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A s s ~ ~ ~ c r . - T h e  phenylpropane derivatives isoeugenol methyl ether (l), y-asarone 
(2), czs-asarone (3), trans-asarone ( 4 )  and the new natural product acoramone ( 5 )  have 
been isolated along with asarylaldehyde (6)  from the oil of Acorus calamus Linn. 
The carbon-13 nmr signal assignments of 3, 4 and their dihydroderivative '7 are also 
reported. 

I n  a previous communication (1) we reported the isolation of 2,4,5-trimethoxy- 
benzaldehyde, 2,5-dimethoxybenzoquinone, galangin and sitosterol along with 
the new cyclobutanolignan acoradin from the rhizomes of il C O Y U S  calamiis Linn. 
Further investigation has resulted in the isolation of isoeugenol methyl ether (I), 
y-asarone [ 1,2,4-trimethoxy-5(2-propenyl) benzene] (2), cis-asarone [P-asarone or 
cis-l,2,4-trimethoxy-5( 1-propeny1)benzenel (3), tram-asarone [a-asarone or t r a m -  
1,2,4-trimethoxy-5 (I-propenyl) benzene] (4) and acoramone [ 1,2,4-trimethoxy-5 (2- 
propanony1)benzene or 1 (2,4,5-trimethoxyphenyl)-propan-2-one] (5) along with 
asarylaldehyde [2,4,5-trimethoxybenzaldehyde] (6) from the oil of the same 

3 

1' 3' 
1 RL=-CH=CH-CH, ( t rans) ,  R z = H  
2 R'=-CHz-CH=CHz, R2=OCH3 
3 R'=-CH=CH-CHa (cis), Rz=OCH3 
4 R1=-CH=CH-CH3 (frans), Rz=OCH3 
5 RI=-CH,COCH3, R2=OCH3 
6 R'=-CHO, R2=OCH3 
'7 R'=-CH*CHzCH3, Rz=OCH3 

specimen. 
spectral characteristics. 
natural source. 

Their structures have been established mainly from their various 
This is the first report of the occurrence of 5 from a 

Probably 3 or 4 is the precursor of the congener lignan acoradin. 

EXPERIIIESTAL 
EXTRACTIOX ASD CHROMATOGR.APHY.-Ch~O~OfO~m extract of the air-dried, milled rhizomes 

of A .  calamus afforded an abundance of essential oil which was chromatographed over silica 
gel. The residue (0.5 g) from the benzene eluates was separated into its constituents by the 
use of preparative gas chromatography over SE-30 (4.5 m x 0.8 mm).  Isoeugenol methyl 
ether ( l ) ,  y-asarone (2), czs-asarone (3), trans-asarone (41, asarylaldehyde (6)  and acoramone 
( 5 )  were eluted successively. Distillation of the essential oils of A .  calamus under reduced 
pressure afforded a major fraction, b.p.-135" a t  0.35 mm which consisted mainly of 2 , 3  and 4. 

TmXS-ISOEUGEXOL METHYL ETHER (2, 3) (l).-The compound was liquid (5  mg), CiiH1402 
(RI- 178). It displayed 80 MHz pmr signals (CDCl3) a t  6 1.88 (3H, d ,  J=5.6 Hz, 
-CH=CH-CH3). 3.87 and 3.89 (each 3H, s ,  ta-o OCH,), 6.02 (IH,  d q ,  /=16 Hz 8: 5.6 Hz, H-2'), 
6.37 (IH, d, /= 16 Hz, H-1') and 6.7-7.0 ppm (3H, m, H-3, H-4 8: H-6) and ion peaks in the mass 
spectrum a t  mje 178 (MA, l00%), 163 (hI'-CH,, 42%) and 135 (M+-CH3-C0, 30%). 

V - ~ S ~ R O S E  (SEKISHOXE) (2-4) 12).-The constituent was a liauid (5 me).  C1,HId3, &I' ." " j~ ~ , ~~ ~~ - - ~  ~ 

208.1124, ca. 208.1099). I< displayed the following spectral characteristics: 8O-MHz pmr 
(CDC13): 6 3.32 (2H, dd,  J=6.4 Hz 8: 1.2 Hz, -Cat-) ,  3.80, 3.83, and 3.88 (each 3H, s, three 
OCH,), 5.01 (2H, m,  =CHz), 5.90 ( lH ,  m, - C H = ) ,  6.53 ( lH ,  s, H-3) and 6.69ppm ( lH ,  s, H-6); 
high resolution mass: ion peaks a t  nile 208.1124 (C1zHle03, If-, 100%), 193.0888 ( C ~ ~ H I ~ O , ,  

162.0731 (CloHlbOz, M+-CH3-H-OCH,, 21'3), 150.0612 (C~HIOOZ, M+-CH3-CO-CH3, 19%) and 
RI--CH,, 987,) 

133.0086 (C,HgO, RI--CH3-OCHz-OCHz, 42%). 

