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Abstract

The aerial parts of Clutia richardiana yielded a new modi_ed 5\6!secolabdane diterpenoid derivative\ namely 1b!hydrox!
ysaudinolide[ The structural assignment and relative stereochemistry of this compound were based on its spectral data\ including 1!
D NMR experiments\ notably the gradient HMBC and NOESY correlations[ Þ 0888 Elsevier Science Ltd[ All rights reserved[
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0[ Introduction

In previous reports "Muhammad et al[\ 0883a\ 0883b^
Mossa et al[\ 0885# we have described the structure of ten
new modi_ed labdane diterpenoids\ namely\ the 5"6#\
8"09#!biseco!5"00#\ 0"08# bicyclolabdanes\ cluytenes A
and C and the 5\6!seco!5\ 00!cyclolabdanes\ saudinolide
"0#\ dihydrosaudinolide "1#\ 4b!hydroxyrichardianidines
0 and 1 and cluytenes B\ D\ E and F\ isolated from the
aerial parts of Clutia richardiana Muell[!Arg[0 "Euphor!
biaceae#[ Earlier investigations have reported on the iso!
lation of other 5\6!secolabdanes\ including saudin
"Mossa et al[\ 0874#\ richardianidin 0 and richardianidin
1 "Mossa et al[\ 0877a# from C[ richardiana\ while cluti!
olide\ dihydroclutiolide and isodihydroclutiolide were
isolated from C[ abyssinica "Waigh\ Zerihun\ + Euerby\
0889#[ Furthermore\ saudin was found to possess a sig!
ni_cant hypoglycemic e}ect in nonalloxanized\ rather
than alloxanized fasting mice "Mossa\ El!Denshary\
Hindawi\ + Ageel\ 0877^ Mossa et al[\ 0885#[ Examin!
ation of the same source has now led to the isolation
and characterization of an additional structurally related
new diterpenoid\ namely\ the saudinolide derivative 1b!
hydroxysaudinolide "2#[

0 In this paper the genus Cluytia is spelled without a {y|\ as rec!
ommended by Waigh et al[ "0889# and Collenette "0887#[ We have used
the name Cluytia in our previous reports based on the name adopted
by earlier authors "Collenette\ 0874^ Migahid\ 0878#[ For earlier work
on this plant\ under Cluytia richardiana see Mossa et al[ "0874\ 0877a\
0877b\ 0885# and Muhammad et al[ "0883a\ 0883b#[
� Corresponding author[

1[ Results and discussion

The EtOAc precipitate\ obtained from the defatted
EtOAc extract of C[ richardiana "see Section 2# "Muham!
mad et al[\ 0883a\ 0883b^ Mossa et al[\ 0885# was ~ash
chromatographed over silica gel to give\ in crystalline
form\ the minor diterpenoid\ 1b!hydroxysaudinolide "2#\
in 9[990) yield[ It analyzed for the molecular formula
C19H11O8 and was found to have a g!lactone "nmax 0679
cm−0^ dc 066[3#\ a d!lactone "nmax 0619 cm−0^ 061[8# and
a monosubstituted furan ring was also present\ as pre!
viously encountered in all diterpenoids isolated from this
plant[ The 0H and 02C NMR spectral data "Table 0# were
generally similar to those of the earlier reported 5\6!
secolabdane diterpene saudinolide "0# "Mossa et al[\
0885#\ except for signals indicating the presence of meth!
ylene group at C!2 "d 25[0\ t# and a secondary hydroxy
group at C!1 "dc 50[8\ d^ d 3[31\ 0H\ m#\ instead of the
double bond at C!1"2# "dC!2 015[1\ dc!1 021[2 in 0#[

Since the structure and relative stereochemistry of sau!
dinolide "0# were unambiguously established by X!ray
crystallography and its 0H and 02C NMR data were
assigned by using 1!D NMR studies "Mossa et al[\ 0885#\
the placement of the secondary hydroxyl group at C!1 of
2 was straightforward[ A COSY 1!D NMR experiment
suggested the presence of the system ÐCH1ÐCH "OH#Ð
CH"O#Ð "H!2\ H!1 and H!0\ respectively# in 2 and this
was con_rmed by a 1!D NMR HETCOR experiment and
other02C NMR data\ which showed signals at dc 62[5 "d#\
50[8 "d#\ 25[0 "t#\ 34[9 "s# and 39[3 "s# assigned to C!0ÐC!
3 and C!09\ respectively[ The placement of the C!1 and
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C!8 hydroxy groups was con_rmed by a 0HÐ02C long!
range HMBC experiment\ which revealed the key three!
bond correlations between the signals at d 0[15 "H!06#\
dc 60[6 "C!8# and 061[8 "C!6# and d 3[31 "H!1#\ dc 39[3
"C!09# and 34[9 "C!3#[ Also\ the HMBC experiment exhi!
bited the key two bond correlations between H!7 "d 1[57#
and C!8\ and H!1 and C!2 "dc 25[0#[ Other HMBC cor!
relations that con_rm all the structural features of 2 are
summarized in Table 0[

