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ABsmcr.-Frorn the stem heart-wood of Lophira fanceolata, two new nitrile glycoside 
esters, 1anceolinsAandB.have beenisolated. Bothstructures wereestablished from spectroscopic 
and chemical evidence. 

hpbira lanceolata Van Tiegh. ex Keay 
(Ochnaceae), commonly known as “kwet” 
by the Tikars and “mbantou” by the 
Bamouns, is widely distributed in the 
woody savannahs of Cameroon. Extracts 
of its stem bark found to show antiviral 
properties have been extensively studied 
to identify the chemical content. Several 
new bi- and tetraflavonoids, some ofwhich 
are potential antitumor agents, have also 
been reported (1-7). We have extended 
our investigations to the stem heart-wood 
of this plant. From an Me,CO extract, 
two new nitrileglycosideesters, lanceolins 
A and B, were obtained and their struc- 
tural elucidation is described in this re- 
port. 

Lanceolin A 117, was obtained as an 
amorphous white solid and analyzed for 
C,,H,,O,JN by hrms, implying a mo- 
lecular mass of 45 l and hence 10 unsat- 
urated sites for this compound. Its ir 
spectrum showed absorption bands typi- 
cal of one or more OH groups (3320 
cm-I), a CN functionality (22 15 cm-’), a 
conjugated ester carbonyl (1 7 18 cm-I), a 
conjugated double bond (1623 cm-’) 
and an aromatic ring (1602 and 1501 
cm-I). When boiled with HCI, 1 yielded 
HCN and a sugar that was identified as 
glucose, thus implying that it is a nitrile 
glucoside. 

Complete acetylation (Ac,O/pyri- 
dine) of 1 gave an amorphous solid 3, 

1 R=R,=H, R,=Bz 
2 R=R,=H, R,=Bz 
3 R=R,=Ac, R,=Bz 

with the molecular formula C36H37016N 
being established from hrms, and whose 
ir spectrum showed no residual OH ab- 
sorption, but had intense absorption bands 
for the CN function (2285 cm-’) and 
acetate carbonyls (1 748 cm-’). From the 
1D ‘H-nmr spectrum of 3, sharp singlet 
signals for six acetate groups at 6 2.07, 
2.03, 2.02, 2.01, 1.99, and 1.94 ppm 
were observed, clearly implying that 
lanceolin A had six OH groups, all trans- 
formed by acetylation to give 3. 

From 1D and 2D 300 MHz ‘H-nmr 
spectra of 1, the anomeric sugar proton 
appearedasadoubletat 4.47 ppm(J=7.9 
Hz), while signals of the other sugar 
protons were found between 3.22 and 
3.85 ppm (Table 1). Other substituents 
include a benzoyl group (6 8.12 [2H, 
ortho), 7.51 [2H, metal, and 7.62 I lH ,  
para)) and a trihydroxy methylene cyclo- 
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hexane partial structure with a vinyl ni- 
trile substituent. From the HMBC nmr 
spectrum of 1, correlations were noticed 
between the H-1 ’ of glucose and the C-8 
carbon ofthe methylene cyclohexane resi- 
due, establishing that the glucosidic bond 
is between C- 1 ’ and C-8. It also displayed 
correlations between the benzoyl carbo- 
nyl and the H-4 proton in the methylene 
cyclohexane residue leading to structure 
1 for lanceolin A, and to 3, for its totally 
acetylated derivative. 

The relative stereochemistry of the 
protons of the cyclohexane ring of 1 was 
deduced from their mutual coupling con- 
stants. A large coupling constant of 10.2 
Hz found between H-4 and H-5 is in- 
dicative of their transdiaxial disposition 
in a chair conformation of the cyclohex- 
ane ring, while the small value of 2.3 Hz 
observed between H-5 and H-6 implies 
that they are cis and that H-6 is equato- 
rial. This was confirmed by the fact that 
H-6 shows two weak couplings (3.2 and 
3.2 Hz) with both methylene protons, H- 
7, and H-7,. Because H-8 equally shows 
weak couplings (3.2 and 3.0 Hz) with H- 
7, and H-7,, it follows that H-8 also is 
equatorial. 

Lanceolin B fa}, was shown to be an 
isomer of 1, since both have the same 
molecular formula C,,H,,O,,N from 
hrms. Their ir spectra were very similar, 
both showing absorptions for OH (3218 
cm-I), CN (2212 cm-l), conjugated aro- 
matic ester carbonyl (1715 cm-I), and 
aromatic functions, and their nmr spectra 
(1D and 2D) presented signals for the 
same proton systems, but with some 
chemical shift differences (Table 1). 
Consequently, in 2, signals defining par- 
tial structures of glucosyl, benzoyl, and 
vinyl cyano methylene cyclohexyl groups 
were identified as in 1. A careful exami- 
nation of the HMBC nmr spectrum of 
lanceolin B showed that in the methylene 
cyclohexane residue, its H-8 proton had 
correlations with the C-1 carbon of glu- 
cose while its C-6 carbon was correlated 
with the benzoyl carbonyl leading to 

structure 2 for lanceolin B. Analysis of 
the coupling constants of the protons of 
the methylene cyclohexane ring in 2 re- 
veals the same stereochemistry as in 1. 

