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𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑀𝑎𝑠𝑠 𝑌𝑖𝑒𝑙𝑑 (𝐸𝑀𝑌) =

𝑀𝑎𝑠𝑠 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡
𝑀𝑎𝑠𝑠 𝑜𝑓 𝑛𝑜𝑛 𝑏𝑒𝑛𝑖𝑔𝑛 𝑟𝑒𝑎𝑔𝑒𝑛𝑡

 × 100

                                                 

=
0.132 𝑔

0.04662 𝑔 +  0.03502𝑔 +  0.02927𝑔 + 0.043𝑔
× 100 =  85.76 %

   
𝐴𝑡𝑜𝑚 𝐸𝑐𝑜𝑛𝑜𝑚𝑦 (𝐴𝐸) =

𝑀𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡
𝑇𝑜𝑡𝑎𝑙 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠

 × 100

=
543.88

186.59 + 140.17 + 117.14 + 172.02
× 100 =  88.30%

   𝐴𝑡𝑜𝑚 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 (𝐴𝐸𝑓) = 𝐴𝐸 × 𝑌𝑖𝑒𝑙𝑑% = 88.30 × 97 = 85.65%

 
𝐶𝑎𝑟𝑏𝑜𝑛 𝐸𝑐𝑜𝑛𝑜𝑚𝑦 (𝐶𝐸) =

𝐴𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑐𝑎𝑟𝑏𝑜𝑛 𝑖𝑛 𝑡ℎ𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡
𝑇𝑜𝑡𝑎𝑙 𝑐𝑎𝑟𝑏𝑜𝑛 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑖𝑛 𝑡ℎ𝑒 𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠

 × 100

                                          

=
30 × 0.00024

8 ×  0.00025 +  8 ×  0.00025 ++  8 ×  0.00025 +  6 ×  0.00025
 × 100 = 96%

  
𝑅𝑒𝑎𝑐𝑡𝑖𝑜𝑛 𝑀𝑎𝑠𝑠 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 (𝑅𝑀𝐸) =

𝑀𝑎𝑠𝑠 𝑜𝑓 𝑖𝑠𝑜𝑙𝑎𝑡𝑒𝑑 𝑡ℎ𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡
𝑇𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠

 × 100

=
0.132 𝑔

0.04662 𝑔 +  0.03502𝑔 +  0.02927𝑔 + 0.043𝑔
× 100 =  85.76 %

  
𝑂𝑝𝑡𝑖𝑚𝑢𝑚 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 (𝑂𝐸) =

𝑅𝑀𝐸
𝐴𝐸

 × 100 =  
85.76
88.30

 × 100 = 97.12%

 
𝐸 𝑓𝑎𝑐𝑡𝑜𝑟 =

𝑀𝑎𝑠𝑠 𝑜𝑓 𝑟𝑎𝑤 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙𝑠 ‒ 𝑀𝑎𝑠𝑠 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡
𝑀𝑎𝑠𝑠 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡

 
=

(0.04662𝑔 +  0.3502𝑔 + 0.02927𝑔) ‒ 0.132𝑔
0.132𝑔

=  0.16 (𝑔/𝑔)

Eco score (E-score) calculation:2,3 

Sl. No. Parameter Values Penalty points

1 yield (100-97)/2 1.5

2 Price of the reaction components Inexpensive 0

3 Technical setup Common setup 0

4 Temperature/time heating, <1 2

5 Workup and purification Simple filtration 0

6 Safety* 5+5 10

Total penalty point 13.5
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*Based on the hazard warning symbols

E-score = 100 – the sum of the individual penalties

E-score = 100 – 13.5 = 86.5 (>75, excellent synthesis).
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