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The alkaloid composition of Convolvulus lanatus was investigated by GLC and GLC-
MS. Altogether, thirteen tropane and pyrrolidine alkaloids were identified on the basis of
mass spectral data and/or Kovats retention indices. Twelve of them have been recorded for
the first time in this plant and some of these alkaloids were identified for the first time in
the genus Convolvulus. Cuscohygrine is the major constituent. Qualitative and quantitative

differences of root and aerial parts are discussed.
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Introduction

Convolvulus is a genus of about 250 species of
flowering plants in the bindweed family Convol-
vulaceae, with a cosmopolitan distribution (Fein-
brun-Dothan, 1978). This species occurs in many
temperate and subtropical regions.

Alkaloids, flavonoids, coumarins, sterols, sapo-
nins, resin glycosides, tannins and stilbene deriva-
tives have been isolated from plants of this genus
(Wagner et al., 1983; Rizk, 1986; Southon and
Buckingham, 1989; Noda et al., 1990; 1992; Glasby,
1991; Molyneux et al., 1993; Todd et al., 1995; El-
Fiky et al., 1996; Jenett-Siems et al., 1998; Dawidar
et al., 2000; Menemen et al., 2002).

Many Convolvulus species are known for their
medicinal utilization and exhibit interesting bio-
logical properties such as purgative, CNS disturb-
ing and antidepressant, antioxidant, hypoglycemic,
antinociceptive, anticancer, anti-ulcerogenic and
antidiarrhoeal activities (Shabana et al, 1990;
Noda et al., 1990, 1992; Sairam et al., 2001; Meng
et al., 2002; Parihar and Hemnani, 2003; Atta and
Mouneir, 2004; Atta and El-Sooud, 2004; Kumar,
2006; Dhingra and Valecha, 2007). Calystegins
(polyhydroxytropanes) isolated from Convolvulus
arvensis are known as potent glycosidase inhibi-
tors (Molyneux et al., 1993). In addition, some
pharmacological and toxic effects of tropane and
pyrrolidine alkaloids can be attributed to the mod-
ulation of muscarinic acetylcholine receptors
(Schmeller et al., 1995).

In Egypt, the genus Convolvulus is represented
by about 20 species (Boulos, 2000). Convolvulus
lanatus is a common spiny shrub, which grows wild
in Egyptian desert and arid lands. The plant has
not been thoroughly studied for its alkaloid con-
tent with modern analytical methods. Since 1983,
only the alkaloid cuscohygrine has been isolated
from this plant (Hilal et al., 1983).

As a part of continuous investigation of Egyp-
tian plants containing alkaloids and having phar-
macological, toxicological and chemotaxonomic
properties (El-Shazly et al., 1996a, b, c, 1997, 1998,
1999, 2000, 2005; El-Shazly, 2002; El-Shazly and
Wink, 2003), we now report our findings on the
alkaloid constituents of the root and aerial parts
of C. lanatus.

We were able to unambiguously identify most
of alkaloids in this plant and have found a number
of tropane and pyrrolidine compounds for the first
time in the studied species and in genus Convolvu-
lus.

Material and Methods
Plant material

Flowering plants of Convolvulus lanatus Vahl
(syn. C. forsskaolii Delile, C. el-arishensis Boulos)
(Boulos, 2000) were collected from a sandy area
near Bilbeis, Sharkeya province, Egypt, in April
2004. The identity of the plant has been kindly
verified by Prof. Dr. H. Abdel Baset, Faculty of
Science, Zagazig University, Zagazig, Egypt. A
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voucher specimen was deposited in the Herbarium
of Pharmacognosy Department, Faculty of Phar-
macy, Zagazig University, Zagazig, Egypt.

Alkaloid extraction

The dried plant material (root and aerial parts,
100 g each) were separately extracted twice with
0.5 m HCI (1 1) through homogenization by Ultra-
turrax treatment and left to stand for 1 h. The re-
sulting extracts were defatted with CH,CI,, made
alkaline with NH,OH and extracted with CH,ClI,,
The organic extracts were dried (anhydrous
Na,S0O,), filtered and concentrated under reduced
pressure to yield alkaloid mixtures. The yield was
0.06% for the root and 0.01% for the aerial parts.

