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Abstract

Cy13H,,CIN3, orthorhombic, Fdd2 (no. 43), a = 28.7760(11) A,
b=141.7393(17) A, c = 8.5929(3) A, V=10,320.8(7) A, Z =32,
Rg((F) = 0.0477, WR,f(F?) = 0.0976, T = 296 K.

CCDC no.: 2127402
Table 1 contains crystallographic data and Table 2 contains

the list of the atoms including atomic coordinates and
displacement parameters.
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Table 1: Data collection and handling.

Crystal: Colorless block

Size: 0.86 X 0.69 x 0.28 mm
Wavelength: Mo Ka radiation (0.71073 A)
u: 0.28 mm™*

Scan mode: 0Q-scans

25.0°, >99%

9647, 4032, 0.054
Iobs > 2 0(lops), 2155
309

Olex2 [1], SHELX [2, 3]

Bmax, cOMpleteness:
N(hk[)measuredy N(hk[)uniquey Rint:
Criterion for Iopbs, N(hkl)g:
N(param)reﬁned:

Programs:

Source of material

According to our previous work [4], the 3-chloro-
2-hydrazinylpyridine and 4-methylbenzaldehyde was
stirred in EtOH (50 mL) at room temperature overnight.
The obtained solid was, filtered and dried with 75%
yield. The solid was recrystallized from ethanol to obtain
colorless block crystals.

Experimental details

Coordinates of hydrogen atoms were added using the
standard AFIX options of the SHELX system. Their Ui,
values were set to 1.2U,q of the parent atoms. Using Olex2
[1], the structure was refined with the ShelXL [3].

Comment

Some pyridine derivatives possess biological activity, such
as herbicidal activity [5], insecticidal activity [6], fungicidal
activity [7]. While hydrazone is also a key group in some
drugs or pesticides [8].

There are two crystallographically independent mole-
cules in the asymmetric unit of the title structure (see the
figure). The bond lengths and bond angles of ring systems
(pyridine ring and phenyl ring) are in the normal ranges [9,
10]. The C6=N3 (C19-N6) double bond indicated the E
configuration which is according to the normal double bond
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (A?).

