
Phytochemistry, Vol. 28, No. 3, pp. 955-956, 1989. 0031-9422/89 %3.00+0.00 
Printed in Great Britain. Q 1989 Pergamon Press pk. 

TWO FLAVONOIDS FROM TWO LINDERA UMBELLATA VARIETIES 

KAZUHIKO ICHINO* 

Faculty of Pharmacy, Meijo University, Yagoto, Tenpaku-ku, Nagoya 468, Japan 

(Received 2 August 1988) 

Key Word Index-Lindera umbellata var. membranacea; L. umbellata var. lancea; Lauraceae; chalcone; 
dihydrochalcone; linderachalcone; methyllinderatin; p-menthene. 

Abstract-A new chalcone, linderachalcone, and a new dihydrochalcone, methyllinderatin, were isolated from the 
leaves of Lindera umbellata var. membranacea and L. umbellata var. lancea, respectively. Their structures were 
established by spectroscopic and chemical means. 

INTRODUCTION 

Previously, we have reported the isolation and the struc- 
tural determination of a series of novel p-menthene substi- 
tuted flavonoids; linderatin (l), linderatone (2), meth- 
yllinderatone (3), and isolinderatone (4), from Lindera 
umbellata Thunb. var. lancea Momiyama, L. umbellata 
Thunb. and L. umbeliata Thunb. var. membranacea 
(Maxim.) Momiyama [l-4]. In the course of our further 
examination of the leaves of these plants, we isolated a 
new chalcone, linderachalcone (5), from L. umbellata var. 
membranacea and a new dihydrochalcone, methyllindera- 
tin (6), from L. umbellata var. lancea. We now describe the 
isolation and characterization of these new compounds (5 
and 6). 

RESULTS AND DISCUSSION 

Linderachalcone (5), C,,H,,04 gave a brown colour 
with ethanolic ferric chloride and the IR spectrum 
showed absorption bands for hydroxyl (3575 and 
3350 cm-‘) and conjugated carbonyl (1625 cm-‘) 
groups. In the ‘H NMR spectrum, signals of three methyl 
groups (6 0.84 and 0.86,6H, d x 2, J = 7.1 Hz; 6 1.67,3H, s), 
a benzylic methine proton (6 3.89, lH, d, J = 10.4 Hz), an 
olefinic proton (65.26, lH, s), an aromatic proton (66.06, 
lH, s), a phenyl group (67.43,3H, m; S7.71,2H, m), a trans 
olefinic group (67.78, lH, d, 5=15.8Hz; 68.25, lH, d, J 
= 15.8 Hz), and two hydroxyl groups (68.65 and 10.00, 
2H, br s x 2) were observed. In the 13CNMR spectra 
(Table I), all the chemical shifts of the signals of 5 were 
very similar to those of linderatin (1) [l] except for the 
signals of C=O (6 193.1), C-a (6 130.1), and C-B (6 142.7). 
The mass spectrum of 5 showed a molecular ion peak at 
m/z 392 which indicates a decrease of two mass units in 
comparison with that of 1. This spectrum also had a 
characteristic fragmentation peak at m/z 322 [M - 70]+ 
which was formed by the retro-Diels-Alder reaction [l] 
of a p-menthene unit as in 1. These results suggested that 
the structure of linderachalcone would be represented by 
the formula 5. 

In order to confirm the structure of 5 the following 
study was also carried out. Hydrogenation of 5 with Pd-C 
in methanol gave linderatin (1) as a predominant product. 
On the other hand, 5 was derived by treatment of 
linde’ratone (2) [2] with potassium hydroxide in meth- 
anol. Therefore, the structure of linderachalcone is estab- 

iished as 5. This is the first chalcone with a p-menthene 
substituent to be reported in nature. 

Methyllinderatin (6), C&H,,O, gave a brown colour 
with ethanolic ferric chloride and the IR spectrum 
showed absorption bands for hydroxyl(3360 cm-‘) and 
conjugated carbonyl (1630 cm- ‘) groups. In the 
‘H NMR spectrum, signals of three methyl groups (60.81 
and 0.84, 6H, d x 2, J=7.4Hz; 61.79, 3H, s), an ethylene 
group(63.00, 2H, t, J=7.4Hz; 83.39, 2H, t, J=7.4Hz), a 
methoxyl group (63.79, 3H, s), a benzylic methine proton 
(63.87, lH, br d, J= 10.4Hz), an olefinic proton (65.46, 
lH, s), an aromatic proton (66.05, lH, s), a hydroxyl 
group (67.05, lH, s), a phenyl group (67.27,5H, br s), and 
a chelated hydroxyl group (613.71, lH, s) were observed. 
In the 13C NMR spectra (Table l), all the chemical shifts 
of the signals of 6 were very similar to those of linderatin 
(1) except for the signal of C-5’ (69 1.7) and the presence of 
a methoxyl group (6 55.8). The mass spectrum of 6 showed 
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956 Short Reports 