Capillary GLC analysis

Carlo Erba ICU 600 gas chromatograph
equipped with an FID and Spectra Physics inte-
grator. Column: OV1 (15m, 0317 mm i.d,
0.25 um film thickness). Condition: carrier gas, He
(2 ml/min); detector temperature, 300 °C; injector
temperature, 250 °C; oven temperature program:
intial 100 °C for 2 min, isothermal, 100-250 °C at
15°C min~!, 250-300 °C at 25°Cmin~', 300 °C
for 5 min, isothermal. Retention index (RI): Ko-
vats indices (Kovats, 1958) were calculated with
respect to a set of co-injected even-numbered hy-
drocarbons (C;yp—C,g). Each RI was subjected to
a library search by comparison with reference RI
values stored in a data base of Institut fiir Pharma-
zie und Molekulare Biotechnologie, Universitit
Heidelberg, Germany. Cuscohygrine was used as
external standard for quantification.

GLC-MS analysis

Carlo Erba Mega 5160 gas chromatograph
equipped with a fused silica column (DB1, 30 m).
The capillary column was directly coupled to a
quadrupole mass spectrometer (Finnigan MAT
4515). Condition: injector temperature, 250 °C;
temperature program, 70-300 °C at 6 °C min~};
split ratio, 1:20; carrier gas, He (1 ml/min~1). EI-
mass spectra were recorded at 70 eV.

Results and Discussion

Since capillary GLC and GLC-MS are powerful
tools for the rapid and sensitive analysis of tro-
pane and pyrrolidine alkaloids (Witte et al., 1987,
Doerk-Schmitz et al., 1993; Ionkova et al., 1994,
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Todd et al., 1995; El-Shazly et al., 1997) these
methods have been employed in order to identify
major and minor alkaloids in the root and aerial
parts of C. lanatus.

A previous report on C. lanatus revealed the
presence of the pyrrolidine alkaloid cuscohygrine
(Hilal et al., 1983). In addition to the previously
reported cuscohygrine, another twelve pyrrolidine
derivatives and tropinone were detected and iden-
tified (Tables I and II). Ten alkaloids could be un-
equivocally identified by direct comparison (MS,
RI) with authentic alkaloids or by comparison
with literature data (Blossey et al., 1964; Witte et
al., 1987; Basey et al., 1992; Gorinova et al., 1994;
Kubwabo et al., 1993; Doerk-Schmitz et al., 1993;
Ionkova et al., 1994; Jenett-Siems et al., 1996; Bra-
chet et al., 1997; El-Shazly et al., 1997) namely: hy-
grine (1), tropinone (2), 5-(2-oxopropyl)-hygrine
(3), 5-(2-hydroxypropyl)-hygrine (4), 2’,4-N-me-
thylpyrrolidinylhygrine (6),2’,3-N-methylpyrrolidi-
nylhygrine (7), cuscohygrine (8), phygrine (11), N-
methylpyrrolidinylcuscohygrine A (12) and N-
methylpyrrolidinylcuscohygrine B (13) (Fig. 1).
The alkaloid pattern of both root and aerial parts
were also investigated (Table I).

Table I. Alkaloid distribution in the root and aerial parts
of Convolvulus lanatus as determined by GLC (total al-
kaloid 100%).

Alkaloid Aerial Root
parts
Hygrine (1)? - tre
Tropinone (2)* - tr
5-(2-Oxopropyl)-hygrine (3)2° - tr
5-(2-Hydroxypropyl)-hygrine (4)° tr 4.66
2,5-Di-(2-hydroxypropyl)-N- - tr
methylpyrrolidine (5)2°
2’ 4-N-Methylpyrrolidinylhygrine (6)° 547  3.07
2’ 3-N-Methylpyrrolidinylhygrine (7)2° 6.19 470
Cuscohygrine (8) 80.75 72.86
2-[2-Hydroxy-3-(N-methyl-2- 339 283
pyrrolidinyl)-propanyl]-N-
methylpyrrolidine (9)*P
Isomer of 9 (10)2° 420  7.69
Phygrine (11)2 tr tr
N-Methylpyrrolidinylcuscohygrine A tr 4.19
(lz)a,b
N—Meghylpyrrolidinylcuscohygrine B tr tr
(13)21.
Total alkaloids? 0.01  0.06

2 New for C. lanatus.

® First report in genus Convolvulus.
¢ tr, trace.

4 In mg/100 mg dried plant material.
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Fig. 1. Structures of tropinone and pyrrolidine alkaloids from Convolvulus lanatus.

