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We have reported 1,2 that a number of qu~nolizinium-l-diazonium salts re-arrange 

at room temperature in aqueous media to give v-triazolop,5-alpyridines such as (1); 

these first-formed cis aldehydes re-arrange easily to the more stable trans forms (e.g. 2). 

The mass spectra of compounds (1) and (2) were found to be identical; to discover if this 

was due to a thermal re-arrangement of (1) to (2) in the heated inlet, we heated the cis 

aldehyde briefly above its melting point (180-1850). Some gas evolution was noted and 

proved by evacuation directly into a mass spectrometer to be a mixture of nitrogen and 

carbon monoxide. On cooling the heated mixture three compounds could be isolated; a 

trace of the trans aldehyde (2) f6%), a minor product (35%) which was an isomer of 

compounds (1) and (21, and a major product (56%) of formula C8HSN3 in which loss of CO 

has occurred. A higher temperature (205-208') was required to decompose the trans 

aldehyde (2) and the only product was the de-carbonylated material (40%). At lower 

temperatures the cis aldehyde (1) 
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gave as major product the trans aldehyde (2). 
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The minor product from heating cis aldehyde fl), m.p. 167-16F~~, shown below 

to be the pyridylpyrazole (31, had an identical mass spectrum to that obtained2 from 

compounds (1) and (21 and it seems clear that it is the breakdown of compound (3) 

which is seen in all three cases. Loss of N2H and CO (with an alternative pathway of 

loss of HCO followed by N2) led us to consider only structures containing these 

fragments. An aldchyde proton (singlet at 5 10.5 p.p.m.1, confirmed by an absorption 

-1 
at 1675 cm , and a singlet methyl absorption at 6 2.45 p.p.m. (presumably for a methyl 

group still attached to an unsaturated or aromatic system),narrowcd the possibilities 

still further. A notable feature of the ultraviolet spectrum was a large bathochromic 

shift in the band of longest wavelength (277 nm. to 306 nm.) on acidification; such a 

shift has been reported3 between the neutral and quaternary forms of some 3-(4-pyridyl) 

pyrazoles. 
3 

To confirm the structure (3) for the thermally produced isomer and in 

particular to distinguish between the isomers (3) and (4), we oxidized the aldehyde (3) 

with KMnO4 at loom temperature, obtaining the acid (5) (76%) m.p. 229O-Z36O, 

CHCl 
" 3 3420, I_668 cm -1 EtOH , hmax 250, 286 nm. E max (log 10 3.0, 3.041, HCL Amax 250, 294 

(loglOs 2.88, 3.03). The acid (5) was with difficulty decarboxylated to give 3-methyl- 

5-(2-pyridyl)pyrazole (5) (33%) m.p. 115-1X0, which was identical with the major 

thermal product from the cis-aldehyde (1). The n.m.r. specxwm of the pyrazole (6) 

showed a singlet (IH) at 6 6.56 p.p.m. in good agreement with that expected for a 

pyrazole H-44; this, and the difficulty of decarboxylation of the acid (5j5 lead 

formula (6), confirmed by a synthesis by a standsrd route. 

to the 
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We have shown that the formyl pyrazole (3) is stable to temperatures well 

above those at which the re-arrangement occurs, so that decarbonylation to give 

compound (6) must proceed at some intermediate stage. We suggest that the reaction 

probably proceeds through the monocyclic diazo-aldehyde (7) (at which point cis-trans 

isomerisation can occur to produce, by recyclisation, aldehyde (2)); the diazo- 

aldehyde (7) can then cyclise as shown in path A, to give the pyridyl pyrazole (3), or 

it can lose carbon monoxide and cyclise as in path B. it is well known that 3H- 

pyrazoles re-arrange thermally to l-H-pyrazoles6; what is surprising in our case is 

that the formyl group migrates to position 4 in preference to the methyl group and we 

have no evidence of the presence of any isomer (4). The only suggested mechanism for 

the 3H-to 1-H-pyrazole re-arrangement involves a carbonium ion mechanism and the above 

observation throws some doubt on the extension of such a mechanism to the thermal re- 

arrangement.. We are investigating the thermal 3H-to l-H-pyrazole re-arrangement in 

more detail. 
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