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Laportoside A (1), a new cerebroside, and a new ceramide named laportomide A (2), have been
isolated from Laportea ovalifolia. Their structures were determined by comprehensive analyses of
their 1D, 2D NMR, and HREIMS spectral data. The remaining two known compounds were identified
as β -sitosterol acetate, and β -sitosterol glucopyranoside.
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Introduction

The genus Laportea (Urticaceae) comprises 25
species coming from tropical areas. Five of them
are present in Cameroon, including Laportea ovalifo-
lia [1], which is common in tropical Africa, especially
Senegal, Angola and East Africa [2]. Laportea ovali-
folia is commonly found growing in the swampy area
of Cameroon, in both the dry and rainy seasons [1].
A decoction of the leaves of this plant is used in tra-
ditional medicine for the treatment of bacterial infec-
tions, headaches, and dysentery [1]. It is also used to
cure urinary infections, pneumonia, female infertility
and to solve central nervous system disorders [3]. Re-
cent pharmacological investigations in Cameroon have
shown that the methanol/methylene chloride extract of
this species possesses antidiabetic and hypolipidaemic
activities [4]. As part of our systematic search for
new bioactive lead structures from African medicinal
plants, one new cerebroside, laportoside A (1), and la-
portomide A (2), a new ceramide, together with two
known compounds identified as β -sitosterol acetate
and β -sitosterol glucopyranoside, have been isolated
from Laportea ovalifolia. Ceramides and cerebrosides
are biologically important classes of compounds. For
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some more recently recognized biological activities
see preceding papers [5 – 8].

Results and Discussion

Dried and powdered leaves of L. ovalifolia were
extracted with a 1 : 1 mixture of CH2Cl2/MeOH at
r. t. The residue obtained after evaporation of the sol-
vent was fractionated between n-hexane and water, fol-
lowed by conventional purification procedures of the
n-hexane extract, and resulting in the isolation of four
constituents, including one new cerebroside (1) and
one new ceramide (2) and the known compounds β -
sitosterol acetate and β -sitosterol glucopyranoside.

Laportoside A (1) was assigned the molecular for-
mula C48H93NO10 on the basis of ESI-TOF at m/z =
844.6839 [M+H]+ and 1H and 13C NMR spectral
analyses (see Experimental Section). An IR absorp-
tion band at 3410 cm−1 indicated the presence of hy-
droxyl groups. The typical IR absorptions at 1630 and
1530 cm−1 suggested an amide linkage, which was
confirmed by a nitrogen-attached carbon signal at δ =
49.9 and a carbonyl signal at δ = 177.7 in the 13C NMR
spectrum. The 1H NMR spectrum in [D6]DMSO (see
Experimental Section) exhibited a doublet at δ = 7.51
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Fig. 1. Structures of laportoside
A (1) (top) and laportomide A
(2) (bottom).

(J = 8.8 Hz) due to an NH proton, a broad singlet at
δ = 1.27 (methylene protons), a triplet at δ = 0.84 (two
terminal methyls), an anomeric proton at δ = 4.12 (J =
8.0 Hz), and carbinol protons appearing as multiplets
between δ = 4.12 and 3.03, suggesting a cerebroside
structure [9]. The 1H NMR spectrum also showed two
olefinic proton signals at δ = 5.32 (m, 13-H) and 5.34
(m, 12-H), attributable to the presence of one disub-
stituted double bond. The trans (E) configuration of
the double bond was evidenced by the chemical shifts
of the carbons next to the double bond at δ = 32.8
(C-11) and 32.5 (C-14) in 1 [10]. The chemical shifts
for carbon signals of cis (Z) double bonds are usually
in the range of δ = 27 – 28 [5, 10 – 12]. The amino al-
cohol fragment was identified as a sphingosine unit by
the characteristic signals that appeared in the 1H and
13C NMR spectra [9]. In the 13C NMR spectrum, the
carbon resonances appeared at δ = 61.0 (CH2), 69.9
(CH), 73.4 (CH), 76.4 (CH), 76.8 (CH), and 103.4
(CH), revealing the presence of a β -glucopyranoside.
The anomeric proton at δ = 4.12 (d, J = 8.0 Hz) cor-
related to the carbon signal at δ = 103.4 in the HMQC
spectrum, further confirming the β -configuration of
the glucoside unit and the α-orientation of the pro-
ton in the glucose moiety. The conclusion was also
confirmed by EIMS which showed a prominent peak
at m/z = 681.2 due to the elimination of the gluco-
syl moiety. Besides the methine signals for the glu-
cose unit, the 1H NMR spectrum of 1 also showed
three other methine signals at δ = 3.32 (m, CHOH),
3.37 (m, CHOH), 3.84 (m, CHOH), 70.5 (CHOH),
70.9 (CHOH), and 74.0 (CHOH) in the 13C NMR
spectrum. The above data suggested the presence of
three hydroxyl groups in the ceramide skeleton of 1
(Fig. 1).

