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Abstract-Two known furanoditerpenes, fibleucin and fibraurin, and three new furanoditerpene glucosides, 
tinophylloloside, fibleucinoside and fibraurinoside were isolated as bitter principles from the non-alkaloidal fraction of 
Fibraurea tinctorin. The structures were established by chemical and spectroscopic methods. 

INTRODIJCIION 

The rhizomes of Fibraurea tinctoria Lour. are one of the 
important crude drugs in Chinese medicine, and have 
been used from ancient times as an antipyretic, antidote, 
diuretic and cathartic [l, 21. Studies on the chemical 
constituents of Fibraurea plants afforded bitter-tasting 
alkaloids such as palmatine, jatrorrhizine and colum- 
bamine [ 1,2], and diterpenes such as fibleucin (1) and 
fibraurin (2) [3,4]. We have now isolated a further three 
novel bitter-tasting diterpene glucosides which we have 
named tinophylloloside (3), fibleucinoside (4) and fibra- 
urinoside (5). This paper describes the structural eluci- 
dation of these new bitter principles. 

RESULTS AND DISCUSSION 

The aqueous solution of the methanol extract from the 
rhizomes of F. tinctoria was partitioned successively with 
chloroform and ethyl acetate, and each extract frac- 
tionated into its bitter-tasting components. When the 
chloroform extract was subjected to silica gel column 
chromatography, compounds 1 and 2 were obtained. 
Reversed column chromatography of the ethyl acetate 
extract gave three new bitter principles (3-5). Compounds 

1 and 2 were identified as fibleucin and fibraurin respect- 
ively by comparison of their physical and spectral pro- 
perties with those reported in the literature for these two 
diterpenes \3-71. The structures were also supported by 
the ‘Hand ‘C NMR spectral data (Tables 1 and 2). Each 
signal was assigned by known chemical shift rules, 
decoupling experiments and off-resonance decoupling 
techniques, etc. [8,9]. 

Tinophylloloside (3), CZ7H3601 1, colourless powder, 
mp 15%158”, [a] &’ - 19.2” showed an [M + l] ion at 
m/z 537 on secondary ion mass spectrometry (SIMS). It 
IR spectrum showed the presence of hydroxyl groups 
(344Ocm-‘), a furan ring (3160, 1510, 875cm-‘), a 6- 
lactone and an a&unsaturated ester carbonyl group 
(1730and 1715 cm-‘). The ‘H NMR spectrum suggested 
the presence of /l-substituted furan ring [6 6.5 1 (1 H, dd, J 
= 0.7and 1.7 Hz),7.51 (lH, t,J = 1.7 Hz)and 7.59 (lH, t, 
J = 0.7 Hz)], two tertiary methyl groups (60.97 and 1.41), 
one methoxy-methyl group (63.75) and one olefinic 
proton [66.45 (lH, d, J = 3.8 Hz)]. The signal pattern 
was similar to that of tinophyllone (6) [ 10,111, however, 
the olefinic proton at 66.45 was coupled (J = 3.8 Hz) with 
the proton at 64.69 (1 H, dt, J = 3.8 and 8.4 Hz), which was 
further coupled (J = 8.4 Hz) with the C-l protons at 
62.31. In addition glucosyl proton signals [63.15-3.87 and 
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(40:40:25) and n - B u O H - A c O H - H 2 0  (4:1:1) [13]. The spots 
were detected under UV light (254 and 366 nm) and by spraying 
with Dragendorff 's  reagent. 

Extraction and isolation. The crude drug (1.0 kg) was cut into 
pieces and extracted with MeOH (2 x 31.). The following iso- 
lation was made with the guidance of the bitter taste. The concd 
MeOH extract (91.2 g) was partitioned ( x 2) between H 2 0  (1.5 1.) 
and CHCI 3 (1.5 1.) and then (x  2) between H 2 0  and EtOAc 
(1.51.). The CHCI3 extract (19.6 g) was subjected CC on silica gel 
eluted with CHCI3-MeOH. The fraction eluted with 
CHCI3-MeOH (99:1) was subjected to HPLC on silica gel eluted 
with n-hexane-EtOAc (1 : 1). This gave 634 mg of 1. Repeated 
recrystallizations of the CHCI3-MeOH (49:1) eluate furnished 
1031 mg of 2. The EtOAc extract (2.3 g) was subjected to HPLC 
on silica gel using CHC13-MeOH (9: 1) and 
C6H6-EtOAc-MeOH (3:2: 1), and then HPLC on RP-18 using 
M e O H - H 2 0  (7:3). When the procedures were repeated a few 
times, 26.9 mg of 3, 32.7 mg of 4 and 48.6 mg of 5 were isolated. 

