View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Faculty of Chemistry Repository - Cherry

san Chem,
ROHT] [ 119554

Journal of
the Serbian
Chemical Society

: s
*F G0pg1 /e JSCS@tmfbg.ac.rs « www.shd.org.rs/JSCS
J. Serb. Chem. Soc. 74 (2) 129-132 (2009) UDC 582.684.1:577.121:547.583.1(549.1)
JSCS-3815 Short communication

SHORT COMMUNICATION
Secondary metabolites of Hypericum monogynum from Pakistan

MOHAMMAD ARFANY NAILA RAZIQ!, IVANA ALJANCICZ
and SLOBODAN MILOSAVLJEVIC#

LInstitute of Chemical Science, Peshawar University, 25000 Peshawar, Pakistan,
2|ngtitute for Chemistry, Technology and Metallurgy, University of Belgrade, NjegoZeva 12,
11000 Belgrade and 3Faculty of Chemistry, University of Belgrade,

Sudentski trg 16, 11000 Belgrade, Serbia

(Received 26 May, revised 15 October 2008)

Abstract: 4-Chlorobenzoic acid (1), quercitrin (2), astilbin (3), aong with s-si-
tosterol, y-sitosterol, friedelin and S-amyrin were isolated from the aeria parts
of Hypericum monogynum. Whereas compound 1 was isolated for the first time
from natural sources, flavanonol 3 was not found before in these species.

Keywords: Hypericum monogynum; Clusiaceae; 4-chlorobenzoic acid; querci-
trin; astilbin.

INTRODUCTION

The genus Hypericum L. (family Clusiaceae) comprises about 460 species
distributed worldwide in temperate regions. Hypericum species were aready known
to ancient communities as useful medicinal plants. The best known among them
is Hypericum perforatum (St. John’s wort), the use of which as aremedy was de-
scribed and recommended throughout the Middle Ages. Several groups of bioac-
tive natural products, e.g., naphthodianthrones, phloroglucinals, phenylpropano-
ids, flavonol glycosides, biflavones, tannins, proanthocyanidins and xanthones
have been identified from the genus. Biologica tests of the flavonoids isolated
from the genus Hypericum demonstrated inhibition of lipoxigenase,! antidepres-
sant2 and scavenging? activity, while the flavonoid glycoside exhibited antifun-
gal activity.4 In Pakistan, twenty species of this genus are known. Hypericum
monogynum Miller (Syn. Hypericum chinense L.) is distributed mainly in SE.
China and Taiwan. It is cultivated in many parts of the world, including the
plains of W. Pakistan. This species is used in traditional medicine as an aterna-
tive, antidote and astringent, as well as in the treatment of miasmatic diseases.®
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Continuing our chemical examination of the flora of the North-West region of
Pakistan and the search for compounds of pharmacological interest, an exami-
nation of the aerial parts of H. monogynum Miller, originating from Peshawar is
now reported.

Previous examinations of H. monogynum involved the constituents of the
aeria parts® and volatiles.” In a sample from China, Wang et al.® identified 10
compounds. quercetin, quercitrin, hyperoside, rutin, (-)-epicatechin, 3,5-dihydro-
xy-1-methoxyxanthone, 3,4-O-isopropylidene shikimic acid, shikimic acid, dau-
costerol and oleanolic acid.

RESULTS AND DISCUSSION

A combination of different preparative chromatographic techniques and
selective extractions with different solvents applied on the MeOH extract of the
aeriad parts of H. monogynum afforded seven compounds: 4-chlorobenzoic acid
(1),8 quercitrin (2),° astilbin (3) (Fig. 1),10 p-sitosterol, 11 y-sitosterol,12 friedelin
and p-amyrin.13 The occurrence of 2, also found in the same species before,6 as
well as flavanonol rhamnoside 3, detected previously in several species of the ge-
nus, among them H. perforatum,14 is not unexpected. Quercitrin (2) was demon-
strated to be a potent antileishmanial compound, with a low toxicity profile and
exhibited antioxidant activity in the DPPH test.1> The co-occurring flavanonol 3
was shown to exhibit diverse biological activities, such as lipolytic, anti-oxida-
tive, anti-allergic, anti-inflammatory and insecticidal.16 To the best of our know-
ledge, p-chlorobenzoic acid has not been found from plant sources before. As
shown in an investigation of the plant-growth activity of substituted benzoic and
phenoxyacetic acids, including 1,10 benzoic acids substituted with an electrone-
gative atom capable of displacement by an electron-rich plant substrate exhibit

plant-growth activity.17
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Fig. 1. Structures of 4-chlorobenzoic acid (1), quercitrin (2) and astilbin (3).
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EXPERIMENTAL
General

