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ALKALOIDS FROM Haplophyllum leptomerum

V. I. Akhmedzhanova,!” L. Angenot,? UDC 547.944/945
and R. Sh. Shakirov!

The plant Haplophyllum leptomerum Lincz. et Vved. (Rutaceae) is indigenous to Uzbekistan and produces alkaloids
[1a], flavonoids, and coumarins [2].

The air-dried aerial part (1 kg) of this plant that was collected in Babataga Mountains on May 20, 2008, during
budding was extracted with MeOH. The dry MeOH extract was distributed between aqueous H,SO 4 (10%) and CHClj.
A mixture of bases (1 g, 0.1% of the dry raw material mass) was obtained as usual from the acidic solution and was separated
over a column of silica gel (KSK, 1:60) using gradient elution by hydrocarbons:EtOAc. The hydrocarbon:EtOAc effluents
(1:4) afforded successively the known alkaloids skimmianine (1, 55 mg) [1b], y-fagarine (2, 17 mg) [lc], N-methyl-2-
phenylquinolin-4-one (3, 23 mg) [1d]; the EtOAc ones, leptomerine (4, 15 mg) [1e], acutine (5, 12 mg) [ 1f], and 2-heptylquinolin-
4-one (6, 13 mg).

Alkaloids 1-5 were identified using TLC and mixed samples with authentic compounds that were obtained previously
from this species (1-4) [1a] and Haplophyllum acutifolium (5) [11].

Compound 6 was identified from its PMR spectrum (400 MHz, CDCl;, S, ppm, J/Hz, 0 = HMDSO): 0.72 (3H,
t,31=17.02, CHj;), 1.14 (8H, m, 4 x CH,), 1.72 (2H, m, CH,), 2.90 (2H, t, 3]=17.78, Ar-CH,), 6.74 (1H, s, H-3), 7.43 and 7.64
(1H each, m, H-6, 7), 8.25 (1H, d, 3J =9.63, H-8), 8.33 (1H, dd, 3J=8.28, 47 =1.50, H-5), which indicated that 6 was
2-heptylquinolin-4-one, which was isolated previously from Pseudomonas microorganisms [3, 4] and synthesized from acutine
[4]. Direct comparison of 6 with a synthetic sample (TLC, mixed sample) showed that they were identical.

In addition to the aerial part, we collected roots of H. leptomerum, which had not been previously studied. The total
alkaloid fraction from the roots (67 g) was obtained by the aforementioned method (0.17 g, 0.25% of dry raw material mass)
and separated over a column of silica gel 60 (0.063-0.100 mm, Merck) at a mixture:adsorbent ratio of 1:100 using CHCl,4
elution. The known alkaloids dictamnine (7, 7 mg) [1g] and 2 (10 mg) were isolated successively from the effluents and were
identified using TLC and PMR spectra.

PMR spectrum of 2 (400 MHz, CDCly, 8, ppm, J/Hz, 0 = HMDSO): 4.02 (3H, s, OCHj), 4.39 (3H, s, OCHj), 6.88
(1H, dd, 3J=7.68, 41 =1.16,H-7), 7.02 (1H, d, 3] =2.84, H-3), 7.30 (1H, dd, 3J, = 8.63, 3], = 7.68, H-6), 7.58 (1H, d,
3] =2.84, H-2), 7.78 (1H, dd, 3T = 8.63, 4J = 1.16, H-5).

PMR spectrum of 7 (400 MHz, DMSO-d,, S, ppm, J/Hz, 0 = HMDSO): 4.41 (3H, s, CH;0-4),7.45(1H, d, 31=3.75,
H-3), 7.46 and 7.64 (1H each, ddd, 3], =8.48, 3], =6.74, 41 =1.50, H-6,7), 7.84 (1H, dm, 3] = 8.48, H-8), 8.01 (1H, d,
3] =3.75, H-2), 8.18 (1H, ddd, 3J = 8.48, 4T = 1.50, 5] = 0.62, H-5).

Thus, the aerial part of H. leptomerum afforded six (1-6) alkaloids; the roots, two (2, 7). Acutine (5), 2-heptylquinolin-
4-one (6), and dictamnine (7) were observed for the first time in this plant.

Herein we report also results from a study of the anticancer properties of dictamnine (7) on two human cancer-cell
lines HeLLa and HCT-116 that was conducted according to an in vifro method [5]. The compound was dissolved in DMSO. Six
different concentrations (1-100 uM) were used for the test. Cytotoxicity was evaluated using WST-1 reagent and ELISA
(450 nm). Dictamnine exhibited moderate cytotoxicity against both cancer-cell lines (Table 1).
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TABLE 1. Anticancer Activity* of Dictamnine (7), y-Fagarine (2)**, and Skimmianine (1)**

ICsp, uM
Compound
HelLa cells HCT-116 cells
7 65.0 85.0
2 349 >100
1 11.55 >100
Colchicine 1.1 1.3

*in vitro experiments on human HeLa and HCT-116 cancer cells. **Published data [5] are given for comparison.

OCHj3
T
7,
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1,2,7

1: R, =R, = OCH,

2:R, = H,R,=OCH,

7:R,=R,=H

A comparison of the results with those obtained by us earlier [5] led to conclusions about the structure—anticancer

activity relationship of furanoquinoline alkaloids 1, 2, and 7 (Table 1). Increasing the number of methoxyls in the molecule
(7 — 2 — 1) increased the cytotoxicity of the compound against HeLa cancer cells whereas the inverse relationship was
observed for HCT-116 cells. The least methoxylated dictamnine (7) exhibited moderate cytotoxicity whereas 1 and 2 were
weakly toxic.

REFERENCES

1. R. Shakirov, M. V. Telezhenetskaya, I. A. Bessonova, S. F. Aripova, I. A. Israilov, M. N. Sultankhodzhaev,

V. I. Vinogradova, V. I. Akhmedzhanova, T. S. Tulyaganov, B. T. Salimov, and V. A. Tel’nov, Khim. Prir. Soedin.,
179 (1a), 846 (1b), 990 (1c), 660 (1d), 625 (1e), 253 (11), 439 (1g) (1996).

M. P. Yuldashev, Khim. Prir. Soedin., 159 (2002).

J. W. Cornforth and A. F. James, Biochem. J., 63, 124 (1956).

D. M. Razakova, I. A. Bessonova, and S. Yu. Yunusov, Khim. Prir. Soedin., 206 (1973).

0. Jansen, V. Akhmedjanova, L. Angenot, G. Balansard, A. Chariot, E. Ollivier, M. Tits, and M. Frederich,

J. Ethnopharmacol., 105, 241 (2006).

whk v

503




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 2400
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 <>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


