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Two 3a-Aminospirosolane Steroidal Alkaloids from Solanum triste
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Two new 3o-aminospirosolane steroidal alkaloids, (22S,25S)- and (22R,25R)-3o-aminospirosol-
5-ene (2) and (3), respectively, were isolated from the alkaloid fraction of the MeOH extract of
the aerial parts of Solanum triste. Their structures were elucidated utilizing 1D and 2D NMR

techniques and mass spectroscopy.

Solanum triste Jacq. (Solanaceae) is a tree of up to 7
m in height known to occur in moist, rocky localities in
North Trinidad and in Venezuela, Martinique, and
Dominica.! There is no recorded folkloric medicinal
usage of this plant. As part of a systematic study of
Trinidad Solanum species, we recently investigated the
aerial parts of the plant. In an earlier paper,2 we
reported the isolation of the previously unknown (22R,-
25R)-33-aminospirosol-5-ene (1) and its dihydro deriva-
tive, (22R,25R)-3$-amino-5a-spirosolane, which had
been prepared synthetically but which was unknown as
a natural product. In this report we describe the
isolation and structure elucidation of two further closely
related and previously unreported steroidal alkaloids:
(22S,25S)-30-aminospirosol-5-ene (2) and (22R,25R)-3a-
aminospirosol-5-ene (3).

1:Ry = NHy, Ry = H, X = NH, Y = CH,
2:R1=H,R;=NH,, X=CH,, Y =NH
3: Ry =H, Ry = NHy, X = NH, Y = CH,

The crude alkaloid fraction of the MeOH extract of
the aerial parts of S. triste was subjected to VLC and
column chromatography to yield six combined fractions.
Preparative TLC of fraction Il gave compound 2 as an
amorphous solid. Its IR spectrum showed absorptions
at 3410 (NH/OH) and 1640 (C=C) cm~1. The 'H-NMR
spectrum (Table 1) showed the signals expected of a
A5%-spirosolane steroidal alkaloid®~®—two methyl sin-
glets, two methyl doublets, a quartet due to an oxyme-
thine proton, and an olefinic proton multiplet. The
presence of three a-amino protons (6 2.7, 2.75, and 3.23)
indicated an amino group, which would most probably
be at C-3. Signals in the 3C-NMR spectrum attribut-
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able to C-5, C-6, C-16, C-22, and C-267% and one
additional signal for a carbon-bearing nitrogen provided
support for the proposed unsaturated aminospirosolane
structure of 2. EIMS fragments at m/z 114 and 138
corroborated this structure, while the peak at m/z 56
provided confirmation of the amino group at C-3.°
HREIMS gave [M]* at m/z 412.3456 corresponding to
the molecular formula, C27H44N,0 expected for 2. The
fact that the C-3 proton and carbon chemical shifts of 2
differed appreciably from those of 12 suggested that they
had opposite configurations at C-3. Indeed, while the
H-3 signal of 1 was a triplet with J = 11 Hz, that of 2
was a broad singlet (Wi, = 9 Hz). The 3-NH; group
was therefore assigned the a-configuration in 2. The
configuration at C-22 (ring F) was assigned with refer-
ence to the chemical shifts of C-22, C-23, and C-24,
which corresponded to those of the 22S,25S group of
spirosolane steroidal alkaloids.”1° Full assignment of
the 'H and 13C chemical shifts of 2 was achieved with
the aid of several 2D NMR experiments: H—1H COSY,
HMQC, and HMBC, using procedures similar to those
reported previously.?

Compound 3 resulted from the preparative TLC of
fraction 11l and was obtained as an amorphous solid.
Its IR (3410 and 1640 cm™!) and MS data ([M]"
412.3452 and fragments at 114, 138, and 56) were
identical to those of 2, suggesting that 3 was isomeric
with 2. However, characteristic differences in *H chemi-
cal shifts for H-16, H-20, and H-262* and in the 13C
chemical shifts for C-22, C-23, C-24, and C-26'° indi-
cated that the ring-F configuration was different in the
two compounds. Compound 3 belongs to the 22R,25R-
spirosolane family. Assignment of its *H- and 13C-NMR
spectral data was achieved by the same combination of
2D NMR experiments as performed for 2.

