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Abstract-Bis-0-rhamnosides of lanciresinol, 5,5’-dimethoxylariciresinol and secoisolariciresinol, and pinoresinol- 
apiosyl( 1-2)~glucoside were isolated from Parsonsia laeuigata. 

INTRODUCTION 

Parsonsia laeuigata Alston is a climbing evergreen shrub, 
indigenous to the Ryukyu Islands, and known as a 
feeding plant for the larvae of Idea leuconoe Erichson. In 
the preceding paper of this series, we described parsonine 
[ 11, a pyrrolizidine alkaloid having a dienone system as 
found in danaidone [2], from the stems. This paper deals 
with bis-0-rhamnosides and apiosylglucoside of known 
hgnans from the stems and the leaves. 

RESULTS AND DISCUSSION 

The methanol percolate of the air-dried stems was 
partitioned with chloroform and butanol. The butanol 
extract on column chromatography gave three lignan 
glycosides (l-3). From the air-dried leaves of the same 
plant, four lignan glycosides (14) were obtained. 

Compound 1 showed the [M +Na]+ peak at m/z 
675.262 in FABMS, indicating a molecular formula of 
C32H440,4. Upon acetylation, a heptaacetate (la) was 
obtained. In the ‘HNMR Spectrum, a pair of three 
proton signals due to two tri-substituted benzene rings 
was observed together with a singlet proton peak due 
to two methoxyl groups, and the presence of two 3- 
methoxy-4-hydroxyphenyl or 3-hydroxy-4-methoxy- 
phenyl groups was suggested (Table 1). In the 2D- 
NOESY spectrum, cross peaks were observed between 
the methoxyl protons and H-2(H-2’), and the structures 
of the phenyl groups were determined to be 3(3’)- 
methoxy-4(4’)-hydroxyphenyls. The two component sug- 
ars were assignable as rhamnose based on the coupling 
constants of H-l-H-6, and the chemical shifts in the 
13C NMR spectrum (Table 2). Since the coupling con- 
stant between each anomeric carbon and proton (rJc_,,) 
had a value of 170.9 Hz, the rhamnosyl linkages were 
considered to be a. 

Compound 1 was hydrolysed enzymatically to yield an 
aglycone (lb), which was identified as (+)-lariciresinol 
[3] based on EIMS (m/z 360.158, C,,H,,O,), the ‘H and 
i3CNMR spectra and specific rotation. A rhamnose 

*Part 2 in the senes ‘Studies on Parsonsra’. For Part 1, see ref. 
111. 

(2 mol/mol of 1) molecule was determined to be linked to 
the p-hydroxyl of each phenyl group by a comparison of 
the 13CNMR signals of lb and 1. The rhamnosidic 
linkages were also assigned on the basis of the cross peaks 
observed between the anomeric protons and H-5 and H- 
5’ in the 2D-NOESY spectrum of 1. Upon acid hydrolysis 
of 1 with 1 M HCI, L-rhamnose ([a&+9.0”) and a 
crystalline aglycone (lc) were obtained. Compound lc 
also has a molecular formula, C,,H,,O, based on the 
M ’ peak at m/z 360 157 and afforded a tetraacetate (la). 
The C-7’ signal in lc showed an upfield shift ( - 35.2 ppm) 
m comparison with those in 1 or lb. Since the proton 
signals of one of the two benzene rings were transformed 
into two singlet peaks, lc was assigned as (+)- 
isolariciresinol formed by acid [3]. The structure of 1 was 
therefore determined to be lartciresmol-4,4’-b:s-O-a-L- 
rhamnoside. 

On the basis of the [M + Na]’ peak at m/z 735.284 in 
the FABMS, the molecular formula of 2 was established 
as C34H48016, having two more methoxyl groups than 1. 
The presence of two extra methoxyl groups was confirm- 
ed in the ‘H NMR spectra in which the methoxyl proton 
peaks were observed as two singlet peaks of 6H each at 
63.67 and 3.65. In the phenolic proton signals, two smglet 
peaks for two protons each were observed at 66.67 and 
7.00, suggesting the presence of two 3,5-dimethoxy-4 
hydroxyphenyl residues (Table 1). The C-5 and C-5’ 
signals which appeared at 6118.7 and 118.9 in 1 were 
shifted downfield and transformed into singlet carbons 
which duplicated the signals of C-3 and C-3’ at 6154.0, 
while upfield shifts were observed in C-4(C-4’) and C-6(C- 
6’). Since the proton and carbon signals due to rhamnose 
and a furan ring in the lignan were observed with the 
same chemical shifts as those in 1 (Table 2), and ‘Jc_u 
between C-l and H-l in the rhamnose was observed as 
172.4 ppm, showing to be a-linkage, the structure of 2 was 
determined to be 5,5’-dimethoxy-lariciresinol-4,4’-bis-O- 
a-L-rhamnoside. 

