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(rel. mt.): 376[M]+ (43), 358 (S), 203 (7), 189 (9), 177 (lo), 152 (42), (CDCI,): 62.40-2.80 (6H, m, 2 x ArC&CL1), 3.82 (6H, s, 2 
151 (lOO), 138 (22), 137 (96). ‘H NMR (CD&): 61.87 (ZH, m, 2 x OMe), 3.89 (9H, s, 3 x OMe), 3.51-3.90 (4H, s, 2 x CH20), 6.48 
x CIjCH,OH), 2.70 (4H, m, 2 x ArC_H,), 3.57-3.90 (4H, m, 2 (lH, d, J = 16 Hz, CH=CIICO&, 6.61-7.24 (9H, m, ArH), 7.75 
x (X&OH). Upon treatment with p-tosyl chloride, the diol(4 g) (lH, d, J = 16 Hz, CH=CwO,). Compound 9 was identlcal 
gave 8 as colourless pnsms (2.1 g), mp 103-105”. MS m/z (rel. (mp, co-TLC) to 2. 
int.): 358 [M]’ (67), 203 (5), 189 (6), 177 (7), 152 (67), 151 (lOO), 
138 (37), 137 (64). (c) To C,H6 (30 ml) containing (CFsC0)20 
(1 ml) and 3,ediethoxycinnarmc acid (1.0 g), 8 (1.8 g) was REFERENCES 

added. The mixture was stirred for 13 hr at room temp. and 1. M&tsuura, S. and Iinuma, M. (1977) Yakugaku Zasshi 97,452. 
poured mto HzO. The soln was extracted with EtOAc and the 2. Matsuura, S. and Iinuma, M. (1978) Chem. Pharm. Bull. 26, 
EtOAc was evapd under red. pres. to give crystalline material. 1936. 
Recrystallization from MeOH gave 9 as colourless needles, mp 3. Freudenherg, K. and Knof, L. (1957) Chem. Ber. 90,2857. 
145-147” (Found: C, 70.20; H, 6.84. Q1HJ608 requires: C, 70.05; 4. Batterhee, J. E., Burden, R. S., Crombie, L. and Whiting, D. A. 
H, 6.61%). MS m/z (rel. mt.): 548 [Ml’ (4), 504 (1), 358 (2), 192 (1969) J. Chem. Sot. C 2470. 
(13x191 (100),151 (1l).UV1~Hnm(loge):230(4.2),288(4.l), 5 Modonova, L. D., Voronov, V. K., Leont’eva, V. G. and 
324 (4.2). IR vs cm -‘: 2920,1700,1620,1600,1510. ‘H NMR Tyukavkina, N. A. (1972) Khmm. Prir. Soedin. 165. 
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Abstract-A new lignan characterised as ’ ( - ~~hydroxy-~6-di-(4’-hydroxy-3’-methoxy~henyl-3,7~ioxabi~clo- 
(3.3.0)octane along with n-lO_nonacosanol, scopoletin, syringic acid, jksitosterol and its glucoside, has been isolated 
from the aerial parts of Loniceru hypoleuca. The stereochemistry of the lignan has been established by its spectroscopic 
analysis and those of its derivatives, and by its conversion to (+)-pinoresinol. /I-Sitosterol-/?-Dglucoside displayed 
good spasmolytic activity. 

INTRODUCTION 

In continuation of the efforts aimed at the development of 
drugs from natural sources [l-3], a 50 % aqueous ethanol 
extract of the aerial parts of Lonicera hypoleuca was found 
to exhibit spasmolytic activity in guinea-pig ileum. From 
the chloroform-soluble fraction of the alcoholic residue a 
new lignan has been isolated whose structural elucidation 
IS described in the present communication. 

RESULTS AND DISCUSSION 

Compound 1, mp 152” (CHCI,), [a]? - 44” (MeOH), 
Cz0Hz20,, [Ml’ m/z 374.14004, exhibited the signals in 
its ‘HNMR spectrum for the presence of (a) two sym- 
metrically substituted dioxygenated phenyl rings, (b) two 

*CDRI Communication No. 3552. 

magnetically non-equivalent benzylic methines situated at 
carbons bearing oxygen functions, (c) one hemiacetal 
proton almost identical in situation to that of Chydroxy- 
sesamin 6 [4], and (d) two OCHJ groups. In addition, it 
contained signals for two non-equivalent methylene and 
two upfield methine protons. 1 furnished tetra-acetate 2, 
tetramethoxy 3 and pentamethoxy 4 derivatives (Table 1) 
which confirmed the presence of two phenolic aud one 
hemiacetal OH functions in 1; the remaining two oxygen 
atoms being part of the heterocyclic rings. The double 
resonance experiments in 2 confirmed the vicinality of one 
of the upfield methines (63.21) to the methylene (84.02, 
4.24) on one hand and to one of the benzylic methines 
(65.10) on the other. Likewise, the other upfield methine 
(63.03) was found to be situated in between the other 
benzylic methine (64.92) and the hemiacetal methine 
(66.4). The above data indicated 1 to be a lignan belonging 
to diarylfurofutan group and was further supported by 
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Table 1 

