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ABSTRACT:

® . - e Bl ; e
Q-geranoxy-7-methoxy-coumarin, isoimperatorin, bergapten and 5-geranyloxy psoralen

(bargamottin) were

isolated for the first timo from the fruit of Citrus grandis Osbeck (= Citrus

decumana Murr.) Their identity was confirmed by spectral methods as well as comparison with

authentic samples.

INTRODUCTION

Coumarins have been found to be
physiological active in animals as well as

other living m'g:misms(”. Many studies
have been carried out to investigate the
brological activitics of coumarins on dif-

. 2 <
ferent body organs and syslcms( ). Sev-

cral species which contain coumarins
have been reported to exhibit anticoagu-

) (‘”, vnsmlilulory(S).

ot i s 6 s . (7
molluscicidal, nnthclmlnhc( ), (Imrcllc( )

and antibacterial activities as well as
molluscicidal and respiratory stimulant
(8,9)

lant™", estrogenic

effect
Five coumarins were isolated from
Citrus aurantifolia and Citrus limonia by
. 1

iman G while McHale et al™

isolated meranzin, meranzin hydrate, iso-
leranzin and B-O-B-D-glucopyranoside

from the juice of Citrus grandis .
EXPERIMENTAL

Plant material:

Fruits of Citrus grandis Osbeck
were obtained in November 1991 from
the trees cultivated in the Experimental
Station of Vegetables, Fruits and Mcdici—
nal Plants, Qanater, Qalyobich, Ministry

20

of Agriculture, Egypt Identity of the
plant was kindly authenticated by Dr. N,
El-Hadidy, Professor of Plant Taxono-
my, Faculty of Science, Cairo Universi-
ty. Also, by comparison with herbarium
specimens at EI-Orman Garden, Guiza.
The fruits were peeled. The isolated
rinds were air-dried, reduced to no 36 -
powder and kept in a well-closed con-
tainer for phytochemical study.

Authentic coumarins:

Bergapten, bergaptol, coumarin,
isoimperatorin and bergamottin were ob-
tained from Natural Products Depart-
ment, NRC, Dokki, Giza Egypt.

Reagents:

1. lodine-Potassium lodide Spray rea-

(12) R PT
gent”™" 1 0.2 g jodine and 4 g potas-

stum iodide were dissolved in 100 ml
waler. '

2. Naturstoff - Polyethylene glycol-rea-

L3y
gent : The plates were

first with 1 Sprayed

% methanolic solutio

¢ ion of
Naturstoff reagent (diphenyl boric
uc{:):d B-ethyl amino ester) followed by
3% cthanolic polyethylene glycol.
Potassium  hydroxide Spray rea-
g (13) .
gent™=" : 10% ethanolic potassium
hydroxide (Borntrager Reaction)
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Apparafus:

MS: by a single focussing spece
trometer, Hitachy, Perkin-Elmer, model
PMU-6D connecticut, USA.

IR: Perkin Elmer 781 Infrared
spectrophotometer, all the substances
were IR studied using KBr disc tech-
nigue.

NMR spectra: Joel QT 90, Japan:
Melting point: A Reichert melting point
microscope (all mp were uncorrected).

Extraction and isolation:

The dned powdered rind of the
fruits (1 kg) ot Citrus grandis Osbeck,
was exhaustively extracted (Soxhlet)
with cthyl alcohol 95%. The extract was
concentrated to about S00 ml under re-
duced pressure. Tt was treated with an
equal volume of 10% potassium hydrox-
ide solution at room temperature for one
hour with continuous shaking. The alka-
line alcoholic extract was diluted with
water and extracted with ether (3 X 300
ml). The aqueous mother Liquor was
acidified with dilute hydrochloric acid
and extracted with ether (3 X 300 ml).
Fthereal extract was washed with water
ull free from acidity, dried over anhy-
drous sodium sulphate and evaporated to
dryness to afford crude coumarin mix-
tre (25 g)”").

This crude coumarin mixture was
studied by TLC (sihica gel G plates) us-
ing benzene-ethyl acetate (4:1) as solvent
system.

Visuahzavnon was carried out by
examination under UV at 365 nm before
spraying with lodine-Potassium  io-

o 112) o
dide’ ™", Naturstolf-polyethylene glycol
or potassiom hydroxide spray rea-

13) “ . :
gcnls( ". This revealed the presence of

four spots with R‘. 0.62, 0.7, 0.84 and 0.9,

respectively. Isolation of these four cou-
marins was achieved by preparative layer
chromatography (silica gel G plates 20 X
20 ¢m and 3 mm thick) alongside with
available authentic samples. Band corre-

sponding o cach ol the four conmgyiyg
was eluted with methanol. The solyep,
was removed under reduced preggige

The four coumarins isolated were ident

fied by co-chromatography, m.p.,
m.p.. UV, IR and NMR data. Compoung
11 was also identified, in addition p
mass spectral analysis. Y

RESULTS AND DISCUSSION

Preparative layer chromatography
of the crude coumarins of C, grandijs Os.
beck resulted in the isolation of four pure
compounds. The structure of these com-
pounds were elucidated by comparing
their UV, IR, NMR data with those re-

