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ABSTRACT

Chemical investigation of the dichloromethane ettraf the fruit of Berberis vulgaris L. var. asperm
affordedmixtures of saturatezhrboxylic acid, (22)-3-(4-hydroxyphenyl)-2-propgsy esters 1), fatty acid esters
(2), fatty alcohols §), triacyl glycerols 4), monoacyl glycerols5j, fatty acids §); and g-sitosterol {). The
structures ofland?2 were elucidated by extensive 1D and 2D NMR spsotiy, while those &7 were identified
by comparison of their NMR data with literature aat

Keywords. Berberis vulgarisBerberidaceae, carboxylic acid Z)23-(4-hydroxyphenyl)-2-propen-1-yl esters, fatty
acid esters, fatty alcohols, triacyl glycerols, macy! glycerols, fatty acid§:sitosterol

INTRODUCTION

Berberis vulgarisalso known as barberiy a shrub which produces edible berris.vulgarisfruits have been used
as tea, jelly or syrup for treatment of the regpimatract infection, fever, cold, and flu [1]. Thheot, leaf, bark, and
fruit have been used as folk medicine for the ttnemt and prevention of cardiovascular, gastroiintal
respiratory, skin, renal, and infectious diseas8% [Earlier studies reported the isolation ofquadey
protoberberine and bisbenzylisoquinolinealkaloident the root bark ofBerberis vulgarisubsp. australis
[3].Another study reported the presence phenolias anthocyanins frorB. vulgariswhich exhibited antioxidant
properties [4].Recently, a newisoquinoline-isoqlome alkaloid was isolated from the roots Bf vulgaris[5].
Berberine, an isoquinoline alkaloid isolated frddn vulgaris exhibited anti-diabetes [6-8], anticancer [9], anti
inflammatoty [10], and antiatherosclerosis [11].

In this study, mixtures of saturatedrboxylic acid, (2)-3-(4-hydroxyphenyl)-2-propen-1-yl esterk),( fatty acid
esters 2), fatty alcohols §), triacyl glycerols 4), monoacyl glycerolsy), fatty acids §), andp-sitosterol {)(Fig. 1)
were obtained fronBerberis vulgarid.. var. asperma To the best of our knowledge, this is the fiegtort on the
isolation of1 from B. vulgaris.
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Fig. 1. Chemical constituentsof B. vulgaris:saturated carboxylic acid, (22)-3-(4-hydroxyphenyl)-2-propen-1-yl esters (1), fatty acid
esters(2), fatty alcohols (3), triacyl glycerols (4), monoacyl glycerols (5), fatty acids (6), and p-sitosterol (7)

MATERIALSAND METHODS

General Experimental Procedures

'H (300 MHz) and"*C (75 MHz) NMR spectra were acquired in CB6h aBruker Ultrashield 300 MHz magnet
equipped with a Bruker Avance IIl 300 consuitl referencing to solvent signald 7.26 and 77.0 ppm). Column
chromatography was performedwith silica gel 60 280- mesh). Thin layer chromatography was performid
plastic backed plates coated with silica gelsFand the plates were visualizedby spraying withilliafH ,SO,
solution followed by warming.
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General Isolation Procedure

A glass column 18 inches in height and 1.0 inclerimal diameter was used for the fractionation @& thude
extracts. Ten milliliter fractions were collectedcractions with spots of the same Rf values wemalined and
rechromatographed in appropriate solvent systertisTWC pure isolates were obtained. A glass calub2 inches
in height and 0.5 inch internal diameter was usedtfe rechromatography. Five milliliter fractiongre collected.
Final purifications were conducted using Pastepefpés as columns. One milliliter fractions werdemed.

Sample Collection
The fruits of Berberis vulgarisL. var. asperma were harvested from Mashhad, Khard&rovince, Iran and
identified at the Mashhad Medical University of Suies, Iran.

I solation

Freeze-dried. vulgarisfruits wereground in a blender, soaked in CHfor three days and then filtered. The
filtrate was concentrated under vacuum to afforctde extract (2.3 g) which was chromatographedjragient
elution using increasing proportions of acetoneGh,Cl»(10% increments) as eluents.The H fraction
wasrechromatographed (3 x) using 2.5% EtOAc inopetm ether to affor@ (9 mg) after washing with petroleum
ether. The 10% acetone in &k, fraction was rechromatographed (2 x) using 10%A€t@ petroleum ether to
yield 4 (12 mg). The 20% acetone in gEl, fraction was rechromatographed (3 x) using10% Et@Apetroleum
ether yield 1 (8 mg) after washing with petroleum ether. The 3G#etone in CKCl, fraction was
rechromatographed using 20% EtOAc in petroleum rethélhe less polar fractions were combined and
rechromatographed (2 x) using 20% EtOAc in petnoleether yield3(10 mg) after washing with petroleum ether.
The more polar fractions were combined and rechtognaphed (3 %) usingGEBN:EtLO:CH,CI, (1:1:8 by
volume ratio) to afford7 (5 mg). The 40% acetone in gEl, fraction was rechromatographed using
CH;CN:EtLO:CH,CI, (1:1:8 by volume ratio). The less polar fractiomsre combined and rechromatographed (2
x) using CHCN:ELO:CH,CI, (1:1:8 by volume ratio) to yiel@ (9 mg) after washing with petroleum ether. The
more polar fractions were combined and rechromagwed (3 x) using CIEN:ELO:CH,CI, (2:2:6 by volume
ratio) to yield5 (4 mg).

Carboxylic acid, (22)-3-(4-hydroxypheny!)-2-propen-1-yl esters (1):"HNMR (CDCl;, 500 MHz):8 4.70 (dd,J =
0.6, 3.9 Hz, B1), 6.13 (m, H), 6.60 (dl = 9.3 Hz, H-3),6.85(d]) = 5.1 Hz, H-2', H-6"), 7.28(d,= 5.1 Hz, H-3', H-
5, 2.33 (tJ = 4.5 Hz, B-2"), 1.65 (H-3"), 1.25-1.36 (CH),, 0.89 (t,J = 4.2 Hz , CH"); *C NMR (CDCk, 125
MHz): 5 65.2 (C-1), 120.6 (C-2), 133.9 (C-3), 128.5 (G-135.5 (C-2', C-6"), 127.8(C-3', C-5"), 155.2 (§-473.5
(C-1"), 34.2 (C-2"), 24.5(C-3"), 29.2-29.7 (@K 14.0 (CH").

RESULTSAND DISCUSSION

Silica gel chromatography of the dichloromethantraext of the fruit ofB. vulgarisyielded mixtures of saturated
carboxylic acid, (2)-3-(4-hydroxyphenyl)-2-propen-1-yl ester¥),( fatty acid esters?], fatty alcohols §) [12],
triacyl glycerols 4) [13], monoacyl glycerols5) [14], fatty acids §) [15]; andp-sitosterol ) [16]. The structures
of land 2were elucidated by extensive 1D and 2D NMR spectpyg, while those of8-7 were identified by
comparison of their NMR data with literature data.
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