Chemical shift, 

&ppm) 

Solvent, 
CDCIS 

J vable (Hz) 
in parentheses 

Protons 1 2 3 4 6 

H-l 3.23 m 3.21 m 3.2m 3.01 m 3.16m 
H-2 4.97 d (6.2) 5.10d (5) 4.92d (6) 4.95d (7.3) 4.891 (6) 
H-4 5.58 br s 6.4 br s 5.53brs 4.99 br s 550m 
H-5 3.03 m 3.03 m 2.99m 2.92 m 2.88 m 
H-6 4.84 d (6.7) 4.92 d (6.7) 4.821 (7) 4.75d (7) 4.77d (6) 
H-8, 3.93dd (2, 9) 4.02dd (2, 9) 3.95dd (9,2) 3.92dd (29) 3.95 dd (2,9) 
H-8, 4.18dd (5.7,9) AMdd (5,9) 4.19dd (5,9) 4.07dd (5,9) 4.18dd (6,9) 
Ar-H 6.88-7.06 6.92-7.0 6.75-7.05 6.81-6.98 6.6-7 1 m 
0% 3.90s 3.80s 3.82s 3.83, 3.81, 3.34s 
Ahphatic AC 1.96s 
Aromatic AC 2.26 s 
4XJH*O- 5.89 s 

the study of mass spectra of 1,2,3 and 4. Fragment ions at 
m/z 163 and m/z 166 obtained as a result of ‘vertical’ and 
‘horizontal’ cleavages respectively of 1 permitted the 
placement of the two aryl groups at different heterocyclic 
rings [4]. The expulsion of elements of Hz0 from the 
molecular ion (m/z 356) together with the above evidence 
suggested this lignan to be an isomer of Chydroxysesamin 
6, leading to its characterisation as 4-hydroxy-2,6-d@‘- 
hydroxy-3’-methoxy)phenyl-3,7-dioxabicycio(3.3.O~tane 
1. The steremhemical assignment of C-2 aryl as equatorial 
was evidenced by observing the chemical shift values of C- 
8 methylene protons (63.93, H-8,; 64.18, H-8,) [S, 61. 
However, a conclusive di-equatoml disposition of both 
C-2 and C-6 aryl groups was inferred by transforming 1 
into 5 identified as (+)-pinoresinol. The orientation of the 
OH function at C-4 appears to be responsible for inducing 
magnetic non-equivalence to the two benzylic methines. 
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Inspection of the molecular model suggests this phenom- 
enon to occur only when the OH group is axially oriented. 
This steric influence is evident by observing the changes in 
chemical shift values of H-2 and H-6 during a comparative 
spectral studies between 1 and 2 (A, - 0.13 and 
-0.08 ppm respectively) and 1 and 4 (A, + 0.02 and 
+ 0.09 ppm respectively). Further, the ineffectiveness of 
the coupling as experienced by C-4 proton signal in 1 
(as.58 brs), 2 (66.4brs), 3 (65.53 brs) and 4 (64.99 brs) 
suggests it to be cis in relation to H-5 and hence 
equatorial. 

4Hydroxysesamin has also been claimed to possess 
both of its aryl groups as diequatonal[4]. In the light of 
the above evidence, therefore, and taking into account the 
multiplicity of C-4 proton signal in 4_hydroxysesamin, its 
hydroxyl group should be placed equatorial, leading to its 
representation as 6. Other compounds isolated from 
the CHCl,-soluble fraction were identified as n-IO- 
nonacosanol, scopoletin, syringic acid and @itosterol. 
The polar fraction of the ethanol residue afforded 
/?-sitosterol-p-Dglucoside which inhibited 43 and 60 % 
response of the spasmogens at 50 and lOO~g/ml 
respectively. 

EXPERIMENTAL 

The mps are uncorr. The ‘H NMR spectra were recorded on 
Perku-Elmer R-32 (90 MHz) and Vanan CFT-20 (80 MHz) 
spectrometer using TMSas mt standard. MS were recorded usmg 
a dmxt Inlet system. 

Isolation ofconstrtuenls. Air-dned powdered aerml parts of 
L. hypoleuca Dcne (2.9 kg) were percolated with 95 % EtOH 
(4 x 8 I.) which after removal of the solvent m uacuo gave a residue 
(155 g). The latter was successively fractionated into hexane 
(2.5 g), CHQ (14 g), n-BuOH (45 g) and Hz0 (72 g) soluble 
fractions. Column chromatography of a part of the CHCl,- 
soluble residue (8 g) over sll~ca gel (320 g, 60-l 20 mesh) yIelded n- 
IO-nonacosanol(500 mg), &sltosterol (15 mg), scopoletm (9 rngh 
syringxz acid (10 mg) and 1. 

