
2 0 1 3  ©  T H I E M E  S T U T T G A R T  •  N E W  Y O R K 65

T .  K .  H Y S T E R ,  L .  KN Ö R R ,  T .  R .  WA R D , *  T .  R O V I S *  ( C O L O R AD O  ST A T E  U NI V E R S I T Y,  FO R T  

C O L L I N S ,  U SA  A N D  U N I V E R S I T Y  O F  B A S E L ,  S W I T Z E R L A N D)
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Artificial Rh(III)–Metalloenzyme-Catalyzed 
Asymmetric C–H Activation

Significance: A highly active, artificial rhodium(III) 
metalloenzyme that catalyzes an asymmetric syn-
thesis of dihydroisoquinolones through C–H acti-
vation is reported. A biotinylated rhodium(III) com-
plex is successfully incorporated into streptavidin. 
With active-site mutagenesis, the engineered en-
zyme displayed up to 100-fold reaction rate in-
crease compared to the activity of the unbound 
rhodium complex.

Comment: As Cp is the only permanently bound 
ligand on rhodium in the catalytic cycle, it has 
been difficult to render this reaction enantioselec-
tive until recently. This report provides an alterna-
tive solution for this problem. Based on the con-
certed metalation–deprotonation mechanism, the 
authors used docking modeling and introduced a 
basic carboxylate moiety in the active site. With ki-
netic isotope effect experiments, the importance 
of this mutation in accelerating the catalysis is 
demonstrated.

[RhCp*biotinCl2]2 (2 mol%)
S112Y-K121E Sav Mutant (0.66 mol%)

MOPS buffer–MeOH (4:1)
23 °C, 72 h

(0.01 mmol scale) 5 examples
30–95% yield

rr from to 10:1 to 32:1
er from 56:44 to 93:7

R1 = H, Br, NO2

R2 = Alk, O-alkyl

Selected examples:

64% yield
rr = 14:1

er = 88:12

95% yield
rr = 10:1

er = 56:44

80% yield
rr = 22:1

er = 89:11
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Streptavidin with engineered carboxylate mutation:
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