Atom X y z Uiso*/Ueq
Ccla 0.14907 (5) 0.10676 (4) 0.97745 (18) 0.0832 (6)
N1 0.25519 (17) 0.15579 (12) 1.1510(6) 0.0668 (13)
N2 0.18239 (14) 0.14320 (11) 1.2509 (5) 0.0653 (13)
H2 0.1559 0.1338 1.2421 0.078*
N3 0.19270 (15) 0.16015 (10) 1.3844 (6) 0.0578(12)
c1 0.20317 (17)  0.12420 (13) 0.9980 (7) 0.0590 (15)
c2 0.2350 (2) 0.12183 (14) 0.8815(7) 0.0713(17)
H2A 0.2279 0.1107 0.7908 0.086*
c3 0.2776 (2) 0.13613 (16) 0.9000 (8) 0.0774(19)
H3 0.3002 0.1346 0.8231 0.093*
C4 0.2858 (2) 0.15269 (16) 1.0346 (9) 0.0770 (19)
H4 0.3146 0.1625 1.0460 0.092*
C5 0.2140(2) 0.14132(13) 1.1326 (7) 0.0565 (15)
cé6 0.16139 (18) 0.15986 (13) 1.4911 (7) 0.0580 (15)
H6 0.1343 0.1481 1.4755 0.070*
c7 0.1674(2) 0.17739 (13) 1.6348 (6) 0.0516 (14)
Cc8 0.20846 (19) 0.19301 (13) 1.6705(6) 0.0606 (16)
H8 0.2329 0.1927 1.5997 0.073*
c9 0.2135(2) 0.20902 (14) 1.8104 (7) 0.0688 (17)
H9 0.2414 0.2193 1.8313 0.083*
Cc10 0.1786 (2) 0.21023 (14) 1.9196 (7) 0.0689 (18)
C11 0.1843 (2) 0.22825(17) 2.0705 (7) 0.102 (3)
H11A 0.1744 0.2500 2.0567 0.154*
H11B 0.2164 0.2279 2.1013 0.154*
H11C 0.1657 0.2183 2.1498 0.154*
C12 0.1377 (2) 0.19496 (16) 1.8823(8) 0.0790 (18)
H12 0.1132 0.1956 1.9529 0.095*
Cc13 0.1319(2) 0.17874 (14) 1.7433 (7) 0.0708 (16)
H13 0.1038 0.1686 1.7224 0.085*
Cl2 0.05160 (6) 0.02663 (4) 1.1392 (2) 0.1052 (7)
N4 0.11658 (18) 0.08678 (12) 1.4173 (7) 0.0792 (15)
N5 0.06095 (15) 0.09503 (12) 1.2282(5) 0.0636 (13)
H5 0.0409 0.0878 1.1630 0.076*
N6 0.06571 (16) 0.12764 (12) 1.2492 (5) 0.0578 (12)
C14 0.0864 (2) 0.04140 (16) 1.2876 (7) 0.0622 (16)
C15 0.1106 (2) 0.02108 (16) 1.3774 (10) 0.089 (2)
H15 0.1084 -0.0010 1.3634 0.107*
C16 0.1392 (3) 0.0341 (2) 1.4923 (10) 0.110 (2)
H16 0.1567 0.0210 1.5575 0.132*
c17 0.1407 (2) 0.0665 (2) 1.5059 (9) 0.093 (2)
H17 0.1599 0.0751 1.5822 0.112*
C18 0.0882(2) 0.07418 (15) 1.3112(7) 0.0573 (15)
c19 0.0356 (2) 0.14463 (15) 1.1803 (7) 0.0636 (17)
H19 0.0120 0.1343 1.1257 0.076*
c20 0.0362(2) 0.17938 (15) 1.1827 (7) 0.0627 (16)
c21 0.0651 (2) 0.19768 (19) 1.2714 (9) 0.088 (2)
H21 0.0856 0.1876 1.3395 0.105*
C22 0.0649 (3) 0.2307 (2) 1.2628 (11) 0.105 (3)
H22 0.0852 0.2425 1.3242 0.127*
c23 0.0345 (4) 0.24642 (19) 1.1632 (11) 0.107 (3)
C24 0.0060 (3) 0.2281(2) 1.0782 (10) 0.134 (3)
H24 -0.0151 0.2379 1.0111 0.161*
C25 0.0070 (2) 0.1959 (2) 1.0874 (9) 0.108 (3)
H25 -0.0134 0.1842 1.0251 0.129*
C26 0.0362 (4) 0.28315(18) 1.1560 (12) 0.181 (4)
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Table 2: (continued)
Atom X y z Uiso*/Ueq
H26A 0.0330 0.2900 1.0499 0.272*
H26B 0.0654 0.2905 1.1967 0.272*
H26C 0.0113 0.2919 1.2168 0.272*

length [11], and the E configuration is the same as in some
reported structures [12-14]. The torsion angles of C7-C6—
N3-N2 and C6-N3-N2-C5 are -178.3(4)° and -178.1(4)°
(2. molecule: C18-N5-N6—-C19-172.6(5)° and N5-N6—C19-
C20-177.0(5)°).

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

Research funding: This work was funded by Zhejiang
Provincial Natural Science Foundation of China (Nos.
LY19C140002, LY19B020009), the Chemical Company for
Research (KYY-HX-20210140, KYY-HX-20190720).

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

References

7.

. Dolomanov 0. 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.

. Sheldrick G. M. SHELXTL - integrated space-group and crystal-

structure determination. Acta Crystallogr. 2015, A71, 3-8.

. Sheldrick G. M. Crystal structure refinement with SHELXL. Acta

Crystallogr. 2015, (71, 3-8.

