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Please provide the reasonable reaction mechanisms and explain the stereoselectivities.

2019/4/13 Takumi Fukuda
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Problem Session (4) Answer 2019/4/13 Takumi Fukuda

1-1. Reaction mechanism
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(1)

Hart, J. D.; Burchill, L.; Day, A. J.; Newton, C. G.; Sumby, C. J.; Haung, D. M.; George, J. H. Angew. Chem. Int.

Ed. 2019, 58, 2791.

Topic: Recent total syntheses
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1-2. Discussion

1-2-1. Stereoselectivity of 5-exo-trig cyclization (Discussion 1)
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1-2-2. Stereoselectivity of 1,2-dioxane formation (Discussion 2)
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2-1. Reaction mechanism

(2)
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Branstatter, M; Freis, M.; Huwyler, N.; Carreira, E. M. Angew. Chem. Int. Ed. 2019, 58, 2490.
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2-2. Discussion

2-2-1. 1,3-acyl migration vs. 1,2-acyl migration (Discussion 1)

(1) 1,2-acyl migration and sequential 1,2-acyl migration (formal 1,3-acyl migration)
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1,3-acyl migration product 2-6 can be formed from 1,2-acyl migration product 2-9 via additional 1,2-acyl

migration.

Both 1,2-acyl migration and 1,3-acyl migration were considered as reversible reaction. (Correa, A.; Marion,

N.; Fensterbank, L.; Malacria, M.; Nolan, S. P.; Cavallo, L. Angew. Chem. Int. Ed. 2008, 47, 718. see

Appendix)
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migration only occured in this case. For the same reason, sequential 1,2-acyl migration did not occur.

2-9

H

O

LnAuIII

O
Me

OBz
O

rac-2-10

H

O

OBz
O

O
Me

LnAuI

1,2-acyl
migration

2-6
H

O

OBzOAc

•

Me

H

ent-2-6
H

O

OBzOAc

•

H

Me

loss of chirality

-LnAuI



7

2-2-2. metalla Nazarov cyclization (Discussion 2)

(1) 1-cordinated bent allene

Gandon, V.; Lemiere, G.; Hours, A.; Fensterbank, L.; Malacria, M. Angew. Chem. Int. Ed. 2008, 47, 7534.

Various coordination modes of allenes are known.
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The orbital interactions between the unfilled 5p orbital of AuI and

the * orbitals of allene and the occupied 5d orbital of AuI and the

orbitals of allene exsist. (Chenier, J. H. B.; Howard, J. A.; Mile,

B. J. Am. Chem. Soc. 1985, 107, 4190.)

Mauleon, P.; Krinsky, J. L.; Toste, F. D. J. Am. Chem. Soc. 2009, 131, 4513.

The isotope labelling study conducted by Toste's group support 1,3-acyl migration route.
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Malacria's group calculated the energies of 2-cordinated complex 2-14-I and 1-cordinated bent allene 2-14-II''

and 2-14-II''' and found that 2-14-II'' was more stable.

Therefore, Nazarov cyclization via 1-cordinated bent allene II'' was proposed, but the cyclization might occur

from chiral 2-cordinated complex I and I'.

Gandon, V.; Lemiere, G.; Hours, A.; Fensterbank, L.; Malacria, M. Angew. Chem. Int. Ed. 2008, 47, 7534.
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3-1. Reaction mechanism

(3)
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Branstatter, M; Freis, M.; Huwyler, N.; Carreira, E. M. Angew. Chem. Int. Ed. 2019, 58, 2490.
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Appendix

Correa, A.; Marion, N.; Fensterbank, L.; Malacria, M.; Nolan, S. P.; Cavallo, L. Angew. Chem. Int. Ed.
2008, 47, 718.


