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•Brief introduction of C19-diterpenoid alkaloids
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Wiesner (talatisamine: J. Am. Chem. Soc. 1974, 96, 4990. chasmanine: Can. J. Chem. 1976, 54, 1039.

13-desoxydelphonine: Pure Appl. Chem. 1979, 51, 689.)

Gin (J. Am. Chem. Soc. 2013, 135, 14313.)

Sarpong (Nature 2015, 528, 493.)

Fukuyama (Org. Lett. 2016, 18, 2359.)

Inoue (Angew. Chem., Int. Ed. 2020, 59, 479.)
Reisman (ACS Cent. Sci. 2021, 7, 1311.)

Wang, F.-P.; Chen, Q.-H.; Liu, X.-Y. Nat. Prod. Rep. 2010, 27, 529.
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C7,8,9,10,11,17 should be chair.
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(1) Please explain the reasonable reaction mechanisms.

Chen, Q.-F.; Wang, F.-P.; Liu, X. Y. Chem. Eur. J. 2015, 21, 8946.

+ H+
± H+

- AcOH

•Answer

1. 10% H2SO4, reflux, 74%
2. MsCl (3.1 eq.), pyridine, 50 °C, 80%
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Discussion for pinacol rearrangemet

possibility of other bond migration or fragmentation
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Kamakura, D.; Todoroki, H.; Urabe, D.; Hagiwara, K.; Inoue, M. Angew. Chem., Int. Ed. 2020, 59, 479.

Edwards, O. E. Chem. Commun. (London) 1965, 318.

Wiesner, K.; Tsai, T. Y. R.; Huber, K.; Bolton, S. E.; Vlahov, R. J. Am. Chem. Soc. 1974, 96, 4990.
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(2) Please explain the reasonable reaction mechanisms from 2-1 to 2-2 and 2-3 to 2-4.

Zou, C.-L.; Cai, L.; Ji, H.; Xie, G.-B.; Wang, F.-P.; Jian, X.-X.; Song, L.;

Liu, X.-Y.; Chen, D.-L.; Chen, Q.-H. Tetragedron 2008, 64, 7594.

•Answer

1. 5% NaOH in MeOH (15 eq.)
reflux, 88%

2. MeI (8.8 eq.), NaH (13.2 eq.), rt, 80%
3. O3, CH2Cl2, -78 °C then Me2S, rt
then evaporation
then Na2SO3, H2O, THF, 70%

4. MeI (3.0 eq.), NaH (10 eq.), rt, 80%
5. B2H6 (4.0 eq.), THF, reflux, 78%
diastereomeric ratio is not mentioned

6. SOCl2 (2.0 eq.), pyridine, rt
7. MeOH/H2O (9/1), reflux, 84%
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Discussion

Aldol reaction and hemiacetal (lactol) formation is reversible reaction.

In this time, thermodynamically stable compound 2-14 was obtained via kinetically favorable intermediates.
3 points are discussed below:

1. face selectivity of C8-aldehyde in the aldol reaction (C9-stereoselectivity)

2. stereo- and face selectivity of enolate in the aldol reaction (C12-stereoselectivity)

3. face selectivity of C13-aldehyde (C14-stereoselectivity)
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1. face selectivity of C8-aldehyde in the aldol reaction (C9-stereoselectivity)

Considering the steric repulsion, the distance between red-colored oxygen atoms in 2-11b and 2-11a is

almost the same.

The reaction would proceed from 2-11a due to the formation of lactol (2-14) as a driving force.

2. stereo- and face selectivity of enolate in the aldol reaction (C12-stereoselectivity)
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