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Summary: Addition of amines to 3-bromochromone and 6-bromofurochromone results in a novel ring 
contraction of the pyrone ring. 

Despite the uniqueness of the reaction, the conversion of bromochromone 1 to the 3-aminochromone 2 
has attracted little interest since its discovery by Winter and Hamilton in 1952.r Keller2 has postulated a 
mechanism for this reaction which involves the aziridium intermediate (A) shown below. The collapse of A, 
which was not elaborated on by Keller, yields the 3-aminochromone 2. 
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As a result of the lipid-altering and antiatherosclerotic activity of khellin3 we were interested in 
extending the above chemistry to the 6-bromofurochromone 3. 4 Under the reaction conditions of Winter and 
Hamilton (neat/lOO°C), the addition of amines to 2 unfortunately yielded extremely complex mixtures.5 In 
an attempt to find more suitable reaction conditions we decided to conduct the reaction in acetonitrile rather 
than neat, at a lower temperature and with added K2CO3 to neutralize the HBr formed during the course of 
the reaction. Under these new reaction conditions (2 eq. amine/l.5 eq. K2CO$H$N/RT/18 H) addition of 
pyrrolidine to 3 resulted in the formation of the novel ring contraction product ~6 (58%). The anticipated 
6-aminofurochTomone could not be detected. 
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The structure of 4a was quite evident from its IR (1675 and 1625 cm-l) and UV (EtOH, 413 nm, =32,050) 
spectra.7 Addition of zrpholine, benzylamine and cyclohexylamine to 2 gave the same results, i.e., ring 
contraction products 4b-d. 

In light of the above results we decided to add several amines to bromochromone 1 under these new 
reaction conditions to see if this ring contraction process was at all general in nature or simply unique to the 
khellin system. Addition of butyl, benzyl and cyclohexylamine to I yielded the ring contraction products 
5a-5c rather than the 3-aminochromone products.8 As in the case of the furochromones, these ring 
contraction products exhibited a strong UV absorption in the 395-400 nm range with high molar extinction 
coefficients (c=21000-22000). 
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To further probe this reaction, we added pyrrolidine and piperidine to 1 using the K2CO3 mediated 
reaction conditions. Addition of these secondary amines to I failed to yield the ring contraction products. 
Instead, only the 3-aminochromones 2 and 6 were obtained. ?hus while secondary amines yield the ring 
contraction product in the khellin seAes, tile substitution product is found in the chromone series. 

Secondary Amines 
K2C03/CH3CN * 

I 2 Pyrrolidine 43% 

6 Piperidine 70% 

While we do not at this time have a satisfactory explanation for this dichotomy in reaction pathways, 
we put forward the mechanism shown in Scheme I to explain the ring contraction process. Michael addition 
of the amine to the pyrone ring of I yields the o -bromo+3 -aminochromone 7. Ring opening9 (7 to 8) followed 
by intramolecular o-alkylation at txe doubly activated C-3 carbon results in the formation of the 
benzofuranone 9. Tautomerization of 2 then yields 1. 
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SCHEME I 

H2NR/K2C03 

CH$N + 
NHR 

7 8 9 

4 final example of the generality of this new ring contraction process is found in the addition of 
hydroxylamine to 1. Treatment of I with two equivalents of hydroxylamine in methanol yielded the benzo- 
furan 10’0 in 90% yield. While it islikely that the mechanism for this reaction is somewhat different than 
that illustrated in Scheme I, it is important to note that it occurs in the absence of carbonate and in a protic 
solvent. 

i-0, 

I IO 

Details of this chemistry, both in the chromone and furochromone series, is currently under study and 
will be reported in due course. 
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