf. Mps: uncorr; NMR; *H, 300, 500, 600 MHz, 13C, 

125_65,75.46 MHz, TMS as int, standard; TLC: silica gel GF, 54r 

spots visualized by nradration under UV light (254 nm), by 

exposure to I, vapout or by spraymg with aaisaldehyde-H,SO, 
reagent and heating prep. TLC: silica gel PF2s4, bands detected 

under UV light or by expasure to I, vapour; CC: highly porous 

polymer Damn HP-2f (Mitsubishi Kasei)and silica gel (Merck); 

GLC: detect, FID, Row rate, N, 40 ml mini, column dimen- 

sion, 200 x 3 mm, packing, 3% SE-52. 

PIanr maserral. Leaves of Fraxinus chrnensis grown in the 

Botanical Garden, Kunmmg Institute of Botany, Chinese 

Academy of Sciences were collected in October 1990. 

fsofmon rrf glucosrdes. The fresh leaves (2.34 kg) of F. chinen- 

sis were extracted with hot MeBH (20 f x 4) and the residue 
&tamed by removal of the solvent m vacus was triturated with 

H,O (2 If. The msolubfe material was filtered offthrough a Cetitc 
layer, which was washed wtth H,O (900 ml), and the filtrate and 

washmgs were combined and caned in vactlo to CLI 5oQ ml: the aq. 

soln was extracted with n-BuQH (300 ml x 4). The n-BuQH layer 

was coned zn I’QCU~J to pve a residue (89.0 g), which was subjected 

to CC on the highly porous polymer HP-21 (1783 ml), eluting 

with H,O- MeOH of mcreasing MeOH content. The eluates 

with 50% H,O-MeOH (4 1) and MeOH (4 1) were coned in U~CUO 

to give residues R-3 (35.08 g) and R-2 (48.10 g). respectively. An 

afiquat of R-l (200 mg) was purified by prep. TLC 

(CHCl,-MeOH- HUAc, 40: 10 : I, 2 developments) followed by 

recrystallization (H?O- MeOH) to give cichoriin (61t40 mg). An 

aliquot of R-2 (10 gf was chromatographed on a sihca gel (300 g) 

column with CHC13-MeQH with increasing MeOH content. 
The frs eluted with CHCl,.-MeOH (185: 15), (9-l) and (4: 1) were 

coned in rticuo to afford residues R-Z/f (1.247 g), R-2/2 (370 mg) 

and R-2:‘3 (I.294 g), respectively An ahquot of R-2/1 (570 mg) 

was subjected to prep. TLC (1st: CHCl,-MeOH-HOAc, 

40: 10: 1. 3 developments, 2ndO C,H,-EtOAc-EtOH, 1:4: 1, 2 

developments) to give oleuropem (1)_{38.1 mg) as a powder. R- 
212 (370 mgf was subjected to prep TLC (1st: 
CHCT,-M&H-HOAc, 40: 10: 1, 3 developments; 2nd: 

CHCl,-M&H, R, 0.35) to give neooleuropein (5) (24.7 mg). On 
further punficatton by prep. TLC (1st: CHCl,-MeOH, 4: I, 2 

developments, 2nd: EtOAc--M&H-H,O, 200: 33 : 27,3 develop- 

ments; 3rd: Me,CQ--CHC13-H,Q, 32:8: 1, 2 developments) of 

R-2/3 (556.7 mg) gave frachinosrde (4) (40.8 mg). 
IVroolrurvpein (5). [a]g - 130.43” (MeOH; cO.SO6); UV 

A I:$‘” nm (loge:). 230 (4.31), 282 (3.82); IR vi:: cm-‘: 3350, 1700, 
1690, 1620, 1520. FAB-MS m/z 663 [McHJ’. (Found: C, 57.7; 

H, 5.6. Calcd. for C,,H3@,,: C, 58.0; H, S.8%.) Compound 5 
I IQ.5 mg) was acetyfated wdh pyridine-Ac,O (each 0.2 ml) in the 

usual way and the product ! t 6.4 mg) purified by prep. TLC 

(CHCl,-M&H, 49: 1) to gwe neooleuropein ociaacetate (!?a) 
(14.5 mg) as a powder. [z)? -89.23” (CHCI,; c f.30, ref. [4-J 

