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Abstract-In addition to coumarinolignans (cleomiscosin A and aquillochin) and 7,4’dihydroxy-SmethoxyIIavanone, 
a new dihydrochalcone, 2’,4,4’-trihydroxy-6’-methoxydihydrochalcone, was isolated from the seeds of Coptis japonica 
var. dissecta. The structure of the dihydrochalcone was confirmed by comparison with relevant synthetic samples. 

INTRODUCTION 

The rhizomes of Coptis species are used as a Chinese crude 
drug for digestive problems. Previous phytochemical 
studies showed the occurrence of alkaloids (berberine, 
coptisine and magnoflorine) [l] and of flavonoids 
(coptiside 1 and II) [2]. Our preceding paper dealt with 
the isolation of the benzophenanthridine alkaloids, san- 
guinarine, norsanguinarine, oxysanguinarine and 6- 
acetonyL5,6dihydrosanguinarine [3]. In this paper, the 
isolation of four phenolic constituents from seeds of 
C. japonica var. dissecta and the confirmation by syntheses 
of the dihydrochalcones and the Ilavanones related with 
the natural products are discussed. 

RESULTS AND DISCUSSION 

Compound 1 gave a base peak in its mass spectrum of 
386.0999 which agreed with a molecular formula of 
CzOH,sOs (386.1001). In the ‘H NMR spectrum,after the 
addition of D,O, two peaks at 5.06 (t) and 9.19 (s) 
disappeared and another two at 3.39 (ddd) and 3.67 (ddd) 
changed to double doublets, which showed 1 contained a 
-CH-CH-CH,OH moiety. The ABX pattern at the 
region of 6.8-7.1 ppm suggested 1 also contained a 
trisubstituted benzene. On irradiation of the peak at 
3.78 ppm of a methoxyl group, the NOE was observed at 
the 7.03 ppm peak (d, J = 1.7 Hz), indicating that 1 
contained a coniferyl alcohol moiety. This was further 
supported by a fragment of m/z 180 in the mass spectrum. 
A coumarin moiety in 1 was revealed from the signals of 
the cis-olefinic protons at 6.34 and 7.96 ppm (J = 8.2 Hz) 
in the ‘H NMR, the absorption at 1700 cm-’ in the IR, 
and the absorption at 325 nm in the UV spectrum. The 
fragment of a coumarin moiety, m/z 208, revealed it had 
one methoxyl and two hydroxyl groups, and the NOE was 
observed at the peak (6.91 ppm s) on irradiation of the 
methoxyl at 3.78 ppm. Thus, the coumarin was identilied 
as fraxetin. From the above spectral data, 1 was deduced to 
be either cleomiscosin A or B but after comparison with 
the authentic samples, 1 was identified as cleomiscosin A 
C4-81. 

The ‘H NMR spectrum of compound 2 was similar to 
that of 1 except for an ABX pattern in the aromatic region. 
Thus, in 2, instead of coniferyl alcohol, a sinapyl alcohol 
moiety was confinned by the ‘H NMR data C6.75 (ZH, s 
and 3.77ppm (6H, s)] and supported by a fragment at 
m/z 210 in the mass spectrum. Compound 2 was therefore 
deduced lo be aquillochin and its identity confirmed by 
comparison with an authentic sample [9]. 

In the ‘H NMR spectrum of compound 3, two peaks at 
2.76 and 3.16ppm in the A,B, pattern showed the 
presence of a moiety of -C====H,-CH,-. Two peaks at 
5.88 and 5.97 ppm (lH, each d, J = 2.0 Hz) and two other 
peaks at 6.66 and 7.28 ppm (2H, each d, J = 8.5 Hz) also 
showed meta coupled and ortho coupled benzene moieties. 
From the above spectral evidence, 3 was thought to be 
either 2’,4,4’-hydroxy-6’-methoxy- (3), 2’,4,6’-trihydroxy- 
4’-methoxy-(4) or 2’,4’,6’-trihydroxy4methoxydihydro- 
chalcone (5). To clarify the structure of the naturally 
occurring compound and to compare the spectroscopic 
differences between 3,4 and 5, the three dihydrochalcones 
were synthesized (see Experimental). Tables 1 and 2 show 
the physical and spectral data for synthetic 3,4 and 5. The 
R, values on thin-layer chromatography were quite 
similar to each other in the two solvent systems. It is also 
difficult to distinguish between 3 and 4, from their UV and 
mass spectra, which are very similar. However, ‘H NMR 
spectra revealed sufficient differences among 3,4 and 5 to 
distinguish between them. Because of the symmetrical 
arrangement of substituents in both 4 and 5, the protons at 
C-3’ and 5’ were observed as a singlet, but these protons in 
3 were observed as a doublet. By comprehensive spectral 
comparisons, dihydrochalcone (3) was characterized as 
the new compound 2’,4,4’-lrihydroxy-6’-methoxydi- 
hydrochalcone. 

Compound 6 from its positive Mg-HCI reaction was 
considered to be a flavonoid. In the ‘H NMR, the signals 
at 2.72 (dd), 2.97 (dd) and 5.73 (dd) ppm were attributable 
to the protons at C-3 and C-2 of a flavanone with two 
hydroxyl and one methoxyl groups. An A,B, pattern at 
6.88 and 7.33 and a singlet at 6.08 ppm suggested 6 was 
trioxygenated at C4’,5 and 7. No bathochromic shift was 
observed after addition of AlCl, in the UV, indicating that 
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Table 1. Comparison of the physical and spectroscopic properties of the prepared flavonoids (3-7) 

3 4 S 6 7 

w (“1 
TLC 

I* 
II 
uv lM&H 
+ NaKe 
+ AlCI, 
+ AlCI,/HCI 
+ NaOAc 
NaOAc/H,BO, 

EIMS (m/z) 
(rel. int.) 

