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Abstract—Two new triterpenoids have been isolated from the fresh, uncrushed leaves of Nerium oleander and
their structures elucidated as 3p,27-dibydroxy-urs-18-en-13,28-olide and 3p,22¢,28-trihydroxy-25-nor-lup-1
(10),20(29)-dien-2-one. Elucidation of the structures was based on spectroscopic methods including one-
dimensional and two-dimensional NMR (COSY-45, NOESY and J-resolved). Copyright © 1996 Elsevier Science
Ltd

INTRODUCTION and one by a C=C. These features suggested that the

. ini toms are present as hydroxyl
Nerium oleander L. (Syn. N. odorum Soland; N. femaining oyiygen a
indicum Mill) commoniy known as ‘kaner’, is a native ﬁroipl)s. dThte)l tH I;I\;HESPJCC_U;TZ(TTTS% shotw'etc)i ta
of the Indo-Pakistan subcontinent, widely distributed in ouble doublet at " (/=114 and 4.8 Hy) attribut-
the Mediterranean region and sub-tropical Asia, and is able to the p.roton g.emmal .to the. hydroxyl group pla(':ed
also cultivated elsewhere [1-5]. It is a poisonous plant, at C-3 on biogenetic cgnsndervauon [20]. The coupling
used with caution medicinally from South China to constants and the chemical shifts [21) of H-3 favoured
South-East India. Recent investigations on this plant glc?’ B ﬁner)x&tf}r;dgquato?al) Off:;le hy:r oxy; gt;rou&g
have revealed the presence of several glycosides, -0 he spectrum urther stowed two

triterpenes and straight chain compounds [6-12]. Sev- doublets at §3.73 and 3.55 each with a geminal

eral triterpenoids have previously been reported by this cpuplmg of 11.0 Hz, 1nd.1catm.g 2 methyl.ene carbon
. . . . . linked to an oxygen function. Six methyl signals were
group, namely kaneric acid [13], nericoumaric acid,

. 1 .
isoneriucoumaric acid [14], oleanderol [15], oleanderen also observed in the H NMR spectrum, five as singlets

[16], kanerodione, oleanderolic acid [17], kanerin, at 5188, 0.99, 0.97, 0.94 and 0.78 and one as a

12,13-dihydroursolic acid [18) and kanerocin [19). We ~doublet at 8 1.05 (/=7.1 Hz). These data indicated
. . . that compound 1 belonged to the ursane series of
now report on the isolation of two new pentacyclic

X L. . . triterpenes, with two methyls functionalized, one in-
triterpenes, neriumin and neriuminin, characterized

respectively as 38,27-dihydroxy-urs-18-en-13, 28-olide volved in the lactorlle ring and the other forming a
. . hydroxymethy] function. The hydroxyl group placed at
(1) and 38,22a,28-trihydroxy-lup-1 (10), 20 (29)-dien-
2-one (2). C-3 was further supported by mass spectral fragment a
which showed that one hydroxyl group is located in
ring A/B. Conversely, this fragment and fragments b
and ¢ (see 1) exemplified the lactone ring and the
remaining hydroxyl groups in rings C/D. The lactone
The HREI-mass spectrum of neriumin (1) showed ring between C-13 and C-28, and the hydroxyl group at
the [M]" peak at m/z 470.3374 corresponding to the
formula C, H,,O,. Its triterpenoidal nature was indi- Table 1. 'H NMR chemical shifts and coupling constants [5

RESULTS AND DISCUSSION

cated by the molecular formula, the presence of six (ppm) in CDCl, (500 MHz)} of compound 1
methyl signals in the "H NMR spectrum and the other HA 318 dd (J = 114,48 Hz)
spectral data discussed below. The IR spectrum showed H,-23 0.94% s
absorptions suggesting the presence of a five-membered H,-24 0.97* 5
lactone ring (1760 cm™') and double bonds (1570 H,-25 0.99+* s
em™'). The molecular formula showed eight double H,-26 0.78* 5
bond equivalents, five of which were accounted for by H-27a 3.55 d(/=110Hz)
the pentacyclic ring nucleus, two by the lactone ring H-27b 3.73 d(J=110Hz)
H,-29 1.88 5
H,-30 1.05 d(J=17.1Hz)
*Author to whom correspondence should be addressed. *Assignments may be interchanged.
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m/z 189.1593

