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Abstract:

nitrilase-producing strain, named Gibberella intermedia WX12, was isolated by 3-(4-chlorophenyl)-glutaronitrile as

We produced (S)-4-cyano-3-(4-chlorophenyl)-butyrate by highly stereoselective biocatalyst in this study. A

substrate in the screening with phenol-sodium hypochlorite method. The fermentation conditions and catalytic properties of
this strain were investigated. The preferred carbon and nitrogen sources for nitrilase production were lactose (30 g/L) and
peptone (20 g/L). After being cultivated for 96 h, the cells were collected for use in biotransformation. The hydrolysis of
3-(4-chlorophenyl)-glutaronitrile was performed at 30 °C in phosphate buffer (pH 8.0, 50 mmol/L) for 24 h to give
(8)-4-cyano-3-(4-chlorophenyl)-butyric acid with 90% yield and >99% of ee, which can be used for the synthesis of (R)-
and (S)-baclofen. The configuration of product was determined by chemically converting it to baclofen and comparison
with the authentic sample by chiral HPLC analysis.

Keywords: nitrilase, 3-(4-chlorophenyl)-glutaronitrile, 4-cyano-3-(4-chlorophenyl)-butyric acid, baclofen
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Fig. 1 Synthesis of baclofen from 4-cyano-3-(4-chlorophenyl)-acid™”.
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Fig. 2 Microscope pictures of Gibberella intermedia WX12.
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Fig. 3 Phylogenetic tree based on ITS sequences of strain WX12 constructed by the neighbor-joining method.
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Fig.4 Time course of enzyme production for WX12.
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Fig. 5 Effect of temperature (A) and pH (B) on the reaction. (A) The reaction was carried out in sodium phosphate
buffer (pH 7.2). (B) The reaction was carried out at 30 °C and different pH (pH=6.0—9.0: Sodium phosphate buffer
solution; pH=9.0—10.0: Na,CO;/NaHCO; buffer).
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Fig. 6 Catalytic conversion process of WX12 nitrilase. H ee=>99%
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Table 1 Nitrilase activity towards various aliphatic, aromatic and heterocyclic nitriles

Substrate Relative activity (%) Substrate Relative activity (%)

Aromatic nitriles Aromatic dinitriles

Benzonitrile 91 3-(4-chlorophenyl)-glutaronitrile 76

Diphenylacetonitrile 10 Benzylidenemalononitrile 0

3-phenylpropionitrile 41 Phthalates acetonitrile 80

2-phenylbutyronitrile 0 1,3-benzene acetonitrile 90

3-(1-cyanoethyl)-benzoic acid 10 1,4-benzene acetonitrile 25

Mandelonitrile 0 4-amino-phthalates acetonitrile 11
Aliphatic mononitriles Aliphatic dinitriles

Valeronitrile 64 Butanedinitrile 100

Isovaleronitrile 72 Glutaronitrile 89

Heterocyc nitriles
2-cyano pyridines 72

3-cyano pyridines 81

The activity with butanedinitrile was set to 100%.

mAU f (S)-Baclofen
350 F

300 | (R)-Baclofen
250
200 F
150 F
100 F
50 F

0 ' ! y ' ’
16 18 20 22 24 26 28

¢ (min)

B 7 WX12 LR E~HERZ R HPLC % E
Fig. 7 The HPLC spectrum of product catalyzed by WX12. Green for the standard sample of racemic baclofen. Red
for the standard sample of (R)-baclofen. Blue for the product catalyzed by WX12.
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