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Abstract*Three novel triterpenoids esters were isolated from the leaves of Melaleuca leucadendron in addition
to the _ve known triterpenes ursolaldehyde\ ursolic acid\ 1a!hydroxyursolic acid\ 2b!cis!p!coumaroyloxy!1a!
hydroxyurs!01!en!17!oic acid and 2b!trans!p!coumaroyloxy!1a!hydroxyurs!01!en!17!oic acid[ The structures
of the new compounds were determined by spectral methods to be 2b!cis!p!coumaroyloxy!1a!hydroxyursa!
01\19"29#!dien!17!oic acid\ cis! and trans! 2b!ca}eoyloxy!1a!hydroxyurs!01!en!17!oic acids[ Þ 0887 Elsevier
Science Ltd[ All rights reserved

INTRODUCTION

In a previous paper we have reported the isolation of
aromadendane and lupane derivatives from the leaves
of Melaleuca leucadendron L[ ð0Ł[ In a continuation of
the chemical studies on the same plant\ the tri!
terpenoids in the leaves have been investigated[ Three
novel ursane derivatives "5Ð7#\ along with _ve known
triterpenoids "0Ð4#\ were identi_ed by comparison of
their spectral data with those in the literature[ The
present paper deals with the structural investigations
of the three novel triterpenoid cinnamates[

RESULTS AND DISCUSSION

The ethyl acetate fraction of the acetone extract of
the leaves of M[ leucadendron was subjected to
repeated chromatography "CC and HPLC# which led
to the isolation of three novel pentacyclic triterpenoids
"5Ð7#\ in addition to _ve known triterpenoids which
were identi_ed by comparison of their spectroscopic
data with published values for the compounds them!
selves or their derivatives\ as ursolaldehyde "0#\ ursolic
acid "1#\ 1a!hydroxyursolic acid "2#\ 2b!cis!p!coum!
aroyloxy!1a!hydroxyurs!01!en!17!oic acid "3#\ 2b!
trans!p!coumaroyloxy!1a!hydroxyurs!01!en!17!oic
acid "4#\ respectively "Table 0#[
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The triterpenoid coumarate "5# was obtained as a
mixture with the triterpenoid acids "6\ 7#[ This mixture
was _rst methylated and then subjected to a high!
performance liquid chromatography to yield 5a\ 6a

and 7a[
Compound 5 was obtained as a dimethyl derivative

5a[ The accurate mass spectrum demonstrated the
elemental composition C30H45O5 for compound 5a

and showed signi_cant fragments at m:z 159 and 190[
The IR spectrum revealed the presence of a hydroxy
group "2364 cm−0#[ The 0H NMR spectrum of 5a

showed _ve tertiary methyl signals\ a secondary
methyl\ a cis!p!coumaroyloxy groups ðd 6[58 and 5[74
"AA?BB? system#\ 5[78 and 4[78 "AB system\ J � 01[6
Hz#Ł and two oxygenated methine protons ðd 2[70 "m#\
3[44 "d\ J � 09 Hz#Ł[ The last signals were assigned
to H!1\ H!2\ from the COSY!89 spectrum and were
consistent with a trans!diequatorial "1a\ 2b# con!
_guration of two oxygen functions[ The coumaroyl
moiety was located at C!2 from the HMBC spectrum
which showed that H!2 "d\ d 3[44\ J � 09[0 Hz# was
correlated to C!12 "d 17[5#\ C!13 "d 06[6# and C!0? "d
056[6#[ The 02C NMR signals corresponding to rings
B\ C\ D\ E were similar to those of methyl 1a\2b!
dihydroxyursa!01\19"29#!dien!17!oate ð1Ł\ while sig!
nals at d 041[7 "s# and 094[0 "t# showed the presence
of an exomethylene group[ 0H NMR data of 5a

showed that a doublet methyl signal has been replaced
by an exomethylene "d 3[56 and 3[51\ each br s#
signal[ Since the doublet signal of H!07 was observed
at d 1[23\ a C!18 methyl group must be present in 5a[
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Table 0[ 0H and 02C NMR data of compound 5a and 02C NMR data for 6a\ 7a "299 and 64 MHz\ CDCl2#

