Problem Session (4) 2020/06/27 Yun-wei Xue
Topic: Total synthesis of salinosporamide A

0. Introduction
0.1 Structures
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* Salinosporamide B, D - K also exist in structures similar to salinosporamide A (0-1).
For details please check: Gulder, T. A.; Moore, B. S. Angew. Chem. Int. Ed. 2010, 49, 9346.

0.2 Isolation

from obligate marine bacteria Salinispora tropica and Salinispora arenicola
Fenical, W. et al. Angew. Chem. Int. Ed. 2003, 42, 355.

0.3 Biological activity

salinosporamide A (0-1): potent proteasome inhibitor, about 35 times more potent than omuralide (0-3).

0.4 Structural properties

+[3,2,0]-bicyclic core containing five contiguous stereocenters.
+High concentration of both electrophilic and nucleophilic functional groups.

0.5 Total syntheses
asymmetric syntheses:

Corey, E. J. et al. J. Am. Chem. Soc. 2004, 126, 6230.

Corey, E. J. et al. Org. Lett. 2005, 7, 2699.

Endo, A.; Danishefsky, S. J. J. Am. Chem. Soc. 2005, 127, 8298.
Potts, B. C. M. et al. Org. Lett. 2007, 9, 2289.

Hatakeyama, S. et al. Angew. Chem. Int. Ed. 2008, 47, 6244.
Omura, S. et al. Org. Lett. 2008, 10, 4239.

Kanoh, N. et al. Heterocycles 2010, 81, 2239.

Romo, D. et al. Chem. Commun. 2010, 46, 4803.

Fukuyama, T. et al. Org. Lett. 2011, 13, 3028.

Romo, D. et al. J. Org. Chem. 2011, 76, 2.

Marx, L. B.; Burton, J. W. Chem. Eur. J. 2018, 24, 6747. (Problem 2)
Borhan, B. et al. Angew. Chem. Int. Ed. 2019, 58, 10110. (Problem 1)

racemic syntheses:
I. A. S. Walters et al. Org. Biomol. Chem. 2006, 4, 2845.
D. Romo et al. Org. Lett. 2007, 9, 2143.
I. A. Walters et al. Org. Biomol. Chem. 2008, 6, 2782.



1.1 Reaction and mechanism

1. NaH (2.0 eq.), Me3SOI (2.0 eq.), DMSO, r.t. >_\
2. 05, DCM, -78 °C, then DMS (5.0 eq.) N
LS OH 3 MgBr, (3.0 eq.), Et,0, 0°C, dr> 99:1, 86% (3 steps) ﬁo
4.A (1.1 eq.), AIBN (0.15 eq.), toluene, 110 °C, dr 75:25, 75% 1BSO /- ™
TBSO 5. Mg (5.0 eq.), MeOH, sonication, rt, 90% OH <
6. NaH (2.1 eq.), DMF, 0 °C, then B (1.05 eq.), 89% N\
11 7. KN(TMS), (3.0 eq.), toluene, - 40 to - 20 °C, 75% 1-2
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2.1 Reaction and mechanism

1.C (1.2 eq.), T3P (1.6 eq.), pyridine (5.0 eq.), EtOAc, - 40 °C to - 10 °C, 72%
2. Mn(OAc)3*2H50 (3.0 eq.), Cu(BF4), (0.3 eq.), MeCN: H,O = 9:1, 100 °C, dr 9:1, 71%
o 3. PhSeNa (1.2 eq.), 18-Crown-6 (0.2 eq.), THF, 0 °C to rt
4. (COCI), (5.0 eq.), DMF, rt o. H B
HO o then LIAIH(Ot-Bu), (6.7 eq.), -78 °C to rt, 81% (2 steps) > N ,COZéH“
CO,t-Bu 5. NaHCO3 (5.0 eq.), NalOy4 (5.0 eq.), THF: MeOH: H,O = 1:1: 1, rt i
2.1 then CHCI3, 70 C, quant.
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*For more about the mechanisms about other condensing agents, please refer to 140920 _PS_Kuranaga.
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2.2 Discussion 1 (oxidative radical cyclization) Mn"'(OAc)3
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