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Abstract

Two new dibenzylbutane lignans\ rac!"7a\7?P#!3\3?!dihydroxy!2\2?!dimethoxylignan!8\8?!diyl diacetate and rac!"7a\7?P#!3!hydroxy!
2!methoxy!2?\3?!methylenedioxylignan!8\8?!diyl diacetate were isolated from the toluene extract of Virola sebifera leaves\ in addition
to the previously described lignan\ "−#!haplomyrfolin[ Their structures were established by spectral analysis[ Þ 0888 Elsevier Science
Ltd[ All rights reserved[
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0[ Introduction

Virola sebifera is one of the most common and abun!
dant Myristicaceae species in America^ it is found from
Nicaragua to the south of Brazil[ It has industrial use\
especially in the manufacture of toilet soaps due to its
high content of trimiristine and laurodimiristine[ Its fat
is used in Venezuela "Shultes + Holmstedt\ 0860# to cure
rheumatism[ V[ sebifera is the most widely studied species
of the Myristicaceae family[ The bark was studied in
Venezuela "Corothie + Nakano\ 0858# and Japan
"Kawanishi\ Uhara\ + Hashimoto\ 0874^ Kawanishi +
Hashimoto\ 0876# and six alkaloids\ one terpene\ two
lignans and some fatty acid derivatives were identi_ed[
The fruit was studied in Brazil and a large number of
metabolites "Lopes\ Yoshida\ + Gottlieb\ 0871^ Lopes\
Yoshida\ + Gottlieb\ 0872^ Lopes\ Yoshida\ + Gottlieb\
0873a^ Lopes\ Yoshida\ + Gottlieb\ 0873b^ Kato\ Lopes\
Paulino!Filho\ Yoshida\ + Gottlieb\ 0874# including 12
lignans\ one dimeric lignan and four polyketides were
identi_ed[ Bark\ wood and leaves were studied in
Colombia "Mart(�nez\ Cuca\ + Mart(�nez\ 0874^ Von
Rothz\ Cuca\ + Mart(�nez\ 0889^ Von Rothz\ Cuca\ +
Mart(�nez\ 0876# and three lignans and three 0\2!diar!
ylpropanes have been identi_ed[ This paper describes\
besides the known compound "−#!haplomyrfolin "1a#
"Evcim\ Go�zler\ Freyer\ + Shamma\ 0875#\ the isolation
and structural elucidation of two new lignans "0a\ 0b#
from the leaves of V[ sebifera collected in the Choco�
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region of Colombia\ grown under very di}erent environ!
mental conditions from those where the leaves were
collected for the reported studies "Von Rothz et al[\
0876#[

1[ Results and discussion

Compounds 0a and 0b exhibited IR absorptions at ca[
0624 cm−0 and UV maxima around 121 and 174 nm[ The
0H NMR spectrum indicated the presence of two acetyl
groups "d 1[95\ s\ 5H# and down_eld signals at ca[ d 3[9Ð
3[1 "3H# which were consistent with two acetylated CH1Ð
OH groups^ these assignments were supported by the 02C
NMR signals at ca[ d 060\ 53 and 10 ppm[ The analysis
of the 0H and 02C NMR spectra indicated that the two
compounds contained two benzylic methylene groups
"signals at ca[ 0H\ d 1[50^ 02C\ d 23[7# and two methine
groups "signals at ca[ 0H\ d 1[94^ 02C\ d 28[4#\ charac!
teristic of the dibenzylbutane lignans[

Compound 0a exhibited a molecular formula of
C13H29O7 calculated from the low resolution MS "M¦

335 "29)#\ ðM¦0Ł¦ "7[1)#\ ðM¦1Ł¦ "0[5)## and from
the 0H and 02C NMR spectral analysis[ In the 02C NMR
spectrum\ only 01 signals including those for acetyl\ ben!
zylic and methine groups were observed\ suggesting that
lignan 0a had a magnetically symmetrical structure[ The
0H NMR spectrum showed two methoxyl groups at d

2[64 "5H# and two phenolic hydroxyl groups at d 4[39 "s
br\ 1H# con_rmed by the IR "2317 cm−0# and the UV
absorptions "bathochromic shift on addition of MeONa#[
In the aromatic region of the 0H NMR spectrum\ two
pairs of ABX protons ðd 5[39 "1H\ d\ J�1[9 Hz#\ 5[49
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Structure 0[

