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Abstract—From the mesocarp of Balanites aegyptiaca fruits, two pregnane glycosides were isolated. One is new and
identified as pregn-5-ene-38,168,20(R)-triol 3-0-(2,6-di-O-x-L-rhamnopyranosyl)-f-D-glucopyranoside (balagyptin),
while the other is known and assigned as pregn-5-ene-38,168,20(R)-triol 3-0--D-glucopyranoside.

INTRODUCTION

Balanites aegyptiaca Del. is a widely distributed African
plant of medicinal interest [ 1-4]). Our previous work on
this plant revealed isolation and identification of new
hypoglycaemic steroidal glycosides in addition to known
furostanol saponins [5, 6]. This paper deals with isola-
tion and characterization of two pregnane glycosides
from the mesocarp of the fruits.

RESULTS AND DISCUSSION

The methanolic extract of the mesocarp of B. aegyp-
tiaca fruits was defatted with n-hexane and fractionated
on a column of Diaion HP-20. From the 80% methanol
eluate, two compounds designated 1 and 2 were isolated.

The acid hydrolysis of compound 1 with 2 M HCI [S]
produced D-glucose and L-rhamnose in addition to the
aglycone 1a. The sugars were identified by TLC along-
side with authentic samples and GLC of their trimethyl-
silyl derivatives. 3C NMR spectral data of 1 (Table 1)
were almost similar to those reported for pregn-5-ene-
38,168,20(R)-triol previously isolated form Periploca se-
pium [7]. However, the downfield shift of C-3 (678.3) as
well as the upfield shifts of C-2 and C-4 (630.0 and 37.0,
respectively) indicated that it is a monodesmosidic glyco-
side with one sugar moiety attached to C-3 {8]. This was
confirmed by comparison of the > CNMR spectrum of
1 with that of 1a (Table 1). The upfield shift of C-3(671.5)
was obvious in the latter. At the same time, inspection of
the 'H NMR spectrum of 1 revealed the presence of three
methyl groups at positions C-18, C-19 and C-21 from the
signals at 40.93 (s), 1.02 (s) and 1.2 (d), respectively, in
addition to two methyl groups at 1.7 (d) for two rham-
nosyl units. Conversely, the signals at §104.2, 101.0 and
100.0 in the 3CNMR spectrum were clear for the
anomeric carbons of one f-glucosyl and 2a-rhamnosyl
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units. The a-configuration of the L-rhanmosy! units was
also indicated from the upfield shifts of C-5 (69.5, 69.2)
{91, while the f-configuration of D-glucose was con-
firmed from the coupling constant (7.1 Hz) of the doublet
signal at 5.1 for the anomeric proton in the '"H NMR
spectrum [10]. Inspection of other sugar signals in the
13CNMR spectrum revealed the presence of two ter-
minal thamnopyranosyl units and one 2,6-disubstituted
glucopyranosyl unit [8]. The substitution at C-2 and C-6
of glucose was obvious from their downfield shifts (682.1
and 66.7, respectively) and confirmed by methylation
analysis which revealed the presence of a 2,6-linked
glucosyl unit, together with the terminal rhamnosyl units.
Furthermore, the negative FAB-mass spectrum of 1 ex-
hibited a peak at m/z 787 consistent with the molecular
formula C3;oHesO16 [M — H]™ and other significant
peaks were at m/z 641 [M —H — Rha]™ and 333
[M — H — 2Rha — Gic] ™. Consequently, the structure
of compound 1 was assigned as pregn-5-ene-
38,168,20(R)-triol 3-0~2,6-di-O-a-L-thamnopyranosyl)-
B-D-glucopyranoside and termed balagyptin.

In the 3C NMR spectrum of compound 2 (Table 1),
the chemical shifts of the aglycone moiety could be
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Table 1. '*C NMR spectral data of com-
pounds 1, 1a and 2 (100 MHz, pyridine-ds)

C 1 la* 2

1 374° 37.2 374
2 300 314 300
3 78.3 71.5 78.0
4  370° 420 37.1
5 1413 140.4 140.9
6 1215 121.6 121.8
7 318 31.4° 31.6°
8 314° 31.1¢ 31.3¢
9 508 50.3 50.8
10 37.0¢ 36.8 36.9
11 209 20.8 21.0
12 390 39.2 38.9
13 415 413 41.6
14 548 54.5 54.8
15 356 354 353
16 737 73.5 73.8
17 628 63.0 62.9
18 159 14.1 15.6
19 19.3 19.4 19.0
20 672 66.9 67.0
21 239 237 239
Glc

1 104.2 105.2
2 821 754
3 76.2 78.4
4  T71.6° 71.8
s 713 78.3
6 667 61.8
Rha

1 101, 100

2 72.4,71.2°

3 737,728

4 750,742

S 69.5,69.2

6 18.6, 18.6

*In CDCl,.

abcValues may be interchangeable in
each column.

superimposed on those of 1 while the signals of the sugar
moiety were consistent with one g-glucopyranosyl unit.
The identity of the sugar was confirmed by acid hydroly-
sis which provided D-glucose. The f-configuration was
also clear from the doublet (J = 7.0 Hz) at §5.2 for the
anomeric proton in the 'HNMR spectrum. The FAB-
mass spectrum of 2 revealed a peak at m/z495[M — H]~
consistent with the molecular formula C;,H440s and
m/z 333 [M — H — Glc] . Therefore, the structure of
compound 2 was identified as pregn-5-ene-38,168,20(R)-
triol 3-O-f-D-glucopyranoside. This is the first report
of the isolation of pregnane glycosides from the family
Balanitaceae.

