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Abstract

C16H13N30, orthorhombic, P2,2:2; (no. 19), a = 7.6087(4) A,
b = 9.6681(4) &, ¢ = 18.6600(9) A, V = 1372.66(11) A3, Z = 4,
Ry(F) = 0.0420, WRer(F) = 0.1093, T = 293 K.

CCDC no.: 2235769

The asymmetric unit of the molecular structure is shown
in the figure. Table 1 contains crystallographic data and
Table 2 contains the list of the atoms including atomic
coordinates and displacement parameters.

Source of materials

The title compound was prepared by the reaction of
2-(4-methoxyphenyl)-2H-indazole (0.2 mmol) and bromoace-
tonitrile (0.4 mmol) in the presence of Ir(ppy)s (0.004 mmol,
2 mol%) as a catalyst, K;HPO, (0.4 mmol) as a base, DMSO
(1.0 mL) as a solvent under argon atmosphere. The reaction

*Corresponding authors: Xia Mi and Jingyu Zhang, College of Pharmacy,
Henan University of Chinese Medicine, Zhengzhou 450046, P. R. China,
E-mail: mixia@hactcm.edu.cn (X. Mi), jyzhang2004@126.com (J. Zhang).
https://orcid.org/0000-0002-5824-6930 (X. Mi). https://orcid.org/0000-
0001-9822-0615 (). Zhang)

Beibei Cui, College of Pharmacy, Henan University of Chinese Medicine,
Zhengzhou 450046, P. R. China

Table 1: Data collection and handling.

Crystal: Colourless block

Size: 0.17 x 0.12 x 0.10 mm
Wavelength: Cu Ka radiation (1.54184 A)
u: 0.66 mm™"'

Diffractometer, scan mode:
Omax, cOMpleteness:
N(hkl)measureds N(hkl)unique: Rint:

Xcalibur, w
71.1°,>99%
5203, 2594, 0.028

Criterion for Iops, N(hkl)gy: 2212
N(param)refined: 183
Programs: CrysALs™ [1], Otex2 [2], SHex [3, 4]

mixture was stirred for 24 h with a 5 W blue LED irradiation
atroom temperature, followed by filtering through a pad of
celite and then washed with ethyl acetate (10 mL x 3).
The residue was purified by chromatography on silica
gel (eluent: EA/PE) and the product was obtained in 61%
yield. The compound was crystallized as colourless crystals
by slow evaporation from a solution of ethyl acetate at
room temperature.

Experimental details

All hydrogen atoms were placed in their geometrically ideal-
ized positions and constrained to ride on their parent atoms.

Comment

Indazoles, an important class of N-heterocycles, play an impor-
tant role in organic synthesis and medical chemistry [5, 6].
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (A?).

Atom ¢ y z Uiso*/Ueq
01 0.4133 (3) 0.9572 (3) 0.73803 (13) 0.0715 (8)
N1 0.3250 (3) 0.7969 (2) 0.41251 (13) 0.0450 (6)
N2 0.3875 (3) 0.7178 (2) 0.46781 (12) 0.0407 (5)
N3 0.3008 (5) 0.3044 (3) 0.5388 (2) 0.0913 (12)
a 0.4543 (4) 0.4859 (3) 0.31992 (16) 0.0491 (7)
H1 0.5034 0.4007 0.3315 0.059*
2 0.4142 (4) 0.5192 (4) 0.25077 (18) 0.0583 (8)
H2 0.4393 0.4561 0.2146 0.070*
a 0.3357 (4) 0.6471 (4) 0.23256 (17) 0.0574 (8)
H3 0.3082 0.6650 0.1849 0.069*
c4 0.2996 (4) 0.7444 (3) 0.28302 (16) 0.0521 (7)
H4 0.2470 0.8278 0.2705 0.063*
c5 0.3442 (4) 0.7153 (3) 0.35493 (15) 0.0420 (6)
c6 0.4184 (4) 0.5855 (3) 0.37325 (15) 0.0404 (6)
c7 0.4457 (3) 0.5914 (3) 0.44621 (15) 0.0399 (6)
c8 0.5274 (4) 0.4855 (3) 0.49453 (15) 0.0457 (7)
HBA 0.6208 0.4385 0.4689 0.055*
H8B 0.5794 0.5318 0.5355 0.055*
(@] 0.4003 (5) 0.3830 (3) 0.51996 (18) 0.0580 (8)
c10 0.3909 (3) 0.7765 (3) 0.53805 (15) 0.0414 (6)
c11 0.3338 (4) 0.7024 (3) 0.59619 (16) 0.0501 (7)
H11 0.2897 0.6135 0.5898 0.060*
12 0.3412 (4) 0.7588 (3) 0.66444 (16) 0.0539 (8)
H12 0.3049 0.7073 0.7038 0.065*
c13 0.4027 (4) 0.8920 (3) 0.67353 (17) 0.0536 (8)
C14 0.4563 (4) 0.9676 (3) 0.61448 (18) 0.0562 (8)
H14 0.4954 1.0580 0.6205 0.067*
c15 0.4523 (4) 0.9102 (3) 0.54704 (17) 0.0487 (7)
H15 0.4905 0.9610 0.5077 0.058*
C16 0.3641 (6) 0.8822 (5) 0.80045 (19) 0.0874 (14)
H16A 0.3774 0.9402 0.8419 0.131*
H16B 0.4379 0.8022 0.8053 0.131*
H16C 0.2437 0.8536 0.7964 0.131*

