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Abstracts - Two new bicoumarins, named biseselin (1) and yukomarin (3), were 

isolated from the roots of Yuko ( C h  yuko Hort. ex Tanaka) and their structures were 

elucidated by spectroscopic analyses. 

In the course of our research on the phytochemical aspects of C ibu  plants, we have isolated many new 

coumarins and acridone alkal~ids.~ On the constituents of the roots of Yuko (Cibu yuko Hort ex 

Tanaka), we already reported the isolation and sbuclure elucidation of new acridone alkaloids (yukomine, 

citracridone-111, yukocihine and yukodine),3,.4 an acridone-lignan (acrignine-A)' and a bicoumarin 

(f~robinordentatin).~ Further studies resulted in the isolation of two new bicoumarins, named biseselin (1) 

and yukomarin (3). In this paper we deal with the isolation and sbuctural elucidation of these two new 

bicoumarins. 
Biseselin (1) was isolated as colorless powder, [a], 0", and its molecular formula C,,H2,06 has been 

deduced from the HR-MS showing the exact mass at m/z 454.1418. The IR (1630, 1590 cm-') and UV 
(218, 265, 295, 305, 332 nm) spectra showed characteristic absorptions of 7-oxygenated 8-substituted 

coumarin.' The 'H-NMR spectrum indicated the characteristic signals due to H-4, H-3, H-5 and H-6 of 
coumarin skeleton [S 7.60, 6.23 (each 1H, d, J=9.5 Hz), 7.20, 6.69 (each 1H, d, J=8.4 Hz)]. The 

remaining signals at S 6.93, 5.65 (each lH, d, J=9.9 Hz), 1.41 (3H, s) and 1.86 (2H, m) suggested the 
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presence of 2,2-disubstituted pyran ring of which one substituent is methyl and the other is methylene 

group. These spectral features were similar to those of seselin (2)' except for the signals on the pyran ring. 

The observed numbers of proton and carbon signals were half of that expected, this coumarin was 

assumed to be symmeaical dimeric compound of seselin. The presence of methylene group was confirmed 
by negative signal at 6, 35.9 in DEPT experiment From the above result, the linkage of two seselin 

moieties was established to locate at C-14 of both moieties, and the sbucture of biseselin was concluded as 

1 .  
Yukomarin (3) was isolated as colorless powder, [a], 0'. The HR-MS showed molecular ion peak at m/z 

690.3167, corresponding to the molecular formula C,,H,,O,. The IR (1712, 1606, 1540 m-') and UV 

[223 (sh), 301 (sh), 331 nm] spectra indicated the presence of coumarin skeleton.' The 'H-NMR 
spectrum showed signals assignable to H-4', H-3' 16 8.16, 6.08 (each lH, d, J=9.9 Hz)] and H-4 [6 

8.01 (IH, s)l of coumarin nucleus, three 1.1-dimethylallyl groups 16 6.32 OH, dd, J=10.6, 17.6 Hz), 

6.31 (1H, dd, J=10.6, 17.2 Hz), 6.20 (IH, dd, J=10.6, 17.6 Hz), 5.07 (lH, d, J=17.6 Hz), 5.02 (lH, 

d, J=10.6 Hz), 4.93 (IH, d, J=17.6 Hz), 4.92 (lH, d, J=17.2 Hz), 4.84 (lH, br d, J=10.6 Hz), 4.83 

( lH,  br d, J=10.6 Hz), 1.65, 1.64, 1.44 (each 6H, s)], and two 3,5,6-trisubstituted 2,2-dimethylpyran 
ring 16 6.77, 6.75 (each lH, s) ,  1.58, 1.57 (each 6H, s)]. The connectivity of these segments was 

examined by HMBC experiments (Figure 1). The aoss peaks of H-13 (6 6.75) to C-12' (6 136.5), C-11 

(6 80.3), C-7 (6 155.1), C-6 (6 108.43) and C-5 (6 149.9), and of H-13' (6 6.77) to C-12 (6 136.4), C- 

