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Abstract

The toxic methanol-soluble part of Pseudocalymma elegans (leaves), a native of Brazil, yielded three new iridoidglucosides (1a±
3a) as their acetate-derivatives (1±3) named eleganoside-A (1a), B (2a) and C (3a) which have been characterized with the aid of

spectroscopic techniques, including 2D NMR. # 2000 Elsevier Science Ltd. All rights reserved.
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1. Introduction

The family Bignoniaceae comprises 120 genera and
600 species found abundantly in all humid tropical
countries except Australia. Many species of Bignonia-
ceae have been reported to have medicinal properties
and in South America some are widely used as folk
medicines (Jimenez et al., 1987). In our search for natural
products from Bignoniaceous plants and their toxicol-
ogy, we have investigated Pseudocalymma elegans, a
native of Brazil. This plant is well known in Brazil due to
its poisonous character against animals. Young leaves of
P. elegans have shown a more poisonous property as
compared to other parts of the plant (Tokarnia et al.,
1969). The sign of toxicity starts by shaking of animal's
muscles, then the animal feels very uncomfortable and
ultimately dies within some minutes. In 1974, Tavares
discovered the toxicological features of P. elegans
(Tavares et al., 1974).

Iridoid glycosides (Damtoft et al., 1997), ¯avonoids
(Subramanian et al., 1972), ¯avone glycosides (Okuda et
al., 1975) and quinones (Thomson, 1968), for example,
have been isolated and studied biologically. This com-
munication describes the isolation from the Bignonia-
ceae and characterization of three new iridoid glucosides:
eleganoside-A, B and C (1a±3a).
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2. Results and discussion

2.1. Chemistry

The methanolic extract of the leaves of Pseudocalymma
elegans yielded three new iridoidglucosides (1a±3a) which
have been isolated as their acetate-derivatives (1±3) and
characterized spectroscopically including 2D NMR.
Compound 1 showed a base peak at m/z 331.0989 in

the HREIMS corresponding to the formula C14H19O9

due to the acetylated glucose-moiety. Another peak at
m/z 615.2001 was due to the M+ excluding the side-
chain (C5H9O3). The molecular ion peak in the same
spectrum was found at m/z 732.2389 with 2% intensity
corresponding to the formula C32H44O19 showing ele-
ven degrees of unsaturation. Out of 11, six were due to
the acetyl moieties, one (glucose-ring), one (double
bond), and one (ester-carbonyl), respectively. The
remaining two must be due to the rings in the aglycon-
part of the molecule. These fragments were also counter
checked in the EIMS of same compound. The IR spec-
trum of 1 showed the presence of two types of carbonyl
functions due to unconjugated (1735 cmÿ1) and con-
jugated (1715 cmÿ1) esters. The hydroxyl and ole®nic
absorptions were observed at 3520 (OH) and 1610
(C�C) cmÿ1.
The 1H NMR spectrum of 1 displayed the presence of

nine methyl signals. Out of them, six were due to the
acetyl-moieties, one to a methoxyl group, one to a ter-
tiary methyl (H-10) and one to a primary methyl due to
the side-chain (H-300). The basic skeleton contained only
one methylene (H-6) which appeared at � 2.44 as a
double doublet with coupling constants of 4.1 and 3.8
Hz. The signal due to the H-7 methine proton was
observed in the spectrum at � 5.24 as a double doublet
having the coupling constants 4.3 and 3.5 Hz. In addi-
tion to four normal glucose methine signals containing
acetate moieties, the signals of an anomeric proton (H-
10) at � 4.81 (d, J=8.08 Hz), an ole®nic methine at � 7.32
(s) and a methine attached to two oxygens at � 5.77
(br,s) were also observed.
The 13C NMR spectrum of 1 exhibited 32 carbon

signals in the broad-band spectrum which were resolved
into nine methyls, three methylene, ten methine and ten
quaternary-carbons with the help of DEPT experiments.
Among the nine methyls, six were due to the acetate

moieties and appeared in the carbon spectrum between
the range of � 20.6±21.6. The remaining three methyls
appeared at � 51.7, 18.4 and 17.5 due to the methoxyl
group, C-300 and C-10, respectively. The three methy-
lenes in the molecule resonated at � 61.9, 60.4 and 43.5
and were due to the C-60 of sugar moiety, C-100 and C-6,
respectively. The ole®nic methine resonated at � 149.0.
Another signal of a methine to which the side chain is
attached, appeared at � 76.5. The C-9 resonated at �
56.3. An anomeric signal was observed at � 95.9. The
ole®nic quaternary carbon resonated at � 115.8 and the
C-5 containing OH appeared at � 68.2. A quaternary-
carbon resonating at � 166.0 attested for C-11. The six
carbonyl functions due to the acetate moieties appeared
between the range of � 169.4±170.6.
The various connectivities in 1 were determined