5a 6a 7a 5a 6a 7a

d "mult[#� d "mult[#� d "mult[#� d "mult[#� d "mult[#� d "mult[#�

No[ 02C 0H 02C 02C No[ 02C 0H 02C 02C

0 36[8 t 0[95 t "01[4 Hz# 36[7 t 36[8 t 11 27[6 t 0[50 m 25[5 t 25[3 t
1[98 dd "01[4\ 3[4 Hz# 0[68 m

1 56[5 d 2[70 m 56[4 d 56[2 d 12 17[5 q 9[77 s 17[5 q 17[4 q
2 73[7 d 3[44 d "09[0 Hz# 73[6 d 73[6 d 13 06[6 q 9[70 s 06[5 q 06[6 q
3 28[3 s 28[4 s 28[3 s 14 05[1 q 9[87 s 06[9 q 05[6 q
4 44[1 d 9[81 m 44[0 d 44[9 d 15 05[8 q 9[61 s 05[8 q 05[8 q
5 07[2 t 0[27 m 07[2 t 07[1 t 16 12[4 q 0[01 s 12[4 q 12[4 q

0[42 m
6 21[6 t 0[23 m 21[7 t 21[5 t 17 066[2 s 067[9 s 066[7 s

0[49 m
7 28[4 s 28[3 s 28[3 s 18 05[5 q 9[88 d "5[2 Hz# 05[5 q 05[4 q
8 36[4 d 0[48 m 36[4 d 36[2 d 29 094[0 3[51 br s 10[0 q 10[9 q

095[9 t 3[56 br s
09 27[0 s 27[0 s 27[9 s 0? 056[5 s 056[4 s 057[0 s
00 12[3 t 0[83 dd "7[7\ 2[4 Hz# 12[2 t 12[1 t 1? 006[9 d 4[78 d "01[6 Hz# 006[9 d 004[4 d
01 014[6 d 4[15 t "2[3 Hz# 014[1 d 014[0 d 2? 033[1 d 5[78 d "01[6 Hz# 033[0 d 034[9 d
02 026[8 s 027[1 s 027[0 s 0ý 016[3 s 016[5 s 016[1 s
03 31[0 s 31[9 s 30[8 s 1ý 021[1 d 6[58 d "7[6 Hz# 002[1 d 098[3 d
04 16[8 t 0[09 m 16[8 t 16[7 t 2ý 002[3 d 5[74 d "7[6 Hz# 037[1 s 038[9 s

0[67 m
05 13[2 t 0[65 m 13[0 t 13[9 t 3ý 059[8 s 049[0 s 040[9 s

1[06 m
06 37[1 t 37[9 s 36[5 s 4ý 002[3 d 5[74 d "7[6 Hz# 009[1 d 009[7 d
07 43[7 d 1[23 br s 41[7 d 41[5 d 5ý 021[1 d 6[58 d "7[6 Hz# 013[7 d 011[5 d
08 26[2 d 1[21 m 28[9 d 27[8 d OMe 40[5 s 2[47 s 40[3 s 40[2 s
19 041[7 s 27[7 d 27[6 d OMe 44[2 s 2[79 s 44[7 s 44[6 s
10 21[1 t 1[19 m 29[5 t 29[4 t OMe 44[7 s 44[7 s

1[16 m

� Signals without multiplicity assigned were picked up from HMQC[
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This suggested that 5a had a 19"29#!ene structure[
Thus\ the structure of 5a was determined to be
methyl 2b!cis!p!O!methylcoumaroyloxy!1a!hydroxy!
ursa!01\19"29#!dien!17!oate[

