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Mutants of P450-BM3 evolved by directed evolution are 

excellent catalysts in the CH-activating oxidative 

hydroxylation of 1-tetralone derivatives and of indanone, 

with unusually high regio- and enantioselectivity being 

observed. Similar results were achieved in the oxidative 

hydroxylation of tetralin and indane. The products are useful 

building blocks in the synthesis of a number of biologically 

active compounds. 

 
Scheme 1 P450-catalysed oxidative hydroxylation of 1-tetralones (1a-c) and 1-

indanone (3).  
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Table 1 P450-BM3 catalysed oxidative hydroxylation of ketones 1a-c and 3 with formation of (S)-2a-c and 4.a 

Entry Substrate P450-BM3 Product %-Regio. %-Enantio. TOFb [min-1] %-Conv.b,c 

1 1a WT 2a 99 33, (S) 1.9 86 
2 1a A328F 2a 98 99, (S) 3.8 >99 

3 1a A328K 2a 99 96, (S) -d 56 

4 1a A328R 2a 99 88, (S) -  59 
5 1a A328Y 2a 99 97, (S) -  39  

6 1b WT 2b 97  82, (R)e 2.2 86 

7 1b A328F 2b 48 95, (R) 1.3 64 
8 1b A328P 2b 85 94, (R) - 71 

c 1c WT 2c 91   1, (S)e 6.2 88 

10 1c A328F 2c 50 99, (S) 3.0 75 
11 1c A328I 2c 84 86, (S) -  92 

12 3 WT 4 98 76, (S) 0.9 47 

13 3 A328F 4 98 89, (S) 1.9 96 
14 3 A328K 4 95 93, (S) - 37 

15 3 A328R 4 98 96, (S) 0.2 45 

a Values were obtained by averaging at least three independent experiments performed with resting cells at 5 mM. b TOF and conversions were calculated for 
WT and the best mutants. c Conversion calculated after 20 h. d Not determined. e Absolute configuration assigned after NMR analysis of derivatized alcohols 

2b-c with Mosher chloride and also comparison of the optical rotation signs of 2b-c with the optical rotation sign of 2a.  

 
Scheme 2 CH-activating oxidative hydroxylation of indane (5a) and tetralin (5b). 

Table 2 P450-BM3 catalysed oxidative hydroxylation of tetralin (5a) and indane (5b).a 

Entry Substrate P450-BM3 Product %-Regio. %-Enantio. TOFb [min-1] %-Conv.b,c 

1 5a WT 6a >95 <1, (S) 14.9 >99 

2 5a A328F 6a >95 83, (S) 6.1 >99 d 
3 5a A328K 6a >95 68, (S) -  83 

4 5a A328R 6a >95 78, (S) -  59 

5 5a A328Y 6a 90  61, (S) -  67 
6 5b WT 6b 92 56, (S) 4.9 >98 

7 5b A328F 6b 90 99, (S) 13.9 >99 d 

8 5b A328K 6b 97 98, (S) -  >99 
9 5b A328R 6b 98 98, (S) -  >99 

10 5b A328Y 6b 97 97, (S) -  >99 

a Values were obtained by averaging at least three independent experiments performed with resting cells at 5 mM. b TOF and conversions were calculated for 

WT and the best mutants. c Conversion calculated after 20 h. d Reactions reached total conversion after 1 h. 
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Fig. 1 Structure obtained from an unrestrained molecular dynamics simulation of 

1-tetralone (1a) in WT P450-BM3 (after 34,940 ps). The O-H distance between 

the ferryl oxygen of Compound I and the pro-S hydrogen attached to C4 of 

1-tetralone is highlighted by the blue dashed line. The F87 and A328 residues are 

also highlighted in yellow stick form. 
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