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a) Boc2O,
NaHCO3
b) BH3 THF
c) (COCl)2,
DMSO, DIPEA

d)
(MeO)2P(O)CHN2,
K2CO3
e) 4N HCl
f) NCCH2C(O)Cl,
NEt3

N

PPh2

tBu

L

TIPSO

OMe

1

h) 1, SnCl4
i) I2, DMAP, pyr

j) 2 (20mol%), H2O
k) PIFA, MeOH
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l) 3
Pd(dppf)Cl2
(10mol%),
K3PO4
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m) Zn, NH4Cl,
HCO2NH4, pTsOH
n) NaCNBH3, 1M HCl

o) Pd(OAc)2 (40mol%),
benzoquinone,
aq. H2SO4 p) Me2S, MsOH

q) oxone (10 equiv.),
NaHCO3, acetone

r) Me3OBF4
then NaCNBH3

ent-citrinalin B

s) NaH (3 equiv.)
t) MeI, K2CO3

Total synthesis of Cyclopiamine B
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g)
[Ru(Cp)(MeCN)L2]PF6
(8mol%)
acetone/H2O
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