Compound 6a was obtained as a trimethyl deriva!
tive "6#[ The EI mass spectral data of 6a indicated a
molecular ion peak at m:z 565[ The 31 carbon signals
observed in the 02C NMR spectrum were characterized
by a DEPT experiment\ which indicated that 6a has
seven methyls\ eight methylenes\ thirteen methines
and eleven quaternary carbons[ Furthermore\ the
chemical shifts of two of the methine carbon signals "d
56[4 and 73[6# suggested the presence of two carbons
bearing oxygen in addition to signals at d 40[3 and 44[7
"×1# which showed the presence of three methoxyl
groups[ From these data\ the empirical formula\
C31H59O6\ was deduced[ In the 0H NMR spectrum\
the appearance of _ve signals d 4[78 "d\ J � 01[7 Hz#\
5[79 "d\ J � 7[3 Hz#\ 5[72 "d\ J � 01[7 Hz#\ 6[06 "dd\
J � 7[1\ 0[7 Hz#\ 6[55 "d\ J � 0[7 Hz# suggested a cis!
ca}eoyl group[ The carbon signals of the rest of the
molecule were similar to those of compound 2a

"methylation of 2#[ Thus compound 6a was proposed
to be methyl 2b!cis!di!O!methylca}eoyloxy!1a!hyd!
roxyurs!01!en!17!oate[

The general spectral features of compound 7a\
C31H59O6\ mp 025Ð027>\ ðaŁ14

D ¦4[5 "c � 9[24\ MeOH#\
molecular ion peak at m:z 565\ closely resembled those
of 6a expect for the signals of the ca}eoyl group in
the 0H NMR and 02C NMR spectra "Table 0#[ In the
0H NMR spectrum of 7a\ trans!conjugated ole_nic
protons "d 5[18 and 6[47\ each d\ J � 04[8 Hz# were
apparent in contrast to the analogous cis!conjugated
signals "d 4[78 and 5[72\ each d\ J � 01[7 Hz# observed
in the 0H NMR spectrum of 6a[ Therefore\ compound
7a was assigned the structure methyl 2b!trans!di!O!
methylca}eoyloxy!1a!hydroxyurs!01!en!17!oate[

Since related compounds from Pyracantha cren!
ulata were found to possess potent anti!in~ammatory
activity ð4Ł\ the biological activities of these three com!
pounds are of interest and will be further investigated[

EXPERIMENTAL

Plant material

The leaves "09 kg# of M[ leucadendron were collected
at the campus of the National Taiwan University in
July 0883 and was identi_ed by Shing!Fan Huang\ a
technician of the Department of Botany of the
National Taiwan University[ Voucher specimens are
deposited at the Department of Chemistry\ National
Taiwan University "C[C[M[T[\ accession è7296#[

Extraction and isolation

The fresh leaves were extracted exhaustively with
cold Me1CO "69 l×2#[ The extract was concd in vacuo
and the _ltrate was partitioned between CHCl2 and

H1O[ The CHCl2!soluble portion was concd and chro!
matographed on a silica gel column by elution with
increasing polar mixture of EtOAcÐhexane[ The
appropriate frs were combined and further separated
or puri_ed by HPLC to give 0 "3 mg#\ 1 "15 mg#\ 2 "04
mg#\ 3 "10 mg#\ 4 "6 mg#\ 5 "2 mg#\ 6 "01 mg# and 7 "09
mg#[ The known compounds 1 and 2 were identi_ed by
direct comparison with authentic samples[ The other
known compounds 0 ð2Ł\ 3 ð3Ł and 4 ð3Ł were identi_ed
by comparison with published spectral data[

Methyl 2b!cis!p!O!methylcoumaroyloxy!1a!hyd!
roxyursa!01\19"29#!dien!17!oate "5a#[ Amorphous
powder\ mp 008Ð010> "MeOH#[ ðaŁ14

