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Ahabact-From the methanolic extract of callus tissue of RelwnanU glurinosa four phenolic giycosides and one 
aliphatic gIycoside were isolated. Two of the phenolic glycosides were identified as acteoside and fotsythiaside and the 
structures of the other two were elucidated as 3,~ydroxy-B-phenahyl-O-~~~~p~~l-( 1 + 3)4Ocaffsoyl- 
/I-D-glucopyranoside and 3,4aihydroxy-B-pheneyl-O-B-Dglucopyranl-( 1 -. 3bO-a~~&amnopyranosyl- 
(1 + 6)4O-~&feoyl-~-~-glt~opyran0sid~. 

lNlRODUCllON 

Iridoids [l, 21, sugars [3] and amino acids [4] have been 
isolated from the Chinese drug plant RclvMnnIo glutinmu 
Libosch. var. purpurea M&no. In continuing studies on 
R. ghuinosa, the clonal propagation of tip tissue in tissue 
culture has been carried out [S]. Furthermore, two 
phenolic glycosides were isolated from diseased root and 
shown to be phytoalexins [a]. 

This paper describes the formation of phenolic glyco- 
sides in callus culture of R. glutinosa and the structure 
elucidation of two new phenolic glycosides. Their anti- 
biotic activities against various fungi are also discussed. 

RESULT AND DISCUSSION 

Callus induction from leaf segments was investigated in 
the media supplemented with combination of 2,4di- 
chlorophenoxyacetic acid (2,4-D), a-naphthaleneaatic 
acid (NM) and Cbetuylaminopurine (BAP) under con- 
tinuous light or dark. The results showed that 
MurashigcSkoog (MS) medium [7] containing 2.4-D 
was genemlly more effective for inducing callus tissue than 
NAA was. Since the pattern of phenolic glycosides as 
monitored by TLC was not affected by the environmental 

conditions.callus tissue was subcultured on the MS media 
inoculating 2.4-D (1 ppm) under continuous light. 

The methanol extract of the cultured tissue was par- 
titioned with organic solvents and then repeatedly chro- 
matographed on Sephadex LH-20 and MCI GEL CHP- 
2OPand compounds l-5 were isolated. Compounds 1 and 
2 were identified as acteosidc [8. 93 and forsythiaside 
[lo, 111, respectively. Compound 3 was obtained as an 
amorphous powder, C,,H,,O,,. [a]: - 18”. The FD 
mass spectra gave the [M] ’ at m/z 679 [M + K] + 
continning the molecular weight and associated major 
fragmentsatm/z663[M+Na]‘.and502[M+Na+H 
- hexose]‘. The UV spectrum of 3 closely resembled 
those of acteoside and forsythiaside suggesting that 3 
contained cat&ate and catechol moieties [12]. Acid 
hydrolysis of 3 with 1 N hydrochloric acid yielded glucose 
and 3,4dihydroxyphenethylakohol. Moreover, alkaline 
hydrolysis of 3 gave caITeic acid. These components are in 
good agreement with “CNMR spectrum (Table 1). 

partial hydrolysis of 3 with 0.05 N hydrochloric acid 
gave desrhamnosyl acteoside [ 131 and glucose establish- 
ing that 3 may have the same partial structure as 
acteoside with two glucose moieties in the molecule. 
Therefore, the linkage of the terminal glucose was de- 
termined by the “C NMR spectrum. Comparison of the 

,OH 

1 R’ = rhamnoryl, R’= H; acteotie 
2 R’ - H. R’ = rhmnosyyl; forsytlthide 

3 R’ = &cosyl, R’ = H 
4 R’ = ghmryl. R’ = rhamnosyl 
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Tabk I. “C NMR chanical rhifts @yridhed,) of alTcoyl esters 

Dcsrhamnosyl 
IIueAde Forsythiaaide 3 4 

3,4allydroxy 1 
phcncthyl moiety 2 

3 
4 
5 
6 

8 
calre8tc 1’ 
moiety 2 

3 
4 
5 
6 
7 
8 
9 

GlUOX 1 
(inner) 2 

3 
4 
5 
6 

Rhunnoee 1 
2 
3 
4 
5 
6 

Gluame 1 
2 
3 
4 
5 
6 

130.2 
116.4 
146.3 
145.4 
117.3 
120.3 
35.9 
71.2 

126.5 
115.5 
146.5 
150.1 
116.5 
122.2 
147.1 
114.5 
167.2 
104.1 
74.9 
75.5 
72.3 
75.9 
62.0 

130.3 
116.5 
146.4 
145.4 
117.4 
120.5 
36.1 
72.5 

126.7 
115.7 
146.9 
150.4 
116.5 
122.1 
149.5 
114.6 
167.0 
104.5 
74.6 
15.7 
71.4 
75.0 
67.5 

