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Chemical methods are currently the main synthetic strategies for GABA derivatives, facing
challenges such as complex processes, low yields, low atom economy, and environmental burden.
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In recent years, chemoenzymatic synthesis of GABA derivatives has garnered increasing attention
because of the high atom economy, high yields, and environmental friendliness. This article reviews
the latest advances in the chemical synthesis and chemoenzymatic synthesis of GABA derivatives.
Furthermore, it introduces the progress in the industrial synthesis of representative GABA
derivatives such as gabapentin, pregabalin, and brivaracetam and prospects the future development

of GABA derivatives.

Keywords: gamma-aminobutyric acid; gamma-aminobutyric acid derivatives; chemical synthesis;

chemoenzymatic
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Figure 1 Typical GABA derivatives.
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Figure 2 Synthesis of GABA derivatives from aldehydes and nitroolefin.
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Figure 3 GABA derivatives were synthesized from ester substrates and nitroolefin. RT represents room

temperature.

B4 JKENRF-ZEHAHEERES SRR RIS M GABA T4
Figure 4 Water catalyzed synthesis of GABA derivatives of-disubstituted nitroolefin with dithiomalonic

ester.
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Figure 5 Copper catalyzes the synthesis of unsaturated nitrile from GABA derivatives.
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Figure 6 Enzyme-catalyzed synthesis of -aryl substituted GABA derivatives.
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Figure 7 Chemoenzymatic synthesis of PGB catalyzed by immobilized cells harboring nitrilase.
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Figure 8 Gabapentin synthesis route.
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B9 LImBENENEKL
Figure 9 Pregabalin synthesis route. LDA: Lithium diisopropylamide. THF: Tetrahydrofuran; DABCO:
Triethylenediamine; BHT: Butylated hydroxytoluene; TMSI: N-(trimethylsilyl)imidazole.
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10 HERFBA KR

Figure 10 Brivaracetam synthesis route. MTBE: Methyl tert-butyl ether; MIBK: Methyl isobutyl ketone; IPA :
Isopropanol; ADH enzyme: Alcohol dehydrogenase; SNP: Sodium nitroprusside.
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SEAR SRR 53 DG RN T TR A P
WAL T B 4a5 SOV TG, 15 200 H AR TE(S)-2-
AT WM R B AFAE T AT IR IR ek, AR A
(29)-2-(2- 2 Hk-5- AL -3- N K& -2,5- A -1H-lE
M- 1-25) T e , 8 L A7 BR R A R 17 N Tt i
W, RIFHEITEMRNY, SRR SER RN, 15

&: 010-64807509
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