181.0884 (CioHi303, M'-CzH3, 19%), 165.0936 (CloHi302, ?rlL-CH3-C0, 69YC), 

CiS-.4S.4ROSE (5) (3).-The constituent identified as cis-asarone was a liquid (68 mg), 
Cl2Hl6O3 (AI+ 208.1123). It exhibited ir bands a t  1605, 1580 8: 1500 cm-l (aromatic) and 855 
cm-1 (cis-double bond) and 80 MHz pmr signals (CDCl3) a t  6 1.84 (3H, dd, J = 7  Hz 8: 2 Hz, 
-CH=CH-CH,), 3.74, 3.79 and 3.83 (each 3H, s, three OCHJ), 5.69 (la, dq,  /=12  Hz 8: 7 Hz, 
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H-2'), 6.15 (lH, dq ,  J=12 Hz 8: 2 Hz, H-l ' ) ,  6.47 ( lH ,  s, H-3) and 6.79 ppm ( lH ,  s, H-6) and 
ion peaks in its mass spectrum at  m/e 208.1123 (CIZHISO~,  hl', loo?), 193.089 (CnH1303, 
hl+-CH,, 4 7 5 ) ,  165.0939 (C10H1302, M--CH3-C0, 2 4 5 )  and 162.0733 (CloHl0O2, hI--CH3-H- 
OCH2, 115). These data  are in good agreement with its assigned structure, which was also 
supported by i ts  C-13 nmr spectrum (table 1) .  

TABLE 1. Carbon-13 chemical shifts- of cis-asarone (3), trens- 
asarone (4) and their dihydroderivative (7). 

c-l c-2 
c-3 
C-4 
C-5 
C-6 
c-1 ' 
C-2' 
c-3'  
OCH, 

3 

111 8 
118 0 
97 2 

150 9 
117 6 
113 7 
126 1 
121  3 

14 6 
55 8 
56 2 
56 4 

I 
4~ i 

142 6 112 4 
118 0 147 2 

97 7 
151 1 

118 3 122 3 
109 2 114 2 
124 4 1 31 1 

aThe chemical shifts are in 6 (ppm). The 13C nmr spectra 
were recorded in CDC13; 6 ThIS= 6 CDC13+76.9 ppm. 

T ~ O ~ ~ - A ~ A R O S E  (6) (4).--Trans-asarone (370 mg), mp 18" (EtOH-HTO), C12H1603 (hI+ 
208.112i) showed the following spectral characteristics: X mas (EtOH) a t  258 nm (log t 3.83) 
and 313 11.15); Y mas (KBr) a t  1600, 1585 8: 1560 (aromatic) and 965 em-' (trans-double bond); 
80 MHz pmr signals (CDC13) at  6 1.87 (3H, dd, J=6 .2  Hz 8: 1.5 Hz, -CH=CH-CH3), 3.77, 3.81 
and 3.84 (each 3H, s, three OCHI), 6.02 ( lH ,  dq ,  J =  16 Hz 8: 6.2 Hz, H-2'), 6.45 ( lH ,  s, H-3), 6.64 
( lH ,  dq, J = 1 6  Hz & 1.5 Hz, H-1') and 6.91 ppm ( lH ,  s ,  H-6): ion peaks in the mass spectrum at  
m l e  208.1127 (C12H,aO3, ll-, loo$), 193.0886 (C11H1303, M--CH3, 455), 165.0935 (C10H1302 , 
JI'-CH3-C0, 2 1 5 )  and 162.0736 (C10Hi002, ?.l--CH3-H-OCH,, 115). The assigned structure 
4 also received support from its carbon-13 nmr spectrum (table 1) .  

. ~ C O R A M O S E  (.5).--Acoramone, C12H1604 (M+ 224), was isolated as a liquid (5  mg). I t  
exhibited ir  bands at 1715 (C=O) ,  1605 8: 1510 em-' (aromatic): 80 MHz pmr signals (CDCl,) 
a t  6 2.13 (3H, s :  -COCH,), 3.61 (2H, s, rirCH2CO-), 3.79, 3.82 and 3.89 (each 3H, s, three 
OCH,), 6.58 ( l H ,  s ,  H-3) and 6.66 ppm i lH ,  s, H-6): ion peaks in the mass spectrum at  w e  

1.0767 JCYH1102, d e  181.086s -CH,O, 35%) and 136.0489 (CSHSOZ, mje 

Catalytic hydrogenation of cis-asarone or tmns-asarone in the presence of 10% Pd-C in 
ethanol afforded the dih:-droderivative i, the structure of which was established from its 
13C nmr spectrum itable 1 ) .  
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