Compound 3 was obtained as crystals and the 
[M+Na]+ peak was shown at m/z 677.277 in the 
FABMS, indicating the molecular formula (C32H46014) 
to be two mass units higher than that of 1. In the 
i3C NMR spectrum, only 16 signals including those from 
rhamnosyl and 3-methoxy-4-hydroxyphenyl groups were 
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1 R’ = a-~- rhamnosyl, RZ= H 

la l- heptaacetate 

lb R’= R’=H 

2 R’ = a- L- rhamnosyl, RZ= OMe 

3 R = a- L- rhamnosyl 

3n 3 - octaacetate 

3b R=H 

observed, suggesting that 3 retains a magnetically sym- 
metrical structure (Table 2). While 3 provided an octa- 
acetate (3a) and the component sugars were assignable as 
two mole of rhamnose, the presence of two primary 
carbinols in the lignan moiety was Indicated by a pair of 
methylene protons at 64.10 (2H, dd) and 3.97 (2H, dd). 
The aglycone of 3 was therefore consldered to be secoisol- 
anclresmol[4,5]. The * 3C NMR signals due to the lignan 
moiety of 3 were m good agreement with those of -__ 
secoisoiariciresinol L4J with downfGeid_ shifts 01-G4 (4’) 
and C-l (1’) Upon acid hydrolysis, an aglycone (3b) was 
obtained and identified as secoisolarlclresinol based on 
the ‘HNMR spectrum and the specific rotation value 
Based on the glycosylation shifts of the C-4 (4’) slgnal, the 
rhamnosyl linkages were assigned to the 4 and 4’-OH. 

Compound 4 showed the [M +Na]+ peak at m/z 
675.225 in the FABMS, suggesting the molecular for- 
mula, C31H40015 In the 13C NMR spectrum, the pmor- 
esmol monoglucoslde moiety [6] was asslgnable with 
a downfield shift of C-2 of glucose (+2 0 ppm) and 
an upfield shift of C-l of glucose ( - 1 6 ppm) The remain- 
ing five carbon signals including one oxygenated methy- 
lene carbon, one primary carbinol carbon and one ter- 
tiary carbon, were in good agreement with those of the 
terminal /?-D-apioside [7, 81. All proton signals of the 
sugar moiety of 4 were assignable based on the ‘H-‘H 
COSY and 13C-lH COSY spectra Upon partial hy- 
drolysis of 4, apiose, glucose, (+)-pmoresmol and pinor- 
esmol monoglucoside [6] were identified on TLC. Since 
only D-types are known for naturally occurrmg glucose 

H 

Me0 

HO OH 

4 

and apiose, the component sugars m 4 are tentatively 
assigned both as D-type. In the 2D-NOESY spectrum of 
4, cross peaks were observed between H-5 m the pmores- 
inol and the anomenc proton in the glucose, and also the 
anomenc proton of the apiose and H-2 of the glucose as 
observed m 2-O-B-D-apiosyl-D-glucose-1/?,5’-dibenzoate 
[9]. The structure of 4 was thus determined to be 
plnOreSl~O~-4-0-~-D-aplOS~~-( l-+2)-B-D-glucoside 

Four hgnans were isolated from P. laevigata. Although 
iariciresmoi LTJ, 

. -. 
S;%iimethoxyian’ciresinol LIUJ and se- 

coisolariclresinol[4,5] are already known hgnans, this is 
the first isolation of their rhamncsldes, and pinoresmol 
apiosyl-glucoside. 