EXPERIMENTAL

NMR spectra were recorded in CsDsN using a JEOL
JNM-GX-400 spectrometer (400 MHz for '"H NMR and
100 MHz for '3CNMR) with tetramethylsilane (TMS)
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as int. standard. FAB-MS and GC-MS were recorded by
a Kratos MS 80RF mass spectrometer. GLC conditions:
Perkin-Elmer GC apparatus equipped with flame ioniza-
tion detector, carrier gas He (3 mimin~!), OV-101 col-
umn (0.25 mm i.d. x 30 m), column temp. 200°, injection
temp. 225°. R, D-glucose 6.2min and L-rhamnose
2.3 min. TLC was carried out on precoated silica gel
plates (Kieselgel 60 F2s4, Merck). For CC, silica gel G (E.
Merck), Lichroprep RP-8 (40-63 um, Merck) and Diaion
HP-20 (Mitsubishi Chem. Ind. Co., Ltd) were used.
The solvent systems were: (I) CHCl;-MeOH-H,0
(65:35:10, lower phase); (II) 65% MeOH; (III} 55%
MeOH and (IV) CHCl3-MeOH-H,O (60:40:10).
Spray reagents: 10% H,SO4 and triphenyltetrazolium
chloride (TTC). Plant material was collected in May,
1993 from the western desert of Egypt. The identity of the
plant was confirmed by Prof. A. Fayed, Fac. of Science,
Assiut Univ. A voucher sample is kept in the Herbarium
of the Fac. of Pharmacy, Assiut Univ., Egypt.

Extraction and isolation. The mesocarp (750 g) of B.
aegyptiaca fruits was extraced with MeOH. After re-
moval of the solvent by evapn the residue was defatted
with n-hexane. The ‘mother’ liquor was chromato-
graphed on Diaion HP-20 and eluted with H,O, 40%
MeOH, 80% MeOH, MeOH and H,O successively.
80% MeOH ecluate was chromatographed on silica gel
(system I) affording four fractions. Fraction 4 was sub-
jected to CC on RP-8 using system II followed by prep.
HPLC on ODS column (system III) to provide two
compounds designated 1 and 2.

Compound 1 (balagyptin). Powder (65 mg), 231-233°,
[«]d® + 11.3° (MeOH; c0.2) and R, 0.15 (system I).
'HNMR (CsDsN): §0.93 (3H, s, Me-18), 1.02 (3H, s,
Me-19), 1.2 (3H, d, J = 6.2 Hz, Me-21), 1.7 (6H, d,
J = 6.2 Hz, 2Me-6Rha), 3.8 (1H, m, H-20), 4.7 (1H, bs,
H-1 Rbha) and 5.1 (1H, 4, J = 7.1 Hz, H-1 Glc).

Compound 1a. Powder (5 mg), 212-215°, [«]8® — 12.3°
(MeOH; ¢0.15). "HNMR (CDCl;): 5.4 (1H, m, H-6),
3.59 (1H, m, H-3), 4.3 (1H, m, H-20), 0.90 (3H, s, Me-18),
1.01 (3H, s, Me-19), and 1.2 (3H, 4, J = 6.1 Hz, Me-21).

Compound 2. Powder (40 mg), 220-222°, [«]8* + 17.5°
(MeOH; c0.15) and R, 030 (system I). 'HNMR
(CsDsN): 60.90 (3H, s, Me-18), 1.01 (3H, s, Me-19), 1.2
(3H, d, J = 6.4 Hz, Me-21) and 5.2 (1H, d, J = 7.0 Hz,
H-1 Glc).

Acid hydrolysis of the isolated glycosides. A sample
(20 mg) was heated with 2 M HCl in H>O-dioxane (1:1)
in a sealed tube at 80° for 3 hr. The reaction mixture was
diluted with H,O and extracted with CHCl;. The aq.
layer was neutralized with Ag,CO; and subjected to
TLC on silica gel using system IV (detection: TTC\rg-
agent). R, values were 0.17 and 0.32 for D-glucose and
L-rhamnose, respectively. The aq. layer was concdﬁ
(12 mg), trimethylsilylated and subjected to GLC analy-
sis. The identification of the aglycone (5 mg) was based
on comparison of physical characters and NMR spectral
analysis with reported data {7, 11].

Methylation analysis of compound 1. A soln of com-
pound 1 in DMSO (S5mg 100 ul~') was subjected to
GC-MS analysis according to the procedure reported in
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ref. [5]. MS showed the following significant peaks at
(m/z)43,131,101, 117, 89, 115, 161 for terminal rhamnose
(1,5-di-O-acetyl-6-deoxy-2,3,4-tri-O-methylhexitol) and
m/z: 129, 43, 87, 189, 99 for 2,6-disubstituted glucose
(1,2,5,6-tetra-O-acetyl-3,4-di-O-methylhexitol).
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