The length of the fatty acid chain was determined
by EIMS, which showed significant fragment ion
peaks at m/z = 283 [CH3(CH2)15CHOHCO]+, 298
[CH3(CH2)15CHOHCONH]+, and 517 [CH3(CH2)15-
CH(OH)C(OH)=NC(=CH2)CH2OC6H11O5]+. The
length of the long chain base was determined
by the characteristic ions at m/z = 504 [M–CH3-
(CH2)17(CH)2(CHOH)2]+, 339 [CH3(CH2)17(CH)2-
(CHOH)2]+ and 545 [CH3(CH2)17(CH)2(CHOH)2-
CHCH2C6H11O6]+ in the EIMS [12 – 19]. This also
confirmed the position of the double bond in the
long chain base. The typical fragment ion at m/z =
541 was formed by elimination of decene from that
at m/z = 681.2 through McLafferty rearrangement
[9, 19], further confirming the position of the double
bond in the long chain base. Its structure could be
established through characteristic fragment ions in the
EIMS (Fig. 2).

Cross peaks in the 1H-1H COSY spectrum were
observed between an amide proton (δ = 7.51) and
2-H methine (δ = 4.08), which, in turn, was coupled
to three protons at δ = 3.80 (1a-H), δ = 3.32 (3-H),
and δ = 3.62 (1b-H). Furthermore, 3-H (δ = 3.32)
showed correlations with 2-H (δ = 4.08) and with
4-H (δ = 3.37). No cross peaks were observed of the
signal at 3.84 to any downfield proton signals, but
in the HMBC spectrum it showed strong correlation
to C-1′ (δ = 173.7). This suggested that the fourth
hydroxyl group is present at C-2′ of the fatty acid
chain. The positions of the three hydroxyl groups
in the long chain base were further confirmed by
the mass fragmentation pattern (Fig. 2) as well as
by the HMBC correlations (Fig. 3). Thus the long
chain base and fatty acid of 1 must be 1-O-β -D-glu-
copyranosyl-2-amino-12-tetracosene-1,3,4-triol and
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Fig. 2. Mass fragmentation pat-
tern of compounds 1 and 2.

Fig. 3. 1H-1H COSY and
HMBC correlations for 1
and 2.

2-hydroxyoctadecanoic acid, respectively. On the basis
of this evidence, the structure of 1 was determined to
be 1-O-β -D-glucopyranosyl-3,4-dihydroxy-2-octadec-
anoyl-2-(2′-hydroxyoctadecanoylamino)-12E-tetra-
cosene. The configuration at the chiral centers at C-2,
C-2′, C-3, and C-4 could not be established without
chemical transformations which would require much
more material [19]. We have named the compound
laportoside A after the producing organism, Laportea
ovalifolia.

Laportomide A (2) was obtained as a colorless pow-
der, m. p. 119 ◦C, and was assigned the molecular for-
mula C42H83NO5 on the basis of HREIMS. The IR
spectrum presented bands at 1620 and 1540 cm−1 due
to the amide group. The 1H NMR spectrum (in C5D5N,
see Experimental Section) showed five characteristic
signals of protons geminal to hydroxyl groups at δ =
4.66 (m, 2′-H), 4.54 (dd, J = 5.0, 10.0, 1a-H), 4.46
(dd, J = 5.0, 10.0, 1b-H), 4.38 (m, 3-H), and 4.32
(m, 4-H), further supported by the absorption band
at 3610 cm−1 for hydroxyl group(s) in the IR spec-
trum. A sixth signal was present at δ = 5.11 (m,
2-H), identified as a methine proton vicinal to the
nitrogen atom of the amide group and further con-
firmed by an amide carbonyl signal at δ = 176.5 in
the 13C NMR spectrum. Compound 2 also showed
two olefinic protons [δ = 5.55 (dt, J = 16.0, 6.0 Hz,
10-H) and 5.48 (dt, J = 16.0, 6.0 Hz, 11-H)], two ter-
minal methyls at δ = 0.86, and methylenes at δ =

