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Table S1. Apparent
[a]

 reaction velocity of intermediate product formation and subsequent consumption 

[µmol.min
-1

]. 

Entry Compound 10 min 30 min 60 min 90 min 120 min 

1 2a 0.068
[b]

 0.051 0.028 -0.029 -0.043
[b]

 

2 2b n.d. 0.023 0.027 0.042 -0.016 

3 (S)-2a 0.068
[c]

 0.044 0.022 -0.027 -0.035
[c]

 

4 (R)-2b n.d. 0.008 0.003 -0.001 -0.003 

5 (R)-2a n.d. 0.007 0.007 -0.002 -0.008 

6 (S)-2b n.d. 0.015 0.024 0.043
[b]

 -0.013
[b]

 

[a] Values were calculated between intermediate time points. Positive values indicate 

formation of 2a/2b, negative values indicate consumption of 2a/2b. Products (S)-2a 

and (R)-2b are formed from (R)-1, products (R)-2a and (S)-2b are formed from (S)-1. 

[b] Four dominant pathways highlighted in bold. [c] High rates responsible for 

accumulation of (S)-3. n.d. not determined. 

 

Analytical Procedures 

Products were identified by comparison with commercially available (or independently synthesized) 

reference materials via co-injection on GC/MS and GC-FID (see Table S2 for retention times). Products 

were quantified using GC calibration curves generated for each separate compound. Following methods 

were used: 

GC-MS temperature program: 70 °C for 2 min; 20 °C/min to 240 °C. GC-MS column: HP-5MS; 30 m x 

0.25mm, 0.25μm film.  

GC-FID temperature program: 130 °C for 7 min; 5 °C/min to 135 °C; hold 5 min; 5 °C/min to 140 °C; 

hold 5 min; 10 °C/min to 170 °C. GC-FID column: Hydrodex β-TBDAc column (50 m x 0.25 mm ID x 

0.4 mm OD, Macherey-Nagel).  

Table S2. GC-MS and GC-FID retention times [min]. 

Compound  GC-MS  GC-FID  

rac-1 n.d. 8.40
a
 

(S)-2a 6.22 12.72 

(R)-2a 6.22 13.30 

(S)-2b 6.45 13.55 

(R)-2b 6.45 13.90 

(S)-3 5.89 14.93 

(R)-3 5.89 15.55 

a
Enantiomers not baseline separated 
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Assignment of Absolute Configurations 

Biotransformation samples were spiked with (R)-2a, (S)-2a, (R)-2b, (S)-2b, (R)-3 and (S)-3, respectively, 

and analyses of the obtained GC traces allowed identification of the absolute configuration of all 

intermediates (Figures S1-S6). 

GC traces 

 
Figure S1. Overlay of enzymatic reaction sample and same sample spiked with pure (S)-2a. 

 
Figure S2. Overlay of enzymatic reaction sample and same sample spiked with pure (R)-2a. 

Biotransformation 

Biotransformation spiked 
with pure (S)-2a 

Biotransformation 

Biotransformation spiked 
with pure (R)-2a 

 (R)-2a 

 (S)-2a 



4 

 

 

Figure S3. Overlay of enzymatic reaction sample and same sample spiked with pure (S)-2b. 

 

 

Figure S4. Overlay of enzymatic reaction sample and same sample spiked with pure (R)-2b. 

 

 (R)-2b 

Biotransformation 

Biotransformation spiked 
with pure (R)-2b 

 (S)-2b 

Biotransformation 

Biotransformation spiked 
with pure (S)-2b 



5 

 

 

Figure S5. Overlay of enzymatic reaction sample and same sample spiked with pure (R)-3. 

 

 

Figure S6. Overlay of enzymatic reaction sample already spiked with (R)-3 (dotted line from Fig. S5) and 

same sample spiked with pure (S)-3 (dotted line). 

 

 (R)-3 

Biotransformation 

Biotransformation 
spiked with pure (R)-3 

 (S)-3 

Biotransformation spiked with 
pure (R)-3 
Biotransformation spiked with 
pure (R)-3 and pure (S)-3  


