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Synthesis of N*-CM-L-lysine (2). N*-CM-L-lysine was pre-
pared by carboxymethylation of N*-Z-L-lysine (2.00 g, 7.1 mM)
according to a similar procedure to that for N°-CM-lysine
described above {1]. Mp 237-240° (decomp.). (Found: C,
46.17; H, 7.83; N, 13.30. Caled for C;H, ,O N, 1/4H,0: C,
46.03; H, 7.97; N, 13.429%,.
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INTRODUCTION

Mucilage commonly occurs in higher plants [ 1, 2] but, so
far, this class of natural products has not received any
attention by workers studying plant cell cultures. Since
mucilage finds wide industrial application [3], it was
considered worthwhile to investigate callus cultures of
some medicinally and economically important plants for
their mucilage contents and for the composition of
constituent monosaccharides in the mucilage. The results
of this study are summarized in the present communi-
cation.

RESULTS AND DISCUSSION

The data presented in Table 1 indicate that callus.
cultures of higher plants are relatively rich in mucilage,
which commonly makes up 8-10% of the dry wt. In

* Permanent address: The Bombay College of Pharmacy,
Kalina, Bombay-29, India.

t Permanent address: Department of Botany, Faculty of
Science, Ain Shams University, Cairo, Egypt.

t Address for correspondence and reprints (Prof. S. S.
Radwan).

Table 1. Mucilage contents* of callus cultures and mono-

saccharides of hydrolysates
Callus culture Mucilage Monosaccharides
content (ratio)
Trigonella 212 Galactose:mannose
foenum-graecum 1:1-4)
Catharanthus roseus 8.4 Glucose:mannose
(1-2:1)
Cicer arietinum 8.9 Galactose:mannose
(1-5:1)
Glycine max 8.1 Galactose:mannose
(1:12)
Nicotiana glauca 9.4 Galactose
* Values are expressed in % dry wt.

callus cultures of Trigonella foenum-graecum, 21.2%,
mucilage is found. The seeds and 3-week-old seedlings of
Trigonella foenum-graecum contain 263 and 10.89,
mucilage, respectively.

Galactose and mannose appear to be the common
constituent monosaccharides in mucilage of callus
cultures. In mucilage from cultures of Catharanthus roseus,
glucose instead of galactose, is detected and in mucilage
from Nicotiana glauca, only galactose is present. In the
case of T foenum-graecum and Glycine max, a striking
similarity between the qualitive and quantitative com-
position of mucilage in callus cultures (Table 1) and
mucilage in organs of the intact plant [4, 5] is observed.

EXPERIMENTAL

Callus cultures of T foenum-graecum and C. roseus were
established from sterile seedlings on MS medium [6]. Cultures
of Cicer arietinum, G. max and N. glauca were kindly provided by
Prof. W. Barz, University of Miinster, Miinster, Germany.
Fight-week-old cultures were dried in vacuo at 60° for 12 hr.
Mucilage was extracted with 5% aq. HOAc, precipitated from
the conc soln by excess EtOH, purified, dried to constant wt
and determined gravimetrically [7]. Mucilage was hydrolysed
by heating in a sealed tube with 2 N H,SO, at 100° for 1 hr. The
soln was cooled, neutralized with BaCO,, passed through
Amberlite IR-120 and concd in vacuo [8]. The monosaccharides
formed by hydrolysis were identified by TLC together with
authentic samples on Kieselguhr G plates impregnated with Pi
buffer (pH 5) using n-BuOH-Me,CO-Pi buffer, pH 5 (4:5:1) as
the developing solvent [9]. The monosaccharides were also
analysed qualitatively and quantitatively by GLC of their TMSi
derivatives [ 10] using a glass column (2m » 6 mm) packed with
Chromosorb W, 80-100 mesh, coated with 15% Carbowax
20 M. Column temp. was 220°, N, was carrier gas. The pro-
portions of the constituent monosaccharides were determined
from their rel. peak areas.
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The observation that a hexane extract of Wedelia Table 1. '3C-NMR spectrum of 2*

scaberrima Benth. showed activity against snails prompted

a chemical examination in an effort to identify the active Gl 40801 C-14 37.67 1
constituents. Kaur-16-en-19-oic acid 1 and 15a-tiglinoyl- C-2 18551 C-15 83354
oxy-kaur-16-en-19-oic acid 2 could be isolated. Working C-3 37.871 C-16 15648
on Wedelia species, Bohlmann et al. [1] prepared the c4 4398 s C-17 11067t
methy] ester of compound 2 from a complex acid mixture. G5 56.96 d C-18 29.02 q

Compound 2 has a tigloyl group CH,—CH=C(CH,)- C-6 2095t C-19 18581 s
COO- confirmed by MS (base peak m/e = 83, 100, C-7 35141 C-20 1588
C,H,CO") and by 'H NMR spectrum which exhibited C-8 4308 s cr 169.16 s
signals at 6.84 (m, 1H) and 1.83 (s, 6H’ s)6. Double c9 53.28d c2 129.80 s
resonance studies showed that irradiation of the methyl C-10 40.09 s c-¥ 137934
signals resulted in the collapse of the vinyl proton ¢-11 19.13¢ Cc4 1445 q
multiplet to a singlet and irradiation of the vinyl proton C-12 3286t C-s 1224 4
signal resulted in the opening of the singlet methyl C-13 4283d
protons to a double singlet signal. The hydrolysis -

* Run in CDCI,.

product of 2 was 15a-hydroxy-kaur-16-en-19-oic acid
C,0H;00; (m/e, 318); mp 232-234° (lit. 228-230°) [2].
The '3C NMR spectrum (Table 1) of the tigloyl ester
confirmed its structural identity. The absorption at
185.81 ppm as a singlet, proved the presence of the other
two oxygens in the molecule in total agreement with the
MS (m/e = 400, 7%, C, H,,0,). Treatment of 2 with
diazomethane gave the methyl ester 4 whose !H NMR

H spectrum exhibited the signal of a methyl group at 3.645,
1R=R=H / confirming the presence of the carboxylic acid in 2.
2 R = H; R’ = tigl = —0,CV"—C¥=C¥ Pakraski et al. isolated the 15x-angeloyloxy-kaur-16-
3R=H;R =OH AN en-19-oic [3] from Enhydra fluctuans Lour. In an attempt
R = Me; R’ = tigl. CH, CH, to synthesize the ester, the isomeric tiglate was obtained.
5 4’

Tests performed with the isolated compounds showed
1 to be molluscicidal (against Biomphalaria glabata) and

* Author to whom correspondence should be addressed. 2 miracidicidal (against miracidia of Schistosoma mansoni).



