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Abstract—Three pregnanes and two known cycloartane-type triterpenoid hydroperoxides were isolated from
the leaves of Aglaia grandis. Their structures were determined using 'H, *C and 2D NMR techniques. © 1997

Elsevier Science Ltd. All rights reserved

INTRODUCTION

As part of our studies on the constituents of
meliaceous plants [1, 2], we have now examined the
leaves of Aglaia grandis Korth. As a result, three new
pregnanes (1-3) and two known cycloartane-type tri-
terpenoid hydroperoxides (4,5) were isolated. This
paper gives the structural elucidations of these com-
pounds.

RESULTS AND DISCUSSION

After column chromatography and HPLC sep-
arations of the hexane-soluble part of a methanol
extract, three pregnanes (1-3) were isolated, together
with two known cycloartane-type triterpenoid hyd-
roperoxides (4, 5). Identifications of 4 and 5 were
achieved by comparison with previously reported
spectroscopic data [3, 4]. Compound 1 exhibited a
molecular formula of C,H;,0; (HR-EIMS) and had
IR absorptions at 3400 and 1730 cm™' due to
hydroxyls and a five-membered ring ketone. The 'H
NMR spectrum of 1 showed the presence of two ter-
tiary methyls (6 0.69, 1.05) and one triplet methyl (6
1.02, J = 7.3 Hz). Based on the 2D-NMR (COSY and
NOESY) results, the signals at § 3.65 (ddd, J = 10.9,
4.0, 2.8 Hz) and 4.04 (dt, J = 4.0, 2.4), were assigned
to one axial and one equatorial adjacent oxymethine
protons, respectively, and each proton was further
coupled with a methylene group. On the basis of the
precise 'H and "*C NMR analyses, compound 1 was
a pregnane having either a 2f,38 or 2a,3a-glycol in
the A ring. Confirmation for the 28,35-glycol struc-
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ture came from the following evidence. From the
COSY spectrum, a long range (W-shape) coupling
between H-2 and H-4 was observed [5]. Further, in
the '"H NMR spectrum, the H;-19 group (J 1.05) was
shifted downfield by its axial 2-OH (1,3-diaxial
relation) compared with that of 2«, 3a-dihydroxy preg-
nane [6]. Finally, the chemical shifts of C-2 and C-3
in 1 (6 70.1 and 72.4) differ from those of 2u,3x (and
also 28,3a or 2a,3f)-dihydroxy steroids [6, 7]. These
data can be reasonably accounted for by the proposed
2B,3B-glycol structure. The A/B ring junction was
deduced as trans (i.e. Sa-pregnane series) by the chemi-
cal shift value of the C-19 methyl carbon since the C-
19 methyl carbon signal of a A/B trans-steroid is
shifted upfield by about 10-12 ppm compared with
that of the corresponding A/B cis-steroid, the C-19
methyl resonance of which appears around ¢ 22-24
[7, 8]. In the "*C NMR spectra of 1, the C-19 methyl
carbon signal, confirmed by CH-COSY and HMBC
experiments, appeared at ¢ 14.5, indicating that 1
belongs to the Sa-pregnane series. In addition, the
chemical shifts of other carbons on rings A and B
were similar to other A/B trans-steroids [7-9]. The
ketone group in 1 was located at C-16 from the HMBC
experiments since H,-15 (6 1.75 and 2.20) and H-17 (¢
1.66) showed prominent cross-peaks with the carbonyl
carbon (& 219.6). Finally, detailed comparison of the
3C NMR spectral data of 1 and other 16-keto steroids
[5, 8, 10] confirmed the structure of compound 1 as
2$,38-dihydroxy-5x-pregnane-16-one.

Compounds 2 and 3 showed both hydroxyl and
a, f-unsaturated ketone absorptions at 3400 cm ' and
1705 cm ™', respectively, in their IR spectra. HR-EI
mass spectroscopy showed 2 and 3 to possess the
same molecular formula, C,,H;,0;. In addition, both
steroids gave a common and significant fragment ion
at mjz 317 (M —Me]*; 2 (77%), 3 (base peak)) due
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to a typical and characteristic cleavage observed in
16-keto-A'"(20) pregnanes [8, 11, 12]. Placement of
the double bond between C-17 and C-20 was further
established as follows. Both compounds showed sig-
nals for three methyls, two of them tertiary (2, 4 1.01
and 1.06; 3 4 0.91 and 1.05) and the other a vinylic
methyl [2, § 1.84 (d, J=7.7 Hz) and 3, J 2.07 (d,
J = 7.3 Hz)]. In addition, there was one olefinic pro-
ton as a quartet [2, § 6.49 (/= 7.7 Hz) and 3, J 5.69
(/ = 7.3 Hz)], indicating that the vinylic methyl and
the olefinic proton are attached to the same C-20
carbon. The Z/E configuration of the side chain moi-
ety and the position of the ketone function in 2 and 3
were deduced as follows. In 2, the olefinic proton is
deshielded due to the proximity of the carbonyl and
appeared at d 6.49. In 3, this proton is oriented away
from the carbonyl and appeared at higher field (&
5.69) compared with 2. Instead, the vinylic methyl was
shifted downfield by about 0.2 ppm in 3 compared
with that of 2. The chemical shifts and coupling con-
stants of the side chain moiety in both compounds
were very similar to those of other 16-keto-A'"(20)-Z
or E pregnenes [8, 12]. The *C NMR data for ring D
and the side chain carbons were in good agreement
with the proposed structure. The chemical shifts of
the oxymethine protons (2 § 3.66 and 4.04; 3 4 3.65
and 4.04) and oxymethine carbons [2 and 3 6 70.1
and 72.3] were essentially the same with those of 1,
suggesting the presence of the 2f,3f-glycol moiety in
both compounds. Finally, from a detailed comparison
of the C NMR spectral data of both compounds

