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Abstract 
7-Bromo-3-methyl-[1,2,3]triazolo[1,5-a]pyridine 1 at 1.7 atm and 100ºC decompose to form a 
pyridylcarbene intermediate by nitrogen expulsion. The carbene stabilization give 2-bromo-6-
vinylpyridine 2, 1-(6-bromopyridin-2-yl)ethanol 3, 1-(6-Bromopyridin-2-yl)ethanone 4, 2-
bromo-6-[2-(6-bromopyridin-2-yl)-2-methyl-trans-cyclopropyl]pyridine 5, and 2-bromo-6-[2-(6-
bromopyridin-2-yl)-2-methyl-cis-cyclopropyl]pyridine 6. 
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Introduction 
 
In the context of our study on the chemistry of [1,2,3]-triazolo[1,5-a]pyridines,1 we had used 7-
bromo-3-methyl-[1,2,3]triazolo[1,5-a]pyridine 1,2 as starting material for nucleophilic 
substitution reactions,3,4 and cross-coupling reactions.5 Compound 1 is stable under the thermal 
conditions in which both types of reactions were done at atmospheric pressure. Recently, we are 
interested in applications of triazolopyridines and derivatives as fluorescent sensors,5,6 as cluster 
formers exhibiting superparamagnetic relaxation,7 or as proton sponge.8 Our interest now is to 
obtain new triazolopyridine derivatives as polynitrogenated ligands with the aim to study its 
potential applications. With this idea in mind, we had interest to do some reactions with 1 at 
higher pressure, because the pressure affects the molecular environment and the reactions could 
give new results. First we have investigated the stability of compound 1 at 1.7 atm and 100ºC.9 
The result of this experiment is described in this paper.  
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Results and Discussion 
 
A solution of 7-bromo-3-methyl-[1,2,3]triazolo[1,5-a]pyridine 1 in acetonitrile (75 mL) was 
poured into a steel reactor that was hermetically closed. Then, the reactor was heated at 100ºC 
for 5 days. After that a mixture, difficult to manipulate, was formed, however it could be purified 
by chromatotron and we have isolated and characterized five compounds, in small yield, together 
with some starting material and a big amount of an unidentified polymer (Scheme 1). The first 
compound eluting showed a molecular ion with isotope abundance correlating with a bromine 
atom at m/z 182.9671/184.9660 corresponding to a molecular formula of C7H6BrN. The 1H 
NMR shows an ABC system in the aromatic region with J1=J2=7.7Hz and an ABX alkene 
system with Jtrans=17.3Hz, Jcis=10.5Hz and Jgem=1.1Hz corresponding with the structure of the 
novel 2-bromo-6-vinylpyridine 2. The 1-(6-bromopyridin-2-yl)-ethanol 3 was also identified by 
HRMS, isotopic masses for a bromine atom at m/z 200.9764/202.9786, and by its spectra.10 The 
ketone 4 is readily shown by its analytical and spectral properties.11  Two new different 
compounds with very similar spectra were also isolated and characterized. The m/z values for 
M+ in EI HRMS spectrum was 369.9318/367.9346/365.9360 for compound 5, and (M+1)+ in the 
FAB HRMS spectrum was 370.9425/368.9441/366.9451 for compound 6 corresponding to a 
molecular formula of C14H12Br2N2. A carefully 1H NMR study shows in both compounds the 
presence of two 2,6-disubtituted pyridines, three different deshielded aliphatic protons as AMX 
system, and one methyl group. By 13C NMR analysis we saw that in the aliphatic zone were four 
different carbons, C, CH, CH2, CH3 groups. GHSQC experiments correlate the 13C NMR signal 
at δ22.8 (CH2) in compound 5 with the protons at δ1.84 and δ1.72, and the 13C NMR signal at 
δ20.1 (CH2) in compound 6 with the protons at δ2.18 and δ1.29. All these data lead us to assign 
to them the structure of two diastereomeric 1,3-disubstituted cyclopropanes linking two 6-
bromo-2-pyridyl radicals (cis/trans). A NOESY spectrum of compound 5 shows cross signals at 
1.28 (3H) and 1.72 (1H) from the methyl protons which are close to only one cyclopropanic 
proton. This means that compound 5 is the trans isomer. 
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To explain the formation of all these compounds we propose that 7-bromo-3-methyl-
[1,2,3]triazolo[1,5-a]pyridine 1 could form a pyridyl carbene 7 by extrusion of nitrogen (scheme 
2), as Wentrup suggested for 3-methyl-[1,2,3]triazolo[1,5-a]pyridine on flash vacuum pyrolysis 
conditions.12 The different stabilization of this carbene could explain the formation of all isolated 
compounds. A concerted shift of the H, with its two electrons, to the empty orbital in the singlet 
carbene rapidly stabilizes the system to give 2-bromo-6-vinylpyridine 2 (scheme 2). The addition 
of 7 to the double bond of vinylpyridine 2, could form the diradical 8, and explain the formation 
of the diastereomeric mixture of cyclopropane derivatives 5 and 6 (scheme 3). Cyclopropane 
formation is the most interesting reaction of a carbene with an olefin.13,14  
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On the other hand, triplet carbenes can combine with oxygen to form carbonyl oxides,15 that 
can fragment by an unimolecular oxygen atom ejection to produce the corresponding carbonyl 
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compound.15,16 In this way it is possible to explain the formation of 4 through the carbonyl oxide 
9 (scheme 4). Because carbenes react with water,17 traces of water in the reaction medium could 
justify the formation of the alcohol 3 (scheme 5). 
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Finally we have tested that the parent compound 3-methyl-[1,2,3]triazolo[1,5-a]pyridine is 

