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Abstract

From the acetone extract of the roots of Leucas in~ata\ four coumarins "siderin\ coumarsabin\ 7!methoxycoumarsabin and
coumarleucasin# and one chromone were isolated[ One of the coumarins\ coumarleucasin "4!formyl!3\6\7!trimethoxy!2!methyl!
coumarin#\ and the chromone\ leucasone "1\7!dimethyl"1\1!dimethylethenyl#!4\5!benzo!3!pyrone#\ have not been reported previously[
Þ 0888 Elsevier Science Ltd[ All rights reserved[
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0[ Introduction

Leucas species have been reported to have wound heal!
ing "Saha\ Mukherjee\ Das\ Pal\ + Saha\ 0886#\ anti!
tussive "Saha\ Mukherjee\ Murugesam\ Saha\ + Pal\
0886#\ hypoglycaemic "Saha\ Mukherjee\ Das\ Mandal\
+ Saha\ 0886#\ antimycobacterial "Rajab\ Cantrell\
Franzblau\ + Fisher\ 0887#\ antidiarrhoeal "Mukherjee
et al[\ 0887# and anti!in~ammatory "Saha et al[\ 0885#
properties[ Labdane!type diterpenes "Pradham\
Chakraborty\ + Subba\ 0889#\ triterpenes "Hasan\ Burdi\
+ Ahmad\ 0880^ Khalil\ Gedara\ Lahloub\ + Halim\
0885# and a ~avone "Pradham et al[\ 0889# have also been
isolated and characterized from Leucas species[ Leucas
in~ata\ which is indigenous to the United Arab Emirates\
has not been investigated previously\ either chemically or
pharmacologically[ Preliminary studies have shown that
extracts of the plant have anti!in~ammatory\ central ner!
vous system and analgesic properties "unpublished data#[
In the present communication\ we report the isolation
from L[ in~ata of four coumarins\ one chromone\ two
sterols and two sterol glycosides[ One of the coumarins\
coumarleucasin\ and the chromone\ leucasone\ are novel
compounds[

� Corresponding author[ Tel[] ¦33!0694!732!482^ fax] ¦33!0694!
732!454[

1[ Results and discussion

Dry Leucas in~ata roots were extracted with acetone
and the extract fractionated by column chromatography
to yield six major fractions[ From fraction 0\ a compound
"0# was isolated\ the 0H NMR spectrum of which showed
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four aromatic methyl singlets and four aromatic protons[
The signal at d 072[3 in the 02C NMR spectrum revealed
the presence of a keto group[ No aliphatic methine nor
methylene groups were observed and thus the isolated
compound is probably a chromone with a side!chain[
From the NMR spectra\ this side!chain was shown to be
ethylene with two geminal methyl groups and the basic
chromone structure contained two methyl groups and
three aromatic protons[ In the 02C NMR spectrum of 0\
the two quaternary carbon low _eld resonances at d 043[0
and 046[5 "C!1 and C!7a# suggest that one of the methyl
groups is present on C!1[ From di}erence decoupling
experiments\ irradiation of the signal observed at d 6[18
in the 0H NMR spectrum revealed long!range coupling
"J�9[5 Hz# to the signal at d 6[09[ Irradiation of the
latter\ in addition to the long!range coupling to the signal
at d 6[18\ showed large coupling "J�7 Hz# with the signal
at d 6[38[ Thus\ the proton producing the signal at d 6[18
is assigned to H!2 and the signals at d 6[38 and d 6[09 to
H!5 and H!4\ respectively[ The H!4 signal "ddd\ J�7[9\
0[4\ 9[5 Hz#\ in addition to the coupling with H!2\ must be
coupled with the proton associated with the conjugated
double bond in the side!chain[ Hence\ the side!chain is
substituted at C!6^ this was con_rmed by NOE experi!
ments[ Irradiation of the methyl signal at d 1[94 enhanced
the signal at d 5[83 and vice versa[ The remaining methyl
group must therefore be located on C!7[

