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COPD is a chronic, progressive and poorly reversible condition characterized by impaired 
expiratory outflow and abnormal inflammatory response of the lungs to noxious particles 
and gases. COPD is one of the most common chronic diseases worldwide, it affects 4-6 % 
of people older than 45 and is predicted to be the third leading cause of death by 2020. 
Cigarette smoking is by far the most important risk factor for the development and 
progression of the condition.[1] There are currently no drug therapies able to slow down 
the progression of the disease. Patients are commonly treated with drugs developed for 
asthma but it proves to be quite inefficient as both inflammatory processes differ 
markedly.[1, 2] Bronchodilator drugs are the current mainstay of treatment for symptoms 
relief. Anticholinergic bronchodilators, particularly selective muscarinic M3 antagonists, 
are currently the preferred choice for the symptomatic management of COPD. However, 
although bronchodilators are quite effective to improve symptoms, they do not address the 
underlying chronic inflammation or the changes in airway structure. Among the new anti-
inflammatory agents currently being developed, PDE4 inhibitors proved to be very 
efficient in attenuating the responses of various inflammatory cells through their ability to 
elevate cAMP levels. Although new generation’s compounds, currently in Phase III for the 
treatment of COPD, have been shown to significantly improve lung function of patients, 
their bronchodilating effect remains rather limited. Therefore, the combination of selective 
muscarinic M3 antagonism with selective PDE4 inhibition may lead to a new class of drugs 
combining both bronchodilating and anti-inflammatory properties. 
We present here the discovery and optimization of the first family of dual M3 antagonists 
and PDE4 inhibitors as potential new drugs for COPD treatment.[3] Full details of 
synthesis and SAR around 4,6-diaminopyrimidine derivatives are given together with some 
interesting pharmacological properties of selected leads. We show that an optimal balance 
between activities, physicochemical properties and selectivity profile can be reached by the 
proper choice of substituants.  
 

N

NR1

N
R3

R4

N
R6

R5

R2

 
___________ 
[1] Rand Sutherland, E. ; Martin, R.J. J. Allergy Clin. Immunol. 2003, 112, 819-827. 
[2] Barnes, P.J.; Hansel, T.T. Lancet 2004, 364, 985-996. 
[3] Provins, L. et al WO03/087064. 



<<
  /ASCII85EncodePages true
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Symbol
    /ZapfDingbats
  ]
  /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 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1500
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [1785.827 2494.488]
>> setpagedevice


