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Abstract*Three new dibenzocyclooctadiene lignans\ named angustifolin A\ B and C\ were isolated from the
stems of Kadsura an`ustifolia[ Their structures and stereochemistries were elucidated by spectral studies[
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INTRODUCTION

Kadsura an`ustifolia A[C[ Smith is an evergreen liana\
indigenous to Yunnan Province\ China[ Its stems have
been used in local folk medicine to promote blood
circulation and to treat fractures and irregular men!
struation ð0Ł[ A literature survey showed that this plant
has not been studied chemically^ although many stud!
ies have been done on other Kadsura species[ In the
course of our search for bioactive natural products\
we investigated this plant and isolated three new dibe!
nzocyclooctadiene lignans\ named angustifolin A\ B
and C "0Ð2#\ from the plant stems[ This paper deals
with the isolation and structure elucidation of these
new lignans[

RESULTS AND DISCUSSION

The ethanol extract of the stems of K[ an`ustifolia
was fractionated into petrol!\ EtOAc! and n!BuOH!
soluble fractions[ Repeated CC of the petrol fraction
followed by preparative TLC led to the isolation of
three new dibenzocyclooctadiene lignans\ angustifolin
A\ B and C "0Ð2#[

Compound 0 was obtained as a gum[ Its HR mass
spectrum contained a ðMŁ¦ peak "m:z 513[0854# cor!
responding to the molecular formula C25H21O09 "calc[
513[0884#[ The UV spectrum of 0 showed lmax 117[4
"log o 3[48#\ 145 "log o\ 3[01\ sh# and 173 "log o\ 2[68\
sh# nm\ indicating that 0 was a dibenzocyclooctadiene
lignan[ The CD curve of 0 showed a negative Cotton
e}ect around 133 nm and a positive one around 123
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nm\ suggesting that 0 possessed an S!biphenyl con!
_guration ð1Ł[ The 0H NMR spectrum of 0 showed
signals due to two aromatic protons "d 5[61\ 5[59\ each
0H\ s#\ two methylenedioxy moieties "d 4[73\ 4[70\
each 0H\ d\ J � 0[1 Hz^ d 4[70\ 4[64\ each 0H\ d\
J � 0[3 Hz# and two methoxy groups "d 2[18\ 2[38\
each 2H\ s# on two aromatic rings[ In the 02C NMR
spectrum\ the presence of the two down_eld methoxy
signals at d 47[6 and 48[9 suggested that the two meth!
oxyls were probably located at C!0 and C!03\ and that
the two methylenedioxy moieties were at C!1\ C!2 and
C!01\ C!02[ Two aromatic CH signals at d 094[3 and
091[1 were assigned to C!3 and C!00\ respectively ð2\
3Ł\ which was further con_rmed by NOE experiments
"Fig[ 0 and Table 2# i[e[ no observable NOE enhance!
ment of H!3 and H!00 on irradiation of each methoxy
proton[

In the cyclooctadiene ring\ two secondary methyl
groups "d 0[00\ 0[19\ each 2H\ d\ J � 6[1 Hz and d

04[4 q\ 29[8 q# were assigned to CH2!6 and CH2!7\
respectively[ This suggested no substituent at C!6 and
C!7\ and that the two methyl groups were in cis!orien!
tation ð4Ł[ The NOE results showed an appreciable
enhancement between Me!6 and H!3 and between Me!
7 and H!8\ indicating that both Me!6 and Me!7 were
a!oriented[ The signals at d 4[87 "0H\ d\ J � 6[0 Hz#
and 4[83 "0H\ d\ J � 1[8 Hz#\ which correlated with
the multiplet signals at d 1[22 and 1[41 in the 0H!0H
COSY\ respectively\ were assigned to two oxygen!
bearing benzylic methines\ indicating two ester groups
substituted at C!5 and C!8 respectively\ similar to the
known acetylschisantherin L "3# ð5Ł[ The presence of
two benzoyl groups was deduced from the 0H NMR
"Table 0#\ 02C NMR "Table 1# and EIMS "m:z 491
ðM−C5H4COOHŁ¦\ 297 ðM−C5H4COOH×1Ł¦ and
094 ðC5H4COŁ¦# data[ The NOE experiments showed
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Fig[ 0[ NOE interactions of compounds 0*2[