The proposed structure of 0 was con_rmed by HR
mass spectrometry "ðMŁ¦\ m:z 117[0092^ calculated for
C04H05O1 117[0049#[ All the available data are consistent
with the structure assigned to 0^ the trivial name leu!
casone has been assigned to this compound[

By comparison with spectral data of reference com!
pounds\ fraction 1 was shown to contain stigmasterol
and sitosterol\ with the former predominating[ Com!
parison of spectroscopic and spectrometric measure!
ments with literature values proved that fractions 2 and
3 contained the coumarins\ coumarsabin "1# and 7!
methoxycoumarsabin "2# "de Pascual et al[\ 0870#\
respectively[

Fraction 4 yielded two compounds\ which were sep!
arated by preparative TLC[ On the basis of 0H and 02C
NMR spectroscopic and mass spectrometric evidence\
3a was identi_ed as siderin "Lapper\ 0863^ Venturella\
Bellino\ + Piozzi\ 0863^ Chexal\ Fouweather\ + Holker\
0864#[ The 0H NMR spectrum of 3b was similar to that
of 2 "de Pascual et al[\ 0870# but showed one methyl
singlet "d 1[11#\ three methoxyl singlets "d 2[81\ 2[88 and
3[95# and two proton singlets "d 6[33 and 09[66#[ The
spectrum was unchanged after addition of D1O[ From
NOE experiments\ irradiation of the singlet at d 6[33
produced enhancement of both the down_eld signal at
d 09[66 and the methoxyl singlet at d 2[88[ Likewise\
irradiation of the signal at d 09[66 enhanced the signal at
d 6[33[ When the signal at d 1[11 was irradiated\ the
methoxyl signal at d 2[81 was enhanced[ A resonance at

d080[5 in the 02C NMR spectrum suggested the presence
of an aldehyde group[ The data obtained led to the assign!
ment of the structure shown in 3b[ Moreover\ the 0H
NMR spectra of 3b and 2 are similar\ except that the
methyl signal observed at d 1[54 in the spectrum of the
latter compound is absent from that of 3b\ although this
contains an aldehyde signal at d 09[66[ These data show
that the spectrum of 3b di}ers from that of 2 by the
presence of an aldehyde instead of a methyl group on C!
4[ This proposed structure was consistent with the mass
"ðMŁ¦\ m:z 167[9648^ calculated for C03H03O5 167[9689#
and IR spectra[ The trivial name coumarleucasin has
been assigned to this compound[

The white solid isolated from fraction 5 was shown
from EI mass spectrometric and NMR spectroscopic data
to be a mixture of the 2b!glucosides of sitosterol and
stigmasterol\ with the former predominating
"Kalinovskaya\ Kuzentsova\ Popov\ Antonovo\ +
Elyakov\ 0872#[

2[ Experimental

2[0[ Plant material

Leucas in~ata Benth[ was collected from Khor!Fakkan
and Jebel Al!Faya\ United Arab Emirates "UAE# during
March to May\ 0886[ The plant material was authenti!
cated by the National Herbarium\ UAE University\
where a voucher specimen "02640# is deposited[

