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Tuberculosis is still one of the most infectious diseases in the world [1]. At present, 
the accepted treatment of tuberculosis is achieved by drugs involving a combination of several 
molecules, including isoniazid, pyrazinamide, ethambutal and rifampicin. There are three 
main properties of antituberculosis drugs: bactericidal activity, sterilizing activity and the 
ability to prevent resistance [2]. Isoniazid (INH) is known to act as a bacteriostatic or 
bactericidal drug (depending on the concentration of the drug attained at the site of infection) 
against Mycobacterium tuberculosis. Being active only during bacterial cell division, it is still 
the most widely used drug in antituberculous regimens [1, 2]. 

In this study, INH was studied by matrix isolation infrared spectroscopy and 
DFT(B3LYP) and MP2 calculations. In the matrix isolation experiments, samples were 
prepared by co-deposition of INH (placed in a specially designed temperature variable mini-
oven assembled inside the cryostat) and the inert gas, onto a cooled (10 K) CsI substrate. 
Irradiation of the matrices was carried out with a Hg(Xe) lamp at λ > 235 nm.  

According to calculations at the DFT(B3LYP)/6-311G(d,p) level of theory, three 
minima were found on the potential energy surface, TSk, CSk and TC, with relative energies 
of 0.0, 20.4 and 22.6 kJ mol-1, respectively (see figure 1). In consonance with the theoretical 
results, only the TSk form could be isolated in both argon and xenon matrices. Assignment of 
the observed bands was carried out on the basis of the comparison with the theoretically 
predicted spectra and annealing experiments. After UV irradiation, the intensities of the bands 
corresponding to INH decreased significantly while new bands appeared in the spectrum, 
indicating that INH had been photolysed to several photoproducts, whose structures are 
discussed in this study. The knowledge of the photochemistry of the compound may help to 
develop better strategies for its management, preventing undesirable losses during its 
industrial production and processing. 

 
Fig. 1: Conformers of isoniazid. 

 
[1] G. Klopman, D. Fercu, J. Jacob, Chem. Phys. 204 (1996) 181. 
[2] F.P. Silva, J. Ellena, M. de Lima Ferreira, et al., J. Mol. Struct. 788 (2006) 63. 
 
Acknowledgements 
This work was supported by FCT (Projects POCTI/QUI/59019/2004 and POCTI/QUI/58937/2004), 
and the Instituto de Investigação Interdisciplinar of the University of Coimbra (Project 
III/BIO/40/2005). A.B. acknowledges FCT a Ph.D. grant (SFRH/BD/21543/2005). 

48 



<<
  /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
  /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 600
  /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 600
  /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 <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>







    /HEB (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.)
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [4000 4000]
  /PageSize [612.000 792.000]
>> setpagedevice


