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Abstract

C20H1CLLNOs, orthorhombic, Pbca (no. 61), a = 14.938(3) A,
b = 13.2243) A, ¢ = 18.753(4) A, V = 3704.3(12) A%, Z = 8, R,
(F) = 0.0462, WRyer (F?) = 0.1435, T = 296(2) K.

CCDC no.: 2450606
The molecular structure is shown in the figure. Table 1
contains the crystallographic data and the list of the atoms

including atomic coordinates and displacement parameters
can be found in the cif-file attached to this article.

1 Source of materials

All starting materials were commercial and used without any
further purification. The title compound was synthesized as
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Table 1: Data collection and handling.

Crystal: Yellow block

Size: 0.29 x 0.24 x 0.18 mm
Wavelength: Mo Ka radiation (0.71073 A)
u 0.37mm™"

Diffractometer, scan mode:
Omax, cOMpleteness:
N(hkl)measureds N(hkl)unique: Rint:
Criterion for Iops, N(hkl)gy:
N(param)sefined:

Programs:

Bruker APEX-IL, ¢ and w scans
28.7°, 100 %

22656, 4718, 0.076

Iobs >2 U([obs)’ 3’1 75

239

Bruker," Olex2,? SHELX®*

follows with reference 5: A mixture of 20 mmol 5,5-dimethyl-
1,3-cyclohexanedione, 20 mmol 3,4-dichlorobenzaldehyde,
20 mmol methyl acetoacetate, 30 mmol ammonium acetate
in 20 mL methanol was stirred for 5min, then 2 mmol
p-toluenesulfonic acid used as catalyst was added. The
mixture was stirred for 6h at room temperature, then
washed with saturated sodium bicarbonate, and filtered.
The single crystal was obtained by recrystallizing the crude
product from an ethanol solution.

2 Experimental details

The structure was solved by Direct Methods with the
SHELXS-2018 program. All H-atoms from C and other atoms
were positioned with idealized geometry and refined iso-
tropically (Uiso (H) =1.2 Ugq (C) or Uyq (N)) using a riding model
with C-H = 0.930, 0.960, 0.970 and 0.980 A, and N-H = 0.860 A.

3 Comment

Due to the similar activity of polyhydroquinoline de-
rivatives to 1,4-dihydropyridine derivatives and their
pharmacological activities such as calcium ion regulation,
the synthesis of hexahydroquinoline derivatives has become an
important aspect of research on 1,4-dihydropyridine derivatives.
To date, many crystal structures of methyl 2,7,7-trimethyl-5-oxo-
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4—phenyl—1,4,5,6,7,8—hexahydroquinoline—3—carboxylate5 and its
derivatives of chloride-substituted on 4-phenyl group have been
reported elsewhere, such as methyl 4-(2,4-dichlorophenyl)-2,7,7-
t1"imethyl-5-oxo-l,4,5,6,7,8—hexahydro(:[uinoline-S-carboxylate,6
methyl 4-(2-chloro-5-nitrophenyl)-2,7,7-trimethyl-5-0x0-1,4,5,6,7,8-
hexahydroquinoline-3-carboxylate,’ methyl 2,7,7-trimethyl-
5-0x0-4-(3-chlorophenyl)-1,4,5,6,7,8-hexahydroquinoline-3-
carboxylate,*®  3-(methoxycarbonyl)-4-(4-chlorophenyl)-
2,7,7-trimethyl-5-0x0-1,4,5,6,7,8-hexahydroquinoline.'*"

The title compound crystallizes in an orthorhombic
space group, Pbca (no. 61), with the fomula of CoH,;CL,NO3.
The structure consists of one hexahydroquinoline ring
(including one dihydropyridine ring and one cyclohexenone
ring) and one dichloro-substituted benzene ring. The dihy-
dropyridine ring adapts a flattened boat configuration. The
cyclohexenone ring has a sofa-like conformation. The ben-
zene ring is approximately planar. There is one 1D chain
generated by a type of intermolecular hydrogen bond, N1-
H1.--03. All bond lengths of the title compound are similar to
the reported results.”

References

1. Bruker, SAINT v7.60A; Bruker AXS Inc: Madison, Wisconsin, USA, 2009.
2. Bourhis, L. J.; Dolomanov, O. V.; Gildea, R. J.; Howard, J. A. K.;
Puschmann, H. The Anatomy of a Comprehensive Constrained,

10.

DE GRUYTER

Restrained Refinement Program for the Modern Computing
environment-Olex2 Dissected. Acta Crystallogr. 2015, A71, 59-75.

. Sheldrick, G. M. Crystal Structure Refinement with Swewxt. Acta

Crystallogr. 2015, 71, 3-8.

. Sheldrick, G. Using Phases to Determine the Space Group. Acta

Crystallogr. 2018, A74, A353.

. Liang, L.; Wang, F.; Shi, J.; Hu, Q.; Zhang, L.; Ni, H. ’One-pot’ Synthesis of

4-arylpolyhydroquinoline Derivatives and Evaluation of their Anti-
gastric Cancer Activity. Lat. Am. J. Pharm. 2018, 37, 80-84.

. Peng, H.-N,; Xie, J.-L.; Chen, X,; Zheng, J.; Xu, H.-T.; Liu, H.-H. Crystal

Structure and Bovine Serum Albumin Binding Studies of Methyl 4-(2,4-
dichlorophenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline-
3-carboxylate. Chin. J. Struct. Chem. 2019, 38, 242-250.

. Linden, A,; Safak, C.; Aydin, F. Methyl 4-(2-chloro-5-nitro39045; phenyl)-

2,7,7-trimethyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline-3-carboxylate.
Acta Crystallogr., Sect. C: Cryst. Struct. Commun. 2004, 60, 0711-0713.

. Li, Y.-L.; Du, B.-X.; Wang, X.-S.; Zhang, M.-M.; Zeng, Z.-S. Meth 4-(3-

chlorophenyl)-2,7,7-trimethyl-5-0x0-1,4,5,6,7,8-hexahydroquinoline-3-
carboxylate. Acta Crystallogr., Sect. E: Struct. Rep. Online 2005, 67,
01634-01636.

. Du, B.-X; Li, Y.-L.; Wang, X.-S.; Zhang, M.-M.; Shi, D.-Q.; Tu, S.-J.

Synthesis of 4-aryl-5-0x0-1,4,5,6,7,8-hexahydroquinoline-3-carboxylate
in Ionicliquid. Chin. J. Org. Chem. 2006, 26, 698-701.

Duque, J.; Pomes, R.; Suarez, M.; Ochoa, E.; Verdecia, Y.; Punte, G.;
Echevarria, G. Crystal Structure of 3-carboxymethyl-4-(4-chlorophenyl)-
2, 7,7-trimethyl-5-ox0-1,4,5,6,7,8-hexahydroquinoleine. Bol. Soc. Chil.
Quim. 2001, 46, 105-111.

. Wang, Q.-Q.; Wang, D.-X.; Liu, Q.-Q. Redetermination of Methyl 4-(4-

chlorophenyl)-2,7,7-trimethyl-5-ox0-1,4,5,6,7,8-hexahydro-quinoline-3-
carboxylate, CyoH,CINOs3. Z Kristallogr. - New Cryst. Struct. 2018, 233,
837-838.



	The crystal structure of methyl 4-(3,4-dichlorophenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline-3-carboxylate, C20H21Cl2NO3
	1 Source of materials
	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