stable under the conditions in which 7-bromo-3-methyl-[1,2,3]triazolo[1,5-a]pyridine 1 
decompose. Probably the presence of bromine in compound 1 favours the equilibrium to the 
diazo form,18 (scheme 2), which activation energy for decomposition to the carbene must be 
lower than for the corresponding diazo form of the parent compound.  
 
 
Experimental Section 
 
General Procedures. Melting points were determined on a Kofler heated stage and are 
uncorrected. 1H NMR spectra (300 or 400 MHz) and 13C NMR spectra (75.4 or 100 MHz) were 
recorded on a Bruker AC300MHz or on a JEOL Lambda 400 MHz spectrometers. Chemical 
shifts (δ) are given from TMS (0 ppm) as internal standard for 1H NMR and CDCl3 (77.0 ppm) 
for 13C NMR. Mass spectra and high resolution mass spectra (EI and FAB) determinations were 
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made using a VG Autospec Trio 1000 (Fisons). Chromatography was performed on a 
Chromatotron, using 2 cm plates of silica Merck Pf254. 
 
Thermal decomposition under pressure of 7-bromo-3-methyl-[1,2,3]triazolo[1,5-a]pyridine  
A solution of 7-bromo-3-methyl-[1,2,3]triazolo[1,5-a]pyridine 1 (300mg, 1.42mmol) in dry 
acetonitrile (75 mL) was poured in a test tube into a steel reactor that was hermetically closed. 
The reactor was heated at 100ºC during 5 days. Then, it was cooled to reach room temperature. 
An intractable solid was formed that was filtered. The filtrate was dried and a complex mixture 
was obtained (190mg). The mixture was purified by chromatography on a chromatrotron using 
ethyl acetate/hexane with an increasing proportion of ethyl acetate as eluent. The following 
compounds, by elution order, were isolated and characterized. 
2-Bromo-6-vinylpyridine (2). Colourless oil. Yield 1%. HRMS found M+ 184.9660 / 182.9671; 
C7H6BrN requires 184.9663 / 182.9683. 1H NMR δ 7.43 (dd, J1=J2=7.7Hz, 1H), 7.27 (d, 
J=7.70Hz, 1H), 7.20 (d, J=7.7Hz, 1H), 6.66 (dd, J1=17.3Hz, J2=10.5Hz, 1H), 6.17 (dd, 
J1=17.3Hz, J2=1.1Hz, 1H), 5.46 (dd, J1=10.5Hz, J2=1.1Hz, 1H). 13C NMR  δ 157.41 (C), 142.39 
(C), 139.12 (CH), 135.78 (CH), 127.04 (CH), 120.39 (CH), 120.28 (CH2). MS m/z 185, 183, 
159, 157, 104, 77, 57, 51. 
