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Abstract-The stem bark of Nauclea diderrichii has yielded diderroside, a new secoiridoid glucoside, as well as quinovic 
acid, 3-oxoquinovic acid and 3-0-glucosylquinovic acid. The hydrocarbon fraction was dominated by n-heptacosane 
and n-nonacosane, which accords with the predominance of n-octacosanoic acid in the alkanoic acid fraction. 

INTRODUCTION 

Nauclea diderrichii (De Wild) Merr. (Sarcocephahs dider- 
richii De Wild) is a large evergreen tree abundant in the 
rain forests of West Africa. The bark finds some local use 
in the treatment of gonorrhoea, for stomach pains, fever 
and sometimes diarrhoea. Its strength as a timber and 
resistance to termites make it valuable in construction 
work, although sawmill workers have been reported to 
suffer from cardiac poisoning associated with its use [I]. 

Previous work on N. diderrichii has yielded a number of 
alkaloids [2-71, some of which may be artefacts [S]. Our 
own results with the alkaloids will be reported separately. 
The non-alkaloidal constituents reported by other work- 
ers include naucleol, antiarol and the secoiridoid nauc- 
ledal [7] and, somewhat earlier, ‘sitosterol palmitate’, 
meso-inositol and 0-methyl-meso-inositol from the heart- 
wood [9]. Our analysis of the sterol ester mixture from 
the stem bark has been reported previously [lo]. 

RESULTS AND DISCUSSION 

Extraction of the powdered bark with petrol, followed 
by CC, gave four fractions, identified as hydrocarbons, 
sterol esters [lo], sterols and fatty acids. The sterols 
proved to be an unexceptional mixture of sitosterol, 
stigmasterol and campesterol. The hydrocarbons were 
mainly normal alkanes, the most abundant being n- 
heptacosane, followed by n-nonacosane. This pattern was 
reflected in the alkanoic acids, of which the most abundant 
was n-octacosanoic acid. The relative abundancies of the 
alkanes and alkanoic acids may be of some chemotaxo- 
nomic value since they are certainly easier to isolate and 
identify, using GC/MS, than more complex metabolites. 

Chloroform extraction gave further amounts of the 
four types of mixture obtained from the petrol extract. 
More polar fractions yielded two triterpenic acids tentat- 
ively identified from mass spectral and NMR data as 
quinovic acid (la) [ll] and the rarely reported [12] 3- 
oxoquinovic acid (lb). These were separated by prep. TLC 
as their methyl esters, one of which was shown to be 
identical to a sample of quinovic acid obtained elsewhere, 
and similarly methylated. The latter sample also con- 
tained 3-oxoquinovic acid, which may indicate that it is 

R' . . 

la RI= OH, R’= H 

lb R’= R2= 0 

IC R’= Oglu, RZ= H 

more common than supposed. The 3-oxoquinovic acid 
dimethyl ester was converted to quinovic acid dimethyl 
ester on reduction with sodium borohydride by analogy 
with the reduction of 3-oxocadambagenic acid dimethyl 
ester described by previous workers [Ill]. An even more 
polar fraction from this extract was shown to contain 
quinovic acid 3-0-glucoside (lc), purified and character- 
ized as the dimethyl ester tetra-acetate. This glucoside was 
first reported from the Rubiaceae [13]. 

The water-soluble part of the chloroform extract 
contained small quantities of a substance later designated 
WFZA, larger amounts of which were present in the 
methanol extract. The water-soluble portion of the latter 
was subjected to charcoal-CC to remove sugars, and then 
gave a fraction which HPLC showed to contain a complex 
mixture. One component of the mixture was separated as 
a pure compound by semi-prep. HPLC, and called WF2A, 
identical to the smaller amount of material isolated from 
the chloroform extract. Experience showed WF2A to 
possess limited stability in solution, but sufficient data 
were obtained on samples soon after purification to allow 
structure elucidation. 

