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Structure of the intermediate in the synthesis of
6-methyl-2-0x0-1,2-dihydropyridine-3-carbonitrile

Nikolay Yu. Gorobets,* Yuriy V. Sedash, Svetlana V. Shishkina, Oleg V. Shishkin,
Sergey A. Yermolayev, and Sergey M. Desenko

Department of Chemistry of Heterocyclic Compounds, State Scientific Institution
‘Institute for Single Crystals’ of National Academy of Science of Ukraine,
Lenin Ave. 60, Kharkiv 61001, Ukraine
E-mail: gorobets@isc.kharkov.com

The X-Ray Diffraction Study.

The crystals of 1-s-cis 6aa (CoH;30N3) are triclinic. At 293 K a = 6.710(3), b = 7.952(3), ¢ =
9.183(7) A, a = 99.09(5)°, B =106.26(6)°, y = 99.96(4)°, V = 452.1(4) A°, M, = 179.22, space
group P1, Z =2, deac = 1.317 g/em’, p(MoKar) = 0.090 mm™, F(000) = 192. Intensities of 1945
reflections (1409 independent, Ri,=0.026) were measured on the «Xcalibur-3» diffractometer
(graphite monochromated MoK, radiation, CCD detector, m-scaning, 2@,x = 50°).

The crystals of 1-s-trans 6aa (CoH;30N3 - C;H40;) are monoclinic. At 100 K a = 10.189(5), b =
12.790(5), ¢ = 10.726(5) A, B=116.318(5)°, V = 1253(1) A?, M, = 239.28, space group P2,/n, Z
=4, deae = 1.269 g/em’, p(MoKa) = 0.094 mm™, F(000) = 512. Intensities of 4284 reflections
(2129 independent, R;,=0.031) were measured on the «Xcalibur-3» diffractometer (graphite
monochromated MoK, radiation, CCD detector, ®-scaning, 20,,x = 50°).

The structures were solved by direct method using SHELXTL program package.”* Position of
the hydrogen atoms were located from electron density difference maps and refined by “riding”
model with Uiy, = nUq of non-hydrogen atom bonded with given H-atom (n = 1.5 for methyl and
hydroxyl groups and n = 1.2 for other hydrogen atoms).

For the structure 1-s-cis 6aa full-matrix least-squares refinement against F* in anisotropic
approximation using 1360 reflections was converged to wR, = 0.135 (R; = 0.055 for 789
reflections with F>46(F), S = 0.892).

The final atomic coordinates, and crystallographic data for 1-s-cis 6aa have been deposited with
the Cambridge Crystallographic Data Centre, 12 Union Road, CB2 1EZ, UK (fax: +44-1223-
336033; e-mail: deposit@ccdc.cam.ac.uk) and are available on request quoting the deposition
number CCDC 743446.

For the structure 1-s-frans 6aa full-matrix least-squares refinement against F* in anisotropic
approximation using 2114 reflections was converged to wR, = 0.133 (R; = 0.053 for 1203
reflections with F>46(F), S = 0.868).

The final atomic coordinates, and crystallographic data for 1-s-trans 6aa have been deposited
with the Cambridge Crystallographic Data Centre, 12 Union Road, CB2 1EZ, UK (fax: +44-
1223-336033; e-mail: deposit@ccdc.cam.ac.uk) and are available on request quoting the
deposition number CCDC 743446.
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Figure 1. Molecular structures of rotational isomers of the compound 6aa: 1s-cis-(2E,4F)-2-
cyano-5-(dimethylamino)hexa-2,4-dienamide (1-s-cis 6aa) and 1s-trans-(2E,4E)-2-cyano-5-
(dimethylamino)hexa-2,4-dienamide (1-s-frans 6aa) obtained by single crystal X-ray analysis
(atom numbering as used in the Structural Analysis).
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Table 1. The shortened intramolecular contacts in the rotational isomers 1-s-cis 6aa and 1-s-
trans 6aa determined by the X-ray diffraction data and quantum-chemical calculations using
MP2/aug-cc-pvdz method.