"1H\ dd\ J�1[9\ 7[9 Hz# and 5[61 "1H\ d\ J�7[9 Hz#Ł
were observed[ Irradiation of the OMe at d 2[64 enhanced
the signal at d 5[39 and gave clear evidence for the pres!
ence of the 3!hydroxy!2!methoxyphenyl moiety[ On the
basis of the above data\ structure 0a was concluded to be
3\3?!dihydroxy!2\2?!dimethoxylignan!8\8?!diyl diacetate\
a new natural product[ This structure was supported by
its 02C NMR data "Table 0# and MS fragmentation pat!
tern "m:z 026 "099)##[ Acetylation of compound 0a gave
tetraacetate 0d with the same spectroscopical data
reported in the literature "Fonseca\ Campello\ Barata\ +
Ruveda\ 0867#[

Compound 0b had a molecular formula of C13H17O7\
that was deduced from its low resolution MS "M¦ 333#
and from the 0H and 02C NMR spectral analysis[ Com!
pound 0b had 1 amu lower than that of 0a and this
decrease in mass corresponds to the existence of one
methylenedioxy group instead of one hydroxyl and one
methoxyl groups\ as indicated from its 0H NMR spec!
trum which showed signals for one methylenedioxyl
group "1H\ d 4[81# and for only one methoxyl group "2H\
d 2[71#[ The 0H NMR spectrum of 0b also showed two
pairs of ABX aromatic protons "d 5[39Ð5[51 "3H\ m#\
5[69 "0H\ d\ J�7[3 Hz# and 5[70 "0H\ d\ J�7[7 Hz##[
The above data and the 02C NMR data "Table 0# gave
clear evidence of the presence of both 2\3!methy!
lenedioxyphenyl and 3!hydroxy!2!methoxyphenyl moi!
eties and the MS fragments ðm:z 024 "099)# and 026
"83)#Ł con_rmed the presence of these substructures in
0b[ Based on this evidence\ 0b was concluded to be 3!
hydroxy!2!methoxy!2?\3?!methylenedioxylignan!8\8?!
diyl diacetate\ a new natural product[

Compounds 0a and 0b did not show speci_c rotation
and\ therefore\ they are either the meso con_guration "7a\
7?a# or racemates of the corresponding chiral isomers
"7a\ 7?P#[ Comparison of the chemical shifts and coupling
constants of the 6\ 7\ 8!protons in the 0H NMR spectra
of 0a and 0b with those of the meso!secoisolariciresinol
tetraacetate "meso!0d# "Agrawal + Rastogi\ 0871#\ "−#!
secoisolariciresinol tetraacetate "−#!0d "Agrawal + Ras!
togi\ 0871# and lignan diesters "−#!0e "Rodrigues!Fo\
Fernandes\ Vieira\ + Da Silva das G[F[\ 0881# "Table 1#\
establishes that 0a and 0b correspond to the racemate[
This was corroborated in the 02C NMR of 0a and 0b

because the chemical shifts of 6\ 7\ 8!carbons are alike
with those of the chiral 0c\ 0d and 0e "Table 0#\ and the
02C NMR data of the diacetate of 0a are superimposable
with literature data of the tetraacetate "−#!0d "Fonseca
et al[\ 0867#[ The complete assignment of the 02C NMR
signals for 0a and 0b "Table 0# was done using DEPT
experiments and by comparison with those of analogous
compounds 0c\ 0d and 0e[

Compound 1a\ C19H19O5\ showed a carbonyl absorp!
tion "0665 cm−0# in the IR spectrum\ and in its 0H and
02C NMR spectrum\ a characteristic signal pattern of a
1\2!dibenzylbutyrolactone with both 2\3!methylene!
dioxyphenyl and 3!hydroxy!2!methoxyphenyl groups[
From a comparison of the spectroscopic data "0H NMR
and EIMS# with reported values for 1b "Corrie\ Green\
Ritchie\ + Taylor\ 0869# and for "−#!haplomyrfolin
"Evcim et al[\ 0875#\ 1a was identi_ed as "7R\7?R#!3?!
hydroxy!2?!methoxy!2\3!methylenedioxylignan!8\8?!
olide\ which had been previously isolated from Haplo!
phyllum myrtifolium "Evcim et al[\ 0875#[
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Table 0
02C NMR spectral data for compounds 0aÐ0e

0c

"Hernandez\ Roman\ 0d 0e

Carbons 0a DEPT 0b DEPT Espin½eira + Nathan\ 0872# "Fonseca et al[\ 0867# "Rodrigues!Fo et al[\ 0881#