The stereochemical assignments at the centers C!0\ C!
3\ C!5 and C!09 of 2 were inferred from a 1!D NMR 0HÐ
0H NOESY experiment[ It showed cross peak between
H!0 and H!1 "d 4[07 and 3[31\ respectively#\ indicating
that they were on the same side of the molecule[ Fur!
thermore\ both H!0 and H!1 showed cross peaks with the
proton signals at d 0[17 and 1[12\ which could now be
attributed to H!07 and H!2a\ respectively[ The additional
correlations observed between the signals at d 5[33\ 0[75

and 0[11 "H!5\ H!2b and H!19\ respectively# suggested
that all three protons were on the other side of the
molecule[ The NOESY experiment further showed cross
peaks between the signals at d 0[15 and 1[35 H!06 and H!
00b\ respectively#\ indicating that these protons were cis
with respect to each other^ on the other hand H!00a and
H!05 "d 1[41 and 6[87\ respectively# were found to be
correlated\ suggesting they were on the other side of the
molecule\ as depicted in structure 2[

2[ Experimental

Mp] uncorr^ UV] MeOH^ IR] KBr^ 0H and 02C NMR]
499[02 MHz and 014[66 MHz\ respectively\ in DMSO\
using TMS as an int[ standard[ Spectral editing "APT and
DEPTGL# and 1!D NMR spectra "COSY\ HETCOR\
NOESY and HMBC# were obtained using standard
Bruker software^ CIMS] recorded on a Finnigan MAT
299 MS\ using CH3 as ionizing gas^ ðaŁD] at ambient temp[
in CHCl2\ using a Perkin!Elmer 130 MC polarimeter^
TLC] silica gel 59 F143\ using CHCl2ÐMe1CO "8]0# as
solvent\ with visualization using 0) vanillin:H1SO3 spray
reagent[ The aerial parts of C[ richardiana "Collenette\
0887# 0 were collected in Abha\ Saudi Arabia\ in June
0880[ A voucher specimen is deposited at the herbarium
of MAPPRC\ College of Pharmacy\ King Saud Univer!
sity\ Riyadh\ Saudi Arabia[

2[0[ Extraction and isolation of diterpenoids

The initial isolation procedure for the diterpenoids
obtained from cold defatted EtOAc extract of C[ rich!
ardiana was as previously described "Muhammad et al[\
0883a\ 0883b^ Mossa et al[\ 0885#[ Elution with petroleum
ether "59Ð79>C#ÐEtOAc "0]0# from silica gel column yiel!
ded 1b!hydroxysaudinolide "2\ 79 mg# as plates\ Rf 9[24\
using CHCl2ÐMe1CO "8]0# as solvent[

2[1[ 1b!Hydroxysaudinolide "2#

Colorless plates from petroleum ether:EtOAc and "o}!
white# needles from hot EtOAC^ mp 121>C^ ðaŁD ¦1[7>
"c 9[03\ CHCl2#] UV l MeOH

max nm] 119 "3[29#\ 154 "2[89#
nm^ IR nmax "KBr# cm−0] 2409 "OH#\ 0679 "g!lactone#\
0619 "d!lactone#\ 0409\ 0349\ 0279 "br#\ 0199\ 0089\ 0949\
869\ 759\ 729\ 624 cm−0[ 0H and 02C NMR] Table 0[ CI!
MS m:z "rel[int[#] 324 ðM¦ ¦18Ł¦ "09#\ 369 ðMHŁ¦

ðC19H1198¦HŁ¦ "099#\ 278 "ðMHŁ¦ −H19# "07#\ 056 "4#\
000 "4# and 090 "09#[
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Table 0
NMR Spectral data of 1b!hydroxysaudinolide "2#a

C:H d 02C d 0H HMBC correlationsb NOESY correlations

0a 62[5 db 4[07 d "6[6# d C!19 H!1\ H!2a\ H!07
1a 50[8 d 3[31 m C!2\ C!3\ C!09 H!0\ H!2a\ H!07
2a 25[0 t 1[12 dd "7[7\ 03[2# C!0\ C!1\ C!3\ C!07 H!1\ H!07
2b Ð 0[75 dd "6[1\ 03[2# Ð H!19
3 34[9 s Ð Ð Ð
4 80[9 s Ð Ð Ð
5b 099[5 d 5[33 s C!4\ C!01 H!19
6 061[8 s Ð Ð Ð
7a 37[7 d 1[57 brq "6[8# C!6\ C!8\ C!09\ C!06 C!8ÐOH
8 60[6 d Ð Ð Ð
09 39[3 s Ð Ð Ð
00a 30[3 t 1[41 d "04[1# C!8\ C!09\ C!01 H!03\ H!05
00b Ð 1[35 d "04[1# ! H!06
01 097[3 s Ð Ð Ð
02 014[8 s Ð Ð Ð
03 098[4 d 5[38 br d "0[9# C!04\ C!05 H!00a
04 033[7 d 6[69 t "0[9# C!01\ C!02\ C!05 Ð
05 031[5 d 6[87 br s C!01\ C!02\ C!04 H!00a
06b 04[5 q 0[15 d "6[8# C!6\ C!7\ C!8 H!00b
07a 07[3 q 0[17 s C!2\ C!3\ C!4 H!0\ H!1\ H!2a
08 066[3 s Ð Ð
19b 06[4 q 0[11 s C!0\ C!4\ C!8\ C!09 H!2b\ H!5b

OH Ð 4[27 br d "3[2# Ð Ð
Ð 3[62 s Ð

a Spectra recorded at 499[02 "0H# and 014[66 "02C# MHz[
b From gradient HMBC experiments optimized for nJCH�7[9 or 4[9 Hz[cMultiplicities of carbon signals were determined by APT and DEPT

experiments\ also aided by 1!D NMR COSY and HETCOR experiments[
d Values in parentheses are coupling constants "J# in Hz[
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