


































 

 

Percent Yields Calculations 

 
Many synthesis require more than one reaction, with each reaction yielding an isolated 
compound before the final product is reached. Each individual step in the sequence has a 
percent yield, and the total synthesis has an overall yield calculated from the steps yields 

 

 Limiting reagent : the reagent that is present in the smallest equivalent stoichiometric 
amount and limits how much product will be produced. It determines the maximum amount 
of product(theoretical yield) that will be formed. 
 

 Percent yield =  actual mass yield     *100% 
                             theoretical yield                   
 

 Overall yield = %yield for step1 * %yield for step2 * %yield for step3 
                                   100                            100                            100 

 

 Each individual step has a relatively high efficiency, but the overall efficiency is low. Each 
subsequent reaction further reduces the actual amount of product that is formed from the 
initial starting material. 
 
Example from cycle 1: 
                                             excess                                excess                                      excess                                 
 
 
 
 
 
 
 
Acetanilide                     p-acetaminobenzene sulfonylchloride                  p-acetaminobenzene sulfonamide            sulfanilamide  
 
1. You have 3 steps for this reaction, so you have to find percent yield for each step then 

multiply them to find the overall yield for the synthesis. 



 

 

2. In this cycle the other reactants were used in excess so your main reactant will be the rate 
limiting reactant.   
 
For Step 1:  
 
                               Acetanilide + chlorosulfonic acid              p-acetaminobenzene sulfonylchloride 
 
 
 
 
*Amount used            15 g                 excess  
*No. of moles       (15/135.17)          excess(no need to calculate)   
(wt/m.wt) 
                              (0.111 moles)        excess  
          
So rate limiting reactant is acetanilide  
No. of moles of product =No. of moles of acetanilide (ratio 1:1) =0.111 moles  
Theoretical yield = 0.111*233.67(m.wt of product) = 25.93 g  
 

 

 % yield = actual mass yield     *100% 
            theoretical yield                   
         
  Let’s assume that when you weighed your product after drying in the next lab and was 
16 g (this 16 g is your actual yield) 
 
So % yield for this step is equal to (16/25.93) *100% = 61.7% 
 
** Make the same calculations for the second two steps , then multiply them to find the 
overall yield. 
  
 
 
 
 



 

 

 
 
Example 2 (if the reactant not in excess)  
 
Calculate the % yield if 2 ml of benzaldehyde(density =1.043, m.wt =106) were reacted 
with 4 ml of phenylhydrazine ((density =1.095, m.wt=108) in order to synthesize 
phenylhydrazone (m.wt=196) 
 
 
 
 
 

 

 

1. Convert volumes to no. of moles 
- weight              2*1.043                4*1.095 
(vol*density)           =2.080                   =4.38 
 
- #moles             2.080/106               4.38/108 

(wt/m.wt)           =0.019                    =0.04 
 
Ratios to find rate limiting reactant:  
1 mol of benz.         1 mol of hydrazone             
0.019 mole                    ?                                         = 0.019moles of hydrazine(product) 
 
1 mol of hydrazine         1 mol of hydrazone             
0.04 mole                           ?                                    = 0.04moles of hydrazine(product) 
 
So benz. Is the rate limiting reactant(lower no. of moles of product). so no. of moles 
of product =0.019 moles  
Theoretical yield = 0.019 *196(m.wt of product)= 3.72g  
 
Assume that you weighed your product and was equal to 2g  
So  
%yield = 2/3.72  *100% =53.76% 