2[1[ Extraction and puri_cation of compounds

Air!dried\ powdered roots "1 kg# were extracted with
Me1CO in a Soxhlet apparatus to yield 31 g crude extract\
which was coated onto silica gel 59 "9[1Ð9[4 mm\ 24Ð69
mesh ASTM^ 44 g#[ This mixt[ was placed on a column
"019×3 cm# _lled with silica gel 59 "9[1Ð9[4 mm^ 299 g#
and eluted _rst with n!hexane " frs 0Ð31# and subsequently
with mixts of n!hexane and EtOAc "86[4]1[4\ frs 32Ð67^
84]4\ frs 68Ð093^ 89]09\ frs 094Ð023^ 74]04\ frs 024Ð037^
79]19\ frs 038Ð086^ 69]29\ frs 087Ð108^ 59]39\ frs 119Ð131^
49]49\ frs 132Ð157^ 29]69\ frs 158Ð223#^ each fr[ was 199
ml[ The frs after concn were examined by silica gel F!143
"Merck# TLC using mixts of either EtOAcÐn!hexane "0]8\
frs 0Ð31^ 04]74\ frs 32Ð093^ 19]79\ frs 094Ð023^ 29]69\ frs
024Ð037^ 1]2\ frs 038Ð086# or MeOHÐCHCl2 "0]8\ frs 087Ð
131^ 04]74\ frs 132Ð157^ 0]3^ frs 158Ð223#[ Compounds
were detected under UV light "l 143 nm# and by spraying
with p!anisaldehydeÐH1SO3 reagent and heating[ Similar
frs were combined[ Six such combined frs\ after concn
were processed further[

2[2[ Combined fraction 0 " frs 40Ð70#

This material "17[3 g# was coated onto silica gel 59
"17[4 g "9[952Ð9[11 mm\ 69Ð129 mesh ASTM#¦7 g "9[1Ð
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9[4 mm\ 24Ð69 mesh ASTM##\ added to the top of a
column "019×3 cm# _lled with silica gel 59 "9[952Ð9[11\
69Ð129 mesh ASTM^ 189 g# and eluted with petrol "b[p[
59Ð79>C#^ each fr[ was 199 ml[ The frs\ after concn\ were
analysed by TLC on silica gel F!143 using a mixt of
either CHCl2Ðn!hexane "0]8\ frs 0Ð09^ 29]69\ frs 00Ð44#
or EtOAcÐpetrol "b[p[ 59Ð79>C# "0]8\ frs 45Ð64#[ Com!
pounds were detected under UV light "l 143 nm#[ Frs
23Ð59 were combined\ concd and subjected to prep[ TLC
on silica gel F!143 using n!hexaneÐEtOAc "8]0#[ A major
band was observed when viewed under UV light "l 143
nm#^ this was scraped from the plates and eluted with
CHCl2ÐMeOH "88]0# to a}ord 0 "11[7 mg#[

2[3[ Combined fraction 1 " frs 86Ð093#

On addition of MeOH to this fr dissolved in CHCl2\ a
ppt was formed which\ after standing overnight\ was
collected by centrifugation "014 mg#[

2[4[ Combined fraction 2 " frs 009Ð000#

Compound 1 "07[1 mg# was isolated from this fr by
centrifugal TLC using 3 mm layers of silica gel G and n!
hexaneÐEtOAc "3]0# as developing solvent[

2[5[ Combined fraction 3 " frs 027Ð031#

On the addition of n!hexane to this fr[ dissolved in
CHCl2\ 2 was pptd and collected by centrifugation after
standing overnight "0639 mg#[

2[6[ Combined fraction 4 " frs 053Ð055#

Compound 3a "8 mg# was obtained from this by pptn
with n!hexane[ After standing overnight and removal of
3a by centrifugation\ the remaining soln was subjected to
prep[ TLC on silica gel F!143 G using n!hexaneÐEtOAc
"0]0# as developing solvent[ The major component "3b#
detected under UV light "l 143 nm# was scraped from
the plates and eluted from the silica gel with CHCl2Ð
MeOH "88]0# to yield 3[6 mg of solid[

2[7[ Combined fraction 5 " frs 185Ð188#

The material "449 mg# was coated onto 499 mg C!
Gel C 459 "9[93Ð9[952 mm^ CU Chemie Uetikon AG\
Switzerland#\ added to a column of C!Gel C 459 "07
g# and subjected to medium pressure LC using CHCl2Ð
MeOH "86[4]1[4# as mobile phase[ Frs "14 ml# were col!
lected and monitored by TLC "silica gel F!143 layers#
using CHCl2ÐMeOH "2]11# as developing solvent and p!
anisaldehydeÐH1SO3 as the detection reagent[ Frs 54Ð
009 were combined\ concd to dryness and the residue
dissolved in a minimum vol[ of CHCl2[ On addition of