Contact Distance [A]
1-s-cis 6aa 1-s-trans 6aa
Experimental Calculated Experimental Calculated
H(3)+*N(1) 2.53" 2.53
H(3):-*H(1Na) 1.96 2.23
H(3):--C(7) 2.59 2.73 2.60 2.74
H(3)---H(7b) 1.91 1.94 1.95 1.94
H(4):--C(6) 2.53 2.50 2.65 2.55
H(4)---C(9) 2.40 2.40 2.45 2.41
H(4)---H(9b) 2.26 2.31 2.29 2.32
‘ 2.19 2.10 2.23 2.10
H(1Na)---C(3) 2.52 2.72
H(7b)---C(3) 2.50 2.59 2.56 2.57
H(9b)---C(4) 2.76 2.68 2.79 2.88
H(9a):--C(4) 2.70 2.87 2.75 2.68
H(7a)---C(8) 2.59 2.79
H(7a)--H(8a) 2.22 2.19 2.28 2.19
H(8a)**-C(7) 2.68 2.46 2.41 2.46
H(7c) ---C(8) 2.72 2.79 2.59 2.78
H(7c¢):--H(8b) 2.30 2.32 2.32
H(8b)-+-C(7) 2.65
H(9¢)---H(8c) 2.01 2.21 2.26 2.20
H(1Na)-*-C(6) 2.39 2.40
H(8a-:-H(7c) 2.15

*Van der Waals radii sum:* 2.87 A for H---C,2.34 A for H-*-H and 2.67 A for H--*N.
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Table 2. The bond lengths (A) in 1-s-cis 6aa and 1-s-trans 6aa determined by the X-ray
diffraction data and quantum-chemical calculations using MP2/aug-cc-pvdz method.

Bond 1-s-cis 6aa 1-s-trans 6aa
Experimental Calculated Experimental Calculated
N(1)-C(1) 1.322(3) 1.391 1.338(3) 1.371
N(2)-C(6) 1.132(3) 1.191 1.158(3) 1.192
NQ3)-C(5) 1.301(3) 1.379 1.333(3) 1.377
N(3)-C(8) 1.432(3) 1.464 1.469(3) 1.464
N@B3)-C(9) 1.438(3) 1.461 1.472(3) 1.461
O(1)-C(1) 1.224(3) 1.233 1.266(3) 1.236
C(1)-C(2) 1.427(4) 1.494 1.453(4) 1.499
C(2)-C(3) 1.351(3) 1.380 1.376(4) 1.376
C(2)-C(6) 1.402(4) 1.438 1.430(4) 1.435
C(3)-C4) 1.365(3) 1.432 1.383(3) 1.429
CH4)-C(5) 1.359(3) 1.389 1.397(4) 1.390
C(5)-C(7) 1.479(4) 1.511 1.507(4) 1.511
References
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1-s-cis 6aa (crude)
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1-s-trans 6aa (acetic acid solvate)
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1-s-cis 6aa (crude)

1313,60

|

/ 554,54
I r | | |

\ ] 1 |
| 315196 || !
| 2187,92 it |

81742 68524

1032,25

1393.93
341161 . |

| 1344,02
| [ 1276,09

1574,77

T
3000
cm-1

c:\pel_data\spectra\sy-062.sp

6aa

i \ 1440,55

685,51

1032,56

|| 3149,05 2187,92 i
i |

1276,50

3411,63
134439

i

3000 500 400,0

_ c:\pel_data\spectra\sy-062a.sp



%T

72,9

70

3aa

1 S

66
64 |
62
60
58 |
56
54
52
50 |

48

30 ]
28,3 |
4000,0

2851,11

3460,36

3000

c:\pel_data\spectra\sy-065.sp

I
| | [ “ I
. 121498

!

1486,95
\
| 1
|

1325,92
2223,52

[l 1438,69

(|
Il
166153 | |1618,75

U 1582,60

2000 1500
cm-1

! 166,58 1030,78

1000

S10

717,13, ||

83079 |
556,89

933,32 769,03

460.67
629.07

500 400,0

o
(o]
|

o
oo
\

L
~
|

o
(o))
\

o
(@)
\

o
SN
\

o

Optical density
w

o
N
\

o
—_
|

UV spectra

— baa

— 6aa
Amax = 394 nm
log € =4.57

o

230 280

330 380 430
Wavelength (nm)

480 530





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


