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Abstract

A novel sesquiterpene pyridine alkaloid was isolated from the roots of Tripterygium hypoglaucum "Levl[# Hutch\ together with
other known alkaloids\ wilfordine\ wilfortrine\ wilformine and wilfornine[ Its structure was elucidated mainly by 1D NMR spectro!
scopy[ Þ 0888 Elsevier Science Ltd[ All rights reserved[
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0[ Introduction

The roots of Tripterygium hypoglaucum Hook[ f[ "Cel!
astraceae# are used in Chinese folk medicine for the treat!
ment of various diseases[ In the last 29 years\ many
sesquiterpenoids\ diterpenoids\ triterpenoids and alka!
loids "Kupchan\ Court\ Dailey\ Gilmore\ + Bryan\ 0861^
Zhang\ Zhang\ + An\ 0889^ Duan\ Kawazoe\ + Takaishi\
0886# have been isolated from this plant[ In order to
elucidate its active principles\ a thorough phytochemical
investigation is being undertaken[ From the roots of this
plant\ a new alkaloid\ named hypoglaunine "0#\ and four
known compounds\ wilfordine "1# "Wu\ 0875^ Li\ Strunz\
+ Calhoun\ 0889#\ wilfortrine "2# "Deng\ Cao\ Xia\ Lin\
+ Wang\ 0876a^ He\ Li\ Fang\ + Hong\ 0878#\ wilformine
"3# "He\ Li\ Fang\ + Hong\ 0876# and wilfornine "4#
"Deng\ Cao\ Xia\ Lin\ + Wang\ 0876b# were isolated[ In
this paper\ we deal with the structural elucidation of the
new alkaloid[

1[ Results and discussion

Hypoglaunine "0# was isolated as an amorphous
powder[ The IR spectrum showed bands for hydroxyl\
ester carbonyl and pyridine groups at 2310\ 0636 and
0542 cm−0\ respectively[ The absorptions at 128 and 153
nm observed in the UV spectrum were also consistent
with the presence of the pyridine moiety[ The 0H NMR
spectrum of 0 contained _ve signals for acetyl "Ac# groups
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"dH 1[11\ 1[01\ 0[77\ 0[75\ 0[62#\ one furanoyl "Fu# group
ðdH 5[85 "d\ J�9[7 Hz#\ 6[37 "s#\ 7[49 "d\ J�9[7 Hz#Ł\ and
two tertiary methyl groups ðdH 0[52 and 0[47 "s#Ł[ In
addition\ two sets of methylene protons ðdH 3[19\ 4[07
"each 0H\ d\ J�00[1 Hz#\ 3[87\ 4[92 "each 0H\ d\ J�02[1
Hz#Ł and seven methine protons "dH 1[33\ 3[58\ 4[18\ 4[20\
4[37\ 4[51 and 5[70# were observed[ Resonances at dH

6[72\ 7[55 and 7[84\ along with one secondary methyl
doublet at dH 0[06 "2H\ d\ J�5[3 Hz# and one tertiary
methyl at dH 0[21 "s#\ led to a structure for the dibasic
acid moiety that was an isomeric with 7!hydroxy evoninic
acid[ The 02C NMR and DEPT spectra of 0 indicated the
presence of nine methyl carbons\ two oxygenated meth!
ylene carbons\ eight methine carbons\ eight ester carbonyl
carbons\ _ve quaternary carbons\ one furanoyl group ðdC

009[0 "d#\ 008[9 "s#\ 032[8 "d# and 038[0 "d#Ł and an
isomeric with 7!hydroxy evoninic acid moiety ðdC 06[9
"q#\ 13[9 "q#\ 30[6 "d#\ 65[6 "s#\ 012[3 "d#\ 016[4 "s#\ 049[8
"s#\ 040[7 "d#\ 041[1 "d#\ 058[4 "s\ ÐCOOÐ# and 063[6 "s\ Ð
COOÐ#Ł[ The characteristic ion peak at 149 in EI mass
spectrum also supported the presence of an isomeric with
7!hydroxy evoninic acid moiety "He et al[\ 0878#[ These
data agreed with a molecular formula of 0 as C30H36O19N\
which was supported by the EI and FAB mass spectral
data[ Thus\ compound 0 was concluded to be a ses!
quiterpene pyridine alkaloid derived from the dihydro!
agrofuran polyol ester found in the Celastraeae "Wu\
0875^ Deng et al[\ 0876a^ He et al[\ 0876^ Deng et al[\
0876b^ He et al[\ 0878^ Li et al[\ 0889^ Duan et al[\ 0886#[
The NMR spectroscopic properties of 0 "Table 0# sug!
gested that it was a hydroxy substituted isomerine!type
sesquiterpene alkaloid "Li\ Strunz\ + Calhoun\ 0880^
Klass\ Tinto\ Reynolds\ + Mclean\ 0882^ Calzada +



W[ Li et al[:Phytochemistry 49 "0888# 0980Ð09820981

Mata\ 0884^ Duan et al[\ 0886#\ having _ve acetyl groups
and one furanoyl group[ By comparison of the NMR
spectral data of 0 with those of hyponine B "Duan et al[\
0886# and peritassines A "Klass et al[\ 0882#\ the spectral
data of the sesquiterpenoid structure pattern of 0 was
similar to those of hyponine B\ which indicated the pos!
ition of _ve acetates and one furanzoate on the dihy!
droagrofuran nucleus of 0 as those of hyponine B^ on the
other hand\ the spectral data of the diester moiety of 0

was similar to those of peritassines A\ except H!7? of
peritassines A instead of hydroxy group in 0\ which indi!
cated that the diester moiety of 0 "isomeric with hydroxy
evoninic acid moiety# contained a 3\4!substituted nic!
otinic acid group other than a 1\2!substituted one[