Further confirmation that 1 and 2 
possess the same carbon skeleton came 
from a comparative C-nmr study of 
menisdaurin 147, lanceolin A [l], its 
acetate 131, and lanceolin B 121. Chemi- 
cal shifts of corresponding protons in 1, 
2, and 3 are approximately the same 
while the main difference observed be- 
tween either l or 2 and 4, concerns the C- 
4 and C-5 carbons, which accommodate 
a double bond in 4, and vicinal dihydroxy 
groups in 1 and 2. In 3, carbons of the 
methyl groups ofthe six acetate functions 
appear at 21.1, 20.9, 20.6, 20.6, 20.6, 
and 20.5 ppm, with the carbonyls afTord- 
ing signals at 6 183.8, 170.2, 170.1, 
169.8, 169.4, and 165.6 ppm (Table 1). 

Biosynthetically, it is possible that 1 
and 2 may have been derived from 4 by a 
natural trans dihydroxylation at C-4 and 
C-5 followed by subsequent esterifica- 
tion by benzoic acid either with the C-4 
hydroxyl to give lanceolin A 117 or with 
the C-6 hydroxyl to give lanceolin B fa]. 

Murakami et a/. (8) have recently 
described four similar compounds, 
namely, lophirosides A, B, C and D, 
isolated from the MeOH extract of the 
stem bark of the sister species, Lopbira 
aiata. These compounds differ from 1 
and 2 in that they are diesters, while 
lanceolins A and B are monoesters. 

EXPERIMENTAL 

13 

GENERAL EXPERIMENTAL PROCEDURES.- 
Mps are uncorrected and were taken on a Kofler 
apparatus. Nrnr spectra (‘H and I3C) were deter- 

4 
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mined on a Bruker 300.13 MHz spectrometer 
with samples dissolved in Me,CO-d,. Fabms were 
obtained using aVG MMZ-AB-HF spectrometer. 

PLANT mmm-Lupb i ra  lancedata stem 
wood was harvested from Balamba in central 

Journal of Natural Products [vol. 57, No. 7 

Cameroon in February 1990, and a voucher speci- 
men was deposited in the National Herbarium at 
YaoundC, Cameroon. 

EXTRACTION AND 1SOLATION.The stem 
wood of Lupbira lanceaka was fint chopped into 
small pieces, airdried, and finally reduced toa fine 
powder (12 kg) that was extracted mechanically 
with cold Me,CO. Evaporation of solvent gave a 
brownish gum (180 g) that was chromatographed 
over Si gel (500  g, 0.2-0.5 mm) with a gradient 
mixture of CH,CI, and MeOH. The fractions 
collected were grouped into four major fractions 
F,, F,, F,, and F, after tlc analysis on Si gel plates 
[eluent: CH,CI,-MeOH (1O: l )  and (5:l)l. 

Fraction F, (4 g) was the major fraction and 
served as starting material for further separation. 
This fraction was separated into six smaller frac- 
tions (F&, F,,, F,, F,, F,, and F4d by gel perme- 
ation chromatography over Sephadex LH-20. A 
repeat of this procedure on F,, gave three further 
subfractions (F6', F4b2, and F,,,). The middle frac- 

F4,,<, and F,,, using Sephadex LH20 (MeOH). 
Repeated prep. tlc of fraction F,,, (1.8 g) on Si gel 
plates with theeluent mixture ofn-BuOH-AcOH- 
H20-EtOAc(3:1:1:10)gavetwopurecornpounds, 
lanceolins A 111, (25 mg) and B 121 (15 mg). 

tion F,,, Was further fractionated into F4bhr  F,bzb, 

LANCEOLIN A [ l } . ~ z l H z 5 0 1 ~ ,  white 
amorphous solid; hrfabms m/z [M-Hl- calcd 
450.1380,found450.1362; i ru  max(KBr) 3320, 
2215,1718,1623,1602,and 1505cm-';'Hnmr 
(300 MHz) and I3C nmr (75 MHz), see Table 1 .  

ACETYLATION OF LANCEOLIN A 111.- 
Lanceolin A (10 mg) was dissolved in pyridine (2 
ml) in a 5-ml round-bottomed Bask, and Ac,O (5 
ml) was added. The flask was well corked and left 
intheovenat 50°forfourh,afterwhich thesolvent 
was removed under vacuum and the powder ob- 
tained purified over Sephadex LH-20 with MeOH 
as eluent to give lancmlin A hem-acetate 131, 
C,6H3,0,6N, 6 rng; ir Y max (KBr) 2865,2285, 

1715, 1748, 1625 cm-'; hrfabms m/z (M-H)- 
calcd 618.2001, found 618.2012, 'H nmr (300 
MHz) and I3C nmr (75 MHz), see Table 1. 

LANCEOLJN B [ ~ ] . ~ ~ ~ H ~ ~ O & I ,  whiteamor- 
phoussolid; Mabrns m/z (M-H)- calcd450.1380, 
found 450.1372; ir u max (KBr) 3218, 2212, 
1715,1621,1601, and 1500  cm-'; 'H nmr (300 
MHz)and"Cnmr(75MHz),seeTable 1;cimsmlz 
452 (M+H)+, eirns ( l l O o ,  70 eV), m/z 289 (1001, 
271 (la), 198 (32), 185 (23), 180 (65), 167 (36), 
138 (lo), 120 (12), 105 (37). 
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