through selective HMBC experiments (Fig. 1). Some
chemically acetylated natural iridoids from the same
source have been isolated by one of us and their data
were compared with 1 (Krebs, 1987; 1991a,b). Com-
pound 1 was isolated as an acetate-derivative and thus
the original metabolite would have the structure as 1a
and is named eleganoside-A.
Compounds 2 and 3, isolated from the same source,

contained the same skeleton with some minor changes
compared to 1. Due to this reason, only points of dif-
ference have been explained here. Compound 2 contains
an b-oriented side-chain of eight carbon atoms at C-7.
The position of side-chain in 2 at C-7 was determined by
the HMBC experiment (Fig. 2). The ±H2CO± (H-100)
attached to C-7 and terminal methyl (H-800) of the chain
appeared in the proton NMR spectrum at � 3.70 (t,
J=7.4 Hz) and 0.87 (t, J=7.3 Hz), respectively, Simi-
larly, compound 3 contained no chain but a methoxyl
group at the same position (C-7) with the same orienta-

Fig. 1. Selective HMBC connectivities in 1.

Fig. 2. Selective HMBC connectivities in 2.

Fig. 3. Selective HMBC connectivities in 3.
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tion (b). The position of second methoxyl moiety in 3 at
C-7 was also determined through the HMBC technique
(Fig. 3) which appeared at � 3.89. The detailed data of
1±3 are given in the experimental section. Due to insuf-
®cient amounts of 2 and 3, the carbon spectra could not
be taken and thus their structures were elucidated with
the aid of proton NMR and HMBC techniques. Com-
pounds 2 and 3 are also new glucoiridoids and were
isolated as their acetate derivatives. Their corresponding
original metabolites would have structures 2a and 3a
and were named eleganoside-B and eleganoside-C,
respectively.

3. Experimental

3.1. General experimental

The proton and carbon spectra were recorded in
CDCl3 at 400 and 100 MHz, respectively.

3.2. Collection and extraction

The leaves of P. elegans were collected from Rio de
Janeiro (Brazil). Further details regarding the extraction
procedures and the toxicology of crude samples can be
obtained from the previously published results (Krebs,
1987; 1991a,b).

3.3. Isolation, puri®cation and characterization

An amount of 50 g of the total MeOH extract (213 g)
was chromatographed on Sephadex LH-20. As a result
of this, ®ve fractions were obtained. Fraction No. 3
showed toxicity and thus was subjected to silica gel col-
umn using CHCl3, CHCl3±MeOH, pure MeOH and
®nally, MeOH-H2O as mobile phase. The fractions
eluted with 25% MeOH in CHCl3 were mixed on the
bases of same TLC pro®les. In order to separate the
components of the mixed fractions the crude mixture
was acetylated by dissolving the crude sample (1.0 g) in
3 ml pyridine and into it 4.5 ml Ac2O was added. The
reaction mixture was left overnight at room temperature
and then re¯uxed for an hour, water was added and the
organic material was recovered in CHCl3 to a�ord a gum
which on puri®cation through silica gel column (elution
with 10% CHCl3 in hexane) and then with thin layer
chromatography (developed with 30% CHCl3 in hex-
ane), yielded compounds 1±3 as white powders.
Eleganoside-A (1) Hexaacetate: Amount: 18 mg;

Yield: 0.0047%; mp: 184.6�C; [a]D: ÿ69.7� (CHCl3: c
0.3); IR �max (CHCl3) cm

ÿ1: 3520 (OH), 1735 (CO, ester),
1715 (CO, conjugated ester), 1610 (C�C); 1H NMR
(CDCl3, 400MHz): � 7.32 (1H, s, H-3), 5.77 (1H, br. s, H-
1), 5.26 (1H, t, J=9.8, 9.5 Hz, H-30), 5.24 (1H, dd, J=4.3,
3.5 Hz, H-7), 5.08 (1H, t, J=9.8 Hz, H-40), 4.97 (1H, dd,

