Total Syntheses of (-)-Kopsifoline
D and (-)-Deoxoapodine:
Divergent Total Synthesis via Late-
Stage Key Strategic Bond
Formation

Kiyoun Lee and Dale L. Boger
The Scripps Research Institute

La Jolla, Ca
J. Am. Chem. Soc. 2014, 136, 3312.

Joe Salamoun @ Wipf Group Page 1 of 10 4/12/2014



Kopsifolines and Related Compounds
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Synthesis of the Common Intermediate
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Synthesis of (+)-Fendleridine and Kopsinine
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MacMillan’s Enantioselective Synthesis of (—)-Kopsinine

NHBoc NBoc

1. NaH, DMF, BnBr, rt _ 7
Q_\/CN\BOC 2. Se0,, dioxane, H,0, 100 °C Q—Q Sopge 20 Mol% Cat O Q
3. (EtO),P(O)CH,SeMe, 18-crown-6, N -40 °C to rt, toluene

N
H KHMDS, THF, -78 °C to rt, 61% .
Bn 82%, 97% ee with PMB Bn

indole prot. group.

Et3N CH2C|2, Me3S|| 0 C

N
then MeOH. H,C=CHPPh4Br, 40 °C, 1. COCl,, Et3N, toluene, -45 °C to rt
then CH,Cl,, THF, KOt-Bu, 0 °C, 58% O Q then MeOH, -30 °C to rt, O Q
2. Pd/C, H,, EtOAc, EtOH, 0 °C, 69%
N
!
Bn Bn CO,Me
N N
H,C=CHSO,Ph, benzene, 100 °C O R Ra-Ni, EtOH, 78 °C O S
86% 83%
'Tl M ’}l CO,M
Bn C02 e Bn P
(-)-Kopsinine
R =S80O,Ph 9 steps, 14% overall yield
0O
O
1-Na
Jg n P Br
N HO Br
t-Bu Br
Catalyst Co-catalyst

Joe Salamoun @ Wipf Group Page 5 of 10 Nature. 201/]122_%4,1 183



Synthesis of Kopsifoline H and Dihydrokopsifoline D
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Synthesis of Kopsifoline D and Deoxoapodine

SePh
LDA, PhSeCl, THF, -78 °C
Q) Q TR ol
OTBS OTBS
I l

bz

1. Me3OBF,, 2.6-t-BusPy then
NaBH,4, MeOH, 52%

2. Bu,NF, 98%

CO,Me CO,Me

bz

C ChiralCel OD D
resolution

Et3N, MsCl then Nal, acetone
68%

BF 3 OEt,, Me,S, 25 °C, then
Et;N, EtOAc, 25 °C, 79%

CO,Me
(-)-Kopsifoline D

N”z
H OH CO,Me

(-)-Kopsifoline D hydrate

BuyNF, THF, -5 °C 1. BH3 THF, 70%

70% 2. BF3 OEt,, Me,S, 25 °C, 82%
H COsMe
(-)-Deoxoapodine
D
Joe Salamoun @ Wipf Group Page 7 of 10 J. Am. Chem. Soc., 2013{1&%)’1%312.



Overman Racemic Synthesis of Deoxoapodine
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Key Step from Overman Synthesis
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Conclusions

 Practical use of the same intermediate for the
synthesis of a variety of natural products with the
same core structure.

* The synthetic routes utilize similar chemistry
displaying reproducibility/usefulness of the
reactions.

+ Key steps are diastereoselective but not
enantioselective. It is a racemic synthesis with
chiral separation of key intermediates. This invites
guestions about the true yields of the reactions
when accounting for enantiomers.
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