0 020[1 C 020[3 C 022[1 026[8 020[4
1 000[0 CH 000[2 CH 097[8 000[6 000[1
2 035[3 C 035[4 C 036[4 049[7 035[3
3 032[6 C 033[9 C 034[6 027[3 032[4
4 003[0 CH 003[2 CH 096[8 011[3 003[0
5 010[3 CH 010[5 CH 010[5 019[7 010[5
6 23[6 CH1 23[8 CH1 23[8 24[1 24[9
7 28[2 CH 28[7 CH 39[9 28[4 28[7
8 53[1 CH1 53[3 CH1 53[0 53[0 53[0
0? 020[1 C 022[4 C 022[1 026[8 020[4
1? 000[0 CH 097[0 CH 097[8 001[6 000[1
2? 035[3 C 036[6 C 036[4 049[7 035[3
3? 032[6 C 035[4 C 034[6 027[3 032[4
4? 003[0 CH 098[1 CH 096[8 011[3 003[0
5? 010[3 CH 010[7 CH 010[5 019[7 010[5
6? 23[6 CH1 23[8 CH1 ð23[8Ł 24[1 24[9
7? 28[2 CH 28[7 CH 39[9 28[4 28[7
8? 53[1 CH1 53[3 CH1 53[0 53[0 53[0
CH2OÐ 44[3 CH2 44[7 CH2 Ð 44[6 44[5
ÐOCH1OÐ Ð 099[8 CH1 099[6 Ð Ð
CH2COÐ 069[8 C 060[9 C 069[4 069[6 062[5

057[1
CH2COÐ 19[6 CH2 10[9 CH2 19[6 19[7 Ð

ð19[5Ł

2[ Experimental

2[0[ General

M[p[s] uncorr[ 0H NMR] 89 MHz in CDCl2 with TMS
as int[ standard[ 02C NMR] 11[3 MHz[ EI!MS] direct
inlet system at 69 eV[ UV spectra in MeOH\ except where
noted[ CC] silica gel "Kieselgel 59\ Merck#[ TLC] silica

Table 1
0H NMR Chemical shifts of H!6\6?\ H!7\7? and H!8\8? for compounds 0a\ 0b\ meso!0d\ "−#!0d and "−#!0e

in CDCl2
a

Compound H!6\6? H!7\7? H!8\8?

0a 1[50 "d\ J�6[1# 0[89Ð1[04 2[84 "dd\ J�00[3 and 4[5#\
"m# 3[12 "dd\ J�00[3 and 4[5#

0b 1[51 "d\ J�5[5# 1[99Ð1[19 3[99 "dd\ J�00[1 and 4[2#\
"m# 3[06 "dd\ J�00[1 and 4[2#

"meso!0d# 1[69 "d\ J�6[9# 1[07 "m# 3[01 "d\ J�4#\ 3[19 "d\ J�4#
"Agrawal + Rastogi\ 0871#
"−#!0d 1[56 "d\ J�6[4# 1[06 "m# 3[91 "dd\ J�00 and 4#\ 3[14
"Agrawal + Rastogi\ 0871# "dd\ J�00 and 4#
"−#!0e 1[59 "d\ J�6# na 3[99 "dd\ J�00 and 5#\ 3[11
"Rodrigues!Fo et al[\ 0881# "dd\ J�00 and 5#

ad in ppm\ J in Hz[

gel 59 HF143[ TLC spots were visualized by UV and
exposure of the plates to I1 vapour[

2[1[ Plant material

Leaves of Virola sebifera Aublet were collected from
Quibdo� "Choco� region# in Colombia\ by J[C[M[V[ and
L[E[C[S[ and authenticated by Dr[ Roberto Jaramillo
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"Instituto de Ciencias Naturales\ Universidad Nacional
de Colombia#[ A voucher specimen is deposited in the
Herbarium Nacional Colombiano and registered under
the number COL 253797[

2[2[ Extraction and isolation

Dried and powdered leaves "1[06 kg# were washed with
petrol and exhaustively extracted with toluene at room
temperature[ The toluene extracts were concentrated at
reduced pressure to yield a dark green residue "013 g#[ A
portion of this extract "14 g#\ submitted to CC using
solvents of increasing gradient of polarity "toluene and
EtOAc#\ gave di}erent groups of frs "0Ð6#[ Frs 0 "6849
mg# and 1 "2029 mg# contained a mixture of non!polar
materials and were not further investigated[ Frs 2 "229
mg#\ 3 "219 mg# and 5 "2099 mg# were puri_ed separately
by repeated CC on silica gel and eluted with petrolÐ
EtOAc "6]2# and CHCl2ÐMeOH "38]0# to give 0a "241
mg#\ 0b "05 mg# and 1a "33 mg#[ Frs 4 "0599 mg# and 6
"4649 mg# contained chlorophylls and other substances
and were not further investigated[