1.29 (br. s, CH2 chain). The geometry of the C10/C11
alkene bond was trans, as evidenced by the large
vicinal coupling constant (J10−11 = 16.0 Hz). The
13C NMR spectrum showed four methines at δ =
78.1 (CHOH), 74.3 (CHOH), 73.7 (CHOH), and 54.2
(CHNH) and a methylene group at δ = 63.3 (CH2OH).
The length of the fatty acid chain was determined by
EIMS, which showed significant fragment ion peaks
at m/z = 283 [CH3(CH2)17CH(OH)CO]+, 326 [CH3-
(CH2)17CH(OH)CONH]+, and 383 [CH3(CH2)17CH-
(OH)C(OH)=NC(=CH2)CH2OH]+. The length of the
long chain base was determined by the characteristic
ions at m/z = 370 [M–CH3(CH2)14(CH)2(CHOH)2]+,
311 [CH3(CH2)14(CH)2(CHOH)2]+ and 328 [CH3-
(CH2)14(CH)2(CHOH)2OH]+ in the EIMS [12 – 19].
This also confirmed the position of the double bond in
the long chain base. The typical fragment ion at m/z =
541 was formed by elimination of decene from [M]+

through McLafferty rearrangement [9, 19]. The posi-
tions of the hydroxyl groups at C-3 and C-4 were as-
certained by the mass fragmentation pattern (Fig. 2)
and especially by the 1H-1H COSY and HMBC spec-
tra (Fig. 3), which are similar to those of compound 1.
Thus the long chain base and fatty acid of 2 must
be 2-amino-10-docosene-1,3,4-triol and 2-hydroxyico-
sanoic acid, respectively. Thus the structure of laporto-
mide A (2) was determined to be 1,3,4-trihydroxy-2-
(2’-hydroxyicosanoylamino)-10E-docosene. The con-
figurations at the chiral centers C-2, C-2′, C-3, and C-4
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could not be established without chemical transforma-
tions which would require much more material [19].

Experimental Section
General

1H, 2D 1H-1H COSY, 13C, 2D HMQC and HMBC spectra
were recorded with a Bruker Avance 500 MHz spectrometer.
Chemical shifts are referenced to internal TMS (δ = 0) and
coupling constants J are reported in Hz. Optical spectra were
recorded with a NICOLET 510P FT-IR spectrometer, a UV-
2101PC spectrometer, and Perkin-Elmer 241 polarimeter.

Plant material

The leaves of Laportea ovalifolia (Urticaceae) were col-
lected at Mvolye, neighbourhood of Yaounde, Cameroon, in
September 2003, and identified by Dr. Louis Zapfack (plant
taxonomist), Department of Biology and Physiology, Uni-
versity of Yaounde I, Cameroon. A voucher specimen (Nr.
50623/HNC) has been deposited at the National Herbarium,
Yaounde, Cameroon.

Extraction and isolation

Dried and powdered leaves (3.0 kg) of L. ovalifolia were
extracted with a 1 : 1 mixture of CH2Cl2/MeOH at r. t. for
48 h and then filtered. The filtrate was concentrated under
vacuum to give 160 g of crude residue. The crude extract
was suspended in water and extracted with n-hexane and
EtOAc to yield an n-hexane and an ethyl acetate fraction.
The mixture of n-hexane and ethyl acetate fractions (90 g)
was then subjected to column chromatography (silica gel,
n-hexane, n-hexane-EtOAc, EtOAc and EtOAc-MeOH, in
order of increasing polarity) yielding 15 fractions. Fraction
F10 was eluted with a mixture of MeOH-EtOAc (0.5 : 9.5)
yielding laportoside A (1) (10.1 mg). Column fraction F8 [n-
hexane-EtOAc (6 : 4)] was similarly subjected to a CC, yield-
ing laportomide A (2) (10.4 mg). Finally fraction F9 gave β -
sitosterol glucopyranoside (10.2 mg) on subjecting it to CC
using n-hexane-EtOAc (2 : 8).