Alkaloid 5 showed a similar mass fragmentation hydroxypropyl moieties at C2 or C5. The quite
pattern to that of 4. Its [M*] at m/z 201 (two mass high intensity fragment at m/z 84 is typical of an
units higher than 4 and four mass units higher than =~ N-methylpyrrolidinyl ion providing good evidence
3), corresponds to C;1H,3NO,. The base peak at for the loss of the two hydroxypropyl moieties at
m/z 142 is probably due to the loss of one of the C2 and CS5. Thus, based on mass fragmentation
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Table II. GLC-MS data for tropane and pyrrolidine alkaloids found in Convolvulus lanatus.

Compound RI* [M7] Characteristic ions (abundance, %) Ref.®
1 1060 141  98(4), 85(5), 84(100), 82(10), 70(6), 43(11), 42(23) 1,2,3
2 1153 139 116(5), 110(6), 96(30), 83(17), 82(100), 81(40), 55(20), 42(50), 41(15) 3,4
3 1440 197  140(80), 98(8), 96(17), 83(8). 82(100), 43(39), 42(13) 5,6
4 1451 199  142(47), 141(10), 140(100), 98(11), 96(17), 84(25), 83(11), 82(98), 57(8), 6

43(28), 42(19)
5 1478 201 143(10), 142(100), 98(10), 96(10), 84(30), 80(14), 57(8), 45(12), 43(8), 42(14)
6 1570 224 167(3), 152(7), 139(3), 124(4), 110(4), 98(3), 84(100), 83(6), 82(10), 70(4), 3,7
43(6), 42(11)
7 1580 224 224(3), 167(5), 152(9), 139(3), 124(5), 110(5), 98(3), 84(100), 83(5), 82(9), 3,7
70(3), 43(5), 42(12)
8 1650 224 209(5), 140(15), 99(9), 98(15), 97(8), 85(10), 84(100), 83(23), 82(18), 70(5), 3,8
55(5), 44(15), 42(28)
9 1682 226  211(1), 170(1), 152(2), 128(3), 110(2), 98(5), 85(8), 84(100), 69(3), 58(2),
43(8), 42(8)
10 1695 226  211(0.5), 170(0.5), 128(4), 110(2), 98(4), 85(7), 84(100), 70(2), 42(8)
11 2045 280  154(5), 140(40), 124(2), 109(4), 96(12), 84(100), 83(15), 82(50), 81(12), 70(6), 3,5
57(11), 43(23)
12 2163 307 167(3), 123(2), 107(2), 93(2), 84(100), 82(16), 59(5), 43(12), 42(13) 3,9
13 2175 307 167(2), 97(3), 91(3), 84(100), 83(15), 82(24), 69(3), 57(6), 55(9), 43(13), 42(6) ~ 3.9

@ Tentatively identified by GLC-MS.

b 1, Witte et al., 1987; 2, lonkova et al., 1994; 3, El-Shazly et al., 1997; 4, Blossey et al., 1964; 5, Basey et al., 1992; 6,
Brachet et al., 1997; 7, Jenett-Siems et al., 1996; 8, Kubwabo et al., 1993; 9, Doerk-Schmitz et al., 1993.

and biogenic consideration, alkaloid 5 was ten-
tatively identified as 2,5-di-(2-hydroxypropyl)-N-
methylpyrrolidine. The structure of 5 has not been
found from plant material so far.

The mass spectra of alkaloids 9 and 10 were very
similar, having RI values of 1682 and 1695, respec-
tively. Both compounds showed [M*] at m/z 226
(2 mass units higher than cuscohygrine) indicating
that they could be an isomeric form of these al-
kaloids. Considering the chiral carbon atoms at
C2 in the pyrrolidine ring and/or at C2' in the
chain, it is reasonable to assume that the two com-
pounds represent the two possible isomers of 2-[2-
hydroxy-3-(N-methyl-2-pyrrolidinyl)-propanyl]-N-
methylpyrrolidine (hydroxy instead of carbonyl in
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cuscohygrine), but the structure of the two com-
pounds could not be unequivocally elucidated by
MS alone. But we did not have enough material
to carry out a NMR analysis.

Although, most of these alkaloids are well
known from other genera of Convolvulaceae, Sol-
anaceae and Erythroxylaceae, some of the alka-
loids listed were, to our knowledge, hitherto un-
known in the genus Convolvulus. With the
exception of cuscohygrine, all compounds men-
tioned here have been detected for the first time
in C. lanatus. Our results contribute to the chemo-
ecology and chemotaxonomy of the genus Con-
volvulus.
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