193 

0.45 
0.56 

289(4.0)t 
- 
- 

282(22), I67( lOO), 
120(42) 

160 

0.44 
0.56 

286(4. I) 
- 

- 
- 
- 

288(29), 167(100), 
120(45) 

192 229 (dec.) 125 

0.45 
0.53 

2w4.2) 
- 
- 
- 
- 
- 

0.42 0.64 
0.29 0.74 

283(4.2), 31Osh(3.8) 285(4.0), 325sh(3.8) 
318 288,365 
283,310sh 312,380 
283,310sh 309,370 
285sh,318 286,320sh 
283sh. 305sh 286,320sh 

288(21), 153(46), 286(78), 167(100), 286(81), 167(100), 
133(44), 121(100) W49) 120(43) 

*Solvent systems; I CHCI,-MeOH = 8: 1, II: C,H,-Me&O = 2: 1. 
tLog s. 

Table 2. ‘H NMR spectral data of the prepared dihydrochalcones (3-S) and Bavanones (6 and 7) 

3 4 S 6 7 

2 7.01 d (8.3) 
3 (6.66 d (8.3) 
4 - 
5 6.66 d (8.3) 
6 7.01 d (8.3) 
8 - 

2’ - 
3 5.88 d (2. I) 
5 5.97 d (2.1) 
6’ - 

; 

3.15 t (7.6) 
2.75 t (7.6) 

OMe 3.80 s 
OH 9.50 s 
OH 13.75 s 

7.20 d (8.4) 7.14 d (8.6) 
6.66 d (8.4) 6.83 d (8.6) 

- - 

6.661 (8.4) 6.83 d (8.6) 
7.02 d (8.4) 7.14 d (8.6) 

- - 
- 

5.94 s 
5.94 s 

- 

5.82 s 
5.80 s 

- 

3.25 t (7.7) 
2.80 I (7.7) 
3.74 s 
9.14s 

12.32 s 

- 

3.24 t (7.6) 
2.82 t (7.6) 
3.71 s 

10.33 s 
12.21 s 

5.30 dd (1.20, 4.8) 5.34 dd (12.0,4.5) 
2.65 dd (18.44.8) 2.68 dd (17.0,4.5) 
3.01 dd (18.0, 12.0) 3.15 dd (17.0, 12.0) 

- - 

5.98 d (2.0) 6.06 br s 

6.05 d (2.0) 6.06 br s 

7.30 d (9.0) 7.30 d (7.0) 
6.78 d (9.0) 6.88 d (7.0) 
6.78 d (9.0) 6.88 d (7.0) 
7.30 d (9.0) 7.30 d (7.0) 

- - 
- - 

3.78 s 3.78 s 
9.40 s 12.05 s 

10.3Obr s - 

All spectra were measured in DMSD&. In parentheses J are shown in Hz. 

the S-position was methoxylated and thus suggesting that 
6 was 7,4’dihydroxy&methoxyflavanone. To confirm the 
structure, 7.4’-dihydroxy-S-methoxyllavone (6) and its 
isomer, S$-dihydroxy-7-methoxyflavanone (7) were pre- 
pared. The syntheses are described in Experimental and 
the physical and spectral data are shown in Tables 1 and 2. 
By comparison of the synthetic flavanones, the naturally 
occurring !Iavanone wasconfinned to have the structure 6, 
which was previously isolated from Achyrocline jfaccida 
ml. 

EXPERIMENTAL 

Mps are UIWXT. MS were obtained on a JEOL JMS-D300 
operating at 70 eV. ‘H NMR and “C NMR spectra were taken 
on a Hitachi Perkin-Elmer R-20B 6OMHz instrument, a 
JEOL JNM-GX 270 instrument at 270 MHz, and a Varian XL- 
300 spectrometer at 300 MHz, chemical shifts were given in 
6 @pm) with tetramethylsilane as an int. standard. TLC was 

carried out with Kiesel-gel6OF-254 (Merck). Fujigel BW820-MH 
and Scphadex LH-60 were used for CC. 

Extraction and isolation Fresh suds (7 kg) were percolated 
successively with n-hexane and MeDH. The MeOH solution was 
coned. and chromatographed on silica gel using C,H,-EtOAc 
(30: 1) as solvent system. The eluate was rechromatographed on 
silica gel and Sephadex LH-60 (MeOH) for further purification. 
As the result of recryst, I(5 mg), 2 (10 mg), 3 (5 mg) and 6 (20 mg) 
were obtained. 

Ckomiscosin A 1. Colourless needles, mp 224” (MeOH), 
CI,H,lOa (M, 386). EIMS m/r (rel. int.): 386 (71.6), 368 (35.9), 
208 (8.9), 180 (97.4), 13 I (100). UV lzH nm (log E): 233 (4.45), 
288 (3.84), 325 (4.09). IR v= cn-‘: 3300,1700,1610,1570,1420, 
1290.1140. ‘H NMR (300 MHz, DMSOd& 63.39 (lH, ddd, J 
= 3.5.4.3.11.3 Hr,H-9’a),3.67(1H,ddd.J = 22,4.3,11.3 H&H- 
9’b), 3.78 (3H. s, C3’-OCH,), 3.79 (3H, s, C&OCH,), 4.32 (lH, 
ddd,J=2.2,3.5,7.0I&H-8’),4.99(1H,d.J=7.0Hz,H-7’),5.06 
(lH, t, J = 4.3 Hz, W-OH), 6.34 (1H. d, J = 8.1 Hz, H-3), 6.82 
(lH,d,J = 7.2 H&H-5,),6.88 (lH,dd,J = 1.7.7.2 Hz,H-6’),6.91 
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