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The crystal structure of (E)-6-bromo-3,5-dimethyl-
2-(1-phenylprop-1-en-2-yl)-3Himidazo[4,5b]

pyridine, C;;H46BrNs

Figure 1: Molecular structure of the title compound, thermal ellipsoids at
50 % level. The hydrogen atoms were refined isotropically. m—m
interactions, the lower molecule was generated by the symmetry code
1-X, 1-Y, 1-Z, the upper one with 1-X, 1-Y, 1-Z.

https://doi.org/10.1515/ncrs-2024-0231
Received May 7, 2024; accepted July 31, 2024;
published online August 14, 2024

Abstract

C17H16BrN;, monoclinic, P2;/c (no. 14), a = 6.91863(13) A,
b = 71719001 A, ¢ = 29.6309G)A, B = 93.9228(15),
V = 1466.83(4) A°, Z = 4, Rg((F) = 0.0201, WR,(F?) = 0.0392,
T =100.0(1) K.

CCDC no.: 2374734
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 (Figure 1).

1 Source of material

The title compound was derived by an alkylation reaction of
E)-6-bromo- 5-methyl-2-(1-phenylprop-1-en-2-yl)-3Himidazo-
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Table 1: Data collection and handling.

Crystal: Colourless plate

Size 0.23 x 0.20 x 0.04 mm
Wavelength: Mo Ka radiation (0.71073 A)
u: 2.80mm™’'

Diffractometer, scan mode:
Bmax cOMpleteness:
N(hkl)measuredx N(hkl)unique: Rin(:
Criterion for Iops, N(hkl)gy:
N(param)refined:

Programs:

SuperNova, w

32.3°,>99%

63,301, 4996, 0.040

Iobs >2 U(Iobs); 4406

254

CrysALs™™O", OLex2?4, SHELX®

[4,5b]pyridine with methyl methanesulfonate (MMS) in a 1:1
molar ratio under basic conditions. The reaction occurs after
24 hunder continuous stirring in dimethylformamide (DMF)
atroom temperature. After completed reaction (TLC control:
dichloromethane/methanol, 9:1, Ry = 0.88) the mixture was
treated with water, the precipitated product filtered under
reduced pressure, washed three times with water, and dried
at 70 °C. The title product was obtained as a white solid
(45.2 mg, 86 %). Clear colorless crystals suitable for X-ray
structure analysis were obtained after recrystallization
from methanol and slowly evaporation of the solvent over a
period of several days at 295-297 K. The melting point of the
title compound is 413.4-414.9 K.

2 Experimental details

A single crystal of the title compound was examined on a
Rigaku Supernova diffractometer’ using CuKa (A = 0.71073 A)
radiation. The crystal was kept at 100.0(1) K during data
collection. Using Olex2, the structure was solved with the
SHELXT ? structure solution program using Intrinsic Phasing
method and refined with the olex2.refine* refinement
package using Gauss—Newton minimisation. Refinement
using NoSpherA2, an implementation of NOn-SPHERical
Atom-form-factors in Olex2® Hydrogen atoms were refined
isotropically. Displacement ellipsoids are drawn at the 50 %
probability level. Hydrogen atoms were taken into account
using a riding model. There is one molecule in the asym-
metric unit. All geometric parameters are in the expected
ranges.””’
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (A?).

Atom X y z Uiso*/Ueq
Br1 0.323584 (15) 0.150853 (14) 0.412095 (3) 0.01640 (3)
N1 0.39492 (12) 0.33627 (12) 0.58837 (3) 0.01414 (15)
N3 0.72120 (11) 0.34886 (12) 0.58805 (3) 0.01353 (15)
N4 0.75840 (12) 0.26516 (12) 0.51033 (3) 0.01464 (16)
2 0.55995 (14) 0.36597 (13) 0.61292 (3) 0.01305 (17)
c5 0.65740 (14) 0.21937 (14) 0.47162 (3) 0.01486 (18)
Cc6 0.45282 (14) 0.21349 (14) 0.46877 (3) 0.01359 (17)
c7 0.34311 (14) 0.25039 (13) 0.50530 (3) 0.01437 (18)
H7 0.1858 (18) 0.2447 (18) 0.5029 (4) 0.023 3)*
c8 0.44914 (14) 0.29471 (13) 0.54561 (3) 0.01320 (17)
(@] 0.65214 (14) 0.30059 (13) 0.54502 (3) 0.01283 (17)
C10 0.56568 (14) 0.40955 (13) 0.66157 (3) 0.01347 (17)
n 0.38811 (16) 0.50491 (16) 0.67712 (4) 0.0201 (2)
H11a 0.341 (2) 0.435 (2) 0.7076 (5) 0.037 (4)*
H11b 0.419 (2) 0.649 (2) 0.6865 (5) 0.044 (4)*
H11c 0.277 (2) 0.502 (2) 0.6498 (5) 0.052 (5)*
C12 0.72061 (14) 0.35551 (14) 0.68876 (3) 0.01440 (17)
H12 0.8305 (19) 0.275 (2) 0.6733 (4) 0.033 3)*
C13 0.76999 (14) 0.38514 (13) 0.73721 (3) 0.01411 (18)
C14 0.66289 (15) 0.48882 (14) 0.76727 (3) 0.01686 (19)
H14 0.525 (2) 0.552 (2) 0.7555 (5) 0.034 (4)*
C15 0.73233 (15) 0.51212 (14) 0.81226 (3) 0.01770 (19)
H15 0.648 (2) 0.592 (2) 0.8350 (5) 0.040 (4)*
c16 0.90893 (15) 0.43546 (14) 0.82805 (3) 0.01750 (19)
H16 0.963 (2) 0.460 (2) 0.8628 (5) 0.037 (4)*
c17 1.01598 (16) 0.33205 (15) 0.79895 (3) 0.0188 (2)
H17 1.154 (2) 0.277 (2) 0.8106 (5) 0.035 (4)*
C18 0.94655 (15) 0.30693 (14) 0.75416 (3) 0.01721 (19)
H18 1.033 (2) 0.226 (2) 0.7312 (5) 0.034 (4)*
C19 0.92419 (15) 0.39346 (15) 0.59890 (4) 0.01767 (19)
H19a 0.9358 (19) 0.5052 (19) 0.6243 (5) 0.030 (3)*
H19b 1.005 (2) 0.275 (2) 0.6111 (5) 0.044 (4)*
H19c 0.986 (2) 0.439 (2) 0.5683 (5) 0.043 (4)*
C20 0.77245 (16) 0.17169 (16) 0.43231 (3) 0.0194 (2)
H20a 0.739 (2) 0.268 (2) 0.4043 (5) 0.042 (4)*
H20b 0.918 (2) 0.174 (2) 0.4437 (5) 0.047 (4)*
H20c 0.735 (2) 0.032 (2) 0.4182 (5) 0.047 (4)*
3 Comment