MeOH\ a ppt[ formed\ which was collected by cen!
trifugation to yield 37 mg of a white solid[

0H NMR were recorded in CDCl2 at 169 MHz with
TMS as int[ standard[ 02C NMR were recorded on the
same instrument at 59 MHz[

2[8[ Leucasone ð1\7!dimethyl!"1\1!dimethylethenyl#!4\5!
benzo!3!pyroneŁ "0#

C04H05O1\ m[p[ 61[8>C[ UV lMeOH
max \ "log o#] 122 "3[74#\

137 "3[70#\ 216 "4[12#[ EI MS "probe# 69 eV m:z "rel[ int[#]
117[0092 ðMŁ¦ "099#\ 102 "56#\ 087 "05#\ 074 "03#\ 062
"09#[ 0H NMR "CDCl2#] d 1[94 "2H\ d\ J�0[4 Hz^ Me
"trans#!1?#\ 1[29 "2H\ d\ J�0[0 Hz^ Me "cis#!1?#\ 1[38 "2H\
s^ Me!7#\ 1[50 "2H\ s^ Me!1#\ 5[83 "0H\ m^ H!0?#\ 6[09
"0H\ ddd\ J�7[9\ 0[4\ 9[5 Hz^ H!4#\ 6[18 "0H\ br[s^ H!2#\
6[38 "0H\ d\ J�7[9 Hz^ H!5#[ 02C NMR "CDCl2#] d 046[5
"C!1 or C!7a#\ 001[9 "C!2#\ 072[2 "C!3#\ 013[2 "C!3a#\
016[6 "C!4#\ 019[5 "C!5#\ 027[4 "C!6#\ 037[8 "C!7#\ 043[0
"C!1 or C!7a#\ 010[1 "C!0?#\ 016[2 "C!1?#\ 8[6 "Me "trans#!
1?#\ 11[9 "Me "cis#!1?#[

2[09[ Coumarleucasin ð4!formyl!3\6\7!trimethoxy!2!
methylcoumarinŁ "3b#

C03H03O5\ m[p[ 047>C[ UV lMeOH
max \ "log o#] 163 "3[75#\

211 "3[84#[ IR "nNujol
max cm−0] 1819\ 1749\ 0639 "C1O#\

0564\ 0474\ 0229[ EI MS "probe# 69 eV m:z "rel[ int[#]
167[9648 ðMŁ¦ "099#\ 152 "14#\ 149 "04#\ 124 "11#\ 119 "7#[
0H NMR "CDCl2#] d ðequivalent values for 2Ł 1[11 "2H\
s^ Me!2# ð1[03Ł\ 2[81\ 2[88\ 3[95 "2×OMe\ s^ OMe!3\ !6
and !7# ð2[75 "2H\ s^ OMe!3#\ 2[81 "5H\ s^ OMe!6 and
!7Ł\ 6[33 "0H\ s^ H!5# ð5[53 "0H\ br[s^ H!5#Ł\ 09[66 "0H\
s^ CHO!4# ð1[53 "2H\ s^ Me!4#Ł[ 02C NMR "CDCl2#] d

ðequivalent values for 2Ł 051[4 "C!1# ð052[7Ł\ 000[4 "C!2#
ð009[4Ł\ 053[4 "C!3# ð055[5Ł\ 097[2 "C!3a# ð009[5Ł\ 017[4
"C!4# ð029[6Ł\ 002[1 "C!5# ð000[8Ł\ 035[9 "C!6# ð036[5Ł\
039[9 "C!7# ð023[3Ł\ 043[9 "C!7a# ð042[5Ł\ 00[9 "Me!2#
ð09[1Ł\ 45[3 "OMe!3# ð45[1Ł\ 080[5 "CHO!4# ð11[2 "Me!4#Ł\
59[8 "OMe!6# ð59[5Ł\ 50[6 "OMe!7# ð50[3Ł[
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