11' (6 80.1), C-7' (6 156.0), C-6' (6 108.39) and C-5' (6 149.4) indicated the linkage of two 

pyranocoumarin units between C-12 and C-12'. Though thecross peaks of C-5 (6 149.9) to H-4 (6 8.01) 

and H-13 (6 6.75), and (2-5' (6 149.4) to H-4' (6 8.16) and H-13' (6 6.77) were observed, the 

orientation of both pyran rings could not be determined. To establish the orientation of both 

pyranocoumarin moieties, yukomarin was amformed to O,O'-dimethyl ether (4) by treatment with 
diazomethane. In the NOE experiments of 4, irradiation of the methoxy signal at 6 3.916 showed 4% and 

8% increment of the signal at 6 

8.03 (H-4') and 6.627 (H-13'). 

When the another methoxy signal 
at 6 3.922 was irradiated, 5% and 

12% enhancement were observed 
on the signals at 6 7.82 (H-4) and 

6.626 (H-13). The above results 

revealed the linear orientation of 

both pyranocoumarins. Based on 

these results, we assigned the 

shucture (3), composed of 

clausarin9 and n~rdentatin,'~ to 

yukomarin. Figure 1 C-H Long-Range Correlations in the HMBC 
spectrum of yukomarin (2) 
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EXPERIMENTAL 

ExWaction and Isolation: The CH,CI, eluate (127.6 g) and acetone - MeOH eluate (177.29 g) obtained 

by silica gel column ~hromatograph~here  further submitted to repeated silica gel column 

chromatography and PTLC, respectively. Biseselin (1 l(3.2 rng) was obtained from the acetone and MeOH 

eluate by purification with PTLC [silica gel, solvent systems: AcOEt-benzene (2:8), isopropyl ether, 

acetone-benzene (1 :9)1. Yukomarin (3)(4.2 mg) was isolated from the CH,CI, eluate by purification with 

PTLC [silica gel, solvent systems: acetone-CHCI, (2:8), isopropyl ether]. 
Biseselin (1): Colorless powder, [a], O" (c=0.004, CHCI,); HR-MS m/z: 454.1418 (W,  found), 

454.1416 (calcd for C,,H,,O,); EI-MS m/z: 454 (M7, 214, 213 (base peak), 185, 128; UV hmax (EtOH, 

nrn): 218, 265, 295, 305, 332; IR wnax (CHCI,, cm-I): 1630, 1590; 'H-NMR (CDCI,, 6):  7.60 (IH, d, 

J=9.5 Hz, H-4), 7.20 (lH, d, J=8.4 Hz, H-5), 6.93 (lH, d, J=9.9 Hz, H-13), 6.69 ( lH,  d, J=8.4 Hz, 

H-6), 6.23 (lH, d, J= 9.5 Hz, H-3), 5.65 (lH, d, J=9.9 Hz, H-12), 1.86 (2H, rn, H-14), 1.41 i3H, s, 
11-Me); 13C-NMR (CDCI,, 6): 160.9 (s, C-2), 156.5 (s, C-7), 150.2 (s, C-9). 143.8 (d, C-4), 129.3 (s, 

C-lo), 129.3 (d, C-12), 127.9 (d, C-5). 116.0 (d, C-l3), 113.3 (d, C-6), 112.7 (d, C-3), 109.0 is, C-8), 

79.9 (s, C-10, 35.9 (t, C-14), 27.1 (q, 11-Me). 
Yukomarin (3) :  Colorless powder, [a], O" (c=0.034, CHCI,); HRMS m/z: 690.3167 (M*, found), 

690.3193 (calcd for C,,H,,OJ; EIMS m/z: 690 (M?, 279, 278, 149; UV hmax iEtOH, nm): 203, 223 

(sh), 301 (sh), 331. 1R vmax (CHCI,. crn'): 1712, 1606, 1540, 1508; 'H-NMR (acetone-d,, 6): 8.16 

(lH, d, J=9.9 Hz, H-4'1, 8.01 (IH, s, H-4). 6.77 (lH, s, H-13'). 6.75 ( lH,  s, H-13). 6.32 (IH, dd, 

J=10.6, 17.6 Hz, H-18 or H-157, 6.31 ilH, dd, J=10.6, 17.2 Hz, H-15' or H-18). 6.20 (lH, dd, 

