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129.6 (C-8), 133.1 (C-l’), 145.2 (C-8a), 145.5 (C-3’), 146.8 (C-4’), 3 
152.5 (C-7 or C-5), 152.9 (C-5 or C-7), 158.7 (C-4), 162.8 (C-2); MS 
m/z (rel. mt) 330 [M]’ (lOO), 302 [M-CO]+ (13), 287 [M 4 
- MeCO]+ (21), 259 [M-MeCO -CO]’ (7); h& resolution 
MS m/z (M’y 330.0824 (talc. for C H 0 . 330.0739). 17 14 7 5. 
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- 
Abstract-The structure of ganschisandrine isolated from Schzsandra sphenanthera was determmed to be 2S,5S-bIs(3,4- 
dimethoxyphenyl)-3R,4S-dlmethyltetrahydrofuran. 

INTRODUCTION 

In continuing our study on the chemical ingredients of 
Schisundra sphewnthera, a Chmese medicinal plant [l, 21, 
collected from Wudu district in Gansu province of China, 
we have isolated a novel hgnan, ganschlsandrme. The 
present work describes the assignment of structure 1 to 
the new lignan from a study of its spectra (largely by 
NMR). 

RESULTS AND DISCUSSION 

From physical constants and spectral data (see Exper- 
imental), it is apparent that ganschisandrme (1) is a 
tetrahydrofuran derivative, a stereoisomer of galbelgin 
[3], galgravin and veraguensin [4,5]. From the ‘H NMR 
(Table 1) and 13C NMR (Table 2) data, magnetic non- 
equivalence of the a,a’-benzyhc protons and j?,b’-methyl 
protons of ganschisandnne suggests that one of the four 
substltuents of the tetrahydrofuran rmg Is trans to the 
other three. The 2D NOESY spectrum of 1 showed 
correlations between the two methyl doublets (60.63 and 
102) and Ha’ signal (64.67); the 2D-COSY spectrum of 1 
showed that the Ha (65.46) coupled with the HP (62.5) 
and the Ha’ (64.67) coupled with the H/?’ (62.5), clearly 
indicating that two methyl groups have the czs configur- 
ation and Ha’ is at the same side of the two methyl 
groups, Ha and HP protons are m cls-posItion, Ha’ and 
Hfi’ are m trans-posltlon. 

The proton coupling constants (J = 4.0 and .I = 9.0 Hz) 
show that the dihedral angles between Ha and H/I, Her’ 
and HP should be ca 40 and 160”, respectively. Therefore, 
the tetrahydrofuran rmg must be m ‘twist envelope’ 
conformation. It may be due to the mutual steric repul- 
sion of three czs-substltuents Ar-u, Me-8 and Me-/?‘. The 
upfield shifted signal of Me-8 IS due to shielding effect of 
Ar-a and the downfield shlfted slgnal of Ha IS caused by 
deshielded effect of Ar-a 

The ORD spectra ot ganschisandrme (m MeOH, 
[+]292 = +4130pk, [4]zhI = + 14310pk) IS similar to that 
of chicanine (m MeOH, [$lzg6= +5521pk, [4]2,5 = 
+ 19OOOpk) [6]; both has a positive Cotton effect. 
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Table 1 ‘H NMR data of ganschlsandnne 

H Chemical shifts (ppm) H-H coupling constants 

u 
a’ 

;I 
(B-W 
W-Me) 
(-OMe) 

5.46 (d) J (a,/?) = 9 Hz 
4.67 (6) J (a’$‘) = 4 Hz 

2.5 (m), 2H 
0.63 (d) 
1.02 (d) 
3.83 (s), 3H 
3.80 (s), 3H 
3.78 (s), 3H 
689(6) 
6.88 (d) 
6.85 (d) 
6.85 (d) 
6.93 (dd) 
6 93 (dd) 

J (B,/I-Me) = 7 Hz 
J (/3’$‘-Me) = 6 Hz 

J (2,6) = 1.6 Hz 
J (2’,6’) = 1 6 Hz 
J (5,6) = 8 Hz 
J(5’,6’)=8 Hz 
J(5,6)=8 Hz J(2,6)= 1.6 Hz 
J (5’,6’) = 8 Hz J (2’,6’) = 1.6 Hz 

The assignments are extracted from the 2D COSY and 2D NOESY 
spectra. 

The absolute configuration of chicanme has been estab- (1.2 g). The P-2 fraction was rechromatographed on a 1.5 
lished as 2S-(3-methoxy4-hydroxyphenyl)-3R,4S-dimeth- x 25 cm column packed with 20 g of silica gel (40 p) and eluted 
~1-5s (3,4_methylenedioxyphenyl) tetrahydrofuran 161. with petrol contaimng increasing amounts of EtOAc (&SO%) 
Therefore, ganschisandrine is 2S,SS-ba(3,4-dimethoxy- to gve crude ganschisandrine (70 mg) which was crystalhzed 
phenyl)-3R,4S_dimethyltetrahydrofuran (1). from n-hexane-ether to give ca 50 mg of white flakes. 