To con_rm its structure\ 1D NMR spectra including
0HÐ0H COSY\ HETCOR and COLOC were recorded[
The0HÐ0H COSY and the couplings among the six meth!
ine protons ðdH 4[51 "0!H#\ 4[20 "1!H#\ 3[58 "2!H#\ 1[33
"5!H#\ 4[37 "6!H# and 4[18 "7!H#Ł revealed their con!
nections in the dihydroagrofuran core^ the remaining
methine at dH 5[70 "4!H# correlated with the carbon signal
at dC 72[4 "C!02#\ which also correlated with the signal at
dH 0[47 "03!H2# in the COLOC spectrum[ The 1D NMR
spectra of 0 allowed the assignments of all proton and
carbon signals "Table 0#[ The relative stereochemistry
around the dihydroagrofuran nucleus was determined
from the coupling constants to be the same as other
alkaloids from this plant[ Lastly\ cross!peaks of proton
signals with the ester groups in the COLOC spectrum of 0

were not clear\ and ester group placement on the molecule

was determined by comparison with known compounds
as described earlier[

2[ Experimental

0H and 02C NMR spectra were recorded on an AC!P
299 instrument\ 1D NMR spectra were recorded on an
INOVA!399 instrument\ respectively[ IR spectra were
obtained using a Nicolet MX!0 spectrophotometer and
UV spectra employed a PE 159 spectrophotometer[
Optical rotations were measured on a PE!130 Polar!
imeter\ and EIMS and FABMS were recorded on a ZAB!
Spec mass spectrometer[

2[0[ Plant material

The roots of Tripterygium hypoglaucum were collected
in May\ 0883 in Xichang\ Sichuan Province\ and ident!
i_ed by Professor Xiaohong Hu[ A voucher specimen is
deposited in the Chengdu Institute of Biology\ Chinese
Academy of Sciences[

2[1[ Extraction and isolation

Dried and _nely powdered roots "02[9 kg# were soaked
with EtOH at room temperature[ The EtOH extracts were
concentrated under reduced pressure and fractionated by
a series of solvent partitions into a CHCl2!soluble frac!
tion[ The residue "26[0 g# of this fraction was subjected
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Table 0
NMR spectral data of compound 0 "CDCl2#

0 H C

0 4[51 "d\ 2[5# 62[2 d
1 4[20 "dd\ 2[5\ 1[7# 58[9 d
2 3[58 "d\ 1[7# 65[5 d
3 69[3 d
4 5[70 "s# 63[5 d
5 1[33 "d\ 2[5# 49[6 d
6 4[37 "dd\ 2[5\ 5[9# 57[2 d
7 4[18 "d\ 5[9# 69[5 d
8 41[6 s
09 82[0 s
00 3[87 "d\ 02[1#^ 4[92 "d\ 02[1# 59[9 t
01 0[52 "s# 12[3 q
02 72[4 d
03 0[47 "s# 06[8 q
04 3[19 "d\ 00[1#^ 4[07 "d\ 00[1# 69[0 t
1? 7[55 "brs# 040[7 d
2? 6[72 "brs# 012[3 d
3? 049[8 s
4? 016[4 s
5? 7[84 "s# 041[1 d
6? 3[11 "q\ 5[3# 30[6 d
7? 65[6 s
8? 0[06 "d\ 5[3# 06[9 q
09? 0[22 "s# 13[9 q
00? 063[6 s
01? 058[4 s
1ý 6[37 "s# 038[0 d
2ý 008[9 s
3ý 5[85 "d\ 9[7# 009[0 d
4ý 7[49 "d\ 9[7# 032[8 d
5ý 051[0 s
OH!7? 2[34 "s#
OH!3 4[91 "s#
0!Ac 0[75 "s# 19[3 q\ 058[3 s
1!Ac 1[01 "s# 10[9 q\ 057[5 s
4!Ac 0[62 "s# 19[1 q\ 069[1 s
6!Ac 1[11 "s# 10[6 q\ 058[5 s
7!Ac 0[77 "s# 19[2 q\ 057[8 s

to CC over silica gel^ the column was eluted with a chloro!
formÐmethanol gradient "09] 9Ð09]2# to yield 08 frs[ Fr[

3 "1[4 g# was rechromatographed on silica gel with
cyclohexaneÐacetone "1] 0# as eluting solvent to give 1

"4 mg# and 2 "201 mg#^ Fr[ 09 "4[9 g# was re!
chromatographed on silica gel with petroleum etherÐ
EtOAc "2] 1# to give 0 "099 mg#^ Fr[ 03 "2[3 g# was
rechromatographed on silica gel with chloroformÐ
acetone "8] 0# to yield 3 "101 mg# and 4 "083 mg#[

Hypoglaunine "0#\ amorphous powder\ ðaŁ09
D ¦30[1>

"CHCl2\ c�9[01#[ UV "CHCl2\ nm#] 128\ 153[ EI!MS m:z
"rel[ int[#] 762 ðMŁ¦ "099#\ 747 ðMÐCH2Ł¦ "04#\ 739 ðMÐ
CH2COŁ¦ "3#\ 703 "21#\ 637 "14#\ 609 "09#\ 149 "6#\ 111
"04#\ 083 "19#\ 065 "30#\ 049 "50#\ 84 "49#[ FAB!MS m:z]
763 ðM¦0Ł¦[ IR "KBr\ cm−0#] 2310\ 1813\ 1799\ 0636\
0541\ 0509\ 0262\ 0297\ 0120\ 0048\ 0007\ 0923\ 669\ 519[
0H NMR and 02C NMR spectral data of 0 see Table 0[
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