enhancements between H!3 and H!5\ and H!00 and
H!8\ indicating that two benzoyl groups were located
at the 5b and 8a positions[ On the basis of the results
mentioned above\ the absolute structure of 0 was thus
determined as "5R\6S\7R\8R\S!biar#!5\8!dibenzoyl!
oxy!5\6\7\8!tetrahydro!0\03!di!methoxy!1\2\01\02!di!
methlyenedioxy!6\7!dimethyl!dibenzoða\cŁcyclooctene[
The 0H and 02C NMR spectral data were assigned
by 0H!0H COSY and comparison with literature

Table 0[ 0H NMR spectral data of compounds 0Ð2�

H 0 1 2

3 5[61 s 5[54 s 5[56 s
5 4[87 d "6[0# 4[75 d "6[9# 4[76 d "6[9#
6 1[22 m 1[14 m 1[14 m
7 1[41 m 1[27 m 1[14 m
8 4[83 d "1[8# 4[53 d "1[9# 3[60 d "1[6#

00 5[59 s 5[38 s 5[25 s
Me!6 0[00 d "6[2# 9[85 d "6[1# 9[87 d "6[0#
Me!7 0[19 d "6[1# 0[09 d "6[1# 0[07 d "6[0#
OCH1O×1 4[73 d "0[1#\ 4[70 d "0[1# 4[85 s\ 4[81 s 5[99 d "0[2#\ 4[81 d "0[2#

4[70 d "0[3#\ 4[64 d "0[3# 4[72 s\ 4[66 s 4[73 d "0[2#\ 4[64 d "0[2#
OMe×1 2[38 s 2[68 s 2[71 s

2[18 s 2[37 s 2[40 s
C5H4CO!\
3? 6[47 m "1H# 6[36 m 6[36 m
1?\5? 6[34 m "3H# 6[44 m 6[45 m
2?\4? 6[20 m "3H# 6[29 m 6[29 m
CH2CO! 0[54 s

� J "Hz# in parentheses^ assignments are based on 0H!0H COSY and NOE experiments[

Table 1[ 02C NMR spectral data of compounds 0Ð2

C 0 1 2

0 030[2 s 030[2 s 030[2 s
1 024[6 s 024[4 s 024[0 s
2 036[6 s 036[4 s 037[5 s
3 094[3 d 094[6 d 095[0 d
4 029[0 s 029[9 s 029[9 s
5 70[2 d 70[2 d 70[2 d
6 27[5 d 27[0 d 28[3 d
7 28[0 d 28[2 d 28[4 d
8 71[9 d 70[2 d 71[2 d

09 022[6 s 022[7 s 026[1 s
00 091[1 d 090[8 d 090[8 d
01 037[6 s 037[5 s 037[6 s
02 025[9 s 024[8 s 025[6 s
03 030[3 s 030[2 s 030[6 s
04 019[4 s 019[3 s 008[2 s
05 011[9 s 010[8 s 019[7 s
6!Me 04[4 q 03[7 q 04[4 q
7!Me 29[8 q 29[5 q 20[9 q
OMe 47[6 q 47[8 q 48[9 q

48[9 q 48[2 q 48[5 q
OCH1O 099[7 t 099[8 t 099[7 t

099[8 t 090[9 t 090[3 t
O!Ben C1O 054[7 s 054[0 s 054[1 s
0? 018[6 s 018[7 s 029[9 s
1?\5? 018[4 d 029[9 d 018[4 d
2?\4? 016[7 d 016[7 d 016[7 d
3? 021[5 d 021[5 d 021[5 d
C1O 054[1 s
0ý 018[6 s
1ý\5ý 018[4 d
2ý\4ý 016[7 d
3ý 021[5 d
OAc 058[8 s

19[3 q
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Table 2[ NOE enhancement of compounds 0Ð2

