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Abstract-Two new neollgnans named kachlrachlrol-A and B were isolated from the leaves of Magnoha kachzrachzraz 
and their chermcal structures determined to be 2-(p-hydroxyphenyl)-7-methoxy-3-methyl-S-c~ans-propenylbenzofur~ 
and rel-(2S,3S)-2-catechyl-2,3-dlhydro-7-methoxy-3-methyl-5-~rans-propenyl~nzofuran 

INTRODUCTION 

Previously, Ll and El-Feraly [ l] reported the isolation 
of three benzofuranold neohgnans eupomatenold-7 (2), 
( f )&arm-B (4) and ( + )-hcarm-A (5) and a tetrahydro- 
furanold hgnan (+)-galbacm (9) from the leaves of 
Mnnnnl,n knrhwnrhrrn, (Chmt=rc= name Hc=.no-rhnn ml,_ ‘..“~,.V.... e..wue..n - . . . . . . \‘..--‘“‘.. _.-___ ___-. D ____-. ---- 
lan), the mdlgeneous magnohaceous plant m Taiwan In 
the course of the remvestlgatlon of the dned leaves of this 
plant, eight neohgnans (1-S) were Isolated, two of them (3 
and 7) were new compounds We now report on the 
structure elucldatlon of these new neohgnans named 
kachlrachlrol-A and B 

RESULTS AND DISCUSSION 

The first compound kachlrachlrol-A (3), Cl gH1 sOJ, 
([Ml + m/z 294), colourless pnsms, gave a bluish colour 
with ferric chlonde-ethanol The IR spectrum (CHC&) 
showed the presence of a hydroxyl at 3530 cm- ’ and 
phenyl groups at 1605, 1510cm-’ The ‘HNMR spec- .___ . 
trum showed the following signais 61 9i (3H, d, .I 
= 6 Hz, =CH-4&), 2 40 (3H, s, =y-CH3), 3 98 (3H, s, 

Ar 
Ar-OMe), 5 74 (lH, s, OH), 6 19 (lH, dq, J = 6, 16 Hz, 
-CH=CH_CH& 6 53 (IH, d, .I = 16 Hz, Ar-CH=CH-), 
6 98 (2H, d, J = 9 Hz, Ar-H), 7 30, 7 32 (2H, each d, .I 
= 15 Hz, Ar-H) and 7 37 (2H, d, J = 9 Hz, Ar-H) The 
spm-spm coupling constants (J = 9 Hz and .I = 1 5 Hz) 
m the aromatic region were due to meta (67 30 and 
7 32) and ortho (66 98 and 7 37) coupling These spectral 
data of 3 are very slmdar to those reported for eupo- 
matenold-1 (1) [2,3] except for the aromatlc region m 
the ‘HNMR spectrum On acetylatlon with acetlc 
anhydnde in pyndme, 3 gave a monoacetyl derlvatlve 
These resuits suggested that the structure of 3 
must be 2-(p-hydroxyphenyl)-7-methoxy-3-methyl-5- 
trans-propenylbenzofuran 

The second substance kachlrachlrol-B (7), C19HZ00., 
([Ml + m/z 3 12), colorless needles, gave a bluish color with 
ferric chloride-ethanol and a brown color with tltamum 
trlchlorlde m methanol-pyndme [4] These color tests 
suggest that 7 possesses a catechohc character The IR 
spectrum (CHCIJ of 7 showed the presence of a hydroxyl 
at 355Ocm-’ and phenyl groups at 1610, 1520 and 

1495 cm-’ The UV spectrum (MeOH) showed absorp- 
tion at & 268 and 272 nm mdlcatmg the presence of a 
conjugated benzenold system The ‘HNMR spectrum 
showed the followmg signals 61 34 (3H, d, J = 7 Hz, 
THXH,), 185 (3H, d, J = 6 Hz, =CH-C&), 3 2-3 5 

