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Abstract

C1oH;406, orthorhombic, Pbca (no. 61), a = 18.0207(13) A,
b =7.6885(5) A, c =18.2326(13) A, V = 2526.23) A%, Z = 8,
Rg((F) = 0.0411, WR,(F?) = 0.1214, T = 296(2) K.

CCDC no.: 2056372

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

Table 1: Data collection and handling.

Crystal: Colorless block

Size 0.20 x 0.17 x 0.14 mm
Wavelength: Mo Ko radiation (0.71073 A)
u: 0.11 mm™

Diffractometer, scan mode:
Bmax, cOmpleteness:
N(hk,)measured’ N(hk[)unique’ Rint:
Criterion for lops, N(hkl)g:
N(param)reﬁned:

Programs:

Bruker APEX-II, ¢ and w
25.5°,>99%

18,059, 2350, 0.029

Iobs > 2 0(lgps), 1937

168

Bruker [1], SHELX [2, 3], Diamond [4]

Source of materials

The mixture of methyl 4-hydroxy-3,5-dimethoxybenzoate
(212 g, 0.01 mol), acetic anhydride (2.04 g, 0.02 mol) was
reacted at 80 °C for 1 h. After the reaction completed (monitored
by TLC), colorless crystal appeared after cooled slowly. The
product was filtered and washed with water three times
respectively: yield 92% (based on methyl 4-hydroxybenzoate).
Elemental Anal. Calcd. (%) for C;,H;,0¢ (254.23): C, 56.69; H,
5.55. Found (%0): C, 54.75; H, 5.74.

Experimental details

H atoms were included in calculated positions and refined
as riding atoms, with C-H = 0.93 A with Usso(H) = 1.5 U,(C)
for methyl H atoms and 1.2 Ue,(C) for all other H atoms.

Comment

Phenolic acids are polyphenols that occur naturally in
plants, which are found in a variety of plant-based foods [5].
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (A?).

Atom X y Z  Uiso*/Ueq
C1 0.09115 (10) 0.9821 (2) 0.26869 (9) 0.0494 (4)
H1 0.0594 1.0142 0.3066 0.059*
C2 0.06371 (9) 0.9536 (2) 0.19840 (9) 0.0457 (4)
c3 0.11230(9) 0.9086 (2) 0.14246 (8) 0.0413 (4)
C4 0.18750 (9) 0.8889 (2) 0.15531(8) 0.0434 (4)
C5 0.21473 (9) 0.9154 (2) 0.22570(9) 0.0488 (4)
H5 0.2651 0.9019 0.2354 0.059*
cé6 0.16642 (9) 0.9619 (2) 0.28132(8) 0.0477 (4)
c7 0.19424 (11) 0.9916 (3) 0.35735(9) 0.0573 (5)
Cc8 0.29867 (14) 0.9840 (4) 0.43527 (12) 0.0910(8)
H8A 0.2992 1.1060 0.4466 0.136*
H8B 0.3486 0.9403 0.4352 0.136*
H8C 0.2700 0.9231 0.4715 0.136*
c9 -0.06253 (11) 0.9828 (3) 0.23395(12) 0.0724(6)
H9A -0.0569 0.8897 0.2686 0.109*
H9B -0.1112 0.9778 0.2126 0.109*
H9C -0.0562 1.0922 0.2585 0.109*
Cc10 0.30770 (10) 0.8598 (3) 0.10271 (11) 0.0647 (6)
H10A 0.3197 0.9742 0.1202 0.097*
H10B 0.3302 0.8418 0.0556 0.097*
H10C 0.3260 0.7747 0.1367 0.097*
C11 0.05057 (8) 0.7398 (2) 0.05478 (9) 0.0433 (4)
C12 0.01851 (12) 0.7444 (3) -0.02022 (10) 0.0648 (6)
H12A 0.0495 0.6789 -0.0529 0.097*
H12B 0.0157 0.8628 -0.0368 0.097*
H12C -0.0303 0.6947 -0.0194 0.097*
01 0.15657 (9) 1.0397 (3) 0.40764 (7) 0.0893 (6)
02 0.26587 (7) 0.9579 (2) 0.36356 (7) 0.0760 (5)
03 -0.00855 (7) 0.9662 (2) 0.17826 (7) 0.0637 (4)
04 0.22926 (6) 0.8432 (2) 0.09629 (6) 0.0580 (4)
05 0.08545 (6) 0.89220 (15) 0.07113 (6) 0.0451 (3)
06 0.04805(8) 0.62225(18) 0.09706 (7) 0.0660 (4)

There are many different phenolic acids found in nature,
and they can be divided into two categories: benzoic acid
derivatives, such as gallic acid, and cinnamic acid de-
rivatives, including caffeic acid [6—8]. The syringic acid, is a
natural phenolic acid of benzoic acid category, which has
antibacterial activities, sedative activities and local anes-
thetic effects [9-12]. Because of its strong activities and its
wide applications, pyromethyl was widely used in perfume,
medicine, pesticide chemistry and organic synthesis. The
synthesis and application of syringic acid and its derivatives
have attracted much attention [13-16]. We still focused on
the synthesis and antibacterial activities of preservatives.
Thus we have designed and synthesised a series of phenolic
acids derivatives. Herein, we report the synthesis and crystal
structure of an important intermediate.