NOE
Compound Irradiation Observation enhancement ")#

0 H!5 H!3 08[6
H!8 H!00 12[9
H!3 H!5 05[9
H!00 H!8 03[0
Me!7 H!8 2[2
Me!6 H!5 1[4

H!1?\5? "5!O!Ben# 3[8

1 H!5 H!3 19[1
H!6 6[7
Me!6 3[0

H!8 H!00 12[2
H!7 7[1
Me!7 3[2

H!3 H!5 04[6
Me!6 1[5

H!00 H!8 03[1
H!7 H!8 6[4
H!6 H!1?\5? 3[2

H!5 8[1
Me!7 H!8 2[5
Me!6 H!3 1[2

H!5 1[1

2 H!5 H!3 11[3
Me!6 H!3 1[9
H!8 H!00 19[8
H!3 H!5 03[5
H!00 H!8 01[6
Me!7 H!8 2[3

values ð2\ 5Ł[ In addition\ the J value "1[8 Hz# between
H!7b and H!8b and the NOEs between H!3 and
Me!6\ H!3 and H!5a\ Me!7 and H!8\ and H!8 and
H!00 indicated a twist!boat!chair con_rmation of
the cyclooctadiene ring[

Compounds 1 and 2 both were obtained as colour!
less gums[ Their molecular formulae were determined
by HRMS as C20H29O09 and C18H17O8\ respectively[
Their IR\ UV\ CD and NMR data were very similar
to those of 0[ The only structural di}erence among 1\
2 and 0 was in the substitution at C!8a[ The 0H NMR
"Table 0#\ 02C NMR "Table 1# and EIMS data a 8a!
acetyl group "d 0[51\ 2H\ s\ d 058[8\ 19[3# in 1 and a
8a!hydroxy group in 2\ instead of the benzoyl group
in 0[ The NOEs between H!3 and H!5a\ H!3 and
Me!6\ H!8b and H!00\ and H!8 and Me!7 further
con_rmed the stereochemistry and the twist!boat!
chair conformation of the cyclooctadiene ring[ The S!
biphenyl con_guration of 1 and 2 was deduced from
the characteristic CD spectrum\ which was similar to
that of 0[ Thus the structures of 1 and 2 were eluci!
dated as "5R\6S\7R\8R\S!biar#!5!benzoyloxy!8!ace!
tyoxy!5\6\7\8!tetrahydro!0\03!dimethoxy!1\2\01!02!
dimethylenedioxy!6\7!dimethyl dibenzoða\cŁcyclooc!

tene and "5R\6S\7R\8R\S!biar#!5!benzoyloxy!8!hy!
droxy!5\6\7\8!tetrahydro!0\03!dimethoxy!1\2\01\02!
dimethylenedioxy!6\7!dimethyl dibenzoða\cŁcyclooc!
tene\ respectively[

EXPERIMENTAL

General

MS] 69 eV\ Finnigan!349\ Varian Mat!600^ NMR]
Bruker AM!399 with TMS as int[ std\ CDCl2 as sol!
vent^ Optical rotation] Jasco Dip!070^ CD] Jasco J!
499A[

Plant material

The stems of K[ an`ustifolia A[C[ Smith were col!
lected in April\ 0882\ in Xichou county of Yunnan
Province\ China and identi_ed by Prof[ Quan!an Wu\
Kunming Institute of Botany\ Chinese Academy of
Sciences[ The voucher specimen "No[ 8293905# is
deposited in the Herbarium of Kunming Institute of
Botany\ Chinese Academy of Sciences[
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Extraction and isolation

The stems of K[ an`ustifolia "4[1 kg# were air!dried\
ground\ and extracted with 84) EtOH at room temp[
The EtOH extract was evaporated in vacuo to yield a
dark brown residue[ H1O "1499 ml# was added to
the residue\ and the resulting soln was extracted with
petrol\ EtOAc and n!BuOH successively[ The petrol
extract was concd to give a brown mass "029 g# which
was applied to a silica gel column\ eluting with petrol
containing increasing amounts of Me1CO[ The frac!
tions obtained from petrolÐMe1CO[ The fractions
obtained from petrolÐMe1CO "09]0# elution were
combined and subjected to repeated CC and prep[
TLC to yield 0 "39 mg#\ 1 "24 mg# and 2 "13 mg#\
respectively[

An`ustifolin A "0#[ Colourless gum\ ðaŁ14
D −32[80>

"MeOH^ c 9[256#[ IR nKBr
max cm−0] 0605 "ester C1O#\

0511\ 0479\ 0499\ 0368\ 602^ UV lMeOH
max nm "log o#]

