
 Structure Data of Free Polyatomic Molecules 

Landolt-Börnstein 
New Series II/28D 

819 C7H24Si4 (Silylmethylidyne)tris(dimethylsilane) C3 (aaa)
ED, ab initio Tris(dimethylsilyl)silylmethane C3 (bbb)
calculations  C3 (ccc)
   C1 (eight remaining
   conformers) (see comment)
 
 
 
 
 

ra a) Å b)  θa a) deg b) 
C–H 1.089(4)  Si–C–H (branch) 109.8(5) 
Si–C (silyl, middle, branch) c) 1.884(1)  C(1)–Si–C (branch) 113.8(4) 
Δ1(Si–C) d)  0.013(2)  C(1)–Si–H (branch)  106.4(9) 
Δ2(Si–C) (branch – silyl) 0.005(2)  H–Si–C (branch) 107.1(7) 
Si–H (branch, silyl) c) 1.502(12)  Si(2)–C(1)–Si (a, b, c) 107.0(6) 
Δ(Si–H) (branch – silyl) 0.010(5)  Δ1[Si(2)–C(1)–Si)] e)      1.6(4) 
Si–C (silyl) f) 1.878(1)  Δ2[Si(2)–C(1)–Si] (b – c)   –1.5(5) 
Si–C (middle) f) 1.893(2)  Si(branch)–C–Si(branch) c) 109.9(9) 
Si–C (branch) f) 1.883(1)  Δ1[Si–C(1)–Si] g)     2.7(4) 
Si–H (silyl) f) 1.497(12)  Δ2[Si–C(1)–Si] h)    –2.6(5) 
Si–H (branch) f) 1.508(12)  Δ3[Si–C(1)–Si] (ab – bb)     0.7(5) 
   Δ4[Si–C(1)–Si] i)      1.8(5) 
   Δ5[Si–C(1)–Si] (cc – aa)     0.2(5) 
   Δ6[Si–C(1)–Si] (ac – bc)     0.9(5) 
   C(1)–Si(2)–H  109.0(9) 
   Si(2)–C(1)–Si f) (a)  108.1(6) 
   Si(2)–C(1)–Si f) (b) 105.7(6) 
   Si(2)–C(1)–Si f) (c) 107.2(6) 
   Si–C(1)–Si f) (aa) 109.6(10) 
   Si–C(1)–Si f) (ab) 110.3(10) 
   Si–C(1)–Si f) (ac) 107.4(10) 
   Si–C(1)–Si f) (bb) 111.0(10) 
   Si–C(1)–Si f) (bc) 108.3(10) 
   Si–C(1)–Si f) (cb) 113.2(10) 
   Si–C(1)–Si f) (cc) 109.8(10) 
   τ j) (aaa) 158.7(18) 
   τ j) (bbb)   43.8(18) 
   τ j) (ccc) –79.8(18) 
   τ1 k) (aab)  163.7(18) 
   τ2 l) (aab)  154.8(18) 
   τ3 m) (aab)    45.6(18) 
   τ1 k) (aca) 158.2(18) 
   τ2 l) (aca) –76.5(18) 
   τ3 m) (aca) 161.2(18) 
   τ1 k) (abb) 163.4(18) 
   τ2 l) (abb)   43.2(18) 
   τ3 m) (abb)   44.8(18) 
   τ1 k) (cbb) –78.0(18) 
   τ2 l) (cbb)   43.4(18) 
   τ3 m) (cbb)   40.7(18) 
   τ1 k) (cca) –75.8(17) 
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   τ2 l) (cca) –79.9(18) 
   τ3 m) (cca) 164.4(18) 
   τ1 k) (ccb) –78.3(18) 
   τ2 l) (ccb) –79.6(18) 
   τ3 m) (ccb)   40.4(17) 
   τ1 k) (abc) 161.6(18) 
   τ2 l) (abc)   39.7(18) 
   τ3 m) (abc) –77.4(18) 
   τ1 k) (acb) 165.3(18) 
   τ2 l) (acb) –77.2(18) 
   τ3 m) (acb)   43.3(18) 
   twist(SiH3) n) –80.5(18) 

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 The potential energy surface was studied by MP2/6-31G* and HF/6-31G* calculations. The  
 minima were found to lie within a range of only ca. 3 kJ mol–1, predicting that all eleven  
 conformers, aaa (3%), bbb (4%), ccc (5%), aab (11%), aca (13%), abb (8%), cbb (9%),  
 cca (16%), ccb (11%), acb (14%) and abc (6%), exist in the gas phase. 
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 All eleven conformers were described in the ED analysis by just three different branch types  
 a, b and c with Si(2)–C(1)–Si–H torsional angles of ca. 160°, 40° and –80°, respectively.  
 Local C3v symmetry was assumed for the CH3 and SiH3 groups. The groups were assumed  
 to be perfectly staggered with respect to the H(4), H(14) and H(24) atoms. Some structural  
 parameters or their differences were constrained to the values from MP2/6-31G* calculations.
 The nozzle temperature was ca. 373 K. 
 
 a) silyl = r[Si(2)–C], middle = r[Si(3,13,23)–C], branch = r[Si–C(methyl)]. 
 b) Estimated standard errors. 
 c) Average value. 
 d) [middle – (branch, silyl)average]. 

e) [a – (b,c)average]. 
f) Dependent parameter. 
g) [(ab, bb, cb)average – (aa, ac, bc, cc)average]. 
h) [(ab, bb)average – cb]. 
i) [(aa, cc)average – (ac, bc)average]. 
j) Torsional angle Si(2)–C(1)–Si–H. 
k) Torsional angle Si(2)–C(1)–Si(3)–H(4). 
l) Torsional angle Si(2)–C(1)–Si(13)–H(14). 
m) Torsional angle Si(2)–C(1)–Si(23)–H(24). 
n) Torsional angle H–Si(2)–C(1)–Si from the syn position. 

