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STRUCTURE OF BISCLAUSARIN, A NEW BICOUMARIN FROM CITRUS PLANT!
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Abstract

A new type bicoumarin, named bisclausarin, was
isolated from the roots of Citrus hassaku {(Rutaceae) and the

structure was elucidated as 1 on the basis of spectroscopic data.

On continuing our investigations on the constituents of Citrus plants, we
reported the isolation of many kinds of acridone alkaloids and coumarins.z
We studied the constituents of the roots of Citrus hassaku Hort. ex Y. Tanaka

and isclated a new dimeric coumarin, named bisclausarin (1>. The acetone

extracts of the dried roots of the plant were subjected toc silica gel column,
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preparative centrifugal thin-layer, and preparative thin-layer chromatographies

to yield bisclausarin along with many other coumarins and acridone alkaloids.
This paper deals with the structure elucidation of bisclausarin (1)
particularly by the use of 2D nmr method.

Bisclausarin was isolated as an unstable oily compound. The uv { Ap,,: 214,
330 nm) and ir (v max: 1715, 1610 cm_l) spectra showed typical absorptions

1 and the 1H—nmr spectrum indicated the

of b,7-dioxygenated coumarin skeleton
presence 0f characteristic H-4 (§ 8.02, s), two l,l-dimethylallyl groups [ §
6.34 (1H, 44, J= 17.48, 10.42 Hz), 6.22 (1H, d4d, J= 17.48, 10.42 Hz}, 5.08

{1H, dd, J= 17.48, 1.35 Hz), 5.07 (1IH, dd, J= 10.42, 1.35 Hz), 4.95 (lH, dd,

J= 17.48, 1.356 Hz), 4.86 {(1H, dd, J= 10.42, 1.35 Hz), 1.66, 1.46 {(each 6H,

3
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similar signal
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pattern to those of clausarin (3) (Tables 1 and 2), except

for the foitlowing signais: H-~11 and H-10 at § 6.50 and 5.67 (each 1H, d,

J= 9.77 Hz)

4 129.28 (d) in

in 3 appeared as a singlet at § 6.53 (2H, s} in 2, C-10 at

resonated at & 137.18 (8) in 2. These differences

indicated thait the binding position is C-10 of both coumarin nuclei.

Table 2. 19¢C-Nmr Spectral Data of 2 angd 3
2 3

c-2 159.22 160.80

c-3 130.52 128.53

c-4 132.59 134.18

C-4a 108.18 104,44

c-5 151.22 147,04

c-6 112.39 106.38 "

c-7 154.12 165.11

c-8 118.83 115,20

C-8a 153.39 153.20

c-9 79. 48 79.00

9-Me 26.72 27.27

c-10 137.18 129.28

c-11 117.52 115.84

c-1' 41.18% 40.88

1'-Me 29.30 29.50

c-2" 149.58 150,12

c-3" 108,37 107.94

c-1" 40.38* 40.18 (3)

1"-Me 26.08 26.19

c-2" 145,47 145.63

c-3" 112.10 111.90

*Assignments may be

interchanged.
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Figure 1 HC long range correlations in HC long range .
COSY spectrum(d = 5 Hz ) of metylbisclausarin

The linking position of two coumarin nuclei and the location of the 1,1-
dimethylallyl group was further confirmed by 13C-—lH COSY and long-range
13¢-1H cOSY experiments. As shown in Figure 1, the H-4 at § 7.75 showed
long-range correlations with the carbons at ¢ 159.22 (C=0), 153.39

(C-8a) and 151.22 (C-5). On the cther hand, the proton at § 6:53 showed
long-range correlations with the carbons at § 112,39 (C-8), 154.12 (C-7},
137.18 (C-10) and 79.48 (C-9). Cne of the 1,l1-dimethylally]l proton at & 1.49
showed long-range correlations with the carben at § 130.92 (C-3) and 145.47
(C-2"), the other methyl proton singlet at § 1.68 showed correlations with

the carbons at 6 118.83 (C=8) and 149.58 (C-2") indicating the location of
these 1,1-dimethyallyl groups at C-3 and C-8, respectively. The methyl signal
of dimethylpyran ring at § 1.57 showed long-range correlations with the carbons
at § 79.48 (C-9) and 137.18 (C-19). Thus, the linking position of two coumarin
nuclei was concluded to C-10. From the above results, ithe structure of
hisclausarin was praoved to be 1.

Bicoumarins isclated from plant sources have been Kknown in nature about

40 so far,?

most of them have the structure that two coumarin units are linked
by a methylene, an ether bridge, a carbon-carbon bond or a CIO alkyl residue
(monoterpene unit) between aromatic rings. Bisclausarin is the first example

of dimeric coumarin having direct carbon-carbon linkage at the pyran ring.
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EXPERIMENTAL
Extraction and Isolatjon: The dried roots (3.2 Kg) of Citrus hassaku collected
at Innoshima was extracted with acetone at room temperature for 30 days.

The acetone extract (485 g) was chromatographed over silica gel with successive
elution with hexane, benzene, CH2C12. acetone and MeOH (each 3 1l).

The henzene eluate was subjected to preparative centrifugal chromatngraphy
using CH2C12. Further separation with preparative thin layer chromatography
(solvent: isopropyl ether, hexane-acetone, acetone-CHCly) gave bisclausarin (1)
(39 mg).

Bisclausarin(1): Yellow oil, ir vp., (CHCl4) em™l: 1715, 1610; uv ip,, (MeOH)
am: 214, 330; ‘H-nmr (acetone-dg,d): 8.02 (ZH, s), 6.77 (2H, &), 6.34 (2H, dd,
J= 17,48, 10,42 Hz), 6.22 (2H, dd4, J= 17.48, 10.42 Hz), 5,08 (2H, dd, J= 17.48,
1.35 Hz), 5.07 (2H, dd, J= 10.42, 1.35 Hz), 4.95 (2H, dd, J= 17.48, 1.35 Hz),
4.86 (2H, dd, J= 10.42, 1.35 Hz), 1.66, 1.59, 1.46 (each 12H, s).
O-Methylbisclausarin (2): Ethereal diazomethane was added to a methanolic
solution (5 ml) of bisclausarin (1) (23 mg) and the mixture was left to stand
overnight. Then, the solvent was distilled off, and the residue was purified

by ptlc to afford (2) {(13.4 mg). coloriess needles (from acetone}; mp >3009
high ms: m/z 786.4135 (MY, found), 786.4131 (caled for CroHgg0g)% ir vyay

1: 1715, 1612, 1580; uv X

(CHClq} cm” (MeOH) nm: 207, 228 (sh), 303, 352;

max
eims m/z: 786 (M+. base peak), 772, 369, 368, 313, 237, 236; 1H—nmr (CDC13, 532

see Table 1. '3¢C-nmr (CDC1g, 83 see Table 2.
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