a m o l e c u l a r  ion  p e a k  a t  m/z 408 w h i c h  ind ica tes  a n  
inc rease  o f  14 m a s s  un i t s  in c o m p a r i s o n  wi th  1. T h i s  
s p e c t r u m  also  h a d  a cha rac t e r i s t i c  f r a g m e n t a t i o n  peak  at  
m/z 338 [ M - 7 0 ]  + w h i c h  was  f o r m e d  by the  re t ro-  
D i e l s - A l d e r  r eac t ion  [1]  o f  a p - m e n t h e n e  un i t  as in 1. 
T h e s e  resu l t s  s u g g e s t e d  t ha t  6 w o u l d  be a m o n o m e t h y l  
de r iva t ive  o f  !. 

T h e  s t r u c t u r e  o f  m e t h y l l i n d e r a t i n  was  c o n f i r m e d  as 
fol lows.  H y d r o g e n o l y s i s  o f  m e t h y l l i n d e r a t o n e  (3) [3]  wi th  
R a n e y  Ni  in e t h a n o l  a f fo rded  a 4 ' - m e t h o x y d i h y d r o c h a l -  
cone  (6), w h i c h  was  ident ica l  wi th  m e t h y l l i n d e r a t i n .  T h u s ,  
the  s t r u c t u r e  o f  m e t h y l l i n d e r a t i n  is r e p r e s e n t e d  by the  
f o r m u l a  6. 

EXPERIMENTAL 

Mps were uncorr. CC was run on Florisil (100-200 mesh) and 
Merck silica gel 60 (70-230 mesh). TLC was performed on glass 
plates precoated with Kieselgel 60 FES,, (Merck). I H N M R  
(270 MHz) and I3C NMR (25 MHz) spectra were determined 
with TMS as int. standard. Chemical shifts are in ppm. 

Extraction and separation of compounds. The MeOH extract of 
the fresh leaves (6.0 kg) of Lindera umbellata var. membranacea 
collected in Gifu prefecture in July 1985 was divided into n- 
hexane (86 g) and CHC13 (290 g) soluble fractions. A portion of 

Table 1. ~3C N M R  spectral data (25.0 MHz, acetone-d6) 
of 1, 5, and 6 

C 1 5 6 

1 143.2 140.9 142.8 
2 129.4 128.8 129.1 
3 129.6 128.5 129.2 
4 127.1 127.7 126.7 
5 129.6 128.5 129.2 
6 129.4 128.8 129.1 
1' 105.4 106.0 105.5 
2' 161.4" 159.2" 162.1" 
3' 110.5 109.5 111.5 
4' 163.9" 162.2" 163.7" 
5' 95.8 96.1 91.7 
6' 165.9* 164.3* 165.2* 
C = O 205.9 193.1 205.7 
C = 0~ 46.6 130.1 46.7 
C = f l  31.5 142.7 31.4 
OMe  - 55.8 
1" 135.4 135.6 133.9 
2" 126.9 124.7 126.5 
3" 36.07 34.9? 35.9"I" 
4" 43.0 44.0 42.6 
5" 23.7 22.2 23.6 
6" 31.5 30.7 31.4 
7" 23.7 23.8 23.6 
8" 29.17 27.9? 29.17 
9" 16.9 16.6 16.7 
10" 22.0 21.8 21.9 

*,-I" Assignments may be interchanged. 

the n-hexane soluble fraction (8.2 g) was chromatographed on a 
column of florisil (n-hexane-Et20, 5 :1 ) and  subsequently re- 
peated prep. TLC afforded linderachalcone (5, 35 rag). 

The extraction and fractionation of the leaves of Lindera 
umbellata var. lancea have been previously described [4]. A 
portion of the n-hexane soluble fraction (3.0 g) was chromato- 
graphed on a column of florisil (n-hcxane-EtOAc, 5:1) and 
subsequently repeated prep. TLC afforded methyllinderatin (6, 
30 mg). 