EXPERIMENTAL 

Plant tnatenal. Schrsandra sphenanthera Rehd. et Wils collec- 
ted from Wudu distnct m Gansu provm& of China, auth- 
enticated by Prof. Ru-neng Zhao (Department of Pharmacy, 
Lanzhou Medical College, Lanzhou, China) and the voucher 
specimen was deposited in the Department of Biology of Lan- 
zhou University. 

Isolation. The au-dned powdered fruits (2 kg) were successive- 
ly extracted with petrol, Et,0 and MeOH. The Et,0 extract was 
chromatographed on a 3 x 60 cm column packed with 250 g of 
sdica gel (20-30 p) and eluted successively with petrol, 
petrol-lo% Me,CO, petrol-25% Me&O and petrol*% 
Me,CO to give fractions P-l (0 45 g), P-2 (0 15 g), P-3 (0.5 g), P-4 

Physrcal and spectral data. Ganschisandrine CZ2H2s05 
(Found: 372 1927, requires 372.1936), mp 114-115” uncorr. (n- 
hexane-ether). [a];” + 173.1 (CHCl,; c 0.26). UV dEEI nm: 206, 
233,280 IR ~2; cm-‘: 1592.5 (s), 1513.1 (s) (Ar-) EIMS (direct 
Insert probe), 70 eV, m/z (ret. mt.). 372 [M]’ (32), 206 [M 
-PhCHO]+ (lOO), 194(15), 191 [M-Ph’CHO-Me]+ (96), 175 
(52), 166 (27), 138 (20), 91 (18) and 77 (25). ‘H NMR and 
13C NMR (400 MHz, CDCI,) see Tables 1 and 2. ORD (in 
MeOH), [Q)lZq2 = +413Opk, [d]241 = + 1431Opk 

Acknowledgement-The financial support of the NatIonal Sclen- 
tdic Foundation and Laboratory of Applied Organic Chemistry 
of Lanzhou University Research Fund is gratefully acknowl- 
edged. 

Table 2. 13C NMR data of gansclusandnne 

C Chemical shifts (ppm) C Chemical shifts (ppm) 

a* 84.77 3 149 10 
a’ 85 96 3’ 148 66 

;I 47 43.45 56 4 4’ 148.44 147 74 
/&Me 9.47 5 118 50 
F-Me 11.86 5’ 118.07 
1 135.66 6 109.32 
1’ 133.23 6’ 109.02 
2 109.32 -0Me 55.87 
2’ 109.20 55 92 

The assignments are made partly on the basis of DEPT techmque 
*The a, a’, j, p; 1, 1’; 2, 2’ . . and 6,6’ carbon chemical shifts may be 

mterchanged. 
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drbydroxy-4’,6’-dtmethoxychalcone, 2’,6’-dtmethoxy-4,4’-drhydroxychalcone 

Abstract-Extracts of Humulus lupulus yielded two known compounds, tsoxanthohumol and xanthohumol, and two 
new chalcones, 3’-(isoprenyl)-2’,4-dIhydroxy-4’,6’-dlmethoxychalcone and 2’,6’-dtmethoxy-4,4’-dihydroxychalcone. 
Their structures were established by spectral methods. 

INTRODUCTION 

Two new chaicone derivatives. 3’-(isoprenyl)-2’,4- 
dihydroxy-4’,6’-dimethoxy chalcone and 2’,6’-dimethoxy- 
4,4’-drhydroxychalcone, together with two already 
known compounds: isoxanthohumol and xanthohumol 
[l, 21 were isolated from hop cone extract The structures 
of the isoxanthohumol and xanthohumol were deter- 
mined by comparing then spectra with those of re- 
ferences, while the new compounds were identtfied mamly 
by then ‘H NMR and MS spectra 

RESULTS AND DJSCUSSJON 

The MS spectra of xanthohumol (3) and isoxantho- 
humol(4) showed a similar fragmentation pattern and the 
same molecular formula CZ1HZ205 ([Ml’ m/z 354), 
although the R, values on TLC differed. These stmtlar- 
ities in the MS of the two compounds provided the 
necessary mformatton for the determination of their 
chemrcal structures. The MS spectrum of 3, which was 
cyclized to 4 by electron impact, exhtbtted exactly the 
same fragmentatton pattern as 4 due to retro-Diels-Alder 

TAuthor to whom correspondence should be addressed 

rearrangement The ‘H NMR and other spectra of 3 and 
4 were tdentical with those reported for iso- and xantho- 
humol, respectively, which were synthestzed [3] and 
tsolated from hops [l, 21. 

3’-(lsoprenyl)-2’,4-Dihydroxy-4’,6’-dimethoxychaIcone 
(1) mp 1522153’ CM]* at m/z 368 (C,,H,,O,) closely 
resembled xanthohumol m its UV, IR and MS spectral 
characteristics The IR spectrum showed a hydroxyl band 
at 3350 cm-’ and a a$-unsaturated carbonyl group at 
1610cm-‘. It had a UV maxtmum at 370 nm, whtch 
shifted to 446 nm on the additton of sodmm methoxtde, 
confirming the presence of the phenohc hydroxy group 

1 R’=OMe, R’=CHzCH=CMe2. R3=OH 

2 R’=OH. R2=H, K3=OMe 

3 R’=OH. K’=CH,CH~CMe,, K.‘=OH 


