
Topic: Tandem cyclization
Please provide the reaction mechanism and stereochemistry

1.

1) Na2CO3 (5.0 eq)
    MeOH, 0 ºC to 40 ºC;
    Pd/CaCO3 (0.11 eq), H2 (1 atm), rt;
    Na2CO3 (2.0 eq), 35 ºC, 70%, E/Z = 10 : 1

2) (CF3SO2)2NH (6.0 eq), (CH2Cl)2, 0 ºC;
    NaHCO3 (6.0 eq), NaBH4 (10 eq)
    THF/H2O (4/1), 70 ºC, 61%, dr = 3 : 7
3) DMP (2.0 eq), CH2Cl2, rt;
    (+)-CSA (1.0 eq), THF/H2O (4/1), rt, 89%
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1) Mg (6.9 eq)
    MeOH, 0 ºC, 85%
2) (COCl)2 (2.1 eq), DMSO (4.0 eq)
    CH2Cl2, –78 ºC;
    Et3N (8.0 eq), –78 to 0 ºC;
    (MeO)3CH (8.6 eq), PPTS (2.0 eq)
    MeOH, reflux, 59%

3) SmI2a)

    THF, 0 to 21 ºC, 95%
4) NaI (9.3 eq), TMSCl (5.3 eq)
    CH3CN, 21 ºC, 43%
5) HCHO (2.0 eq)b), NaBH3CN (1.6 eq)
    MeOH/CH2Cl2 (4/1), 21 ºC, 57%
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DMP: Dess-Martin Periodinane
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a) SmI2 was prepared from Sm chips (5.8 eq) and (CH2I)2 (3.1 eq)
b) HCHO: 37 wt% in H2O
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Problem 1 Total synthesis of Tronocarpine
1-1. reaction mechanism
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1) Na2CO3 (5.0 eq)
    MeOH, 0 ºC to 40 ºC;
    Pd/CaCO3 (0.11 eq), H2 (1 atm), rt;
    Na2CO3 (2.0 eq), 35 ºC, 70%, E/Z = 10 : 1

2) (CF3SO2)2NH (6.0 eq), (CH2Cl)2, 0 ºC;
    NaHCO3 (6.0 eq), NaBH4 (10 eq)
    THF/H2O (4/1), 70 ºC, 61%, dr = 3 : 7
3) DMP (2.0 eq), CH2Cl2, rt;
    (+)-CSA (1.0 eq), THF/H2O (4/1), rt, 89%
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Nakayama, A.; Nakamura, T.; Zaima, T.; Fujimoto, S.; Karanjit, S.; Namba, K. Angew. Chem. Int. Ed. 2021, 60, 635
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pKa (DMSO)
indole amine: 20.95
PhCH2CO2t-Bu: 23.6

Aldole reaction was faster than lactamization inspite of lower pKa of indole amine.
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Dehydration was proceeded by 
π-σ* orbital interaction, 
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1-2. Discussion
1-2-1. equilibrium of aldole and retro-aldole reaciton (Discussion 1)
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• Both E and Z were obtained in 1-6-b because of small 1,3-allylic strain than 1-6-a
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1-2-2. epimilization (Discussion 2)
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1) Mg (6.9 eq)
    MeOH, 0 ºC, 85%
2) (COCl)2 (2.1 eq), DMSO (4.0 eq)
    CH2Cl2, –78 ºC;
    Et3N (8.0 eq), –78 to 0 ºC;
    (MeO)3CH (8.6 eq), PPTS (2.0 eq)
    MeOH, reflux, 59%

3) SmI2a)

    THF, 0 to 21 ºC, 95%
4) NaI (9.3 eq), TMSCl (5.3 eq)
    CH3CN, 21 ºC, 43%
5) HCHO (2.0 eq)b), NaBH3CN (1.6 eq)
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2-2-2. Cyclization (Discussion 4)
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reaction point is near
because of rigid constructioin

TS-2-28

10


