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Conjugate Addition of Indole Derivative
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1 AIBN, n-Bu3;SnH, toluene, 80 °C 8%
2 Et;B, O,, n-Bu;SnH, THF, 22 °C 13%
3 [Ru(bpy)3]Cl,-6H,0, Et3N, blue LED, DMF, 22 °C 11%
4 [Ir(bpy),(dtbbpy)]PFg, EtsN, blue LED, DMF, 22 °C 90%

87% (d.r. = 2.2:1) 81% 73% (d.r. = 5.8:1)
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Eu(fod);-catalyzed Indole Conjugate Addition
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X = OMe (87%)
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Xiong, X.; Zhang, D.; Li, J.; Sun, Y.; Zhou, S.; Yang, M.; Shao, H.; Li, A. Chem. Asian J. 2015, 10, 869.



Contents

2. Total synthesis of aspidodasycarpine, lonicerine
and lanciferine (2016)



aspidodasycarpine, lonicerine, lanciferine
Akuammiline Indole Alkaloids
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4Garg, N. K. et al. J. Am. Chem. Soc. 2011, 133, 8877. bZhu, J. et al. Angew. Chem. Int. Ed. 2014, 53, 1818.
°Ma, D. et al. Angew. Chem. Int. Ed. 2014, 53, 1814. dGarg, N. K. etal. J. Am. Chem. Soc. 2014, 1%6, 4504.



Retrosynthesis of Aspidodasicarpine
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Li, Y.: Zhu, S.: Li, J.: Li. A. J. Am. Chem. Soc. 2016, 138, 3982.
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Construction of bridge tetracycle
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Studies of Toste-type Cyclization
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25 mol% of [Au], MeOH/toluene (1/10), 3 h.
b3 mol% of [Au], 10 mol% of pyrimidine, i-PrOH/CH,CI, (7/100), 3d.

Li,Y.: Zhu, S.: Li, J.: Li. A. J. Am. Chem. Soc. 2016. 138, 3982.



Construction of C16-quarternary Carbon
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Synthesis of the lactol
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Synthesis of the lactol
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Divergent Synthesis from Common lactol
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Completion of the Synthesis of aspidodasycarpine
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Completion of the Synthesis

of lonicerine
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Formation of the Epoxide
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(X-ray crystallographic analysis)

Li.Y.: Zhu, S.: Li, J.: Li. A. J. Am. Chem. Soc. 2016. 138, 3982.



Completion of the Synthesis of lanciferine

1) Na naphthalenide
2) O, H,, Pd/C,
50% (2 steps)

cinnamic anhydride

DMAP, pyridine
79%

lanciferine (proposed)

Ang Li et al. synthesized lanciferine (proposed), but
"H NMR chemical shift of C18 methyl drastically differed from reported (A5 = 0.2).
(Lewin, G.; Kunesch, N.; Posson, J. J. Indian Chem. Soc. 1978, 55, 1096.)

Li, Y.; Zhu, S.; Li, J.; Li, A. J. Am. Chem. Soc. 2016, ‘138, 3982.
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(2017, main)



longeracinphyllin A
____Daphniphyllum alkaloids
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LI, 2013 LI, 2017¢€

Yokoshima & Fukuyama, 2016°
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Heathcock, 1995¢

@Hethcock, C. H. et al. J. Am. Chem. Soc. 1989, 111, 1530.

bCarreira, E. M. et al. Angew. Chem. Int. Ed. 2011, 50, 11501.

“Hethcock, C. H. et al. J. Org. Chem. 1995, 60, 1120. 9i, A. et al. Nat. Chem. 2013, 5, 679.
®Yokoshima, S.; Fukuyama, T. et al. Angew. Chem. Int. Ed. 2016, 55, 6067.

°Li, A. et al. DOI: 10.1021/jacs.7b09186
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Retrosynthesis analysis of longeracinphyllin A
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Li, J.; Zhang, W.: Zhangm F.; Li, A. DOI: 10.1021/jacs.7b09186



Studies of Toste-type Cyclization
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Preparation of Tetracyclic Intermediate
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Functionalization of the seven-membered ring
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Li, J.: Zhang, W.: Zhangm F.: Li, A. DOI: 10.1021/jacs.7b09186



Studies of Phosphine Promoters for

[3+2] Cycloaddition
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Li, J.; Zhang, W.: Zhangm F.; Li, A. DOI: 10.1021/jacs.7b09186



Construction of Hexacyclic-ring System
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Li, J.; Zhang, W.; Zhangm F.; Li, A. DOI: 10.1021/ja0239.7b09186



Completion of the Synthesis of longeracinphyllin A

Lawesson's reagent
1,2-dichlorobenzene
170 °C

Silica gel
air, 67%

Raney Ni
EtOH, 90%

longeracinphyllin A

Li, J.; Zhang, W.; Zhangm F_; Li, A. DOI: 10.1021/jacs.7b09186
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Direcred Homogeneous Hydrogenation

o)
Y 4
\‘\\ '.'
Rh-’
[Rh(cod)CI],
PPh,, AgBF,,

H,, CH,Cl,, 98%

CO,Me

34



Oxidation of seven-membered ring




[3+2] stepwise mechanism

phosphine-catalized [3+2] reaction is generally known stepwise mechanism.
- In the first step, necleophile attacks to less hindered carbon from convex face.
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Y
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[4+2] Concerted mechanism

-the dienophile reacts from concave face, because of the steric repulsion between
phosphine legand and highlighted H and/or Me?




Mechanism of the photocatalyzed
rafical conjugate addition
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