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Catellani reaction 1) 2) 3)

1) Catellani, M.; Frignani, F.; Rangoni, A.; Angew. Chem. Int. Ed. 1997, 36, 119.
2) 181027_LS_Haruka_Fujino  3) 121112_LS_Shunichiro_Katoh
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Application for Total synthesis 1)

1) Weinstabl, H.; Suhartono, M.; Qureshi, Z.; Lautens, M. Angew. Chem. Int. Ed. 2013, 52, 5305.
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Background and Problematic point 1)

1) Wang, J.; Dong, Z.; Yang, C.; Dong. G. Nat. Chem. 2019, 11, 1106.
2) Khana, A.; Premachandra, I.; Sung, P.; Vranken, D. Org. Lett. 2013, 12, 3158.
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NBE effect for the alkeyl Catellani reaction (1) 1)

N1 N2 N3 N4 N5 N6 N7

A B C

1) Wang, J.; Dong, Z.; Yang, C.; Dong. G. Nat. Chem. 2019, 11, 1106.
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NBE effect for the alkeyl Catellani reaction (2) 1)

1) Wang, J.; Dong, Z.; Yang, C.; Dong. G. Nat. Chem. 2019, 11, 1106.
2) Li, R.; Dong, G. J. Am. Chem. Soc. 2020, 142, 17859. 
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Proposed reaction mechanism

1) Wang, J.; Dong, Z.; Yang, C.; Dong. G. Nat. Chem. 2019, 11, 1106.
2) Li, R.; Dong, G. J. Am. Chem. Soc. 2020, 142, 17859.
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Substrate scope (Olefin)

1) Wang, J.; Dong, Z.; Yang, C.; Dong. G. Nat. Chem. 2019, 11, 1106.
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Substrate scope (Alkyl iodide)

1) Wang, J.; Dong, Z.; Yang, C.; Dong. G. Nat. Chem. 2019, 11, 1106.
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Current 1,2-carbonyl transpositions
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1) Kane, V.; Singh, V.; Martin, A.; Doyle, D. Tetrahedron. 1983, 39, 345.
2) Wu, Z.; Xu, X.; Wang, J.; Dong, Z.; Dong. G. Science. 2021, 374, 734.
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Control experiment

1) Wu, Z.; Xu, X.; Wang, J.; Dong, Z.; Dong. G. Science. 2021, 374, 734.
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Optimization of NBE
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1) Wu, Z.; Xu, X.; Wang, J.; Dong, Z.; Dong. G. Science. 2021, 374, 734.
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Optimization of bifunctional reagent

1) Wu, Z.; Xu, X.; Wang, J.; Dong, Z.; Dong. G. Science. 2021, 374, 734.
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Reaction mechanism (My propasal)
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Substrate scope (Conjugate olefin)
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1) Wu, Z.; Xu, X.; Wang, J.; Dong, Z.; Dong. G. Science. 2021, 374, 734.
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Substrate scope (Non-Conjugate olefin)
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1) Wu, Z.; Xu, X.; Wang, J.; Dong, Z.; Dong. G. Science. 2021, 374, 734.
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β to α migration protocol
O
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Inverse regioselectivity

TMSO Me

EtO2C CO2Et
+

TMSO Me

CO2Et
CO2Et

O Me

CO2Et
CO2Et

CsF, K2CO3
Comins’ reagent

81%

95%

TfO Me

CO2Et
CO2Et

Me

CO2Et
CO2EtOthis method

60%

single isomer
H

N

Cl

NTf2

Comins reagent

1) Wu, Z.; Xu, X.; Wang, J.; Dong, Z.; Dong. G. Science. 2021, 374, 734.
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Application for natural products
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1) Wu, Z.; Xu, X.; Wang, J.; Dong, Z.; Dong. G. Science. 2021, 374, 734.
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Summary

1) Wang, J.; Dong, Z.; Yang, C.; Dong. G. Nat. Chem. 2019, 11, 1106.
2) Wu, Z.; Xu, X.; Wang, J.; Dong, Z.; Dong. G. Science. 2021, 374, 734.
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Appendix / Pd (Ⅳ) complex
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1) Vicente, J.; Arcas, A.; Julia-Hernandez, F.; Bautista, D. Angew. Chem. Int. Ed. 2011, 50, 6896.
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Reaction mechanism (transmetalation pathway)
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1) Della Ca, N.; Fontana, M.; Motti, F.; Catellani, M. Acc. Chem. Res. 2016, 49, 1389.
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Reaction mechanism study

Steric replusion between NBE and aryl-Me in TS (Ⅵ-Ⅶ) I is larger than TS (Ⅵ-Ⅶ) d. 

1) Maestri, G.; Motti, E.; Della Ca, N.; Malacria, M.; Derat, E. Catellani, M. J. Am. Chem. Soc. 2011, 133, 8574.
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1) Wu, Z.; Xu, X.; Wang, J.; Dong, Z.; Dong. G. Science. 2021, 374, 734.
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Deuterium-labeling study of hydrogen source
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1) Dong, Z.; Dong, G. J. Am. Chem. Soc. 2013, 135, 18350.
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1) Wu, Z.; Xu, X.; Wang, J.; Dong, Z.; Dong. G. Science. 2021, 374, 734.
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Proposed reaction mechanism (β to α migration)
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1) Wu, Z.; Xu, X.; Wang, J.; Dong, Z.; Dong. G. Science. 2021, 374, 734.
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Stepwise path (hydride shift)
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1) Wu, Z.; Xu, X.; Wang, J.; Dong, Z.; Dong. G. Science. 2021, 374, 734.
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Difference between R3 and R5
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electron donacity of olefin : conjugate olefin <  non-conjugate olefin

electron donacity of amine : piperidine > morpholine

δ‒
conjugate non-conjugate

1) Wu, Z.; Xu, X.; Wang, J.; Dong, Z.; Dong. G. Science. 2021, 374, 734.
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Total synthesis of Cascarilone

O

H

CN
O

H

CN

PhS

MsO

H

CN

PhS
H

CN

PhS

H

CN

O

LDA, THF;

(PhS)2, HMPA
–78 ºC

1) NaBH4
    EtOH/THF

2) MsCl, Et3N

t-BuOK

THF

TiCl4, AcOH; 

H2O

H
O O

cascarilone5 steps needed for 1,2-carbonyl transposition

1) Wu, Z.; Xu, X.; Wang, J.; Dong, Z.; Dong. G. Science. 2021, 374, 734.
2) Lio, H.; Matumoto, Y.; Shimokata, K.; Shibata, K.; Tokoroyama, T. J. Chem. Soc. Perkin Trans. 1989, 1, 1360.