The spectra were recorded with the following instruments: UV, Cintra 40, GBC UV-Vis
spectrometer; IR, Perkin-Elmer FT-IR spectrometer 1725X; 1H- and 13C-NMR, Bruker DM X
600 (600 MHz for 1H) in CD30D with TMS as the interna reference; DCI MS (150 eV, iso-
butane), Finnigan MAT mass spectrometer 8230, double focusing (BE geometry). Silica gel
60 and polyamide SCg were used for column chromatography. Silica gel 60 Fosy and RP-8
Fos45 precoated aluminum sheets (0.25 mm, Merck) were used for TLC control.

Plant material

The aeria parts of Hypericum monogynum were collected at the University of Peshawar
campus during the flowering stage in July 2004 and the taxonomic identification was perfor-
med by Professor Abdul Rasheed. A voucher specimen (No. 29304-PUP) is deposited in the
Herbarium of the Department of Botany, University of Peshawar.

Extraction and isolation

Air dried, powdered aerial parts (1 kg) were extracted by percolation with methanol at
room temperature. The residue (180 g) obtained after solvent removal under reduced pressure
was successively extracted with n-hexane and ethyl acetate to yield the HE-extract (40 g) and
EA-extract (12 g) after evaporation of the solvents. Aliquot of the EA-extract (12 g) was chro-
matographed on silica gel column with chloroform, gradually increasing polarity by succes-
sive addition of methanol. The fraction eluted with chloroform/methanol = 7/1, after recrystal-
lization from methanol/water gave p-chlorobenzoic acid (1, 60 mg), identified by the identity
of its spectral data to those from the SDBS library.8 The fraction eluted with chloroform/me-
thanol = 7/2, upon crystallization from methanol/water afforded a mixture of two flavonoids
(FF, 1.50).

An aiquot of FF (122 mg) was chromatographed on polyamide SCg with MeOH/H,0 =
= 1.1 to afford astilbin (3, 41 mg) and quercitrin (2, 56 mg).The progress of the elution was
monitored by TLC (RP-8 Fxg,); the developing system was MeOH/H,0 = 1:1.

Repeated silica gel chromatography of the n-hexane extract residue (40 g) yielded g-si-
tosterol (20 mg), y-sitosterol (17 mg), friedelin (24 mg) and S-amyrin (25 mg).

CONCLUSIONS

The plant constituents quercitrin and astilbin make a different flavonol pro-
file of the Hypericum monogynum from Pakistan, compared with the H. monogy-
num from China, which contains quercitrin and its aglycone quercetin. Substi-
tuted phenoxyacetic and benzoic acids, such as p-chlorobenzoic acid, capable of
displacement by an electron-rich plant substrate, could exhibit plant-growth acti-
vity. Thisisthe first time p-chlorobenzoic acid has been found from plant sources.

Acknowledgement. The authors from Serbia acknowledge their gratitude to the Ministry
of Science and Technological Development of the Republic of Serbia for financia support,
Project No. 142053.
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U3BOA

CEKYHJAPHU METABOJINTU BUJBHE BPCTE Hypericum monogynum 13 IIAKMCTAHA

MOHAMMAD ARFANY, NAILA RAZIQY, UIBAHA AJbAHUNR? u CJIOBOJAH MIJIOCABJBEBUR3
L nstitute of Chemical Science, Peshawar University, 25000 Peshawar, Pakistan, 2Hucitiuiayit sa xesujy,

HiexHoA0ZUfy U mettianyp2ujy, Ynueepauitieiii y beozpaoy, Bhezouesa 12, 11000 Beozpao u 3Xemujcxu ¢hakyaitieit,

