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Conformational Rigidity – important feature in 
biologically active compounds.

-CF3 analogues impart important biological activity
1) Increase electrophilicity and decrease 

nucleophilicity of neighbouring functional 
groups

2) Modifies lipophilicity
3) Increase metaboloc stability

Trifluoromethylated cyclopropane is considered to 
be a bioisostere of fluorinated tert-butyl group

Trifluoromethyl cyclopropane derivatives
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ML	=	FeCl
de	88-94%
ee 17-61% Synthesis	2006,	2006,	1701

Angew.	Chem.	Int.	Ed.	2011,	50,	1101
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Metal porphyrin catalysed cyclopropanations

6

X

EtOOC N2

catalyst
X

COOEt

Rh - cis
Fe - trans



Dishit	Jhaveri	@	Wipf group Current	Literature		5/6/2017

J.	Am.	Chem.	Soc.	1995,	117,	9194	– 9199
7



Dishit	Jhaveri	@	Wipf group Current	Literature		5/6/2017

J.	Am.	Chem.	Soc.	1995,	117,	9194	– 9199
8



Dishit	Jhaveri	@	Wipf group Current	Literature		5/6/2017

Engineered Myoglobin catalysts

de	97	- 99.9%
ee 96	- 99.9%
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Mb(H64V,V68A)
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Conclusions

1) Developed a biocatalytic strategy for the asymmetric synthesis of 
trifluoromethyl substituted cyclopropane.

2) Applicable to a number vinylarene substrates and give high enantio-
and diastereoselectivity.

3) Both enantiomers are accessible depending on the mutations of the 
myoglobin.

4) First study which demonstrates that a carbene other than α-diazoesters
can be used for biocatalytic carbene transfer.
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