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Supplementary data

J. Polin et al., Synthesis, 1998, 321-324 & F. Krohnke, Synthesis, 1976, 1-24.

4,6-Diphenyl-2,3’-bipyridine

Yield 86% (based upon 3-Acetylpyridene), 1.4 g, 4.54 mmol
Reagents
Used
Waste
Atom loss






Acetophenone
0.880 g, 7.3 mmol
0.332g

H

Bromine
0.2 g, 1.46 mmol 
0.200 g

Br2

Pyridene
15 cm3,  mmol

15 cm3
C5H5N







3-Acetylpyridene
0.636 g, 5.25 mmol
0.086 g



Benzaldehyde
0.557 g, 5.25 mmol 
0.075 g



Sodium hydroxide
0.225 g, 5.63 mmol
0.225 g



Ethanol
20 cm3

20 cm3








Acetic acid
4 cm3

4 cm3


Ammonium acetate
4.0 g, 51.8 mmol
3.643 g

C2O2H7







Methanol
a cm3

a cm3








Ethanol
recrystallisation

(b/100)c cm3


Ethyl acetate
recrystallisation

(b/100)(100-c) cm3








TOTAL

4.561 g
825+a+b cm3


For 1 Kg

3.3 Kg



Green route

4,6-Diphenyl-2,3’-bipyridine

Yield 87%, 1.4 g, 4.54 mmol

Reagents
Used
Waste
Atom loss






Benzaldehyde
0.55 g, 5.22 mmol 
0.072 g



3-Acetylpyridene
0.63 g, 5.22 mmol
0.082 g



Sodum hydroxide
0.21 g, 5.22 mmol
recycled



Acetophenone
0.63 g, 5.22 mmol
0.082 g









Acetic acid
4 cm3

recycled


Ammonium acetate
4.0 g, 51.8 mmol
3.643 g









Water
1 cm3

benign








TOTAL

3.879 g
0


For 1 Kg

2.7 Kg



H. L. Anderson, S. Anderson and J. K. M. Sanders, J. Chem. Soc., Perkin Trans. 1., 1995, 18, 2231 – 2246.

4'-Phenyl-4,2':6',4''-terpyridyl

Yield 6%, 450 mg, 1.455 mmol
Reagents
Used
Waste
Atom loss






Boron trifluoride in diethyl ether
17 cm3, 135 mmol
9.290 g
x cm3 
BF3

Benzaldehyde
2.5 cm3, 25 mmol 
2.494 g

OH

4-Acetylpyridene
6 cm3, 54 mmol
6.178 g

O2H4







Heat
100°C, 6h.










Acetic acid
25 cm3

25 cm3


Ammonium acetate
20 g, 259 mmol
19.852 g

C2O2H7







Heat
100°C, 8h.










HCl aq.
500 cm3, ?mol dm3 
a g
500 cm3
Cl

NaOH aq.
Neutralized to pH 9 
b g
y cm3 
NaOH

Chloroform
200 cm3

200 cm3


Methanol
100 cm3

100 cm3








Methanol
5% chromatography

(z/100)5 cm3


Ethyl acetate
95% chromatography

(z/100)95 cm3








TOTAL

37.814+a+b g
825+x+y+z cm3


For 1 Kg

> 84 Kg



Green route

4'-Phenyl-4,2':6',4''-terpyridyl

Yield 84%, 1.360 g,  4.398 mmol

Reagents
Used
Waste
Atom loss






Benzaldehyde
0.55 g, 5.22 mmol 
0.088 g



4-Acetylpyridene
1.26 g, 10.44 mmol
0.202 g



Sodum hydroxide
0.21 g, 5.22 mmol
recycled















Acetic acid
4 cm3

recycled


Ammonium acetate
4.0 g, 51.8 mmol
3.653 g









Water
1 cm3

benign








TOTAL

3.943 g
0


For 1 Kg

2.9 Kg