D ¦48[1 "MeOH\
c 9[92#[ IR nneat

max cm−0] 2364\ 1813\ 1740\ 0602\ 0541\
0401\ 0144\ 0052\ 0911\ 642[ UV lMeOH

max "log o#] 294
"3[93#[ MS m:z "rel[ int[#] 533 ðMŁ¦ "2#\ 515 "9[5#\ 474
"0#\ 372 "1#\ 337 "2#\ 396 "2#\ 159 "00#\ 190 "36#\ 050
"099#[ 0H and 02C NMR "d CDCl2#] Table 0[

Methyl 2b!cis!di!O!methylcoumaroyloxy!1a!hyd!
roxyurs!01!en!17!oate "6a#[ Amorphous powder\ mp
004[4Ð006[4> "MeOH#[ ðaŁ14

D ¦02[9 "MeOH\ c 9[51#[
IR nneat

max cm−0] 2400\ 1837\ 1761\ 0619\ 0404\ 0344\
0150\ 0063\ 0032\ 0916\ 801\ 621[ UV lMeOH

max "log o#]
122 "2[55#\ 177 "2[52#\ 206 "2[57#[ MS m:z "rel[ int[#]
565 ðMŁ¦ "3#\ 537 "0#\ 349 "0#\ 303 "06#\ 151 "05#\ 197
"29#\ 192 "31#\ 080 "099#[ 0H NMR "499 Hz\ CDCl2#]
d 9[60 "2H\ s#\ 9[71 "2H\ s#\ 9[72 "2H\ d\ 5[4 Hz#\ 9[77
"2H\ s#\ 9[89 "2H\ d\ 4[9 Hz#\ 9[86 "2H\ s#\ 0[94 "2H\
s#\ 1[10 "0H\ d\ 00[1 Hz\ H!07#\ 2[46 "2H\ s\ OMe#\
2[77 "5H\ s\ OMe×1#\ 3[44 "0H\ d\ 09[9 Hz\ H!2#\ 4[11
"0H\ t\ 2[4 Hz\ H!01#\ 4[78 "0H\ d\ 01[7 Hz\ H!1?#\ 5[79
"0H\ d\ 7[3 Hz\ H!4ý#\ 5[72 "0H\ d\ 01[7 Hz\ H!2?#\ 6[06
"0H\ dd\ 7[1\ 0[7 Hz\ H!5ý#\ 6[55 "0H\ d\ 0[7 Hz\ H!1ý#[
02C NMR] Table 0[

Methyl 2b!trans!di!O!methylcaffeoyloxy!1a!hyd!
roxyurs!01!en!17!oate "7a#[ Amorphous powder\ IR
nneat

max cm−0] 2492\ 1836\ 1761\ 0619\ 0488\ 0402\ 0150\
0048\ 0039\ 0913\ 645[ UV lMeOH

max "log o#] 123 "2[44#\
183 "2[51#\ 219 "2[58#[ MS m:z "rel[ int[#] 565 ðMŁ¦ "3#\
505 "0#\ 357 "0#\ 303 "24#\ 151 "13#\ 197 "31#\ 192 "23#\
080 "099#[ 0H NMR "299 Hz\ CDCl2#] d 9[58 "2H\ s#\
9[71 "2H\ s#\ 9[72 "2H\ d\ 5[4 Hz#\ 9[77 "2H\ s#\ 9[89
"2H\ d\ 4[9 Hz#\ 9[86 "2H\ s#\ 0[94 "2H\ s#\ 1[06 "0H\ d\
00[0 Hz\ H!07#\ 2[43 "2H\ s\ OMe#\ 2[69 "0H\ m\ H!1#\
2[72 "5H\ s\ OMe×1#\ 3[48 "0H\ d\ 8[8 Hz\ H!2#\ 4[08
"0H\ br s\ H!01#\ 5[18 "0H\ d\ 04[8 Hz\ H!1?#\ 5[67 "0H\
d\ 7[1 Hz\ H!4ý#\ 5[87 "0H\ br s\ H!2ý#\ 6[90 "0H\ br d\
7[1 Hz\ H!5ý#\ 6[47 "0H\ d\ 04[8 Hz\ H!2?#[ 02C NMR]
Table 0[
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