2-Bromo-6-[2-(6-bromopyridin-2-yl)-2-methyl-trans-cyclopropyl]pyridine (5). White solid. 
Mp 105ºC. Yield 8%. (EI) HRMS found M+ 369.9318 / 367.9346 / 365.9360; C14H12Br2N2 
requires 369.9326 / 367.9347 / 365.9367. 1H NMR δ 7.37 (dd, J1=J2=7.7Hz, 1H), 7.35 (dd, 
J1=J2=7.7Hz, 1H), 7.22 (dd, J1=7.7Hz, J2=0.75Hz, 1H), 7.21 (dd, J1=7.9Hz, J2=0.75Hz, 1H), 7.15 
(d, J=7.7Hz, 1H), 7.12 (d, J=7.7Hz, 1H), 2.80 (dd, J1=8.7Hz, J2=6.6Hz, 1H), 1.84 (dd, J1=8.7Hz, 
J2=4.1Hz, 1H), 1.72 (dd, J1=6.6Hz, J2=4.1Hz, 1H), 1.28 (s, 3H). 13C NMR  δ 166.11 (C), 160.73 
(C), 142.03 (C), 141.59 (C), 138.67 (CH), 138.45 (CH), 125.54 (CH), 125.06 (CH), 123.56 
(CH), 118.91 (CH), 35.56 (CH), 29.72 (C), 22.78 (CH2), 15.61 (CH3). MS m/z 369, 368, 367, 
288, 287, 275, 274, 273. 
1-(6-Bromopyridin-2-yl)-ethanone (4).11 Colourless oil. Yield 4%. HRMS found M+ 200.9605 / 
198.9621; C7H6BrNO requires 200.9612 / 198.9633. 1H NMR δ 7.92 (d, J=6.8Hz, 1H), 7.63 (m, 
2H), 2.64 (s, 3H). 13C NMR  δ 190.0 (CO), 154.7 (C), 141.7 (C), 139.5 (CH), 132.9 (CH), 26.2 
(CH3). MS m/z 201, 199, 173, 172, 159, 78, 61, 50. 
2-Bromo-6-[2-(6-bromopyridin-2-yl)-2-methyl-cis-cyclopropyl]pyridine (6). White solid. Mp 
72-73ºC. Yield 15%. (FAB) HRMS found (M+1)+ 370.9425 / 368.9441 / 366.9451; C14H13Br2N2 
requires 370.9405 / 368.9426 / 366.9445. 1H NMR δ 7.26 (dd, J1=J2=7.7Hz, 1H), 7.17 (dd, 
J1=J2=7.7Hz, 1H), 7.08 (d, J=7.7Hz, 2H), 6.99 (dd, J1=7.9Hz, J2=0.75Hz, 1H), 6.85 (dd, 
J1=7.9Hz, J2=0.75Hz, 1H), 2.41 (dd, J1=8.3Hz, J2=6.2Hz, 1H), 2.18 (dd, J1=8.3Hz, J2=5.1Hz, 
1H), 1.58 (s, 3H), 1.29 (dd, J1=6.2Hz, J2=5.1Hz, 1H). 13C NMR  δ 162.49 (C), 160.29 (C), 
140.90 (C), 140.87 (C), 138.40  (CH), 138.02 (CH), 125.62 (CH), 124.95 (CH), 123.24 (CH), 
121.86 (CH), 34.26 (CH), 33.48 (C), 26.28 (CH3), 20.14 (CH2). MS m/z 369, 368, 367, 288, 287, 
275, 274, 273. 
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1-(6-Bromopyridin-2-yl)-ethanol (3).10 Colourless oil. Yield 2%. HRMS found M+ 202.9786 / 
200.9764; C7H8BrNO requires 202.9768 / 200.9764. 1H NMR δ 7.49 (t, J=7.5Hz, 1H), 7.32 (d, 
J=7.5Hz, 1H), 7.22 (d, J=7.5Hz, 1H), 4.81 (m, 1H), 3.34 (brs, 1H, OH), 1.44 (d, J=6.8Hz, 3H, 
CH3). MS m/z 203, 202, 201, 188, 186, 158, 106, 78. 
7-Bromo-3-methyl-[1,2,3]triazolo[1,5-a]pyridine (1). Recovered 30%. 
 