Laportoside A (1)

Colorless powder, m. p. 187 ◦C. – [α]20
D = +15.21 (c =

0.91, CHCl3 + MeOH). – IR (CHCl3 + MeOH): νmax =
3410, 2940, 2870, 1630, 1533, 1297 cm−1. – 1H NMR
(500 MHz, [D6]DMSO): δ = 0.84 (t, J = 6.5 Hz, 6 H, 18′-H,

24-H), 1.23 (s, 7-10-H, 16-21-H, 4′-16′-H), 1.46 (m, 1 H,
3b′-H), 1.47 (m, 2 H, 4′-H), 1.57 (m, 1 H, 3a′-H), 1.91 (m,
4 H, 11-H, 14-H), 2.92 (m, 1 H, 2′′-H), 3.03 (m, 1 H, 4′′-H),
3.06 (m, 1 H, 5′′-H), 3.12 (m, 1 H, 3′′-H), 3.32 (m, 1 H, 3-H),
3.37 (m, 1 H, 4-H), 3.42 (dd, J = 4.0, 11.5 Hz, 1H, 6b′′-H),
3.62 (dd, J = 4.0, 10.0 Hz, 1H, 1a-H), 3.65 (dd, J = 6.0,
11.5 Hz, 1H, 6a′′-H), 3.80 (dd, J = 4.0, 10.0 Hz, 1H, 1a-H),
3.84 (m, 1 H, 2′-H), 4.08 (m, 1 H, 2-H), 4.12 (d, J = 8.0 Hz,
1 H, 1′′-H), 5.32 (m, 1H, 13-H), 5.34 (m, 1 H, 12-H), 7.51 (d,
J = 8.8 Hz, 1 H, NH). – 13C NMR (125 MHz, [D6]DMSO):
δ = 13.9 (C-18′, C-24), 22.0 (C-15), 24.5 (C-17′, C-23),
28.6 (C-16′), 29.5 (C-7-10, 15-21, C-4′-15′), 32.0 (C-6),
32.3 (C-5), 32.8 (C-11), 32.5 (C-14), 34.3 (C-3′), 49.9 (C-2),
61.0 (C-6′′), 68.9 (C-1), 69.9 (C-4′′), 70.5 (C-3), 70.9 (C-2′),
73.4 (C-2′′), 74.0 (C-4), 76.4 (C-3′′), 76.8 (C-5′′), 103.4
(C-1′′), 129.6 (C-12), 130.2 (C-11), 173.7 (C-1′). – HRMS
(ESI-TOF): m/z = 844.6839 [M+H]+ (calcd. 844.6852 for
C48H93NO10 + H). EIMS data and important, 1H-1H COSY
and HMBC correlations are illustrated in Fig. 3.

Laportomide A (2)