102.4 
72.0 
72.4 
73.8 
69.8 
18.5 

130.2 
116.5 
146.3 
145.5 
117.4 
120.4 
36.1 
71.1 

127.0 
115.8 
147.0 
150.4 
116.7 
122.2 
147.5 
115.1 
167.1 
103.9 
76.2 
84.8 
70.5 
76.2 
62.0 

106.6 
74.6 
78.2 
71.4 
78.0 
62.5 

130.3 

116.5 
146.4 
145.4 
117.4 
120.5 
36.2 
71.3 

127.0 
115.8 
147.0 
150.4 
116.5 
122.1 
147.6 
115.1 
166.8 
104.0 
76.2 
84.4 
70.4 
76.2 
67.3 

102.5 
72.1 
72.7 
73.9 
69.9 
18.6 

106.5 
74.5 
78.3 
71.5 
78.1 
62.7 

“CNMR spectrum of 3 with that of /?-laminaribiose(3- 
0-8-glucopyran~yl-D-glucopyranosc) [ 143. indicated 
that the t C resonance of the terminal glucose moiety 
showed no glycosidation shift. On the other hand, the 
signal of C-3 of the inner ghtcose was located at 1.9 ppm 
higher tieid relative to the C-3 signal (86.7 ppm) of /I- 
laminaribiose and this was due to the @effect of the 
neighboring caffeate group. Finally, the coupling const- 
ants of the anomeric proton signals [64.22, (d, J = 8 Hz), 
4.3 (d, J = 8 Hz)] in the ‘H NMR spectrum of 3 indicated 
that two ghtcose moieties in 3 were /I-linked and the same 
linkage occurred between the aglycone and the glucobiose 
unit. From these results the structure of 3 was established 
as 3,4-dihydroxy-j?-phenethyl-O-~-D-glucopyranosy~-( 1 
+ 3)-eOcaffaoyl-8-D-glucopyranoside. 

Compound 4, Cb,H.60z0, [a]h9 - 14’ was an amorph- 
ous substance. The FD mass spectrum showed peaks due 
to [M + Na] l at m/z 809, [M + Na - 146]+ at m/z 663 
and [M + Na - hexose]’ at m/z 647, suggesting that 4 
may be triglycoside of 3.4dihydroxyphenethylalcohol 
with rhamnose and a hexose as terminal moieties. This 
suggestion was confirmed by acid hydrolysis giving 
glucose, rhamnose and 3+dihydroxyphenethylalcohol. 

The ‘HNMR spectrum of 4 was similar to that of 3, 
except for a new anomeric proton signal at 65.02 (br s) and 
methyl proton signals at 1.86 (d. J = 8 Hz) due to the 
rhamnose. The “C NMR spectrum of 4 clearly showed 
that no low field shifts were observed on the resonances of 
rhamnose and one of the two glucose moieties, but the 
resonances of C-3 and C-6 of the inner glucose moiety 
showed glycosidation shifts. Moreover, the resonances of 
4 were similar to the addition of resonance of for- 
sythiaside and those of 3 (Table 1) suggesting that 4 was 
the Wtamnoside of 3. This was confirmed when partial 
hydrolysis of 4 with 0.05 N hydrochloric acid gave 
desrhamnosyl acteoside. 3 and forsythiaside which were 
identified by TLC and HPLC comparisons with authentic 
samples. Since the coupling constants of the anomeric 
proton signals r64.40 (d, J = 7.5 Hz), 5.02 (br s)] in the 
‘H NMR spectrum of 4 exhibited that the two glucoses in 
4 were /?-linked and rhamnose was a-linked, the structure 
of 4 could be assigned as 3,4dihydroxy-/3-phenethyl-O-/7- 
D-ghIcopyranosyl-( 1 + 3)-0-a-L-rhamnopyranosyl-( 1 + 
6)4catTeoyl-p-D-glucopyranoside. 

The water soluble fraction of the callus was then 
acetylated in the usual manner and the product separated 
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1700 (CO), 1628.1600 (C-C); ‘H NMR (DMSO+): 61.08 (3H. 
d, J = 6 Hz. rba H-l), 2.77 (2H. r, I - 8 Hz. H-7), 3.86 (ZH, r, J 
=8~H-8~4.32(1H,d,~=7.~~~cH-l~4.7O(lH~~~r~ 
H-1),6.28(lH,d,l= 16IiqH-8’),7.49(lH,d,J= 16Hz,H-7’); 
“CNMR: see Table I; identified with forsythiaside by 
comparison with data in rcfs [IO. 1 I]. 