There is one crystallographic independant molecule in
the asymmetric unit (shown in the figure). In the molecule of

DE GRUYTER

the title compound, bond lengths and angles are very
similar to those given in methyl 4-acetoxybenzoate [17]. The
dihedral angle formed between the C1-C6 plane the
carboxylate group 01-C7-02 plane is 4.0°. The acetyl group
05-C16-06 plane is perpendicular to methyl p-hydroxy-
3,5-dimethoxybenzoate and the dihedral angle is 81.5°.

Acknowledgements: X-ray data were collected at Instru-
mental Analysis Center Nanchang Hangkong University,
Nanchang, 330063, People’s Republic of China

Author contributions: All the authors have accepted
responsibility for the entire content of this submitted
manuscript and approved submission.

Research funding: Jiangxi Key R & D Project (20192ACB60011
and 20202BABL205003), the Key Research Foundation of
Educational Department of Jiangxi Province of China
(GJJ200386, GJJ180205, GJJ160382).

Conflict of interest statement: The authors declare no
conflicts of interest regarding this article.

References

1. Bruker. APEX2, SAINT and SADABS; Bruker AXS Inc.: Madison,
Wisconsin, USA, 2009.

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

3. Sheldrick G. M. Crystal structure refinement with SHELXL. Acta
Crystallogr. 2015, (71, 3-8.

4. Brandenburg K. DIAMOND. Visual Crystal Structure Information
System. Ver. 4.0; Crystal Impact: Bonn, Germany, 2015.

5. KumarN., Goel N. Phenolic acids: natural versatile molecules with
promising therapeutic applications. Biotechnol. Rep. 2019, 24,
e00370.

6. Pandey K. B., Rizvi S. I. Plant polyphenols as dietary antioxidants
in human health and disease. Oxidative Med. Cell. Longev. 2009,
2, 270-278.

7. Boz H. Ferulic acid in cereals-a review. Czech J. Food Sci. 2015, 1,
1-7.

8. Wang).R.,MalL.,LiW.F., Tang X. H., Zhao G., Peng L. X., Zhao . L.
Effect of trace elements on the flavonoids and phenolic acids in
tartary buckwheat sprouts. Acta Agric. Univ. Jiangxiensis 2017,
39, 55-63.

9. Srinivasulu C., Ramgopal M., Ramanjaneyulu G., Anuradha C. M.,
Suresh K. C. Syringic acid (SA) — a review of its occurrence,
biosynthesis, pharmacological and industrial importance.
Biomed. Pharmacother. 2018, 108, 547-557.

10. LiuF.,JiangF.B.,LiY.T. Cocrystallization with syringic acid presents
a new opportunity for effectively reducing the hepatotoxicity of
isoniazid. Drug Dev. Ind. Pharm. 2020, 46, 988-995.

11. Cordelia M. J., Sumathy A. Syringic acid (4-hydroxy-
3,5-dimethoxybenzoic acid) inhibits adipogenesis and promotes
lipolysis in 3T3-L1 adipocytes. Nat. Prod. Res. 2020, 34,
3432-3436.



DE GRUYTER

12.

13.

14.

Yang N., Qiu F., Zhu F., Qi L. Therapeutic potential of zinc oxide-
loaded syringic acid against in vitro and in vivo model of lung
cancer. Int. J. Nanomed. 2020, 15, 8249-8260.

Zhou X. L., Huang S. X., Wang P. C., Luo Q., Huang X., Xu Q., Qin
J. K., Liang C. Q., Chen X. A syringic acid derivative and two iridoid
glycosides from the roots of Stachys geobombycis and their
antioxidant properties. Nat. Prod. Res. 2017, 31, 681-686.
ChenP. S., Chen H. M., Zhang G. F., Chen W. J., Chen W. X. Synthesis,
characterization and interaction of syringic acid-copper complex
with DNA. Chin. J. Chem. 2018, 81, 170-174.

15.

16.

17.

C.-L. Xiong et al.: Crystal structure of C,H;,06 —— 575

Rabih S., Ye Y., Hong D. S., Naing A., Falchook G., Fu S., Wheler
J. J., Piha-Paul S., Tsimberidou A. M. Phase | clinical trial of
lenalidomide in combination with 5-fluorouracil, leucovorin, and
oxaliplatin in patients with advanced cancer. Cancer Chemother.
Pharmacol. 2016, 77, 575-581.

Oppelt P., Anthony B. D., Lalitha N. Approach to chemotherapy-
associated thrombosis. Vasc. Med. 2015, 20, 153-161.

Fang L. M., Huang J. P., Dai J. C., Nie X. L., Liu C. X., Kang N. Q.,
Huang L. Crystal structure of methyl 4-acetoxybenzoate,
C10H1004. Z. Kristallogr. NCS 2019, 234, 585-586.



	Crystal structure of methyl 4-acetoxy-3,5-dimethoxybenzoate, C12H14O6
	Source of materials
	Experimental details
	Comment
	Acknowledgements
	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