The UV spectrum of WFZA showed absorption at 
234 nm, typical of the 0-C=CCOOMe system of 
iridoids [14]. This suggestion was supported by the 
‘H NMR spectrum which showed a one-proton singlet at 
67.55 (H-3) and a three-proton singlet at 3.71 (COOMe- 
4). A three-proton singlet at 2.07 suggested an acetyl 
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group, and a three-proton doublet (J = 7 Hz) at 1.40 
correlated well with a methyl group with a hydroxyl or 
acetoxy group on the neighbouring carbon atom. Other 
signals provisionally assigned were a doublet (J = 8 Hz) 
at 5.80 (H-l) and a one-proton multiplet at 5.25 (H-8) 
which suggested that an acetoxy group was attached at C, 
8 as well as the C-10 methyl. There was a doublet at 4.80 
(J = 7 Hz) for the anomeric proton of a sugar, for the 
remaining protons of which there was complex absorp- 
tion in the region 3.3-4.08. Other separated resonances 
assigned subsequently were a two-proton doublet (J 
= 7 Hz) at 2.33 and a multiplet for one proton at 2.20. 

Hydrolysis with ,Sglucosidase showed that the sugar 
was P-D-giUCOSe, although we could not isolate the 
aglucone, and the presence ofa P-glucoside was confirmed 
by the 13C NMR spectrum. which showed the character- 
istic resonances [15] at 99.7, 77.2, 76.7,73.7. 70.8and 61.9. 
Other resonances confirmed the iridoid skeleton [14], 
with C-l at 97.2. C-3 at 154.2, C-4 at 110.4, C-l 1 at 169.6, 
methoxy at 52.6 and C-10 methyl at 19.1. The acetoxy 
group was confirmed by resonances at 21.X and 174.0. 
Other signals, consistent with a secoiridoid structure and 
subsequently assigned, were located at 70.5 (C-8), 43.6 
(C-9) and 29.6 (C-5). A broadened signal at 36.4, a triplet in 
the off-resonance spectrum, was assigned to C-6 which left 
C-7 unaccounted for. 

At this stage we were able to make a tentative structure 
assignment as 2a, excluding C-7, and sought further 
evidence from mass spectrometry. However, even direct 
probe insertion with chemical ionization failed to give a 
molecular ion. This problem was overcome with field 
desorption, which indicated a MW of 464, and this was 
confirmed by desorption- chemical ionization [ 161, the 
latter technique giving the simplest spectrum. With a 
consideration of the previous data, the missing carbon 
had to be part of a carboxylic acid group, so that in the 
13C NMR spectrum it may have been superimposed on 
one of the other carbonyl carbons; shortage of material 
has prevented confirmation of this by changing solvent. 
The broadening of the C-6 signal may also have been 
reflected in broadening of the C-7 signal, if the former was 
attributable to conformational changes caused by alter- 
nate hydrogen bonding to ester groups on either side, and 
may have obscured the presence of the C-7 signal. 

It was apparent that WF2A was a secoiridoid, pre- 
viously unknown, to which we gave the name ‘dider- 
roside’. and allocated structure 2a. Acetylation gave 
diderroside tetra-acetate (2b), previously known as a 
synthetic intermediate [ 171, for which the ‘H N MR spec- 
trum was consistent with the proposed structure. 
Methylation of the tetra-acetate with diazomethane con- 
firmed the presence of the free carboxylic acid group, with 
a second methoxy signal in the ‘H NMR spectrum, and 
gave a product (2~) with sufficient volatility to allow 
accurate mass measurement of the molecular ion 
(C,,H,,O, =,) and several fragments. 

As final confirmation of the structure a series of 
decoupling experiments was carried out on methyl dider- 
roside tetra-acetate (2~) at 300 MHz, which allowed 
assignment of all the resonances. 

The question of the relative stereochemistry of dider- 
roside (2a) was fortunately solved by the very recent 
structure elucidation [ 181 of alpigenoside (2d), for which 
the stereochemistry has been defined by conversion to 
tetra-acetylkingiside (3), of known absolute configur- 
ation [ 171. Comparison of diderroside tetra-acetate 

COOMe 

R CH, 

20 R’= COOH, R’=MeCO, R‘=Gu 

2b R’ = COOH, R’ = r&CO, R’= Glu (AC)., 

2c R = COOMe, RL= MeCO, R’=Glu (AC )<I 

2d R = COOMe, R = H, Fi’=Glu 

COOMe 

0 

Me 0G~u (AC,, 

3 

methyl ester with penta-acetylalpigenoside by TLC and 
300 MHz NMR showed that diderroside is dcs-7-0- 
methyl-S-O-acetylalpigenoside. with all four secoiridoid 
asymmetric centres in the same relative configurations. 
Shortage of material prevented measurement of the 
optical rotation of methqldiderroside tetra-acetate which, 
by comparison with the measured rotation of penta- 
acetylalpigenoside [ 181. would confirm the absolute 
stereochemistry. However, it is highly improbable that 
diderroside has a different absolute stereochemistry from 
alpigenoside. 

