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Abstract*Twigs of Calophyllum cordato!oblon`um have been shown to contain a new pyranocoumarin\ the
methyl ether of cordatolide B\ three reported pyranocoumarins\ cordato!oblongic acid\ friedelin\ canophyllol
and taraxerol[ Buds of this species contained large quantities of pyranocoumarins and a small amount of
sitosterol[ This observation indicates that the coumarin!synthesising tissues are mainly located at the non
woody young plant parts of C[ cordato!oblon`um[ Þ 0887 Elsevier Science Ltd[ All rights reserved

INTRODUCTION

Some pyranocoumarins isolated from Calophyllum
species have been shown to inhibit HIV!0 replication
and cytopathicity through their interaction with HIV!
0 RT ð0\ 1Ł[ Calanolides and inophyllums have shown
activity against AZT!resistant viral strains\ as well as
the A 06 strain\ which is known to be resistant to non!
nucleoside RT inhibitors[ Therefore\ pyran!
ocoumarins provide a new class of anti!HIV
compounds[ Prompted by these reports ð0\ 1Ł and\ as
a part of our continuing study on Calophyllum species
ð2Ð7Ł\ extracts of di}erent parts of C[ cordato!
oblon`um were investigated[

Calophyllum cordato!oblon`um "local name\ Kalu
Keena# is a rare endemic plant growing in the lowland\
evergreen\ wet zone forests in Sri Lanka[ Four xan!
thones\ three coumarins\ a chromene acid and three
triterpenoids have been reported previously from the
leaves ð7Ł\ stem wood and stem bark ð8Ł of this species[
In this communication\ we report the isolation of cou!
marins and triterpenoids from twigs and buds\ and
the distribution of coumarins in various plant parts
of C[ cordato!oblon`um[ Our research project set out
speci_cally to determine anti!HIV activity of Cal!
ophyllum products[ Cordatolide A "0# and cordatolide
B "1# from the leaves of C[ cordato!oblon`um were
found to be anti!HIV 0 RT!active and these results
have been published elsewhere ð09Ł[
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RESULTS AND DISCUSSION

Plant materials were separately shade!dried and
milled[ Powdered twigs were successively extracted
with hot hexane and EtOAc to give 1[8) of hexane
extract and 0[8) of EtOAc extract[ The hexane
extract of twigs\ when separated on a medium!pres!
sure silica gel column "MPLC# using n!hexaneÐEtOAc
yielded eight compounds\ seven of which were ident!
i_ed as cordatolide A "0# "9[0)#\ cordatolide B "1#
"9[23)#\ oblongulide "2# "9[15)#\ friedelin "9[2)#\
canophyllol "9[997)#\ sitosterol "9[98)# and cord!
ato!oblongic acid "9[94)#[ The identities of these
compounds were established by direct comparison of
their spectral and physical data ð7Ł[

The remaining compound 3 "9[96)# showed a ðMŁ¦

at m:z 245\ with the base peak at m:z 230[ The IR
spectrum showed the presence of carbonyl "coumarin#
and ole_nic groups[ The 0H NMR data "Table 0# of 3

suggested that the 2H singlet at d 2[47 is due to a
methoxyl group[ However\ further comparison "Table
0# of its 0H NMR data with cordatolide A "0# and
cordatolide B "1#\ suggested that compound 3 was the
01!methyl ether of cordatolide B "3#[ The H!01 in the
vicinity of the 01!HO group of 1 appeared at d 3[85\
while the same proton in the vicinity of the methoxyl
group of 3\ was shifted to a higher _eld at d 3[44[
02C NMR data further con_rmed structure 3 and the
complete 02C NMR "49 MHz# chemical shifts of 3 "in
CDCl2# are given in the Experimental[

Milled buds were successively extracted with hot
hexane\ CH1Cl1\ EtOH and MeOH to give 1[01) of
hexane extract\ 0[14) of CH1Cl1 extract\ 4[46) of
EtOAc extract and 1[01) of MeOH extract[ The hex!
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Table 0[ 0H NMR data for compounds 0\ 1 and 3 "CDCl2#