Morrison, C.A., Rankin, D.W.H., Robertson, H.E., Lickiss, P.D., Masangane, P.C.: J. Chem. 
      Soc., Dalton Trans. (1999) 2293.  


	PREVIOUS DOCUMENT
	NEXT DOCUMENT
	 
	LB-Home
	Book Front Matter
	Title Page
	Preface
	Contributors
	Contents

	Introduction
	General remarks
	Experimental methods
	Spectroscopy
	Electron diffraction
	Combined use of diffraction and spectroscopy, theoretical calculations, or other methods

	Significance of geometric parameters
	Spectroscopy
	Electron diffraction
	Table of distance parameters and their definitions

	Uncertainties
	Microwave spectroscopy
	Infrared and Raman spectroscopy
	Electron diffraction

	Geometric structures of molecules in excited electronic states
	Arrangement of the tables
	General remarks on the content
	Presentation of the data and comments
	Order of molecules
	Nomenclature
	Figures and structural formulae
	Source of bibliographic information
	Features of CD-ROM version

	References for 1.1 to 1.6
	References to general literature
	General
	Microwave spectroscopy
	Infrared, Raman and electronic spectroscopy
	Electron diffraction

	List of symbols and abbreviations
	List of symbols
	List of abbreviations


	Index of Molecules
	C_{5}
	C_{5}Fe
	C_{5}H{1} to C_{5}H{5}
	C_{5}H{6} to C_{5}H{10}
	C_{5}H_{n}, n>10
	C_{5}S

	C_{6}
	C_{6}Ar
	C_{6}Cr
	C_{6}F
	C_{6}H{1} to C_{6}H{5}
	C_{6}H{6} to C_{6}H{10}
	C_{6}H_{n}, n>10
	C_{6}Kr
	C_{6}Mo
	C_{6}O
	C_{6}Si

	C_{7}
	C_{7}H{1} to C_{7}H{5}
	C_{7}H{6} to C_{7}H{10}
	C_{7}H_{n}, n>10

	C_{8}
	C_{8}H{1} to C_{8}H{9}
	C_{8}H_{n}, n>9

	C_{9}
	C_{9}H{1} to C_{9}H{9}
	C_{9}H_{n}, n>9

	C_{10}
	C_{10}F
	C_{10}H{1} to C_{10}H{9}
	C_{10}H_{n}, n>9

	C_{11}
	C_{12}
	C_{13}
	C_{14}
	C_{15}
	C_{16}
	C_{18}
	C_{20} to C_{30}
	C_{n}, n>30

	Molecules
	Molecules with 7 Carbon Atoms
	C_{7}H_{1} to C_{7}H{5}
	C_{7}HN
	C_{7}H_{2}
	C_{7}H_{4}FNS
	C_{7}H_{3}F_{2}N
	C_{7}H_{5}ArN
	C_{7}H_{5}BrO
	C_{7}H_{5}ClO
	C_{7}H_{5}Cl_{3}
	C_{7}H_{5}FO
	C_{7}H_{5}FO
	C_{7}H_{5}FO
	C_{7}H_{5}FO
	C_{7}H_{5}F_{3}O
	C_{7}H_{5}F_{3}O
	C_{7}H_{5}NO
	C_{7}H_{5}O_{2}Rh

	C_{7}H_{6} to C_{7}H{10}
	C_{7}H_{6}O
	C_{7}H_{6}O_{2}
	C_{7}H_{6}O_{2}
	C_{7}H_{6}O_{2}
	C_{7}H_{7}ArF
	C_{7}H_{7}BrO_{2}S
	C_{7}H_{7}ClO_{2}S
	C_{7}H_{7}F
	C_{7}H_{7}F
	C_{7}H_{7}FO_{2}S
	C_{7}H_{7}NO
	C_{7}H_{7}NO
	C_{7}H_{7}NO
	C_{7}H_{7}NO
	C_{7}H_{7}NO_{2}
	C_{7}H_{7}NO_{2}
	C_{7}H_{7}NO_{2}
	C_{7}H_{7}NO_{2}
	C_{7}H_{8}N_{2}
	C_{7}H_{8}O
	C_{7}H_{8}Si
	C_{7}H_{10}O
	C_{7}H_{10}O_{2}

	C_{7}H_{n}, n>10
	C_{7}H_{11}N
	C_{7}H_{11}NO
	C_{7}H_{12}O
	C_{7}H_{13}N
	C_{7}H_{13}N_{3}
	C_{7}H_{16}Ge
	C_{7}H_{19}Br_{3}Si_{3}
	C_{7}H_{20}GaN
	C_{7}H_{20}N_{3}P
	C_{7}H_{22}Si_{3}
	C_{7}H_{24}Si_{4}





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