(1H: rn; <H-CHXH& 3 84 (3H: s: Ar-OMe): 5 03 (lH, 

dr- 
d, J = 9 Hz, ArTH<H-), 5 2-5 7 (2H, br s, OH), 6 05 

OAr 
(lH, dq, J = 6,16 Hz, -CH=C&CH,), 6 36 (lH, d, J = 
16Hz kCH=CH-) and 6 74-6 90 (5H, m, Ar-H) The 
spnspm couplmg constant (J = 9 Hz) between the two 
methme protons to be assigned for H-2 and H-3 (65 03 
and 3 2-3 5) indicates the trans vlcmal couplmg of the 
dlhydrofuran rmg These spectral data of 7 also resembled 
closely those reported for (f )&arm-B (4) except for the 
absence of a methylenedloxy group On methylenatton 
with dlchloromethane and sodium hydroxide m DMSO, 
7 gave a methylenedloxy detrvatlve which was identical 
with ( - j-hcarm-B (4j O-Methyiation with potassium 
carbonate and methyl iodide in acetone, 7 gave 
an O,O-dnnethyl ether which was identical with 
(-)-acummatm (6) denved from ( -)-hcarm-A (S), 
and not (- )- but ( -I-)-acummatm as described in ref 
[S] These results estabhshed that the structure of 
7 1s rel-(2S,3S)-2-catechyl-2,3-dlhydro-7-methoxy-3- 
methyl-5-trans-propenylbenzofuran 

In addition to the two new compounds above, srx 
known neohgnans eupomatenold-1 (l), eupomatenold-7 
(2), (-)&arm-B (4), ( - )-hcarm-A (5), ( - )-acummatm 
(6) and (+)-guruacm (8) [6] and a sesqulterpene caryo- 
phyllene epoxlde [7,8] were isolated and characted 
from this plant 

EXPERIMENTAL 

Mps are uncorr IR spectra were measured m CHCl, and UV 
spectra m MeOH ‘H NMR spectra were recorded at 100 MHz 
usmg CDCI, as solvent and TMS as mt standard, chermcal sh&s 
are reported m 6 (ppm) values 

Extructzon und separatzon of compounds The MeOH extract of 
dned leaves (3 27 kg) of A4 kachtrachzrat Dandy collected m 
June 1982 m Kendmg Tropical Botamcal Garden, Republic of 
Chma was dlwded mto n-hexane (112 g) and CHCll soluble 
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1 R,R’= -OCHzO- 

2 R=OMe,R’=OH 

3 R=H,R’=OH 

38 R=H,R’=OAc 

4 R,R’= -CHz- 

5 R=Me,R’=H 

6 R=R”Me 

7 R=R’=H 

OMe 

8 

fractions (80g) The former fraction gave eupomatenold-1 (1, 
2 3 g),( -)&arm-B (4, 30 mg) and caryophyllene epoxlde 
(44 mg) The latter fraction waschromatographed on acohnnn of 
s&a gel (600 g) using C6H6 with gradually mcreasmg propor- 
tions of EtOAc as eluent and further purdied by prep TLC The 
first fraction (C,H,) gave eupomatenold-1 (1, 23 mg), 
eupomatenold-7 (2, 2 16 g), kachtrachtrolA (3, 5 mg), (-)- 
hcarm-B (4,33 mg), ( - bhcarm-A (S, 413 mg), ( -)-acummatm (6, 
16 mg) and (+)-g-m (8, 508 mg) The second fraction 
(C,H,-EtOAc, 20 1) gave kachu-achuol-B (7,217 mg) 

KackrachIral-A [2-(phydroxyphenyl)-?-methoxy-3-methyl-5 
trans-propenylbenzofuran] (3) Colourless pnsms (CHCls), mp 
103-104” IR vmu cm -’ 3530, 1605, 1510 MS m/z 294 [M]+ 
(Ci9HlsOs), 279, 251, 234 ‘HNMR 6191 (3H, d, J = 6 Hz, 
propenyl Me), 2 40 (3H, s, Me-3), 3 98 (3H, s, OMe-7), 5 74 (lH, s, 
OH), 6 19 (lH, dq, J = 6, 16 Hz, propenyl F-H), 6 53 (IH, d, J 
= 16 Hz, propenyl a-H), 6 98 (2H, d, J = 9 Hz, H-3’, H-S), 7 30, 
732(2H,eachd,J=15Hz,H-4,H-6),737(2H,d,J=9Hz,H- 
2’, H-6‘) 

