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THE APPLICATION OF THERMODYNAMIC PARAMETERS OF 
TRANSITION STATE FOR INTERPRETATION OF MECHANISM OF 

NUCLEOPHILIC SUBSTITUTION IN SULPHOCHLORIDES OF 
ANILIDES OF SULPHOACIDS 

 
Rubleva L.I., Levandovsky V.U., Yazikov N.A., Popovich T.S. 

 
Donetsk National Technical University, Ministry of Education and Science of 

Ukraine, rubl2004@list.ru 
 

Last time «positive» rejections are exposed in reactivity of steric hindered 
derivatives of aromatic sulphoacids in the conditions of nucleophilic attack on 
the Sulphur atom of sulphonic group. The effect of increased reaction ability of 
ortho-alkylsubstituted derivatives is confirmed. Therefore the dependence on 
Hammet equation carries nonlinear character and a reactivity of the ortho-
methylderivatives becomes comparable and even exceeding the reaction rate for 
p-nitrosubstituted substrate. The observed acceleration of solvolysis reaction is 
not related to with the change of process mechanism. The attempt of 
interpretation of reactivity of crowded derivatives by electronic factors was 
ineffectual. The nature of steric factors was not clear in this case.  

With purpose the studying of influence of structural effects in amide and 
sulphochloride fragments of molecule in the neutral hydrolysis of 
sulphochlorides of anilides of  sulphoacids with the screened sulphonilamide 
substitutiens was researched. 

The compounds correspond the next general formula: 5-[N-(XArSO2)-N-
Me]-YArSO2Cl (series I – III) and 3-[N-(XArSO2) -N-Me]-4-MeO-C6H3SO2Cl 
(series IV), where X =4-Me, H, 4-Cl, 4-F, 3-NO2, 4-NO2; Y=2,4-Me2 (series I), 
2,6-Me2 (series II), 2,4,6-Me3 (series III) has been studied. Media: 70% 
(volume) water dioxane. The interval of temperatures is 303-323К. Methods of 
research are: acid-basic titration, spectrophotometry.  

The approaching of rate constants keff values is observed by temperature 
decreasing in series I, III and temperature increasing in series II, IV. For 
example for X=3-NO2 (series IV) the rate varies from the least (303K) to the 
highest (323К). For X=4-Cl we have an opposite regularity: the relative 
reactivity increasing on the temperature growing. 

The activation parameters of the reaction don’t allow us to ascertain the 
features of a mechanism of the process. The transition state of SN2-type is 
characterized by nonsymmetrical structure defined by the properties of 
substituent in substrate and solvatation features of reagents and transitional 
states. The varying of X-substituent doesn’t change an enthalpy factor ΔH≠ but 
has a great influence on values of entropy factor ΔS≠ in the transitional state 
(TS). The increasing of reaction ability of substrates is not explained by 
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enthalpy activation advantage, but its minor growth is seen. The absolute value 
of activation enthalpy |ΔS≠| decreases with growing electron-acceptor character 
of X. Simultaneously ΔH≠ values are various lightly in series limits (50 ÷68 
kJ/mol), and |ΔS≠| vary over a wide range from 28 to 186 kJ/mol·K, and are 
minimal for methoxysubstituted compounds. The data for the calculation of 
isokinetic temperature Tiso for series I-IV by Eksner method indicate that the 
work region of temperature is higher (I-III) or in the kinetic zone (II, IV).  

The most interesting consequence from relation between the enthalpy and 
entropy factors is the change of a sequence of substrate reactivity via Tiso. 
Certainly the explanation of structure peculiarities of TS must be different at 
temperatures above and below Tiso . At the most low temperatures electronic 
interactions dominate in TS, at the highest ones – kinetic regalities are defined 
by the steric effects of the transition state. 

Thus, steric hindered sulphonic systems have actually reachable low Tiso 
data and interpretation of structure factors of substituents as mechanism criteria 
must consider a presence of entropy control in solvolysis reaction. 
 
 

APPLICATION OF GRAND THERMODYNAMIC POTENTIAL TO 
SOLIDS 

 
Rusanov A.I., Shchekin A.K., Tatyanenko D.V. 

 
St. Petersburg State University, Russia, rusanov@AR1047.spb.edu 

 
Grand thermodynamic potential Ω is one of the most fundamental 

quantities in thermodynamics and statistical mechanics. It is related to free 
energy F as (μi  is the chemical potential and iN  the number of molecules of 
component i in a fluid system) 

Ω = − μ∑ i ii
F N ,                                               (1) 

and is governed by the fundamental equation (S is the entropy, T the 
temperature, p the pressure, and V the volume of the system)  

Ω = − − − μ∑ i iid SdT pdV N d ,                                  (2) 
where the chemical potentials play the role of independent variables. This is 
possible for an equilibrium fluid system with the uniformity of chemical 
potentials, which is secured by the free mobility of molecules. The situation in 
solids is principally different. An ideal solid includes at least a single sort of 
molecules or ions that form the crystalline lattice and are incapable of mobility, 
so that the uniformity of chemical potentials is never attained in solids. For this 
reason, grand thermodynamic potential was not applied earlier to solids. 


	Pagel R.1, Morice R.2, Hässelbarth W.3, Rauch J.1, Sarge S.M.1 
	**Chemistry Institute, Nizhny Novgorod State University,  
	Prospekt Gagarina, 23/5, 603950, Nizhny Novgorod, Russia 
	 
	References 
	 
	References 
	 
	References 
	Ivanovo State University of Chemistry and Technology, Ivanovo, Russia 
	E-mail: physchem@isuct.ru 

	Slobodov A.A., Gavrilov A.V., Panteleev I.B., Suvorov S.A., Strel'nikov K.B. 
	[1] W.V. Steele, R.D. Chirico, S.E. Knipmeyer, A. Nguen. J. Chem. Eng. Data 47 (2002) 689. 
	Acknowledgment. This study was supported by Russian Foundation for Basic Research (grant 09-03-00812-a). Authors also acknowledge Saint-Petersburg State University for the research grant (reg. № 12.0.105.2010) and financial support (reg. № 12.41.1095.2011).  
	Acknowledgment. This study was supported by Russian Foundation for Basic Research (grant RFBR 09-03-00812-a). Authors also acknowledge Saint-Petersburg State University for the research grant (reg. № 12.0.105.2010) and financial support (reg. № 12.41.1096.2011).  
	Acknowledgment. This study was supported by Russian Foundation for Basic Research (grant RFBR 09-03-00812-a). Authors also acknowledge Saint-Petersburg State University for the research grant (reg. № 12.0.105.2010) and financial support (reg. № 12.41.1100.2011).  
	THREE-COMPONENTAL SYSTEM KF-KBr-KVO3 
	 
	Zolotuhina E.V., Gubanova T.V., Garkushin I.K. 
	Samara State Technical University, Russia, ek_zolotuhina@mail.ru 
	Mischenko G.A. 
	P
	Pagel R. 

	Zolotuhina E.V. 



<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /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 true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


