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Table 1 Effect of glyoxal reagent on yield

CHOCHO + NaHSO,

OH

Yield/ %
No Glyoxal reagent .
1 ,4-Benxodiazine® Pyrido[ 2,3-b ] pyrazine”
1 40% of the glyoxal aqueous solution 78 14.8
2 Glyoxal sodium bisulfite® 94.5 35.7
3 Glyoxal sodium bisulfite? 91.4 32.3
4 Glyoxal sodium bisulfite imported 96.3 38.3

a. reaction time:50, 40, 40, 60, 30 min; b. reaction time:80, 60, 60, 60, 50 min; c. saturated solution of sodium bisulfite prepared by

solid dissolution method; d. saturated solution of sodium bisulfite prepared by method of pass sulfur dioxide into sodium hydroxide solution.
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Table 2 Effect of cyclization reagent on the yield

Reactant Cyclization reagent Time/h Temperature/ °C Yield/ %
O-phenylenediamine formic acid 2 101 92
triethoxy methane 20 154 86

2 ,3-diaminopyridine formic acid 1 101 62.5

triethoxy methane 3 154 84.2
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Table 3 Effect of solvents on the yield

Solvent Dielectric constant Boiling point/C Reaction time/min Yield/%
1 ,4-dioxane 2.21 102 70 17.8
Ethyl acetate 6.02 71 70 21.3
Tetrahydrofuran 7.52 66 55 22.0
Dichloromethane 8.9 41 60 27.2
Butanol 12.2 117 50 39.7
Isopropanol 19.92 82.4 45 36.4
Propanol 20.1 97.2 40 53.9
Ethanol 24.3 78 50 35.7
Dimethylformamide 37.6 152.8 75 11.5
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Fig.2 Relationship between reaction time and yield

Fig. 1  Effects of the pH value of the reaction medium a. 1, 4-benxodiazine; b. pyrido [ 2, 3-b ] pyrazine; c. 1H-

on the yield of 1,4-benxodiazine and pyrido[2,3-b ] benzimidazole; d.3H-imidazo[4,5-b]pyridine
pyrazine

a. 1,4-benxodiazine; b. pyrido[ 2,3-b | pyrazine
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Modified Synthesis of Four Kinds of Azabicyclo Compounds

WANG Yu, LU Ming”
( Department of Chemistry , Nanjing University of Science and Technology , Nanjing 210094 , China )

Abstract  Azabicyclo compounds of 1, 4-benxodiazine, pyrido [ 2, 3-b ] pyrazine, 1H-benzimidazole,
3H-imidazo[ 4, 5-b ] pyridine were prepared from o-phenylenediamine or 2, 3-diaminopyridine reacted with
carbonyl compounds. The effects of reaction medium, pH, time and other factors on the reactions were
invesitigated. The results showed that the yield of pyrido[2,3-b ] pyrazine could reach 89.4% when refluxed
in propanol for 1 h at pH =9 adjusted by methanol sodium. The yields for 1,4-benxodiazine could be
increased to 98. 3% in aqueous medium with pH =9 adjusted by sodium sulfite at 60 °C after 40 min reaction.
Here, the purification of target product could be achieved via a low temperature standing process instead of the
vacuum distillation method. The optimized conditions for the other two compounds are: refluxing
o-phenylenediamine for 2 h in 88% formic acid solution yielding 1 H-benzimidazole with 92% vyield; refluxing
2,3-diaminopyridine with triethoxy methane for 3 h followed by adding concentrated hydrochloric acid for
another 1 h giving 3H-imidazo[ 4 ,5-b ] pyridine with 84. 2% yield.

Keywords azabicyclo compounds, synthesis, condensation



