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Reimer-Tiemann reaction



In 1876, K. Reimer and F. Tiemann discovered that the treatment of phenol 
with chloroform in 10% NaOH solution led to the formation of the 
corresponding o-hydroxy benzaldehyde as the major product. The formylation
of phenols and heterocyclic phenols using chloroform in an aqueous alkaline 
medium is known as the Reimer-Tiemann reaction. 



Soon after the disclosure of these seminal findings, several research groups 
investigated the effect of the same reaction conditions on substituted phenols and 
electron-rich heterocycles.

In the 1880s, K. Auwers reported the isolation of chlorine-containing substituted 
cyclohexadienones that were generated in the formylation of various
alkylphenols.These cyclohexadienones were later coined as abnormal Reimer-
Tiemann products.

Also in the early 1880s, G.L. Ciamician and M. Dennstedt found that under the 
original Reimer-Tiemann conditions the
potassium salt of pyrrole underwent ring-expansion to afford 3-chloropyridine, a 
transformation known today as the
Ciamician-Dennstedt rearrangement (also called as the abnormal Reimer-Tiemann
reaction). 



The general features of the Reimer-Tiemann reaction are: 

1) it is the only electrophilic aromatic substitution reaction that occurs under 
basic conditions in a protic solvent; 
2) phenols, naphthols,( alkyl-, alkoxy-, and halogenated phenols, salicylic acid 
derivatives), heterocyclic phenols (such as hydroxyquinolines and 
hydroxypyrimidines), as well as pyrroles and indoles undergo formylation under 
the reaction conditions; 
3) typically the substrate (phenol) is dissolved in 10-40% alkali hydroxide, 
excess chloroform is added, and the biphasic solution is vigorously stirred at 
elevated temperatures;
4) besides CHCl3, other dichlorocarbene precursors such as chloral, 

trichloronitromethane, etc. can be used; 
5) Yields are usually moderate; 
6) the regioselectivity is not high, but ortho-formyl products tend to predominate;
7) when theortho-position is already substituted, para-formyl phenols are 
obtained;
8) in the case of pyrroles, when the ortho substituent is a CO2H or CO2R group, 
decarboxylation is observed and the o-formyl product is formed (similar
findings were reported for an o-alkoxy phenol where the alkoxy group was 
eliminated to give an o-formyl phenol);
9) when the reaction is conducted in the presence of cyclodextrins, the p-formyl
product is formed predominantly.
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