EXPERIMENT AL 

Plant material was collected from a forest reserve on the 
Benin Ijebu-Ode road. Nlgerla and Identified by Mr. Daramola. 

senior plant collector of the Forestry Research Institute of 
Nigeria, This identification was confirmed by comparison with 

voucher specimens at the Institute’s herbarium. Herbarium 

specimens have been deposrted with the University of 

Manchester Museum. 

E.xtructron and trpurufion. The powdered stem bark (4 kg) was 

extracted with cold petrol (bp 4@ 60 . IO I.. 2 x 5 I.) for 48 hr each 

time. The combined residue (9.13 g) was extracted with CHCI, to 

give a sticky residue (33 g). The MeOH extract of the stem bark 

was a brown powder (370 g). The powdered heartwood (4 kg) was 

extracted only with cold MeOH (I 5 I., 3 x 6 1.) to give 2 17 g of a 

brown powder 
The petrol extract (6 g) was chromatographed on a Si gel 

column, eluting with petrol (bp 60 80 ) wirh mcreasing propor- 

tions of CHCI, to yield an alkane fraction (1.70 g). steryl esters 
(0.42 g), sterols (2.00 g)and fatty acids (0.33 g). The CHCI, extract 

(20 g) was extracted with petrol to gi\e 7.25 g of material similar 

to the petrol extract. The petrol insoluble material was further 

divided into H,O soluble (1.54 g) and H,O insoluble (7.85 g) 

material. The H,O-insoluble residue (2 g) was chromatographed 
on Si gel using petrol, petrol -CHCI, and CHCI,-MeOH to give 

(with 5 (‘(, MeOH in CHCI,) a mixture of quinovic acid and 3- 

oxoquinovic acid (340 mg). Elution with lo”,, MeOH m CHCI, 

gave 3-0-glucosyl-quinollc acid (90 mg). 
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This sample of diderroside tetra-acetate was treated with 

ethereal CH,N, to give the methyl ester as a gum; ‘H NMR 

(300 MHz, CDCI,): 67.41 (1H. s. H-3), 5.57 (IH, d. J = 6 Hz. H- 

l), 5.24 (IH, I, J = 9 Hz, H-3’), 5.12 (IH, I. J = 9 Hr. H-4’), 

5.1 (lH.m, H-8), 5.03 (1H. t. J = 9 Hz, H-2’). 4.95 (IH, d, J 
=7.5Hz,H-l’),4.28(1H.dd,J=4.5,12Hz.H-6a’).4.14(lH,dd. 
J = 2, 12 Hz, H-6b’), 3.72 (lH, m. H-5’), 3.67 (3H, .$. OMe). 3.62 

(3H, s, OMe), 3.26 (1H. m. H-5), 2.56 (1H. dd. J = 6, 16.5 Hz, H- 
6a), 2.49 (lH, dd. J = 7.5, 16.5 Hz, H-6b), 2.14, 2.06, 2.01, 1.98. 

(15H, 5s, S x COMe).2.1 (lH, m, H-9), 1.31 (3H,d, J = 6 Hz, H- 
10). These assignments were confirmed by decoupling H-5’. H-5, 

H-9and H-10. EIMS 70eV, rn:z (rel. int.): 587.1586 (O.l).calc. for 

C,,H,,O,,; 587.1583 [Ml’, 239.0913 (15.6), talc. for 

C,,H,,0,;239.0919[M -glucose tetra-acetate - MeCOOH] +. 
165.0556 (73.0). talc. for C,H,O,; 165.0554 [3-carbomethoxy-5- 

vinylpyrilium]+, 139.0396 (26.4). talc. for C,H-0,: 139.0395 [3- 

carbomethoxypyrilium] +. 

Comparison of methyl diderroside tetra-acetate with alpige- 

noside penta-acetate (300 MHz ‘H NMR, TLC) showed that the 

two were identical. 
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