J=9.8, 8.1 Hz, H-20), 4.81 (1H, d, J=8.08 Hz, H-10), 4.37
(1H, dd, J=12.4, 4.4 Hz, H-60A), 4.15 (1H, dd, J=12.39,
2.3 Hz, H-60B), 4.70 (1H, m, H-200), 3.75 (3H, s, OCH3),
3.69 (1H, m, H-50), 3.46 (2H, d, J=6.3 Hz, H-100), 3.17
(1H, br. s, H-9), 2.96 (1H, br. s, OH ), 2.44 (2H, dd,
J=4.1, 3.8 Hz, H-6), 2.11, 2.04, 2.03, 2.02, 2.00, 1.94
(each 3H, OAc), 1.37 (3H, s, H-10) and 1.19 (3H, d,
J=6.1 Hz, H-300); 13C NMR (CDCl3, 100.6 MHz): � 93.3
(d, C-1), 149.0 (d, C-3), 115.8 (s, C-4), 68.2 (s, C-5), 43.5
(t, C-6), 76.5 (d, C-7), 84.1 (s, C-8), 56.3 (d, C-9), 17.5 (q,
C-10), 166.0 (s, C-11), 97.0 (d, C-10), 71.1 (d, C-20), 72.1
(d, C-30, 68.6 (d, C-40), 73.8 (d, C-50), 61.9 (t, C-60), 60.4
(t, C-100), 70.3 (d, C-200) 18.4 (q, C-300), 51.7 (q, OCH3),
20.6, 20.8, 20.4, 21.1, 21.6 (q, ÿOCCH3), 170.6, 170.4,
170.1, 169.8, 169.5 and 169.4 (s, ÿOCCH3); EIMS: m/z
732 [M+, 2%], 615 [M-C5H9O3, side chain]+, 331
[100%, acetylated glucose moiety]+, 271 [24%, 331-
AcOH]+; HRMS: m/z 732.2389 (calcd. m/z 732. 2476
for C32H44O19), 615.2001 (calcd. m/z 615.1924 for
C27H35O16), 331.0989 (calcd.m/z 331.1028 for C14H19O9),
271.0763 (calcd. m/z 271.0817 for C12H15O7).
Eleganoside-B (2) Pentaacetate: Amount: 8 mg; Yield:

0.0021%; mp: 183.5�C; [a]D: ÿ47.6� (CHCl3: c 0.1); IR
�max (CHCl3) cm

ÿ1: 3535 (OH), 1720 (CO, ester), 1715
(CO, conjugated ester), 1615 (C�C); 1H NMR (CDCl3,
400 MHz): � 7.30 (1H, s, H-3), 5.66 (1H, br. s, H-1), 5.25
(1H, t, J=9.6, 7.9 Hz, H-30), 5.06 (1H, t, J=9.7, 7.9 Hz,
H-40), 4.96 (1H, dd, J=9.6, 7.9 Hz, H-20), 4.81 (1H, d,
J=7.9 Hz, H-10), 4.67 (1H, dd, J=4.4, 3.2 Hz, H-7),
3.75 (3H, s, OMe), 3.73 (1H, m, H-50), 2.88 (1 H, br. s,
H-9), 2.79 (1H, br. s, OH), 2.40 (2H, dd, J=4.4, 3.6 Hz,
H-6), 3.70 (2H, t, J=7.4 Hz, H-100), 2.13, 2.10, 2.02,
1.99, 1.94 (3H each, s, CH3CO±), 1.24 (12H, br. s, H-200

to H-700), 1.15 (3H, s, H-10), 0.87 (3H, t, J=7.3 Hz, H-
800); EIMS: m/z 744 [M+, 2%], 615[M-C8H17O, side
chain]+, 413 [M-331]+, 331 [40%, acetylated glucose
moiety]+, 271 [10%, 331-AcOH]+, 169 [100%]+; HRMS:
m/z 744.3199 (calcd. m/z 744.3204 for C35H52O17),
615.2012 (calcd. m/z 615.1925 for C27H35O16), 331.1143
(calcd. m/z 331.1028 for C14 H19O9), 271.0763 (calcd. m/
z 271.0817 for C12H15O7).
Eleganoside-C (3) Pentaacetate: Amount: 7.9 mg;

Yield: 0.0021%; mp: 181.4�C; [a]D: ÿ52.63� (CHCl3: c
0.2); IR �max (CHCl3) cm

ÿ1: 3525 (OH), 1725 (CO, ester),
1720 (CO, conjugated ester), 1615 (C�C); 1H NMR
(CDCl3, 400 MHz): � 7.32 (1H, s, H-3), 5.68 (1H, d,
J=1.1 Hz, H-1), 5.25 (1H, t, J=9.6, 9.5 Hz, H-30), 5.08
(1H, t, J=9.9, 9.5 Hz, H-40), 4.93 (1H, dd, J=9.6, 8.0
Hz, H-20), 4.80 (1H, d, J=8.0 Hz, H-10), 4.69 (1H, dd,
J=4.0, 2.8 Hz, H-7), 4.30 (1H, dd, J=12.4, 4.3 Hz, H-
60A), 4.13 (1H, dd, J=12.4, 2.3 Hz, H-60B) 3.75 (3H, s,
OCH3), 3.89 (3H, s, OMe), 3.73 (1H, m, H-50), 2.94 (1H,
br. s, OH), 2.88 (1H, J=1.1 Hz, H-9), 2.39 (2H, dd,
J=4.1, 2.5 Hz, H-6 ), 2.13, 2.10, 2.02, 2.00, 1.94 (each
3H, s, CH3CO-), 1.15 (3H, s, H-10); EIMS:m/z 646 [1%,
M]+, 331 [75%, acetylated glucose moiety]+, 315 [M-
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331]+, 271 [16%, 331-AcOH]+, 169 [100%]+; HRMS:
m/z 646.1999 (calcd. m/z 646.2108 for C28H38O17),
331.1016 (calcd. m/z 331.1028 for C14H19O9), 271.0763
(calcd. m/z 271.0817 for C12H15O7).
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