. * . s!
ported in the literature! 1540
Compound I :

Compound I, (C’Zl)n2404
fine colourless needles [pet. ether-ethyl
acetate (75:25)]: m.p. 85-87°C. (25 mg)},
R;0.62; UV I~ (EIOH): 220, 260,

) oceurs as

330 nm'*® ; NMR : a singlet at d 3.8
ppm characteristics for one methoxy

group on -7 Two doublets d 6 and
8.1 ppm (1 H, d.J = 9.5 Hz) characteris-
tic of coumarin nucleus with oxygen at

C-S(m, two doublets at d 6.1 and 6.5
ppm (J = 2.5 Hz) for H6 and H8 charac-

teristic for 5,7 substituted coumarin(m. 3
methyl singlets at d 1.5, 1.7 and 1.8 ppm
for 3 methy! groups attached to C-7 an

C-3". A singal d 2.1 ppm for 4 H due t0
CH, CH, at C-4' and C-5'. A doublet d

4.4 ppm (J = 7 Hz) for CH, in C-1". tw0

triplets at d 5.1 and 5.5 ppm indiCi}‘ing
two olefinic protons at C-6' and C-2, 1€
spectively.

From the m.p., mixed m.p- and C‘l’é
chromatography with authentic Sa“’Pm
UV, superimposability in the finger g y
region in the 1R, NMR and compans®

. 5) i d
with the reported data"®, this compouy

was identified as

§5-geranyloX¥~"
methoxy coumarin. ’

) as follows: -

-
-
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Compound II :
Compound 11 (C I()H | 404) oceurs as

white needles [ether], m.p. 108-110°C,
40 mg): Rf 0.7. It gave a bluish green

fluorescence UV 365 which turned to
green fluorescence after spraying with
potassium hydroxide reagent and intensi-
fied after spraying with naturstoff-
polyethylene glycol reagent.

uvi . (EtOH) : 220, 250, 268,
320 nm, NMR: d (ppm in CDCL3) 2 me-

thyl singlet at d 1.7, 1.62 ppm for two
methyl groups, doublet at d 4.78 ppm (J
= 7.5 Hz) for methylene group adjacent
to an oxygen atom (2 H), triplet at d 5.6
ppm for olefinic protons, doublet at d
6.23 ppm (J = 9.5 Hz) for H-3, doublet at
d 6.9 ppm (J = 2.5 Hz), doublet at d =
7.5 ppm (J = 2.5 Hz) (furan protons),
singlet at d 7.0 ppm for C-8, doublet at d
8.1 ppm (J = 9.5 Hz) for H-4.

From the m.p., mixed m.p., UV and
NM‘R“""IS) this Fompound was identified
as isoimperatorin.
Compound III :

Compound II1 (C|2HSO4) as white
(50 mg) needles [methanol], Rf 0.84 m.p.

188-190°C. 50 mg]. It gave a bluish
green fluorescence UV 365 which inten-
sify after spraying with Naturstoff poly-
ethylene glycol reagent and greyish
brown colour upon spraying with jodine-
potassium 1odide reagent UV |
max
(EtOH), 220, 245, 255, 265, 305 nm
which are characteristic for linear furano.

(1)
coumarin'!’, NMR: (d ppm in CDCL3):
singlet at d 4.23 ppm for OCHB, doublet

atd 6.2 ppm (J = 9.5 Hz) for C-3, doublet
atd 7.0 ppm (J = 2.5 Hz) for C-a furan
singlet at d 7.12 ppm for C-8, douhle’l
at d 7.59 ppm (J = 2.5 Hz) for C-b fuan
and doublet d 8.1 ppm (J = 9.5 Hz) for

C4. IR: (KBr) em™'1720, 1620, 1575
1510 and 970 cm™'. MS: (rel. inten. %)
M at m/z 216 is the base peak, 201, 173,

145, 117 and 89" By combination of
UV. NMR, IR, MS, m.p. and mixed
m.p., this compound was identified ag
bergapten.

Compound 1V : |
Compound 1V (C2|H2204) as

needle (30 mg) crystals [hexane-ethy]
acetate, mp 58-60°C]; (R, = 0.9); Uv
] (EtOH),240, 250, 260, 270, 310,

max

nm; NMR: (d ppm in CDCL3): doublet
atd 6 ppm ( J = 10 Hz) for H-3, doublet

atd 7.3 ppm (J = 2 Hz) for H-7; doublet
atd 7.8 ppm (J = 10 Hz) for H-4. Two
methyl singlet atd 1.64 andd 1.7 ppm
for two methyl groups. Singlet at d 2.00
and 2.02 ppm for H-5" and H-4'; doublet
atd 4.7 ppm (J = 7 Hz) for H-1 triplet at
d 5.3 and 5.6 ppm (J =7 Hx) or H-2' and
H-6', respectively.

From the m.p., mixed m.p., UV,
NMR and comparison with the reported
data this compound was identified to be
bergamottin (5-geranyl-oxy-psoralen).
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