KachtrachwobB [rel-(ZS, 3S)-2-catechyI-2,3-dzhydro-7-meth- 
oxy-3-methyl-ltrans-propenylbenzojian] (7) Colourless 
needles (C,H,), mp W [aID -600” (CHCl,, c 065) 
IRv-cm -I 3550,1610,1520,1495 UV& nm 212,268,272 
MS m/z 312 [M]’ (Ci9Hz004), 297, 279,269, 256 ‘HNMR 
61 34 (3H, d, J = 7 Hz, Me-3), 185 (3H, d, J = 6 Hz, propenyl 
Me), 3 2-3 5 (lH, m, H-3), 3 84 (3H, s, OMe-7), 5 03 (lH, d, J 
= 9 Hz, H-2), 5 2-5 7 (ZH, br s, OH), 6 05 (lH, dq, J = 6,16 Hz, 
propenyl B-H), 6 36 (lH, d, J = 16 Hz, propenyl a-H), 6 74-6 90 
(5H, m, Ar-H) 

Kachzrachzrol-A monoacetate (3a) A nnxture of kachlrachuol- 
A (5 mg), AczO (1 ml) and pyndme (1 ml) was allowed to stand 
overmght at room temp A few pieces of crushed ice were added 
and the soln extracted with CHCla The CHCI, extract was 
washed with Hz0 and dned (NazSO,) Concn of this soln gave a 
colourless oil (2 mg) IRv,, cm-’ 1760,1600,1590,1510 MS 
m/z 336 [M]’ (Cz1Ht004). 294,279,251 ‘HNMR 6190 (3H, 

d, J = 6 Hz, propenyl Me), 2 32 (3H, s, 0COMe-Q 2 44 (3H 
s, Me-3), 3 92 (3H, s, OMe-7), 6 22 (lH, dq, J = 6,16 Hz, propenyl 
j-H), 6 54 (lH, d, J = 16 Hz, propenyl or-H), 7 12 (2H, d, 
J = 8 Hz, H-3’, H-S), 7 32,7 41(2H, each d, J = 2 Hz, H-4, H-6), 
7 40 (2H, d, J = 8 HZ, H-2’, H-6’) 

Methylenatron ofkachzrachzroGB (7) NaOH powder (10 mg) 
and CHzClz (1 ml) were added to a soln of kachnachlrol-B (7) 
(20 mg) in DMSO (2 ml) and the mixture heated at 110” for 3 hr 
under a Nz atmosphere After coohng and ddutlon mth HzO, the 
reaction nuxture was extracted with CHCll and the CHCls 
extract washed wth HzO, then dned (NazSOJ Removal of 
solvent gave a residue, which was dissolved m CHCI, The soln 
was filtered through a short sdlca gel column and evapd to 
dryness to gwe a colourless oil (10 mg), [aIt,- 3” (CHCl,, 
c 165) The IR and ‘H NMR spectra of this compound were 
supenmposable on those of (-)&arm-B (4) 

0-Methylenatton of kacharachzrold (7) Me1 (33 mg) and 
anhydrous KzCOs (16 mg) were added to a soln of kachlrachlrol- 
B (7) (9 mg) m Me&O (5 ml) and the nuxture refluxed over- 
night The reaction nuxture was filtered and coned, the residue 
&ssolved m CHCl, and the soln washed with HZ0 then dned 
(NazSO,) Concn of this soln gave colourless plates (6 mg), mp 
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107-108 5”, [a],-38 3” (CHCls, c 0 30) The IR and ‘HNMR 3 
spectra of tlus compound were mdistmgmshable from those 
of (-)-acummatm (6) 4 
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