117[4 "3[48#\ 145 sh "3[01#\ 173 sh "2[68#^ EIMS m:z
"rel[ int[#] 513 ðMŁ¦ "2#\ 491 ðM!C5H4COOHŁ¦ "6#\
279 ðM!C4H5COOH×1Ł¦ "07#\ 239 "19#\ 038 "02#\ 011
ðC5H4COOHŁ¦ "67#\ 094 ðC5H4COŁ¦ "099#\ 66 ðC5H4Ł¦

"26#^ HRMS m:z 513[0854 "calc[ for C25H21O09]
513[0884#^ CD "MeOH^ c 9[9014# Do191 −27[30\ Do129

¦6[76\ Do133 ¦7[06\ Do171 −1[61^ 0H NMR] Table 0^
02C NMR] Table 1[

An`ustifolin B "1#[ Colourless gum\ ðaŁ14
D −2[92>

"MeOH^ c 9[252#[ IR nKBr
max cm−0] 0628\ 0605 "C1O#\

0510\ 0479\ 0499\ 0368\ 604^ UV lMeOH
max nm "log o#]

113[4 "3[65#\ 146 sh "3[97#\ 171 sh "2[62#^ EIMS m:z
"rel[ int[#] 451 ðMŁ¦ "099#\ 491 ðM−CH2COOHŁ¦ "1#\
339 ðM−C5H4COOHŁ¦ "4#\ 279 ðM−C5H4COOH−
CH2COOHŁ¦ "01#\ 230 "04#\ 202 "06#\ 011 "35#\ 094

"099#\ 66 "61#^ HRMS m:z 451[0720 "calc[ for
C20H29O09] 451[0727#^ CD "MeOH^ c 9[9004# Do193

−20[09\ Do121 ¦02[92\ Do137 −6[39\ Do174 −0[07^ 0H
NMR] Table 0^ 02C NMR] Table 1[

An`ustifolin C "2#[ Colourless gum\ ðaŁ14
D −03[35>

"MeOH^ c 9[166#[ IR nKBr
max cm−0] 2325 "OH#\ 0603

"C1O#\ 0508\ 0499\ 0366\ 604^ UV lMeOH
max nm "log o#]

112 "3[67#\ 145 sh "3[90#\ 172 sh "2[64#^ EIMS m:z
"rel[ int[#] 419 ðM¦Ł "75#\ 491 ðM−H1OŁ¦ "5#\ 287
ðM−C5H4COOHŁ¦ "099#\ 279 ðM−C5H4

COOH−H1OŁ¦ "07#\ 239 "44#\ 217 "51#\ 202 "54#\ 188
"31#\ 122 "59#\ 011 "39#\ 094 "87#\ 66 "77#^ HRMS m:z
419[0621 "calc[ for C18H17O8] 419[0622#^ CD "MeOH^
c 9[9094# Do193 −13[89\ Do117 ¦09[49\ Do149 −8[99\
Do174 −0[49^ 0H NMR] Table 0^ 02C NMR] Table 1[

REFERENCES

0[ Yunnan Provincial Crude Drugs Company\ Name
Lists of Chinese Herbal Medicine Resources in
Yunnan\ Science Press\ Beijing\ 0882\ p[ 040[

1[ Ikeya\ Y[\ Taguchi\ H[\ Yoshioka\ I[ and Kobay!
ashi\ H[\ Chemical and Pharmaceutical Bulletin\
0868\ 16\ 0272[

2[ Ikeya\ Y[\ Taguchi\ H[\ Nakajima\ K[ and Yosioka\
I[\ Chemical and Pharmaceutical Bulletin\ 0879\ 17\
1303[

3[ Ikeya\ Y[\ Taguchi\ H[ and Yosioka\ I[\ Chemical
and Pharmaceutical Bulletin\ 0871\ 29\ 2196[

4[ Chen\ Y[!Y[\ Shu\ Z[!B[ and Li\ L[!N[\ Scientia
Sinica\ 0865\ 08\ 165[

5[ Liu\ J[!S[ and Li\ L[\ Phytochemistry\ 0882\ 21\
0182[