EXPERIMENTAL 

General. Mps uncorr NMR 400 and 100 MHz, C,D,N, TMS 
as mt. standard. TLC and sdlca gel CC, the followmg solvent 

systems were used, 1. CHCI,-MeOH-H,O (7 2 1, 7 3.1, bot- 

tom layer), 2. EtOAc-MeOH-H,O (4 1 5, top layer) 
ExtractIon and solatron of the lrgnan ylycostdes Air-dned and 

powdered stems of Parsonsra laevlyata (24 kg) collected at 

Krkal-Jrma m July, 1983, were percolated wrth MeOH The 

MeOH percolate was coned rn uacuo to 1 I, and dduted with H,O 
(1 I) The mixture was filtered and the filtrate was partrtroned 
with CHCI, The CHCI, extract (9.8 g) was used for the Isolatron 

of parsomne [l] 

The aq layer, after partrtion with CHCI,, was coned zn uacuo 
and partltroned wrth BuOH The BuOH extract (26 1 g) was 
eluted on a polystyrene column (Mltsubrshl Chem Co, CHP- 
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Table 2 r3C NMR chemical shafts of hgnans (m C,D,N) 

C 1 lb 2 3 4 pm0 glc * 
- 

1 
2 

3 

4 

5 

6 

7 

8 
9 

1’ 

2’ 
3’ 

4 

5’ 

6 
7 

8’ 

9 

-0Me 

1367 132.7 

1138 1135 

145 7” 146 3” 

149 9 148 6 

I 18.1b 1165b 

119 lb 1194 

334 355 
43.0 43 3 
73 2 73 2 

1399 1360 
111 1 1109 

145 0” 147 3” 

1512 1486 

1189b 1163” 

1212 121 8 
83 3 83 5 

53 6 53 7 

60 1 60 2 
559(x2) 56.1 (x2) 

1373 

1143 

1449 

1512 

119.1 

1220 

35 8 
44 3 

61 1 

1373 
1143 

1449 

151 2 

119 I 
1220 

35 8 (t) 
443 

61 1 

559 (x2) 

136 1 

1112 

147 3 

150 I 

1164 

1190 

860 (d) 
54 7 

71 9 
133 1 

1109 

147 8 

1488 

1164 
1196 

86 3 

54 7 

719 
560(x2) 

sugar 

morettes 
1 
2 

3 

4 

5 
6 

rha x2 

135 7 

106.3 

1540 

1399 
1540 (s) 

1063 

34 1 

42 9 

73.2 

137.9 
103.8 

1540 

141 1 
1540 (s) 

1038 
83 3 

53.5 

60 i 
560(x2) 

559(x2) 

rha x2 rha x2 

1363 

1113 

147 1 

1502 

1165 

1188 

860 (d) 
54 7 

719 

133 1 
1100 

147 8 

148 8 

I164 
1197 

86 3 

54 7 

71 9 

560 

56 1 

glc glc 

d 101 6.). 103.5$ 101 7s 

d 709 710 709 

d 73 8 73 8 739 
d 72 1 72 2 72 I 
d 726 72 7 72 6 

‘I 185 18 5 18 5 

1006 

76 8 

790 

71.5 

78 6 

62 3 (t) 
aptose 

1103 
78 0 

80 8 

75 1 
664 

102 2 

748 

78 8” 

71 3 

18 5” 

62 4 (t) 

1’ d 

2’ d 

3’ s 

4 t 

5’ t 

“?Srgnals may be Interchangeable m each verttcal column 

*Pmoresmol monoglucosrde 
trJ,_,,= 1709 Hz 

$‘J,_,,=1724Hz 

@‘J,-,= 1709 Hz 

20P) wrth O-100% MeOH The eluates wrth 30-50% MeOH was 

then chromatographed on a sthca gel column wcth solvent 1 The 

fractrons contamlng hgnan glycosrdes were agam chromato- 
graphed on a stlica gel column with solvent 2 and then on an 

ODS column wrth MeCN-H,O (1 4) to Isolate 1 (125mg), 2 

(40 mg) and 3 (23 mg). 
An-drred leaves of the same plant (500 g) were treated in the 

same manner as described above From the BuOH extract 

(5.3 g), 1(64 mg), 2 (26 mg), 3 (11 mg) and 4 (I 2 mg) were Isolated 
Larzczreszno[-4,4’-bz.~-0-a-L-rhamnosrde (1). Fme pnsms, mp 

124 127” (from MeOH). [a];” - 100 0” (MeOH; c 1.3), FABMS 

m/z 675 262, C3,H,,0,,Na reqmres 675 263 Upon acetylatron 
with Ac,O and pyrrdme at room temp., a heptaacetate was 

obtamed, FDMS m/z 946 ([Ml’, C,,H,,O,,) Compound 1 
(40 mg) was dtssolved m 4 ml of H,O and shaken with hesperr- 

dmase (Tanabe Pharm Co. Ltd, 25 mg) at 38” for 5 hr The 

mrxture was drluted with H,O and extracted with BuOH. The 

BuOH extract was purified on a sthca gel column wrth solvent 1 

(14: 2 3) to gave (+)-larrcrresmol as a sohd, [a];‘+ 32.7” 
(MeOH; c l.O), EIMS m/z: 360 158, C H 0 reqmres 360 157. 20 24 h 