A. INADA et al.

T

R2=H
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with those of 1 and other A'’(20)-5« steroids [8, 10,
12}, the structures of 2 and 3 were established as
2B,3B-dihydroxy-5«-pregn-17(20)-(Z)-en-16-one and
28,3p-dihydroxy-5x-pregn-17(20)-(E)-en-16-one,
respectively.

EXPERIMENTAL

General. Mps: uncorr; 'H NMR: 400 MHz; “C
NMR: 100 MHz in CDCI,; and TMS as int. standard;
IR: KBr discs; HPLC: JAIODS-120T column with a
differential refractometer.

Plant materials. The leaves of Aglaia grandis Korth.
were harvested in 1993 at the Herbarium Bogoriense
and voucher specimens are deposited at the Her-
barium of the Faculty of Pharmaceutical Sciences,
Setsunan University.

Extraction and isolation. The crushed leaves (460 g)
were extracted with MeOH and the solvent was evapd
off. The MeOH extract (68.0 g) was suspended with
H,O and the aq. suspension was extracted with hexane
and EtOAc, successively. The residue (22.4 g)
obtained from the hexane layer, was chromato-
graphed on silica gel with hexane—EtOAc containing
increasing amounts of EtOAc and a fr. containing
triterpenoid hydroperoxides (1.6 g), and a fr. con-
taining pregnanes (0.9 g) were sepd in that order. Each
fr. was further sepd by repeated HPLC to afford 1 (32
mg), 2 (7.5 mg), 3 (4.5 mg), 4 [3, 4] (80 mg), and S [3,
4] (12 mg).

28,3B-Dihydroxy-Su-pregnane-16-one (1). Mp 136—
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Table 1. 'H NMR spectral data of compounds 1-3 [§ (ppm) in CDCI,]*

H 1 2 3

H,-| 1.161 2.08 dd (14.5, 2.4) 1.161 2.08 dd (14.5, 2.8) 1.16t 2.09%

H-2¢ 4.04 dt (4.0, 2.4)} 4.04 dr (4.0, 2.8)} 4.04 dr (4.0, 2.8)}

H-3« 3.65 ddd (10.9, 4.0, 2.8) 3.66 ddd (11.3, 4.0, 2.8) 3.65ddd (11.5,4.0, 2.7)

H,-4 1.401 1.65¢ 1.38% 1.65¢ 1.35% 1.65+

H-5¢ 1.17 1 (11.7, 2.8) 1.17 1 (11.7, 2.8) 117 1 (11.9, 2.9)

H,-15 1.75 dd (18.5, 13.3) 1.98 dd (16.9, 14.1) 2.00 dd (17.3, 13.9)
2.20 dd (18.5, 7.3) 2.19 dd (16.9, 6.9) 2.18dd (17.3,7.1)

H-17 1.66% —

H,-18 0.69 s 1.01 5 0.91 s

H,-19 1.05 5 1.06 5 1.05 s

H,-20 1.25% 1.63t 6.49 g (7.7) 5.69 ¢ (7.3)

H.-21 1.02 1 (7.3) 1.844d(1.7) 207d(7.3)

* Assignments were confirmed by 'H-"H COSY and HMQC experiments, and coupling constants (J in Hz) are given in

parentheses.

1 Both multiplicity and coupling constant were unclear, due to overlapping.
1 A small long range coupling (W-shape) between 4x-H was further observed in the COSY spectrum.

Table 2. 'C NMR spectral data of compounds 1-3 [§ (ppm) in CDCL,]*

C 1 2 3 C 1 2 3
1 4291 4281 4291+ 12 3831¢ 36.41¢ 35.8¢
2 70.1d 70.14d 70.1d 13 4225 4355 4345
3 724d 723d 72.3d 14 50.6 d 50.0d 49.54d
4 32.5¢ 3241 32.5¢ 15 38.5¢ 3791« 39.5¢
5 454 d 4534 454 d 16 2196 s 206.4 s 208.7 s
6 28.1¢ 28.1¢ 28.1« 17 65.4d 148.0 s 148.4 5
7 3221 319¢ 319+ 18 13.5¢q 17.7¢q 197 ¢
8 3404 33.6d 340d 19 14.5¢q 1454 145¢q
9 55.3d 55.0d 552d 20 17.7 ¢ 129.04d 130.0d

10 355s 355 356 21 13.5¢ 13.1¢ 14.1¢

11 20.8 ¢ 21.1¢ 21.0¢

* Multiplicities were determined by HMQC experiments.
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