2[3[ rac!"7a\7?b#!3\3?!Dihydroxy!2\2?!dimethoxylignan!
8\8?!diyl diacetate "0a#

Colourless crystals^ m[p[ 001>C "CHCl2#^ ðaŁD19 9>
"CHCl2^ c 0[42#[ IR nmax cm−0] 2317\ 1832\ 0623\ 0482\
0404\ 0149\ 0929[ UV lmax nm "log o#] 122 "3[16#\ 174
"2[63#[ lMeOH¦MeONa

max[ nm "log o#] 128 "3[39#\ 183 "2[64#[ 0H
NMR "89 MHz#] d 0[89Ð1[04 "1H\ m\ H!7 and H!7?#\
1[95 "5H\ s\ OAc!8 and OAc!8?#\ 1[50 "3H\ d\ J�6[1 Hz\
H!6 and H!6?#\ 2[64 "5H\ s\ OMe!2 and OMe!2?#\ 2[84
"1H\ dd\ J�00[3 and 4[5 Hz\ H!8a and H!8?a#\ 3[12 "1H\
dd\ J�00[3 and 4[5 Hz\ H!8b and H!8?b#\ 4[39 "1H\ br s\
OH!3 and OH!3?#\ 5[39 "1H\ d\ J�1[9 Hz\ H!1 and H!
1?#\ 5[49 "1H\ dd\ J�1[9\ 7[9 Hz\ H!5 and H!5?#\ 5[61
"1H\ d\ J�7[9 Hz\ H!4 and H!4?#[ 02C NMR "11[3 MHz\
CDCl2#] Table 0[ EIMS m:z "rel[ int[#] 335 ðMŁ¦ "29#\ 336
ðM¦0Ł¦ "7[1#\ 337 ðM¦1Ł¦ "0[50#\ 026 "099#\ 32 "01#[

2[4[ rac!"7a\7?b#!3!Hydroxy!2!methoxy!2?\3?!methyl!
enedioxylignan!8\8?!diyl diacetate "0b#

Viscous oil[ ðaŁD19 9> "CHCl2^ c 9[07#[ IR nmax cm−0]
2341\ 1817\ 0625\ 0489\ 0495\ 0132\ 0926[ UV lmax nm
"log o#] 121 "3[19#\ 175 "2[52#[ lMeOH¦MeONa

max nm "log o#] 125
"3[29#\ 189 "2[52#[ 0H NMR "89 MHz#] d 1[99Ð1[19 "1H\
m\ H!7 and H!7?#\ 1[95 "5H\ s\ OAc!8 and OAc!8?#\ 1[51
"3H\ d\ J�5[5 Hz\ H!6 and H!6?#\ 2[71 "2H\ s\ OMe!2#\
3[99 "1H\ dd\ J�00[1 and 4[2 Hz\ H!8a and H!8?a#\ 3[06
"1H\ dd\ J�00[1 and 4[2 Hz\ H!8b and H!8?b#\ 4[49 "0H\
br s\ OH!3#\ 4[81 "1H\ s\ OCH1O!2?\3?#\ 5[39Ð5[51 "3H\
m\ H!1\ H!1?\ H!5 and H!5?#\ 5[69 "0H\ d\ J�7[3 Hz\ H!
4?# and 5[70 "0H\ d\ J�7[7 Hz\ H!4#[ 02C NMR "11[3

MHz\ CDCl2#] Table 0[ EIMS m:z "rel[ int[#] 333 ðMŁ¦

"27#\ 334 ðM¦0Ł¦ "09[0#\ 335 ðM¦1Ł¦ "1[7#\ 026 "83#\
024 "099#\ 32 "07#[

2[5["7R\7?R#!3?!Hydroxy!2?!methoxy!2\3!methylene!
dioxylignan!8\8?!olide "1a#

Viscous oil^ ðaŁD19 −17[8 "CHCl2^ c 9[049# "lit[ "Evcim
et al[\ 0875#\ ðaŁD14 −20[5 "CHCl2^ c 9[00##[ IR\ UV\ 0H
NMR and EIMS in Evcim et al[ "0875#[ 02C NMR "11[3
MHz\ CDCl2# d "DEPT#] 23[7 "CH1\ C!6#\ 27[2 "CH1\ C!
6?#\ 30[2 "CH\ C!7?#\ 35[3 "CH\ C!7#\ 44[4 "CH2\ CH2O!
2?#\ 60[1 "CH1\ C!8?#\ 099[9 "CH1\ CH1O1!2\3#\ 097[1 "CH\
C!4#\ 098[4 "CH\ C!1#\ 000[9 "CH\ C!1?#\ 003[4 "CH\ C!
4?#\ 010[2 "CH\ C!5#\ 011[2 "CH\ C!5?#\ 018[6 "C\ C!0?#\
020[3 "C\ C!0#\ 033[3 "C\ C!3?#\ 035[5 "C\ C!3 and C!2?#\
036[7 "C\ C!2#\ 067[4 "C\ C!8#[
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