Proton Cordatolide A "0# Cordatolide B "1# Cordatolide BÐOMe "3#

2!H 4[75\ s 4[89\ s 4[82\ d "0[0#
3!Me 1[44\ s 1[45\ s 1[46\ d "0[0#
5!Me 0[38\ s 0[37\ s 0[36\ s
6!H 4[37\ d "09# 4[40\ d "09# 4[41\ d "09[9#
7!H 5[47\ d "09# 5[52\ d "09# 5[51\ d "09[9#
09!H 2[82\ m "7# 3[29\ m "09# 3[29\ m "5[2\ 01[5#
00!H 1[9\ m 0[8\ m 0[89\ m
01!H 3[54\ d "6# 3[85 d "2# 3[44\ d "1[6#
09!Me 0[32\ d "2[4# 0[32\ d "4# 0[30\ d "5[2#
00!Me 0[00\ d "5[1# 0[04\ d "6# 0[03\ d "6[0#
01!OMe 2[47\ s

Coupling constants "Hz# given in parentheses[

ane extract\ when separated by MPLC using n!hex!
aneÐEtOAc\ yielded a white crystalline solid "9[56)#
with a ðMŁ¦ of m:z 243 and the base peak at m:z 228[
The IR spectrum of 2 showed the presence of carbonyl
"coumarin# and ole_nic groups[ Further comparison
of 0H NMR data and TLC comparison of 2 with
oblongulide\ which has been reported from the leaves
of this species\ suggested that 2 was oblongulide ð7Ł[
The CH1Cl1 extract of the buds on MPLC yielded a
mixt[ of two compounds "9[1)# and were separated
by prep[ TLC to give cordatolide A "0# and cordatolide
B "1#[ The identities of these two compounds were
con_rmed by direct comparison of spectral and physi!
cal data[ The EtOAc extract of buds yielded sitosterol
"9[906)#[ The above results show that the buds of C[
cordato!oblon`um consists of a considerable amount
of the coumarin\ oblongulide "2# and substantial
amounts of cordatolide A "0# and cordatolide B "1#[
Except for a small amount of sitosterol\ no tri!
terpenoids were detected in the extracts of buds[

Our systematic investigation of various parts of C[
cordato!oblon`um\ indicated "see Table 1# that the
buds\ twigs\ leaves ð7Ł\ stem bark and stem wood ð8Ł
of C[ cordato!oblon`um contain coumarins\ the con!
tent of which decreases in the series going from buds
to stem wood[ No coumarins\ but a considerable
amount of xanthones were detected in the extracts of
the stem wood of the above plant ð8Ł[ According to

Table 1[ Distribution of coumarins in Calophyllum cordato!
oblon`um

) of
Plant part coumarin "s#

Buds 9[76
Twigs 9[66
Leaves 9[32
Stem bark 9[93
Stem wood 9

the anatomy of dicotyledons\ the percentage of living
cells gradually decreases from the apex toward the
root collar ð00\ 01Ł[ Our results show that the amount
of coumarins present and the percentage of living cells
in various plant parts has a signi_cant correlation[
This observation indicates that the coumarin!syn!
thesizing tissues are mainly located in the non!woody
young developing plant parts\ particularly buds\ twigs
and leaves[ It is well!known that coumarins play an
important role in the natural defence mechanism of
some plants ð02Ł[ Since young plant tissues are more
vulnerable to external microbial attacks from
bacteria\ fungi and viruses\ antimicrobial!active cou!
marins may be synthesised in young plant tissues[ We
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have previously reported the antiviral activity of some
of cordatolide A "0# and cordatolide B "1# from C[
cordato!oblon`um ð09Ł^ the present report further sup!
ports our hypothesis[

EXPERIMENTAL

General

Mps] uncorr^ 0H NMR] 199 MHz for solns in
CDCl2\ reported in d values relative to TMS as int[
standard[

Plant material

Calophyllum cordato!oblon`um Thw[ was identi_ed
and collected in June 0885 from the Kanneliya forest
in the Southern province of Sri Lanka[ The plant
specimen was compared with herbarium specimens
"specimen No[ 13660# at the Royal Botanic Gardens\
Peradeniya\ Sri Lanka[

Extraction and isolation

A portion "19 g# of the hexane extract of twigs was
separated on a column of silica gel "119 g\ Merk Art
8274# by MPLC with hexane and EtOAc as eluants[
Further puri_cation of column frs by prep[ TLC
"Merck Kieselgel 59 F143# and ~ash and medium pres!
sure CC "Merck Kieselgel 59\ 129Ð299 mesh ASTM#
with hexane and EtOAc as solvents gave 0 "0[664 g#\
1 "9[5612 g#\ 2 "1[8033 g#\ 3 "9[365 g#\ friedelin "1[951
g#\ canophyllol "43 mg#\ sitosterol "476 mg# and cord!
ato!oblongic acid "224 mg#[ The hexane extract "0[17
g# of buds was separated on a column of silica gel "19
g\ Merk Art 8274# by MPLC with hexane and EtOAc
as eluants[ Further puri_cation of column frs by prep[
TLC "Merck Kieselgel 59 F143 and ~ash and medium
pressure CC "Merck Kieselgel 59\ 129Ð399 mesh
ASTM# with hexane and EtOAc as solvents gave 2

