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Abstract
C14H13NO5, monoclinic, P21 (no. 4), a = 4.6967(7) Å,
b = 10.7175(16) Å, c = 12.945(2) Å, β = 94.827(8)°,
V = 649.30(17) Å3, Z = 2, Rgt(F ) = 0.0577,wRref (F

2) = 0.1302,
T = 223(2) K.

CCDC no.: 2096412

The molecular structure is shown in the figure. Table 1
contains crystallographic data and Table 2 contains the list
of the atoms includingatomic coordinates anddisplacement
parameters.

Source of material

The starting material 4-oxo-4H-chromene-3-carbaldehyde
(522 mg, 3 mmol), purchased from Aldrich, was dissolved in

40mL of methanol to give a clear solution. Two equivalents
of hydroxyl amine (6 mmol, 420 mg) and sodium acetate
(6mmol, 490mg) in 15mL ofwater were added to the above
solution, and reaction mixture was stirred at 70 °C for 5 h.
The reactionmixture was cooled down to room temperature
to furnish precipitation of the corresponding oxime com-
pound. The solid was filtered and washed with cold meth-
anol. The oxime compound (2 mmol, 380 mg) and K2CO3

(3 mmol, 415 mg) were dissolved in 30 mL of DMF to give a
clear solution. To the solution, was added ethyl-
bromoacetate (3 mmol, 0.4 mL) and the reaction mixture
was stirred at 50 °C. After the completion of the reaction
(checked by TLC), the reaction mixture was cooled down to
room temperature and poured into 100 mL of ice-water to
form a precipitate. Crystals of the title compound were
obtained by recrystallization from an ethanol solution.

Experimental details

Data collections and reduction were carried out using the
Bruker software APEX2 and SAINT including SADABS [1].
Hydrogen atoms were placed in their geometrically ideal-
ized positions and constrained to ride on their parent atoms.

Comment

Oxime esters are one of the most important moiety in a
large number of bioactive compounds with a wide range of

Table : Data collection and handling.

Crystal: Colourless plate
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

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

Programs: Bruker [], SHELX [, ],
Olex []
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activities [5, 6]. In addition they have been known as
photoinitiators in the field of photochemistry [7, 8]. Chro-
menon is an indispensable structure in flavonoids which
have demonstrated diverse biological activities in medici-
nal chemistry [9–12]. Isoflavonoids have substituent at
three-position of the chromenone structure and they have
shown structural difference from other flavonoids which
have substituent at two-position. Because of the critical
structural differences, isoflavones exhibit physiological
functions that are different to those of other flavonoids [13].
Recent research has shown that isoflavones have broad
biological activities including an influence on osteoporosis
[14], cardiovascular diseases [15], and it has been shown
that an inhibition of thyroid peroxidase is possible [16]. In
an extension of our previous studies on isoflavones [17–19],

chromenone was combined with an oxime ester to obtain
isoflavone analogs.

In the title compound (see the Figure), the chromenone
ring (C1–C9/O2) is almost planar,with amaximumdeviation
of0.023ÅatC1 (r.m.s. deviation=0.010Å). The chromenone
ring and the C10=N1 double bond of the oxime unit lie in the
same plane [N1–C10–C9–C1 = −1.3(5)]. The C10=N1 imine
double bond adopts an E-configuration, which was defined
by a dihedral angle of −177.6(3)° for C9–C10–N1–O3. In the
oxime unit, the ethylacetate group attached to the oxygen
forms an anti-conformation with the imine C10=N1 double
bond as it moves away from the hydrogen attached to the
imine carbon [C11–O3–N1–C10 = 176.0(3)°]. In the crystal,
the carbonyl oxygen (O1) forms weak and branched
C(10)–H(10)/O(1) and C(8)–H(8)/O(1) hydrogen bonds to
form a six-membered ring, which propagates along the
b-axis by a C(11)–H(11A)/O(2) hydrogen bond. The chain
is further stabilized by additional C(11)–H(11B)/O(4)
interactions.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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

1136 M. Yoo and D. Koh: Crystal structure of C14H13NO5



9. Medzhitov R Inflammation 2010: new adventures of an old flame.
Cell 2010, 140, 771–776.

10. Cushnie T. P. T., LambA. J. Antimicrobial activity offlavonoids. Int.
J. Antimicrob. Agents 2005, 26, 343–356.

11. Lebeau J., Furman C., Bernier J. L., Duriez P., Teissier E., Cotelle N.
Antioxidant properties of di-tert-butylhydroxylated flavonoids.
Free Radical Biol. Med. 2000, 29, 900–912.

12. Shukla S., Gupta S. Apigenin: a promising molecule for cancer
prevention. Pharm. Res. 2010, 27, 962–978.

13. Tikkanen M. J., Adlercreutz H. Dietary soy-derived isoflavone
phytoestrogens: could they have a role in coronary heart disease
prevention? Biochem. Pharmacol. 2000, 60, 1–5.

14. Ye Y.-B., Tang X.-Y., Verbruggen M. A., Su Y.-X. Soy isoflavones
attenuate bone loss in early postmenopausal Chinese women: a
single-blind randomized, placebo-controlled trial. Eur. J. Nutr.
2006, 45, 327–334.

15. Zhan S., Ho S. C. Meta-analysis of the effects of soy protein
containing isoflavones on the lipid profile. Am. J. Clin. Nutr. 2005,
81, 397–408.

16. Chang H. C., Doerge D. R. Dietary genistein inactivates rat thyroid
peroxidase in vivo without an apparent hypothyroid effect.
Toxicol. Appl. Pharmacol. 2000, 168, 244–252.

17. Shin S. Y., Lee Y. H., Lim Y., Lee H. J., Lee J. H., Yoo M., Ahn S., Koh
D. Single crystal X-ray structure for the disordered two
independent molecules of novel isoflavone: synthesis, hirshfeld
surface analysis, inhibition and docking studies on IKKβ of 3-
(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-6,7-dimethoxy-4H-
chromen-4-one. Crystals 2020, 10, 911.

18. JeongM., JungE., Lee Y.H., Seo J. K., AhnS., KohD., LimY., ShinS. Y. A
novel synthetic compound (E)-5-((4-oxo-4H-chromen-3-yl)
methyleneamino)-1-phenyl- 1H-pyrazole-4-carbonitrile inhibits
TNFα-inducedMMP9expressionviaEGR-1downregulation inMDA-MB-
231 human breast cancer cells. Int. J. Mol. Sci. 2020, 21, 5080.

19. Ahn S., Sung J., Lee J. H., Yoo M., Lim Y., Shin S. Y., Koh D.
Synthesis, single crystal X-ray structure, Hirshfeld surface
analysis, DFT computations, docking studies on aurora kinases
and an anticancer property of 3-(2,3-dihydrobenzo[b][1,4]dioxin-
6-yl)-6-methoxy-4H-chromen-4- one. Crystals 2020, 10, 413.

M. Yoo and D. Koh: Crystal structure of C14H13NO5 1137


	Crystal structure of (E)-ethyl 2-((4-oxo-4H-chromen-3-yl)methyleneaminooxy)acetate, C14H13NO5
	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


