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Flash Vacuum Pyrolysis
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The Gould-Jacobs Reaction

is a well known thermal cyclization for the construction of the 4-quinolone scaffold.! An anilinomethylene
malonate such as 1 undergoes an electrocyclization via a ketene intermediate and heterocyclic
compounds like naphthyridinones 2 or pyridopyrimidinones 3 are generated. The regioselectivity of the
cyclization is controlled by steric/electronic factors and therefore highly dependent on the substituent on the
pyridine ring.23 The classical thermal cyclization reaction typically requires temperatures >200 °C. Thus, high
boiling solvents such as diphenylether are used, which complicates work-up and product isolation. As a

conseqguence, scientists are always on the search for new techniques for this powerful fransformation.

o
B = COOEt
Ox ~
S COOF — R I |
£ )
\N N/ H
~ —
N H X COOEt ) N/ Né\"/COOEi or
COOEt t . @ N
On. | N” N
AP
o SOOI - COOEt
3

[1] R. G. Gould, W. A. Jacobs, J. Am. Chem. Soc. 1939, 61, 2890-2895
[2] G. R. Lappin, J. Am. Chem. Soc. 1948, 70, 3348-3350
[3] Z. Mészaros, |. Hermecz, Tetrahedron Lett. 1975, 12, 1019-1020

FVP is also termed

is a flow technique in gas phase in which a substrate is sublimed through a hot

quartz tube under high vacuum at temperatures of 300 — 1000 °C. Under FVP

conditions extremely short contact times in the range of ms-s can be
reached. It is mostly used for reaction discovery and the synthesis of

heterocyclic compounds, which cannot be easily obtained by other methods.
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In general, pyridopyrimidinone 2 is initially generated, but in solution at reaction tfimes of

Atom Economy 10-30 min and temperatures 2260 °C, it rearranges to the thermodynamically more stable

naphthyridinone 3, but solely when a substituent is present at the 6-position. This

rearrangement pathway was also corroborated by DSC analysis.

Heating under FVP conditions at 450 °C only furnished recovered starting material.
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