The described herein single crystal structure of the title com-
pound was obtained according to our previous re-crystallization
procedures.®” Within the present work, an amide coupling with
subsequent intermolecular cyclization reaction between
5-bromo-6-methylpyridine-2,3-diamine and (E)-2-methyl-3-phe-
nylacrylic acid was conducted in a 1:1 molar ratio under basic
conditions in order to obtain the imidazo[4,5b]pyridine core
structure of the title compound. The title compound crystallizes
centrosymmetrically and the crystal structure contains six
molecules per crystal unit cell, representing (E)-isomers with an
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antiparallel orientation in the crystal packing (Figure 1). The
compound is assembled by an imidazo[4,5b]pyridine core
and a phenyl moiety connected via an 2-methylbutene spacer.
Formation of hydrogen bonds between the molecules within
the crystal unit cell are not observed. The intramolecular
bondlengths of the imidazo[4,5b]pyridine core and the phenyl
moiety are between 1.3 and 1.4 A indicating a delocalization of
the double bonds within both structural units. The significant
shorter bonds of the corresponding five and six-membered
rings are N1-C2 (1.328(1)A) and C9-N4 (1.329(1) A),
respectively. The distance between C10-C12 (1.353(1) A)
atoms indicates the localization of the spacer double bond.
The methyl group C13 is trans to the second methyl group
C11 in the position C10 of the core structure. The imidazo
[4,5b]pyridine core is almost planar including the following
atoms: N1, C2, N3, N4, C5, C6, C7, C8, and C9 from the main
core as well as bromine Brl and the methyl group in positions
C5 and C6, respectively. The styryl unit forms a second planar
moiety consisting of C2, C10, C12, C13, C14, C15, C16, C17, and
C18. The tilt angle between the main imidazo[4,5b]pyridine
plane and the second styryl planar arrangement is
31.08(0)°. The styryl and the imidazopyridine moiety
form bond angles of N1-C2—C10 = 122.31(8)° and of N3-C2-
C10 = 124.83(8)°.

Author contribution: All the authors have accepted re-
sponsibility for the entire content of this submitted manu-
script and approved submission.

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

Research funding: Bulgarian National Science Fund (BNSF),
Grant No. KP-06-N59/2.

References

1. Rigaku, O. D. CrysAlis™ 1.171.43.96a: Abingdon, Oxfordshire, England,
2023.

2. Dolomanov, 0.V.; Bourhis, L. ].; Gildea, R. ].; 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. SHELXT - Integrated Space-Group and Crystal-Structure
Determination. Acta Crystallogr. 2015, A71, 3-8.

4. Bourhis, L.].; Dolomanov, 0. V.; Gildea, R. J.; Howard, J. A. K.; Puschmann,
H. The Anatomy of a Comprehensive Constrained, Restrained
Refinement Program for the Modern Computing Environment - Olex2
Dissected. Acta Crystallogr. 2015, A71, 59-75.

5. Kleemiss, F.; Dolomanov, O. V.; Bodensteiner, M.; Peyerimhoff, N.;
Midgley, M.; Bourhis, L. J.; Genoni, A.; Malaspina, L. A.; Jayatilaka, D.;
Spencer, ). L.; White, F.; Grundkoetter-Stock, B.; Steinhauer, S.;
Lentz, D.; Puschmann, H.; Grabowsky, S. Accurate Crystal Structures
and Chemical Properties from NoSpherA2. Chem. Sci. 2021, 12,
1675-1692.



DE GRUYTER L.P. Bogdanov et al.: The crystal structure of C;7HigBrN; =—— 915

6. Tzvetkov, N. T.; Neumann, B.; Stammler, H.-G.; Mattay, J. Crystal 7. Tzvetkov, N. T.; Neumann, B.; Stammler, H.-G.; Mattay, J. Crystal
Structure of (7a’SR )-7a’-Prop-2-Ynyl-1,2",4,6',7,7a’-Hexahydrospiro Structure of (1aSR,3aRSv,7a SR )-3a-But-2-Ynyl-1a,2,3,3a,4,5-hexahydro-
[1,3-Dioxolan- 2,5"-indene], C14H1g0,. Z. Kristallogr. N. Cryst. Struct. 2006, 1H -cyclopropalc Jinden-6(7H )-one, Ci4H1g0. Z. Kristallogr. N. Cryst.

221, 479-480. Struct. 2006, 221, 481-482.



	The crystal structure of (E)-6-bromo-3,5-dimethyl-2-(1-phenylprop-1-en-2-yl)-3Himidazo[4,5b]pyridine, C17H16BrN3
	1 Source of material
	2 Experimental details
	3 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