Linderachalcone (5). Yellow oil. [~]o + 17.ff (CHCI3, c 0.40). 
IR vC~ °3 c m -  1: 3575, 3350, 1625, 1600. UV 2 E.°u nm: 218 (sh), 
310 (sh), 347. MS re~z: 392 (M + ), 322, 307. HRMS re~z: 392.1960 
(M +, calcd for C25H2sO4: 392.1986); 322.1177 ([M - 70] ~, calcd 
for C2o H I sO,t: 322.1203). 1H NM R (Me2CO-d6): ,50.84, 0.86 (6H, 
d x 2 ,  J = 7 . 1 H z ,  2 × 8"-Me), 1.67 (3H, s, l"-Me), 3.89 (1H, d, J 
=IO.4Hz, 3"-H),5.26(IH, s, 2"-H),6.06(IH, s, 5'-H),7.43(3H, m, 
Ar H), 7.71 (2H, m, Ar-H), 7.78 (IH, d, J =  15.8Hz, fl-|-I), 8.25 
(IH, d,J = I5.8 Hz,~-H),8.65 (IH, br s, OH), lO.OO(IH, br s, OH). 

Methyllinderatin (6). Colourless oil. [:~]D +41.0~ (CHCI3, 
c 0.40). IR vc~ "~ cm- 1: 3360, 1630, 1590. UV2,~ t°" nm: 225 (sh), 
288. MS re~z: 408 (M+), 338, 323. HRMS m/z: 408.2306 (M +, 
calcd for C26H3204: 408.2299), 338.1546 ( [ M - 7 0 ]  +, calcd for 
C21H2204: 338.1517). IH NMR (CDCI3): fO.81, O.84 (6H, d × 2, J 
= 7.4 Hz, 2 × 8"-Me), 1.79 (3H, s, l"-Me), 3.00 (2H, t, J = 7.4 Hz, 
fl-H), 3.39 (2H, t, J = 7.4 Hz, s-H), 3.79 (3H, s, OMe), 3.87 ( 1 H, br 
d, J =  10.4Hz, 3"-H), 5.46 (1H, s, 2"-H), 6.05 (IH, s, 5'-H), 7.05 
(IH, s, 2'-OH), 7.27 (5H, br s, Ar-H), 13.71 (IH, s, OH). 

Hydro qenation of linderachalcone. A suspension of 5 (4 rag) 
and 10% Pd-C (4 rag) in MeOH (1 ml) were stirred under H 2 for 
20 min. The reaction mixture was filtered and the filtrate evapd 
to dryness. The residue was purified by prep. TLC 
(CHCI~-Me2CO, 10: 1) to give a colourless oil (2 mg). This 
compound was identical with tinderatin (1). 

Cleavaye of linderatone. A mixture of linderatone (2, 40 rag) 
and K O H  (500 rag) in MeOH (3 ml) was refluxed for 10 rain. 
After cooling, a small amount  of ice was added, the mixture 
neutralized with dil. HCI and then extracted with CHC13. "/'he 
CHCI 3 layer was washed with H:O,  dried over NazSO,,, and 
evapd to dryness. The residue was purified by prep. TLC 
(CHC13-Me2CO, 10: I) to afford a yellow oil (7 mg) which was 
identical with linderachalcone (5). 

Hydro qenolysis of methyllinderatone. A suspension of meth- 
yllinderatone (3, 10 mg) and Raney Ni (W-3) in EtOH (l ml) was 
stirred under H 2 for 20 min. The reaction mixture was filtered 
and the filtrate evapd to dryness. The residue was purified by 
prep. TLC (n-hexane-EtzO, 3:1) to afford a colourless oil (2 mg) 
which was identical with methyllinderatin (6}. 

Acknowledgement The author wishes to thank Professor 
Kazuo Ito and Dr Hitoshi Tanaka, Laboratory of Natural 
Products Chemistry, Faculty of Pharmacy, Meijo University, for 
their valuable discussions and suggestions during this work. 

REFERENCES 

1. Tanaka, H., Ichino, K., and lto, K. (1984) Chem. Pharm, Bull. 
32, 3747. 

2. Tanaka,  H., Ichino, K ,  and lto, K. (1985) Chem. Pharm. Bull. 
33, 2602. 

3. lchino, K,, Tanaka, H., and Ito, K (1987) Chem. Pharm. Bull. 
35, 920. 

4, Ichino, K., Tanaka, H., and Ito, K. (1988) Tetrahedron 44, 
3251. 


