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Abstract

Amino acids are a group of organic compounds containing two functional groups amino and carboxyl
groups. The amino group (-NHz2) is basic while the carboxyl group (-COOH) is acidic in nature. More than
300 amino acids occur in nature. Of these, only 20 amino acids are repeatedly found in the structure of
proteins, isolated from different forms of life- animal, plant and microbial. This is because of the universal
nature of the genetic code available for the incorporation of only 20 amino acids when the proteins are
synthesized in the cells. The process is in turn is controlled by DNA, the genetic material of the cell. Hence

these are called as essential amino acids.
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Introduction

Over the last few decades, natural amino acids which are inexpensive, readily available have some
fundamental biological roles. For instance, they are used as enzyme inhibitors or more in general, investigated
as therapeutic agents, in addition they are important for probing the structural requirements for the bioactivity
of numerous peptides and proteins and also endowed with a wealth of chirality and valuable features, have
comprehensively served as ‘chiral synthon’ resources to access a nitrogen containing compounds including

alkaloids.* Thus both D and L-amino acids are used as chiral directing auxillaries in organic synthesis.

Diastereomers will have different configurations at one or more (but not all) of the equivalent
(related) stereocenters and are not mirror images of each other. Diastereomers have different physical
properties (unlike enantiomers) and different chemical reactivity. Cis-trans isomerism and conformational
isomerism are also forms of diasteromerism. When two diastereomers differ from each other at only one
stereocenter they are epimers. Each stereocenter give rise to two different configurations and thus increases
the number of stereoisomers by a factor of two. (2" where n= number of stereocenters). Diastereoselectivity is

the preference for the formation of one or more than one diastereomer over the other in an organic reaction.
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Enantiomers are non-superimposable mirror images of one another. Enantiomers have similar

physical and chemical properties and show different plane of polarization (+/-).

A chiral molecule is a type of molecule that lacks an internal plane of symmetry. The feature that is
most often the cause of chirality in molecules is the presence of an asymmetric carbon atom. The term chiral
in general is used to describe an object that is not superimposable on its mirror image. In chemistry, chirality
usually refers to molecules. A synthon is a concept in retrosynthetic analysis. It is defined as a structural unit
within a molecule which is related to a possible synthetic operation. In other words, a synthon is a specific
component (compound) that can be used to make a product. Now a days synthon is preferably used as
synthetic building block rather than retrosynthetic fragmentation structures.

For example:
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A chiral synthon is a component (compound) that can be used to make a chiral product by using
inbuilt chirality (i.e., a compound that induces chirality). Chiral pool synthesis is a strategy that aims to
improve the efficiency of chiral synthesis. It starts the organic synthesis of a complex enantiopure chemical
compound frock of readily available enantiopure substances. Common chiral starting materials include
monosaccharide and amino acids. This strategy is especially helpful if the desired molecule bears a great
resemblance to heap enantiopure natural products. General methods used in chiral pool synthesis are the use

of protecting groups and functional group interconversion (FGI).

In organic synthesis, amino acids are used as chiral directing auxillaries due to its of chirality. For
these reasons, many efforts have been made in recent years to the preparation of homo chiral non-natural
amino acids. Several methods have been developed to introduce chirality during the synthesis of a new amino
acid. In many cases the requested configuration is provided by the starting material and maintained throughout

the synthetic sequence by means of reactions that do not affect the stereocenter.
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Based on this, many attempts were done for the preparation of Garner’s aldehyde from the L-serine
finally in 1984 Garner published a method for preparing the configurationally stable 1,1-dimethylethyl 4-
formyl-2,2-dimethyl-oxazolidine-3-carboxylate (1), today called Garner's aldehyde which has been used
extensively as chiral building block in asymmetric synthesis. Garner’s aldehyde has, in a very short time,
proven an extremely useful chiral building block in organic synthesis.? Its value is due to its simple structure
which allows that to use for synthesizing many targets and also because of good methods exist for
diastereoselective elaboration of aldehydes. Therefore tremendous applications were found as a chiral pool
reagent in the synthesis of various nitrogen-containing compounds.® It was anticipated that similar simple
chiral building blocks for alternative purposes are in demand. The search for efficient chiral synthons, which
are easily accessible and stable for longer periods of time is of great importance in organic synthesis.
However, the scope of amino acids as chiral synthons relies on the expansion of key intermediates desired for

oK

NBoc

synthesis.

CHO

1
Garner's aldehyde
Naturally occurring chiral compounds are often used for this purpose but the synthesis of new useful

non-racemic building blocks also received prominence in the synthesis of enantiomerically pure complex bio-

active natural products and pharmaceutical agents via further structural and stereochemical elaboration.*
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