-- 73.5 . CHCl,t, LX ~~~~rr {logs): end absorption, 23Osh #15), 
27Osh (3.16), IR vzzi cm -I: 1750, 171Osh, 1630, 1430; ‘HNMR 
(500 MHz. CDCI,): d 1 68 (3H, dd, J=7.0 and 1.5 Hz, H,-to), 
2.02, 2.03 and 2.04 (12H, each s, alcohohc OAc), 2.28 (12H, s, 

phenolicOAc),2~36(lH,dd,J~14.5and9.0Hz,H-6a),2.68(1H, 

dd, J = 14.5 and 4.5 Hz. H&b), 2.9OiZH, t,d= 7.0 Hz, Hz-2”), 2+96 

(2H, t,J=7.0Hz,H,-2”),3.76(1H.ddd,J=10.0,4.5and2.5Hz, 

H-5’),3.94(1H,dd,J=9.0and4.5 Hz, H-5),4,10(1H,dd,~=12.0 

anb 2.5 Hz, H-6’a), 4. i 8 (1. El, dt, J = 11.0 and 7.0 Hz, H-l”a), 4.26 

(lH, dt, J= 1 LO and 70 Hz, f-I-l”b), 4.30 (lH, dd, J= 12,O and 
4.5Hz.H-6’b~,432flH,dt,$=l1.0and7.0HzH-l”a‘),436{lH, 

dt,J=11.0and7.0Hz,H-l”b),5.02(1H,d.J=8.0Hz,H-1’),5.12 

(lH, dd, J=9.5 and 8.0 Hz, H-2’), 5.12 (lH, t, J=9.5 Hz, H-4’), 

5.26(1H,t,~=9.5Hz,H-3’),5.68(lH,yur~~rlike,J=l.SHs,H-l), 

5.98 (1 H, hr qd, J = 7.0 and -1.5 Hz,H-8),7.04(1H,d,J==2.0 Hz, 
H-4”), 7.06 (lH, d, J = 2.0 Hz. H-4”), 7.08 (lH, dd, J - 8.5 and 

2.0 Hz, H-8”), 7.10 -7.13 (3H, m, HZ-?“’ and H-S”), 7.42 (IH, s, H- 
3). 

fichoriin (6). Mp 210 ’ (ref. [S’J 205-220”); [fr]ks -97.60” 
(50% MeOH; f 0.625); UV ii;;:d’Oxa”e nm flogc): 227 (4.03)s 255 

(3.59), 290 (X69), 345 (3.77); IR +$Iz: cm-r: 3300, t’ifOsh, 1690, 

1680sh, 1570; FAB-MS m/z 339 [M --.HJ . (Found: C, 52.8; H, 

4.8. Calcd. for C, ,H,,09: C, 53.0; H, 4.7%) Compound 6 
(21.7 mg) was acetylated with pyrtdme-Ac,O (each 0.3 ml)in the 

usual way and the product (23.0 mg) was recrystallized fram 

EtOH to give needles (19.9 mgl of cichoriin pentaacetate (a). 

Mp 211.5. (ref. [9] 218”j, [srJk* -20.34” (CHCI,; c 1.18). 
Fruchoszde (4). [a] A” - 114.10” (MeOH: c 0.780); UV 

~~$’ nm {logs): 227 (4.36), 287 (3.793, 343 (3.86); IR ~5:: cm ? 
34UQ 1720sh, 1710,1690sh, 1630,1620sh, 1560, FAB-MS m/z 727 

[M + H] T-a (Found: C, 53.1, H, 5.3. C,,H,,C),, requires: C, 52.3; 
H, 5.3%<) 

~gr~~~l~t~~~~ and nerd Ityd~~lysrs of richorirn {6f. A soln of 6 
(25.5 mg) m MeOH (8 ml) was treated with excess ethereal 

CH,N, m the usual way and the product (29.0 mg) hydrolysed 
with 5% HCI (10 ml) at 95‘ for 30 mm The reactron mixture was 

extracted with Et,0 (5 ml x 4) and the dried Et,U layer was 

coned rn wcuo. The resrdue was purified by prep. TLC 

(CHCI, -EtOAc, 20: 1) to give needles (9.7 mg) of scopoletin (8). 

mp 203” (ref. [lo] 203 - 205 ) cm recrystalhzation from MeOH. 

Identity was confirmed by comparrson with an authentic sample 

[mmp, TR and ‘H NMR]. The aq. layer, on c~ncn tn r*acuo, gave 

glucose, which was rdentified wrth an authentic sample on GC (as 
TMSi derivatrves) (R,: 3, 7.6 mm; fs, 10.4 mint. 

Partial hydrolysis offiachinaside (4). A soln of 4 (81.8 mg) in 

0.2 M NaOH (2 0 ml) was stirred for 6.5 hr at room temp. and 

neutralized with Amberhte IR-120 B (H’ form). The residue 

(86.2 mg), on concn r’n ~wuo, was subJected to prep. TLC 

(CHCI, - MeOH, 7 - 3) to give cichorrin (6) (2.1 mg) and secoxy- 

loganin (10) (5.6 mg), [cr]F - 1 l&67’* (MeOH; c 1.680, ref. [SJ 
- Ill.?‘“, MeOH) [‘H, 13C NMR. see Tables 1 and 2); 29.4 mg of 

4 was recovered. 
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