J=10.6, 17.6 Hz, H-151, 6.08 (lH, d, J=9.9 Hz, H-3'), 5.07 (IH, d, J=17.6 Hz, H-l6), 5.02 (lH, d, 

J= 10.6 Hz, H-16), 4.93 (lH, d, J=17.6 Hz, H-19 or H-16'), 4.92 (lH, d, J=17.2 Hz, H-16' or H-191, 

4.84 ( lH,  br d, J=10.6 Hz, H-16' or H-191, 4.83 (IH, brd, J=10.6 Hz, H-19or H-16'), 1.65 (6H, s, 

14'-Meor 17-Me), 1.64 (6H, s, 17-Meor 14'-Me), 1.58 (6H, s, 11'-Me or 11-Me), 1.57 (6H, s, 11-Me 
or 11'-Me), 1.44 (each 6H, s, 14-Me). 13C-NMR (acetoned,, 6): 160.7 (s, C-27, 159.6 (s, C-2). 156.0 

(s, C-7'), 155.4 (s, C-97, 155.1 (s, C-7). 154.5 (s, C-9), 151.0 (d, C-18), 150.9 (d, C-157, 149.9 (s, 

C-5), 149.4 (s, C-57, 146.7 (d, C-15), 140.4 (d, C-4'), 136.5 (s, C-127, 136.4 (s, C-12), 134.2 (d, C- 

4), 129.5 (s, C-3), 118.02 (d, C-13), 117.96 (d, C-13'), 115.4 (s, C-8'). 114.9 (s, C-8). 112.1 (t, C- 

16), 110.7 (d, C-3'). 108.8 (t, C-167, 108.6 (t, C-19), 108.43 (s, C-6), 108.39 (s, C-67, 105.5 (s, C- 

lo), 105.4 (s, C-10'1, 80.3 (s, C-l l) ,  80.1 (s, C-l l ' ) ,  41.61 (s, C-14'). 41.55 (s, C-17), 40.9 (s, C-14), 

30.3 (q x2, 14'-Me or 17-Me), 30.0 (q x2, 17-Me or 14'-Me), 26.8 (q x2, 11'-Me or 1 I-Me), 26.8 (q x2, 

11-Me or 11'-Me). 26.4 (q x2. 14-Me). 

0, 0'-Dimethylvukomarin (4) Ethaeal diazomethane solution prepared as usual manner was added to 
yukomarin (1.5 mg) in MeOH (5 mL) and the mixture was allowed to stand overnight at rt. After 

evaporation of the solvent, the residue was purified by PTLC (silica gel) using AcOEt - benzene (1 : 9) to 

give 0, 0'-dimethylyukomarin (4)(0.8 mg) as colorless oil. HR-MS m/z: 718.3517 (M*, found), 
718.3513 (calcd for C,,H,,O,); El-MS d z :  718 (W, base peak), 704, 703, 359, 219; UV hmax (MeOH, 

nm): 224 ish), 301, 351, 367 (sh); IR wnax (CHCI,, cm-'): 1716, 1608, 1579; 'H-NMR (acetone-d,, 6): 

8.03 (IH, d, J=9.5 Hz), 7.82, 6.627, 6.626 (each IH, s) ,  6.34 (IH, dd, J=10.6, 17.6 Hz), 6.33 (IH, 
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dd, J=10.6, 17.6 Hz), 6.22 (lH, dd, J=10.6, 17.6 Hz), 6.20 (IH, d, J= 9.5Hz1, 5.10 (lH, dd, J=1.1, 

17.6 Hz), 5.06 (IH, dd, J=l . l ,  10.6 Hz), 4.96 (lH, dd, J= l . l ,  17.6 Hz), 4.95 OH, dd, J = l . l ,  17.6 

Hz), 4.89 ( lH,  dd, J=1.1, 10.6 Hz), 4.88 (lH, dd, J= l . l ,  10.6 Hz), 3.922, 3.916 (each 3H, s), 1.68 

(12H, s) ,  1.63, 1.62, 1.46 (each 3H, s ) .  
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