Compound 1 (50 mg) was drssolved m 1 M HCI m 50% EtOH 

(3 ml) and the mrxture was refluxed for 30 mm The mrxture was 

then deacidified with IR410A and the EtOH was evapd zn uclcuo 
The residue was suspended on HZ0 and extracted wrth BuOH. 

The BuOH extract was crystalhzed from CHCl, to grve (+)- 

rsolartaresmol as prisms,, mp 153 -154’, [a]$’ + 44 3” (MeOH, 

c 035), EIMS m/z 360 157, C H 0- requires 360 157 20 24 6 
‘3C NMR 6 33 6 (C-7), 40 6 (C-8), 48 0, 48.3 (C-7’,8’), 55 9, 56.2 

(-OMe), 62 2 (C-9’), 65 8 (C-9), 112.9 (C-2’), 114.O(C-2), 116.3 (C- 

5’),1178(C-5), 123.O(C-6’). 128.1, 134.3,1399, 1463, 146.5, 1470, 
148 9 (C-l, 3,4,6, l’, 3’, 4’) The H,O layer, after extraction wrth 

BuOH, was coned rn tacuo and the component sugar exammed 

on TLC (solvent 1, 7 3 1, solvent 2,4 1.0 5) and shown to be 

rhamnose by co-chromatography with authenttc L-rhamnose. 

After purtficatron on a sthca gel column wrth solvent 1 (7.3 l), 

the rhamnose showed [alis + 9 0” (linal value, H,O, c 0.40) lc- 

tetraacetate (ld) Formed on acetylatron of lc wrth pyrtdme and 

Ac,O, pnsms. mp 166167”, FDMS m/z 528 ([Ml’, 

GsH3&,) 
5,5’-Dzmethoxylarzczreszn~l-4.4’-hls-O-u-~-~hamn~~szde (2) 
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Pnsms from MeOH, mp 225230”, [a]$- 120.7” (MeOH; 
c 1.45), FABMS m/z 735.284, C,,H,,O,,Na requires 735.284. 

Secoisolariciresmol-4,4’-his-0-a+rhamnostde (3). Prmms from 

MeOH, mp 112-116”. [a];‘-0.16” (MeOH; c 1.04), FABMS 
m/z: 677.277, C,,H,60,,Na reqmres 677.278 3-acetate (3s): 
FDMS m/z: 99O([M]‘, C,,H,,O,,). Upon hydrolysis with 1 M 
HCI as described for 1, an aglycone of 3 (3b) was obtamed as a 
sohd, [a];” -28.2” (MeOH, c 0.33), EIMS m/z: 362.174 
C,,H,,O, requires 362.173. ‘HNMR 6. 2.45 (2H, m, H-8,8’), 
3.07 (4H, m, H-7,7’), 4.04 (2H, dd, J = 11,5 HZ, H-9a,9’a), 4 16 (2H, 
dd, J = 11, 3 Hz, H-9b,9’b). 

Pinoresinol-4-O-j?-D-apiosyl-(1+2)-/?-D-glucos~de (4). Sohd, 
[a];‘-47.5” (MeOH; c 0.75), FABMS m/z: 675.225 
C,,H,,O,,Na requires 675.226. FABMS (negative) m/z. 651 [M 
-HI-, 537, 501.433, 357. Compound 4 (12 mg) was refluxed 
with 0.5 N H,SO,-50% dloxane (1 ml) for 30 nun and the 
rmxture was dduted with MeOH. The rmxture was deacldified 
with IR410A and coned m vacua The nnxture was then diluted 
with Hz0 and extracted with BuOH. The presence of pinores- 
mol and pmoresmol monoglucoside in the BuOH extract was 
shown by TLC of the extract agamst authentic samples [4] 
(solvents 1 and 2). (+)-Pmoresinol was obtained by CC on silica 
gel (solvent 1, 7. l .2), solid, [a]p+75.4” (MeOH; c 0.18). The 
H,O layer showed apiose and glucose on TLC (solvents 1 and 2, 
with amline hydrogen phthalate as a colour reagent). 
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