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 Abstract

Sugars play a major role in the process of metabolism

in human bodies and excessive sugar levels have

been shown to lead to harmful physiological

conditions. Therefore, the monitoring of sugar levels

is essential to human life. High levels of glucose,

fructose and galactose have been shown to lead to

diseases such as diabetes, heart disease and

glaucoma. The tight control of sugar levels has been

shown to dramatically reduce these complications

that arise from diabetes, therefore, strict monitoring

and control of sugar levels is vital. Saccharide

sensors based on boronic acid-diol interactions have

emerged as a new and promising class of sugar

detectors. Boronic acids have been shown to bind

with compounds which contain diol moieties with high

affinity through reversible ester formation. This tight

binding allows boronic acids to be used as the

recognition moiety in the construction of sensors for

saccharides
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 Hypothesis

The reaction of boronic acid or boronic ester

substituted benzaldehydes with 2-Benzoylpyridine

and ammonium acetate in acetic acid should,

according to our plausible mechanism (Figure 1),

results in the formation of imidazo[1,5-a]pyridine

appended boronic acids or boronic acid derivatives.

 Discussion

 Conclusion

In conclusion, we have investigated the reaction

between boronic acid and boronic ester substituted

benzaldehydes and 2-benzoylpyridine with ammonium

acetate in acetic acid. This synthetic methodology has

demonstrated a potential to synthesize boronic ester

appended Imidazo[1,5-a]pyridines

Further investigation and characterization on the esters

will need to be done to optimize this reaction.
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Treatment of 2-Benzoylpyridine with benzaldehyde in

the presence of ammonium acetate (Scheme 1) gave

1-Phenyl-3-phenyl[1,5-a]pyridine (entry 1) in 37.3%

yield.

Scheme 1: Reagent and Conditions: 2-

Benzoylpyridine (1 equiv), Benzaldehyde (2.0 equiv),

NH4OAc (5 equiv), acetic acid , 110o C, 18 hr.

Imidazopyridines are both an important and intriguing

class of compounds due to their unique structural (π-

conjugated system) and medicinal properties. Here,

we report a direct cyclization of 2-benzoylpyridine with

benzaldehyde and several of its boronic acid

analogs, in the presence of ammonium acetate and

acetic acid

The significance of this approach is that the reaction

methodology is straightforward with only one step.

The use of metal catalysts, highly sensitive Lewis

acids or air sensitive reaction conditions is not

needed. In addition, the reaction scope is significantly

wide due to the reaction being tolerant to various

aldehyde substrates.

A plausible mechanism for the formation of 1-Phenyl-3-

phenylimidazo[1,5-a]pyridine from the above reaction

Scheme 1 is given in Figure 1.

Figure 1: Plausible mechanism for imidazo[1,5-a]pyridine

formation from the reaction of substituted benzaldehyde,

2-Benzoylpyridine and ammonium acetate in acetic acid.
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Treatment of benzaldehyde and substituted boronic acid

derivatives with 2-benzoylpyridine in the presence of

ammonium acetate leads to the formation of 1,3-

substituted imidazo[1,5-a]pyridines 1,2 and 3. This

reaction was optimal yield information. It was determined

that the ratio of substrates was the key. When the

benzaldehyde, ketone , and ammonium acetate reached

a molar ratio of 1:2:5, optimal yields were recorded for

both reactions 1. This optimal condition was applied to

all other reactions when different aldehyde substrates

used. The significance of this approach was as follows:

(1) to determine the scope and limitations of the reaction

and (2) determine the yield (efficiency) of the reaction for

imidazo[1,5-a]pyridine production. Data indicated the

reaction was not applicable to a the boronic acid

aromatic aldehyde substrate. This was observed as the

reaction mixture and isolated product showed signs of

degradation. The boronic ester product (2) was isolated

(in very low yields), which still requires additional

purification (as indicated by the melting point. This new

method is advantageous over previous approaches

which involved the use of either n-BuLi or complex

intermediates. However, modifications to the reaction

conditions will be later explored.

 Methods & Materials

Materials. Starting materials were reagent grade and

were used without further purification unless otherwise

indicated. Solvents were reagent grade and were used

without further purification unless otherwise indicated.

Melting point determination was performed using a

programmable melting temperature apparatus. Melting

point determination conditions were as follows: Start

temp-40 oC, Ramp rate- 5oC/min and Stop temp- 150
oC.
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Entry Aldehyde Product Yield
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3 0.395g
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