Compound 1. Colourless prisms, mp 172-174 ° (from 
CHCI3-MeOH), [~,]]39-5.2 ° (c 0.5; CsHsN); Calc. for 
C2oH2oO6" 1/5H20: C, 66.73; H, 5.71; O, 27.55. Found: C, 
66.92; H, 5.66; O, 27.42~o; EIMS m/z (rel. int.): no parent ion, 
312 (6), 279 (3), 218 (43), 203 (100), 159 (27), 108 (44), 81 (33); 
IR-  KBr ~ - ~ .  3570 (OH), 3160, 1610, 1510, 875 (furan bands), 
1740, 1720 (C=O), 1635 (C=C); UV EtOH 2ma x nm (e): 208 (10500), 
230 (7350). 

Compound 2. Colourless prisms, mp 282.0-282.5 ° (dec. from 
MeOH), [a] ~)9 _ 32.8 ° (c 0.5; CsHsN); E lMS m/z (tel. int.): 372 
IM]  + (54), 327 (2), 261 (9), 229 (8), 203 (22), 133 (76), 94 (100), 81 
(59); HRMS: Calc. 372.1208. Found 372.1235; IR VmaxCmKBr -1.. 
3490 (OH), 3160, 1605, 1510, 880 (furan bands), 1770, 1695 (C 
=O), 1635 (C--C); UV 2Etma~OH nm (e): 209 (9300), 230 (6420). 

Compound 3. Colourless powder, mp 135-138 ° (from H20),  
[~]~)~-19.2 ° (c 0.25, MeOH); Calc. for C27H36011 "n20: C, 
58.47; H, 6.90; O, 34.61. Found: C, 58.67; H, 6.73; O, 34.60%; 
SIMS re~z: 537 [M + 1] + ; E lMS m/z (rel. int.): no parent ion, 374 
(98), 358 (39), 342 (100); IR v maxKSrc-m - t'. 3440 (br OH), 3160, 1510, 
875 (furan bands), 1730, 1715 (C=O); uv2Mm~xeOHnm (e): 210 
(10620). 

Compound 4. Colourless needles, mp 187.5-189.0 ° (from H 2 O), 
[~,] ~ + 1.0 ° (c 0.2; MeOH); Calc. for C26H3oO~ ~ • H20:  C, 58.20; 
H, 6.01; O, 35.78. Found: C, 58.15; H, 5.96; O, 35.89 ~o; SIMS re~z: 
519 [M + 1] + ; EIM S m/z (reL int.): no parent ion, 312 (8), 297 (3), 
203 (23), 201 (28), 131 (37), 108 (100), 94 (33), 81 (48); 
I R  v K B r  - ~: 3420 (br OH), 3160, 1620, 1510, 875 (furan bands), 

- -  n ~ x  

1760, 1710 (C=O), 1635 (C--C); UV 2MeaxOH nm (~): 207 (9350), 
229 (6110). 

Compound 5. Colourless prisms, mp 212.0-214.5 ° (from 
CHC13-MeOH), [cc]~) 1 - 8 . 7  ° (c 0.28; MeOH); Calc. for 
C26H30OI2-3/4CHCI3: C, 51.48; H, 4.96; O, 30.76; CI, 12.78. 
Found: C, 51.49; H, 5.05; O, 30.87; Cl, 12.59 ~o; SIMS re~z: 535 [M 
+ 1]+; ElMS m/z (rel. int.): 372 (48), 327 (3), 261 (12), 229 (8), 203 
(24), 133 (91), 94 (100), 81 (79); IR Vma xtz~r cm - 1 3420 (br OH), 3 1 6 0 , .  
1510, 878 (furan bands), 1775, 1703 (C=O), 1635 (C=C); 
UV 2mM~x °H nm (e): 212 (8710), 230 (6760). 

Hydrolysis offuranoditerpene glucosides. The sample (3 mg) 
was hydrolysed with 1 ml 10 °/HC1 at 90 ° for 4 hr, then cooled. 
The reaction mixture was coned under a stream of N2 and the 
residue was employed for TLC and GLC. TLC of the hydrotysate 
of 4 on silica gel developed with CHCla-MeOH (19: 1) showed 
the presence of 1 (Rf 0.75) whilst 5 gave 2 (Ry 0.70). TLC of the 
hydrolysates of 3, 4 and 5 on silica gel developed with n- 
B u O H - M e 2 C O - H 2 0  (4:5 : 1 ) gave glucose (Ry 0.34). The residue 
was trimethylsilylated and subjected to GLC, which showed the 
presence of glucose (GLC conditions: 1.5 o; silicone SE-30, 3 mm 
x 2 m, column temp. 150 °, N2 1.0 kg/cm2; R, 10.4 min). 
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