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Abstract
C11H12O4, monoclinic, P21 (no. 4), a = 15.4586(2) Å,
b = 7.80238(13) Å, c = 16.4003(2) Å, β = 91.0103(13)°,
V = 1977.81(5) Å3, Z = 8, Rgt(F ) = 0.0413, wRref(F

2) = 0.1045,
T = 180 K.

CCDC no.: 2160856

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

Source of material

All solvents were of analytical grade. The title compound
was isolated and purified from the secondary metabolites
of Talaromyces sp. Colorless crystals were obtained by
slow-evaporative solution of the methanol at room
temperature.

Experimental details

All hydrogen atoms were placed in calculated positions
and refined using a riding model with the relative isotropic
parameters. Uiso values of hydrogen atoms were set to
1.2Ueq of the parent atoms.

Comment

The endophytic fungus Talaromyces sp. was isolated from
mangrove tree Sonneratia apetala in Dongzhai harbor,
Hainan Province, and identified by 18S DNA gene
sequence [4]. The specimen was stored at Guangzhou
Medical University, Guangzhou, P. R. China. This fungus
strainwas fermented statically by using ricemedium (85 g
rice, 160 mL coarse sea salt solution with a mass con-
centration of 2 g/L) in a 1 L Erlenmeyerflask at 28 °C for
fourty days. The culture was repetitively extracted with
MeOH solvent and then the extract was further fraction-
ated by silica gel chromatography using a stepwise

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × . mm
Wavelength: Cu Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: SuperNova, ω
θmax, completeness: .°, >%
N(hkl )measured, N(hkl )unique, Rint: ,, , .
Criterion for Iobs, N(hkl )gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: CrysAlisPRO [], SHELX [],
Olex []
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

O . () . () . () . ()
O −. () . () . () . ()
H −. . . .*
O . () . () . () . ()
O . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA −. . . .*
C −. () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
O . () . () . () . ()
H . . . .*
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*

Table : (continued)

Atom x y z Uiso*/Ueq

O . () . () . () . ()
O . () . () . () . ()
H . . . .*
O . () . () . () . ()
O . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
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isocratic solvent system according to the increasing po-
larity starting from 100% petroleum to 100% methanol
using normal-phase vacuum liquid chromatography
(VLC) to obtain nine fractions (Fr. A–I). The title com-
pound was isolated and purified from Fraction F (20%
petroleum/80% ethyl acetate) through silica gel column
chromatography [5]. Its structure was elucidated by
comprehensive analysis of spectroscopic data and
confirmed by X-ray crystallography.

The asymmetric unit of the title compound contains
four crystallographically independent molecules (only one
of the molecules is shown in the figure). And the crystal
structure of two similar compounds, (R)-8-hydroxy-
6-methoxy-3-methylisochroman-1-one) [6] and (R)-
6,8-dihydroxy-3-methylisochroman-1-one [7], have been
previously reported. The absolute configuration of the
chiral center at C-2 both was determined to be R.

The title compound has been also reported from
Penicillium sp. and Talaromyces thailandiasis., containing
its 1H NMR, 13C NMR data [6–9]. It exhibited a moderate
cytotoxic activity against the mouse lymphoma cells
(L5178Y) with IC50 value of 13.70 µM and weak anti–HIV
activities with the IC50 values of 69.3 µM [6, 9]. What’s
more, the X-ray crystallography data of the title compound
was reported here for the first time. The geometric param-
eters are similar to those reported for the (−)-(3R)-
6-methoxy-mellein [10].

Author contributions:All the authors have accepted respon-
sibility for the entire content of this submitted manuscript
and approved submission.
Research funding: This work was supported by Guangzhou
Education Bureau Yangcheng Scholars Project (202032774),
National Students’ Training Programs for innovation and
Entrepreneurship (202110570035 and 202010570028), Special
Funds for Undergraduates’ Scientific and Technological
Innovation Training Programs in Guangdong (pdjh2021
b0417 and pdjh2020b0487), Undergraduate Training
Programs for Innovation and Entrepreneurship in GZHMU
(2021A074, 2020A068, and 2019A076) and High-level

University Construction Fund of Guangdong Province (06-
410-2107242, 06-410-2107249, and 06-410-2107273).
Conflict of interest statement: The authors declare no
conflicts of interest regarding this article.

References

1. Agilent Technologies. CRYSALISPRO Software System, Version
1.171.37.35; Agilent Technologies UK Ltd: Oxford, UK, 2011.

2. Sheldrick G. M. A short history of Shelx. Acta Crystallogr. 2008,
A64, 112–122.

3. Dolomanov O. V., Bourhis L. J., Gildea R. J., Howard J. A. K.,

Puschmann H. Olex2: a complete structure solution, refinement

and analysis program. J. Appl. Crystallogr. 2009, 42, 339–341.
4. Houbraken J., López–Quintero C. A., Frisvad J. C., Boekhout T.,

Theelen B., Franco–Molano A. E., Samson R. A. Penicillium

araracuarense sp. nov, Penicillium elleniae sp. nov, Penicillium

penarojense sp. nov, Penicillium vanderhammenii sp. nov. and

Penicillium wotroi sp. nov, isolated from leaf litter. Int. J. Syst.
Evol. Microbiol. 2011, 61, 1462–1475.

5. Zou T. G., Xue K. C., Zhu J. L., Lin L. Y., Huang H. B., Tao Y. W. Study
on the endophytic fungus Penicillium sp. KF22 polyketide
secondary metabolites of autumn eggplant in Dongzhaigang,
Hainan. Chin. Pharmaceut. J. 2021, 56, 1557–1562.

6. Fahmi E. M., Ghabbour H. A., Nathalie L., Fabien F. V.,
MohamedM. New bioactive chlorinated cyclopentene derivatives
from themarine-derived fungusPhoma sp.Med. Chem. Res. 2018,
27, 1885–1892.

7. Thakur J. P., Haider R., Singh D. K., Kumar B. S., Vasudev P. G.,
Luqman S., Kalra A., Saikia D., Negi A. S. Bioactive isochromenone
isolated from Aspergillus fumigatus, endophytic fungus from
Bacopa monnieri. Microbiol. Res. 2015, 6, 5800.

8. Orfali R. S., Aly A. H., Ebrahim W., Proksch P. Isochroman and
isocoumarin derivatives from hypersaline lake sediment-derived
fungus Penicillium sp. Phytochem. Lett. 2015, 13, 234–238.

9. Dethoup T., Manoch L., Kijjoa A., Pinto M., Gales L., Damas A. M.,
Silva A. M. S., Eaton G., Herz W. Merodrimanes and other
constituents from Talaromyces thailandiasis. J. Nat. Prod. 2007,
70, 1200–1202.

10. Wen Q. I., Wang L. L., Wen H., Wang W. N., Zhang L., Yuan D.
Isolation and identification of chemical constituents in roots and
rhizomes of Asarum heterotropoides Fr. Schmidt var.
mandshuricum (Maxim.) Kitag. J. Shenyang Pharm. Univ. 2014,
31, 681–686. 691.

H. Li et al.: The crystal structure of C11H12O4 743


	The crystal structure of (R)-6-hydroxy-8-methoxy-3-methylisochroman-1-one, C11H12O4
	Source of material
	Experimental details
	Comment
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /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 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /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 false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.10000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /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 <<
    /DEU <>
    /ENU ()
    /ENN ()
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B0048006F006800650020004100750066006C00F600730075006E0067005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