 
Acknowledgements 
 
Financial support from Ministerio de Educación y Ciencia (DGICYT) projects BQU2003-09215-
C03 and CTQ2006-15672-C05-03/BQU is gratefully acknowledged. F. B. wants to thank 
Generalitat Valenciana for a pre-doctoral fellowship. This paper has been considerably improved 
through the editor and referees’ comments. Thanks are given to Dr. Mª Sales Galletero from 
Servicio central de soporte a la Investigación Experimental (SCSIE), Valencia University, for 
useful help in mass spectra realization. 
 
 
References  
 
1. Abarca, B. J. Enz. Inh. Med. Chem. 2002, 17, 359. 
2. Abarca, B.; Ballesteros, R.; Mojarrad, F.; Jones, G.; Mouat, D. J. J. Chem. Soc., Perkin 

Trans. I 1987, 1865. 
3. Abarca, B.; Ballesteros, R.; Jones, G.; Mojarrad, F. Tetrahedron Lett. 1986, 30, 3543. 
4. Abarca, B.; Mojarrad, F.; Jones, G.; Phillips, C.; Nadine, NG.; Wastling, J., Tetrahedron 

1988, 44, 3005. 
5. Abarca, B.; Aucejo, R.; Ballesteros, R.; Blanco, F.; García-España, E. Tetrahedron Lett. 

2006, 47, 8101. 
6. Chadlaoui, M.; Abarca, B.; Ballesteros, R.; Ramirez de Arellano, C.; Aguilar, J.; Aucejo, R.; 

García-España, E. J. Org. Chem. In Press, Corrected Proof. 
7. Boudalis, A. K.; Raptopoulou C. P.; Abarca, B.; Ballesteros, R.; Chadlaoui, M.; Tuchages, 

J-P.; Terzis, A. Angew. Chem. Int. Ed. 2006, 45, 432. 
8. Chadloui M. Ph.D. Thesis, 2005, University of Valencia.  
9. The pressure was calculated by the “vapour pressure calculation program”.  Computer Aided 

Data Book of Vapour Pressure Shuzo Ohe, Ed., 2ª Edn. ISBN 4-902-209-04-7, Data Book 
Publishing, Inc.  

10. Telfer, S.G.; Kuroda, R. Chem. Eur. J. 2005, 11, 57. 
11. Parks, J. E.; Wagner, B. E.; Holen, R. H. J. Organometallic Chem. 1974, 56, 53. 
12. Crow, W. D.; Wentrup, C. Tetrahedron Lett. 1968, 59, 6149. 
13. Moss, R. A., The application of relative reactivity studies to carbene olefin addition reaction, 

in: Jones, M.; Moss, R. A., Eds., Carbenes, Wiley: New York, 1973, 153 pp. 



Issue in Honor of Prof. Joan Bosch                                                                              ARKIVOC 2007 (iv) 297-303 

ISSN 1424-6376                                                       Page 303                                                       ©ARKAT USA, Inc. 

14. Regitz, M. et al. Carbene, In Methoden der Organishen Chemie, Büchel, K. H.; Falbe, J.; 
Hagemann, H., Hannack, M.; Klamann, D; Kreher, R.; Regitz, M.; Schaumann Eds., Georg 
Thieme Verlag: Stuttgart, 1989; Band E19b. Teil 1 und 2, 58pp.  

15. Scaiano, J. C.; McGimpsey, W. G.; Casal, H. L. J. Org. Chem. 1989, 54, 1612. 
16. Bunnelle, W. H. Chem. Rev., 1991, 91, 335. 
17. le Noble, W. J. Highlights of Organic Chemistry, Marcel Dekker: New York, 1974, pag. 

563. 
18. Abarca, B.; Alkorta, I.; Ballesteros, R.; Blanco, F.; Chadlaoui, M.; Elguero, J.; Mojarrad, F. 

Org. Biomol. Chem. 2005, 3, 3905.  



<<
  /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 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