»m/z 249.1533(c)

HO

+H

C-27 were supported by the NOESY interaction be-
tween H-27a and H-27b with H-30. Finally, the tetra-
substituted double bond was placed at C-18 since the
'"H NMR spectrum did not show any olefinic proton
and instead showed a downfield methyl singlet (& 1.88).
In the light of these observations, the structure of
compound 1 has been established as 38,27-dihydroxy-
urs-18-en-13,28-olide. The '’C NMR data (Table 2) are
consistent with the structure. The assigments of these
shifts are based on comparison with those of similar
compounds [22-26].

Neriuminin (2) was assigned the molecular formula
C,;H,,0, (HR-mass spectrometry, [M] =m/z
456.3239). The UV spectrum exhibited absorptions at
237.2, 2134 and 202.2 nm while the IR spectrum
contained bands at 3300 (OH), 2900 (C-H), 1660
(conjugated C=0), 1600 (C=C) and 1140 cm~' (C-0).
The 'H NMR spectrum (Table 3) showed five methyl

»m/z 263.1652(b)

Table 2. °C NMR spectral data of compounds 1 and 2 (in
CDCl,, TMS as int. standard)

C 1 2 C 1 2
1 37.7 125.0 16 25.7 25.6
2 213 203.0 17 48.2 50.8
3 78.9 82.0 18 136.7 47.8
4 38.8 48.0 19 N.O. 49.1
5 55.2 425 20 37.1 150.2
6 18.2 18.5 21 30.7 40.8
7 33.1 325 22 31.4 755
8 38.1 413 23 28.1 29.2
9 47.6 43.0 24 15.5 15.8
10 36.4 165.0 25 16.1 -
11 23.8 20.5 26 17.1 16.2
12 28.1 25.5 27 62.5 14.9
13 88.1 26.8 28 178.9 65.5
14 46.8 420 29 195 109.5
15 26.7 26.8 30 20.7 19.5

N.O.: not observed.

m/z 41.0370(m)

m/z 300.2021 (f)e—=21

m/z 244.1827

m/z 207.1378(e)=

m/z 69.0632())
m/z 79.0558(k)
) ‘n - O
«__"OH 1/ 97.0649() %
CH,0H m/2105.0673()
miz 123.0853(h) — 2204
m/z 137.0890(n)
- }{20
m/z 119.0673(0)

B ez 246.1747(c)

|
m/z 244.1827(d)
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Table 3. 'H NMR chemical shifts and coupling constants of

compound 2
H-1 5.73 s
H-3 4,02 s
H-5 1.55 dd (J = 10.0,3.0 Hz)
H-19 2.96 m
H-22 3.11 dd (J=11.5,49 Hz)
H,-23 0.93* s
H,-24 0.82% s
H,-26 0.98* K]
H,-27 1.15% s
H-28a 3.55 d(J =98 Hz)
H-28b 3.50 d(J=95Hz)
H-29a 4.68 m
H-29b 4.54 m
H,-30 1.67 s

Coupling constants were calculated from 'H NMR and
two-dimensional J-resolved spectra.

