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‘Chiral at Metal’ Complex Mediates Asymmetric‘Chiral at Metal’ Complex Mediates Asymmetric
Formation of 2Formation of 2HH-Azirines-Azirines

Enantioselective conversion of isoxazoles into chiral 2H-azirines:

Synthesis of 'chiral' cobalt complexes:

N
N N

N

N

Co

N

NMesN

Br

Me

Ar

R

(PF6)2

N
N N

N

N

Co

N

NMesN

O

Me

Ar

R

(PF6)2

O

OMePh

R

Ar

Me

O

NMesN

N
Co

N

N

N N
N

OMe

O

Ph

(PF6)2

N
N N

N

N

Co

N

NMesN

N

Me

Ar

R

(BArF)2 
PF6

a, b c

Conditions:

a.

Ph CO2H

OMe MeCN–EtOH (3:1)
K2CO3, 70 ˚C

b. NaBArF, chromatographic 
separation (28–36% of each 
enantiomer)

c. NH4PF6, MeCN, 70 ˚C

82–86%

��CoCat1-3

��CoCat3 (optimal catalyst):

Mes = mesityl, R = CF3
BArF = (tetrakis(3,5-

bis(trifluoromethyl)phenyl)borate

Ar =

Processed 
through 

conditions c 

to provide 
opposite 
catalyst

enantiomers

O
N

OMe

Ph

��CoCat3 (6 mol%) N

Ph
CO2Me

NaBArF (0.1 equiv)
CH2Cl2, –60 ˚C, h�

Other examples:
N
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N
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CO2Me
MeO

78%, 91% ee 76% yield, 97% ee62% yield, 90% ee

Signif icance:Signif icance: Cobalt represents an attractive

alternative to precious metals for the development

of new catalytic reactions based on its abundant

nature as well as the ability to access a range of

oxidation states. Asymmetric homogeneous cataly-

sis typically involves the utilization of chiral ligands

such as diphosphines, N-heterocyclic carbenes to

set the chiral environment around the metal. The

current report describes the design and utilization

of a series of cobalt complexes that comprise only

achiral ligands though can mediate the enantio-

selective conversion of isoxazoles to 2H-azirines

under photocatalyzed conditions owing to the

stereogenic metal center.

Comment:Comment: The racemic complexes were synthe-

sized through standard coordination chemistry

starting from CoBr2 with subsequent reaction with

the tridentate and bidentate ligands. Resolution was

achieved through chromatographic separation of

the diastereomers derived from the reaction with

(S)-methoxyphenylacetic acid. The final complexes

were formed after reaction with acetonitrile and

proved to be thermally stable though could be

activated upon exposure to light through dissocia-

tion of the MeCN ligand revealing the reactive

stereogenic Co(II) center. Key to the success of

the enantioselective formation of the desired 2H-

azirines was judicious selection of sterically bulky

substituents on the pincer ligand, and mechanistic

studies highlighted the importance of the BARF

additive in promoting the photodissociation to form

the active catalyst.
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