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ABSTRACT

The content of Furocoumarin derivatives (Psoralens) of Ruta Chalepensis L. (Whole plant) was
studied by simple extraction with petroleum ether (b.p. 60-80C°). The results indicated that the plant
contains a total of about (0.015%).

Investigation of these compounds by thin layer chromatography (TLC) revealed the presence of at
least four compounds of which methoxsal en (8-methoxypsoralen) was isolated. Itwasidentified and
authenti cated with a standard by spectral method, IR, NMR, Mass spectra and HPLC.This plant could
be considered as a good source for supplying this compound, which is widely used in dermatol ogical
preparations.
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INTRODUCTION

Ruta ChalepensisL. (Rutaceae) isacultivatec
plant ¥ widely grown as garden ornamentalsin
Baghdad and its vicinity. Ruta, Rue and
Sadhab are common names for this plant.
Rutaceae (also termed Rue family) is one of
the important families, that comprises many
genera and species which have been used as a
source of drugs and medicines @. The
decoction of this plant has been used in folk
remedy as carminative to cure stomach ache in
children®.
This study was carried in connection with a
program of using the chemical constitutes of
Iragi Medicinal Plants as a potential for
industrial purposes. Literature survey revealed
that Ruta chalepenis L., contains many
important components®¥, among which are
coumarins and Furocoumarin derivatives.Since

no previous work has been done on this
Iragi plant was found that study of these
compounds, is of advantage for its economical
value and uses in dermatol ogical preparations,
asavailableimported ones are very expensive.
MATERIALSand METHOD

The plant material was collected during
September and October 1997 from the gardens
of the vicinity of the city of Baghdad. Four and
a half kilograms of powdered plant material
(aerial plants and roots) were extracted with 12
liters of petroleum ether (b.p. 60-80 C°), under
reflex for 72 hours. The petroleum ether
extract was filtered and evaporated to dryness,
under reduced pressure at a temperature not
exceeding 40 C°, leaving a dark green residue
(80 gm).
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Separation and Fractionation of

Furocoumarin Derivatives:

Different partition processes together with
column chromatography technique were tried
but with unsuccessful results. So the separation
and fractionation was carried by using
preparative this layer chromatography.

A quantity of 20 gm of the residue was
dissolved in a minimum amount of chloroform
and applied together with standard psoralen
reference  compounds (methoxsalen and
imperatorin) on a number of preparative TLC
plates of silica gel GF254 (0.75 mmthickness)
and developed with solvent system benzene-
acetone (90:10 v/v).

The developed plates were visualized
under U.V light (366 nm wavelength). Four
major bands were observed and designated as
band I, II, Il and IV.

Band Il and Il were overlapped, and both
have very close R¢ values to that of the
standard reference methoxsal en.

These two bands were separated by multiple
development using the same solvent system to
give two compounds.

Band | gave compound | as yellowish
crystals (25 mg) upon recrystallization out of
boiling methanol, a fluffy colorless crystals
was obtained (20 mg) having a sharp melting
point of 147.5°. Out of band Il, compound 2
was isolated as yellowish prismatic crystals
(125 mg), upon recrystallization out of hot
petroleum ether (b.p. 60-80 C° a colorless
long prismatic crystals (120 mg) was obtained
having a sharp melting point of 78 C°.

Out of band 111, compound 3 was isolated as

a yellowish crystas (2.7 mg) upon
recrystallization out of boiling ethanol fluffy
like crystals (2.5 mg) was obtained.
Out of band IV, compound 4 wasisolated as an
oily material. The total yields of these
compounds isolated from the total extract (80
gm)— were: 80 mg of compound 1; 480 mg of
compound 2; 10 mg of compound 3; and oily
material designated as compound 4 .

RESULTS and DISCUSSION

Out of these compounds, only compound 1
was identified and confirmed to be
methoxsalen (xanthotoxin) as it has similar
melting point, CH analysis, and R values in
different solvent systems with standard
reference of methoxsalen.

An assay by HPLC also was done for
compound 1, using methoxsalen U.S.P. 1% as
a standard reference. The retention time was
exactly the same, further identification was
carried out by enrichment technique, in which
the reference was added individually to
compound 1, using three different mobile
phases (Fig. 14 b, o)-
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Other spectral methods were used for further
confirmation. The mass spectrum of compound
1 indicates a molecular ion peak at m/e 216.
The fragmentation pattern showing significant
peaks as shownin (Fig. 2). The NMR spectrum
in CDCl3 (Fig. 3) confirmed the presence of
eight protons. The proton (Hy) and(Hs) astwo
doubletatd 6.8 (Hy) and 8 7.71 (Hg) (shielded
(J) is small as expected for the furor ring (J=1-
2 Cps)). (Hg proton showed singlet peak at &
7.82 (aromatic proton) (Hi1) and (Hz) protons
also appeared astw o doublet peaks atd 7.35, 8
7.26 for (Hy) proton, at 6 6.43 and & 6.31 for
(Hy) proton. Methoxy group protons showed at
8 4.3. The IR spectrum (KBr) (Fig. 4) confirms
the structure. C = O stretching band at 1575
cm? for the a; p-unsaturated lactone. Two
bands at 1600 cm* 1575 cm™ for (C = C)
stretching vibration of the aromatic ring. (C =
C) alefinic band at 1660 cm* ™. Two bands at
1450 cm? and 1375 cm? for asymmetric
bending vibration of CH3 group respectively.
The stretching (C-O-CHs) appears at 1280 cmit
for asymmetrical stretching and 1020 cm™ for
symmetrical stretching. Two characteristic
stretching vibrations for the ester function
appear at 1145 cm™*and 1090 cm™ The moot
characteristic out of plane C-H bending
vibration at 822 cm™ and 760 cm. Moreover
the C-H out plane bending vibration at 870 cm
'is due to one free (H) in benzene ring. Finally
the out of plane olefinic (H) (cisolefein) is
present at 755 cm®in agreement with the
structure [,

All the above mentioned spectral data
confirmed that compound 1 is methoxsalen
having the following structure:

OCH3

Compound 2, 3, and 4 left for further
identification studies
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Fig (1b) HPL C for the compound (BA1) compar ed to the standard reference
oxsoralen ;(Methoxsalen u.s.p 1%)
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Fig.(1c) HPLC for a mixtur e of equal quantities of the compound (BA1) and the standard

reference Oxsoralen ; (Methoxsalen C.S.P 1% ) with third mobile phase
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Fig,(2): Mass Spectrum of the compound (BA,)

Fig (2) Mass Spectrum of the compound (BA,)
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