*Assignments may be interchanged within a vertical col-
umn.

singlets at 8 0.93, 0.82, 0.98, 1.15 (H-23, H-24, H-26,
H-27) and 1.67 (H-30). The signal at & 1.67 appeared
as a broad singlet which along with the two one-proton
multiplets at 5 4.68 (H-29a) and 4.54 (H-29b) indicated
an isopropylene group in a lupane type skeleton [27].
The molecular formula of compound 2 showed that it is
a nor-triterpenoid. Two one-proton mutually coupled
(COSY-45) doublets at § 3.55 (J,., =9.8 Hz, H-28 a)
and 63.50 (J,,,, =9.8 Hz, H-28b) in the 'H NMR
spectrum and clearly identified in the two-dimensional
J-resolved spectrum established the presence of an
hydroxymethyl group. The fragments e-j (see 2)
showed that the methylene carbon bearing the hydroxyl
group is C-28 while another hydroxyl group is at C-22
(643.11, dd, J=115 and 49 Hz), and that the
remaining two oxygens are in ring A/B. An interaction
between the protons at & 3.11 (H-22) and & 2.96
(H-19) in the NOESY plot demonstrated that these lie
in one plane, i.e. B, and hence the hydroxyl group at
C-22 is a. One oxygen was placed at C-3 as a hydroxy!
group on biogenetic grounds [20] and the chemical shift
and singlet of H-3 demonstrated that the carbonyl group
is at C-2 conjugated with a C=C at C-1 (C-10) since
H-1 appeared as a singlet at 8 5.73. This was sub-
stantiated by the fragment a at m/z 113.0636
(C,H,0,). In the NOESY plot an interaction was
observed between H-3 and H-5 o at & 1.55 (dd,
J=10.0, 3.0 Hz) displaying the B-orientation of the
hydroxyl group at C-3. In the light of these data, the
structure of 2 has been determined as 38,22a-28-
trihydroxy-25-nor-lup-1(10),20(29)-dien-2-one ~ which
was substantiated by various mass fragments (see 2)
and "*C NMR assignments (Table 2) which were made
through comparison with those of compounds having
similar structures [28, 29).

EXPERIMENTAL

General. UV: MeOH; IR: CHCL,; EIMS: 70 &V,
HRMS: 70 &V. '"H NMR. 500 MHz with CDCl, as

solvent and spectra referenced to residual solvent
signals. >C NMR: 125 MHz for compound 1 and 100
MHz for compound 2 with CDCl, as solvent. Un-
ambiguous assignment of proton chemical shifts of
structure 2 were made through COSY-45 and NOESY
expts. TLC: silica gel PF,,,. Flash CC: silica gel 9385.
The leaves of N. oleander were collected from the
Karachi region and were identified by Dr S. I. Ali,
Department of Botany, University of Karachi. A vou-
cher specimen (No. 1-1) has been deposited in the
Herbarium of the Botany Department, University of
Karachi.