. Sun G. X, ShiY. X, Zhai Z. W., Yang M. Y., Weng ). Q., Tan C. X,,

Liu X. H., Li B.J. Synthesis, crystal structure and biological activity
of (E)-3-Chloro-2-(2-(2-methylbenzylidene)-hydrazinyl)pyridine.
Chin. J. Struct. Chem. 2016, 35, 640-644.

. YuC.S.,Wang Q., Bajsa-Hirschel ., Cantrell C., Duke S. O., Liu

X. H. Synthesis, crystal structure, herbicidal activity and SAR
study of novel N-(arylmethoxy)-2-chloronicotinamides derived
from nicotinic acid. J. Agric. Food Chem. 2021, 69,
6423-6430.

. LiuX. H.,WenY. H., Cheng L., XuT. M., Wu N. ). Design, synthesis,

pesticidal activities of pyrimidin-4-amine derivatives bearing a 5-
(trifluoromethyl)-1,2,4-oxadiazole moiety. /. Agric. Food Chem.
2021, 69, 6968-6980.

MinL.).,WangQ., Tan C. X., Weng]. Q., Liu X. H. Synthesis, crystal
structure and fungicidal activity of 2-chloro-N-(o-tolylcarbamoyl)
nicotinamide. Chin. J. Struct. Chem. 2020, 39, 452-458.

. Shen Z.H.,Sun Z. H., Becnel ]. J., Estep A., Wedge D. E., Tan C. X.,

Weng]). Q., Han L., Liu X. H. Synthesis and mosquiticidal activity of
novel hydrazone containing pyrimidine derivatives against Aedes
aegypti. Lett. Drug Des. Discov. 2018, 15, 951-956.



DE GRUYTER

9. WuH. Z., Min L. )., Han L., Liu X. H., Sun N. B. The crystal structure

10.

11.

of (E)-3-chloro-2-(2-(2-fluorobenzylidene)hydrazinyl) pyridine,
C1oHoCIFNs. Z. Kristallogr. NCS 2021, 236, 953-955.

Dilek Ozcelik N., Tunc T., Catak Celik R., Erzengin M., Ozisik H.
Synthesis, spectroscopic, crystal structure, biological activities and
theoretical studies of 2-[(2E)-2-(2-chloro-6-fluorobenzylidene)
hydrazinyl]pyridine. J. Mol. Struct. 2017, 1135, 98-105.

JinY., FuT., Ma B.Y., Wei P., Zhao J. X., Zhao L. Synthesis and
crystal structure of 1-{4-[(3-bromo-2-hydroxy-benzylidene)amino]
phenyl} ethanone, C;5H1,BrNO,. Z. Kristallogr. NCS 2020, 235,
1091-1092.

12.

13.

14.

G.-X. Sun et al.: The crystal structure of C;3H,CINs —— 131

Sowmya H. B. V., Suresha Kumara T. H., Jasinski ). P., Millikan S. P.,
Glidewell C. Crystal structure of (E)-2-fluorobenzaldehyde(pyridin-
2-yDhydrazone. Acta Crystallogr. 2015, E71, 0362-0363.

Ozcelik N., Tunc T., Celik R. C., Erzengin M., Ozisik H. 2-[(2E)-
2-(3-chloro-2-fluorobenzylidene)hydrazinyl]pyridine:
synthesis, spectroscopic, structural properties, biological
activity and theoretical analysis. J. Mol. Struct. 2021, 1227,
129570.

Yuvaraj H., Sundaramoorthy S., Velmurugan D., Kalkhambkar

R. G. (2)-2-[2-(4-Methylbenzylidene)hydrazinyl]pyridine. Acta
Crystallogr. 2011, E67, 0178.



	The crystal structure of (E)-3-chloro-2-(2-(4-methylbenzylidene)hydrazinyl)pyridine, C13H12ClN3
	Source of material
	Experimentaldetails
	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


