Synthesis of Lycopodium Alkaloids
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1. Give the missing structrures 1 and 2.
2. Propose a mechanism for formation of 5 from 4.
HZNOH.HCL KgCO3 9-BBN, THF, 60°C n-Bu3P, ADDP
EtOH, CHCI5, 140 °C then H,0,, 30% NaOH THF. 60 °C
microwave . '
67% 89% 80%

3. Give the missing structures 8 (formed in four cascade steps from 7) and 9.

4. Propose a mechanism for formation of 10.

DPPA, Et;N

12

toluene, rt, 12 h then 80 °C, 15 h

1

5. Give missing structure 12 and the mechanism for this reaction.
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COOMe AcOH:H3PO, (1:1) 0
ST N -
,,//// toluene, reflux, 10 h
13 14 90%

6. Propose a mechanism for this reaction.

ADDP - 1,1'~(azodicarbonyl)-dipiperidine, DPPA — diphenylphosphoryl azide

N
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1. Michael addition of silylenolether to unsaturated ketone, Ganem’s deoxygenation method to get 2
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2. decarboxylative allylation of silyl ether, Tsuji-Trost allylation under Stoltz conditions
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- oximation, isomerization, 6n-electrocyclization,
dehydrative aromatization
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H,NOH.HCI, K,CO54

EtOH, CHCI3, 140 °C
microwave
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9-BBN, THF, 60°C

then H,0,, 30% NaOH
89%

n-BusP, ADDP

intramolecular  gpo, THF, 60 °C

Mitsunobu reaction

10 (Carinatine A)
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DPPA, Et3N rearrangement

toluene, rt, 12h then 80 °C, 15 h
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- 13 reacts with allylamine to form amide, cyclizing to give dicyclic enamide, which is protonated to give N-acyliminium
ion, followed by alkyne aza-Prins cyclization (6-endo-dig)
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alkyne aza-Prins cyclization