Extraction and isolation. Fresh and uncrushed leaves
(40 kg) were extracted with MeOH at room temp. The
concentrated syrupy residue obtained on removal of the
solvent from the combined extracts under red. pres. was
shaken out with EtOAc and H,O. The EtOAc layer was
extracted with 4% aq. Na,CO, soln to separate the
acidic from the neutral fr. The EtOAc layer containing
the neutral fr. was washed, dried over anhydrous
Na,SO, and passed through charcoal. The charcoal bed
was washed successively with EtOAc and MeOH-
benzene (1:1). The solvent from the combined EtOAc
filrate and washings was evapd and the fr. was
designated N-1 (390 g). The residue from the MeOH-
benzene eluate was designated N-2 (22 g). N-1 was
divided into petrol-soluble (NPE) (142 g) and insoluble
(NIPE) (248 g) frs. The petrol-insoluble fr. was dis-
solved in a minimum quantity of MeOH and kept cold
overnight. A white crystalline residue settled out which
was filtered and the filtrate was again kept for crys-
tallization. Several crystalline crops thus obtained were
combined and recrystallized from the same solvent. The
flowers of needles ultimately obtained were identified
as ursolic acid (114 g) [30, 31]. The residue (134 g)
from the filtrate was again treated with petrol to give
petrol-soluble (B-3) and insoluble (B-2) frs. B-3 (30 g)
was subjected to further sepn using VLC (petrol-
EtOAc, followed by CHCIl,-MeOH, in order of in-
creasing polarity). On combining the eluates on the
basis of TLC, four frs (Fr-1 to Fr-4) were ultimately
obtained. The main fr., Fr-1 (14 g), was subjected to
further purification through VLC (petrol-EtOAc, in
increasing order of polarity) which yielded nine frs
(Fr-1-1 to Fr-1-IX) on pooling together the eluates on
the basis of TLC. Fr-1-VI (4.2 g) was further purified
throngh FCC (CHCI,—MeOH, increasing order of
polarity). On usual follow up 11 fractions (Fr-1-VI-1 to
Fr-1-VI-11) were ultimately obtained. Fr-1-VI-1 (300
mg) showed five spots on TLC (CHCl,-MeOH, 39:1)
which were sepd into five bands (Fr-1-VI-1-1 to Fr-1-
VI-1-5) by means of thick-layer chromatography. Fr.
Fr-1-VI-1-2 (359 mg) was the major fraction and was
resolved on silica cards precoated on aluminium sheets
with CHCL,-MeOH (49:1) into three components. The
middle band (Fr-1-VI-1-2-2; 4.3 mg) consisted of a
single compound charcaterized as 33,27-dihydroxy-urs-
18-en-13,28-olide (1).

Fractions Fr-1-VI-2 and Fr-1-VI-3 from FCC showed
almost similar TLC spectra. These were combined and
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taken up in a small quantity of CHCl,—MeOH (1:1)
and kept at room temp. overnight. A crystallizate
separated out which was filtered and recrystallized from
the solvent mixt. to give pure oleanolic acid. The
mother liquor showed six spots (Fr-1-VI-2-1 to Fr-1-VI-
2-6) on TLC (CHCl,-MeOH, 49:1), the main band
(Fr-1-V1-2-3; 89.8 mg) was further purified by TLC
(CHC1,~-MeOH, 49:1) ultimately yielding compound 2
(6.5 mg) which was characterized as 38,22a-28-trihy-
droxy-lup-1(10),20(29)-dien-2-one.

Neriumin (1). Rectangular plates (4.3 mg), mp 165-
166°. HR-MS m/z: 4703374 (C,H,0,; calcd
470.3396) (M1, 452.3283 (C,,H,,0,) (M —H,0]",
263.1652 (C,H,,0,, fragment b), 249.1533
(C,sH,,0,, fragment c), 235.1749 (C,H,,0,) [frag-
ment b— CO,], 220.1805 (C,,H,,0) [fragment b —
CO, + Hl, 207.1709 (C ,H,,0, fragment a), 205.1593
(C,,H,,0) [fragment c—CO0,1", 189.1593 (CH,,)
[fragment a—H,0]", 187.1457 (C, H,,) [fragment
d—H,0]", 69.0694 (C,H,); UV A;:0" nm: 204.6; IR

max

ySHEIs om™': 3400, 2980, 1760 and 1570 cm™'; 'H
NMR: Table 1; '’C NMR: Table 2.

Neriuminin (2). Small rods (6.5 mg), mp 169-170°.
HR-MS m/z: 4563239 (C,H,0,; calculated
456.3239) [M]", 300.2029 (C,H,,0,), 246.1747
(C,,H,,0), 244.1827 (C,,H,,0), 207.1378
(C,,H,,0,), 137.0890 (C,H,,0), 123.0853 (C,H,,0),
119.0855 (C,H,,), 113.0636 (C.H,0,), 105.0673
(C,H,), 97.0649 (C,H,0), 79.0558 (C,H,), 69.0632
(C,H,), 41.0370 (C,H,); UV Apl™ nm: 237.2, 213.4;
IR »SH' cm™": 3300, 2900, 1660, and 1440 and 1140;
'H NMR: Table 3; °C NMR: Table 2.
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