Ynusepsuitein y beozpady, Ciiyoeniicku wuipz 16, 11000 Beozpao

4-Xnopobensoesa kucenuna (1), ksepuutput (2), acrunbus (3), Kao u S-CUTOCTEPOI, J- CH-

TOCTepo, QPHACIUH U f-aMUPHH H30JI0BaHU Cy U3 HAJ3eMHHX JeloBa OuibHe BpcTe Hypericum
monogynum. Io npsu myT jenumemne 1 je n3010BaHO U3 IPHPOAHUX U3BOPA, OK (IaBaHOHOI 3 10
cajJia HHje M30JI0BaH U3 OBE OMJBHE BPCTE.

=

ok

N o

10.
11
12.
13.
14.

15.

16.

17.

(TTpumsbero 26. maja, peenaupato 15. okro6pa 2008)

REFERENCES

M. Oblozinsky, L. Bezakova, |. Holkova, M. Vanko, T. Kartnig, M. Psenak, Biologia 61
(2006) 331

V. Butterweck, M. Hegger, H. Winterhoff, Planta Med. 70 (2004) 1008

M. I. Nassar, A. M. Gamal-Eldeen, Bull. Faculty Pharm. 41 (2003) 107

Y. Lu, Z. Zhang, G. Shi, J. Meng, R. Tan, Acta Bot. Sin. 44 (2002) 743

Hypericum monoginum (and references therein), http://www.pfaf.org/database/ plants.php?-
Hypericum+monogynum (December, 2008)

J. Wang, S. Peng, M. Wang, N. Chen, L. Ding, Zhongguo Zhongyao Zazhi 27 (2002) 120
B. Demirci, K. H. C. Baser, S. L. Crockett, I. A. Khan, J. Essent. Oil Res. 17 (2005) 659
Spectral Database for Organic Compounds, SDBS (from Japan), http://www.aist.go.jp/
/sdbs/cgi-bin/cre_index.cgi? (December, 2008)

T. Fossen, A. Larsen, B. T. Kiremire, O. M. Andersen, Phytochemistry 51 (1999) 1133

K. Ohmori, K. Hatakeyama, H. Ohrui, K. Suzuki, Tetrahedron 60 (2004) 1365

Scifinder® - Carbon 13 NMR Spectrum for 83-46-5

P. L. Chiu, G. W. Patterson, Lipids 16 (1981) 203

S. B. Mahato, A. P. Kundu, Phytochemistry 37 (1994) 1517

a) G. Jurgenliemk, A. Nahrstedt, Pharmazie 58 (2003) 200; b) G. Jurgenliem, A. Nahr-
stedt, Planta Med. 68 (2002) 88

a) M. F. Muzitano, E. A. Cruz, A. P. de Almeida, S. A. G. Da Silva, C. R. Kaiser, C.
Guette, B. Rossi-Bergmann, S. S. Costa, Planta Med. 72 (2006) 81; b) G. K. Jayapra-
kasha, M. Ohnishi-Kameyama, H. Ono, M. Yoshida, L. J. Rao, J. Agric. Food Chem. 54
(2006) 1672

a) L.-K. Han, H. Ninomiya, M. Taniguchi, K. Baba, Y. Kimura, H. Okuda, J. Nat. Prod.
61 (1998) 1006; b) L. G. Batista Pereira, F. Petacci, J. B. Fernandes, A. G. Correa, P. C.
Vieira, M. da Silva, G F. Fatima, O. Maaspina, Pest Manage. Sci. 58 (2002) 503; ¢) M.
Kenji, K. Toshimitsu, T. Yukiyoshi, |I. Takao, Z. Wen-Hua, K. Koichiro, S. Fumio, 1.
Kiharu, Nippon Shokuhin Shinsozai Kenkyukaishi 5 (2002) 48

a) R. M. Muir, C. Hansch, Plant Physiol. 26 (1951) 369; b) M. R. Muir, C. Hansch, Plant
Physiol. 28 (1953) 218.

2009 Copyright (CC) SCS




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




