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Abstract—The seco-limonoid trichavensin, structurally related to prieurianin, was isolated from the mature seed
material of Trichilia havanensis. Its structure was determined by spectroscopic studies. Copyright © 1996 Elsevier

Science Ltd

INTRODUCTION

Trichilia havanensis (popular name ‘xopiltetl” or ‘tina-
jillo’) has been used in popular medicine by the
Totonac community of the Sierra de Puebla [1] and its
seeds are used for corn protection. The study of the
limonoid content of the unripened seeds of this plant
led to the isolation of azaridone and havanensin deriva-
tives [2]. The mature seeds contained havanensin
triacetate (1), its hydroxybutenolide derivative (2) and
a new limonoid whose structure was established as the
prieurianin derivative, trichavensin (3).

RESULTS AND DISCUSSION

A hexane extract of the mature seeds was partitioned
between hexane and aqueous methanol [3]. Chromatog-
raphy of the ethyl acetate soluble fraction led to the
isolation of .havanensin triacetate (1), the hydroxy-
butenolide derivative 2 and a new seco-limonoid tri-
chavensin, whose structure 3 was deduced from spec-
tral data.

The high resolution FAB mass spectrum of 3 allowed
the assignment of the molecular formula C,,H,,O,,.
Its IR spectrum indicated the presence of hydroxyl
(3500 cm ') and several ester groups in the molecule
(broad absorption at 1720-1745cm ™).

The 'H and "*C NMR spectra (Tables 1 and 2)
helped to establish product 3 as an A,B-ring seco-
limonoid structurally related to prieurianin [4]. It
showed the usual B-furan proton resonances (8 7.3,
7.12 and 6.22), the presence of a carbomethoxyl group
('H 83.77, s, 3H; "C 65294, 1747s) and an
exocyclic methylene ('H 65.60s and 5.31s; "°C
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6 122.1 ¢ and 141.9 5). A carbonyl resonance at § 168.6
and a singlet resonance at & 83.5 assigned to C-4,
indicated a seven-membered lactone A-ring with a
similar type of substituent at C-4 as in prieurianin [5].
A second oxygen bound carbon singlet at & 84.5 was
attributed to C-14, which supported an hydroxyl group.
A broad singlet at 6 7.9 was assigned to the formate
ester; its carbonyl carbon resonated at § 160.8 (d). The
C NMR spectrum of 3 showed four additional
carbonyl resonances (6 174.9, 175.8, 169.8 and 170.1)
attributed to ester groups of which two were acetates as
shown by the presence of two singlets (3H each) at
6205 and 2.09. The other two ester groups were
established as 2-hydroxy-2-methyl-valerate and 2-
methyl butyrate by analysis of the resonance spectra
and the mass spectral data (Tables 1 and 2 and
Experimental). The assignment of the geminal protons
of the ester groups was based on the analysis of their
multiplicities, double NMR experiments and compari-
son with published data of structurally related products
[{6—8] (Table 1). Thus, a double doublet at & 5.15
(/=28 and 12Hz) was assigned to H-1la and was
shown to be coupled to H-128 (6 6.02, d, J =12 Hz)
and to H-9 (6 3.62, d, J = 8 Hz) by double irradiation
experiments. Irradiation of the signal at & 5.15 shar-
pened the broad singlet due to the formate proton, thus
establishing the attachment of the formate group to
C-11 as found in most structurally related limonoids
[5-8]. A multiplet at & 5.31 and a double doublet at
545 (J=4 and 9 Hz) were attributed to the geminal
protons of the ester groups bound to C-la and to
C-158. An AB system (6 4.12 and 4.47, J=12Hz)
was ascribed to the C-29 methylene group. Three
methyl singlets, two doublets and two triplets were also
observed in the '"H NMR spectrum (Table 1). The '°C
NMR data (Table 2) were in agreement with the
presence of these functionalities in 3. The assignments
were based on the multiplicities found by SFORD and
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APT experiments and comparison with the data of
similar structures [6—8].

