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Memory of chirality in radical chemistry

Definitions of memory of chiralityDefinitions of  memory of chirality

> Central chirality at a carbon alpha to a carbonyl group is preserved as 
transient axial chirality of the intermediate enolate and is then regenerated 
as central chirality in the reaction product (memory of chirality).1

Th hi lit f th t ti t i l i d i ti i t di t> The chirality of the starting material is preserved in a reactive intermediate 
for a limited time.2

> The chirality of a starting material having a chiral sp3-carbon is preserved in 
th ti d t th h th ti d t th hi l bthe reaction product even though the reaction proceeds at the chiral carbon 
as a reaction center through reactive intermediates such as carbanion, 
singlet monoradicals, biradicals, or carbenium ions.3

1 Kawabata, T.; Yahiro, K.; Fuji, K. J. Am. Chem. Soc. 1991,113, 9694.
2 Fuji, K.; Kawabata, T. Chem.–Eur. J. 1998, 4, 373.
3 Wanyoike, G. N.; Onomura, O.; Maki, T.; Matsumura, Y. Org. Lett. 2002, 4, 1875.
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Types of ChiralityTypes of Chirality

> Dynamic chirality is not a sufficient condition for MOC since the 
i t di t h t b f d ti l ti lintermediate has to be formed enantioselectively.

1 Fuji, K.; Kawabata, T. Chem.–Eur. J. 1998, 4, 373.
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Memory of chirality in radical chemistry

Requirements for memory of chiralityRequirements for memory of chirality

1> The three requirements for memory of chirality are:1

1 Zhao, H.; Hsu, D.C.; Carlier, P.R. Synthesis 2005, 1, 1.

25. October 2012 5



Memory of chirality in radical chemistry

Memory of chirality in enolate chemistryMemory of chirality in enolate chemistry

> Seebach, D.; Wasmuth, D. Angew. Chem. 1981, 93, 1007.
Zh H H D C C li P R S th i 2005 1 1
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> Zhao, H.; Hsu, D. C.; Carlier, P.R. Synthesis 2005,1, 1.
V h S t l J Ch S P ki T 1 1993 1761
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Memory of chirality in complex chemistryMemory of chirality in complex chemistry

> Schmalz, H.-G.; Koning, C.B.S.; Bernicke, D.; Siegel, S.; Pfletschinger, A. Angew. Chem. Int. Ed. 
1999 38 1620
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Retentive radical trapping controlled by aRetentive radical trapping controlled by a 
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Memory of chirality involving carbocationMemory of chirality involving carbocation
intermediates
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ConclusionConclusion

> Memory of chirality is an emerging strategy for enantioselective synthesis

> To date, most MOC experiments were carried out in enolate chemistry, but 
MOC is also performed in radical chemistry and with involvement of 
carbocations as reactive intermediates.

> Three conditions have to be fulfilled for MOC:
> The chiral starting material must be transformed in a conformationally chiral 

intermediate
> The intermediate must not racemize during the timescale of the reaction
> The reaction from the reactive intermediate has to work with a high ee.
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