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The asymmetric conjugate addition of organometallics to cyclopentenones is highly 
desirable.

1
 Many methodologies have been developed in recent years but fail to address the 

challenges of cyclopentenones.
2
 Our group demonstrated that the conjugate addition of 

alkylzirconocenes to cyclohexenone derivatives is advantageous.
3
 However, when applying 

the methodology conditions to cyclopentenones, the yield was poor (23%) and the ee 
dropped (to 75%). Feringa et al. reported

4
 the derivatisation of cyclopentene-3,5-dione 

monoacetal with diakylzinc reagents in moderate yield (40%) and high ee (90%).We decided 
to examine the hydrozirconation/asymmetric conjugate addition of alkenes to cyclopentene-
3,5-dione monoacetal. After extensive screening, we have demonstrated that functionalized, 
enantioenriched cyclopentanone derivatives can be successfully prepared in that way. Further 
studies are currently undergoing to apply this methodology to the synthesis of prostaglandins. 

R

 CuOTf, L*, Et2O,TMSCl
0 °C

Cp2ZrHCl, DCM

R'=Me, Ph

O

O O

R' R'

R

O

O O

R' R'

Up to 95% ee
Up to 69% yield

O

O
P N

L*
 

(1) (a) Brown, M. K.; Hoveyda, A. H. J. Am. Chem. Soc. 2008, 130, 12904 (b) Jansen, D. J.; 
Shenvi, R. A. J. Am. Chem. Soc. 2013, 135, 1209. (2) (a) Harutyunyan, S. R.; den Hartog, T.; 
Geurts, K.; Minnaard, A. J.; Feringa, B. L. Chem. Rev. 2008, 108, 2824. (3) Maksymowicz, R. 
M.; Roth, P. M. C.; Fletcher, S. P. Nat. Chem. 2012, 4, 649. (4) (a) Arnold, L. A.; Naasz, R.; 
Minnaard, A. J.; Feringa, B. L. J. Am. Chem. Soc. 2001, 123, 5841. 

 