"9[391 g#[ The CH1Cl1 extract "2[34 g# of buds on
MPLC yielded a mixt[ of two compounds "9[022 g#[
Further separation of frs by prep[ TLC "Merck Kie!
selgel 59 F143# and ~ash and medium pressure CC
"Merck Kieselgel 59\ 129Ð399 mesh ASTM# with hex!
ane and EtOAc as solvents gave cordatolide A "0# and
cordatolide B "1#[ The EtOAc extract "0[16 g# of buds
yielded sitosterol "09 mg#[

Oblon`ulide "2#[ White needles\ mp 023Ð024>\ lit[ ð7Ł
015>[ 0H NMR "199 MHz#] 5[45 "0H\ d\ J � 09[95
Hz#\ 5[35 "0H\ m\ J � 5[87 Hz and J � 0[22 Hz#\ 5[99
"0H\ m\ J � 0[19 Hz#\ 4[61 "0H\ d\ J � 09[95 Hz#\ 2[7
"2H\ s#\ 1[45 "2H\ d\ J � 0[19#\ 0[85 "2H\ m\ J � 0[22
Hz and J � 0[92 Hz#\ 0[75 "2H\ m\ J � 5[87 Hz and
J � 0[92 Hz#\ 0[27 "5H\ s#[ EIMS m:z "rel[ int[#] ðMŁ¦

243 "25#\ 228 "099#\ 298 "04#\ 188 "8#\ 170 "02#\ 142 "5#\
130 "1#\ 102 "1#\ 074 "1#\ 038 "27#\ 017 "5#\ 004 "4#[

Cordatolide A "0#[ White needles\ mp 095Ð096>\ lit[
ð7Ł 74>[ EIMS m:z "rel[ int[#] ðMŁ¦ 231 "39#\ 216 "099#\
298 "25#\ 160 "099#\ 144 "00#\ 132 "8#\ 038 "1#\ 004 "8#[

Cordatolide B "1#[ White needles\ mp 106Ð107>\ lit[
ð7Ł 067>[ EIMS m:z "rel[ int[#] ðMŁ¦ 231 "23#\ 216 "099#\
298 "21#\ 160 "099#\ 144 "8#\ 132 "5#\ 004 "5#[

Cordatolide B methyl ether "3#[ Yellow solid\ mp
001Ð002>[ UV lMeOH

max nm] "log o#] 108 "2[69#\ 118 "2[69#\
137 "2[32#\ 162 sh\ 171 "2[70#\ 214 "2[31#[ IR nKBr

max cm−0]
1887\ 0639\ 0619\ 0699\ 0579\ 0534\ 0524\ 0599\ 0479\
0459\ 0439\ 0419\ 0499\ 0359\ 0339\ 0319\ 0399\ 0279\
0259\ 0239\ 0299\ 0179\ 0149\ 0129\ 0199\ 0039\ 0979\
0939\ 889\ 859\ 809\ 899\ 759\ 739\ 679\ 649\ 579[ 02C
NMR "49 MHz\ CDCl2#] d 059[6 "C!1#\ 043[6 "C!4a#\
042[3 "C!0a#\ 042[1 "C!8a#\ 040[8 "C!3#\ 015[7 "C!7#\
005[4 "C!6#\ 009[8 "C!2#\ 095[1 "C!7a#\ 093[4 "C!3a#\
092[6 "C!01a#\ 61[5 "C!5#\ 62[2 "C!09#\ 69[5 "C!01#\
48[1 "MeO!01#\ 27[4 "C!00#\ 16[7 "Me!5#\ 16[6 "Me!5#\
13[3 "Me!00#\ 08[0 "Me!09#\ 02[2 "Me!3#[ EIMS m:z
"rel[ int[#] ðMŁ¦ 245 "39#\ 231 "25#\ 230 "099#\ 214 "38#\
298 "15#\ 174 "74#\ 144 "00#\ 132 "1#\ 004 "3#[
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