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a b s t r a c t

This review outlines the most recent papers describing the stereoselective synthesis of c-amino acids. In
this update, the c-amino acids have been classified according to the type of compounds, position and
number of substituents, and depending on the type of substrate, acyclic, carbocyclic or azacyclic deriva-
tives, following in the first case an order related to the strategy used, whereas in the second and third
cases the classification is based on the ring size.
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1. Introduction

c-Aminobutyric acid 1 (GABA), is the major inhibitory neuro-
transmitter in the mammalian central nervous system modulated
by three types of receptors: GABAA, GABAB and GABAC,1 and plays
a significant role in several brain disorders including epilepsy,2

neuropathic pain,3 depression and anxiety,4 migraine,5 Parkinson’s
disease,6 Alzheimer’s disease7 and Huntington’s chorea.8 However,
the administration of GABA orally or intravenously is not an effi-
cient therapy due to its low lipophilicity, and its very poor ability
to cross the blood–brain barrier (BBB).9 Consequently, the synthe-
sis of more lipophilic GABA derivatives capable of crossing the
blood–brain barrier, which would inhibit the GABA transaminase
(GABA-T), the enzyme that degrades GABA,10 has been the target
of a great number of studies. For example, the first major agonist
of the GABAB receptor is the Baclofen 2 (Lioresal�), which was orig-
inally designed as a lipophilic analogue of GABA that would display
enhanced permeability through the blood–brain barrier.11 It has
been found that the (R)-enantiomer is substantially more active
than the (S)-enantiomer and is used as a muscle relaxant and
antispastic agent,12 whereas Arbaclofen placarbil 3 serves as a pro-
drug of (R)-Baclofen, which was developed to enhance oral absorp-
tion compared to the parent compound.13,14 (R)-Phenibut 4, is
another agonist at the GABAB receptor,15 and has been used as psy-
chotropic, anticonvulsant, antidepressant and antineuropathic
drug.16,17 (S)-Pregabalin 5 (Lyrika�) is used for the treatment of
epilepsy, neuropathic pain, antihyperalgesic and generalized anxi-
ety disorders.18 (S)-Vigabatrin 6 (Sabril�), is another potent irre-
versible inhibitor of GABA-T and is used in cases where classic
antiepileptics are ineffective,19 and has been shown to be effective
in the treatment of addiction.20 Gabapentin 7 (Neurontin�), an
achiral b,b-disubstituted GABA analogue, is commercialized for
the treatment of several cerebral disorders diseases, principally
for the treatment of peripheral neuropathic pain (Fig. 1).21 Addi-
tionally, the c-amino acids represent great potential as building
blocks for the synthesis of c-peptides22 and heterogeneous back-
bone foldamers.23

The therapeutic potential of GABA derivatives in enantiomeri-
cally pure form has prompted organic chemists to report numerous

procedures for their stereoselective synthesis, and the purpose of
this review is to describe a summary of the most relevant proce-
dures reported during the last few years. It is important to take into
account that a summary of procedures was already reported us in
early 2007,24 and hence this report specially covers the new strate-
gies or methodologies trying to focus the subject in an advanta-
geous classification that can be useful to specialized readers on
this area, covering only the years from 2007 until early 2016. In
this update the c-amino acids have been classified according on
the type of compounds, position and number of substituents, and
depending on the type of substrate, acyclic, carbocyclic or azacyclic
derivatives, following in the first case an order related to the strat-
egy used, whereas in the second and third cases the classification
will be based on the ring size.

2. Stereoselective synthesis of acyclic c-amino acids

2.1. a-Substituted and a,a-disubstituted c-amino acids

The approach reported for the diastereoselective and enantios-
elective synthesis of a-substituted and a,a-disubstituted c-amino
acids is the reaction between appropriate enolates as nucleophiles
with bromoacetonitrile or the corresponding nitroethylene and N-
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Figure 1. Structure of GABA and pharmaceutical analogues.
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