Our studies on S. triste have now yielded three of the
four possible diastereomers (with respect to the chiral
centers C-3 and C-22) of the parent 3-aminospirosol-5-
ene.

Experimental Section

General Experimental Procedures. Procedures
are as described in an earlier paper.?
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Notes

Table 1. NMR Data for Compounds 2 and 3 in CDCI3 at 500 MHz
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compound
2 3
position 1H [J(H2)] 13C 1H [J(H2)] 13C
1 1.34 1.62 33.02 1.35 1.60 33.08
2 1.54 1.81tt (14.0,4.1) 28.91 1.48 1.80 tt (14.0, 3.6) 29.63
3 3.23 br s (W2 9.0) 46.88 3.16 m (W12 9.0) 46.79
4 1.93 br d (14.0) 2.58 br d (14.0) 39.48 1.88 2.58 br d (14.1) 40.16
5 138.59 139.13
6 5.38brd (5.2) 123.42 5.36 brd (5.2) 122.83
7 1.60 2.00 3219 1.62 2.02 32.16
8 1.62 31.33 1.60 31.36°
9 1.05 50.38 1.06 50.46
10 37.54 37.56
11 1.54 1.46 dd (13.0,4.1) 20.60 1.54 1.46 20.61
12 1.17 dt (13.1, 4.5) 1.74 dt (13.1, 4.1) 39.93 1.18dt (13.0, 4.3) 1.76 39.98
13 40.59 40.50
14 1.08 56.00 1.11 56.56
15 2.00 1.29 32.74 2.00 1.32 32.16
16 4.15q(7.7) 7851 4.28q(7.7) 78.71
17 1.62 61.90 1.72 62.78
18 0.85s 16.73 0.81s 16.42
19 1.03s 18.87 1.02s 18.88
20 1.66 43.01 1.89 41.23
21 0.98d (7.2) 15.92 0.94d (7.2) 15.28
22 99.15 98.23
23 1.66 1.36 26.66 1.60 1.67 34.07
24 1.62 1.34 28,55 1.62 1.42 30.31
25 1.60 31.02 1.56 31.41°
26 2.722t (11.0) 2.752dd (11.0,5.5) 50.23 2.60 t (11.0) 2.65brdd (11.0, 4.6)  47.67
27 0.86d (7.2) 19.35 0.84d (7.2) 19.32

a Signals partially overlapped. ® Assignments may be interchanged within the column.

Plant Material. See Maxwell et al.2

Extraction and lIsolation. The chromatographic
separation (VLC and column chromatography) of the
alkaloid portion of the crude extract into six combined
fractions labeled 1-VI has already been described.2
Fraction 11 (50 mg) was subjected to preparative TLC
on Si gel (CHCI3-MeOH-NHj3; [agueous]; 85:15:saturate
d) to yield a brown gum (20 mg) which, on precipitation
from CHCI3-MeOH-H,0, yielded 12 mg (0.006%) of pure
compound 2. Si gel preparative TLC as described above
on the more polar fraction 111 (70 mg) again gave a
brown gum (30 mg), which was also precipitated from
CHCI3-MeOH-H,0 to yield 10 mg (0.005%) of pure
compound 3.

Compound 2: amorphous solid; mp 147—-154 °C; IR
(CHCI3) v max 3410 (NH), 1640 (C=C) cm~1; EIMS (70
eV) m/z [M]* 412 (35), 384 (31), 300 (59), 138 (100), 114
(45), 56 (62); HREIMS m/z [M]" 412.3452, calcd for
C27H44N20, 412.3456; 'H-NMR and 3C-NMR data, see
Table 1.

Compound 3: amorphous solid; mp 166—170 °C; IR
(CHCI3) v max 3410 (NH), 1640 (C=C) cm~1; EIMS (70
eV) m/z [M]* 412 (35), 384 (31), 300 (59), 138 (100), 114
(45), 56 (62); HREIMS m/z [M]" 412.3452, calcd for
C27H44N20, 412.3456; 'H-NMR and 3C-NMR data, see
Table 1.
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