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E-Factor, 
S1-S6

 defined as the mass ratio of waste to desired product. Therefore, as the E-Factor 

increases the amount of waste increases and, lead to greater negative environmental impact. The 

ideal E-Factor is 0. Put quite simply, it is kilograms (of raw materials) in, minus kilograms of 

desired product, divided by kilograms.
7
 

Following the important role of environmental acceptability in organic synthesis, our work based 

on invention of a method to minimize the E-Factor. Calculation of this factor and comparison 

with literature review show this is achieved. 

For entry e: 

 

 

  
                        

 
   

                                       

            
       

 

 

Same calculation for other entries lead to E-Factors = 2.36-4.29 

(entries a:4.29, b:4.21, c:4.00, d:3.15, e:3.04, f:2.36) 
 

 

 

 

 Ref 5 (J. Org. Chem., 1990, 55, 1981-1983) 
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 Ref 6 (J. Org. Chem., 1999, 64, 7451-7458) 

 

 

For step 1: 

 

 

                       
 
   

                                           

   
       

 

For step 2: 

 

 

 

                           
 
  

                                          

     
        

 

For step 3: 

 

 

 

                                
 
   

                   
 
   

           

     
      

 

 

Therefore net E-Factor = 173+27.88+8.78 = 209.66 

 

 

 
 Ref 7 (J. Org. Chem., 2000, 65, 5937-5941) 
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 Ref 9 (Chem. Commun., 2000, 5, 409-410) 

 

 

                            
 
   

                                                

       
       

 

 

E-Factor = 29.6 (only in hydrogenation step, 2 to 3, without regarding transformation to 

nitrone) 
 

 

 

 

 

 

 Ref 10 (J. Org. Chem. 1994, 59, 4858-4861) 

 

 

 

                          
 
  

                                      

       
      

 

E-Factor = 149 (until syhthesis of nitrone 11 and without regarding its aqueous hydrolysis 

step by HCl to N-hydroxylamine 12) 
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1. XRD patterns of [Ag(µ-bpfb)(NO3)]n (top) and [Ag(µ-bpfb)(X)]n (X
-
= NO3

-
, SCN

-
,  N3

-
 

and ClO4
-
) 4a-d nano-structures (down) 
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2. SEM images 

 

 

 

 

 

 

[Ag(µ-bpfb)(NO3)]n (4a) 
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[Ag(µ-bpfb)(SCN)]n (4b) 
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[Ag(µ-bpfb)(N3)]n (4c) 
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[Ag(µ-bpfb)(ClO4)]n (4d) 
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3. X-ray crystallographic results 

 

 

 

 

 

 

 

A fragment of the one-dimensional chain in compound 4a along crystallographic c axis [001] 

(Ag = violet, O = red, C = gray, N = blue). 
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Hydrogen bonds form the 2D coordination polymer (Ag = violet, O = red, C = gray, N = blue). 
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The π-π stacking interaction in supermolecule structure (Ag = violet, O = red, C = gray, N = 

blue). 
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4. 
1
H and 

13
C-NMR of [Ag(µ-bpfb)(NO3)]n (4a) 
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5. 
1
H NMR of N-monoalkylated hydroxylamines derivatives 

 

 

 

 

White crystals, mp 69–71 
o
C [ref 20] 
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White crystals, mp 158–159 
o
C [ref 5] 

Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012



S 16 
 

 

 

 

 

 

White crystals, mp 65–67 
o
C [ref 19] 
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Pale yellow crystals, mp 140–142 
o
C [ref 4] 
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White crystals, mp 69–71 
o
C [ref 5,6] 
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Pale yellow crystals, mp 82 
o
C [ref 21] 

 

 

Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012