Colorless powder, m. p. 119 ◦C. – [α]20
D = +8.17 (c =

0.04, CHCl3 + MeOH). – IR (CHCl3 + MeOH): νmax =
3610, 2940, 2860, 1640, 1297 cm−1. – 1H NMR (500 MHz,
C5D5N): δ = 0.86 (t, J = 6.5 Hz, 6H, 20′-H, 22-H), 1.29 (s,
7-8-H, 14-19-H, 4′-18′-H), 1.40 (m, 2H, 21-H), 1.71 (m, 2H,
4′-H), 1.74 (m, 2H, 7-H), 1.95 – 2.01 (m, 4H, 9-H, 12-H),
2.05 (m, 2H, 5-H), 2.10 (m, 3′-H), 4.32 (m, 1H, 4-H), 4.38
(m, 1H, 3-H), 4.46 (dd, J = 5.0, 10.0 Hz, 1H, 1b-H), 4.54
(dd, J = 5.0, 10.0 Hz, 1H, 1a-H), 4.66 (m, 1H, 2′-H), 5.11
(m, 1H, 2-H), 5.48 (dt, J = 6.0, 16.0 Hz, 1H, 21-H), 5.55
(dt, J = 6.0, 16.0 Hz, 1H, 20-H), 7.06 (s, 1H, OH), 7.37 (s,
1H, OH), 7.39 (s, 1H, OH), 7.63 (s, 1H, OH), 8.58 (d, J =
8.0 Hz, 1H, NH). – 13C NMR (125 MHz, C5D5N): δ = 15.5
(C-20′, C-22), 24.1 (C-21, C-19′, C-24), 27.9 (C-18′), 30.8
(C-8, C-14-19, C-4′-18′), 31.5 (C-7), 32.2 (C-9, C-12), 33.3
(C-6), 34.2 (C-5), 34.5 (C-3′), 54.2 (C-2), 63.3 (C-1), 73.7
(C-2′), 74.3 (C-4), 78.1 (C-3), 129.9 (C-11), 132.0 (C-10),
176.5 (C-1′). – HREIMS: m/z = 681.6252 (calcd. 681.6267
for C42H83NO5). – EIMS data and important, 1H-1H COSY
and HMBC correlations are illustrated in Fig. 3.
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A. Sofowora, V. Tamzé, C. K. Virmum, Traditional
medicine and pharmacopoeia. Contribution of Ethnob-
otanical and Floristic Studies in Cameroon, Centre
National de Production de Manuels Scolaires, Porto-
Novo, Benin, 1996, pp. 423 – 464.

[4] C. E. N. Momo, J. E. Oben, D. Tazoo, E. Dongo, Ann.
Tropical Med. and Parasitol. 2006, 100, 69 – 74.

[5] K. O. Eyong, K. Krohn, H. Hussain, G. N. Folefoc,
A. E. Nkengfack, B. Schulz, Q. Hu, Chem. Pharm.
Bull. 2005, 53, 616 – 619.

[6] M. Y. Bouberte, K. Krohn, H. Hussain, E. Dongo,
B. Schulz, Q. Hu, Nat. Prod. Rep. 2006, 20, 842 – 849.

[7] M. Y. Bouberte, K. Krohn, H. Hussain, E. Dongo,
B. Schulz, Q. Hu, Z. Naturforsch. 2006, 61b, 78 – 82.

[8] R. S. Miemanang, K. Krohn, H. Hussain, E. Dongo,
Z. Naturforsch. 2006, 61b 1123 – 1127.

[9] G. R. Pettit, Y. Tang, J. C. Knight, J. Nat. Prod. 2005,
68, 974 – 978.

[10] N. Fusetani, K. Yasumuro, S. Matsunaga, Tetrahedron
Lett. 1989, 30, 6891 – 6894.

[11] P. Tuntiwachwuttikul, Y. Pootaeng-on, P. Phansa, W. C.
Taylor, Chem. Pharm. Bull. 2004, 52, 27 – 32.

[12] T. Yaoita, R. Kakuda, K. Machida, M. Kikuch, Chem.
Pharm. Bull. 2002, 50, 681 – 684.

[13] K. O. Eyong, K. Krohn, H. Hussain, G. N. Folefoc,
A. E. Nkengfack, B. Schulz, Q. Hu, Chem. Pharm.
Bull. 2005, 53, 616 – 619.

[14] V. U. Ahmad, J. Hussain, H. Hussain, U. Farooq,
E. Akber, S. A. Nawaz, M. I. Choudhary, Z. Natur-
forsch. 2004, 59b, 329 – 333.

[15] N. Mukhtar, K. Iqbal, I. Anis, A. Malik, Phytochem-
istry 2002, 61, 1005 – 1008.

[16] K. Raith, R. H. H. Neubert, Rapid Commun. Mass
Spectrom. 1998, 12, 935 – 938.

[17] M. Inagaki, R. Isobe, Y. Kawano, T. Miyamoto, T. Ko-
mori, R. Higuchi, Eur. J. Org. Chem. 1998, 129 – 131.

[18] K. Chebanne, M. Guyot, Tetrahedron Lett. 1986, 27,
1495 – 1496.

[19] L. D. Konga, Z. Abliz, Z. X. Zhou, L. J. Li, C. H. K.
Cheng, R. X. Tan, Phytochemistry 2001, 58, 645 – 651.