Compound 3. An amorpbous powder, [a]2 - 18.1” (c 0.3; 
&OH); FDMS m/s: 679 [M+K]‘, 663 [M+ Na]‘. 
(Found: C, 52.86; H, 5.8& C29H36016*H10 rcquins: C; 52.88; 
H, 5.82x.) UVIZ” nm flO8 E)E 218 (4.11), 247 (3.83), 291 
(3.94), 333 (4.08k IR vzcm- ‘: 3380 (OH), 1690 (CO), 1623, 
1605 (C=Q’HNMR (DMS0-Q 64.22 (1H. d, J - 8 Hz& glc 
H-l’), 4.34 (1H.d.J = 8 Hz.glc H-1),6.30 (lH,d,I = 16 Hz, H- 
8’), 7.50 (IH. d, J = 16 Hz, H-7’); “CNMR: see Table 1. 

Acid hydrolysis oj 3. Compound 3 ($ mg) was dissolved in 
1 N HCl and the mixture was r&axed for 2 hr. Tbe reactant was 
passed through Ambcrtite IRA-400. The &ate was amductal on 
PC using n-BuOHC,H,N-H,O (6:4:3) to detect glucose 
(R, 0.37). 

Alkuiine hydrolysis oj3. Compound 3 (5 mg) was dissolved in 
1 N NaOH and the mixture was heated at 50” under N1 for 1 hr. 
The reactant was psscd through Ambcrlite IR-120. Tbe eluate 
was extracted with Et,O. The Et,0 extract was subjected to TLC 
to detect caffcic acid. 

Cumpou& 4. An amorphous powder; [a]g - 14” (c 1.0; 
MeGHkFD-MSm/c809[M+Na]+.(FoundzC,51.80;H,6.10. 
C,,H,0,,.fH,0raquircs:C,51.66,H,6.07%.)UVI~Hnm 
(loge): 218 (4.28), 247 (3.94). 290 (4.07), 3.30 (4.2Ok IR vscm-‘: 
3380 (OH), 1690 (CO), 1625.1600 (C=Q’H NMR @MSO-d& 
al.%(3H,d,J=6Ht,rhaH-6),2.76(2H,t,J~Stiz,H-7X3.88 
(2H,r,~=8~H-8~4.~(lHx2~~=7.5~~H-landH- 
1’),4.73(lH,t,J=9.SHzglcH-4~5.02(1H,brs,rhaH-l),6.28 
(1H. d, J - 16 Hz, H-8’), 7.45 (IH, d. J = 16liz, H-7’) 
“CNMR: see Table 1. 

Acid kydrolysfs o/ 4. Compound 4 (5 mg) in 1 N HCl was 
refluxai for 2 hr. The mt was passed through Ambcrlitc 
IRA-400 and the eluatc was wnductal on PC using 
n-BuOHC,H,N-H,O (6:4: 3) to detect rhamnosc (R, 0.67) 
and glucose (R, 0.37). 

Alkaline hydrolysis of 4. Compound 4 (5 mg) in 1 N NaOH was 
heated at 50” under N1 for 1 hr: The reactant was passed through 
Amberlite IR-120 and the eluate was extracted with Et,O. The 
Et,0 extract was subjected to TLC to detect caffeic acid. 

Partial hydrolysfs of 4. Compound 4 (5 mg) was dissolved in 
0.05 N HQ (1 ml)and the mixture was hated at 95” for 1 hr. The 
reactant was evaporated in uocuoand the residue was subjcctai to 
TLC and HPLC. Three peak& 4.. 4t, and 4, were idcntilicd with 
authentic compound 3 (R, 7.5 min), forsythiiidc (R, 8.0 min) 
and dcsrhamnosyl actcoside (R, 10.0 min), respectively. 

Compatnd 5b. An amorphous powder. [a]6 + 14.8” (c 1.1; 
CHCl,); El-MS m/z 375 [M - H]‘, 331 [M -AC - 2H]‘, 303 

[M-AC-Et-H]‘;’ HNMR (CDCl,)r61.18 (3H,m,Me),2.16 
(IZH, Ac x 4), 3.404.al(3H, m, gk H-5. -GCI-I,-), 4.10 (lH, dd, 
f= 12,2~~H~A4.~~1~~,~~ 12,4HqgkH-6),4.48 
(1H. d, J = 8 Hz, anomeric H), 4.80-5.40 (3H, m, gk H-2.3.4). 

CanpoMd 5r. An amorphous powda; “C NMR (CD,OD)i 
615.0 (Me), 58.0 (-GCHI). 61.6 (C-6), 72.5 (Cd), 74.4 (C-2x 75.8 
(C-S), 76.9 (C-3), 104.6 (C-1). 

Antibiotic assay was invantiwtcd by previously reported 
methods [6] and the results arc given in Tabk 2. 
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