2H-indazole is a common structure of indazole. Many stra-
tegies have been developed to synthesize such molecules [7,
8]. Herein, we firstly report a new C3-cyanomethyl
substituted 2H-indazole compound obtained.

The asymmetric unit of the title structure consists of
one molecule of the title compound (cf. the figure). The
molecule consists of a 2H-indazolyl group (N1, N2, C1-C7)
and a p-methoxyphenyl group (01, C10-C16). In the struc-
ture, the atoms of 2H-indazole ring are coplanar. The
p-methoxyphenyl group and indazole ring are not in the
same plane, which is similar to several reported structures
of 2H-indazols derivatives [9-13], and the torsion angles of
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C16-01-C13-C12, C6-C7-C8-C9 and N1-N2-C10-C15 are
2.4(5), —86.2(4) and —44.8(4)°, respectively.

Author contribution: All the authors have accepted respon-
sibility for the entire content of this submitted manuscript
and approved submission.

Research funding: This work was funded by the National
Natural Science Foundation of China (No. 21602046) and the
Foundation for University Key Teachers from the Education
Department of Henan Province (No. 2020GGJ]S107).

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

References

1. Agilent Technologies. CrvsAus * Software System; Agilent Technologies
UK Ltd: Oxford, UK, 2017.

2. 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.

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

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

5. Govek S. P, Nagasawa . Y., Douglas K. L., Lai A. G., Kahraman M.,
Bonnefous C., Aparicio A. M., Darimont B. D., Grillot K. L., Joseph J. D.,
Kaufman J. A, Lee K-J,, Lu N., Moon M. J., Prudente R. Y., Sensintaffar J.,
Rix P.J., Hager ). H., Smith N. D. Optimization of an indazole series of selective
estrogen receptor degraders: tumor regression in a tamoxifen-resistant
breast cancer xenograft. Bioorg. Med. Chem. Lett. 2015, 25, 5163-5167.

6. Yakaiah T., Lingaiah B. P. V., Narsaiah B., Kumar K. P., Murthy U. S. N.
GdCl; catalysed grieco condensation: a facile approach
for the synthesis of novel pyrimidine and annulated pyrimidine fused
indazole derivatives in single pot under mild conditions and their anti-
microbial activity. Eur. J. Med. Chem. 2008, 43, 341-347.

7. Ghosh S., Mondal S., Hajra A. Direct catalytic functionalization of
indazole derivatives. Adv. Synth. Catal. 2020, 362, 3768-3794.

8. Ghosh D., Ghosh S., Ghosh A., Pyne P., Majumder S., Hajra A. Visible
light-induced functionalization of indazole and pyrazole: a recent
update. Chem. Commun. 2022, 58, 4435-4455.

9. OhnmachtS. A,, Culshaw A. ., Greaney M. F. Direct arylations of 2H-
indazoles on water. Org. Lett. 2010, 12, 224-226.

10. Bhati K. S., Nagar R., Malviya B. K., Shukla M., Jassal A. K., Verma V. P.,
Yadav D. K., Kumari N., Sharma S. Electrochemical regioselective
sulfenylation of 2H-indazoles with thiols in batch and continuous flow.
J. Org. Chem. 2022, 87, 13845-13855.

11. Ghosh P., Mondal S., Hajra A. Metal-free trifluoromethylation of
indazoles. J. Org. Chem. 2018, 83, 13618-13623.

12. Dey A, Hajra A. Potassium persulfate-mediated thiocyanation of 2H-
indazole under iron-catalysis. Adv. Synth. Catal. 2019, 361, 842-849.

13. Mahanty K., Maiti D., Sarkar S. D. Regioselective C-H sulfonylation of 2H-
indazoles by electrosynthesis. J. Org. Chem. 2020, 85, 3699-3708.



	Crystal structure of 2-(2-(4-methoxyphenyl)-2H-indazol-3-yl)acetonitrile, C16H13N3O
	Source of materials
	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 35
  /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