4-Hydroxy -2,6di-(4’- hydroxy-3’-methoxy)phenyl-3,7dioxabz- 
cyclo(3.3.0)actane (1). 50 mg of 1 eluted with a mixture of 
CHCl,-MeOH (98: 2); IR VE cm - I: 3400-3100 (OH), 
3000-2700 (C-H stretchmg), 1610,1500,1435, 1360,1275, 1238, 

PHYTO 24 3-g 
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178,175,166,163,161,153,151.03651 (C,H,Os, lOOYQ, 137,131, 
124, 115, 109, 103, 93, 81, 77, 70, 65, 55. 

4-Acetoxp2,6 -di(4’-acetoxy-3’-methoxy)phenyl-3,7-droxabi- 
cyclo(3.3.0)octane (2). A mixture of 1 (15 mg), AcsO (0.5 ml) 
and pyridine (1.5 ml) was left overnight at room temp. 
Usual work-up yielded a viscous mass (12 mg); MS m/z: 
SOO[M]+, 458,416,398, 369,356,328,205,191, 175,163,151, 
137, 131, 97. 

1164,1130,1 113; UV1sH nm: (loge), 281.5 (4.19), 237 (4.58); 2,6-Di-(4’-hydroxy-3’-methoxy)phenyl-3,7-dioxab~cyc~o(3.3.0) 
MS m/z: 374 [Ml’, 356, 327,222,205,204, l%, 193, 192, 191, octane (5). A soin of l(l0 mg) and diborane+DMSO complex in 

THF (1 ml) was heated at 50” for 4 hr. Excess of the reagent was 
decomposed by adding a satd aq. NH&Z1 soln to the reaction 
mixture. The THF was removed in wcuo and the resultmg residue 
was extracted with CHCl, (3 x 20 ml). The organic layer was 
washed with HrO, dried (Na,SO,) and the solvent removed to 
give a viscous mass which was purified by prep TLC to afford 5 
(2.5 mg) tdentical in all respects with (+ )-pinoresmol. 

4-Hydroxy-2,6-di-(3’,4’-dimethoxy)pheny/clo- 
(3.3.0) octane (3). Compound 1 (10 mg) in dry MeOH (1 ml) was 
methylated with CHrN, in ether to yield 3 (8 mg), mp 146-147” 
(hexane-CH,Cl,); MS m/z: 402 [Ml’, 384, 355, 341, 325, 281, 
264,236,219,210,205,192,189,177,167,165,151,139,131,119, 
77, 69. 

4-Methoxy -26 -do -(3’,4’- dmwthoxy)phenyl -3,7- dioxobicyclo- 

(3.3.0)octane (4). A soln of 1 (10 mg) and Me1 (0.2 ml) m 
dry acetone, 1Oml) was refluxed in presence of KsCOJ for 
4 hr. The reactton mixture was filtered, the solvent removed 
and the residue purified by prep TLC to yteld 4 (2 mg), mp 123.5 
(hexane-CHsC12); MS m/z: 416 [Ml’, 383, 354, 218, 206, 191, 
176, 166, 164, 151, 84, 71, 69, 57, 55. 
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Abstract-A new phenolic ester was isolated from unroasted robusta coffee beans (Co&r canephoru) by HPLC. The 
isolated compound was identi6ed as an ester of caffeic acid and ferulic acid with quinic acid (3-O-feruloyl-4-O- 
caffeoylquinic acid) using ‘H NMR and mass spectroscopy. 

INTRODUCTION 

Quinic acid esters of hydroxycmnamic acid are of interest 
in plant physiology and food chemistry because of their 
ubiquitous occurrence in plants. Considerable amounts of 
them are contained in unroasted coffee beans [l-4]. The 
most common compounds are esters of caffeic acid, that 
is, chlorogenic acid and its derivatives [SJ. They are often 
found together with ferulic acid esters [6]. 

isolated by this method and the structure of the com- 
pounds have been confirmed by mass and ‘H NMR 
spectroscopy. In the course of separation of the phenolic 
compounds using reversed-phase HPLC we noticed an 
additional peak and isolated the compound. The isolated 
compound was identified as 3-0-feruloyl-4-O-caffeoyl- 
quinic acid by using mass and ‘H NMR spectroscopy and 
forms the subject of the present report. 

Because of the structural similarity of chlorogenic acid 
derivatives, a highly effective separation method is re- 
quired to resolve all compounds r71. We have now RESULTS AND DISCUSSION 

developed a HPLC method which ail&s a clear separ- Crude green coffee bean extract was applied to a Fine 
ation of the possible positional isomers [S]. Seven phe- Sil Cir, semi-preparative column with 10 mM HsPO., and 
nolic compounds in unroasted coffee beans have been methanol as eluents. By employing a combination of 