The attachment of the different ester groups in the
molecule was deduced by a careful analysis of the high
resolution FAB mass spectrum and the CIMS. They
showed ions at m/z 803.5 (C,,H,,0O,;) and 743
(C,oHss0,,) due to the successive loss of 1mol of
formic and acetic acids from the molecular ion. The
formation of the fragmentation ions at m/z 167
(C,H,,0,) and 683 (C,,H,,0,,) was in agreement
with the presence of an acetoxy group at C-15. The
rupture of the C-9/C-10 bond produced the fragmenta-
tion ion at m/z 385 (C,,H,,0;), which established the
presence of an acetate and a 2-methylbutyrate bound to
the A-ring of the molecule. The fragmentation ions at

Table 1. 'H NMR data for com-
pound 3 (80 MHz, CDCl,, TMS
as internal standard)

1 53lm

9 3.62d(8)
11 5.15dd (12, 8)
12 6.024d (12)
15 5.45dd (9,4)
17 3.891(9)
18 096 s
19 1485
21 7.12dd (2,1)
22 6.22dd (2,1)
23 7.30¢(2)
28 1.34s
29 4.12d (12)

4.47d(12)
30 531s
5.60 s

OMe 3.77s
OAc 2.05s
OAc 2.09s

5 0.76t(7)

6’ 0.83d(7)

4" 0.87:(7)

5" 1.16d (7)
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mlz 325 (C,,H,,04), 241 (C,,H,,05) and 211
(C,,H,50,) could be the result of successive loss of
acetic acid, 2-methylbutyric acid and the C-29 hydroxy-
methylene group. Although this fragmentation pattern
could not establish unequivocally the distribution of the
ester groups in the A-ring of trichavensin, we propose
that the acetoxy group is a-bound to C-1 as found in all
the limonoids isolated so far from Trichilia species
[6-8]. The 2-methylbutyrate must be bound to C-29.
The fragmentation pattern established the substitution
of the C- and D-rings of trichavensin to be the same as
those found in limonoids isolated from T. roka [7}, T.
hispida [8] and T. rubra [6], among others.

The structure and substitution pattern of ring A in 3
is similar to that of prieurianin from which it differed in
the presence of a 2-methylbutyric acid esterifying the
C-29 hydroxy methylene group.

EXPERIMENTAL

Mps: uncorr. 'H and '*C NMR were performed at 80
and 20 MHz, respectively, using TMS as int. standard.
3C NMR assignments were made by SFORD and APT
experiments. Plant material (seeds) was collected in the
Sierra Norte, Xochitlan Puebla (México) and a voucher
is deposited at the Herbarium of Colegio de Pos-
graduados, Chapingo.

Isolation of the limonoids from ripened seeds of
Trichilia havanensis. Isolation of the limonoids was
performed as previously described [2]. Product 3 was
purified by chromatography (eluent EtOAc) and crys-
tallized from Me,CO-hexane to constant mp: 154-
156°. [al, —31 (c 2.0 MeOH). UV A" 207 nm

max

(£=19022). IR, »™' cm™": 3500, 1745, 1730, 1720,
1240, 1165, 870. '"H NMR: see Table 1; '’C NMR: see
Table 2. HRFABMS: observed m/z 849.3909 for
[MH]" and 871.3728 for [MNa]"; C,,H,,0,, requires
849.383 and C,,H,,0,,Na requires 871.3728. CIMS
mlz (el. int): 803.5(1), 743(7), 683(4), 608(3),
508(8), 430(14), 385(7), 325(9), 283(11), 243(18),
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Table 2. °C NMR data for compound 3 (20 MHz, CDCl,, TMS as internal standard)

c 3, C 3, C 3,
1 71.9d 16 36.71¢ OCOCH, 169.8 5
2 3831t 17 3954 HCOO 160.8 d
3 168.6 5 18 1344 I 1749 s
4 83.5s 19 1354 2 743d
5 50.6d 20 12435 3 385d
6 33.3¢ 21 14034 4 234:
7 1747 5 22 11094 5 11.6¢
8 14195 23 142.84d 6' 1524
9 493d 28 266 ¢ 1” 17585

10 490 29 66.81 2" 4144

11 7134 30 122.1¢ 3 2661

12 74.7d OMe 529¢ 4" 116¢

13 50.6 5 OCOCH, 21.0¢ 5" 165¢

14 8455 OCOCH, 206 ¢

15 728d OCOCH, 170.1 s

227.2(47), 209(47), 185(14), 167(14), 133(11), . Schroeder, D. R. and Nakanishi, K. (1987) J. Nat.

115(13), 107(15), 85(30), 57(100).
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