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Learning Outcomes 

➢After studying this module, you shall be able 
to:  

1. Know about synthons.

2. Know about synthetic equivalents. 

3. Know about retrosynthetic analysis. 

4. Study the steps involved in retrosynthetic
analysis. 

5. Know the routine for designing the synthesis. 



Retrosynthetic analysis

Definition: The construction of a synthetic pathway by working backward from

the target molecule is called retrosynthetic analysis.

❑ Retrosynthetic (or antithetic) analysis is a problem resolving method for

converting the structure of a synthetic target (TGT) molecule to a sequence

of gradually simpler structures through a path which eventually leads to

simple or commercially available starting materials for a chemical synthesis.

❑ This helps chemist to design synthesis. The symbol => (double line arrow)

signifies a reverse synthetic step and is called a transform.

❑ In a reverse synthesis or retrosynthetic analysis, we move from target

molecule to synthons and further to synthetic equivalents.



Important Aspects of Retrosynthesis

➢ Practicability: The methodology actually works in the experimental condition. 

➢ Step-economy:  In general, the number of synthetic steps must be as less as 

possible. 

➢ Atom-economy: The yield of each step must be good to excellent. 

➢ Cleanliness: The side products and impurities must be lesser amount and easily 

separable from the desired product.  

➢ Greener Approach: The synthetic steps must follow principle of green chemistry.  

➢ Pot, Atom, Step Economy (PASE) : The synthetic process must be economically 

viable.



Target Molecule: 

The molecule whose synthesis is being planned 

Functional Group Interconversion (FGI):

Many functional groups can be interconverted into each other, e.g., oxidation of an

alcohol gives an aldehyde, and further oxidation gives carboxylic acid. Many organic

transformations can be used to do FGIs. Carbonyl groups are particularly useful in this

respect . The reactivity of the carbonyl group can be masked during synthesis as double

bond (ozonolysis for FGI into aldehyde) or dioxolane until needed.



Synthetic Equivalents: 

Synthetic equivalents are the chemical species which is used to generate synthons. They 

are the actual substrates used for the forward reaction and hence forward synthesis. Also, 

the synthetic equivalents are the reagents derived from inverting the polarity of synthons.  

Inverting Polarity or Umpolung:

Inverting Polarity or Umpolung or polarity inversion in organic chemistry is the chemical

modification of a functional group with the aim of the reversal of polarity of that group. This

modification allows secondary reactions of this functional group that would otherwise not be

possible. The concept was introduced by D. Seebach and E.J. Corey. Polarity analysis

during retrosynthetic analysis tells a chemist when umpolung tactics are required to

synthesize a target molecule.

Synthons:

Synthons are the chemical fragments obtained from the disconnection of bond(s) of the

target molecule.

Synthetic Equivalents, Inverting Polarity and Synthons
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Summary 

➢Organic molecules are diverse in nature and have applications in all fields of life.

➢ The synthesis of organic molecules is a challenging field. 

➢ The synthesis requires the help of disconnection approach or retrosynthesis. 

➢The backward way of observing a reaction is known as retrosynthetic analysis. 

➢Retrosynthetic (or antithetic) analysis is a problem resolving method for converting the 

structure of a synthetic target (TGT) molecule  to a sequence of gradually simpler 

structures through a path which eventually leads to simple or commercially available 

starting materials for a chemical synthesis. 

➢Through the disconnection method, we break the entire molecule into smaller starting 

materials on paper and then join these by chemical reactions. 

➢The toughest job in planning a retrosynthetic analysis is recognizing where to make 

the disconnections. 
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